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ATTN: Document Control Desk 
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Washington, D.C. 20555-0001 

 
Browns Ferry Nuclear Plant, Units 1, 2, and 3 
Renewed Facility Operating License Nos. DPR-33, DPR-52, and DPR-68 
NRC Docket Nos. 50-259, 50-260, 50-296, and 72-052 
 
Sequoyah Nuclear Plant, Units 1 and 2 
Renewed Facility Operating License Nos. DPR-77 and DPR-79 
NRC Docket Nos. 50-327, 50-328, and 72-034 
 
Watts Bar Nuclear Plant, Units 1 and 2 
Facility Operating License Nos. NPF-90 and NPF-96 
NRC Docket Nos. 50-390, 50-391, and 72-1048 
 
 

Subject: Tennessee Valley Authority License Amendment Request to Adopt 
Emergency Action Level Schemes Pursuant to NEI 99-01, Revision 6, 
"Development of Emergency Action Levels for Non-Passive Reactors" 

 
References: 1. Letter from NRC to the Nuclear Energy Institute, “U.S. Nuclear 

Regulatory Commission Review and Endorsement of NEI 99-01, 
Revision 6, dated November 2012 (TAC No. D92368),” dated 
March 28, 2013 (ML12346A463) 

 
 2. NRC Regulatory Issue Summary (RIS) 2005-02, Revision 1, "Clarifying 

the Process for Making Emergency Plan Changes," dated April 19, 2011 
(ML100340545) 

 
 
In accordance with 10 CFR 50.90, "Application for amendment of license, construction 
permit, or early site permit," Tennessee Valley Authority (TVA) requests amendments to the 
Emergency Plans for Browns Ferry Nuclear Plant (BFN), Units 1, 2, and 3; Sequoyah Nuclear 
Plant (SQN), Units 1 and 2; and Watts Bar Nuclear Plant (WBN), Units 1 and 2. 
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Specifically, the proposed changes involve revising the TVA Radiological Emergency 
Plan (REP) for the affected facilities to adopt the revised Emergency Action Level (EAL) 
schemes developed by the Nuclear Energy Institute (NEI) and described in NEI 99-01, 
Revision 6, "Development of Emergency Action Levels for Non-Passive Reactors.”  The EAL 
schemes described in NEI 99-01, Revision 6, have been endorsed by the U.S. Nuclear 
Regulatory Commission (NRC), as documented in a letter dated March 28, 2013 
(Reference 1). 
 
10 CFR 50, Appendix E, Section IV.B.2 requires that a licensee desiring to change its entire 
EAL scheme shall submit an application for an amendment to its license and receive NRC 
approval before implementing the change.  Regulatory Issue Summary 2005-02, Revision 1, 
(Reference 2) further clarifies that a revision of an entire EAL scheme to another 
NRC-endorsed EAL scheme must be submitted for prior NRC approval as specified in 
Section IV.B of Appendix E to 10 CFR 50. 
 
Therefore, pursuant to 10 CFR 50.90, TVA hereby requests NRC review and approval of 
revisions to Emergency Plan EALs for the following facilities: 
 
• Browns Ferry Nuclear Plant, Units 1, 2, and 3 
• Sequoyah Nuclear Plant, Units 1 and 2 
• Watts Bar Nuclear Plant, Units 1 and 2 
 
TVA's currently approved Emergency Plan EAL schemes are based on the guidance 
established in NUMARC/NESP-007, Revision 2, "Methodology for Development of 
Emergency Action Levels."  TVA is proposing to adopt the EAL schemes based on 
NEI 99-01, Revision 6, which is the latest NRC-endorsed guidance. 
 
Enclosure 1 provides an evaluation of the proposed changes.  Enclosures 2 through 4 
provide additional supporting information related to each site's REP Appendix.  The 
information contained in Enclosures 2 through 4 includes the following attachments for each 
plant site: 
 
• EAL comparison matrix document 
• EAL basis document (red-line version) 
• EAL basis document (clean version) 
• Calculation supporting radiological effluent EALs 
 
The proposed changes contained in this submittal have been reviewed by the Plant 
Operations Review Committees for each of the affected plant sites and by the TVA Nuclear 
Safety Review Board in accordance with the requirements of the TVA Quality Assurance 
Plan. 
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TVA has determined that there are no significant hazards considerations associated with 
the proposed changes and that the change qualifies for a categorical exclusion from 
environmental review pursuant to 10 CFR 51.22(c)(9). Additionally, in accordance with 
10 CFR 50.91 (b)(1 ), TVA is sending a copy of this letter and enclosures to the Alabama 
State Department of Public Health and the Tennessee State Department of Environment 
and Conservation. 

TVA requests approval of the proposed changes by January 4, 2018, with an implementation 
period ending 180 days after issuance or ending July 3, 2018, whichever comes later, to 
accommodate scheduled refueling outages and operator training cycles. 

There are no regulatory commitments contained in this submittal. If you have any 
questions concerning this submittal, please contact Ed Schrull at (423) 751-3850. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on the 
4th day of January 2017. 

~~Hr 
Joseph W . Shea 
Vice President - Nuclear Licensing 

Enclosures: 

1 . Evaluation of the Proposed Change 
2. Supporting Information for the Revision to the Browns Ferry Nuclear Plant 

Radiological Emergency Plan Appendix 
3. Supporting Information for the Revision to the Sequoyah Nuclear Plant 

Radiological Emergency Plan Appendix 
4. Supporting Information for the Revision to the Watts Bar Nuclear Plant 

Radiological Emergency Plan Appendix 

cc (Enclosures): 

NRC Regional Administrator- Region II 
NRC Senior Resident Inspector - Browns Ferry Nuclear Plant 
NRC Senior Resident Inspector - Sequoyah Nuclear Plant 
NRC Senior Resident Inspector - Watts Bar Nuclear Plant 
NRC Project Manager - Browns Ferry Nuclear Plant 
NRC Project Manager - Sequoyah Nuclear Plant 
NRC Project Manager - Watts Bar Nuclear Plant 
State Health Officer, Alabama State Department of Public Health 
Director, Division of Radiological Health - Tennessee State Department of Environment 
and Conservation 
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EVALUATION OF THE PROPOSED CHANGE 

 
Subject: License Amendment Request to Adopt Emergency Action Level Schemes 

Pursuant to NEI 99-01, Revision 6, "Development of Emergency Action 
Levels for Non-Passive Reactors" 
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2.2 Background 
 
3.0 TECHNICAL EVALUATION 
 

3.1 Site-Specific Evaluation 
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1.0 SUMMARY DESCRIPTION 

This evaluation supports a request to amend the facility operating license and 
associated Emergency Plans for the following facilities: 

 Browns Ferry Nuclear Plant (BFN), Units 1, 2, and 3, Renewed Facility Operating 
License Nos. DPR-33, DPR-52, and DPR-68 

 Sequoyah Nuclear Plant (SQN), Units 1 and 2, Renewed Facility Operating 
License Nos. DPR-77 and DPR-79 

 Watts Bar Nuclear Plant (WBN), Units 1 and 2, Facility Operating License Nos. 
NPF-90 and NPF-96 

 
The proposed changes involve revising the Tennessee Valley Authority (TVA) 
Radiological Emergency Plan (REP) Emergency Action Level (EAL) schemes to 
adopt the revised EAL schemes developed by the Nuclear Energy Institute (NEI) and 
described in NEI 99-01, Revision 6, "Development of Emergency Action Levels for 
Non-Passive Reactors” (Reference 1).  The EAL schemes described in NEI 99-01, 
Revision 6, have been endorsed by the U.S. Nuclear Regulatory Commission (NRC), 
as documented in Reference 2.  The REP, as revised, would continue to meet the 
standards in 10 CFR 50.47(b) and the requirements in Appendix E to 10 CFR 50.  
 

2.0 DETAILED DESCRIPTION 
2.1 Proposed Changes 

The proposed changes involve revising the TVA REP EAL schemes to adopt the 
NEI 99-01, Revision 6, EAL schemes described in Reference 1.  The NEI 99-01, 
Revision 6, EAL schemes have been endorsed by the NRC, as documented in 
Reference 2.   
 
The current TVA EAL schemes are based on the guidance in NUMARC/NESP-007, 
Revision 2, "Methodology for Development of Emergency Action Levels,” which was 
endorsed by the NRC in Regulatory Guide 1.101, “Emergency Planning and 
Preparedness for Nuclear Power Reactors,” Revision 3, August 1992. 
 
NEI 99-01, Revision 6 addresses lessons learned since the industry implementation 
of NEI 99-01, Revision 5. In February 2008, NEI published NEI 99-01, Revision 5, in 
order to clarify the development guidance for numerous EALs and enhance the 
guidance associated with the development of security-related EALs. In 
November 2012, NEI published NEI 99-01, Revision 6, which is the most recent 
NRC-endorsed EAL methodology. 
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2.2 Background 

Revision 6 to NEI 99-01 addresses changes recommended by the NRC in a letter to 
NEI on October 12, 2010, along with many enhancements identified by industry 
during implementation of Revision 5.  These enhancements include: 

1. Revising EAL Basis format (Sections 5.5 through 5.11) to separate Developer 
Notes from Technical Basis Information. 
 

2. Revising EAL Basis (under proposed Developer Notes) to clarify how specific 
instrumentation, alarms, or readings should be developed. 
 

3. Clarifying where site-specific definitions are required (e.g., CONTAINMENT 
CLOSURE). 
 

4. Clarifying or proposing alternatives on the seismic and fire EALs for licensees 
where licensees may not have adequate instrumentation to ensure timely 
classification from within the Control Room. 
 

5. Revising NEI 99-01 guidance information to include a section for development of 
EALs applicable to new "non-passive" designs (e.g., digital instrument and 
controls). 
 

6. Revising front sections of the NEI 99-01 document to eliminate redundancy and 
inconsistency and to clearly differentiate between information that is useful for 
understanding how the document was put together and information that is 
expected to be carried over into a licensee's technical basis document. 
 

7. Conducting a review of all Unusual Events (UEs) to determine if they should be 
revised, eliminated, or added to include a discussion of any revision proposals for 
the corresponding Alerts.  (Note: this is primarily for events that are based upon 
situations where emergency response organization activation is the goal rather 
than a precursor to escalated EALs.) 

 
3.0 TECHNICAL EVALUATION 

The proposed changes involve revising TVA's EAL schemes, currently based on 
NUMARC/NESP-007, Revision 2, to schemes based on NEI 99-01, Revision 6, 
which has been endorsed by the NRC (Reference 2).  The proposed changes have 
been evaluated to determine whether applicable regulations and requirements 
continue to be met.  
 
10 CFR 50.47(b)(4) requires that Emergency Plans include a standard emergency 
classification and action level scheme.  This scheme is a fundamental component 
of an Emergency Plan, in that it provides the defined thresholds that will allow site 
personnel to rapidly implement a range of pre-planned emergency response 
measures.  An emergency classification scheme also facilitates timely 
decision-making by an Offsite Response Organization (ORO) concerning the 
implementation of precautionary or protective actions for the public. 
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NEI 99-01, Revision 6 contains a set of generic Initiating Conditions (ICs), EALs, and 
fission product barrier status thresholds.  It also includes supporting technical basis 
information, developer notes, and recommended classification instructions for users.  
The methodology described in this document is consistent with NRC requirements 
and guidance.  In particular, this methodology was specifically endorsed by the NRC, 
as documented in Reference 2, and determined to provide an acceptable approach 
in meeting the requirements of 10 CFR 50.47(b)(4) and the applicable requirements 
of 10 CFR 50, Appendix E. 

 
10 CFR 50, Appendix E, Section IV.B.2 stipulates that a licensee desiring to change 
its entire EAL scheme shall submit an application for an amendment to its license 
and receive NRC approval before implementing the change.  NRC Regulatory Issue 
Summary (RIS) 2005-02, Revision 1 (Reference 3), also indicates that a revision to 
an entire EAL scheme, from NUREG-0654, "Criteria for Preparation and Evaluation 
of Radiological Emergency Response Plans and Preparedness  in Support of 
Nuclear Power Plants," to another NRC-endorsed EAL scheme, must be submitted 
for prior NRC approval as specified in 10 CFR 50, Appendix E, Section IV.B. 
 
RIS 2003-18, “Use of Nuclear Energy Institute (NEI) 99-01, Methodology for 
Development of Emergency Action Levels,” and supplements (References 4, 5, 
and 6), were considered in the development of the TVA EAL upgrades.  The RIS and 
supporting supplements were issued to clarify technical positions regarding the 
revision of EALs.  Specifically, the RIS documentation provides clarification on the 
level of detail licensees need to provide to support proposed changes to EALs.  The 
RIS documents suggest that specific information be included with the EAL revision 
submittal to help facilitate the review process.  
 
The RIS supplements define an EAL "Difference" and "Deviation" as follows: 
 
 A "Difference" is an EAL change where the basis scheme guidance (e.g., 

NUREG, NUMARC, and NEI) differs in wording but agrees in meaning and intent, 
such that classification of an event would be the same, whether using the basis 
scheme guidance or the site-specific proposed EAL. Examples of "Differences" 
include the use of site-specific terminology or administrative reformatting of 
site-specific EALs. 

 
 A "Deviation" is an EAL change where the basis scheme guidance differs in 

wording and is altered in meaning or intent, such that classification of the event 
could be different between the basis scheme guidance and the site-specific 
proposed EAL.  Examples of "Deviations" include the use of altered mode 
applicability, altering key words or time limits, or changing words of physical 
reference (e.g., protected area, safety-related equipment). 

3.1 Site-specific Evaluation 
A Comparison Matrix for each plant site has been developed that provides a tabular 
format of the Initiating Conditions (ICs) and EALs (Threshold Values) in NEI 99-01, 
Revision 6, along with the proposed TVA EALs. The matrix provides a means of 
assessing the proposed EAL in terms of "Differences" and "Deviations" from 
NEI 99-01, Revision 6.  
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The Comparison Matrix for each plant site is included as an attachment to the 
corresponding site-specific enclosure to this letter. 
 
 Enclosure 2, Attachment 1 - EAL Comparison Matrix Browns Ferry Nuclear Plant 

 Enclosure 3, Attachment 1 - EAL Comparison Matrix Sequoyah Nuclear Plant  

 Enclosure 4, Attachment 1 - EAL Comparison Matrix Watts Bar Nuclear Plant  
 
The proposed EAL changes were evaluated in accordance with the applicable 
regulatory requirements (e.g., 10 CFR 50.54(q) and 10 CFR 50, Appendix E, 
Section IV.B.1).  The evaluation assessed the conformance of the proposed EAL 
changes to those described in the NEI 99-01, Revision 6, guidance.  The evaluation 
determined if the proposed EAL wording change resulted in "No Change" to the 
guidance, a "Difference" in the wording provided, or a "Deviation" from the NEI 
guidance. 
 
There were no “Deviations” from the NEI 99-01, Revision 6, identified in the proposed 
TVA EALs.  Any "Differences" identified between the NEI 99-01, Revision 6, EALs as 
endorsed by the NRC and the proposed EALs developed by TVA in accordance with 
NEI 99-01, Revision 6, have been identified and are listed in each plant site's 
Comparison Matrix.  For each identified “Difference,” a justification is included in the 
Comparison Matrix describing the acceptability of the change to achieve the meaning 
and intent of the NRC-endorsed EAL from NEI 99-01, Revision 6. 

3.2 Global Differences Between NEI 99-01, Revision 6, and TVA EALs 
The Global Differences listed below are consistent throughout the proposed EALs for 
each plant site, and do not alter the meaning or intent of the NEI 99-01, Revision 6, 
EALs.  The following differences are not identified as ”Differences” within the 
Comparison Matrix: 
 
1. The NEI phrase "Notification of Unusual Event" has been changed to "Unusual 

Event" to sustain common TVA terminology. 
 
2. The following phrases were changed in certain EAL threshold values for brevity: 
 
 Greater Than is presented symbolically as: “>” 
 Less Than is presented symbolically as: “<” 

 
3. Numerical values, signs, and key words of Threshold Values may be 

bolded for emphasis. 
 

4. TVA Radiological Effluent EALs have the prefix letter “R” instead of “A,” 
and the ISFSI EALs are named “EU1” instead of “E-HU1.” 

 
5. NEI ICs and EALs (Fission Product Barrier Threshold) which contain “and/or” 

connectors are separated into logic statements “AND, OR, or EITHER” where 
appropriate to be consistent with the applicable station's EAL presentation 
scheme. 
 

6. Individual plant site MODE definitions are modified as necessary to retain 
consistency with the respective unit Technical Specifications. 
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7. Emergency Classification ICs are presented in decreasing order of severity 
(GE - UE) for each Recognition Category. 

3.3 Conclusions 

The proposed changes to the TVA EAL schemes to adopt the NEI 99-01, 
Revision 6, guidance do not reduce the capability to meet the applicable 
emergency planning requirements established in 10 CFR 50.47 and 10 CFR 50, 
Appendix E. 
 
The proposed changes to adopt the NEI 99-01, Revision 6, EAL schemes will 
continue to provide consistent emergency classifications between the TVA facilities 
to the greatest extent possible, limited only by plant-specific design or location.  
Subsequent to NRC approval, future changes to individual TVA EALs will be subject 
to the requirements of 10 CFR 50.54(q).   
 
Accordingly, pursuant to the requirements of 10 CFR 50, Appendix E, 
Section IV.B.2, TVA requests NRC approval of the proposed changes to the 
Emergency Plans for the TVA nuclear plants described above to adopt the EALs 
based on NEI 99-01, Revision 6. 

 
4.0 REGULATORY EVALUATION 
4.1 Applicable Regulatory Requirements/Criteria 

The proposed changes have been evaluated to determine whether applicable 
regulations and requirements continue to be met. 
 
The regulations in 10 CFR 50.54(q) provide direction to licensees seeking to revise 
their Emergency Plan. The requirements related to nuclear power plant Emergency 
Plans are given in the standards in 10 CFR 50.47, "Emergency plans," and the 
requirements of Appendix E, "Emergency Planning and Preparedness for 
Production and Utilization Facilities," to 10 CFR 50. 
 
Paragraph (a)(1) to 10 CFR 50.47 states that no initial operating license for a 
nuclear power reactor will be issued unless a finding is made by the NRC that 
there is reasonable assurance that adequate protective measures can and will be 
taken in the event of a radiological emergency. 10 CFR 50.47(b) establishes 
standards that onsite and offsite emergency response plans must meet for the 
NRC staff to make a positive finding that there is reasonable assurance that 
adequate protective measures can and will be taken in the event of a radiological 
emergency. One of these standards, 10 CFR 50.47(b)(4), stipulates that 
Emergency Plans include a standard emergency classification and action level 
scheme. 
 
Section IV.B, "Assessment Actions," of 10 CFR 50, Appendix E, "Emergency 
Planning and Preparedness for Production and Utilization Facilities," stipulates that 
Emergency Plans include EALs, which are to be used as criteria for determining the 
need for notification and participation of local and State agencies, and for 
determining when and what type of protective measures should be considered to 
protect the health and safety of individuals both onsite and offsite. 
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EALs are to be based on plant conditions and instrumentation, as well as onsite 
and offsite radiological monitoring.  Section IV.B of Appendix E provides that initial 
EALs shall be discussed and agreed on by the applicant and State and local 
authorities, be approved by the NRC, and reviewed annually thereafter with State 
and local authorities.  10 CFR 50, Appendix E, Section IV.B.2 stipulates that a 
licensee desiring to change its entire EAL scheme shall submit an application for an 
amendment to its license and receive NRC approval before implementing the 
change. 

 
RIS 2005-02, Revision 1, also discusses that a change in an EAL scheme to 
incorporate the improvements provided in NUMARC/NESP-007 or NEI 99-01 
would not decrease the overall effectiveness of the Emergency Plan.  
However, due to the potential safety significance of the change, the change 
needs prior NRC review and approval.   
 
TVA has determined that the proposed changes do not require any exemptions or 
relief from regulatory requirements and do not affect conformance with any 
10 CFR 50, Appendix A, General Design Criteria (GDC) differently than described 
in the affected plants' Updated Final Safety Analysis Reports (UFSARs). 

4.2 Precedent 
This request is similar to requests to adopt the EAL schemes of NEI 99-01, 
Revision 6, previously approved for the following stations: 

 Virgil C. Summer Nuclear Station, Unit 1 (ML15063A355) 

 Catawba Nuclear Station, Units 1 and 2 (ML16082A038)  

 Brunswick Steam Electric Plant, Units 1 and 2 (ML15344A153)  

 Braidwood Station, Units 1 and 2; Byron Station, Unit Nos. 1 and 2; Clinton 
Power Station, Unit No. 1; Dresden Nuclear Power Station, Units 1, 2, and 3; 
LaSalle County Station, Units 1 and 2; Limerick Generating Station, Units 1 
and 2; Oyster Creek Nuclear Generating Station; Peach Bottom Atomic Power 
Station, Units 1, 2, and 3; Quad Cities Nuclear Power Station, Units 1 and 2; 
and Three Mile Island Nuclear Station, Units 1 and 2 (ML15141A058) 

   



 

E1 - 8 
 

 

4.3 No Significant Hazards Consideration 
TVA is proposing an amendment to modify the Emergency Plans for the Browns 
Ferry Nuclear Plant, Units 1, 2, and 3; the Sequoyah Nuclear Plant, Units 1 and 2; 
and the Watts Bar Nuclear Plant, Unit 1 and 2, to adopt the Emergency Action 
Level (EAL) schemes based on Nuclear Energy Institute (NEI) 99-01, Revision 6, 
which has been endorsed by the NRC as documented in a letter dated 
March 28, 2013 . 
 
The proposed changes to TVA's EAL schemes to adopt the guidance in NEI 99-01, 
Revision 6, do not reduce the capability to meet the emergency planning 
requirements established in 10 CFR 50.47 and 10 CFR 50, Appendix E. The 
proposed changes do not reduce the functionality, performance, or capability of 
TVA's Emergency Response Organization (ERO) to respond in mitigating the 
consequences of accidents.  The TVA ERO functions will continue to be performed 
as required. 
 
The proposed changes have been reviewed considering the applicable 
requirements of 10 CFR 50.47, 10 CFR 50, Appendix E, and other applicable NRC 
documents.  TVA has evaluated whether or not a significant hazards consideration 
is involved with the proposed amendment by focusing on the three standards set 
forth in 10 CFR 50.92, “Issuance of amendment,” as discussed below: 
 
1. Does the proposed amendment involve a significant increase in the 

probability or consequences of an accident previously evaluated? 
 
Response: No. 
 
The proposed changes to TVA's EAL schemes to adopt the NRC-endorsed 
guidance in NEI 99-01, Revision 6, "Development of Emergency Action Levels 
for Non-Passive Reactors," do not reduce the capability to meet the emergency 
planning requirements established in 10 CFR 50.47 and 10 CFR 50, 
Appendix E. The proposed changes do not reduce the functionality, 
performance, or capability of TVA's ERO to respond in mitigating the 
consequences of any design basis accident. 
 
The proposed changes do not adversely affect accident initiators or precursors 
nor alter the design assumptions, conditions, and configuration of the facilities 
or the manner in which the plants are operated and maintained.  The proposed 
change does not adversely affect the ability of structures, systems, and 
components (SSC) to perform their intended safety function to mitigate the 
consequences of an initiating event within the assumed acceptable limits.  The 
proposed changes do not affect the source term, containment isolation, or 
radiological release assumptions used in evaluating the radiological 
consequences of any accident previously evaluated.  Further, the proposed 
changes do not increase the types and amounts of radioactive effluent that may 
be released offsite, nor significantly increase individual or cumulative 
occupational/public radiation exposure. 
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Therefore, the proposed changes do not involve a significant increase in the 
probability or consequences of an accident previously evaluated. 

 
 
2. Does the proposed amendment create the possibility of a new or different 

kind of accident from any accident previously evaluated? 
 
Response: No. 
 
The proposed changes to TVA's EAL schemes to adopt the NRC-endorsed 
guidance in NEI 99-01, Revision 6, do not involve any physical changes to plant 
systems or equipment.  The proposed changes do not involve the addition of 
any new plant equipment.  The proposed changes will not alter the design 
configuration, or method of operation of plant equipment beyond its normal 
functional capabilities. All TVA ERO functions will continue to be performed as 
required.  The proposed changes do not create any new credible failure 
mechanisms, malfunctions, or accident initiators. 
 
Therefore, the proposed changes do not create the possibility of a new or 
different kind of accident from those that have been previously evaluated. 

 
 

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

 
Response: No. 
 
The proposed changes to TVA's EAL schemes to adopt the NRC-endorsed 
guidance in NEI 99-01, Revision 6, do not alter or exceed a design basis or 
safety limit.  There is no change being made to safety analysis assumptions, 
safety limits, or limiting safety system settings that would adversely affect plant 
safety as a result of the proposed changes.  There are no changes to setpoints 
or environmental conditions of any SSC or the manner in which any SSC is 
operated.  Margins of safety are unaffected by the proposed changes to adopt 
the NEI 99-01, Revision 6, EAL scheme guidance.  The applicable 
requirements of 10 CFR 50.47 and 10 CFR 50, Appendix E will continue to be 
met. 
 
Therefore, the proposed changes do not involve any reduction in a margin of 
safety. 
 

Based on the above, TVA concludes that the proposed amendment does not involve 
a significant hazards consideration under the standards set forth in 10 CFR 50.92(c), 
and, accordingly, a finding of “no significant hazards consideration” is justified. 
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4.4 Conclusions 
 

In conclusion, and based on the considerations discussed above: (1) there is 
reasonable assurance that the health and safety of the public will not be 
endangered by the proposed changes to adopt the EAL schemes established in 
NEI 99-01, Revision 6, as endorsed by the NRC; (2) the changes will be in 
compliance with NRC regulations; and (3) the issuance of the amendments will not 
be inimical to the common defense and security or to the health and safety of the 
public. 
 

5.0 ENVIRONMENTAL  CONSIDERATION 
 
The proposed changes are applicable to emergency planning requirements  
involving the proposed adoption of NRC-approved EAL guidance as described in 
NEI-99-01, Revision 6, and do not reduce the capability to meet the emergency 
planning standards established in 10 CFR 50.47 and the requirements of 
Appendix E to 10 CFR 50.  The proposed changes do not involve (i) a significant 
hazards consideration, (ii) a significant change in the types or significant increase in 
the amounts of any effluent that may be released offsite, or (iii) a significant 
increase in the individual or cumulative occupational radiation exposure.  
Accordingly, the proposed changes meet the eligibility criterion for categorical 
exclusion set forth in 10 CFR 51.22(c)(9).  Therefore, pursuant to 10 CFR 51.22(b), 
no environmental impact statement or environmental assessment need be 
prepared in connection with the proposed change. 
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GENERIC DIFFERENCES 
NEI 99-01 Rev 6 Browns Ferry 
References PWRs Deleted PWR references as appropriate 
Uses A for the radiological effluent/radiation level ICs Uses R for the radiological effluent/radiation level ICs 
Uses E-H for the ISFSI Malfunction level ICs Uses E for the ISFSI Malfunction level ICs 
Emergency Classification ICs are presented in ascending order (NOUE – GE) Emergency Classification ICs are presented in descending order (GE – NOUE) 
Uses Emergency Director Uses SED (Site Emergency Director) 
Uses Emergency Operating Procedure (EOP) Uses Emergeny Operating Instruction (EOI) 
Uses the term “increase” Replaced “increase” with “rise” 
Uses the term “i.e.” Replaced “i.e.” with “that is” 
Uses the term “e.g.” Replaced “e.g.” with “for example” 
  

GENERAL NOTES 
Site-specific information is highlighted in yellow. 
Offsite Dose Calculations Manual (ODCM) is the controlling Radiological Effluent Document. 
Appendix A – Deleted PWR Acronyms and Abbreviations.  Added Acronyms and Abbreviations as appropriate. 
Appendix B – Incorporated site-specific definitions as appropriate. 
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RG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

 (site-specific monitor list and threshold values) 
(2) Dose assessment using actual meteorology indicates doses greater 

than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
(site-specific dose receptor point). 

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 

(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 1010 
µCi/sec for 15 minutes or longer. 

(2) Dose assessment using actual meteorology indicates doses greater 
than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 
 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Browns Ferry Threshold (1) identifies one radiation 
monitor. 

Justification: The BFN radiation monitor that detects radioactive effluent release to the environment and the threshold are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 is the Radiological Emergency Plan Effluent Radiation Monitor EALs and 
Radiation Alerts Calculation.  Table 8.0-1 of Attachment 4 provides the activity threshold for this EAL. 
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RG2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Spent fuel pool level cannot be restored to at least 641′4″ for 60 minutes or 
longer. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 
The indicated level of 641′ 4″ corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Spent fuel pool level cannot be restored to at least 641′4″ for 60 
minutes or longer. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 
The indicated level of 641′ 4″ corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 
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RS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 

(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 109 
µCi/sec for 15 minutes or longer. 

(2) Dose assessment using actual meteorology indicates doses greater 
than 100 mrem TEDE or 500 mrem thyroid CDE at or beyond the 
site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Browns Ferry Threshold (1) identifies one radiation 
monitor. 

Justification:  The BFN radiation monitor that detects radioactive effluent release to the environment and the threshold are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 is the Radiological Emergency Plan Effluent Radiation Monitor EALs and 
Radiation Alerts Calculation.  Table 8.0-1 of Attachment 4 provides the activity threshold for this EAL. 
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RS2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Spent fuel pool level at (site-specific Level 3 description). Spent fuel pool level at 641′ 4″. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 
The indicated level of 641′ 4″ corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Lowering of spent fuel pool level to (site-specific Level 3 value). (1) Lowering of spent fuel pool level to 641′ 4″. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 
The indicated level of 641′ 4″ corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 
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RA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

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

(4) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 50 mrem for one hour of inhalation. 
 

(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 108 
µCi/sec for 15 minutes or longer. 

(2) Dose assessment using actual meteorology indicates doses greater 
than 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the site 
boundary. 

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

(4) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 50 mrem for one hour of inhalation. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Browns Ferry Threshold (1) identifies one radiation 
monitor.   

Justification: The BFN radiation monitor that detects radioactive effluent release to the environment and the threshold are listed.  The activity 
threshold corresponds to the dose values in the Initiating Condition.  The site boundary is the site-specific receptor point.   

 
The NEI 99-01, Revision 6, methodology for Abnormal Rad Levels / Radiological Effluent ICS/EALS uses a factor of ten scaling for 
General Emergency, Site Area Emergency, and Alert.  Attachment 4 of this enclosure is the Radiological Emergency Plan Effluent 
Radiation Monitor EALs and Radiation Alert Levels Calculation.  Site Area Emergency (EAL RS1) monitor values are listed in Table 
8.0-1 of Attachment 4.  Values for the Alert (EAL RA1) were determined by scaling the calculated Site Area Emergency values down 
by a factor of ten. 
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RA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 
(2) Damage to irradiated fuel resulting in a release of radioactivity from 

the fuel as indicated by ANY of the following radiation monitors: 
(site-specific listing of radiation monitors, and the associated 
readings, setpoints and/or alarms) 

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

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 
(2) Damage to irradiated fuel resulting in a release of radioactivity from 

the fuel as indicated by an alarm on ANY of the following radiation 
monitors: 

1,2,3-RM-90-1A Fuel Pool Floor  

1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 

1,2,3-RM-90-142A Reactor Zone Exhaust 

1,2,3-RM-90-140A Refueling Zone Exhaust 
(3) Lowering of spent fuel pool level to 650′ 4″. 

Difference / Deviation / Justification 
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Difference: Browns Ferry Threshold (2) specifies alarm as an indication of radioactivity instead of providing specific readings, setpoints, or alarm 
values.   

Justification: Human Factors consideration – alarm setpoints vary, depending upon calibration and monitor variables.  Receiving an alarm 
provides sufficient indication that there has been significant lowering of water level or damage has occurred to irradiated fuel with a 
corresponding release of radioactivity. 

 
Difference: The site-specific Level 2 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 
The indicated level of 650′ 4″ corresponds to 10 ft. above the top of the SFP racks. This is the site-specific Level 2 value. 
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RA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Dose rate greater than 15 mR/hr in ANY of the following areas: 
 Control Room 
 Central Alarm Station 
 (other site-specific areas/rooms) 

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

(1) Dose rate greater than 15 mR/hr in the Control Room. 
(2) An UNPLANNED event results in radiation levels that prohibit or 

impede access to any Table H1 plant rooms or areas: 
 

Table H1-Safe Operation & Shutdown Rooms/Areas 

Bldg. 
Elevation Unit 1 Room/Area Unit 2 Room/Area Unit 3 Mode 

Rx Bldg. 621 4KV Electric Bd. Room 1A 4KV Electric Bd. Room 2A N/A 3,4,5 

Rx Bldg. 593 

N/A N/A 
480V RMOV 
Board Room 

3A 
3,4,5 

N/A N/A 
480V RMOV 
Board Room 

3B 
3,4,5 

 

Difference / Deviation / Justification 
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Difference: Browns Ferry Threshold (1) is applicable to the Control Room only. 
Justification: The control room is the site-specific room requiring continuous occupancy to maintain normal plant operation or to perform a normal 

cooldown and shutdown.  The Central Alarm Station is not included because of the location at the plant entrance away from the main 
building.  It would not be possible to achieve these elevated radiation levels at the Central Alarm Station without already reaching 
alert classification through radiological release. 

 
Difference: Browns Ferry Threshold (2) provides site specific information. 
Justification: The areas listed in Table H1 contain equipment which requires a local or manual action as specified in operating procedures used for 

normal plant operation, cooldown and shutdown. 
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RU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Offsite Dose Calculation Manual (ODCM) was specified. 
Justification: The ODCM is the site-specific effluent release controlling document. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

(3) Sample analysis for a gaseous or liquid release indicates a 
concentration or release rate greater than 2 times the (site-specific 
effluent release controlling document) limits for 60 minutes or 
longer. 

(1) Reading on Stack Noble Gas (WRGERMS) greater than 2.88 X 107 
µCi/sec for 60 minutes or longer. 

(2) 0-SI-4.8.B.1.a.1 (Airborne Effluent Release Rate) results greater 
than Release Rate Fraction of 2.0 for 60 minutes or longer. 

(3) Sample analysis for a liquid release indicates a concentration or 
release rate greater than 20 times the Effluent Concentration Limit 
for 60 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Browns Ferry Threshold (1) identifies one radiation 
monitor. 

Justification: The BFN radiation monitor that detects radioactive effluent release to the environment and the threshold are listed.  Attachment 1 is 
the Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alerts Calculation.  Table 8.0-1 of Attachment 1 
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provides the activity threshold for this EAL. 
 
Deviation: Browns Ferry Threshold (2) specifies procedure results instead of a reading on an effluent radiation monitor. 
Justification: A release rate fraction result of 1.0 for the identified procedure aligns with the ODCM limits.  Use of the identified procedure result is 

easily recognizable by Browns Ferry personnel and is equivalent to the NEI 99-01 Rev 6 Threshold (2). 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a sample analysis for a gaseous or liquid release.  Browns Ferry Threshold (3) specifies a 

liquid release only. 
Justification: The gaseous release is addressed in Browns Ferry Threshold (2). 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a release rate greater than 2 times the site specific value.  Browns Ferry Threshold (3) 

specifies 20 times the Effluent Concentration Limit. 
Justification: Browns Ferry’s ODCM limit is equal to 10 times the Effluent Concentration Limit; therefore, 2 times the ODCM limit is 20 times the 

Effluent Concentration Limit. 
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RU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

UNPLANNED loss of water level above irradiated fuel. UNPLANNED loss of water level above irradiated fuel. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

  (site-specific level indications).  
  AND 
 b. UNPLANNED rise in area radiation levels as indicated by 

ANY of the following radiation monitors. 
  (site-specific list of area radiation monitors)  

(1) a. UNPLANNED water level drop in the REFUELING 
PATHWAY as indicated by personnel observation 
AND 

 b. UNPLANNED rise in area radiation levels as indicated by 
ANY of the following radiation monitors: 
 1,2,3-RM-90-1A Fuel Pool Floor  

1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 

1,2,3-RM-90-142A Reactor Zone Exhaust 

1,2,3-RM-90-140A Refueling Zone Exhaust 
 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a specifies water level drop as indicated by site-specific level indications.  Browns Ferry Threshold (1)a 
specifies that a water level drop is reported by personnel observation. 

Justification: Site specific design difference.  Browns Ferry does not have water level indication readily available to control room personnel to allow 
quick determination that the EAL threshold has been satisfied.  Report of level drop by personnel observation continues to meet the 
intent of the NEI 99-01 Rev 6 EAL threshold.   

 
Difference: Site-specific radiation monitors are listed in Browns Ferry Threshold (1)b. 
Justification: The site-specific radiation monitors are listed in table format for clarification.  Rise in levels on the listed monitors would indicate a 

rise in radiation levels resulting from a loss of water level above irradiated fuel. 
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CG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting fuel 
clad integrity with containment challenged. 

Loss of RPV inventory affecting fuel clad integrity with containment 
challenged. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 
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(1) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level less than 
(site-specific level) for 30 minutes or longer. 
AND 

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

(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 

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

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

• Erratic source range monitor indication [PWR] 
• UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient magnitude to indicate core 
uncovery  

• (Other site-specific indications) 
 

AND 
c. ANY indication from the Containment Challenge Table 

(see below). 
Containment Challenge Table 

 CONTAINMENT CLOSURE not established* 
 (Explosive mixture) exists inside containment 
 UNPLANNED increase in containment pressure 
 Secondary containment radiation monitor reading above (site-

specific value) [BWR] 
 

(1) a. RPV level less than -162 inches for 30 minutes or longer. 
AND 

 b. ANY indication from the Containment Challenge Table C1. 
(2) a. RPV level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by EITHER of the following: 

• Any of the following radiation monitors in alarm on 
Panel 9-3: 

 1,2,3-RM-90-1A Fuel Pool Floor  

1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 

1,2,3-RM-90-142A Reactor Zone Exhaust 

1,2,3-RM-90-140A Refueling Zone Exhaust 
• UNPLANNED rise in Drywell Floor Drain Sump, 

Suppression Pool, or other connected systems levels of 
sufficient magnitude to indicate core uncovery.  

 
AND 

c. ANY indication from the Containment Challenge Table C1. 
 

Table C1 – Containment Challenge  
 Entry into EOI-3 on low secondary containment DP * 
 Drywell or Suppression Chamber Hydrogen concentration at or 

above 6% AND Oxygen concentration at or above 5%.  
 UNPLANNED rise in secondary containment pressure 
 Any secondary containment radiation monitor reading above 1000 

mrem/hr 
 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (1)a. includes the site-specific level of -162 inches. 
Justification: The level of -162 inches is equivalent to the top of active fuel. 
 
Difference: Table designator C1 assigned to Containment Challenge Table. 
Justification: Editorial revision to clearly identify tables within the document. 
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Difference: Browns Ferry Threshold (2)b specifies alarm as an indication of radioactivity instead of providing specific readings, setpoints, or 
alarm values.   

Justification: Human Factors consideration – alarm setpoints vary, depending upon calibration and monitor variables.  Receiving an alarm 
provides sufficient indication that there has been significant lowering of water level or damage has occurred to irradiated fuel with a 
corresponding release of radioactivity. 

 
Difference: Browns Ferry Threshold (2)b uses the word “EITHER” instead of “ANY.” 
Justification: The bulleted list contains only two items, therefore the word “either” is appropriate. 
 
Difference: Browns Ferry Threshold (2)b specifies the site-specific sump and/or tank as the Drywell Floor Drain Sump, Suppression Pool, or 

other connected systems. 
Justification: Levels in the specified volumes would increase due to core uncovery.  
 
Difference: NEI 99-01 Rev 6 Threshold (2)b, last bullet, refers to Other site-specific indications of core uncovery.  No Other site-specific 

indications are used at Browns Ferry. 
Justification: Browns Ferry does not use any other site-specific indications of core uncovery than those already identified in Browns Ferry 

Threshold (2)b. 
 
Differnece: NEI 99-01 Rev 6 Containment Challenge Table, first bullet, states “CONTAINMENT CLOSURE not established.”  Browns Ferry 

Containment Challenge Table provides EOI-3 “Secondary Containment Control” entry condition. 
Justification: Human Factors consideration – use of the EOI entry condition is equivalent to Containment Closure not being established.   
 
Difference: NEI 99-01 Rev 6 Containment Challenge Table, second bullet, states that explosive mixture exists inside containment.  Browns Ferry 

Containment Challenge Table does not include this wording. 
Justification: Editiorial revision that incorporates wording into the threshold through the use of “Drywell or Suppression Chamber Hydrogen AND 

Oxygen” and explosive mixture indications.  Intent of the NEI 99-01 Rev 6 wording is satisfied. 
 
Difference: NEI 99-01 Rev 6 Containment Challenge Table, third bullet, specifies Secondary Containment.   
Justification: Editorial revision that clarifies the intent of the bullet item. 
 
Difference: Browns Ferry Containment Challenge Table, fourth bullet, includes clarifier of “Any.” 
Justification: Editiorial revision that specifies that this bullet item is satisfied if Any Secondary Containment monitor is reading the identified value. 
 
Difference: The Browns Ferry site-specific value for secondary containment reading is 1000 mRem/hr. 
Justification: 1000 mRem/hr is the maximum safe value identified in EOI-3 
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CS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting core 
decay heat removal capability. 

Loss of RPV inventory affecting core decay heat removal capability. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. CONTAINMENT CLOSURE not established. 
AND 

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

(2) a. CONTAINMENT CLOSURE established. 
AND 

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

(3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 
AND 

b. Core uncovery is indicated by ANY of the following: 
 (Site-specific radiation monitor) reading greater than 

(site-specific value) 
 Erratic source range monitor indication [PWR] 
 UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient magnitude to indicate core 
uncovery 

 (Other site-specific indications) 
 

(1) a. Secondary containment not established. 
AND 

 b. RPV level less than -122 inches. 
(2) a. Secondary containment established. 

AND 
b. RPV level less than -162 inches. 

(3) a. RPV level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by EITHER of the following: 

• Any of the following radiation monitors in alarm on 
Panel 9-3: 

 1,2,3-RM-90-1A Fuel Pool Floor  

1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 

1,2,3-RM-90-142A Reactor Zone Exhaust 

1,2,3-RM-90-140A Refueling Zone Exhaust 
• UNPLANNED rise in Drywell Floor Drain Sump, 

Suppression Pool, or other connected systems levels of 
sufficient magnitude to indicate core uncovery. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a and (2)a refer to CONTAINMENT CLOSURE.  Browns Ferry Threshold (1)a and (2)a refer to 
Secondary Containment. 

Justification: Editorial revision – Human Factors consideration.  The status of Secondary Containment is site-specific terminology equivalent to 
Containment Closure; therefore, the intent of the EAL thresholds is satisfied. 

 
Difference: Browns Ferry Thresholds (1)b and (2)b include site-specific information 
Justification: Level -122 inches is equivalent to the Level 1 / Low Pressure ECCS actuation setpoint.  Level -162 inches is equivalent to the top of 

active fuel. 
 
Difference: Browns Ferry Threshold (3)b uses the word “EITHER” instead of “ANY.” 
Justification: The bulleted list contains only two items, therefore the word “either” is appropriate. 
 
Difference: Browns Ferry Threshold (3)b specifies alarm as an indication of radioactivity instead of providing specific readings, setpoints, or 

alarm values.   
Justification: Human Factors consideration – alarm setpoints vary, depending upon calibration and monitor variables.  Receiving an alarm 

provides sufficient indication that there has been significant lowering of water level or damage has occurred to irradiated fuel with a 
corresponding release of radioactivity. 

 
Difference: Browns Ferry Threshold (3)b specifies the site-specific sump and/or tank as the Drywell Floor Drain Sump, Suppression Pool, or 

other connected systems. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
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CA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

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

 

(1) Loss of RPV inventory as indicated by level less than -45 inches. 
(2) a. RPV level cannot be monitored for 15 minutes or longer  

AND 
b. UNPLANNED rise in Drywell Floor Drain Sump, 

Suppression Pool, or other connected systems levels due to 
a loss of RPV inventory. 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (1) includes site-specific level. 
Justification: RPV level of -45 inches is the Level 2 / High Pressure ECCS Initiation level.  This level indicates a significant loss of inventory.  Should 

RPV level drop below this point, it is assumed water level cannot be maintained.  
  
Difference: Browns Ferry Threshold (2)b specifies the site-specific sump and/or tank as the Drywell Floor Drain Sump, Suppression Pool, or 

other connected systems. 
Justification: Levels in the specified volumes would increase due to loss of RPV inventory. 
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CA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Loss of all offsite and all onsite AC power to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit).  

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Loss of ALL offsite and ALL onsite AC Power to applicable  
4KV Shutdown Boards listed in Table E1 for any unit for 15 minutes 
or longer. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Threshold (1) for Browns Ferry specifies the applicable buses (applicable 
4KV Shutdown Boards to a unit) in Table E.1.   

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not change 
the intent of the NEI 99-01 Rev 6 IC. 
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CA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Inability to maintain the plant in cold shutdown. Inability to maintain the plant in cold shutdown. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

Table: RCS Heat-up Duration Thresholds 

RCS Status Containment Closure 
Status 

Heat-up 
Duration 

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

Not intact (or at reduced 
inventory [PWR]) 

Established 20 minutes* 
Not Established 0 minutes 

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

 
(2) UNPLANNED RCS pressure increase greater than (site-specific 

pressure reading).  (This EAL does not apply during water-solid 
plant conditions. [PWR]) 

 

(1) UNPLANNED rise in RCS temperature to greater than 212 °F for 
greater than the duration specified on Table C2. 

Table C2 - Moderator Heat-up Duration Thresholds 
RCS Secondary Containment Heat-up Duration 

Not Intact Not Established 0 minutes 
Established 20 minutes* 

Intact N/A 60 minutes* 
* If a heat removal system is in operation within this time frame and moderator 
temperature is being reduced, the EAL is not applicable. 

 
(2) UNPLANNED RPV pressure rise greater than 10 psig due to loss of 

decay heat removal capability.   

 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (1) includes the site-specific temperature.  
Justification: 212°F is the site-specific Technical Specification cold shutdown temperature limit.  
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Difference: Table designator C2 was assigned to the Moderator Heat-up Duration Thresholds Table used in Browns Ferry Threshold (1). 
Justification: Editorial revision to clearly identify tables within the document. 
 
Difference: Changed title of Heat-up Duration Threshold Table from “RCS Heat-up Duration Threshold Table” to “Moderator Heat-up Duration 

Threshold Table.” 
Justification: Editorial revision – Human Factors consideration, Moderator is site-specific terminology equivalent to RCS. 
 
Difference: Information included in Moderator Heat-Up Duration Thresholds Table for Browns Ferry is inverted from the presentation in NEI 

99-01 Rev 6. 
Justification: Editorial revision for Human Factors considerations – worst case is presented first. 
 
Difference: Browns Ferry Moderator Heat-up Duration Thresholds Table refers to RCS instead of RCS Status. 
Justification: Editorial revision for Human Factors considerations – information is presented using terminology familiar to Browns Ferry 

personnel. 
 
Difference: Deleted RCS from note in last row of Moderator Heat-up Duration Threshold Table; replaced RCS with moderator where 

appropriate. 
Justification: Editorial revision for Human Factors consideration, Moderator is site-specific terminology equivalent to RCS. 
 
Difference: Browns Ferry site-specific pressure value was included in Threshold (2). 
Justification: NEI 99-01 Rev 6 recommends using the lowest change in pressure that can be accurately determined using installed instrumentation, 

but not less than 10 psig.  
 
Difference: Replaced “RCS” with “RPV” in Browns Ferry Threshold (2). 
Justification: Editorial revision - site-specific terminology preference. 
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CA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
 2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 Wheeler Lake level exceeds or is predicted to exceed 

elevation 565 feet. 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 

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

OR 
• The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure needed for 
the current operating mode. 

 



COLD SHUTDOWN/REFUELING SYSTEM MALFUNCTION ICS/EALS 

 

25 
 

Difference / Deviation / Justification 

Difference: A Browns Ferry site-specific hazardous event was included.  
Justification: Wheeler Lake elevation exceeding elevation 565 feet indicates a potential for flooding of structures affecting safety systems. 
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CU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

UNPLANNED loss of RPV inventory for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

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

levels. 

(1) UNPLANNED loss of reactor coolant results in RPV level less than 
a required lower limit for 15 minutes or longer.   

(2) a. RPV level cannot be monitored. 
 AND 

b. UNPLANNED rise in Drywell Floor Drain Sump, 
Suppression Pool, or other connected systems levels. 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (2)b specifies the site-specific sump and/or tank as the Drywell Floor Drain Sump, Suppression Pool, or 
other connected systems. 

Justification: Levels in the specified volumes would increase due to loss of RPV inventory. 
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CU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Loss of all but one AC power source to applicable 4KV Shutdown Boards to 
a unit for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  
AND 

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

(1) a. AC power capability to applicable 4KV Shutdown Boards 
to a unit listed in Table E1 is reduced to a single power 
source for 15 minutes or longer.  

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

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

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Threshold (1) for Browns Ferry specifies the applicable buses (applicable 
4KV Shutdown Boards to a unit) in Table E.1.   

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL. 
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CU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

UNPLANNED increase in RCS temperature. UNPLANNED rise in RCS temperature. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) UNPLANNED increase in RCS temperature to greater than (site-
specific Technical Specification cold shutdown temperature limit).  

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

(1) UNPLANNED rise in RCS temperature to greater than 212 °F.  
(2) Loss of ALL RCS temperature and RPV level indication for 15 

minutes or longer. 
 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (1) includes the site-specific temperature.  
Justification: 212°F is the site-specific Technical Specification cold shutdown temperature limit.  
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CU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Less than 210 VDC bus voltage on unit-specific Technical 
Specification required 250VDC buses for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Browns Ferry site-specific bus voltage value is provided. 
Justification: 210 VDC is the site-specific minimum essential DC bus design voltage necessary to provide control power to the safety-related 

Shutdown Boards.   
 
Difference: NEI 99-01 Rev 6 EAL Threshold (1) states “required Vital DC buses.”  Browns Ferry EAL Threshold (1) specifically identifies the 

buses as “unit-specific Technical Specification required 250VDC Buses.” 
Justification: Editorial revision – Human Factors consideration to enable Browns Ferry personnel to easily recognize when this threshold has been 

satisfied.  Intent of the NEI 99-01 Rev 6 threshold is still met.   
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CU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Loss of ALL of the following onsite communication methods: 
(site-specific list of communications methods) 

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

(3) Loss of ALL of the following NRC communications methods: 
(site-specific list of communications methods) 

(1) Loss of ALL Table C3 Onsite communications capability affecting 
the ability to perform routine operations. 

(2) Loss of ALL Table C3 Offsite communication capability affecting 
the ability to perform offsite notifications. 

(3) Loss of ALL Table C3 NRC communication capability affecting the 
ability to perform NRC notifications. 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
 

Difference / Deviation / Justification 
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Difference: Browns Ferry EALs reference Table C3.    
Justification: Editorial Revision - Use of table format clearly defines which communications cabilities apply to each Threshold. 
 
Difference: Browns Ferry site- specific communications methods are listed in Table C3.   
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration. 
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EU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Damage to a loaded cask CONFINEMENT 
BOUNDARY. 

Damage to a loaded canister CONFINEMENT BOUNDARY. 

Difference / Deviation / Justification 

Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact 
radiation reading at the location specified in Table I1, ISFSI Dose Limits. 
 

Table I1-ISFSI Dose Limits 
  Cask Type 

  High Storm 100 Hi Storm FW 

Location 
COC 1014 

Amendment 1 
COC 1014 

Amendment 5 
COC 1032 

Amendment 0 

Top of the OVERPACK 20 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 
Side of the 
OVERPACK 100 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 
Inlet & Outlet Vent 
Ducts 90 mrem/hr (γ + 0n1)     

 

Difference / Deviation / Justification 
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Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 
 
Difference: Site-specific radiation readings are listed in Table I-1. 
Justifcation: The values represent two times the external radiation limits specified in the Certificate of Compliance for each cask design.   
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BWR FISSION PRODUCT BARRIER MATRIX - INITIATING CONDITIONS/THRESHOLDS 

NEI 99-01 Rev 6 

FA1 – Any loss or any Potential Loss of either the Fuel 
Clad or RCS barrier 

FS1 - Loss or Potential Loss of any two barriers. FG1 - Loss of any two barriers and Loss or Potential 
Loss of the third barrier. 

Browns Ferry 

FG1 –  Loss of any two barriers and Loss or Potential 
Loss of the third barrier. 

FS1 - Loss or Potential Loss of any two barriers. FA1 -  Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 

Difference / Deviation / Justification 

None 

Fuel Clad Barrier RCS Barrier Containment Barrier 

Loss Potential Loss Loss Potential Loss Loss Potential Loss 

NEI 99-01 Rev 6 

1. RCS Activity 1. Primary Containment Pressure 1. Primary Containment Conditions 
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A. (Site-specific 
indications that 
reactor coolant 
activity is greater 
than 300 µCi/gm 
dose equivalent I-
131). 

Not Applicable A. Primary containment 
pressure greater than 
(site-specific value) 
due to RCS leakage. 

Not Applicable A. UNPLANNED rapid 
drop in primary 
containment pressure 
following primary 
containment pressure 
rise     
OR 

B. Primary containment 
pressure response not 
consistent with 
LOCA conditions. 

A. Primary 
containment 
pressure greater 
than (site-specific 
value) 

OR 
B. (site-specific 

explosive mixture) 
exists inside 
primary 
containment 

OR 
C. HCTL exceeded. 

Browns Ferry 

A. Primary coolant 
activity greater than 
300 µCi/gm dose 
equivalent Iodine-
131. 

Not Applicable A. Drywell pressure at 
or above 2.45 psig 
due to RPV leakage. 

Not Applicable A. UNPLANNED rapid 
drop in primary 
containment pressure 
following primary 
containment pressure 
rise. 
OR 

B. Primary containment 
pressure response not 
consistent with 
LOCA conditions. 

A. Dryell pressure 
greater than PCPL 
curve. 

OR 
B. H2 greater than 6% 

AND O2 greater 
than 5% exists 
inside primary 
containment 

OR 
C. HCTL exceeded. 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific Drywell pressure is included for the Loss of RCS Barrier. 
Justification: The specified pressure is the Drywell High Pressure SCRAM and ECCS initiation setpoint. 
 
Difference: Browns Ferry site-specific Suppression Chamber pressure is included for the Potential Loss of Containment Barrier. 
Justification: The specified pressure is the Primary Containment Pressure Limit. 
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Difference: Browns Ferry Threshold 1.A for Loss of RCS Barrier replaces Primary Containment with Drywell and RCS with RPV.   
Justification: Editorial revision – Human Factors consideration.   Drywell is equivalent to Primary Containment.  Browns Ferry personnel recognize RPV 

leakage as being equivalent to RCS leakage.  Intent of the NEI 99-01 Rev 6 EAL Threshold is still satisfied. 
 
Difference: Browns Ferry Threshold 1.A for Potential Loss of Containment Barrier replaces Primary Containment with Suppression Chamber. 
Justification: Editorial revision – Human Factors consideration.  Suppression Chamber pressure is a recognizable indicator that this threshold has been reached. 

NEI 99-01 Rev 6 

2. RPV Water Level 2. RPV Water Level 2. RPV Water Level 

A. Primary containment 
flooding required. 

A. RPV water level 
cannot be restored 
and maintained above 
(site-specific RPV 
water level 
corresponding to the 
top of active fuel) or 
cannot be determined. 

A. RPV water level 
cannot be restored 
and maintained above 
(site-specific RPV 
water level 
corresponding to the 
top of active fuel) or 
cannot be 
determined. 

Not Applicable Not Applicable A. Primary ontainment 
flooding required. 

Browns Ferry 

A. Primary containment 
flooding required. 

A. RPV water level 
cannot be restored 
and maintained above 
-162 inches or cannot 
be determined. 

A. RPV water level 
cannot be restored 
and maintained above 
-162 inches or cannot 
be determined. 

Not Applicable Not Applicable A. Primary containment 
flooding required. 

Difference / Deviation / Justification 

Difference: Browns Ferry thresholds for Potential Loss of Fuel Clad and Loss of RCS Barriers include the site-specific level of -162 inches. 
Justification: The level of -162 inches is equivalent to the top of active fuel. 

NEI 99-01 Rev 6 
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3. Not Applicable 3. RCS Leak Rate 3. Primary Containment Isolation Failure  

Not Applicable Not Applicable A. UNISOLABLE break 
in ANY of the 
following: (site-
specific systems with  
potential for high-
energy line breaks)  
OR 

B. Emergency RPV 
Depressurization. 

 

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

1. Max Normal 
Operating 
Temperature 
OR 

2. Max Normal 
Operating Area 
Radiation Level. 

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

B. Intentional primary 
containment venting 
per EOPs 
OR 

C. UNISOLABLE 
primary system 
leakage that results in 
exceeding EITHER 
of the following: 
1. Max Safe 

Operating 
Temperature. 
OR 

2. Max Safe 
Operating Area 
Radiation Level. 

Not Applicable 
 

Browns Ferry 

Not Applicable Not Applicable A. UNISOLABLE Main 
Steamline OR 
Feedwater break 
resulting in 
exceeding the MSIV 
temperature isolation 
setpoint. 

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

1. Max Normal 

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

Not Applicable 
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OR 
B. Emergency RPV 

Depressurization. 
 

Operating 
Temperature 
OR 

2. Max Normal 
Operating Area 
Radiation Level. 

B. Intentional primary 
containment venting 
per EOIs 
OR 

C. UNISOLABLE 
primary system 
leakage that results in 
exceeding EITHER 
of the following: 
1. Max Safe 

Operating 
Temperature. 
OR 

2. Max Safe 
Operating Area 
Radiation Level. 

Difference / Deviation / Justification 

Difference: Browns Ferry RCS Barrier Loss Threshold specifies the systems with potential for high energy breaks. 
Justification: The main steamlines conduct steam from the reactor vessel through the primary containment to the steam turbine.  The feedwater lines provide a 

piping path for delivery of water through the primary containment to the reactor vessel. 
 
Difference: Browns Ferry RCS Barrier Potential Loss Threshold 3.A.1 and 3.A.2 underline Normal. 
Justification: Human Factors consideration – clearly distinguishes applicable condition to avoid confusion with the Containment Barrier Loss EAL Thresholds. 
 
Difference: Browns Ferry Containment Barrier Loss Threshold 3.C.1 and 3.C.2 underline Safe. 
Justification: Human Factors consideration – clearly distinguishes applicable condition to avoid confusion with the RCS Barrier Potential Loss EAL Thresholds. 
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NEI 99-01 Rev 6 

4. Primary Containment Radiation 4. Primary Containment Radiation  4. Primary Containment Radiation  

A. Primary containment 
radiation monitor 
reading greater than 
(site-specific value). 

Not Applicable A. Primary containment 
radiation monitor 
reading greater than 
(site-specific value). 

Not Applicable Not Applicable A. Primary containment 
radiation monitor 
reading greater than 
(site-specific value). 

Browns Ferry 

A. Primary 
containment radiation 
monitor reading 
greater than:  
UNIT 1  
1-RM-90-272A 
>2981 R/HR 
1-RM-90-273A 
>2960 R/HR 
UNIT 2 
2-RM-90-272A 
>2263 R/HR 
2-RM-90-273A 
>2960 R/HR 
UNIT 3 
3-RM-90-272A 
>2981 R/HR 
3-RM-90-273A 
>2960 R/HR 

Not Applicable A. Primary containment 
radiation monitor 
reading greater than 
32 R/HR on ANY of 
the following: 

 1,2,3-RM-090-0272A  
 or  
 1,2,3-RM-090-0273A  

Not Applicable Not Applicable A. Primary 
containment radiation 
monitor reading 
greater than:  
UNIT 1 
1-RM-90-272A 
>90091 R/HR 
1-RM-90-273A 
>89450 R/HR 
UNIT 2 
2-RM-90-272A 
>68405 R/HR 
2-RM-90-273A 
>89450 R/HR 
UNIT 3 
3-RM-90-272A 
>90091 R/HR 
3-RM-90-273A 
>89450 R/HR 

Difference / Deviation / Justification 
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Difference: Browns Ferry site-specific information is included for the Fuel Clad Barrier Loss threshold.   
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the drywell containment atmosphere, assuming reactor 

coolant activity equals 300 µCi/g dose equivalent I-131. 
 
Difference: Browns Ferry site-specific information is included for the RCS Barrier Loss threshold..   
Justification: The listed radiation monitor readings correspond to an instantaneous release of all reactor coolant mass into the primary containment, assuming 

reactor coolant activity equals the Technical Specification allowable limit of 3.2 µCi/g dose equivalent I-131. 
 
Difference: Browns Ferry site-specific information is included for the Containment Barrier Potential Loss threshold.   
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the drywell containment atmosphere, assuming that 20% of 

the fuel cladding has failed. 

NEI 99-01 Rev 6 

5. Other Indications 5. Other Indications 5. Other Indications 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

Browns Ferry 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

Difference / Deviation / Justification 

Difference: No additional EAL Thresholds identified for Browns Ferry. 
Justification: No additional EAL Thresholds identified. 

NEI 99-01 Rev 6 

6. Emergency Director Judgment 6. Emergency Director Judgment 6. Emergency Director Judgment 
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A. ANY condition in the 
opinion of the 
Emergency Director 
that indicates Loss of 
the Fuel Clad Barrier. 

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

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

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

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

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

Browns Ferry 

A. ANY condition in the 
opinion of the SED 
that indicates Loss of 
the Fuel Clad Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates 
Potential Loss of the 
Fuel Clad Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates Loss of 
the RCS Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates 
Potential Loss of the 
RCS Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates Loss of 
the Containment 
Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates 
Potential Loss of the 
Containment Barrier. 

Difference / Deviation / Justification 

None 
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HG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

HOSTILE ACTION resulting in loss of physical control of the facility. HOSTILE ACTION resulting in loss of physical control of the facility. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

b. EITHER of the following has occurred: 
1. ANY of the following safety functions cannot be 

controlled or maintained. 
 Reactivity control 
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is 

IMMINENT.   

(1) a. A HOSTILE ACTION is occurring or has occurred within 
the PROTECTED AREA as reported by the Security Shift 
Supervisor. 
AND 

b. EITHER of the following has occurred: 
1. ANY of the following safety functions cannot be 

controlled or maintained. 
 Reactivity control 
 RPV water level 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is 

IMMINENT.   

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HG7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Other conditions exist which in the judgment of the Emergency Director 
warrant declaration of a General Emergency. 

Other conditions exist which in the judgment of the SED warrant declaration 
of a General Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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HS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

HOSTILE ACTION within the PROTECTED AREA. HOSTILE ACTION within the PROTECTED AREA. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
PROTECTED AREA as reported by the Security Shift Supervisor. 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HS6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Inability to control a key safety function from outside the Control Room. Inability to control a key safety function from outside the Control Room. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

 b. Control of ANY of the following key safety functions is not 
reestablished within (site-specific number of minutes). 
 Reactivity control  
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

(1) a. An event has resulted in plant control being transferred 
from the Control Room to the Backup Control Panel. 
AND 

 b. Control of ANY of the following key safety functions is not 
reestablished within 20 minutes. 
 Reactivity control  
 RPV water level 
 RCS heat removal 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information is included in Threshold (1)a.  
Justification: The Backup Control Panel is the site-specific remote shutdown panel. 
 
Difference:  Browns Ferry site-specific number of minutes is included in Threshold (1)b. 
Justification: Operator action to initiate Low Pressure Coolant Injection (LPCI) is assumed to occur at 20 minutes in the limiting Loss of Coolant 

Accident (LOCA) Peak Clad Temperature (PCT) analysis associated with National Fire Protection Association Standard 805 
(NFPA 805) Fire Event Analyses. 
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HS7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a Site Area Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED indicate 
that events are in progress or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the 
public or HOSTILE ACTION that results in intentional damage or 
malicious acts, (1) toward site personnel or equipment that could lead 
to the likely failure of or, (2) that prevent effective access to 
equipment needed for the protection of the public.  Any releases are 
not expected to result in exposure levels which exceed EPA 
Protective Action Guideline exposure levels beyond the site 
boundary. 

Difference / Deviation / Justification 

None 

 
 
 



HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

 

48 
 

HA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
OWNER CONTROLLED AREA as reported by the Security Shift 
Supervisor. 

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

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Gaseous release impeding access to equipment necessary for normal plant 
operations, cool down or shutdown. 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any of the following plant rooms or areas: 
(site-specific list of plant rooms or areas with entry-related 
mode applicability identified) 
AND 

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

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any of the following Table H1 plant rooms or areas: 
Table H1-Safe Operation & Shutdown Rooms/Areas 

Bldg. 
Elevation 

Unit 1 
Room/Area 

Unit 2 
Room/Area 

Unit 3 Mode 

Rx Bldg. 621 4KV Electric Bd. Room 1A 4KV Electric Bd. Room 2A N/A 3,4,5 

Rx Bldg. 593 

N/A N/A 
480V RMOV 
Board Room 

3A 
3,4,5 

N/A N/A 
480V RMOV 
Board Room 

3B 
3,4,5 

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

Difference / Deviation / Justification 
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Difference: Browns Ferry Threshold (1)a includes site-specific information in Table H1. 
Justification: The listed areas contain equipment which requires a local or manual action as specified in operating procedures used for normal plant 

operation, cooldown and shutdown. 
 

 



HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

 

51 
 

HA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) An event has resulted in plant control being transferred from the 
Control Room to the Backup Control Panel. 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information is included.  
Justification: The Backup Control Panel is the site-specific remote shutdown panel. 
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HA7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of an Alert. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) 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. 

(1) Other conditions exist which, in the judgment of the SED, 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. 

Difference / Deviation / Justification 

None 
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HU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Confirmed SECURITY CONDITION or threat. Confirmed SECURITY CONDITION or threat. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(2) Notification of a credible security threat directed at the site. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

(1) A SECURITY CONDITION that does not involve a HOSTILE 
ACTION as reported by the Security Shift Supervisor. 

(2) Notification of a credible security threat directed at BFN. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information is included in Threshold (1). 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
 
Difference: Threshold (2) – replaced ‘the site’ with BFN. 
Justification: Editorial revision – clearly identifies that threat is directed against the Browns Ferry site. 
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HU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Seismic event greater than OBE levels. Seismic event greater than OBE levels. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by: 

 (site-specific indication that a seismic event met or exceeded OBE 
 limits) 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by:  
• Unit 1 Control Room Panel 1-XA-55-22C Window 6, ½ SSE 

RESPONSE SPECTRUM EXCEEDED 
AND 
• Assessment by Unit 1 and Unit 2 Control Room personnel that 

an earthquake has occurred. 

Difference / Deviation / Justification 

Difference: Browns Ferry site-specific information is included in Threshold (1). 
Justification: The identified alarm provides immediate control room indication of an earthquake of OBE or greater magnitude.  Site procedures 

direct that, upon receipt of the identified alarm, personnel verify that an earthquake has occurred. 
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HU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Hazardous event. Hazardous event. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

(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). 

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

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

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

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

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

(5) Wheeler Lake level less than elevation 529 feet  
 OR  
 exceeds elevation 565 feet. 

Difference / Deviation / Justification 

Difference: A Browns Ferry site-specific hazardous event was included.  
Justification: Wheeler Lake elevation exceeding elevation 565 feet indicates a potential for flooding of structures affecting safety systems.  As 

evaluated in the Browns Ferry UFSAR for a postulated failure of Wheeler Dam, the volume of water corresponding to a lake level of 
529 feet is adequate to shut the plant down and maintain the plant in a safe condition indefinitely. 
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HU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

FIRE potentially degrading the level of safety of the plant. FIRE potentially degrading the level of safety of the plant. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. A FIRE is NOT extinguished within 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 
AND 

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

 (site-specific list of plant rooms or areas)   
(2) a. Receipt of a single fire alarm (i.e., no other indications of a 

FIRE). 
  AND 
 b. The FIRE is located within ANY of the following plant 
  rooms or areas: 
  (site-specific list of plant rooms or areas)   

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

of alarm receipt. 
(3) A FIRE within the plant or ISFSI [for plants with an ISFSI outside 

the plant Protected Area] PROTECTED AREA not extinguished 
within 60-minutes of the initial report, alarm or indication. 

(4) A FIRE within the plant or ISFSI [for plants with an ISFSI outside 

(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of 
the following FIRE detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or 

indications 
 Field verification of a single fire alarm 
AND 

b. The FIRE is located within ANY of the Table H2 plant 
rooms or areas. 

 
(2) a. Receipt of a single fire alarm (that is, no other indications 

of a FIRE) 
  AND 

b. The FIRE is located within ANY of the Table H2 plant 
rooms or areas. 

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

of alarm receipt. 
 

(3) A FIRE within the plant PROTECTED AREA not extinguished 
within 60-minutes of the initial report, alarm or indication. 

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

Table H2-Fire Areas 
Turbine Building Cable Tunnel (Intake To 

Turbine Building) 
Refuel Floor Control Building 
Reactor Building Diesel Generator Bldgs. 
Intake Pumping Station (IPS) Radwaste Building 

 

Difference / Deviation / Justification 

Difference: Threshold (1)b and (2)b replaced “following” with “Table H2.”  Table H2 is incorporated after Threshold (4). 
Justification: Human Factors consideration – use of table format clearly identifies the applicable rooms.  
 
Difference: Browns Ferry site-specific information is included in Table H2. 
Justification: The listed areas contain equipment associated with power production and emergency operations.   
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HU7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a NOUE. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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SG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Prolonged loss of all offsite and all onsite AC power to emergency buses. Prolonged loss of all offsite and all onsite AC power to applicable 4KV 
Shutdown Boards to a unit. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit).  

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. Loss of ALL offsite and ALL onsite AC power to (site-
specific emergency buses). 
AND 

b. EITHER of the following: 
• Restoration of at least one AC emergency bus in less 

than (site-specific hours) is not likely. 
• (Site-specific indication of an inability to adequately 

remove heat from the core) 
 

(1) a. Loss of ALL offsite and ALL onsite AC power to 
applicable 4KV Shutdown Boards listed in Table E1 for 
any unit. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

b. EITHER of the following: 
• Restoration of at least one Shutdown Board in less than 

4 hours is not likely. 
• Reactor vessel water level cannot be restored and 

maintained above -180 inches. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Threshold (1)a for Browns Ferry specifies the applicable buses (applicable 
4KV Shutdown Boards for any unit).   

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL. 
 
Difference: NEI 99-01 Rev 6 EAL Threshold (1)b refers to ‘restoration of at least one AC emergency bus’.  Browns Ferry EAL Threahold (1)b 

refers to ‘restoration of at least one Shutdown Board’. 
Justification: Editorial revision – Human Factors consideration.  Shutdown Board is the site-specific terminology equivalent to AC emergency bus. 
 
Difference: Browns Ferry site-specific number of hours is included in Threshold (1)b. 
Justification: Four hours is the analyzed station blackout coping period applicable to Browns Ferry. 
 
Difference: Browns Ferry site-specific indication of an inability to adequately remove heat from the core is included in Threshold (1)b. 
Justification: RPV Level of -180 inches is the Minimum Steam Cooling RPV Water Level. 
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SG8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Loss of all AC and Vital DC power sources for 15 minutes or longer. Loss of all unit specific AC and Vital DC power sources for 15 minutes or 
longer. 

Difference / Deviation / Justification 

Difference: Added clarifier of ‘unit specific’ to the Browns Ferry IC. 
Justification: Editorial revision – Human Factors consideration; intent of IC is still satisfied. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

AND 
b. Indicated voltage is less than (site-specific bus voltage 

value) on ALL (site-specific Vital DC busses) for 15 
minutes or longer. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 
applicable 4KV Shutdown Boards listed in Table E1 for 
any unit for 15 minutes or longer. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

b. Loss of ALL 250VDC power based on battery bus voltage 
indications less than 210 VDC to ALL unit-specific 
Technical Specifications required 250VDC buses for 15 
minutes or longer. 

Difference / Deviation / Justification 
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Difference: Threshold (1)a for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown Boards for any unit).   
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL. 
 
Difference: The Browns Ferry site-specific bus voltage value is provided. 
Justification: 210 VDC is the site-specific minimum essential DC bus design voltage necessary to provide control power to the safety-related 

Shutdown Boards. 
 
Difference: NEI 99-01 Rev 6 EAL Threshold (1)b specifies ALL (site-specific Vital DC buses).  Browns Ferry EAL Threshold (1)b specifically 

identifies the buses as “unit-specific Technical Specification required 250VDC Buses.”   
Justification: Editorial revision – Human Factors consideration to enable Browns Ferry personnel to easily recognize when this threshold has been 

satisfied.  Intent of the NEI 99-01 Rev 6 threshold is still met. 
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SS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Loss of all offsite and all onsite AC power to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit).  

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Loss of ALL offsite and ALL onsite AC power to applicable 4KV 
Shutdown Boards listed in Table E1 for any unit for 15 minutes or 
longer. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Threshold (1)a for Browns Ferry specifies the applicable buses (applicable 
4KV Shutdown Boards for any unit).   

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL and does not 
change the intent of the NEI 99-01 Rev 6 EAL. 
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SS5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Inability to shut down the reactor causing a challenge to (core cooling [PWR] 
/ RPV water level [BWR]) or RCS heat removal. 

Inability to shutdown the reactor causing a challenge to RPV water level or 
RCS heat removal. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
  AND 
 
 b. All manual actions to shut down the reactor have  
  been unsuccessful. 
 

AND 
 

c. EITHER of the following conditions exist:  
• (Site-specific indication of an inability to adequately 

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

remove heat from the RCS) 
 

(1) a. An automatic or manual scram did not shutdown the 
reactor. 

 
 AND 

 
 b. All manual actions to shutdown the reactor have been 

unsuccessful. 
 

AND 
 

c. EITHER of the following conditions exist:  
• Suppression Pool temperature exceeds HCTL.  
• Reactor water level can NOT be restored and 

maintained at or above -180 inches. 

Difference / Deviation / Justification 
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Difference: Suppression pool temperature exceeding HCTL was included as a site-specific indication of an inability to adequately remove heat.   
Justification: This addresses the inability to remove heat via the main condenser and the suppression pool due to high pool water temperature. 
 
Difference: Reactor water level can NOT be restored and maintained at or above -180 inches was added as an inability to adequately remove heat.   
Justification: RPV Level of -180 inches is the Minimum Steam Cooling RPV Water Level 
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SS8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Less than 210 VDC bus voltage on ALL unit-specific Technical 
Specification required 250VDC buses for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 EAL Threshold (1) specifies ALL (site-specific Vital DC buses).  Browns Ferry EAL Threshold (1) identifies the 
buses as “ALL unit-specific Technical Specification required 250VDC Buses.”   

Justification: Editorial revision – Human Factors consideration to enable Browns Ferry personnel to easily recognize when this threshold has been 
satisfied.  Intent of threshold is still met. 

 
Difference: The Browns Ferry site-specific bus voltage value is provided. 
Justification: 210 VDC is the site-specific minimum essential DC bus design voltage necessary to provide control power to the safety-related 

Shutdown Boards. 
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SA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Loss of all but one AC power source to applicable 4KV Shutdown Boards to 
a unit for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  
AND 

 
b.  Any additional single power source failure will result in a 

loss of all AC power to SAFETY SYSTEMS. 

(1) a. AC power capability to applicable 4KV Shutdown Boards 
listed in Table E1 for any unit is reduced to a single power 
source for 15 minutes or longer.  

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

 
b.  Any additional single power source failure will result in a 

loss of all AC power to SAFETY SYSTEMS. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 EAL refers to emergency buses.  The EAL for Browns Ferry specifies the applicable buses (applicable 4KV 
Shutdown Boards for any unit). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL and does not 
change the intent of the NEI 99-01 Rev 6 EAL. 
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SA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 
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(1) a. An UNPLANNED event results in the inability to monitor 
one or more of the following parameters from within the 
Control Room for 15 minutes or longer. 

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure 
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator Auxiliary 
or Emergency Feed Water 
Flow 

 
  AND 
 

b.       ANY of the following transient events in progress. 
 

 Automatic or manual runback greater than 25% 
thermal reactor power 

 Electrical load rejection greater than 25% full electrical 
load  

 Reactor scram [BWR] / trip [PWR]  
 ECCS (SI) actuation  
 Thermal power oscillations greater than 10% [BWR] 

 

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

 
Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

 
  AND 
 

b.       ANY of the following transient events in progress. 
 

 Automatic or manual runback greater than 25% 
thermal reactor power 

 Electrical load rejection greater than 25% full electrical 
load  

 Reactor scram 
 ECCS initiation  
 Thermal power oscillations greater than 10%  

 

Difference / Deviation / Justification 

Difference: Browns Ferry Threshold (1)b replaces “ECCS (SI) actuation” with “ECCS initiation.”   
Justification: Editorial revision - site-specific terminology preference. 
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SA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
AND 

 
 b. Manual actions taken at the reactor control consoles are not 

successful in shutting down the reactor. 

(1) a. An automatic or manual scram did not shutdown the 
reactor. 

 
AND 

 
b. Automatic ARI or manual actions taken at the reactor 

control consoles are not successful in shutting down the 
reactor. 

Difference / Deviation / Justification 

Difference: Added “Automatic ARI or” to Threshold (1)b before “manual.” 
Justification: Editorial revision to include a term used in the Browns Ferry reactor scram procedure.   
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SA9:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 Wheeler lake level greater than elevation 565 ft AND 

water entering permanent plant structures due to 
flooding 

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

            AND 
b.         EITHER of the following: 

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

• The event has caused VISIBLE DAMAGE to a SAFETY 
SYSTEM component or structure needed for the current 
operating mode. 
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Difference / Deviation / Justification 

Difference: EAL Threshold (1)b – deleted OR and replaced numbered list with bulleted listing in the Browns Ferry threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
 
Difference: Browns Ferry site-specific hazard is included in EAL threshold (1)a. 
Justification: Wheeler Lake elevation exceeding elevation 565 feet indicates a potential for flooding of structures affecting safety systems.  
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SU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Loss of all offsite AC power capability to applicable 4KV Shutdown Boards 
to a unit for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Browns Ferry specifies the applicable buses (applicable 4KV Shutdown 
Boards to a unit). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 
change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

(1) Loss of ALL offsite AC power capability to applicable 4KV 
Shutdown Boards listed in Table E1 for any unit for 15 minutes or 
longer. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV 
SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 EAL refers to emergency buses.  The EAL for Browns Ferry specifies the applicable buses (applicable 4KV 
Shutdown Boards for any unit). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL and does not 
change the intent of the NEI 99-01 Rev 6 EAL. 
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SU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure  
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator 
Auxiliary or Emergency 
Feed Water Flow 

 

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

 
Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

 

Difference / Deviation / Justification 

None 
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SU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Reactor coolant activity greater than Technical Specification allowable limits. Reactor coolant activity greater than Technical Specification allowable limits. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

(1) Sample analysis indicates that reactor coolant activity is greater than 
26 µCi/gm dose equivalent I-131. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) specifies radiation monitor values.  A radiation monitor value Threshold is not included for Browns 
Ferry.  NEI 99-01 Rev6 Threshold (2) is contained in Browns Ferry Threshold (1). 

Justification: Browns Ferry does not have an existing capability for determining this EAL using radiation monitors.   
 
Difference: Browns Ferry Threshold (1) includes the Technical Specification activity value.   
Justification: The listed value is the maximum Technical Specification limit which ensures coolant activity is less than the assumed value used in the 

UFSAR radiological evaluation of a Main Steam Line Break Accident. 
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SU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

RCS leakage for 15 minutes or longer. RCS leakage for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

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

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

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

(1) Unidentified or pressure boundary leakage greater than 10 gpm for 
15 minutes or longer. 

(2) Identified leakage greater than 30 gpm for 15 minutes or longer. 
(3) Leakage from the RCS to a location outside containment greater 

than 25 gpm for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: Thresholds (1) and (2) do not include the descriptor ‘RCS’. 
Justification: Human Factors consideration – EAL Threshold uses site-specific terminology and mimics Technical Specification wording. 
 
Difference: Browns Ferry site-specific information is included in Thresholds (1) and (2). 
Justification: The value of 10 gpm in Threshold (1) is higher than the Browns Ferry Technical Specification limit for unidentified leakage.  Use of 

this higher value is consistent with the instructions in NEI 99-01, Revision 6.  The value of 30 gpm in Threshold (2) is the maximum 
total leakage allowed by Browns Ferry Technical Specifications. 
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SU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

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

Automatic or manual scram fails to shutdown the reactor. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) a. An automatic (trip [PWR] / scram [BWR]) did not 
shutdown the reactor. 

 
AND 

 
 b. A subsequent manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 
(2) a. A manual trip ([PWR] / scram [BWR]) did not shutdown 

the reactor. 
 

AND 
 
 b. EITHER of the following: 
 
                        1.         A subsequent manual action taken at the reactor 

control consoles is successful in shutting down the 
reactor. 

 
                         OR 
 
                        2.         A subsequent automatic (trip [PWR] / scram [BWR]) 

is successful in shutting down the reactor. 

(1) a. An automatic scram did not shutdown the reactor. 
 

AND 
 
 b. A subsequent automatic ARI or manual action taken at the 

reactor control consoles is successful in shutting down the 
reactor. 

 
(2) a. A manual scram did not shutdown the reactor. 
 

AND 
 
 b. EITHER of the following: 
 

• A subsequent automatic ARI or manual action taken at 
the reactor control consoles is successful in shutting 
down the reactor. 

• A subsequent automatic scram is successful in shutting 
down the reactor. 



SYSTEM MALFUNCTIONS 

 

79 
 

Difference / Deviation / Justification 

Difference: Added “automatic ARI or” to Threshold (1)b and (2)b.1 before “manual.” 
Justification: Editorial revision to include a term used in the Browns Ferry reactor scram procedure.  The addition of “automatic ARI” is made in 

recognition that a subsequent automatic action can also shut down the reactor. 
 
Difference: EAL Threshold (2)b – deleted OR and replaced numbered list with bulleted listing in the Browns Ferry threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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SU6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Browns Ferry 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Browns Ferry 

(1) Loss of ALL of the following onsite communication  methods: 
(site-specific list of communications methods) 

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

(3) Loss of ALL of the following NRC communications  methods: 
(site-specific list of communications methods) 

(1) Loss of ALL Table C3 Onsite communications capability affecting 
the ability to perform routine operations. 

(2) Loss of ALL Table C3 Offsite communication capability affecting 
the ability to perform offsite notifications. 

(3) Loss of ALL Table C3 NRC communication capability affecting the 
ability to perform NRC notifications. 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
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Difference / Deviation / Justification 

Difference: Browns Ferry EALs reference Table C3.    
Justification: Editorial Revision - Use of table format clearly defines which communications cabilities apply to each Threshold. 
 
Difference: Browns Ferry site- specific communications methods are listed in Table C3.   
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration. 
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1  

DEVELOPMENT OF EMERGENCY ACTION LEVELS  
FOR NON-PASSIVE REACTORS 

1 REGULATORY BACKGROUND 

1.1 OPERATING REACTORS 
 

Title 10, Code of Federal Regulations (CFR), Energy, contains the U.S. Nuclear 
Regulatory Commission (NRC) regulations that apply to nuclear power facilities. 
Several of these regulations govern various aspects of an emergency classification 
scheme. A review of the relevant sections listed below will aid the reader in 
understanding the key terminology provided in Section 3.0 of this document. 

 
 10 CFR § 50.47(a)(1)(i) 
 10 CFR § 50.47(b)(4) 
 10 CFR § 50.54(q) 
 10 CFR § 50.72(a) 
 10 CFR § 50, Appendix E, IV.B, Assessment Actions 
 10 CFR § 50, Appendix E, IV.C, Activation of Emergency Organization 

 
The above regulations are supplemented by various regulatory guidance documents. 
Three documents of particular relevance to NEI 99-01 are: 

 
 NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of 

Radiological Emergency Response Plans and Preparedness in Support of Nuclear 
Power Plants, October 1980. [Refer to Appendix 1, Emergency Action Level 
Guidelines for Nuclear Power Plants] 

 NUREG-1022, Event Reporting Guidelines 10 CFR § 50.72 and § 50.73 
 Regulatory Guide 1.101, Emergency Response Planning and Preparedness for 

Nuclear Power Reactors 
 

The above list is not all-inclusive and it is strongly recommended that scheme developers 
consult with licensing/regulatory compliance personnel to identify and understand all 
applicable requirements and guidance. Questions may also be directed to the NEI 
Emergency Preparedness staff. 

 
1.2 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) 

 
Selected guidance in NEI 99-01 is applicable to licensees electing to use their 10 CFR 50 
emergency plan to fulfill the requirements of 10 CFR 72.32 for a stand-alone ISFSI. The 
emergency classification levels applicable to an ISFSI are consistent with the 
requirements of 10 CFR § 50 and the guidance in NUREG 0654/FEMA-REP-1. The 
initiating conditions germane to a 10 CFR § 72.32 emergency plan (as described in 
NUREG-1567) are subsumed within the classification scheme for a 10 CFR § 50.47 
emergency plan. 

 
The generic ICs and EALs for an ISFSI are presented in Section 8, ISFSI ICs/EALs. IC 
E-HU1 covers the spectrum of credible natural and man-made events included within the 
scope of an ISFSI design. This IC is not applicable to installations or facilities that may 
process and/or repackage spent fuel (e.g., a Monitored Retrievable Storage Facility or an 
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ISFSI at a spent fuel processing facility). In addition, appropriate aspects of IC HU1 and 
IC HA1 should also be included to address a HOSTILE ACTION directed against an 
ISFSI. 

 
The analysis of potential onsite and offsite consequences of accidental releases associated 
with the operation of an ISFSI is contained in NUREG-1140, A Regulatory Analysis on 
Emergency Preparedness for Fuel Cycle and Other Radioactive Material Licensees. 
NUREG-1140 concluded that the postulated worst-case accident involving an ISFSI has 
insignificant consequences to public health and safety. This evaluation shows that the 
maximum offsite dose to a member of the public due to an accidental release of 
radioactive materials would not exceed 1 rem Effective Dose Equivalent. 

 
Regarding the above information, the expectations for an offsite response to an Alert 
classified under a 10 CFR § 72.32 emergency plan are generally consistent with those for 
a Notification of Unusual Event in a 10 CFR § 50.47 emergency plan (e.g., to provide 
assistance if requested). Also, the licensee’s Emergency Response Organization (ERO) 
required for 10 CFR § 72.32 emergency plan is different than that prescribed for a 10 
CFR § 50.47 emergency plan (e.g., no emergency technical support function). 

 
1.3 NRC ORDER EA-12-051 

 
The Fukushima Daiichi accident of March 11, 2012, was the result of a tsunami that 
exceeded the plant’s design basis and flooded the site’s emergency electrical power 
supplies and distribution systems. This caused an extended loss of power that severely 
compromised the key safety functions of core cooling and containment integrity, and 
ultimately led to core damage in three reactors. While the loss of power also impaired the 
spent fuel pool cooling function, sufficient water inventory was maintained in the pools to 
preclude fuel damage from the loss of cooling. 

 
Following a review of the Fukushima Daiichi accident, the NRC concluded that several 
measures were necessary to ensure adequate protection of public health and safety under 
the provisions of the backfit rule, 10 CFR 50.109(a)(4)(ii). Among them was to provide 
each spent fuel pool with reliable level instrumentation to significantly enhance the ability 
of key decision-makers to allocate resources effectively following a beyond design     
basis event. To this end, the NRC issued Order EA-12-051, Issuance of Order to Modify 
Licenses with Regard to Reliable Spent Fuel Pool Instrumentation, on March 12, 2012, to 
all US nuclear plants with an operating license, construction permit, or combined 
construction and operating license. 

 
NRC Order EA-12-051 states, in part, “All licensees … shall have a reliable indication of 
the water level in associated spent fuel storage pools capable of supporting identification 
of the following pool water level conditions by trained personnel: (1) level that is 
adequate to support operation of the normal fuel pool cooling system, (2) level that is 
adequate to provide substantial radiation shielding for a person standing on the spent fuel 
pool operating deck, and (3) level where fuel remains covered and actions to implement 
make-up water addition should no longer be deferred.” To this end, all licensees must 
provide: 

 
 A primary and back-up level instrument that will monitor water level from the normal 

level to the top of the used fuel rack in the pool; 
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 A display in an area accessible following a severe event; and 
 Independent electrical power to each instrument channel and provide an alternate 

remote power connection capability. 
 

NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To Modify 
Licenses with Regard to Reliable Spent Fuel Pool Instrumentation”, provides guidance 
for complying with NRC Order EA-12-051. 

 
NEI 99-01, Revision 6, includes three EALs that reflect the availability of the enhanced 
spent fuel pool level instrumentation associated with NRC Order EA-12-051. These 
EALs are included within existing IC RA2, and new ICs RS2 and RG2. Associated EAL 
notes, bases and developer notes are also provided. 

 
It is recommended that these EALs be implemented when the enhanced spent fuel pool 
level instrumentation is available for use. 

 
The regulatory process that licensees follow to make changes to their emergency plan, 
including non-scheme changes to EALs, is 10 CFR 50.54(q). In accordance with this 
regulation, licensees are responsible for evaluating a proposed change and determining 
whether or not it results in a reduction in the effectiveness of the plan. As a result of the 
licensee's determination, the licensee will either make the change or submit it to the NRC 
for prior review and approval in accordance with 10 CFR 50.90. 
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2 KEY TERMINOLOGY USED IN NEI 99-01 

There are several key terms that appear throughout the NEI 99-01 methodology. These terms are 
introduced in this section to support understanding of subsequent material. As an aid to the 
reader, the following table is provided as an overview to illustrate the relationship of the terms to 
each other. 

 
 
 
 
 
 
 
 
 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

(1) - When making an emergency classification, the Emergency DirectorSED must consider all 
information having a bearing on the proper assessment of an Initiating Condition. This includes 
the Emergency Action Level (EAL) plus the associated Operating Mode Applicability, Notes  
and the informing Basis information. In the Recognition Category F matrices, EALs are referred 
to as Fission Product Barrier Thresholds; the thresholds serve the same function as an EAL. 

 
 

2.1 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: 

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
 General Emergency (GE) 

 
2.1.1 Notification of Unusual Event (NOUE)1

 
 

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. 

 
 
 

 

1 This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology. The terms 
Notification of Unusual Event, NOUE and Unusual Event are used interchangeably throughout this document 

Emergency Classification Level 
Unusual Event Alert SAE GE 

 
Initiating Condition Initiating Condition Initiating Condition Initiating Condition 
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Purpose: The purpose of this classification is to assure that the first step in future 
response has been carried out, to bring the operations staff to a state of readiness, and to 
provide systematic handling of unusual event information and decision-making. 

 
2.1.2 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 PAG 
exposure levels. 

 
Purpose: The purpose of this classification is to assure that emergency personnel are 
readily available to respond if the situation becomes more serious or to perform 
confirmatory radiation monitoring if required, and provide offsite authorities current 
information on plant status and parameters. 

 
2.1.3 Site Area Emergency 

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

 
Purpose: The purpose of the Site Area Emergency declaration is to assure that emergency 
response centers are staffed, to assure that monitoring teams are dispatched, to          
assure that personnel required for evacuation of near-site areas are at duty stations if the 
situation becomes more serious, to provide consultation with offsite authorities, and to 
provide updates to the public through government authorities. 

 
2.1.4 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 PAG exposure levels offsite for more than the 
immediate site area. 

 
Purpose: The purpose of the General Emergency declaration is to initiate predetermined 
protective actions for the public, to provide continuous assessment of information from 
the licensee and offsite organizational measurements, to initiate additional measures as 
indicated by actual or potential releases, to provide consultation with offsite authorities, 
and to provide updates for the public through government authorities. 
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2.2 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. 

 
Discussion: An IC describes an event or condition, the severity or consequences of which 
meets the definition of an emergency classification level. An IC can be expressed as a 
continuous, measurable parameter (e.g., RCS leakage), an event (e.g., an earthquake) or 
the status of one or more fission product barriers (e.g., loss of the RCS barrier). 

 
Appendix 1 of NUREG-0654 does not contain example Emergency Action Levels 
(EALs) for each ECL, but rather Initiating Conditions (i.e., plant conditions that indicate 
that a radiological emergency, or events that could lead to a radiological emergency, has 
occurred). NUREG-0654 states that the Initiating Conditions form the basis for 
establishment by a licensee of the specific plant instrumentation readings (as applicable) 
which, if exceeded, would initiate the emergency classification. Thus, it is the specific 
instrument readings that would be the EALs. 

 
Considerations for the assignment of a particular Initiating Condition to an emergency 
classification level are discussed in Section 3. 

 
2.3 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. 

 
Discussion: EAL statements may utilize a variety of criteria including instrument 
readings and status indications; observable events; results of calculations and analyses; 
entry into particular procedures; and the occurrence of natural phenomena. 

 
2.4 FISSION PRODUCT BARRIER THRESHOLD 

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

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

 
 Fuel Clad 
 Reactor Coolant System (RCS) 
 Containment 

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

 
In some accident sequences, the ICs and EALs presented in the Abnormal Radiation 
Levels/ Radiological Effluent (A) Recognition Category will be exceeded at the same 
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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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3 DESIGN OF THE NEI 99-01 EMERGENCY CLASSIFICATION SCHEME 

3.1 ASSIGNMENT OF EMERGENCY CLASSIFICATION LEVELS (ECLS) 
 

An effective emergency classification scheme must incorporate a realistic and accurate 
assessment of risk, both to plant workers and the public. There are obvious health and 
safety risks in underestimating the potential or actual threat from an event or condition; 
however, there are also risks in overestimating the threat as well (e.g., harm that may 
occur during an evacuation). The NEI 99-01 emergency classification scheme attempts 
to strike an appropriate balance between reasonably anticipated event or condition 
consequences, potential accident trajectories, and risk avoidance or minimization. 

 
There are a range of “non-emergency events” reported to the US Nuclear Regulatory 
Commission (NRC) staff in accordance with the requirements of 10 CFR § 50.72. 
Guidance concerning these reporting requirements, and example events, are provided in 
NUREG-1022. Certain events reportable under the provisions of 10 CFR § 50.72 may 
also require the declaration of an emergency. 

 
In order to align each Initiating Conditions (IC) with the appropriate ECL, it was 
necessary to determine the attributes of each ECL. The goal of this process is to answer 
the question, “What events or conditions should be placed under each ECL?” The 
following sources provided information and context for the development of ECL 
attributes. 

 
 Assessments of the effects and consequences of different types of events and 

conditions 
 Typical abnormal and emergency operating procedure setpoints and transition criteria 
 Typical Technical Specification limits and controls 
 Radiological Effluent Technical Specifications (RETS)/Offsite Dose Calculation 

Manual (ODCM) radiological release limits 
 Review of selected Updated Final Safety Analysis Report (UFSAR) accident analyses 
 Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs) 
 NUREG 0654, Appendix 1, Emergency Action Level Guidelines for Nuclear Power 

Plants 
 Industry Operating Experience 
 Input from industry subject matter experts and NRC staff members 

 
The following ECL attributes were created by the Revision  6 Preparation Team to aid in 
the development of ICs and Emergency Action Levels (EALs). The team decided to 
include the attributes in this revision since they may be useful in briefing and training 
settings (e.g., helping an Emergency DirectorSED understand why a particular condition 
is classified as an Alert). It should be stressed that developers not attempt to redefine 
these attributes or apply them in any fashion that would change the generic guidance 
contained in this document2. 

 
 

 

2 The use of ECL attributes is at the discretion of a licensee and is not a requirement of the NRC. If a licensee 
chooses in incorporate the ECL attributes into their scheme basis document, it must be very clear that the NRC staff 
has not endorsed their acceptability or application for any purpose. In particular, the staff does not consider the 
attribute statements to supersede the established ECL definitions. As a result, the use of the attributes as a basis for 
justifying EAL changes is unacceptable. 
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The attributes of each ECL are presented below. 
 
3.1.1 Notification of Unusual Event (NOUE) 

 
An Notification of Unusual Event, as defined in section 2.1.1, includes but is not limited 
to an event or condition that involves: 

 
(A) A precursor to a more significant event or condition. 

 
(B) A minor loss of control of radioactive materials or the ability to control radiation 

levels within the plant. 
 

(C) A consequence otherwise significant enough to warrant notification to local, State and 
Federal authorities. 

 
3.1.2 Alert 

 
An Alert, as defined in section 2.1.2, includes but is not limited to an event or condition 
that involves: 

 
(A) A loss or potential loss of either the fuel clad or Reactor Coolant System (RCS) 

fission product barrier. 
 

(B) An event or condition that significantly reduces the margin to a loss or potential loss 
of the fuel clad or RCS fission product barrier. 

 
(C) A significant loss of control of radioactive materials resulting in an inability to 

control radiation levels within the plant, or a release of radioactive materials to the 
environment that could result in doses greater than 1% of an EPA PAG at or beyond 
the site boundary. 

 
(D) A HOSTILE ACTION occurring within the OWNER CONTROLLED AREA, 

including those directed at an Independent Spent Fuel Storage Installation (ISFSI). 
 
3.1.3 Site Area Emergency 

 
A Site Area Emergency, as defined in section 2.1.3, includes but is not limited to an event 
or condition that involves: 

 
(A) A loss or potential loss of any two fission product barriers - fuel clad, RCS and/or 

containment. 
 

(B) A precursor event or condition that may lead to the loss or potential loss of multiple 
fission product barriers within a relatively short period of time. Precursor events and 
conditions of this type include those that challenge the monitoring and/or control of 
multiple safety systems. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than 10% of an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION occurring within the plant PROTECTED AREA. 
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3.1.4 General Emergency 
 

A General Emergency, as defined in section 2.1.4, includes but is not limited to an event 
or condition that involves: 

 
(A) Loss of any two fission product barriers AND loss or potential loss of the third barrier 

- fuel clad, RCS and/or containment. 
 

(B) A precursor event or condition that, unmitigated, may lead to a loss of all three fission 
product barriers. Precursor events and conditions of this type include those that lead 
directly to core damage and loss of containment integrity. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION resulting in the loss of key safety functions (reactivity control, 
core cooling/RPV water level or RCS heat removal) or damage to spent fuel. 

 
3.1.5 Risk-Informed Insights 

 
Emergency preparedness is a defense-in-depth measure that is independent of the 
assessed risk from any particular accident sequence; however, the development of an 
effective emergency classification scheme can benefit from a review of risk-based 
assessment results. To that end, the development and assignment of certain ICs and 
EALs also considered insights from several site-specific probabilistic safety assessments 
(PSA - also known as probabilistic risk assessment, PRA). Some generic insights from 
this review included: 

 
1. Accident sequences involving a prolonged loss of all AC power are significant 

contributors to core damage frequency at many Pressurized Water Reactors (PWRs) 
and Boiling Water Reactors (BWRs). For this reason, a loss of all AC power for 
greater than 15 minutes, with the plant at or above Hot Shutdown, was assigned an 
ECL of Site Area Emergency. Precursor events to a loss of all AC power were also 
included as an Unusual Event and an Alert. 

 
A station blackout coping analyses performed in response to 10 CFR § 50.63 and 
Regulatory Guide 1.155, Station Blackout, may be used to determine a time-based 
criterion to demarcate between a Site Area Emergency and a General Emergency. 
The time dimension is critical to a properly anticipatory emergency declaration since 
the goal is to maximize the time available for State and local officials to develop and 
implement offsite protective actions. 

 
2. For severe core damage events, uncertainties exist in phenomena important to 

accident progressions leading to containment failure. Because of these uncertainties, 
predicting the status of containment integrity may be difficult under severe accident 
conditions. This is why maintaining containment integrity alone following sequences 
leading to severe core damage is an insufficient basis for not escalating to a General 
Emergency. 

 
3. PSAs indicated that leading contributors to latent fatalities were sequences involving 

a containment bypass, a large Loss of Coolant Accident (LOCA) with early 
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containment failure, a Station Blackout lasting longer than the site-specific coping 
period, and a reactor coolant pump seal failure. The generic EAL methodology needs 
to be sufficiently rigorous to address these sequences in a timely fashion. 

 
3.2 TYPES OF INITIATING CONDITIONS AND EMERGENCY ACTION LEVELS 

 
The NEI 99-01 methodology makes use of symptom-based, barrier-based and event- 
based ICs and EALs. Each type is discussed below. 

 
Symptom-based ICs and EALs are parameters or conditions that are measurable over 
some range using plant instrumentation (e.g., core temperature, reactor coolant level, 
radiological effluent, etc.). When one or more of these parameters or conditions are off- 
normal, reactor operators will implement procedures to identify the probable cause(s) and 
take corrective action. 

 
Fission product barrier-based ICs and EALs are the subset of symptom-based EALs that 
refer specifically to the level of challenge to the principal barriers against the release of 
radioactive material from the reactor core to the environment. These barriers are the fuel 
cladding, the reactor coolant system pressure boundary, and the containment. The barrier- 
based ICs and EALs consider the level of challenge to each individual barrier -  
potentially lost and lost - and the total number of barriers under challenge. 

 
Event-based ICs and EALs define a variety of specific occurrences that have potential or 
actual safety significance. These include the failure of an automatic reactor scram/trip to 
shut down the reactor, natural phenomena (e.g., an earthquake), or man-made hazards 
such as a toxic gas release. 

 
3.3 NSSS DESIGN DIFFERENCES 

 
The NEI 99-01 emergency classification scheme accounts for the design differences 
between PWRs and BWRs by specifying EALs unique to each type of Nuclear Steam 
Supply System (NSSS). There are also significant design differences among PWR 
NSSSs; therefore, guidance is provided to aid in the development of EALs appropriate to 
different PWR NSSS types. Where necessary, development guidance also addresses 
unique considerations for advanced non-passive reactor designs such as the Advanced 
Boiling Water Reactor (ABWR), the Advanced Pressurized Water Reactor (APWR) and 
the Evolutionary Power Reactor (EPR). 

 
Developers will need to consider the relevant aspects of their plant’s design and operating 
characteristics when converting the generic guidance of this document into a site-specific 
classification scheme. The goal is to maintain as much fidelity as possible to the intent of 
generic ICs and EALs within the constraints imposed by the plant design and operating 
characteristics. To this end, developers of a scheme for an advanced non-passive reactor 
may need to add, modify or delete some information contained in this document; these 
changes will be reviewed for acceptability by the NRC as part of the scheme approval 
process. 

 
The guidance in NEI 99-01 is not applicable to advanced passive light water reactor 
designs. An Emergency Classification Scheme for this type of plant should be developed 
in accordance with NEI 07-01, Methodology for Development of Emergency Action 
Levels, Advanced Passive Light Water Reactors. 



12  

3.4 ORGANIZATION AND PRESENTATION OF GENERIC INFORMATION 
 

The scheme’s generic information is organized by Recognition Category in the following 
order. 

 R - Abnormal Radiation Levels / Radiological Effluent – Section 6 
 C - Cold Shutdown / Refueling System Malfunction – Section 7 
 E - Independent Spent Fuel Storage Installation (ISFSI) – Section 8 
 F - Fission Product Barrier – Section 9 
 H - Hazards and Other Conditions Affecting Plant Safety – Section 10 
 S - System Malfunction – Section 11 

 
Each Recognition Category section contains a matrix showing the ICs and their 
associated emergency classification levels. 

 
The following information and guidance is provided for each IC: 

 ECL – the assigned emergency classification level for the IC. 
 

 Initiating Condition – provides a summary description of the emergency event or 
condition. 

 
 Operating Mode Applicability – Lists the modes during which the IC and associated 

EAL(s) are applicable (i.e., are to be used to classify events or conditions). 
 

 Emergency Action Level(s) – Provides reports and indications meet the intent of the 
IC. Developers should address each example EAL. If the generic approach to the 
development of an example EAL cannot be used (e.g., an assumed instrumentation 
range is not available at the plant), the developer should attempt to specify an 
alternate means for identifying entry into the IC. 

 
For Recognition Category F, the fission product barrier thresholds are presented in 
tables applicable to BWRs and PWRs, and arranged by fission product barrier and the 
degree of barrier challenge (i.e., potential loss or loss). This presentation method 
shows the synergism among the thresholds, and supports accurate assessments. 

 
 Basis – Provides background information that explains the intent and application of 

the IC and EALs. In some cases, the basis also includes relevant source information 
and references. 

 
 Developer Notes - Information that supports the development of the site-specific ICs 

and EALs. This may include clarifications, references, examples, instructions for 
calculations, etc. Developer notes should not be included in the site’s emergency 
classification scheme basis document. Developers may elect to include information 
resulting from a developer note action in a basis section. 

 
 ECL Assignment Attributes – Located within the Developer Notes section, 

specifies the attribute used for assigning the IC to a given ECL. 
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3.5 IC AND EAL MODE APPLICABILITY 
 

The NEI 99-01 emergency classification scheme was developed recognizing that the 
applicability of ICs and EALs will vary with plant mode. For example, some symptom- 
based ICs and EALs can be assessed only during the power operations, startup, or hot 
standby/shutdown modes of operation when all fission product barriers are in place, and 
plant instrumentation and safety systems are fully operational. In the cold shutdown and 
refueling modes, different symptom-based ICs and EALs will come into play to reflect 
the opening of systems for routine maintenance, the unavailability of some safety system 
components and the use of alternate instrumentation. 

 
The following table shows which Recognition Categories are applicable in each plant 
mode. The ICs and EALs for a given Recognition Category are applicable in the 
indicated modes. 

 
MODE APPLICABILITY MATRIX 

 

 Category 
Mode AR C E F H S 

Power Operations X  X X X X 
Startup X  X X X X 

Hot Standby X  X X X X 
Hot Shutdown X  X X X X 
Cold Shutdown X X X  X  

Refueling X X X  X  

Defueled X X X  X  

Permanently Defueled   X    
 
 

Typical BWR BFN Operating Modes 
 

Power Operations (1): Mode Switch in Run 

Startup (2): Mode Switch in Startup/Hot Standby or Refuel 
(with all vessel head bolts fully tensioned) 

Hot Shutdown (3): Mode Switch in Shutdown, Average Reactor 
Coolant Temperature >212 °F 

Cold Shutdown (4): Mode Switch in Shutdown, Average Reactor 
Coolant Temperature ≤ 212 °F 

Refueling (5): Mode Switch in Shutdown or Refuel, and one or 
more vessel head bolts less than fully tensioned. 

Defueled (None): All fuel removed from the reactor vessel (i.e., full 
core offload during refueling or extended outage). 

 
 

Typical PWR Operating Modes 
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  Power Operations (1): Reactor Power > 5%, Keff ≥ 0.99 

  Startup (2): Reactor Power ≤ 5%, Keff ≥ 0.99 

  Hot Standby (3): RCS ≥ 350 °F, Keff < 0.99 

  Hot Shutdown (4):     200 °F < RCS < 350 °F, Keff < 0.99 

  Cold Shutdown (5):    RCS < 200 °F, Keff < 0.99 

Refueling (6): One or more vessel head closure bolts less than 
fully tensioned 

  Developers will need to incorporate the mode criteria from unit-specific Technical 
Specifications into their emergency classification scheme. In addition, the scheme must 
also include the following mode designation specific to NEI 99-01: 

 

Defueled (None): All fuel removed from the reactor vessel (i.e., full 
core offload during refueling or extended outage). 
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4 SITE-SPECIFIC SCHEME DEVELOPMENT GUIDANCE 

This section provides detailed guidance for developing a site-specific emergency classification 
scheme. Conceptually, the approach discussed here mirrors the approach used to prepare 
emergency operating procedures – generic material prepared by reactor vendor owners groups is 
converted by each nuclear power plant into site-specific emergency operating procedures. 
Likewise, the emergency classification scheme developer will use the generic guidance in NEI 
99-01 to prepare a site-specific emergency classification scheme and the associated basis 
document. 

 
It is important that the NEI 99-01 emergency classification scheme be implemented as an 
integrated package. Selected use of portions of this guidance is strongly discouraged as it will 
lead to an inconsistent or incomplete emergency classification scheme that will likely not receive 
the necessary regulatory approval. 

 
4.1 GENERAL IMPLEMENTATION GUIDANCE 

 
The guidance in NEI 99-01 is not intended to be applied to plants “as-is”; however, 
developers should attempt to keep their site-specific schemes as close to the generic 
guidance as possible. The goal is to meet the intent of the generic Initiating Conditions 
(ICs) and Emergency Action Levels (EALs) within the context of site-specific 
characteristics – locale, plant design, operating features, terminology, etc. Meeting this 
goal will result in a shorter and less cumbersome NRC review and approval process, 
closer alignment with the schemes of other nuclear power plant sites and better 
positioning to adopt future industry-wide scheme enhancements. 

 
When properly developed, the ICs and EALs should be unambiguous and readily 
assessable. 

 
As discussed in Section 3, the generic guidance includes ICs and example EALs. It is the 
intent of this guidance that both be included in site-specific documents as each serves a 
specific purpose. The IC is the fundamental event or condition requiring a declaration. 
The EAL(s) is the pre-determined threshold that defines when the IC is met. If some 
feature of the plant location or design is not compatible with a generic IC or EAL, efforts 
should be made to identify an alternate IC or EAL. 

 
If an IC or EAL includes an explicit reference to a mode dependent technical 
specification limit that is not applicable to the plant, then that IC and/or EAL need not be 
included in the site-specific scheme. In these cases, developers must provide adequate 
documentation to justify why the IC and/or EAL were not incorporated (i.e., sufficient 
detail to allow a third party to understand the decision not to incorporate the generic 
guidance). 

 
Useful acronyms and abbreviations associated with the NEI 99-01 emergency 
classification scheme are presented in Appendix A, Acronyms and Abbreviations. Site- 
specific entries may be added if necessary. 

 
Many words or terms used in the NEI 99-01 emergency classification scheme have 
scheme-specific definitions. These words and terms are identified by being set in all 
capital letters (i.e., ALL CAPS). The definitions are presented in Appendix B, 
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Definitions. 
 

Below are examples of acceptable modifications to the generic guidance. These may be 
incorporated depending upon site developer and user preferences. 

 
 The ICs within a Recognition Category may be placed in reverse order for 

presentation purposes (e.g., start with a General Emergency at the left/top of a user 
aid, followed by Site Area Emergency, Alert and NOUE). 

 The Initiating Condition numbering may be changed. 
 The first letter of a Recognition Category designation may be changed, as follows, 

provided the change is carried through for all of the associated IC identifiers. 
 

 R may be used in lieu of A 
 M may be used in lieu of S 

 
For example, the Abnormal Radiation Levels / Radiological Effluent category designator 
“A” (for Abnormal) may be changed to “R” (for Radiation). This means that the 
associated ICs would be changed to RU1, RU2, RA1, etc. 

 
 The ICs and EALs from Recognition Categories S and C may be incorporated into a 

common presentation method (e.g., one table) provided that all related notes and 
mode applicability requirements are maintained. 

 The ICs and EALs for Emergency DirectorSED judgment and security-related events 
may be placed under separate Recognition Categories. 

 The terms EAL and threshold may be used interchangeably. 
 

The material in the Developer Notes section is included to assist developers with crafting 
correct IC and EAL statements. This material is not required to be in the final emergency 
classification scheme basis document. 

 
4.2 CRITICAL CHARACTERISTICS 

 
As discussed above, developers are encouraged to keep their site-specific schemes as 
close to the generic guidance as possible. When crafting the scheme, developers should 
satisfy themselves that certain critical characteristics have been met. These critical 
characteristics are listed below. 

 
 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 

are consistent with industry guidance; while the actual wording may be different, the 
classification intent is maintained. With respect to Recognition Category F, a site- 
specific scheme must include some type of user-aid to facilitate timely and accurate 
classification of fission product barrier losses and/or potential losses. The user-aid 
logic must be consistent with the classification logic presented in Section 9. 

 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 
are technically complete and accurate (i.e., they contain the information necessary to 
make a correct classification). 

 EAL statements use objective criteria and observable values. 
 ICs, EALs, Operating Mode Applicability and Note statements and formatting 

consider human factors and are user-friendly. 
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 The scheme facilitates upgrading and downgrading of the emergency classification 
where necessary. 

 The scheme facilitates classification of multiple concurrent events or conditions. 
 
4.3 INSTRUMENTATION USED FOR EALS 

 
Instrumentation referenced in EAL statements should include that described in the 
emergency plan section which addresses 10 CFR 50.47(b)(8) and (9) and/or Chapter 7 of 
the FSAR. Instrumentation used for EALs need not be safety-related, addressed by a 
Technical Specification or ODCM/RETS control requirement, nor powered from an 
emergency power source; however, EAL developers should strive to incorporate 
instrumentation that is reliable and routinely maintained in accordance with site programs 
and procedures. Alarms referenced in EAL statements should be those that are the most 
operationally significant for the described event or condition. 

 
Scheme developers should ensure that specified values used as EAL setpoints are within 
the calibrated range of the referenced instrumentation, and consider any automatic 
instrumentation functions that may impact accurate EAL assessment. In addition, EAL 
setpoint values should not use terms such as “off-scale low” or “off-scale high” since that 
type of reading may not be readily differentiated from an instrument failure. Findings and 
violations related to EAL instrumentation issues may be located on the NRC website. 

 
4.4 PRESENTATION OF SCHEME INFORMATION TO USERS 

 
The US Nuclear Regulatory Commission (NRC) expects licensees to establish and 
maintain the capability to assess, classify and declare an emergency condition promptly 
within 15 minutes after the availability of indications to plant operators that an emergency 
action level has been, or may be, exceeded. When writing an emergency classification 
procedure and creating related user aids, the developer must determine the presentation 
method(s) that best supports the end users by facilitating accurate and timely     
emergency classification. To this end, developers should consider the following points. 

 
 The first users of an emergency classification procedure are the operators in the 

Control Room. During the allowable classification time period, they may have 
responsibility to perform other critical tasks, and will likely have minimal assistance 
in making a classification assessment. 

 As an emergency situation evolves, members of the Control Room staff are likely to 
be the first personnel to notice a change in plant conditions. They can assess the 
changed conditions and, when warranted, recommend a different emergency 
classification level to the Technical Support Center (TSC) and/or Emergency 
Operations Facility (EOF). 

 Emergency DirectorsSEDs in the TSC and/or EOF will have more opportunity to 
focus on making an emergency classification, and will probably have advisors from 
Operations available to help them. 

Emergency classification scheme information for end users should be presented in a 
manner with which licensed operators are most comfortable. Developers will need to 
work closely with representatives from the Operations and Operations Training 
Departments to develop readily usable and easily understood classification tools (e.g., a 
procedure and related user aids). If necessary, an alternate method for presenting 
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emergency classification scheme information may be developed for use by Emergency 
DirectorsSEDs and/or Offsite Response Organization personnel. 

 

A wallboard is an acceptable presentation method provided that it contains all the 
information necessary to make a correct emergency classification. This information 
includes the ICs, Operating Mode Applicability criteria, EALs and Notes. Notes may be 
kept with each applicable EAL or moved to a common area and referenced; a reference to 
a Note is acceptable as long as the information is adequately captured on the wallboard 
and pointed to by each applicable EAL3. Basis information need not be included on a 
wallboard but it should be readily available to emergency classification decision-makers. 

 
In some cases, it may be advantageous to develop two wallboards - one for use during 
power operations, startup and hot conditions, and another for cold shutdown and 
refueling conditions. 

 
Alternative presentation methods for the Recognition Category F ICs and fission product 
barrier thresholds are acceptable and include flow charts, block diagrams, and checklist- 
type tables. Developers must ensure that the site-specific method addresses all possible 
threshold combinations and classification outcomes shown in the BWR or PWR EAL 
fission product barrier tables. The NRC staff considers the presentation method of the 
Recognition Category F information to be an important user aid and may request a 
change to a particular proposed method if, among other reasons, the change is necessary 
to promote consistency across the industry. 

 
4.5 INTEGRATION OF ICS/EALS WITH PLANT PROCEDURES 

 
A rigorous integration of IC and EAL references into plant operating procedures is not 
recommended. This approach would greatly increase the administrative controls and 
workload for maintaining procedures. On the other hand, performance challenges may 
occur if recognition of meeting an IC or EAL is based solely on the memory of a licensed 
operator or an Emergency DirectorSED, especially during periods of high stress. 

 

Developers should consider placing appropriate visual cues (e.g., a step, note, caution, 
etc.) in plant procedures alerting the reader/user to consult the site emergency 
classification procedure. Visual cues could be placed in emergency operating procedures, 
abnormal operating procedures, alarm response procedures, and normal operating 
procedures that apply to cold shutdown and refueling modes. As an example, a step,  
note or caution could be placed at the beginning of an RCS leak abnormal operating 
procedure that reminds the reader that an emergency classification assessment should be 
performed. 

 
4.6 BASIS DOCUMENT 

 
A basis document is an integral part of an emergency classification scheme. The material 
in this document supports proper emergency classification decision-making by providing 

 
 

 

3 Where appropriate, the Notes shown in the generic guidance typically include the event/condition ECL and the 
duration time specified in the EAL. If developers prefer to have several ICs reference a common NOTE on a 
wallboard display, it is acceptable to remove the ECL and time criterion and use a generic statement. For example, a 
common NOTE could read “The Emergency Director should declare the emergency promptly upon determining that 
the applicable EAL time has been exceeded, or will likely be exceeded.” 
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informing background and development information in a readily accessible format. It 
can be referred to in training situations and when making an actual emergency 
classification, if necessary. The document is also useful for establishing configuration 
management controls for EP-related equipment and explaining an emergency 
classification to offsite authorities. The content of the basis document should include, at 
a minimum, the following: 

 
 A site-specific Mode Applicability Matrix and description of operating modes, 

similar to that presented in section 3.5. 
 A discussion of the emergency classification and declaration process reflecting the 

material presented in Section 5. This material may be edited as needed to align with 
site-specific emergency plan and implementing procedure requirements. 

 Each Initiating Condition along with the associated EALs or fission product barrier 
thresholds, Operating Mode Applicability, Notes and Basis information. 

 A listing of acronyms and defined terms, similar to that presented in Appendices A 
and B, respectively. This material may be edited as needed to align with site-specific 
characteristics. 

 Any site-specific background or technical appendices that the developers believe 
would be useful in explaining or using elements of the emergency classification 
scheme. 

 
A Basis section should not contain information that could modify the meaning or intent 
of the associated IC or EAL. Such information should be incorporated within the IC or 
EAL statements, or as an EAL Note. Information in the Basis should only clarify and 
inform decision-making for an emergency classification. 

 
Basis information should be readily available to be referenced, if necessary, by the  
Emergency DirectorSED. For example, a copy of the basis document could be 
maintained in the appropriate emergency response facilities. 

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

 
4.7 EAL/THRESHOLD REFERENCES TO AOI AND EOPEOI SETPOINTS/CRITERIA 

 

As reflected in the generic guidance, the criteria/values used in several EALs and fission 
product barrier thresholds may be drawn from a plant’s AOIs and EOPEOIs. This 
approach is intended to maintain good alignment between operational diagnoses and 
emergency classification assessments. Developers should verify that appropriate 
administrative controls are in place to ensure that a subsequent change to an AOI or  
EOPEOI is screened to determine if an evaluation pursuant to 10 CFR 50.54(q) is 
required. 

 
4.8 DEVELOPER AND USER FEEDBACK 

 
Questions or comments concerning the material in this document may be directed to the 
NEI Emergency Preparedness staff, NEI EAL task force members or submitted to the 
Emergency Preparedness Frequently Asked Questions process. 
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5 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

5.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Emergency DirectorSED must consider all 
information having a bearing on the proper assessment of an Initiating Condition (IC). 
This includes the Emergency Action Level (EAL) plus the associated Operating Mode 
Applicability, Notes and the informing Basis information. In the Recognition Category F 
matrices, EALs are referred to as Fission Product Barrier Thresholds; the thresholds serve 
the same function as an EAL. are based on loss or potential loss of Fission Product 
Barrier Thresholds. 
 
3.1.1 Classification Timeline 

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

 
All emergency classification assessments should be based upon valid indications, 
reports or conditions. A valid indication, report, or condition, is one that has been 
verified through appropriate means such that there is no doubt regarding the indicator’s 
operability, the condition’s existence, or the report’s accuracy. For example, validation 
could be accomplished through an instrument channel check, response on related or 
redundant indicators, or direct observation by plant personnel. The validation of 
indications should be completed in a manner that supports timely emergency 
declaration. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator’s 
operability, the condition’s existence, or the report’s accuracy is removed.  Implicit in 
this definition is the need for timely assessment. 
 
3.1.3 Imminent Conditions 

 
For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, 
etc.), the Emergency DirectorSED should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, 
or will likely exceed, the applicable time. If an ongoing radiological release is detected 
and the release start time is unknown, it should be assumed that the release duration 
specified in the IC/EAL has been exceeded, absent data to the contrary. 
 
3.1.4 Planned vs. Unplanned Events 
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A planned work activity that results in an expected event or condition which meets or 
exceeds an EAL does not warrant an emergency declaration provided that 1) the activity 
proceeds as planned and 2) the plant remains within the limits imposed by the operating 
license. Such activities include planned work to test, manipulate, repair, maintain or 
modify a system or component. In these cases, the controls associated with the planning, 
preparation and execution of the work will ensure that compliance is maintained with all 
aspects of the operating license provided that the activity proceeds and concludes as 
expected. Events or conditions of this type may be subject to the reporting requirements 
of 10 § CFR 50.72. 
 
3.1.5 Classification Based on Analysis 

 
The assessment of some EALs is based on the results of analyses that are necessary to 
ascertain whether a specific EAL threshold has been exceeded (e.g.for example, dose 
assessments, chemistry sampling, RCS leak rate calculation, etc.);. For these EALs, the 
EAL wording 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 threshold to be exceeded (i.e., this is the time that the EAL 
information is first available). The NRC expects licensees to establish the capability to 
initiate and complete EAL-related analyses within a reasonable period of time (e.g.for 
example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 

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

 
5.2 CLASSIFICATION METHODOLOGY 

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

 
When assessing an EAL that specifies a time duration for the off-normal condition, the 
“clock” for the EAL time duration runs concurrently with the emergency classification 
process “clock.” For a full discussion of this timing requirement, refer to NSIR/DPR- 
ISG-01. 
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5.3 CLASSIFICATION OF MULTIPLE EVENTS AND CONDITIONS 
 

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

 
 If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at 

two different units, a Site Area Emergency should be declared. 
 

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

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

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

 
5.4 CONSIDERATION OF MODE CHANGES DURING CLASSIFICATION 

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

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

 
5.5 CLASSIFICATION OF IMMINENT CONDITIONS 

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

 
5.6 EMERGENCY CLASSIFICATION LEVEL UPGRADING AND DOWNGRADINGTERMINATION 

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

 

The following approach to downgrading or terminating an ECL is recommended. 
 

ECL Action When Condition No Longer Exists 
Unusual Event Terminate the emergency in accordance with plant 

procedures. 
Alert Downgrade or terminate the emergency in 

accordance with plant procedures. 
Site Area Emergency with no  
long-term plant damage 

Downgrade or terminate the emergency in 
accordance with plant procedures. 

Site Area Emergency with 
long-term plant damage 

Terminate the emergency and enter recovery in 
accordance with plant procedures. 

General Emergency Terminate the emergency and enter recovery in 
accordance with plant procedures. 

Once a classification level is declared, no downgrade to a lower classification will be 
allowed.  An ECL may be terminated when the event or condition that meets the highest 
IC and EAL no longer exists, and other site-specific termination requirements are met. 
 
As noted above, guidance concerning classification of rapidly escalating events or 
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conditions is provided in RIS 2007-02. 



27  

5.7 CLASSIFICATION OF SHORT-LIVED EVENTS 
 

As discussed in Section 3.2, eEvent-based ICs and EALs define a variety of specific 
occurrences that have potential or actual safety significance. By their nature, some of 
these events may be short-lived and, thus, over before the emergency classification 
assessment can be completed. If an event occurs that meets or exceeds an EAL, the 
associated ECL must be declared regardless of its continued presence at the time of 
declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically scram/trip the reactor followed by a successful manual 
scram/trip or an earthquake. 

 
5.8 CLASSIFICATION OF TRANSIENT CONDITIONS 

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

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

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

 
An ATWS occurs and the auxiliary feedwater systemhigh pressure ECCS systems 
fails to automatically start. Steam generatorRCS levels rapidly decreases and the 
plant enters an inadequate RCS heat removal core cooling condition (a potential 
loss of both the fuel clad and RCS barriers). If an operator manually starts thea 
auxiliary feedwater systemhigh pressure ECCS system in accordance with an  
EOPEOI step and clears the inadequate RCS heat removal core cooling condition 
prior to an emergency declaration, then the classification should be based on the 
ATWS only. 

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

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

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

 
5.10 RETRACTION OF AN EMERGENCY DECLARATION 

 
Guidance on the retraction of an emergency declaration reported to the NRC is discussed 
in NUREG-1022. 
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6 ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICS/EALS 

Table A-1: Recognition Category “A” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

RG1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 1,000 
mrem TEDE or 5,000 
mrem thyroid CDE. 
Op. Modes: All 

RS1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 100 
mrem TEDE or 500 
mrem thyroid CDE. 
Op. Modes: All 

RA1 Release of 
gaseous or liquid 
radioactivity resulting 
in offsite dose greater 
than 10 mrem TEDE 
or 50 mrem thyroid 
CDE. 
Op. Modes: All 

RU1 Release of 
gaseous or liquid 
radioactivity greater 
than 2 times the (site-  
specific effluent 
release controlling 
document)ODCM 
limits for 60 minutes 
or longer. 
Op. Modes: All 

RG2 Spent fuel pool 
level cannot be 
restored to at least 
(site-specific Level 3 
description) 641′4″ for 
60 minutes or longer. 
Op. Modes: All 

RS2 Spent fuel pool 
level at (site-specific 
Level 3 
description)641′4″. 
Op. Modes: All 

RA2 Significant 
lowering of water level 
above, or damage to, 
irradiated fuel. 
Op. Modes: All 

RU2 UNPLANNED 
loss of water level 
above irradiated fuel. 
Op. Modes: All 

  RA3 Radiation 
levels that impede 
access to equipment 
necessary for normal 
plant operations, 
cooldown or 
shutdown. 
Op. Modes: All 
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ECL: General Emergency 
RG1 

 

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

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Notes: 
 The Emergency DirectorSED should declare the General Emergency promptly upon 

determining that the applicable time has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes. 
 If the effluent flow past an effluent monitor is known to have stopped due to actions to 

isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

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

 
(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 1010 µCi/sec ANY of the 

following radiation monitors greater than the reading shown for 15 minutes or longer: 
 

(site-specific monitor list and threshold values) 
 

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

 

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

 

 Closed window dose rates greater than 1,000 mR/hr expected to continue for 60 
minutes or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for 
one hour of inhalation. 

 

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

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

 
Developer Notes: 

 

  The effluent ICs/EALs are included to provide a basis for classifying events that cannot 
be readily classified on the basis of plant conditions alone. The inclusion of both types of 
ICs/EALs more fully addresses the spectrum of possible events and accidents. 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs  
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number  
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed  
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

Selection of the appropriate installed gaseous effluent monitors. 
The effluent monitor readings should correspond to a dose of 1,000 mrem TEDE or 5,000 

mrem thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation 
methodology employed) for one hour of exposure. 

Monitor readings will be calculated using a set of assumed meteorological data or atmospheric 
dispersion factors; the data or factors selected for use should be the same as those employed 
to calculate the monitor readings for ICs RA1 and RS1. Acceptable sources of this 
information include, but are not limited to, the RETS/ODCM and values used in the site’s  
emergency dose assessment methodology. 

The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RS1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 
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The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to 
distinguish between on-site and offsite doses. The selected distance(s) and/or locations should 
reflect the content of the emergency plan, and procedural methodology used to determine offsite  
doses and Protective Action Recommendations. The variation in selected dose receptor points 
means there may be some differences in the distance from the release point to the calculated dose  
point from site to site. 

 

Developers should research radiation monitor design documents or other information sources to 
ensure that 1) the EAL value being considered is within the usable response and display range of  
the instrument, and 2) there are no automatic features that may render the monitor reading  
invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

It is recognized that the condition described by this IC may result in a radiological effluent value 
beyond the operating or display range of the installed effluent monitor. In those cases, EAL 
values should be determined with a margin sufficient to ensure that an accurate monitor reading 
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest 
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor 
reading is greater than approximately 110% of the highest accurate monitor reading, then 
developers may choose not to include the monitor as an indication and identify an alternate EAL 
threshold. 

 

Although the IC references TEDE, field survey results are generally available only as a “whole 
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey 
reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

ECL Assignment Attributes: 3.1.4.C 
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RG2 
[See Developer Notes] 

 
 

ECL: General Emergency 
 
Initiating Condition: Spent fuel pool level cannot be restored to at least 641′4″ (site-specific 
Level 3 description) for 60 minutes or longer. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
Note:  The Emergency Director should declare the General Emergency promptly upon 

determining that 60 minutes has been exceeded, or will likely be exceeded. 
 

(1)  Spent fuel pool level cannot be restored to at least (site-specific Level 3 value) 641′4″ for 
60 minutes or longer. 

 
Basis: 

 
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. 

 
Developer Notes: 

 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this IC and EAL be implemented when the enhanced spent fuel pool level instrumentation is 
available for use. The “site-specific Level 3 value” is usually that spent fuel pool level where 
fuel remains covered and actions to implement make-up water addition should no longer be 
deferred. This site-specific level is determined in accordance with NRC Order EA-12-051 and 
NEI 12-02, and applicable owner’s group guidance. 

 
Developers should modify the EAL and/or Basis section to reflect any site-specific constraints or 
limitations associated with the design or operation of instrumentation used to determine the Level 
3 value. 

 
ECL Assignment Attributes:  3.1.4.C 
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ECL: Site Area Emergency 
RS1 

 

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Notes: 
 The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that the applicable time has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes. 
 If the effluent flow past an effluent monitor is known to have stopped due to actions to 

isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

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

 
(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.91 X 109 µCi/sec ANY of 

the following radiation monitors greater than the reading shown for 15 minutes or 
longer.(site-specific monitor list and threshold values) 

 

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

 

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

 

 Closed window dose rates greater than 100 mR/hr expected to continue for 60 
minutes or longer. 

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

 

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

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 
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The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

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

 
Escalation of the emergency classification level would be via IC RG1. 

 
Developer Notes: 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs  
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number  
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed  
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

< Selection of the appropriate installed gaseous effluent monitors. 
< The effluent monitor readings should correspond to a dose of 100 mrem TEDE or 500 mrem 

thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation  
methodology employed) for one hour of exposure. 

< Monitor readings will be calculated using a set of assumed meteorological data or atmospheric 
dispersion factors; the data or factors selected for use should be the same as those employed 
to calculate the monitor readings for ICs RA1 and RG1. Acceptable sources of this 
information include, but are not limited to, the RETS/ODCM and values used in the site’s  
emergency dose assessment methodology. 

< The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RG1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

< Depending upon the methodology used to calculate the EAL values, there may be overlap of  
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 
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  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used  
to determine offsite doses and Protective Action Recommendations. The variation in selected  
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

ECL Assignment Attributes: 3.1.3.C 
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RS2 
[See Developer Notes] 

 
 

ECL: Site Area Emergency 
 
Initiating Condition: Spent fuel pool level at 641′4″(site-specific Level 3 description). 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) Lowering of spent fuel pool level to 641′4″(site-specific Level 3 value) . 

 
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 RG1 or RG2. 

 
Developer Notes: 

 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this IC and EAL be implemented when the enhanced spent fuel pool level instrumentation is 
available for use. The “site-specific Level 3 value” is usually that spent fuel pool level where 
fuel remains covered and actions to implement make-up water addition should no longer be 
deferred. This site-specific level is determined in accordance with NRC Order EA-12-051 and 
NEI 12-02, and applicable owner’s group guidance. 

 
Developers should modify the EAL and/or Basis section to reflect any site-specific constraints or 
limitations associated with the design or operation of instrumentation used to determine the Level 
3 value. 

 
ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 
RA1 

 

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

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3 or 4) 

 
Notes: 
 The Emergency DirectorSED should declare the Alert promptly upon determining that the 

applicable time has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes. 
 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) Reading on Stack Noble Gas (WRGERMS) greater than 5.91 X 108 µCi/sec ANY of 

the following radiation monitors greater than the reading shown for 15 minutes or 
longer.(site-specific monitor list and threshold values) 

 

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

 

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

 

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

 

 
 
 
 
 

 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 
or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one 
hour of inhalation. 
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Basis: 
This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It 
includes both monitored and un-monitored releases. Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled 
release). 
 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

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

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

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

 
Developer Notes: 

 

  While this IC may not be met absent challenges to one or more fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the  same 
ECL based on plant status or the fission product matrix alone. For many of the DBAs  analyzed in 
the Updated Final Safety Analysis Report, the discriminator will not be the number  of fission 
product barriers challenged, but rather the amount of radioactivity released to the environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed  
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

 Selection of the appropriate installed gaseous and liquid effluent monitors. 
 The effluent monitor readings should correspond to a dose of 10 mrem TEDE or 50 mrem 

thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation  
methodology employed) for one hour of exposure. 

 Monitor readings will be calculated using a set of assumed meteorological data or atmospheric 
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dispersion factors; the data or factors selected for use should be the same as those employed 
to calculate the monitor readings for ICs RS1 and RG1. Acceptable sources of this 
information include, but are not limited to, the RETS/ODCM and values used in the site’s  
emergency dose assessment methodology. 

 The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RS1 and RG1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

 Depending upon the methodology used to calculate the EAL values, there may be overlap of  
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 
 

  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used  
to determine offsite doses and Protective Action Recommendations. The variation in selected  
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

ECL Assignment Attributes: 3.1.2.C 
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RA2 
ECL: Alert 

 

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel. 
 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

 
(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

 
(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated 

by an alarm on ANY of the following radiation monitors: 
 

1,2,3-RM-90-1A Fuel Pool Floor 
1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1,2,3-RM-90-142A Reactor Zone Exhaust 
1,2,3-RM-90-140A Refueling Zone Exhaust 
  (site-specific listing of radiation monitors, and the associated readings, setpoints 
and/or alarms) 

 

(3) Lowering of spent fuel pool level to 650′ 4″(site-specific Level 2 value) . [See Developer 
Notes] 

 

Basis: 
 
This IC addresses events that have caused IMMINENT or actual damage to an irradiated fuel 
assembly, or a significant lowering of water level within the spent fuel pool (see Developer 
Notes). These events present radiological safety challenges to plant personnel and are precursors 
to a release of radioactivity to the environment. As such, they represent an actual or potential 
substantial degradation of the level of safety of the plant. 

 
This IC applies to irradiated fuel that is licensed for dry storage up to the point that the 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. 

 

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

EAL #1 

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 
(for examplee.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 (for 
examplee.g., a boil-off curve). Classification of an event using this EAL should be based on the 
totality of available indications, reports and observations. 

 
While an area radiation monitor could detect an increase in a dose rate due to a lowering of water 
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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 

 

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

 
EAL #3 

 

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

 
Escalation of the emergency classification level would be via ICs RS1 or RS2 (see RS2 
Developer Notes). 

 

Developer Notes: 
 

  For EAL #1 
 

  Depending upon the availability and range of instrumentation, this EAL may include 
specific readings indicative of fuel uncovery; consider water and radiation level readings. 
Specify the mode applicability of a particular indication if it is not available in all modes. 

 

  For EAL #2 
 

  The “site-specific listing of radiation monitors, and the associated readings, setpoints  
and/or alarms” should contain those radiation monitors that could be used to identify damage to 
an irradiated fuel assembly (e.g., confirmatory of a release of fission product gases from 
irradiated fuel). 

 

  For EALs #1 and #2 
 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 
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  It is recognized that the condition described by this IC may result in a radiation value 
beyond the operating or display range of the installed radiation monitor. In those cases, EAL 
values should be determined with a margin sufficient to ensure that an accurate monitor reading 
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest 
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor 
reading is greater than approximately 110% of the highest accurate monitor reading, then 
developers may choose not to include the monitor as an indication and identify an alternate EAL 
threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of  
corroboration between monitor readings into the classification assessment. 

 

  Development of the EALs should also consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability  
of a particular monitor if it is not available in all modes. 

 

  For EAL #3 
 

In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this EAL be implemented when the enhanced spent fuel pool level instrumentation is available  
for use. The “site-specific Level 2 value” is usually the spent fuel pool level that is adequate to 
provide substantial radiation shielding for a person standing on the spent fuel pool operating 
deck. This site-specific level is determined in accordance with NRC Order EA-12-051 and NEI 
12-02, and applicable owner’s group guidance. 

 

  Developers should modify the EAL and/or Basis section to reflect any site-specific 
constraints or limitations associated with the design or operation of instrumentation used to 
determine the Level 2 value. 

 

  ECL Assignment Attributes:  3.1.2.B and 3.1.2.C 
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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 of the elevated 
radiation levels. The emergency classification is not contingent upon whether entry is actually 
necessary at the time of the increased radiation levels. Access should be considered as impeded 
if extraordinary measures are necessary to facilitate entry of personnel into the affected 
room/area (e.g., installing temporary shielding, requiring use of non-routine protective 
equipment, requesting an extension in dose limits beyond normal administrative limits). 

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

 
 The plant is in an operating mode different than the mode specified for the affected room/area 

(i.e., entry is not required during the operating mode in effect at the time of the elevated 
radiation levels). For example, the plant is in Mode 1 when the radiation increase occurs,   
and the procedures used for normal operation, cooldown and shutdown do not require entry 
into the affected room until Mode 4. 

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

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

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

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

 
Developer Notes: 

 

  EAL #1 
 

  The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with 
adjustment for expected occupancy times. 

 

  The “other site-specific areas/rooms” should include any areas or rooms requiring  
continuous occupancy to maintain normal plant operation, or to perform a normal cooldown and  
shutdown. 

 

  EAL #2 
 

The “site-specific list of plant rooms or areas with entry-related mode applicability identified” 
should specify those rooms or areas that contain equipment which require a manual/local action  
as specified in operating procedures used for normal plant operation, cooldown and shutdown. 
Do not include rooms or areas in which actions of a contingent or emergency nature would be 
performed. (e.g., an action to address an off-normal or emergency condition such as emergency 
repairs, corrective measures or emergency operations). In addition, the list should specify the 
plant mode(s) during which entry would be required for each room or area. 

 

The list should not include rooms or areas for which entry is required solely to perform actions  
of an administrative or record keeping nature (e.g., normal rounds or routine inspections). 

 

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

 

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

 

  ECL Assignment Attributes: 3.1.2.C 
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ECL: Notification of Unusual Event 
RU1 

 

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the 
ODCM(site-specific effluent release controlling document) limits for 60 minutes or longer. 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: (1 or 2 or 3) 

 
Notes: 
 The Emergency DirectorSED should declare the Unusual Event promptly upon determining 

that 60 minutes has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 60 minutes. 
 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 Stack Noble Gas (WRGERMS) greater than 2.88 X 107 µCi/secANY effluent 

radiation monitor greater than 2 times the (site-specific effluent release controlling 
document) limits for 60 minutes or longer: 

 

(site-specific monitor list and threshold values corresponding to 2 times the controlling 
document limits) 

 

(2) 0-SI-4.8.B.1.a.1 (Airborne Effluent Release Rate) results greater than Release Fraction of 
2.0Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint 
established by a current radioactivity discharge permit for 60 minutes or longer. 

 

(3) Sample analysis for a gaseous or liquid release indicates a concentration or release rate 
greater than 20 times the Effluent Concentration Limit2 times the (site-specific effluent 
release controlling document) limits for 60 minutes or longer. 

 

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

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

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 
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Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

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

 
EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

 
EAL #2 - 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). 

 
EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by 
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of  
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.). For 
liquid releases, the ODCM limit is equal to 10 times the Effluent Concentration Limits (ECL) 
listed in 10 CFR Part 20 Appendix B, Table 2, Column 2. 

 
Escalation of the emergency classification level would be via IC RA1. 

 
Developer Notes: 

 

  The “site-specific effluent release controlling document” is the Radiological Effluent 
Technical Specifications (RETS) or, for plants that have implemented Generic Letter 89-014, the 
Offsite Dose Calculation Manual (ODCM). These documents implement regulations related to 
effluent controls (e.g., 10 CFR Part 20 and 10 CFR Part 50, Appendix I). As appropriate, the 
RETS or ODCM methodology should be used for establishing the monitor thresholds for this IC. 

 

  Listed monitors should include the effluent monitors described in the RETS or ODCM. 
 

  Developers may also consider including installed monitors associated with other 
potential effluent pathways that are not described in the RETS or ODCM56. If included, EAL 
values for these monitors should be determined using the most applicable dose/release limits 
presented in the RETS or ODCM. It is recognized that a calculated EAL value may be below 
what the monitor can read; in that case, the monitor does not need to be included in the list. 
Also, some monitors may not be governed by Technical Specifications or other license-related 
related requirements; therefore, it is important that the associated EAL and basis section clearly 
identify any limitations on the use or availability of these monitors. 

 
 
 
 

 

4 Implementation of Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative 
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS to the Offsite 
Dose Calculation Manual or to the Process Control Program 
5 This includes consideration of the effluent monitors described in the site emergency plan section(s) which address 
the requirements of 10 CFR 50.47(b)(8) and (9). 
6 Developers should keep in mind the requirements of 10 CFR 50.54(q) and the guidance provided by INPO related 
to emergency response equipment when considering the addition of other effluent monitors. 
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  Some sites may find it advantageous to address gaseous and liquid releases with separate  
EALs. 

 

Radiation monitor readings should reflect values that correspond to a radiological release 
exceeding 2 times a release control limit. The controlling document typically describes  
methodologies for determining effluent radiation monitor setpoints; these methodologies should 
be used to determine EAL values. In cases where a methodology is not adequately defined, 
developers should determine values consistent with effluent control regulations (e.g., 10 CFR  
Part 20 and 10 CFR Part 50 Appendix I) and related guidance. 

 

  For EAL #2 - Values in this EAL should be 2 times the setpoint established by the 
radioactivity discharge permit to warn of a release that is not in compliance with the specified 
limits. Indexing the value in this manner ensures consistency between the EAL and the setpoint 
established by a specific discharge permit. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes:  3.1.1.B 
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ECL: Notification of Unusual Event 
 

Initiating Condition: UNPLANNED loss of water level above irradiated fuel. 
 

Operating Mode Applicability: All 
 

Emergency Action Levels: 

RU2 

 

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by 
personnel observationANY of the following: 

  (site-specific level indications).   

  AND 

 b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 
radiation monitors. 

 

1,2,3-RM-90-1A Fuel Pool Floor 
1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1,2,3-RM-90-142A Reactor Refuel Exhaust 
1,2,3-RM-90-140A Refueling Zone Exhaust 

(site-specific list of area radiation monitors) 
 

Basis: 
 

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

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

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

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

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

  The “site-specific level indications” are those indications that may be used to monitor 
water level in the various portions of the REFUELING PATHWAY. Specify the mode 
applicability of a particular indication if it is not available in all modes. 

 
 

 

 
  The “site-specific list of area radiation monitors” should contain those area radiation 
monitors that would be expected to have increased readings following a decrease in water level 
in the site-specific REFUELING PATHWAY. In cases where a radiation monitor(s) is not 
available or would not provide a useful indication, consideration should be given to including 
alternate indications such as UNPLANNED changes in tank and/or sump levels. 

 

  Development of the EALs should consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability  
of a particular monitor if it is not available in all modes. 

 

  ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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7 COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS 

  Table C-1: Recognition Category “C” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

CG1 Loss of RPV 
inventory affecting 
fuel clad integrity with 
containment 
challenged. 
Op. Modes: Cold 
Shutdown, Refueling 

CS1 Loss of RPV 
inventory affecting 
core decay heat 
removal capability. 
Op. Modes: Cold 
Shutdown, Refueling 

CA1 Loss of RPV 
inventory. 
Op. Modes: Cold 
Shutdown, Refueling 

CU1 UNPLANNED 
loss of RPV inventory 
for 15 minutes or 
longer. 
Op. Modes: Cold 
Shutdown, Refueling 

  CA2 Loss of all 
offsite and all onsite 
AC power to 
applicable 4 KV 
Shutdown Boards to 
a unit emergency 
buses for 15 minutes 
or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 

f l d 

CU2 Loss of all but 
one AC power source 
to applicable 4 KV 
Shutdown Boards to 
a unit emergency 
buses for 15 minutes 
or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA3 Inability to 
maintain the plant in 
cold shutdown. 
Op. Modes: Cold 
Shutdown, Refueling 

CU3 UNPLANNED 
increase rise in RCS 
temperature. 
Op. Modes: Cold 
Shutdown, Refueling 

   CU4 Loss of Vital 
DC power for 15 
minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling 

   CU5 Loss of all 
onsite or offsite 
communications 
capabilities. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA6 Hazardous 
event affecting a 
SAFETY SYSTEM 
needed for the current 
operating mode. 
Op. Modes: Cold 
Shutdown, Refueling 
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* If secondary containment CLOSURE is re-established prior to exceeding the 30-minute time 
limit, then declaration of a General Emergency is not required. 

 
Basis: 

 
This IC addresses the inability to restore and maintain reactor vessel level above the top of active 
fuel with containment challenged. This condition represents actual or IMMINENT substantial 
core degradation or melting with potential for loss of containment integrity. Releases can be 
reasonably expected to exceed EPA PAG exposure levels offsite for more than the immediate site 
area. 

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

 
With secondary containment CLOSURE not established, there is a high potential for a direct and 
unmonitored release of radioactivity to the environment. If secondary 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 damage, it may not be 
possible to obtain a containment hydrogen gas concentration reading as ambient conditions 
within the containment will preclude personnel access. During periods when installed 
containment hydrogen gas monitors are out-of-service, operators may use the other listed 
indications to assess whether or not containment is challenged. 

 
In EAL 2.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 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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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. 

 
Developer Notes: 

 

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending  
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG- 
1449 and NUMARC 91-06. 

 

The type and range of RCS level instrumentation may vary during an outage as the plant moves  
through various operating modes and refueling evolutions, particularly for a PWR. As  
appropriate to the plant design, alternate means of determining RCS level are installed to assure  
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 

 

For EAL #1.a – The “site-specific level” should be approximately the top of active fuel. If the 
availability of on-scale level indication is such that this level value can be determined during 
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or 
configuration states during which the level indication is applicable. If the design and operation  
of water level instrumentation is such that this level value cannot be determined at any time 
during Cold Shutdown or Refueling modes, then do not include EAL #1 (classification will be 
accomplished in accordance with EAL #2). 

 

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or  
display range of the installed radiation monitor. In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For  
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of  
corroboration between monitor readings into the classification assessment. 

 

For BWRs that do not have installed radiation monitors capable of indicating core uncovery, 
alternate site-specific level indications of core uncovery should be used if available. 

 

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR 
nuclear instrumentation will operate erratically when the core is uncovered and that this should 
be used as a tool for making such determinations. Because BWR Source Range Monitor (SRM)  
nuclear instrumentation detectors are typically located below core mid-plane, this may not be a 
viable indicator of core uncovery for BWRs. 
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For EAL #2.b – third bullet - Enter any “site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of inventory of sufficient magnitude to indicate core 
uncovery. Specific level values may be included if desired. 

 

For EAL #2.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique  
or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

 

For the Containment Challenge Table: 
 

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT  
CLOSURE following a loss of RCS heat removal or inventory control functions. 

 

For “Explosive mixture”, developers may enter the minimum containment atmospheric hydrogen 
concentration necessary to support a hydrogen burn (i.e., the lower deflagration limit). A  
concurrent containment oxygen concentration may be included if the plant has this indication 
available in the Control Room. 

 

For BWRs, the use of secondary containment radiation monitors should provide indication of  
increased release that may be indicative of a challenge to secondary containment. The “site- 
specific value” should be based on the EOP maximum safe values because these values are 
easily recognizable and have a defined basis. 

 

ECL Assignment Attributes: 3.1.4.B 
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ECL: Site Area Emergency 
CS1 

 

Initiating Condition: Loss of RPV inventory affecting core decay heat removal capability. 
 

Operating Mode Applicability: Cold Shutdown, Refueling 
 

Emergency Action Levels: (1 or 2 or 3) 
 

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

 

(1) a. Secondary containment CLOSURE not established. 
 

AND 

 b. RPV level less than - 51122 inches.(site-specific level). 

(2) a. Secondary containment CLOSURE established. 

  
 

b. 

AND 
 

RPV level less than -162 inches(site-specific level). 

(3) a. RPV level cannot be monitored for 30 minutes or longer. 

  
 

b. 

AND 
 

Core uncovery is indicated by ANY EITHER of the following: 

  
 Any of the following radiation monitors in alarm on Panel 9-3: 

 
 
 
 
 
 

(Site-specific radiation monitor) reading greater than (site-specific value) 
Erratic source range monitor indication [PWR] 
 UNPLANNED riseincrease in Drywell Floor Drain Sump, Suppression Pool, 

or other connected systems (site-specific sump and/or tank) levels of sufficient 
magnitude to indicate core uncovery. 

(Other site-specific indications) 
 

Basis: 
 

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

1,2,3-RM-90-1A Fuel Pool Floor 
1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1,2,3-RM-90-142A Reactor Refuel Exhaust 
1,2,3-RM-90-140A Refueling Zone Exhaust 
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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 secondary 
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.b and 2.b reflect the fact that 
with secondary containment CLOSURE established, there is a lower probability of a fission 
product release to the environment. 

 
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 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 CG1 or RG1. 

 
Developer Notes: 

 

  Accident analyses suggest that fuel damage may occur within one hour of uncovery 
depending upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91- 
283, NUREG-1449 and NUMARC 91-06. 

 

  The type and range of RCS level instrumentation may vary during an outage as the plant 
moves through various operating modes and refueling evolutions, particularly for a PWR. As  
appropriate to the plant design, alternate means of determining RCS level are installed to assure  
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 

 

  PWR 
 

  For EAL #1.b – the “site-specific level” is 6" below the bottom ID of the RCS loop. This 
is the level at 6” below the bottom ID of the reactor vessel penetration and not the low point of  
the loop. If the availability of on-scale level indication is such that this level value can be 
determined during some shutdown modes or conditions, but not others, then specify the mode- 
dependent and/or configuration states during which the level indication is applicable. If the 
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design and operation of water level instrumentation is such that this level value cannot be 
determined at any time during Cold Shutdown or Refueling modes, then do not include EAL #1  
(classification will be accomplished in accordance with EAL #3). 

 

For EAL #2.b – The “site-specific level” should be approximately the top of active fuel. If the 
availability of on-scale level indication is such that this level value can be determined during 
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or 
configuration states during which the level indication is applicable. If the design and operation  
of water level instrumentation is such that this level value cannot be determined at any time 
during Cold Shutdown or Refueling modes, then do not include EAL #2 (classification will be 
accomplished in accordance with EAL #3). 

 

For EAL #3.b – first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or  
display range of the installed radiation monitor. In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For  
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

 

To further promote accurate classification, developers should consider if some combination of  
monitors could be specified in the EAL to build-in an appropriate level of corroboration between 
monitor readings into the classification assessment. 

 

For EAL #3.b – second bullet - Post-TMI accident studies indicated that the installed PWR 
nuclear instrumentation will operate erratically when the core is uncovered and that this should 
be used as a tool for making such determinations. 

 

For EAL #3.b – third bullet – Enter any ‘site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of RCS/reactor vessel inventory of sufficient magnitude 
to indicate core uncovery. Specific level values may be included if desired. 

 

For EAL #3.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique  
or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

 

  BWR 
 

  For EAL #1.b – “site-specific level” is the Low-Low-Low ECCS actuation setpoint / 
Level 1. The BWR Low-Low-Low ECCS actuation setpoint / Level 1 was chosen because it is a 
standard operationally significant setpoint at which some (typically low pressure ECCS)   
injection systems would automatically start and attempt to restore RPV level. This is a RPV  
water level value that is observable below the Low-Low/Level 2 value specified in IC CA1, but 
significantly above the Top of Active Fuel (TOAF) threshold specified in EAL #2. 

 

For EAL #2.b – The “site-specific level” should be for the top of active fuel. 
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For EAL #3.b – first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or  
display range of the installed radiation monitor. In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For  
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of  
corroboration between monitor readings into the classification assessment. 

 

  For BWRs that do not have installed radiation monitors capable of indicating core 
uncovery, alternate site-specific level indications of core uncovery should be used if available. 

 

For EAL #3.b – second bullet - Because BWR source range monitor (SRM) nuclear 
instrumentation detectors are typically located below core mid-plane, this may not be a viable 
indicator of core uncovery for BWRs. 

 

For EAL #3.b – third bullet – Enter any “site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of RPV inventory of sufficient magnitude to indicate core 
uncovery. Specific level values may be included if desired. 

 

For EAL #3.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique  
or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

 

ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 
 
Initiating Condition: Loss of RPV inventory. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2) 

CA1 

 

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

 
(1) Loss of RPV inventory as indicated by level less than - 45 inches.(site-specific level). 

 

(2) a. RPV level cannot be monitored for 15 minutes or longer 
 

AND 
 

b. UNPLANNED riseincrease in Drywell Floor Drain Sump, Suppression Pool, or 
other connected systems (site-specific sump and/or tank) levels due to a loss of 
RPV inventory. 

 
Basis: 

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

 
For EAL #1, a lowering of water level below - 45 inches (site-specific level) indicates that 
operator actions have not been successful in restoring and maintaining RPV water level. The 
heat-up rate of the coolant will increase as the available water inventory is reduced. A 
continuing decrease in water level will lead to core uncovery. 

 
Although related, 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). An increase in RCS temperature caused by a loss of decay heat removal 
capability is evaluated under IC CA3. 

 
For EAL #2, the inability to monitor RPV level may be caused by instrumentation and/or power 
failures, or water level dropping below the range of available instrumentation. If water level 
cannot be 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. 

 
The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 

 
If the RPV inventory level continues to lower, then escalation to Site Area Emergency would be 
via IC CS1. 
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  Developer Notes: 
 

  For EAL #1 – the “site-specific level” should be based on either: 
 

[BWR] Low-Low ECCS actuation setpoint/Level 2. This setpoint was chosen because it is a 
standard operationally significant setpoint at which some (typically high pressure ECCS) 
injection systems would automatically start and is a value significantly below the low RPV  
water level RPS actuation setpoint specified in IC CU1. 

[PWR] The minimum allowable level that supports operation of normally used decay heat 
removal systems (e.g., Residual Heat Removal or Shutdown Cooling). If multiple levels 
exist, specify each along with the appropriate mode or configuration dependency criteria. 

 

  For EAL #2 - The type and range of RCS level instrumentation may vary during an 
outage as the plant moves through various operating modes and refueling evolutions, particularly  
for a PWR. As appropriate to the plant design, alternate means of determining RCS level are 
installed to assure that the ability to monitor level within the range required by operating 
procedures will not be interrupted. The instrumentation range necessary to support  
implementation of operating procedures in the Cold Shutdown and Refueling modes may be 
different (e.g., narrower) than that required during modes higher than Cold Shutdown. 

 

Enter any “site-specific sump and/or tank” levels that could be expected to increase if there were 
a loss of inventory (i.e., the lost inventory would enter the listed sump or tank). 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
 
Initiating Condition: Loss of all offsite and all onsite AC power to applicable 4 KV 
Shutdown Boards to a unit emergency buses for 15 minutes or longer. 

CA2 

 

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite and ALL onsite AC Power to applicable 4 KV Shutdown Boards listed 

in Table E1 for any unit (site-specific emergency buses) for 15 minutes or longer. 
 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 
 
This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink. 

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site 
Area Emergency because of the increased time available to restore an emergency bus to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

Escalation of the emergency classification level would be via IC CS1 or RS1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide adequate power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis  
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided  
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that operation of this source is controlled in accordance with abnormal or emergency operating 
procedures, or beyond design basis accident response guidelines (e.g., FLEX support guidelines).  
Such power sources should generally meet the “Alternate ac source” definition provided in 10 
CFR 50.2. 
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  At multi-unit stations, the EALs may credit compensatory measures that are 
proceduralized and can be implemented within 15 minutes. Consider capabilities such as power  
source cross-ties, “swing” generators, other power sources described in abnormal or emergency 
operating procedures, etc. Plants that have a proceduralized capability to supply offsite AC 
power to an affected unit via a cross-tie to a companion unit may credit this power source in the 
EAL provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
 
Initiating Condition: Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability: Cold Shutdown, Refueling 

Emergency Action Levels: (1 or 2) 

CA3 

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

 
(1) UNPLANNED rise increase in RCS temperature to greater than 212 °F(site-specific 

Technical Specification cold shutdown temperature limit) for greater than the duration 
specified in Table C2.in the following table. 

 
Table C2- Moderator RCS Heat-up Duration Thresholds 

RCS Secondary Containment Heat-up Duration 

Not intact Not Established 0 minutes 
Established 20 minutes* 

Intact N/A 60 minutes* 
* If a heat removal system is in operation within this time frame and moderator 
temperature is being reduced, the EAL is not applicable. 

 
  

Table: RCS Heat-up Duration Thresholds 
RCS Status Containment Closure Status Heat-up Duration 

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

Not intact (or at reduced 
inventory [PWR]) 

Established 20 minutes* 
Not Established 0 minutes 

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

 
  
(2) UNPLANNED RPVRCS pressure riseincrease greater than 10 psig due to loss of decay 

heat removal capability(site-specific pressure reading). (This EAL does not apply during 
water-solid plant conditions. [PWR]) 

 

Basis: 
 
This IC addresses conditions involving a loss of decay heat removal capability or an addition of 
heat to the RCS in excess of that which can currently be removed. Either condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

 
A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a classification. 
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The RCS Moderator Heat-up Duration Thresholds table addresses an increase in RCS moderator 
temperature when CONTAINMENT CLOSURE secondary containment is established but the 
RCS is not intact, or RCS inventory is reduced (e.g., mid-loop operation in PWRs). The 20- 
minute criterion was included to allow time for operator action to address the temperature 
increase. 

 
The RCS Moderator Heat-up Duration Thresholds table also addresses an increase in RCS 
moderator temperature with the RCS intact. The status of CONTAINMENT CLOSURE 
secondary containment is not crucial in this condition since the intact RCS is providing a high 
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pressure barrier to a fission product release. The 60-minute time frame should allow sufficient 
time to address the temperature increase without a substantial degradation in plant safety. 

 
Finally, in the case where there is an increase in RCS moderator temperature, the RCS is not 
intact or is at reduced inventory [PWR], and CONTAINMENT CLOSURE secondary 
containment is not established, no heat-up duration is allowed (that isi.e., 0 minutes). This is 
because 
1) the evaporated reactor coolant may be released directly into the Containment atmosphere and 
subsequently to the environment, and 2) there is reduced reactor coolant inventory above the top 
of irradiated fuel. 

 
EAL #2 provides a pressure-based indication of RCS heat-up. 

 
Escalation of the emergency classification level would be via IC CS1 or RS1. 

 
Developer Notes: 

 

For EAL #1 – Enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated. The RCS should be considered intact or not intact in accordance with site- 
specific criteria. 

 

For EAL #2 - The “site-specific pressure reading” should be the lowest change in pressure that 
can be accurately determined using installed instrumentation, but not less than 10 psig. 

 

For PWRs, this IC and its associated EALs address the concerns raised by Generic Letter 88-17,  
Loss of Decay Heat Removal. A number of phenomena such as pressurization, vortexing, steam 
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay 
heat removal system design, and level instrumentation problems can lead to conditions where 
decay heat removal is lost and core uncovery can occur. NRC analyses show that there are 
sequences that can cause core uncovery in 15 to 20 minutes, and severe core damage within an  
hour after decay heat removal is lost. The allowed time frames are consistent with the guidance 
provided by Generic Letter 88-17 and believed to be conservative given that a low pressure  
Containment barrier to fission product release is established. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
CA6 

 

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: 

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

 

 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 Wheeler Lake level exceeds or is predicted to exceed elevation 565 feet. 

(site-specific hazards) 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 

AND 
 

b. EITHER of the following: 
 

 
 
 
 
Basis: 

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

OR 
 The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 

component or structure needed for the current operating mode. 
 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode. This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available. The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 

 
EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components. Operators will make this determination based on the totality of available event and 
damage report information. This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
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No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure 
of a piece of safety system equipment causes damage to the other train of the affected safety 
system or another safety system, then an emergency declaration is required in accordance with this 
IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, i.e., regardless of their number or location, if all the damaged components are on one 
safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage caused 
by electrical arcing if no FIRE or EXPLOSION event is apparent. 
 
Escalation of the emergency classification level would be via IC CS1 or RS1. 

 
Developer Notes: 

 

For (site-specific hazards), developers should consider including other significant, site-specific 
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and redundant 
trains of equipment in accordance with site-specific design criteria. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Notification of Unusual Event 
 
Initiating Condition: UNPLANNED loss of RPV inventory for 15 minutes or longer. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 

CU1 

 

(1) UNPLANNED loss of reactor coolant results in RPV level less than a required lower 
limit for 15 minutes or longer. 

 
(2) a. RPV level cannot be monitored. 

 
AND 

 
b. UNPLANNED riseincrease in Drywell Floor Drain Sump, Suppression Pool, or 

other connected systems (site-specific sump and/or tank) levels. 
 

Basis: 
 
This IC addresses the inability to restore and maintain water level to a required minimum 
controlling level (or the lower limit of a level band), or a loss of the ability to monitor RPV level 
concurrent with indications of coolant leakage. Either of these conditions is considered to be a 
potential degradation of the level of safety of the plant. 

 
Refueling evolutions that decrease 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 #1 recognizes that the minimum required RPV level can change several times during the 
course of a refueling outage as different plant configurations and system lineups are 
implemented. This EAL is met if the minimum level, specified for the current plant conditions, 
cannot be maintained for 15 minutes or longer. The minimum level is typically specified in the 
applicable operating procedure but may be specified in another controlling document. 

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

 
EAL #2 addresses a condition where all means to determine RPV level have been lost. In this 
condition, operators may determine that an inventory loss is occurring by observing changes in 
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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 CA1 or CA3. 

 
Developer Notes: 

 

EAL #1 – It is recognized that the minimum allowable reactor vessel/RCS/RPV level may have 
many values over the course of a refueling outage. Developers should solicit input from licensed 
operators concerning the optimum wording for this EAL statement. In particular, determine if  
the generic wording is adequate to ensure accurate and timely classification, or if specific 
setpoints can be included without making the EAL statement unwieldy or potentially inconsistent 
with actions that may be taken during an outage. If specific setpoints are included, these should 
be drawn from applicable operating procedures or other controlling documents. 

 

EAL #2.b – Enter any “site-specific sump and/or tank” levels that could be expected to increase 
if there were a loss of inventory (i.e., the lost inventory would enter the listed sump or tank). 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
CU2 
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Initiating Condition: Loss of all but one AC power source to applicable 4 KV Shutdown 
Boards to a unit emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. AC power capability to applicable 4 KV Shutdown Boards to a unit listed in 

Table E1(site-specific emergency buses) is reduced to a single power source for 
15 minutes or longer. 

 
Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV SHUTDOWN BOARDS 
UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

AND 
 

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

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

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition is considered 
to be a potential degradation of the level of safety of the plant. 

 
An “AC power source” is a source recognized in AOIs and EOPEOIs, and capable of supplying 
required power to an emergency busthe 4 KV Shutdown Boards. 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 buses4 KV Shutdown Boards 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 buses4 KV Shutdown Boards being back-fed from an offsite power source. 

 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 
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The subsequent loss of the remaining single power source would escalate the event to an Alert in 
accordance with IC CA2. 

 
Developer Notes: 

 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a  
single power source. For example, three independent 345kV offsite power circuits (i.e.,  
incoming power lines) comprise three separate power sources. Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power  
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOIs and EOPS, or beyond design basis accident 
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: UNPLANNED increase rise in RCS temperature. 

CU3 

 

Operating Mode Applicability: Cold Shutdown, Refueling 
 
Emergency Action Levels: (1 or 2) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) UNPLANNED increase rise in RCS temperature to greater than 212 °F(site-specific 

Technical Specification cold shutdown temperature limit). 
 

(2) Loss of ALL RCS temperature and RPV level indication for 15 minutes or longer. 
 
Basis: 

 
This IC addresses an UNPLANNED increase in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS temperature 
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 
DirectorSED should also refer to IC CA3. 

 

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

 
EAL #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 increase 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. 
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Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 

 
Developer Notes: 

 

For EAL #1, enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability: Cold Shutdown, Refueling 

Emergency Action Levels: 

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

CU4 

 

(1) Indicated voltage is Less than 210 VDC bus voltage(site-specific bus voltage value) on 
required unit-specific Technical Specification required 250VDC buses for 15 minutes or 
longer. 

Basis: 
 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode. 
In these modes, the core decay heat load has been significantly reduced, and coolant system 
temperatures and pressures are lower; these conditions increase the time available to restore a 
vital DC bus to service. Thus, this condition is considered to be a potential degradation of the 
level of safety of the plant. 

 
As used in this EAL, “required” means the Vital DC buses necessary to support operation of the 
in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if Train A 
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service 
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an 
Unusual Event. A loss of Vital DC power to Train A would not warrant an emergency 
classification. 

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

 
Depending upon the event, escalation of the emergency classification level would be via IC CA1 
or CA3, or an IC in Recognition Category R. 

 
Developer Notes: 

 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 
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  ECL Assignment Attributes:  3.1.1.A 
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 CU5 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all onsite or offsite communications capabilities.  

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled  

Emergency Action Levels: (1 or 2 or 3) 

(1) Loss of ALL of the following Table C3 Onsite communications methods: capability 
affecting the ability to perform routine operations. 
 

(2) Loss of ALL of the following ORO Table C3 Offsite communications methods: capability 
affecting the ability to perform offsite notifications. 
 

(3) Loss of ALL of the following Table C3 NRC communications methods: capability affecting 
the ability to perform NRC notifications. 
 
  (site-specific list of communications methods) 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 
 
This IC addresses a significant loss of on-site or offsite communications capabilities. While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to offsite 
locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

 
EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are (see Developer Notes).Alabama EMA, 
Lauderdale County, Lawrence County, Limestone County and Morgan County. 
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

 
Developer Notes: 

 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

EAL #2 - The “site-specific list of communications methods” should include all communications 
methods used to perform initial emergency notifications to OROs as described in the site 
Emergency Plan. The listing should include installed plant equipment and components, and not 
items owned and maintained by individuals. Example methods are ring-down/dedicated 
telephone lines, commercial telephone lines, radios, satellite telephones and internet-based 
communications technology. 

 

In the Basis section, insert the site-specific listing of the OROs requiring notification of an 
emergency declaration from the Control Room in accordance with the site Emergency Plan, and 
typically within 15 minutes. 

 

EAL #3 – The “site-specific list of communications methods” should include all communications 
methods used to perform initial emergency notifications to the NRC as described in the site 
Emergency Plan. The listing should include installed plant equipment and components, and not 
items owned and maintained by individuals. These methods are typically the dedicated 
Emergency Notification System (ENS) telephone line and commercial telephone lines. 

 

  ECL Assignment Attributes: 3.1.1.C 
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8 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICS/EALS 

Table E-1: Recognition Category “E” Initiating Condition Matrix 
 

UNUSUAL EVENT 
E-HU1 Damage to a loaded canistercask 
CONFINEMENT BOUNDARY. 
Op. Modes: All 
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ISFSI MALFUNCTION 
E-HU1 

 
 

ECL: Notification of Unusual Event 
 
Initiating Condition: Damage to a loaded canistercask CONFINEMENT BOUNDARY. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) Damage to a loaded cask CONFINEMENT BOUNDARY as indicated by an on-contact 

radiation reading greater than (2 times the site-specific cask specific technical specification 
allowable radiation level) on the surface of the spent fuel cask.  

 
(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-

contact radiation reading at the location specified in Table I1-ISFSI Dose Limits. 
 

Table I1-ISFSI Dose Limits 
  Cask Type 

  High Storm 100 Hi Storm FW 

Location 
COC 1014 

Amendment 1 
COC 1014 

Amendment 5 
COC 1032 

Amendment 0 

Top of the OVERPACK 20 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 
Side of the 
OVERPACK 100 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 
Inlet & Outlet Vent 
Ducts 90 mrem/hr (γ + 0n1)     

 
Basis: 

 

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of 
a storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry 
storage beginning at the point that the loaded storage cask is sealed. The issues of concern 
are the creation of a potential or actual release path to the environment, degradation of one 
or more fuel assemblies due to environmental factors, and configuration changes which 
could cause challenges in removing the cask or fuel from storage. 

 
The existence of “damage” is determined by radiological survey. The technical specification 
multiple of “2 times”, which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the 
magnitude of the associated dose or dose rate. It is recognized that in the case of extreme 
damage to a loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be 
determined based  on measurement of a dose rate at some distance from the cask. 

 
Security-related events for ISFSIs are covered under ICs HU1 and HA1. 
 

The BFN ISFSI utilizes two designs for dry spent fuel storage: 

• HI-Storm 100 Cask System 
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• HI-Storm FW Cask System 

The HI-STORM 100 Cask System (the cask) consists of the following components: (1) 
interchangeable multi-purpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM 100 or 100S), which contains the MPC during storage; and (3) a transfer cask 
(HI-TRAC), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with 
a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made 
entirely of stainless steel except for the neutron absorbers and optional aluminum heat 
conduction elements. The canister shell, baseplate, lid, vent and drain port cover plates, and 
closure ring are the main confinement boundary components. 
 
The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC 
VW), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with 
a honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment 
are made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister 
shell, baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement 
boundary components. All confinement boundary components are made entirely of stainless 
steel. 
 
 
Developer Notes: 

 

The results of the ISFSI Safety Analysis Report (SAR) [per NUREG 1536], or a SAR 
referenced in the cask Certificate of Compliance and the related NRC Safety Evaluation 
Report, identify the natural phenomena events and accident conditions that could potentially 
affect the  CONFINEMENT BOUNDARY. This EAL addresses damage that could result 
from the range of  identified natural or man-made events (e.g., a dropped or tipped over cask, 
EXPLOSION, FIRE, EARTHQUKE, etc.). 

 

The allowable radiation level for a spent fuel cask can be found in the cask’s technical 
specification located in the Certificate of Compliance. 
 
  ECL Assignment Attributes: 3.1.1.B 
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Developer Notes 
 

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

• The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier. 
 

• Unusual Event ICs associated with fission product barriers are addressed in Recognition Category S. 
 

For accident conditions involving a radiological release, evaluation of the fission product barrier thresholds will need to be performed in 
conjunction with dose assessments to ensure correct and timely escalation of the emergency classification. For example, an evaluation of the 
fission product barrier thresholds may result in a Site Area Emergency classification while a dose assessment may indicate that an EAL for  
General Emergency IC RG1 has been exceeded. 

 

The fission product barrier thresholds specified within a scheme are expected to reflect plant-specific design and operating characteristics. This 
may require that developers create different thresholds than those provided in the generic guidance. 

 

Alternative presentation methods for the Recognition Category F ICs and fission product barrier thresholds are acceptable and include flow 
charts, block diagrams, and checklist-type tables. Developers must ensure that the site-specific method addresses all possible threshold 
combinations and classification outcomes shown in the BWR or PWR EAL fission product barrier tables. The NRC staff considers the 
presentation method of the Recognition Category F information to be an important user aid and may request a change to a particular proposed  
method if, among other reasons, the change is necessary to promote consistency across the industry. 

 

As used in this Recognition Category, the term RCS leakage encompasses not just those types defined in Technical Specifications but also 
includes the loss of RCS mass to any location– inside containment, a secondary-side system (i.e., PWR steam generator tube leakage), an 
interfacing system, or outside of containment. The release of liquid or steam mass from the RCS due to the as-designed/expected operation of  
a relief valve is not considered to be RCS leakage. 

 

At the Site Area Emergency level, classification decision-makers should maintain cognizance of how far present conditions are from meeting a 
threshold that would require a General Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers were both lost, 
then there should be frequent assessments of containment radioactive inventory and integrity. Alternatively, if both the Fuel Clad and RCS  
fission product barriers were potentially lost, the Emergency Director would have more assurance that there was no immediate need to  
escalate to a General Emergency. 

 

The ability to escalate to a higher emergency classification level in response to degrading conditions should be maintained. For example, a 
steady increase in RCS leakage would represent an increasing risk to public health and safety. 
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Fission Product Barrier Table 

Thresholds for LOSS or POTENTIAL LOSS of Barriers 
FG1 GENERAL EMERGENCY 

Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 

 
Fuel Clad Barrier RCS Barrier Containment Barrier 

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 
1.  RCS Activity 1.   Primary Containment Pressure 1.   Primary Containment Conditions 
A. Primary coolant 

activity greater 
than 300 µCi/gm 
dose equivalent 
Iodine-131.(Site- 
specific indications  
that reactor coolant 
activity is greater 
than 300 µCi/gm 
dose equivalent I- 
131). 

Not Applicable A. Primary 
containment 
Drywell pressure 
greater thanat or 
above 2.45 psig 
due to RPV (site- 
specific value) due 
to RCS leakage. 

Not Applicable A. UNPLANNED 
rapid drop in 
primary 
containment 
pressure following 
primary 
containment 
pressure rise. 
OR 

B. Primary 
containment 
pressure response 
not consistent with 
LOCA conditions. 

A. Primary 
containment 
Drywell Pressure 
pressure greater 
than PCPL 
curve.(site- 
specific value) 

OR 
B. H2 greater than 

6% AND O2 

greater than 
5%(site-specific 
explosive 
mixture) exists 
inside primary 
containment 

OR 
C. HCTL exceeded. 

2.  RPV Water Level 2.  RPV Water Level 2.  RPV Water Level 
A. Primary 

containment 
flooding required. 

A. RPV water level 
cannot be restored 
and maintained 
above -162 
inches(site-specific 

A.  RPV water level 
cannot be restored 
and maintained 
above -162 
inches(site-specific 

Not Applicable Not Applicable A. Primary 
containment 
flooding 
required. 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

 RPV water level 
corresponding to 
the top of active 
fuel) or cannot be 
determined. 

RPV water level 
corresponding to 
the top of active 
fuel) or cannot be 
determined. 

   

3.   Not Applicable 3.   RCS Leak Rate 3.  Primary Containment Isolation Failure 
Not Applicable Not Applicable A. UNISOLABLE 

Main Steamline 
OR Feedwater 
break resulting in 
exceeding the 
MSIV temperature 
isolation 
setpoint.break in 
ANY of the  
following: (site-  
specific systems  
with potential for 
high-energy line 
breaks) 
OR 

B. Emergency RPV 
Depressurization. 

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

1. Max Normal 
Operating 
Temperature 
OR 

2. Max Normal 
Operating Area 
Radiation 
Level. 

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

B. Intentional primary 
containment 
venting per 
EOPEOIs 
OR 

C. UNISOLABLE 
primary system 
leakage that results 
in exceeding 
EITHER of the 
following: 
1. Max Safe 

Operating 
Temperature. 
OR 

2. Max Safe 
Operating Area 
Radiation 

Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

    Level.  
4.   Primary Containment Radiation 4.  Primary Containment Radiation 4.  Primary Containment Radiation 

A. Primary 
containment 
radiation monitor 
reading greater 
than 
UNIT 1 
1-RM-90-272A 
>2981 R/HR 
1-RM-90-273A 
>2960 R/HR 
UNIT 2 
2-RM-90-272A 
>2263 R/HR 
2-RM-90-273A 
>2960 R/HR 
UNIT 3 
3-RM-90-272A 
>2981 R/HR  
3-RM-90-273A 
>2960 R/HR(site- 
specific value). 

Not Applicable A.  Primary 
containment radiation 
monitor reading greater 
than 32 R/h on ANY of 
the following: 
1, 2, 3-RM-090-0272A 
OR  
1,2,3-RM-090-0273A 

Not Applicable Not Applicable A.  Primary 
containment 
radiation monitor 
reading greater 
than 
UNIT 1 
1-RM-90-272A 
>90091 R/HR  
1-RM-90-273A 
>89450 R/HR 
UNIT 2 
2-RM-90-272A 
>68405 R/HR 2-
RM-90-273A 
>89450 R/HR 
UNIT 3 
3-RM-90-272A 
>90091 R/HR  
3-RM-90-273A 
>89450 R/HR(site- 
specific value). 

5.   Other Indications 5.   Other Indications 5.  Other Indications 
Not ApplicableA. 
   (site-specific as  
applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

6.   Emergency DirectorSED Judgment 6.   Emergency DirectorSED Judgment 6.   Emergency DirectorSED Judgment 
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A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Potential 
Loss of the Fuel 
Clad Barrier. 

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

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Potential 
Loss of the RCS 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Loss of 
the Containment 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Potential 
Loss of the 
Containment 
Barrier. 
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Basis Information For 
BWR EAL Fission Product Barrier Table 9-F-2  

BWR FUEL CLAD BARRIER THRESHOLDS: 

The Fuel Clad barrier consists of the zircalloy or stainless steel fuel bundle tubes that contain the 
fuel pellets. 

 
1. RCS Activity 

 
Loss 1.A 

 

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

 
There is no Potential Loss threshold associated with RCS Activity. 

 
Developer Notes: 

 

Threshold values should be determined assuming RCS radioactivity concentration equals  
300 µCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., µCi/cc). 

 

Depending upon site-specific capabilities, this threshold may have a sample analysis 
component and/or a radiation monitor reading component. 

 

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample 
analysis component, “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.” 

 

2. RPV Water Level 
 

Loss 2.A 
 

The Loss threshold represents the EOPEOI 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 EOPEOI 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 2.A 

 

This water level corresponds to the top of the active fuel and is used in the EOPEOIs to 
indicate a challenge to core cooling. 
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BWR FUEL CLAD BARRIER THRESHOLDS: 
 

The RPV water level threshold is the same as RCS barrier Loss threshold 2.A. 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  
EOPEOIs, RPV water 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. EOPEOIs allow the operator a wide 
choice of RPV injection sources to consider when restoring RPV water level to within 
prescribed limits. EOPEOIs 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 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. 

 
In high-power ATWS/failure to scram events, EOPEOIs may direct the operator to 
deliberately lower RPV water level to the top of active fuel in order to reduce reactor 
power. RPV water level is then controlled between the top of active fuel and the 
Minimum Steam Cooling RPV Water Level (MSCRWL). Although such action is a 
challenge to core cooling and the Fuel Clad barrier, the immediate need to reduce reactor 
power is the higher priority. For such events, ICs SA5 or SS5 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. 
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BWR FUEL CLAD BARRIER THRESHOLDS: 
 

Developer Notes: 
Loss 2.A 
The phrase, “Primary containment flooding required,” should be modified to agree with the site- 
specific EOP phrase indicating exit from all EOPs and entry to the SAGs (e.g., drywell flooding 
required, etc.). 
Potential Loss 2.A 
The decision that "RPV water level cannot be determined" is directed by guidance given in the  
RPV water level control sections of the EOPs. 
3. Not Applicable (included for numbering consistency between barrier tables) 

 
4. Primary Containment Radiation 

 
Loss 4.A 

 
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 I-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 Loss threshold 4.A 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 Potential Loss threshold associated with Primary Containment Radiation. 

 
Developer Notes: 

 

The reading should be determined assuming the instantaneous release and dispersal of the 
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration 
equal to 300 µCi/gm dose equivalent I-131, into the primary containment atmosphere. 
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BWR FUEL CLAD BARRIER THRESHOLDS: 
 

5. Other Indications 
 

Not Applicable 
 

Loss and/or Potential Loss 5.A 
 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the Fuel Clad barrier based on plant-specific design  
characteristics not considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 

 

Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that are to be used by the Emergency 
DirectorSED in determining whether the Fuel Clad Barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Fuel Clad Barrier is potentially lost. The  
Emergency DirectorSED should also consider whether or not to declare the barrier 
potentially lost in the event that barrier status cannot be monitored. 

 
Developer Notes: 

 

None 
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BWR RCS BARRIER THRESHOLDS: 
 

The RCS Barrier is the reactor coolant system pressure boundary and includes the RPV and all 
reactor coolant system piping up to and including the isolation valves. 

 
1. Primary Containment Pressure 

 
Loss 1.A 

 

The 2.45 psig (site-specific value) primary containment pressure is the drywell high 
pressure setpoint which indicates a LOCA by automatically initiating the ECCS or 
equivalent makeup system. 

 
There is no Potential Loss threshold associated with Primary Containment Pressure. 

 
Developer Notes: 

 

None 
 

2. RPV Water Level 
 

Loss 2.A 
 

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

 
The RPV water level threshold is the same as Fuel Clad barrier Potential Loss threshold 
2.A. 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-specificBFN  
EOPEOIs, RPV water 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. EOPEOIs allow the operator a wide 
choice of RPV injection sources to consider when restoring RPV water level to within 
prescribed limits. EOPEOIs 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. 
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BWR RCS BARRIER THRESHOLDS: 
 

The term, “cannot be restored and maintained above,” means the value of RPV water 
level is not able to be brought above the specified limit (top of active fuel). The 
determination requires an evaluation of system performance and availability in relation to 
the RPV water level value and trend. A threshold prescribing declaration when a 
threshold value cannot be restored and maintained above a specified limit does not 
require immediate action simply because the current value is below the top of active fuel, 
but does not permit extended operation beyond the limit; the threshold must be considered 
reached as soon as it is apparent that the top of active fuel cannot be attained. 

 
In high-power ATWS/failure to scram events, EOPEOIs may direct the operator to 
deliberately lower RPV water level to the top of active fuel in order to reduce reactor 
power. RPV water level is then controlled between the top of active fuel and the 
Minimum Steam Cooling RPV Water Level (MSCRWL). Although such action is a 
challenge to core cooling and the Fuel Clad barrier, the immediate need to reduce reactor 
power is the higher priority. For such events, ICs SA5 or SS5 will dictate the need for 
emergency classification. 

 
There is no RCS Potential Loss threshold associated with RPV Water Level. 

 
3. RCS Leak Rate 

 
Loss Threshold 3.A 

 

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 from the Control Room, the RCS barrier Loss threshold is met. 

 
Loss Threshold 3.B 

 

Emergency RPV Depressurization in accordance with the EOPEOIs 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.A 

 

Potential loss of RCS based on primary system leakage outside the primary containment 
is determined from EOPEOI 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. 
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BWR RCS BARRIER THRESHOLDS: 
 

The indicators reaching the threshold barriers and confirmed to be caused by RCS 
leakage from a primary system warrant an Alert classification. A primary system is 
defined to be the pipes, valves, and other equipment which connect directly to the RPV 
such that a reduction in RPV pressure will effect a decrease in the steam or water being 
discharged through an unisolated break in the system. 

 
An UNISOLABLE leak which is indicated by Max Normal Operating values escalates to 
a Site Area Emergency when combined with Containment Barrier Loss threshold 3.A 
(after a containment isolation) and a General Emergency when the Fuel Clad Barrier 
criteria is also exceeded. 

 
Developer Notes: 

 

Loss Threshold 3.A 
 

The list of systems included in this threshold should be the high energy lines which, if 
ruptured and remain unisolated, can rapidly depressurize the RPV. These lines are 
typically isolated by actuation of the Leak Detection system. 

 

Large high-energy line breaks such as Main Steam Line (MSL), High Pressure Coolant 
Injection (HPCI), Feedwater, Reactor Water Cleanup (RWCU), Isolation Condenser (IC) 
or Reactor Core Isolation Cooling (RCIC) that are UNISOLABLE represent a significant  
loss of the RCS barrier. 

 

4. Primary Containment Radiation 
 

Loss 4.A 
 

The Drywell High-Range Radiation Monitor (1, 2, 3-RM-090-0272A or 1,2,3-RM-090-
0273A) reading of 32 R/hr is based on coolant activity at the Technical Specification limit 
of 3.2 µCi/gm 1-131. 

 
The Drywell radiation level of 32 R/hr is derived as follows: 
0-TI-88, Procedure for Estimation of the Extent of Core Damage under Accident 
Conditions, Figures 7-12 show Drywell High Range readings for 300 µCi/gm 1-131 
released at T=0 for the RPV breached (this is equivalent to the Loss of RCS Barrier).  The 
reading is approximately 3000 R/hr. Assuming a coolant activity of 3.2 µCi/gm 1-131 is 
ratioed the Drywell High Range Monitor reading is ((3.2 x 3000) ÷ 300) = 32.  
 
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 Loss threshold 4.A since it indicates a loss of the RCS Barrier only. 

 

There is no Potential Loss threshold associated with Primary Containment Radiation. 
 

Developer Notes: 
 

The reading should be determined assuming the instantaneous release and dispersal of the 
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reactor coolant noble gas and iodine inventory, with RCS activity at Technical 
Specification allowable limits, into the primary containment atmosphere. Using RCS  
activity at Technical Specification allowable limits aligns this threshold with IC SU3. 
Also, RCS activity at this level will typically result in primary containment radiation 
levels that can be more readily detected by primary containment radiation monitors, and 
more readily differentiated from those caused by piping or component “shine” sources. If  
desired, a plant may use a lesser value of RCS activity for determining this value. 
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BWR RCS BARRIER THRESHOLDS: 
 

In some cases, the site-specific physical location and sensitivity of the primary 
containment radiation monitor(s) may be such that radiation from a cloud of released  
RCS gases cannot be distinguished from radiation emanating from piping and 
components containing elevated reactor coolant activity. If so, refer to the Developer 
Guidance for Loss/ Potential Loss 5.A and determine if an alternate indication is 
available. 

 

5. Other Indications 
 

Not Applicable 
 

Loss and/or Potential Loss 5.A 
 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the RCS barrier based on plant-specific design characteristics not 
considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 

 

Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that are to be used by the Emergency 
DirectorSED in determining whether the RCS barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the RCS Barrier is potentially lost. The Emergency 
DirectorSED should also consider whether or not to declare the barrier potentially lost in 
the event that barrier status cannot be monitored. 

 
Developer Notes: 

 

None 
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BWR CONTAINMENT BARRIER THRESHOLDS: 
 

The Primary Containment Barrier includes the drywell, the wetwell, their respective 
interconnecting paths, and other connections up to and including the outermost containment 
isolation valves. Containment Barrier thresholds are used as criteria for escalation of the ECL 
from Alert to a Site Area Emergency or a General Emergency. 

 
1. Primary Containment Conditions 

 
Loss 1.A and 1.B 

 

Rapid UNPLANNED loss of primary containment pressure (i.e., not attributable to 
drywell spray or condensation effects) following an initial pressure increase indicates a 
loss of primary containment integrity. Primary containment pressure should increase 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. 

 
Potential Loss 1.A 

 

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.  The Primary Containment Pressure Limit 
(PCPL) curve is the value used by Operators. 

 
Potential Loss 1.B 

 

If hydrogen concentration reaches or exceeds the lower flammability limit, as defined in 
plant EOPEOIs, 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 1.C 

 

The Heat Capacity Temperature Limit (HCTL) is the highest suppression pool 
temperature from which Emergency RPV Depressurization will not raise: 

 
 Suppression chamber temperature above the maximum temperature capability of the 

suppression chamber and equipment within the suppression chamber which may be 
required to operate when the RPV is pressurized, 

 
OR 
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BWR CONTAINMENT BARRIER THRESHOLDS: 
 Suppression chamber pressure above Primary Containment Pressure Limit A, while 

the rate of energy transfer from the RPV to the containment is greater than the 
capacity of the containment vent. 

 
The HCTL is a function of RPV pressure, 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. 

 
Developer Notes: 

 

Potential Loss 1.B 
 

BWR EPGs/SAGs specifically define the limits associated with explosive mixtures in 
terms of deflagration concentrations of hydrogen and oxygen. For Mk I/II containments 
the deflagration limits are “6% hydrogen and 5% oxygen in the drywell or suppression  
chamber”. For Mk III containments, the limit is the “Hydrogen Deflagration  
Overpressure Limit”. The threshold term “explosive mixture” is synonymous with the  
EPG/SAG “deflagration limits”. 

 

Potential Loss 1.C 
 

Since the HCTL is defined assuming a range of suppression pool water levels as low as  
the elevation of the downcomer openings in Mk I/II containments, or 2 feet above the 
elevation of the horizontal vents in a Mk III containment, it is unnecessary to consider 
separate Containment barrier Loss or Potential Loss thresholds for abnormal suppression  
pool water level conditions. If desired, developers may include a separate Containment 
Potential Loss threshold based on the inability to maintain suppression pool water level 
above the downcomer openings in Mk I/II containments, or 2 feet above the elevation of  
the horizontal vents in a Mk III containment with RPV pressure above the minimum 
decay heat removal pressure, if it will simplify the assessment of the suppression pool 
level component of the HCTL. 

 

2. RPV Water Level 
 

There is no Loss threshold associated with RPV Water Level. 

Potential Loss 2.A 

The Potential Loss threshold is identical to the Fuel Clad Loss RPV Water Level 
threshold 2.A. 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. 
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BWR CONTAINMENT BARRIER THRESHOLDS: 
 

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. 

 
Developer Notes: 

 

The phrase, “Primary containment flooding required,” should be modified to agree with 
the site-specific EOP phrase indicating exit from all EOPs and entry to the SAGs (e.g., 
drywell flooding required, etc.). 

 

3. Primary Containment Isolation Failure 
 

These thresholds address incomplete containment isolation that allows an UNISOLABLE 
direct release to the environment. 

 
Loss 3.A 

 

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). 

 
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 3.B 

 

EOPEOIs 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 drywell high pressure scram 
setpoint) does not meet the threshold condition. 
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Loss 3.C 
 

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. EOPEOIs utilize these temperatures and 
radiation levels to establish conditions under which RPV depressurization is required. 

 
BWR CONTAINMENT BARRIER THRESHOLDS: 

 

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 combination with RCS potential loss 3.A this threshold would result in a Site Area 
Emergency. 

 
There is no Potential Loss threshold associated with Primary Containment Isolation 
Failure. 

 
Developer Notes: 

 

Loss 3.B 
 

Consideration may be given to specifying the specific procedural step within the Primary 
Containment Control EOP that defines intentional venting of the Primary Containment 
regardless of offsite radioactivity release rate. 

 

4. Primary Containment Radiation 
 

There is no Loss threshold associated with Primary Containment Radiation. 

Potential Loss 4.A 

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. 
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Developer Notes: 
 

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power 
Plant Accidents, provides the basis for using the 20% fuel cladding failure value. Unless  
there is a site-specific analysis justifying a different value, the reading should be 
determined assuming the instantaneous release and dispersal of the reactor coolant noble  
gas and iodine inventory associated with 20% fuel clad failure into the primary 
containment atmosphere. 

 

BWR CONTAINMENT BARRIER THRESHOLDS: 
 

5. Other Indications 
 
5. Not Applicable 

 

Loss and/or Potential Loss 5.A 
 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the Containment barrier based on plant-specific design 
characteristics not considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 

 

Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that are to be used by the Emergency 
DirectorSED in determining whether the Containment barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Containment Barrier is potentially lost. The  
Emergency DirectorSED should also consider whether or not to declare the barrier 
potentially lost in the event that barrier status cannot be monitored. 

 
Developer Notes: 

 

None 
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10 HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

  Table H-1: Recognition Category “H” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

HG1 HOSTILE 
ACTION resulting in 
loss of physical control 
of the facility. 
Op. Modes: All 

HS1 HOSTILE 
ACTION within the 
PROTECTED AREA. 
Op. Modes: All 

HA1 HOSTILE 
ACTION within the 
OWNER 
CONTROLLED AREA 
or airborne attack threat 
within 30 minutes. 
Op. Modes: All 

HU1 Confirmed 
SECURITY 
CONDITION or threat. 
Op. Modes: All 

   HU2 Seismic event 
greater than OBE levels. 
Op. Modes: All 

   HU3 Hazardous event. 
Op. Modes: All 

   HU4 FIRE potentially 
degrading the level of 
safety of the plant. 
Op. Modes: All 

  HA5 Gaseous release 
impeding access to 
equipment necessary for 
normal plant operations, 
cooldown or shutdown. 
Op. Modes: All 

 

 HS6 Inability to 
control a key safety 
function from outside the 
Control Room. 
Op. Modes: All 

HA6 Control Room 
evacuation resulting in 
transfer of plant control 
to alternate locations. 
Op. Modes: All 

 

HG7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
General Emergency. 
Op. Modes: All 

HS7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
Site Area Emergency. 
Op. Modes: All 

HA7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of an 
Alert. 
Op. Modes: All 

HU7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
(NO)UE. 
Op. Modes: All 
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HG1 
 

ECL: General Emergency 
 

Initiating Condition: HOSTILE ACTION resulting in loss of physical control of the facility. 
 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1)   a.   A HOSTILE ACTION is occurring or has occurred within the PROTECTED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

 

AND 
 

b. EITHER of the following has occurred: 
 

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

 Reactivity control 
 RPV water level [BWR] 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is IMMINENT. 

 

Basis: 
 
This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical 
control that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent 
fuel pool cooling system (e.g., pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel 
pool integrity such that sufficient water level cannot be maintained. 

 
Timely and accurate communications between Security Shift Supervision and the Control 
Room is essential for proper classification of a security-related event. 
 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template 
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
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Developer Notes: 
 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

See the related Developer Note in Appendix B, Definitions, for guidance on the development of  
a scheme definition for the PROTECTED AREA. 

 

ECL Assignment Attributes:  3.1.4.D 
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ECL: General Emergency 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a General Emergency. 

HG7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a General 
Emergency. 
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 HS1 
 

ECL: Site Area Emergency 
 
Initiating Condition: HOSTILE ACTION within the PROTECTED AREA. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA 
as reported by the Security Shift Supervisor(site-specific security shift supervision). 

 

Basis: 
 
This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA. 
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room  
is are 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 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 HA1. 
It also does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc. 
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HG1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
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supervision of the on-shift security force. 
 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

See the related Developer Note in Appendix B, Definitions, for guidance on the development of  
a scheme definition for the PROTECTED AREA. 

 

  ECL Assignment Attributes:  3.1.3.D 
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ECL: Site Area Emergency 
HS6 

 

Initiating Condition: Inability to control a key safety function from outside the Control Room. 
 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that 20 minutes(site-specific number of minutes) has been exceeded, or will 
likely be exceeded. 

 
(1) a. An event has resulted in plant control being transferred from the Control Room to 

the Backup Control Panel(site-specific remote shutdown panels and local control 
stations). 

 

AND 
 

b. Control of ANY of the following key safety functions is not reestablished within 
20 minutes(site-specific number of minutes). 

 

 Reactivity control 
 RPV water level [BWR] 
 RCS heat removal 

 

Basis: 
 
This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner. The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

 
The 20 minute time period is based on time required for personnel to leave the control room, 
arrive at the appropriate backup control station, and take control of critical parameters before 
core uncovery or core damage has occurred. This timeframe has been projected within the 
Tennessee Valley Authority, Browns Ferry Nuclear Plant, Fire Protection Report. During 
execution of procedures and transfer of equipment control, the listed critical parameters may be 
considered as being controlled if the parameters can be verified as being maintained within safe 
value ranges by appropriate equipment and automatic initiation functions designed to control the 
parameter (example: HPCI auto initiated and raised RPV water level to a value above the 
initiation setpoint.). 

 
The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on Emergency DirectorSED judgment. The Emergency DirectorSED is 
expected to make a reasonable, informed judgment within (the site-specific time for transfer)20 
minutes whether or not the operating staff has control of key safety functions from the remote 
safe shutdown location(s). 

 
Escalation of the emergency classification level would be via IC FG1 or CG1. 
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Developer Notes: 
 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

 

The “site-specific number of minutes” is the time in which plant control must be (or is expected 
to be) reestablished at an alternate location as described in the site-specific fire response  
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time 
period may be used with appropriate basis/justification. 

 

ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a Site Area Emergency. 

HS7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a Site Area 
Emergency. 
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ECL: Alert 
HA1 

 

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

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2) 

 
(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

 

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

 
Basis: 

 
This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat. This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or 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. 
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EAL #1 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

 
EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated 
arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-related 
notifications are made in a timely manner so that plant personnel and OROs are in a heightened 
state of readiness. This EAL is met when the threat-related information has been validated in 
accordance with (site-specificplant procedures). 

 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft. The status and size of the plane may be provided by NORAD through the 
NRC. 

 
In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point. 
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HS1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

  Emergency plans and implementing procedures are public documents; therefore, EALs  
should not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

  With due consideration given to the above developer note, EALs may contain alpha or  
numbered references to selected events described in the Security Plan and associated 
implementing procedures. Such references should not contain a recognizable description of the 
event. For example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the 
(site-specific security shift supervision).” 

 

  See the related Developer Note in Appendix B, Definitions, for guidance on the 
development of a scheme definition for the OWNER CONTROLLED AREA. 

 

  ECL Assignment Attributes:  3.1.2.D 
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ECL: Alert 
HA6 

 

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) An event has resulted in plant control being transferred from the Control Room to the 

Backup Control Panel(site-specific remote shutdown panels and local control stations). 
 

Basis: 
 
This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room. The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety. 

 
Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations. The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel. Activation of the ERO and 
emergency response facilities will assist in responding to these challenges. 

 
Escalation of the emergency classification level would be via IC HS6. 

 
Developer Notes: 

 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of an Alert. 

HA7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which, in the judgment of the Emergency DirectorSED, 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: 

 
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 
DirectorSED to fall under the emergency classification level description for an Alert. 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Confirmed SECURITY CONDITION or threat. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

HU1 

 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the (site-specific security shift supervision)Security Shift Supervisor. 

 

(2) Notification of a credible security threat directed at BFNthe site. 
 

(3) A validated notification from the NRC providing information of an aircraft threat. 
 
Basis: 

 
This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety. Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72. Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references the Security Shift Supervisor (site-specific security shift supervision) because 
these are the individuals trained to confirm that a security event is occurring or has occurred. 
Training on security event confirmation and classification is controlled due to the nature of 
Safeguards and 10 CFR § 2.39 information. 

 
EAL #2 addresses the receipt of a credible security threat. The credibility of the threat is 
assessed in accordance with (site-specificplant procedures). 
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EAL #3 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 (site-specificplant procedures). 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HA1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

The (site-specific procedure) is the procedure(s) used by Control Room and/or Security 
personnel to determine if a security threat is credible, and to validate receipt of aircraft threat 
information. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Seismic event greater than OBE levels. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

HU2 

 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by: 

• Unit 1 Control Room Panel 1-XA-55-22C Window 6, 1/2 SSE RESPONSE 
SPECTRUM EXCEEDED 

AND 
• Assessment by Unit 1 and Unit 2 Control Room personnel that an earthquake has 

occurred. 

(site-specific indication that a seismic event met or exceeded OBE limit 

Basis: 
 

This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE)7. An earthquake greater than an OBE but  
less than a Safe Shutdown Earthquake (SSE)8 should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (e.g., performs walk-downs and post-event 
inspections). Given the time necessary to perform walk-downs and inspections, and fully 
understand any impacts, this event represents a potential degradation of the level of safety of the 
plant. 

 
Event verification with external sources should not be necessary during or following an OBE. 
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (e.g., typical lateral accelerations are in excess of 0.08g). The Shift Manager or  
Emergency DirectorSED may seek external verification if deemed appropriate (e.g., a call to the  
USGS, check internet news sources, etc.); however, the verification action must not preclude a 
timely emergency declaration. 

 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

 
Developer Notes: 

 

This “site-specific indication that a seismic event met or exceeded OBE limits” should be based  
on the indications, alarms and displays of site-specific seismic monitoring equipment. 

 

Indications described in the EAL should be limited to those that are immediately available to 
Control Room personnel and which can be readily assessed. Indications available outside the 
Control Room and/or which require lengthy times to assess (e.g., processing of scratch plates or 

 
 

 

7 An OBE is vibratory ground motion for which those features of a nuclear power plant necessary for continued 
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operation without undue risk to the health and safety of the public will remain functional. 
8 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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recorded data) should not be used. The goal is to specify indications that can be assessed within 
15-minutes of the actual or suspected seismic event. 

 

For sites that do not have readily assessable OBE indications within the Control Room,  
developers should use the following alternate EAL (or similar wording). 

 

(1) a. Control Room personnel feel an actual or potential seismic event. 
  AND 

 

b. The occurrence of a seismic event is confirmed in manner deemed appropriate by  
the Shift Manager or Emergency Director. 

 

The EAL 1.b statement is included to ensure that a declaration does not result from felt 
vibrations caused by a non-seismic source (e.g., a dropped heavy load). 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. It is recognized that this alternate EAL wording may cause a site 
to declare an Unusual Event while another site, similarly affected but with readily assessable  
OBE indications in the Control Room, may not. 
The above alternate wording may also be used to develop a compensatory EAL for use during 
periods when a seismic monitoring system capable of detecting an OBE is out-of-service for  
maintenance or repair. 
  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

Initiating Condition: Hazardous event. 

Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3 or 4 or 5) 

HU3 

 

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

 
(1) A tornado strike within the PROTECTED AREA. 

 
(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 

electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode. 

 
(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). 
 
(4) A hazardous event that results in on-site conditions sufficient to prohibit the plant staff 

from accessing the site via personal vehicles. 
 
(5) Wheeler Lake level is less than elevation 529 feet. 

OR 
exceeds elevation 565 feet 

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

Basis: 
 
This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

 
EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

 
EAL #2 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 
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EAL #4 addresses a hazardous event that causes an on-site impediment to vehicle movement and 
significant enough to prohibit the plant staff from accessing the site using personal vehicles. 
Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road. 

 
This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

 
EAL #5 addresses (site-specific description) the effects of low reservoir water level and 
external flooding.  The volume of water corresponding to a lake level of 529 feet is adequate 
to shut the plant down and maintain the plant in a safe condition indefinitely.  Elevation 565 
feet corresponds to the elevation of the intake pumping station deck and access passages into 
most permanent plant structures. 

 
Escalation of the emergency classification level would be based on ICs in Recognition 
Categories A, F, S or C. 

 
Developer Notes: 

 

The “Site-specific list of natural or technological hazard events” should include other events that 
may be a precursor to a more significant event or condition, and that are appropriate to the site 
location and characteristics. 

 

Notwithstanding the events specifically included as EALs above, a “Site-specific list of natural 
or technological hazard events” need not include short-lived events for which the extent of the 
damage and the resulting consequences can be determined within a relatively short time frame.  
In these cases, a damage assessment can be performed soon after the event, and the plant staff 
will be able to identify potential or actual impacts to plant systems and structures. This will 
enable prompt definition and implementation of compensatory or corrective measures with no  
appreciable increase in risk to the public. 

 

To the extent that a short-lived event does cause immediate and significant damage to plant 
systems and structures, it will be classifiable under the Recognition Category F, S and C ICs and  
EALs. Events of lesser impact would be expected to cause only small and localized damage. 
The consequences from these types of events are adequately assessed and addressed in 
accordance with Technical Specifications. In addition, the occurrence or effects of the event 
may be reportable under the requirements of 10 CFR 50.72. 

 

ECL Assignment Attributes:  3.1.1.A and 3.1.1.C 
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ECL: Notification of Unusual Event 
 

Initiating Condition: FIRE potentially degrading the level of safety of the plant. 
 

Operating Mode Applicability: All 
 

Emergency Action Levels: (1 or 2 or 3 or 4) 

HU4 

 

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

 

(1) a. A FIRE is NOT extinguished within 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 

  AND 
 b. The FIRE is located within ANY of the following Table H2 plant areas: 
  OR(site-specific list of plant rooms or areas) 
 
 
(2) 

 
 

a. 

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

  AND 

 b. The FIRE is located within ANY of the following Table H2 plant areas: 

  (site-specific list of plant rooms or areas) 
   

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

 

OR 
(3) A FIRE within the plant or ISFSI [for plants with an ISFSI outside the plant Protected 

Area] PROTECTED AREA not extinguished within 60-minutes of the initial report, 
alarm or indication. 
OR 

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

Table H2-Fire Areas 
Turbine Building Cable Tunnel (Intake To 

Turbine Building) 
Refuel Floor Control Building 
Reactor Building Diesel Generator Bldgs. 
Intake Pumping Station (IPS) Radwaste Building 
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Basis: 
 
This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 
 
Table H2 Fire Areas are based on BFN Calculation MDQ099920110009 Rev. 6, NFPA 805 
Transition Fire Area Designation, and BFN Drawing Series 47E217/218, NFPA 805 Operator 
Actions.  Table H2 Fire Areas contain equipment associated with power production and 
emergency operations.  
EAL #1 

 

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (e.g., smoldering waste paper basket). In addition to alarms, other 
indications of a FIRE could be a drop in fire main pressure, automatic activation of a 
suppression system, etc. 

 
Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report. For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed. Similarly, the fire duration clock also starts at 
the time of receipt of the initial alarm, indication or report. 

 
EAL #2 

 

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified 
(i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take 
prompt actions to confirm the validity of a single fire alarm. For EAL assessment purposes, 
the 30-minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

 
A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment 
failure or a spurious activation, and not an actual FIRE. For this reason, additional time is 
allowed to verify the validity of the alarm. The 30-minute period is a reasonable amount of 
time to determine if an actual FIRE exists; however, after that time, and absent information to 
the contrary, it is assumed that an actual FIRE is in progress. 

 
If an actual FIRE is verified by a report from the field, then EAL #1 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 

 

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.  This basis extends to a FIRE occurring within the PROTECTED AREA of an ISFSI 
located outside the plant PROTECTED AREA. [Sentence for plants with an ISFSI outside the 
plant Protected Area] 

 

EAL #4 
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If a FIRE within the plant or ISFSI [for plants with an ISFSI outside the plant Protected Area] 
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. 
 
Basis-Related Requirements from Appendix R 

 

Appendix R to 10 CFR 50, states in part: 
 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, consistent 
with other safety requirements, the probability and effect of fires and explosions." 

 
When considering the effects of fire, those systems associated with achieving and 
maintaining safe shutdown conditions assume major importance to safety because 
damage to them can lead to core damage resulting from loss of coolant through boil-off. 

 
Because fire may affect safe shutdown systems and because the loss of function of 
systems used to mitigate the consequences of design basis accidents under post-fire 
conditions does not per se impact public safety, the need to limit fire damage to systems 
required to achieve and maintain safe shutdown conditions is greater than the need to 
limit fire damage to those systems required to mitigate the consequences of design basis 
accidents. 

 
In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c). As used in EAL #2, the 30-minutes to verify a single alarm is well 
within this worst-case 1-hour time period. 

 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

 
Developer Notes: 

 

The “site-specific list of plant rooms or areas” should specify those rooms or areas that contain  
SAFETY SYSTEM equipment. 

 

As noted in the EALs and Basis section, include the term ISFSI if the site has an ISFSI outside 
the plant Protected Area. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a (NO)UE. 

HU7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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 
DirectorSED to fall under the emergency classification level description for a NOUE. 
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11 SYSTEM MALFUNCTION ICS/EALS 

Table S-1: Recognition Category “S” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

SG1 Prolonged loss of 
all offsite and all onsite 
AC power to applicable 
4KV Shutdown Boards to 
a unitemergency buses. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS1 Loss of all offsite 
and all onsite AC power 
to applicable 4KV 
Shutdown Boards to a 
unitemergency buses for 
15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SA1 Loss of all but one 
AC power source to 
applicable 4KV 
Shutdown Boards to a 
unitemergency buses for 
15 minutes or longer. Op. 
Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU1 Loss of all offsite 
AC power capability to 
applicable 4KV 
Shutdown Boards to a 
unitemergency buses for 
15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  SA2 UNPLANNED 
loss of Control Room 
indications for 15 
minutes or longer with a 
significant transient in 
progress. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU2 UNPLANNED 
loss of Control Room 
indications for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU3 Reactor coolant 
activity greater than 
Technical Specification 
allowable limits. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU4 RCS leakage for 
15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

 SS5 Inability to 
shutdown the reactor 
causing a challenge to 
RPV water level or RCS 
heat removal. 
Op. Modes: Power 
Operation 

SA5 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. 
Op. Modes: Power 
Operation 

SU5 Automatic or 
manual scram fails to 
shutdown the reactor. 
Op. Modes: Power 
Operation 
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GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

   SU6 Loss of all onsite 
or offsite 
communications 
capabilities. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SG8 Loss of all AC 
and Vital DC power 
sources for 15 minutes or 
longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS8 Loss of all Vital 
DC power for 15 minutes 
or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  

  SA9 Hazardous event 
affecting a SAFETY 
SYSTEM needed for the 
current operating mode. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 
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ECL: General Emergency 
SG1 

 

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to applicable 4KV 
Shutdown Boards to a unit emergency buses. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 

determining that 4 hours has been exceeded, or will likely be exceeded. 
 
(1) a. Loss of ALL offsite and ALL onsite AC power to applicable 4KV Shutdown 

Boards listed in Table E1 for any unit for 15 minutes or longer.(site-specific 
emergency buses). 

 
Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV SHUTDOWN BOARDS 
UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

AND 
 

b. EITHER of the following: 
 

• Restoration of at least one Shutdown Board AC emergency bus in less than 4 
hours (site-specific hours) is not likely. 

• Reactor vessel water level cannot be restored and maintained above -180 
inches. (Site-specific indication of an inability to adequately remove heat from 
the core) 
 

Basis: 
 
This IC addresses a prolonged loss of all AC power sources to AC Shutdown Boardsemergency  
buses. A loss of all AC power compromises the performance of all SAFETY SYSTEMS 
requiring electric power including those necessary for emergency core cooling, containment heat 
removal/pressure control, spent fuel heat removal and the ultimate heat sink. A prolonged loss of 
these buses will lead to a loss of one or more fission product barriers. In addition, fission product 
barrier monitoring capabilities may be degraded under these conditions. 

 
The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1. This will allow additional time for implementation of offsite protective actions. 

 
Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one Shutdown BoardAC emergency bus by the end of 
the analyzed station blackout coping period. Beyond this time, plant responses and event 
trajectory are subject to greater uncertainty, and there is an increased likelihood of challenges to 
multiple fission product barriers. 
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The estimate for restoring at least one Shutdown Board 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. 
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Developer Notes: 
 

Although this IC and EAL may be viewed as redundant to the Fission Product Barrier ICs, it is 
included to provide for a more timely escalation of the emergency classification level. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The “site-specific hours” to restore AC power to an emergency bus should be based on the 
station blackout coping analysis performed in accordance with 10 CFR § 50.63 and Regulatory  
Guide 1.155, Station Blackout. 

 

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

[BWR] – Reactor vessel water level cannot be restored and maintained above Minimum Steam 
Cooling RPV Water Level (as described in the EOP bases). 

 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drive entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that  
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use  
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

  For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

ECL Assignment Attributes: 3.1.4.B 
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SG8 
 

ECL: General Emergency 
 

Initiating Condition: Loss of all unit specific AC and Vital DC power sources for 15 minutes 
or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. Loss of ALL offsite and ALL onsite AC power to the applicable 4KV 

Shutdown Boards listed in Table E1 for any unit (site-specific emergency 
buses) for 15 minutes or longer. 

 
Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV SHUTDOWN BOARDS 
UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

 
b. Loss of ALL 250VDC power based on battery bus voltage indications < 210 VDC  

to ALL unit specific  required Technical Specification 250VDC buses for 15 
minutes or longer. 
 

Basis: 
 
This IC addresses operating experience from the March 2011 accident at Fukushima Daiichi. 

 
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 both EAL thresholds are met. 

 
Developer Notes: 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources  that supply power to the electrical distribution system that powers SAFETY 
SYSTEMS. There  is typically 1 emergency bus per train of SAFETY SYSTEMS. 
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The “site-specific bus voltage value” should be based on the minimum bus voltage necessary 
for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed.  
 
The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  of 
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control 
capabilities for SAFETY SYSTEMS. 

 

This IC and EAL were added to Revision 6 to address operating experience from the March,  
2011 accident at Fukushima Daiichi. 

 

ECL Assignment Attributes: 3.1.4.B 
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 SS1 
ECL: Site Area Emergency 

 
Initiating Condition: Loss of all offsite and all onsite AC power to applicable 4KV Shutdown 
Boards to a unit emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite and ALL onsite AC power to applicable 4KV Shutdown Boards as listed 

in Table E1 for any unit (site-specific emergency buses) for 15 minutes or longer. 
 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 
 
This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink. In 
addition, fission product barrier monitoring capabilities may be degraded under these conditions. 
This IC represents a condition that involves actual or likely major failures of plant functions 
needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide adequate power to an 
AC emergency bus. For example, if a backup power source is comprised of two generators (i.e., two 
50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis  section must 
specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  is 
typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided  that 
operation of this source is controlled in accordance with abnormal or emergency operating 
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procedures, or beyond design basis accident response guidelines (e.g., FLEX support guidelines).  
Such power sources should generally meet the “Alternate ac source” definition provided in 10 CFR 
50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and can 
be implemented within 15 minutes. Consider capabilities such as power source cross-ties, “swing” 
generators, other power sources described in abnormal or emergency operating procedures, etc. 
Plants that have a proceduralized capability to supply offsite AC power to an affected unit via a 
cross-tie to a companion unit may credit this power source in the EAL provided that the planned 
cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
SS5 

 

Initiating Condition: Inability to shutdown the reactor causing a challenge to RPV water level 
or RCS heat removal. 

 
Operating Mode Applicability: Power Operation 

 
Emergency Action Levels: 

 
(1) a. An automatic or manual scram did not shutdown the reactor. 

 
AND 

 
b. All manual actions to shutdown the reactor have been unsuccessful. 

 
AND 

 
c. EITHER of the following conditions exist: 

 
• Suppression Pool temperature exceeds HCTL. (Site-specific indication of an 

inability to adequately remove heat from the core) 
• Reactor water level can NOT be restored and maintained at or above -180 

inches. (Site-specific indication of an inability to adequately remove heat from 
the RCS) 

 

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 actions to manually shutdown 
the reactor are unsuccessful, and continued power generation is challenging the capability to 
adequately remove heat from the core and/or the RCS. This condition will lead to fuel damage if 
additional mitigation actions are unsuccessful and thus warrants the declaration of a Site Area 
Emergency. 

 
In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs. This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor. The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Escalation of the emergency classification level would be via IC RG1 or FG1. 
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Developer Notes: 
 

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

 

Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

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

[BWR] – Reactor vessel water level cannot be restored and maintained above Minimum Steam 
Cooling RPV Water Level (as described in the EOP bases). 

 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drives entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that  
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use  
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

Site-specific indication of an inability to adequately remove heat from the RCS: 
 

[BWR] - Use the Heat Capacity Temperature Limit. This addresses the inability to remove heat 
via the main condenser and the suppression pool due to high pool water temperature. 

 

[PWR] - Insert site-specific parameters associated with inadequate RCS heat removal via the 
steam generators. These parameters should be identical to those used for the Inadequate Heat 
Removal threshold Fuel Clad Barrier Potential Loss 2.B and threshold RCS Barrier Potential  
Loss 2.A in the PWR EAL Fission Product Barrier Table. 

 

ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
 
Initiating Condition: Loss of all Vital DC power for 15 minutes or longer.     

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

SS8 

Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 

 
(1) Indicated voltage is Less than 210 VDC bus voltage (site-specific bus voltage value) 

on ALL unit-specific Technical Specification required 250VDC buses (site-
specific Vital DC busses) for 15 minutes or longer. 

 

Basis: 
 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

Developer Notes: 
 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

  The “site-specific Vital DC busses” are the DC busses that provide monitoring and 
control capabilities for SAFETY SYSTEMS. 

 

  ECL Assignment Attributes: 3.1.3.B 
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SA1 
 

ECL: Alert 
 

Initiating Condition: Loss of all but one AC power source to applicable 4KV Shutdown 
Boards to a unit emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) a. AC power capability to applicable 4KV Shutdown Boards s listed in Table E1 

for any unit (site-specific emergency buses) is reduced to a single power 
source for 15 minutes or longer. 

 
Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

APPLICABLE UNIT APPLICABLE 4KV SHUTDOWN BOARDS 
UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
AND 

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

SAFETY SYSTEMS. 
 

Basis: 
 
This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In this 
condition, the sole AC power source may be powering one, or more than one, train of safety- 
related equipment. This IC provides an escalation path from IC SU1. 

 
An “AC power source” is a source recognized in AOIs and EOPEOIs, 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. 
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Escalation of the emergency classification level would be via IC SS1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a  
single power source. For example, three independent 345kV offsite power circuits (i.e.,  
incoming power lines) comprise three separate power sources. Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power  
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOIs and EOPs, or beyond design basis accident  
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
SA2 

 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) a. An UNPLANNED event results in the inability to monitor one or more of the 

following parameters from within the Control Room for 15 minutes or longer. 
 

Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

 

AND 
 

b. ANY of the following transient events in progress: 
 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load 
 Reactor scram 
 ECCS actuation initiation 
 Thermal power oscillations greater than 10% 

 

Basis: 
 
This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room. During this condition, the margin to a potential fission product barrier challenge 
is reduced. It thus represents a potential substantial degradation in the level of safety of the 
plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require a 
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loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated in 
accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency plan 
implementing procedures addressing emergency classification, accident assessment, or   
protective action decision-making. 

 
This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, RPV level and RCS heat removal. The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition. In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for RPV 
water level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

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

 
Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

 
Developer Notes: 

 

In the PWR parameter list column, the “site-specific number” should reflect the minimum  
number of steam generators necessary for plant cooldown and shutdown. This criterion may also 
specify whether the level value should be wide-range, narrow-range or both, depending upon the 
monitoring requirements in emergency operating procedures. 

 

Developers may specify either pressurizer or reactor vessel level in the PWR parameter column  
entry for RCS Level. 

 

Developers should consider if the “transient events” list needs to be modified to better reflect 
site-specific plant operating characteristics and expected responses. 

 

The number, type, location and layout of Control Room indications, and the range of possible 
failure modes, can challenge the ability of an operator to accurately determine, within the time 
period available for emergency classification assessments, if a specific percentage of indications 
have been lost. The approach used in this EAL facilitates prompt and accurate emergency 
classification assessments by focusing on the indications for a selected subset of parameters. 

 

By focusing on the availability of the specified parameter values, instead of the sources of those 
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power  
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or  
not, primary or alternate, individual meter value or computer group display, etc. 
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A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72  
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the 
capability to perform emergency assessments. Compensatory measures for a loss of  
annunciation can be readily implemented and may include increased monitoring of main control  
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
information used to operate the plant, or process through AOIs or EOPs. Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

With respect to establishing event severity, the response to a loss of radiation monitoring data 
(e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
event will ensure adequate plant staff and NRC awareness, and drive the establishment of  
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 

 

Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the 
design basis of a digital I&C system should consider the FMEA information when developing 
their site-specific EALs. 

 

Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown,  refueling, and defueled modes, no 
analogous IC is included for these modes of operation. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
SA5 

 

Initiating Condition: 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. 

 
Operating Mode Applicability: Power Operation 

 
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. 

 
Emergency Action Levels: 

 
(1) a. An automatic or manual scram did not shutdown the reactor. 

 
AND 

 
b. Automatic ARI or Manual actions taken at the reactor control consoles are not 

successful in shutting down the reactor. 
 
Basis: 

 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and subsequent operator manual actions taken at the 
reactor control consoles to shutdown the reactor are also unsuccessful. This condition represents 
an actual or potential substantial degradation of the level of safety of the plant. An emergency 
declaration is required even if the reactor is subsequently shutdown by an action taken away from 
the reactor control consoles since this event entails a significant failure of the RPS. 

 
A manual action at the reactor control 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 control consoles (e.g., locally 
opening breakers). Actions taken at back-panels or other locations within the Control Room, or 
any location outside the Control Room, are not considered to be “at the reactor control consoles”. 

 
Taking the Reactor Mode Switch to SHUTDOWN is considered to be a manual scram action.  
[BWR] 

 

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 SS5. Depending upon plant responses and symptoms, escalation is also 
possible via IC FS1. Absent the plant conditions needed to meet either IC SS5 or FS1, an Alert 
declaration is appropriate for this event. 
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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 
InstructionProcedure criteria. 

 
Developer Notes: 

 

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

 

  Developers may include site-specific EOP criteria indicative of a successful reactor  
shutdown in an EAL statement, the Basis or both (e.g., a reactor power level). 

 

  The term “reactor control consoles” may be replaced with the appropriate site-specific 
term (e.g., main control boards). 

 

  ECL Assignment Attributes: 3.1.2.B 
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SA9 
ECL: Alert 

 

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

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

 

 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards)Wheeler lake level greater than elevation 565 feet AND 

water entering permanent plant structures due to flooding 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 

AND 
 

b. EITHER of the following: 
 

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

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

 
Basis: 
 
This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode. This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available. The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 

 
EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components. Operators will make this determination based on the totality of available event and 
damage report information. This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
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No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure 
of a piece of safety system equipment causes damage to the other train of the affected safety 
system or another safety system, then an emergency declaration is required in accordance with this 
IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (e.g., the pump motor stator, windings, flywheel, 
bearings and electrical connections).  The damage to individual components and sub-components 
on the affected safety system should therefore be assessed collectively at the system train-level, 
that is, regardless of their number or location, if all the damaged components are on one safety 
system train, and no other safety system or system train has been affected, then no emergency 
declaration is required. 

 
The emergency classification guidance provided above may also be used to assess damage caused 
by electrical arcing if no FIRE or EXPLOSION event is apparent.  
 
Escalation of the emergency classification level would be via IC FS1 or RS1. 

 
Developer Notes: 

 

For (site-specific hazards), developers should consider including other significant, site-specific 
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and redundant 
trains of equipment in accordance with site-specific design criteria. 

 

ECL Assignment Attributes: 3.1.2.B 
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SU1 
 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all offsite AC power capability to applicable 4KV Shutdown 
Boards to a unit emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite AC power capability to applicable 4KV Shutdown Boards as listed in 

Table E1 for any unit(site-  specific emergency buses) for 15 minutes or longer. 
 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 
 
This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of AC power to AC Shutdown Boardsemergency  
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 Shutdown Boardsemergency buses, whether or not the Shutdown Boardsbuses 
are powered from it. 

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

 
Escalation of the emergency classification level would be via IC SA1. 

 
Developer Notes: 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources  
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 
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ECL Assignment Attributes:  3.1.1.A 
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SU2 
 

ECL: Notification of Unusual Event 
 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. An UNPLANNED event results in the inability to monitor one or more of the 

following parameters from within the Control Room for 15 minutes or longer. 
 

Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

 

Basis: 
 
This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room. This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated in 
accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency plan 
implementing procedures addressing emergency classification, accident assessment, or   
protective action decision-making. 

 
This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, RPV level and RCS heat removal. The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition. In addition, if all indication sources for 
one or more of the listed parameters are lost, then the ability to determine the values of other 
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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 IC SA2. 

 
Developer Notes: 

 

In the PWR parameter list column, the “site-specific number” should reflect the minimum  
number of steam generators necessary for plant cooldown and shutdown. This criterion may also 
specify whether the level value should be wide-range, narrow-range or both, depending upon the 
monitoring requirements in emergency operating procedures. 

 

Developers may specify either pressurizer or reactor vessel level in the PWR parameter column  
entry for RCS Level. 

 

The number, type, location and layout of Control Room indications, and the range of possible 
failure modes, can challenge the ability of an operator to accurately determine, within the time 
period available for emergency classification assessments, if a specific percentage of indications 
have been lost. The approach used in this EAL facilitates prompt and accurate emergency 
classification assessments by focusing on the indications for a selected subset of parameters. 

 

By focusing on the availability of the specified parameter values, instead of the sources of those 
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power  
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or  
not, primary or alternate, individual meter value or computer group display, etc. 

 

A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72  
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the 
capability to perform emergency assessments. Compensatory measures for a loss of  
annunciation can be readily implemented and may include increased monitoring of main control  
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
information used to operate the plant, or process through AOIs or EOPs. Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

With respect to establishing event severity, the response to a loss of radiation monitoring data 
(e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
event will ensure adequate plant staff and NRC awareness, and drive the establishment of  
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 
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Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the 
design basis of a digital I&C system should consider the FMEA information when developing 
their site-specific EALs. 

 

Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no  
analogous IC is included for these modes of operation. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
SU3 

 

Initiating Condition: Reactor coolant activity greater than Technical Specification allowable 
limits. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2) 

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

 

(1) Sample analysis indicates that a reactor coolant activity value is greater than 26 µCi/gm 
dose equivalent I-131an allowable limit specified in Technical Specifications. 

 

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

 
Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

 
Developer Notes: 

 

For EAL #1 – Enter the radiation monitor(s) that may be used to readily identify when RCS  
activity levels exceed Technical Specification allowable limits. This EAL may be developed 
using different methods and sites should use existing capabilities to address it (e.g., development  
of new capabilities is not required). Examples of existing methods/capabilities include: 

 

An installed radiation monitor on the letdown system or air ejector. 
A hand-held monitor or deployed detector reading with pre-calculated conversion values or 

readily implementable conversion calculation capability. 
 

The monitor reading values should correspond to an RCS activity level approximately at 
Technical Specification allowable limits. 

 

If there is no existing method/capability for determining this EAL, then it should not be included.  
IC evaluation will be based on EAL #2. 

 

For EAL#2 – Developers may reword the EAL to include the reactor coolant activity 
parameter(s) specified in Technical Specifications and the associated allowable limit(s) (e.g., 
values for dose equivalent I-131 and gross activity, time-dependent or transient values, etc.). If  
this approach is selected, all RCS activity allowable limits should be included. 

 

ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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ECL: Notification of Unusual Event 
 
Initiating Condition: RCS leakage for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 

SU4 

 

(1) RCS uUnidentified or pressure boundary leakage greater than 10 gpm(site-specific value) 
for 15 minutes or longer. 

 
(2) RCS iIdentified leakage greater than 30 gpm(site-specific value) for 15 minutes or 

longer. 
 
(3) Leakage from the RCS to a location outside containment greater than 25 gpm for 15 

minutes or longer. 
 
Basis: 

 
This IC addresses RCS leakage which may be a precursor to a more significant event. In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak. This condition is considered to be a potential degradation of 
the level of safety of the plant. 

 
EAL #1 and EAL #2 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 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 (e.g., steam generator tube leakage in a PWR) 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 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 a 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 Specifications 
and, therefore, is not applicable to this EAL. 

 
The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the 
leakage, if possible. 
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Escalation of the emergency classification level would be via ICs of Recognition Category R or 
F. 

 
Developer Notes: 

 

EAL #1 – For the site-specific leak rate value, enter the higher of 10 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 

 

EAL #2 – For the site-specific leak rate value, enter the higher of 25 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 

 

For sites that have Technical Specifications that do not specify a leakage type for steam 
generator tube leakage, developers should include an EAL for tube leakage greater than 25 gpm  
for 15 minutes or longer. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Automatic or manual scram fails to shutdown the reactor. 

 
Operating Mode Applicability: Power Operation 

SU5 

 

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. 

 
Emergency Action Levels: (1 or 2) 

 
(1) a. An automatic scram did not shutdown the reactor. 

 
AND 

 
b. A subsequent automatic ARI or manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 
 
(2) a. A manual scram did not shutdown the reactor. 

 
AND 

 
b. EITHER of the following: 

 
• A subsequent automatic ARI or manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 
 

OR 
 

• A subsequent automatic scram is successful in shutting down the reactor. 
 
Basis: 

 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and either a subsequent operator manual action taken at 
the reactor control 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. 

 
Following the failure on an automatic reactor scram, operators will promptly initiate manual 
actions at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor 
scram). If these manual actions are successful in shutting down the reactor, core heat generation 
will quickly fall to a level within the capabilities of the plant’s decay heat removal systems. 

 
If an initial manual reactor scram is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a manual 
reactor scram) using a different switch). Depending upon several factors, the initial or  
subsequent effort to manually scram the reactor, or a concurrent plant condition, may lead to the 
generation of an automatic reactor scram signal. If a subsequent manual or automatic scram is 
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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. 
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A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor 
scram). This action does not include manually driving in control rods or implementation of 
boron injection strategies. Actions taken at back-panels or other locations within the Control 
Room, or any location outside the Control Room, are not considered to be “at the reactor control 
consoles”. 

 
Taking the Reactor Mode Switch to “shutdown” is considered to be a manual scram action.  
[BWR] 

 

The plant response to the failure of an automatic or manual reactor scram will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc. If 
subsequent operator manual actions taken at the reactor control consoles are also unsuccessful in 
shutting down the reactor, then the emergency classification level will escalate to an Alert via IC 
SA5. Depending upon the plant response, escalation is also possible via IC FA1. Absent the 
plant conditions needed to meet either IC SA5 or FA1, an Unusual Event declaration is 
appropriate for this event. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Should a reactor 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 causes a plant transient 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 does not cause a plant transient and the scram failure is determined through other 

means (e.g., assessment of test results), then this IC and the EALs are not applicable and no 
classification is warranted. 

 
Developer Notes: 

 

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

 

Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

  The term “reactor control consoles” may be replaced with the appropriate site-specific 
term (e.g., main control boards). 

 

ECL Assignment Attributes:  3.1.1.A 
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SU6 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all onsite or offsite communications capabilities. Operating Mode 

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

Emergency Action Levels: (1 or 2 or 3) 

(1) Loss of ALL of the following Table C3 Onsite communications methods: capability 
affecting the ability to perform routine operations. 
 

(2) Loss of ALL of the following ORO Table C3 Offsite communications methods: capability 
affecting the ability to perform offsite notifications. 
 

(3) Loss of ALL of the following Table C3 NRC communications methods: capability affecting 
the ability to perform NRC notifications. 
  (site-specific list of communications methods) 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 
 
This IC addresses a significant loss of on-site or offsite communications capabilities. While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to offsite 
locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 
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EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are (see Developer Notes)Alabama EMA, 
Lauderdale County, Lawrence County, Limestone County and Morgan County.. 

 
EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

 
Developer Notes: 

 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

EAL #2 - The “site-specific list of communications methods” should include all communications 
methods used to perform initial emergency notifications to OROs as described in the site 
Emergency Plan. The listing should include installed plant equipment and components, and not 
items owned and maintained by individuals. Example methods are ring-down/dedicated 
telephone lines, commercial telephone lines, radios, satellite telephones and internet-based 
communications technology. 

 

In the Basis section, insert the site-specific listing of the OROs requiring notification of an 
emergency declaration from the Control Room in accordance with the site Emergency Plan, and 
typically within 15 minutes. 

 

EAL #3 – The “site-specific list of communications methods” should include all communications 
methods used to perform initial emergency notifications to the NRC as described in the site 
Emergency Plan. The listing should include installed plant equipment and components, and not 
items owned and maintained by individuals. These methods are typically the dedicated 
Emergency Notification System (ENS) telephone line and commercial telephone lines. 

 

  ECL Assignment Attributes: 3.1.1.C 
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APPENDIX A – ACRONYMS AND ABBREVIATIONS 

AC ...................................................................................................................... Alternating Current 
AOII................................................................................................. Abnormal Operating Instruction 
Procedure 
APRM ................................................................................................. Average Power Range Meter 
ARI...............................................................................................................Alternate Rod Insertion 
ATWS ................................................................................... Anticipated Transient Without Scram 
 .......................................................................................................................................... B 
&W................................................................................................................... Babcock and Wilcox 
 .......................................................................................................................................... B 
IIT ....................................................................................... Boron Injection Initiation Temperature 
BWR ............................................................................................................. Boiling Water Reactor 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ......................................................................................................Code of Federal Regulations 
 .......................................................................................................................................... C 
TMT/CNMT .................................................................................................................Containment 
 .......................................................................................................................................... C 
SF ................................................................................................................ Critical Safety Function 
 .......................................................................................................................................... C    
SFST ........................................................................................ Critical Safety Function Status Tree 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL........................................................................................................... Emergency Action Level 
ECCS............................................................................................Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOPEOI .......................................................................Emergency Operating ProcedureInstruction 
EPA .............................................................................................Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................Emergency Plan Implementing Procedure 
 .......................................................................................................................................... E 
PR......................................................................................................... Evolutionary Power Reactor 
EPRI............................................................................................. Electric Power Research Institute 
 .......................................................................................................................................... E 
RG .................................................................................................. Emergency Response Guideline 
FAA............................................................................................... Federal Aviation Administration 
FBI ..................................................................................................Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ......................................................................................................................General Emergency 
HCTL .......................................................................................... Heat Capacity Temperature Limit 
HOO.............................................................................................. Headquarters Operations Officer 
HPCI .............................................................................................. High Pressure Coolant Injection 
 .......................................................................................................................................... H 
SI ................................................................................................................Human System Interface 
IC........................................................................................................................Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
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Keff ....................................................................................Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
LOCA........................................................................................................Loss of Coolant Accident 
MCR.................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL .......................................................................................................................Main Steam Line 
mR, mRem, mrem, mREM ............................................................milli-Roentgen Equivalent Man 
MW ....................................................................................................................................Megawatt 
NEI............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS .................................................................................................Nuclear Steam Supply System 
NORAD .................................................................North American Aerospace Defense Command 
(NO)UE..........................................................................................(Notification Of) Unusual Event 
 .......................................................................................................................................... N 
UMARC9................................................................... Nuclear Management and Resources Council 
OBE.......................................................................................................Operating Basis Earthquake 
OCA .............................................................................................................Owner Controlled Area 
ODCM/ODAM ...................................................... Offsite Dose Calculation (Assessment) Manual 
ORO ................................................................................................ Off-site Response Organization 
PA ..............................................................................................................................Protected Area 
 .......................................................................................................................................... P 
ACS......................................................................................Priority Actuation and Control System 
PAG.......................................................................................................Protective Action Guideline 
 .......................................................................................................................................... P 
ICS ................................................................................... Process Information and Control System 
PCIS ................................................................................... Primary Containment Isolation System 
PRA/PSA ....................................Probabilistic Risk Assessment / Probabilistic Safety Assessment 
 .......................................................................................................................................... P 
WR ..........................................................................................................Pressurized Water Reactor 
 .......................................................................................................................................... P 
S ........................................................................................................................... Protection System 
PSIG................................................................................................. Pounds per Square Inch Gauge 
R......................................................................................................................................... Roentgen 
 .......................................................................................................................................... R 
CC ..............................................................................................................Reactor Control Console 
RCIC ............................................................................................... Reactor Core Isolation Cooling 
RCS .............................................................................................................Reactor Coolant System 
Rem, rem, REM ......................................................................................Roentgen Equivalent Man 
 .......................................................................................................................................... R 
ETS .........................................................................Radiological Effluent Technical Specifications 
RPS .........................................................................................................Reactor Protection System 
RPV............................................................................................................. Reactor Pressure Vessel 
 .......................................................................................................................................... R 
VLIS......................................................................... Reactor Vessel Level Instrumentation System 
 .......................................................................................................................................... R 
WCU ............................................................................................................ Reactor Water Cleanup 
SAR.............................................................................................................. Safety Analysis Report 

 
 

9 NUMARC was a predecessor organization of the Nuclear Energy Institute (NEI). 
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 .......................................................................................................................................... S 
AS .......................................................................................................... Safety Automation System 
SBO.........................................................................................................................Station Blackout 
SCBA ..................................................................................... Self-Contained Breathing Apparatus 
 .......................................................................................................................................... S 
G..............................................................................................................................Steam Generator 
 .......................................................................................................................................... S 
I ................................................................................................................................ Safety Injection 
 .......................................................................................................................................... S 
ICS ..................................................................................... Safety Information and Control System 
SED ............................................................................................................Site Emergency Director 
SPDS ............................................................................................Safety Parameter Display System 
SRV.................................................................................................................... Safety Relief Valve 
SRO............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TOAF .................................................................................................................. Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
 .......................................................................................................................................... W 
OG...................................................................................................... Westinghouse Owners Group 
WRGERMS ...........................................Wide Range Gaseous Effluent Radiation Monitor System 
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APPENDIX B – DEFINITIONS 

NEI 99-01 (Revision 6) 
November 2012 

 

The following definitions are taken from Title 10, Code of Federal Regulations, and related 
regulatory guidance documents. 

 
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 PAG exposure levels. 

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

 
Notification of Unusual Event (NOUE)10: 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. 

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

 
The following are key terms necessary for overall understanding the NEI 99-01 emergency 
classification scheme. 

 
Emergency Action Level (EAL): A pre-determined, site-specific, observable threshold for an 
Initiating Condition that, when met or exceeded, places the plant in a given emergency 
classification level. 

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

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
 General Emergency (GE) 

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

 
 

 

10 This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology. 
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NEI 99-01 (Revision 6) 
November 2012 

 

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. 

 
Selected terms used in Initiating Condition and Emergency Action Level statements are set in all 
capital letters (e.g., ALL CAPS). These words are defined terms that have specific meanings as 
used in this document. The definitions of these terms are provided below. 
 
ALERT: Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA PAG exposure levels. 

 
CONFINEMENT BOUNDARY: (Insert a site-specific definition for this term.) Developer Note 
– The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry  
storage.Spent Fuel Storage Cask CONFINEMENT BOUNDARY consists of MPC shell, bottom 
base plate, MPC lid (including the vent and drain port cover plates), MPC closure ring, and 
associated welds. 

 
CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided.  Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident.(Insert a site-specific 
definition for this term.) Developer Note – 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. 

 

EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 

 

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

 
  FAULTED: The term applied to a steam generator that has a steam leak on the secondary 
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the steam 
generator to become completely depressurized. Developer Note – This term is applicable to  
PWRs only. 

 

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

 

FLOODING:  A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 
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GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment integrity 
or hostile actions that result in an actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for 
more than the immediate site area. 

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

 
HOSTILE ACTION: An act toward 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). 

 
HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 
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IMMINENT: The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

 

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

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

 
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: The site property owned by or otherwise under the control of 
Site Security.(Insert a site-specific definition for this term.) Developer Note – This term is 
typically taken to mean the site property owned by, or otherwise under the control of, the 
licensee. In some cases, it may be appropriate for a licensee to define a smaller area with a 
perimeter closer to the plant Protected Area perimeter (e.g., a site with a large OCA where some 
portions of the boundary may be a significant distance from the Protected Area). In these cases, 
developers should consider using the boundary defined by the Restricted or Secured Owner  
Controlled Area (ROCA/SOCA). The area and boundary selected for scheme use must be 
consistent with the description of the same area and boundary contained in the Security Plan. 

 

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

 
PROTECTED AREA: The area which is encompassed by the security fence and to which access 
is controlled.(Insert a site-specific definition for this term.) Developer Note – This term is 
typically taken to mean the area under continuous access monitoring and control, and armed  
protection as described in the site Security Plan. 

 

REFUELING PATHWAY: The reactor refueling cavity, spent fuel pool, or fuel transfer 
canal.(Insert a site-specific definition for this term.) Developer Note – This description should 
include all the cavities, tubes, canals and pools through which irradiated fuel may be moved, but 
not including the reactor vessel. 

 

RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of  
sufficient magnitude to require a safety injection. Developer Note – This term is applicable to  
PWRs only. 

 

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. Developer Note – This term may be modified to include the 
attributes of “safety-related” in accordance with 10 CFR 50.2 or other site-specific terminology, 
if desired. 

 

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 
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potential degradation to the level of safety of the plant. A SECURITY CONDITION does not 
involve a HOSTILE ACTION. 

 

SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 

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



AB-6  

NEI 99-01 (Revision 6) 
November 2012 

 

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

 

UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection 
has been initiated. No releases of radioactive material requiring offsite response or monitoring 
are expected unless further degradation of safety systems occurs. 

 

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

 
VISIBLE DAMAGE: Damage to a 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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1.0 PURPOSE 
 
This document provides an explanation and rationale for each Emergency Action Level (EAL) 
included in the EAL Upgrade Project for Browns Ferry Nuclear Power Plant (BFN). It 
should be used to facilitate review of the BFN EALs and provide historical documentation 
for future reference. Decision-makers responsible for implementation of EPIP-1, "Emergency 
Plan Classification Logic," may use this document as a technical reference in support of EAL 
interpretation. This information may assist the Site Emergency Director (SED) in making 
classifications, particularly those involving judgment or multiple events. The basis information 
may also be useful in training and for explaining event classifications to off-site officials. 
 
The expectation is that emergency classifications are to be made as soon as conditions are 
present and recognizable for the classification, but within 15 minutes or less in all cases of 
conditions present. Use of this document for assistance is not intended to delay the 
emergency classification. 
 
Because the information in a basis document can affect emergency classification decision 
making (for example, the SED refers to it during an event), the NRC staff expects that changes to 
the basis document will be evaluated in accordance with the provisions of 10 CFR 50.54(q). 
 
2.0 DISCUSSION 
 
2.1 BACKGROUND 
 
EALs are the plant-specific indications, conditions or instrument readings that are utilized to 
classify emergency conditions defined in the TVA Radiological Emergency Plan (REP). 
 
In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of 
Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance. 
NEI 99-01 (NUMARC/NESP-007) Revisions 4 and 5 were subsequently issued for industry 
implementation. Enhancements over earlier revisions included: 
 

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

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

• Simplifying the fission product barrier EAL threshold for a Site Area Emergency. 
 
Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to 
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs). 
Using NEI 99-01 Revision 6, "Methodology for the Development of Emergency Action Levels 
for Non-Passive Reactors," November 2012 (ADAMS Accession Number ML12326A805) (ref. 
4.1.1), BFN conducted an EAL implementation upgrade project that produced the EALs 
discussed herein. 
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2.2 FISSION PRODUCT BARRIERS 
 
Fission product barrier thresholds represent threats to the defense in depth design concept that 
precludes the release of radioactive fission products to the environment. This concept relies on 
multiple physical barriers, any one of which, if maintained intact, precludes the release of 
significant amounts of radioactive fission products to the environment. 
 
Many of the EALs derived from the NEI methodology are fission product barrier threshold 
based. That is, the conditions that define the EALs are based upon thresholds that represent the 
loss or potential loss of one or more of the three fission product barriers. "Loss" and "Potential 
Loss" signify the relative damage and threat of damage to the barrier. A "Loss" threshold means 
the barrier no longer assures containment of radioactive materials. A "Potential Loss" threshold 
implies an increased probability of barrier loss and decreased certainty of maintaining the barrier. 
The primary fission product barriers are: 
 

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

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

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

 
2.3 FISSION PRODUCT BARRIER CLASSIFICATION CRITERIA 
 
The following criteria are the bases for event classification related to fission product barrier 
loss or potential loss: 
 
Alert: 
Any loss or any potential loss of either Fuel Clad or RCS barrier 
 
Site Area Emergency: 
Loss or potential loss of any two barriers 
 
General Emergency: 
Loss of any two barriers and loss or potential loss of the third barrier 
 
2.4 EAL ORGANIZATION 
 
The BFN EAL scheme includes the following features: 
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• Division of the EAL set into three broad groups: 

 
o EALs applicable under any plant operating modes - This group would be reviewed by 

the EAL-user any time emergency classification is considered. 
 

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

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

 
• The purpose of the groups is to avoid review of hot condition EALs when the plant is in a 

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

 
• Within each group, assignment of EALs to categories and subcategories: 
 
Category and subcategory titles are selected to represent conditions that are operationally 
significant to the EAL-user. The BFN EAL categories are aligned to and represent the NEI 99-
01"Recognition Categories." Subcategories are used in the BFN scheme as necessary to further 
divide the EALs of a category into logical sets of possible emergency classification thresholds. 
The BFN EAL categories and subcategories are listed below.
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Table 1 - BFN EAL Groups, Categories and Subcategories 

 
BFN EALs  

Category Subcategory 
Group: Any Operating Mode 
R - Abnormal Rad Levels/Rad Effluent   1 - Radiological Effluent     
      2 - Irradiated Fuel Event      
      3 - Area Radiation Levels 
 
H - Hazards and Other Conditions Affecting   1 - Security       
      2 - Seismic Event        
      3 - Natural or Technological Hazard 
      4 - Fire 
      5 - Hazardous Gases 
      6 - Control Room Evacuation 
      7 - Emergency Director Judgment 
 
E- ISFSI       1 - Confinement Boundary     
        Group: Hot Conditions 
      1 - Loss of Essential AC Power     
      2 - Loss of Vital DC Power 
      3 - Loss of Control Room Indications 
      4 - RCS Activity 
S - System Malfunction     5 - RCS Leakage 
      6 - RPS Failure 
      7 - Loss of Communications 
      8 - Containment Failure 
      9 - Hazardous Event Affecting Safety Systems 
 
F - Fission Product Barrier     None        
Group: Cold Conditions 
      1 - RCS Level      
      2 - Loss of Essential AC Power    
C - Cold Shutdown/Refueling System    3 - RCS Temperature 
Malfunction      4 - Loss of Vital DC Power 
      5 - Loss of Communications 
      6 - Hazardous Event Affecting Safety Systems 
 

 
The primary tool for determining the emergency classification level is the EAL Classification 
Wallboard. The user of the EAL Classification Wallboard may (but is not required to) consult the 
EAL Technical Bases Document in order to obtain additional information concerning the EALs 
under classification consideration. The user should consult this document for such information.
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2.5 TECHNICAL BASES INFORMATION 
 
EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any, 
Hot, Cold), EAL category (R, C, H, S, E and F) and EAL subcategory.  
 
For each EAL, the following information is provided: 
 

• Category Letter & Title 
 

• Initiating Condition (IC) 
 

• Operating Mode Applicability 
 

• Site-specific EAL description of the generic IC given in NEI 99-01 Rev. 6. 
 
Each EAL is assigned a unique identifier to support accurate communication of the emergency 
classification to onsite and offsite personnel. Three characters define each EAL identifier: 
 

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

2. Second character (letter): The Emergency Classification Level (G, S, A or U) 
• G = General Emergency 
• S = Site Area Emergency 
• A = Alert 
• U = Unusual Event 

 
3. Third character (number): Subcategory number within the given category.  Subcategories 

are sequentially numbered beginning with the number one (1). If a category does not 
have a subcategory, this character is assigned the number one (1). 

 
Exact wording of the EAL as it appears in the EAL Classification Matrix 
 
Basis 
 
A Plant-Specific basis section that provides BFN-relevant information concerning the 
EAL. This is followed by a Generic basis section that provides a description of the rationale 
for the EAL as provided in NEI 99-01 Rev. 6. 
 
BFN Basis Reference(s) 
 
Site-specific source documentation from which the EAL is derived. 
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2.6 OPERATING MODE APPLICABILITY (REF. 4.1.7) 
 
1 Power Operation 
Mode Switch in Run 
 
2 Startup 
Mode Switch in Startup/Hot Standby or Refuel (with all vessel head bolts fully tensioned) 
 
3 Hot Shutdown 
Mode Switch in Shutdown, Average Reactor Coolant Temperature >212 °F 
 
4 Cold Shutdown 
Mode Switch in Shutdown, Average Reactor Coolant Temperature ≤ 212 °F 
 
5 Refueling 
Mode Switch in Shutdown or Refuel, and one or more vessel head bolts less than fully tensioned. 
 
D Defueled 
All reactor fuel removed from reactor pressure vessel (full core off load during refueling 
or extended outage). 
 
The plant operating mode that exists at the time that the event occurs (prior to any protective 
system or operator action being initiated in response to the condition) should be compared to the 
mode applicability of the EALs. If a lower or higher plant operating mode is reached before the 
emergency classification is made, the declaration shall be based on the mode that existed at the 
time the event occurred. 
 
2.7 Unit Designation 
 
The specific unit designator (1,2 or 3) is represented.  For equipment or components that are 
common or non unit-specific the 0 designator is used. (Example 0-RM-XX represents a radiation 
monitor that is common to both units). 
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

 

3.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Site Emergency Director (SED) must consider all 
information having a bearing on the proper assessment of an Initiating Condition (IC). This 
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability, 
Notes, and the informing basis information. In the Recognition Category F matrices, EALs are 
based on loss or potential loss of Fission Product Barrier Thresholds. 
 
3.1.1 Classification Timeliness 
 
NRC regulations require the licensee to establish and maintain the capability to assess, classify, 
and declare an emergency condition within 15 minutes after the availability of indications to 
plant operators that an emergency action level has been exceeded and to promptly declare the 
emergency condition as soon as possible following identification of the appropriate emergency 
classification level. The NRC staff has provided guidance on implementing this requirement in 
NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency Planning for Nuclear Power Plants" 
(ref. 4.1.11). 
 
3.1.2 Valid Indications 
 
All emergency classification assessments shall be based upon valid indications, reports or 
conditions. A valid indication, report, or condition, is one that has been verified through 
appropriate means such that there is no doubt regarding the indicator's operability, the condition's 
existence, or the report's accuracy. For example, verification could be accomplished through an 
instrument channel check, response on related or redundant indicators, or direct observation by 
plant personnel. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct 
observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
3.1.3 Imminent Conditions 
 
For ICs and EALs that have a stipulated time duration (for example, 15 minutes, 30 minutes, 
etc.), the Site Emergency Director (SED) should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, or will 
likely exceed, the applicable time. If an ongoing radiological release is detected and the release 
start time is unknown, it should be assumed that the release duration specified in the IC/EAL has 
been exceeded, absent data to the contrary. 
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3.1.4 Planned vs. Unplanned Events 
 
A planned work activity that results in an expected event or condition which meets or exceeds an 
EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as 
planned, and 2) the plant remains within the limits imposed by the operating license. Such 
activities include planned work to test, manipulate, repair, maintain or modify a system or 
component. In these cases, the controls associated with the planning, preparation and execution 
of the work will ensure that compliance is maintained with all aspects of the operating license 
provided that the activity proceeds and concludes as expected. Events or conditions of this type 
may be subject to the reporting requirements of 10 § CFR 50.72 (ref. 4.1.4). 
 
3.1.5 Classification Based on Analysis 
 
The assessment of some EALs is based on the results of analyses that are necessary to ascertain 
whether a specific EAL threshold has been exceeded (for example, dose assessments, chemistry 
sampling, RCS leak rate calculation, etc.). For these EALs, the EAL wording or the associated 
basis discussion will identify the necessary analysis. In these cases, the 15-minute declaration 
period starts with the availability of the analysis results that show the threshold to be exceeded 
(that is, this is the time that the EAL information is first available). The NRC expects licensees to 
establish the capability to initiate and complete EAL-related analyses within a reasonable period 
of time (for example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 
 
While the EALs have been developed to address a full spectrum of possible events and 
conditions which may warrant emergency classification, a provision for classification based on 
operator/management experience and judgment is still necessary. The NEI 99-01 EAL scheme 
provides the Site Emergency Director (SED) with the ability to classify events and conditions 
based upon judgment using EALs that are consistent with the Emergency Classification Level 
(ECL) definitions (refer to Category H). The Site Emergency Director (SED) will need to 
determine if the effects or consequences of the event or condition reasonably meet or exceed a 
particular ECL definition. A similar provision is incorporated in the Fission Product Barrier 
Tables; judgment may be used to determine the status of a fission product barrier. 
 
3.2 CLASSIFICATION METHODOLOGY 

 

To make an emergency classification, the user will compare an event or condition (that is, the 
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or 
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode 
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise met, 
the emergency classification process "clock" starts, and the ECL must be declared in accordance 
with plant procedures no later than fifteen minutes after the process "clock" started. 
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When assessing an EAL that specifies a time duration for the off-normal condition, the "clock" 
for the EAL time duration runs concurrently with the emergency classification process "clock." 
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.11). 
 
3.2.1 Classification of Multiple Events and Conditions 
 
When multiple emergency events or conditions are present, the user will identify all met or 
exceeded EALs. The highest applicable ECL identified during this review is declared. For 
example: 
 

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

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

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

 
Related guidance concerning classification of rapidly escalating events or conditions is provided 
in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for Emergency 
Notifications During Quickly Changing Events (ref. 4.1.2). 
 
3.2.2 Consideration of Mode Changes During Classification 
 
The mode in effect at the time that an event or condition occurred, and prior to any plant or 
operator response, is the mode that determines whether or not an IC is applicable. If an event or 
condition occurs, and results in a mode change before the emergency is declared, the emergency 
classification level is still based on the mode that existed at the time that the event or condition 
was initiated (and not when it was declared). Once a different mode is reached, any new event or 
condition, not related to the original event or condition, requiring emergency classification 
should be evaluated against the ICs and EALs applicable to the operating mode at the time of the 
new event or condition. 
 
For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable 
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered 
during the subsequent plant response. In particular, the fission product barrier EALs are 
applicable only to events that initiate in the Hot Shutdown mode or higher. 
 
3.2.3 Classification of Imminent Conditions 
 
Although EALs provide specific thresholds, the Site Emergency Director (SED) must remain 
alert to events or conditions that could lead to meeting or exceeding an EAL within a relatively 
short period of time (that is, a change in the ECL is IMMINENT). If, in the judgment of the Site 
Emergency Director (SED), meeting an EAL is IMMINENT, the emergency classification 
should be made as if the EAL has been met. While applicable to all emergency classification 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 12 
Revision 0 

 
levels, this approach is particularly important at the higher emergency classification levels since 
it provides additional time for implementation of protective measures. 
 
3.2.4 Emergency Classification Level Upgrading and Termination 
 
Once a classification level is declared, no downgrade to a lower classification will be allowed.  
An ECL may be terminated when the event or condition that meets the highest IC and EAL 
no longer exists, and other site-specific termination requirements are met.  
 
As noted above, guidance concerning classification of rapidly escalating events or conditions is 
provided in RIS 2007-02 (ref. 4.1.2). 
 
3.2.5 Classification of Short-Lived Events 
 
Event-based ICs and EALs define a variety of specific occurrences that have potential or actual 
safety significance. By their nature, some of these events may be short-lived and, thus, over 
before the emergency classification assessment can be completed. If an event occurs that meets 
or exceeds an EAL, the associated ECL must be declared regardless of its continued presence at 
the time of declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically trip the reactor followed by a successful manual trip. 
 
3.2.6 Classification of Transient Conditions 
 
Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the 
IC/EAL conditions be present for a defined period of time before an emergency declaration is 
warranted. In cases where no time-based criterion is specified, it is recognized that some 
transient conditions may cause an EAL to be met for a brief period of time (for example, a few 
seconds to a few minutes). The following guidance should be applied to the classification of 
these conditions. 
 
EAL momentarily met during expected plant response - In instances where an EAL is briefly met 
during an expected (normal) plant response, an emergency declaration is not warranted provided 
that associated systems and components are operating as expected, and operator actions are 
performed in accordance with procedures. 
 
EAL momentarily met but the condition is corrected prior to an emergency declaration - If an 
operator takes prompt manual action to address a condition, and the action is successful in 
correcting the condition prior to the emergency declaration, then the applicable EAL is not 
considered met and the associated emergency declaration is not required. For illustrative 
purposes, consider the following example: 
 

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

It is important to stress that the 15-minute emergency classification assessment period (process 
clock) is not a "grace period" during which a classification may be delayed to allow the 
performance of a corrective action that would obviate the need to classify the event.  Emergency 
classification assessments must be deliberate and timely, with no undue delays.  The provision 
discussed above addresses only those rapidly evolving situations when an operator is able to take 
a successful corrective action prior to the Site Emergency Director (SED) completing the review 
and steps necessary to make the emergency declaration. This provision is included to ensure that 
any public protective actions resulting from the emergency classification are truly warranted by 
the plant conditions. 
 
3.2.7 After-the-Fact Discovery of an Emergency Event or Condition 
 
In some cases, an EAL may be met but the emergency classification was not made at the time of 
the event or condition. This situation can occur when personnel discover that an event or 
condition existed which met an EAL, but no emergency was declared, and the event or condition 
no longer exists at the time of discovery. This may be due to the event or condition not being 
recognized at the time or an error that was made in the emergency classification process. 
 
In these cases, no emergency declaration is warranted; however, the guidance contained in 
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in 
accordance with 10 CFR § 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared 
event or condition. The licensee should also notify appropriate State and local agencies in 
accordance with the agreed upon arrangements. 
 
3.2.8 Retraction of an Emergency Declaration 
 
Guidance on the retraction of an emergency declaration reported to the NRC is discussed in 
NUREG-1022 (ref. 4.1.3).



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 14 
Revision 0 

 
4.0 REFERENCES 

 

4.1  DEVELOPMENTAL 
4.1.1  NEI 99-01 Revision 6, Methodology for the Development of Emergency Action   

Levels for Non-Passive Reactors, ADAMS Accession Number ML12326A805 
4.1.2  RIS 2007-02 Clarification of NRC Guidance for Emergency Notifications During 

Quickly Changing Events, February 2, 2007. 
4.1.3  NUREG-1022 Event Reporting Guidelines: 10CFR50.72 and 50.73 
4.1.4  10 § CFR 50.72 Immediate Notification Requirements for Operating Nuclear Power 

Reactors 
4.1.5  10 § CFR 50.73 License Event Report System 
4.1.6  BFN FSAR Section 2.1.1 Site Location and Description 
4.1.7  Technical Specifications Table 1.1-1 Modes 
4.1.8  NSIR/DPR-ISG-01 Interim Staff Guidance, Emergency Planning for Nuclear Power 

Plants 
4.1.9  BFN Offsite Dose Calculation Manual (ODCM) 
 

4.2 IMPLEMENTING 
4.2.1  EPIP-1, Emergency Plan Classification Logic 
4.2.2  NEI 99-01 Rev. 6 to BFN EAL Comparison Matrix 
4.2.3  BFN EAL Wallboard 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 15 
Revision 0 

 

  

5.0  DEFINITIONS, ACRONYMS & ABBREVIATIONS 
 

5.1  DEFINITIONS (REF. 4.1.1 EXCEPT AS NOTED) 
 
Selected terms used in Initiating Condition and Emergency Action Level statements are set in 
all capital letters (for example, ALL CAPS). These words are defined terms that have specific 
meanings as used in this document. The definitions of these terms are provided below. 
 
ALERT: Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA PAG exposure levels. 
 
CONFINEMENT BOUNDARY: Spent Fuel Storage Canister CONFINEMENT BOUNDARY 
consists of MPC shell, bottom base plate, MPC lid (including the vent and drain port cover 
plates), MPC closure ring, and associated welds. 

CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided.  Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident. 

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. 

EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 
 
EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to 
combustion, chemical reaction or overpressurization.  A release of steam (from high energy lines 
or components) or an electrical component failure (caused by short circuits, grounding, arcing, 
etc.) should not automatically be considered an explosion.  Such events 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 FIRES. Observation of flame is 
preferred but is NOT required if large quantities of smoke and heat are observed. 

FLOODING:  A condition where water is entering a room or area faster than installed equipment 
is capable of removal, resulting in a rise of water level within the room or area. 
 
GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment integrity 
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or hostile actions that result in an actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for more 
than the immediate site area. 
 
HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be met 
by the station. 

HOSTILE ACTION: An act toward 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 (that is, this may include violent acts between 
individuals in the owner controlled area). 

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 

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

IMPEDE(d):  Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (for example, 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 
 
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is 
designed and constructed for the interim storage of spent nuclear fuel and other radioactive 
materials associated with spent fuel storage.  

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: The site property owned by or otherwise under the control of 
Site Security. 

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

PROTECTED AREA:  The area which is encompassed by the security fence and to which access 
is controlled. 

REFUELING PATHWAY: The reactor refueling cavity, spent fuel pool, or fuel transfer canal. 

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

SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 
 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally.  

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

UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection 
has been initiated. No releases of radioactive material requiring offsite response or monitoring 
are expected unless further degradation of safety systems occurs. 
 
VALID:  An indication, report, or condition, is considered to be valid when it is verified by (1) 
an instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
VISIBLE DAMAGE: Damage to a component or structure that is readily observable without 
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause 
concern regarding the operability or reliability of the affected component or structure. 
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5.2  ABBREVIATIONS/ACRONYMS 
AC ...................................................................................................................... Alternating Current 
AOI ................................................................................................ Abnormal Operating Instruction 
APRM ................................................................................................. Average Power Range Meter 
ARI ............................................................................................................... Alternate Rod Insertion 
ATWS ................................................................................... Anticipated Transient Without Scram 
BWR ............................................................................................................. Boiling Water Reactor 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ...................................................................................................... Code of Federal Regulations 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL ........................................................................................................... Emergency Action Level 
ECCS............................................................................................ Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOI ............................................................................................... Emergency Operating Instruction 
EPA ............................................................................................. Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................ Emergency Plan Implementing Procedure 
EPRI ............................................................................................. Electric Power Research Institute 
FAA............................................................................................... Federal Aviation Administration 
FBI .................................................................................................. Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ...................................................................................................................... General Emergency 
HCTL .......................................................................................... Heat Capacity Temperature Limit 
HOO .............................................................................................. Headquarters Operations Officer 
HPCI .............................................................................................. High Pressure Coolant Injection 
IC........................................................................................................................ Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE ............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
Keff .................................................................................... Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
LOCA ........................................................................................................Loss of Coolant Accident 
MCR .................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL ....................................................................................................................... Main Steam Line 
mR, mRem, mrem, mREM  ............................................................ milli-Roentgen Equivalent Man 
MW ....................................................................................................................................Megawatt 
NEI ............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS ................................................................................................. Nuclear Steam Supply System 
NORAD ................................................................. North American Aerospace Defense Command 
(NO)UE .......................................................................................... (Notification Of) Unusual Event 
OBE....................................................................................................... Operating Basis Earthquake 
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OCA ............................................................................................................. Owner Controlled Area 
ODCM........................................................................................... Offsite Dose Calculation Manual 
ORO ................................................................................................ Off-site Response Organization 
PA .............................................................................................................................. Protected Area 
PAG....................................................................................................... Protective Action Guideline 
PCIS  ................................................................................... Primary Containment Isolation System 
PRA/PSA .................................... Probabilistic Risk Assessment / Probabilistic Safety Assessment 
PSIG ................................................................................................. Pounds per Square Inch Gauge 
R ......................................................................................................................................... Roentgen 
RCIC ............................................................................................... Reactor Core Isolation Cooling 
RCS ............................................................................................................. Reactor Coolant System 
Rem, rem, REM  ......................................................................................Roentgen Equivalent Man 
RPS ......................................................................................................... Reactor Protection System 
RPV ............................................................................................................. Reactor Pressure Vessel 
SAR .............................................................................................................. Safety Analysis Report 
SBO ......................................................................................................................... Station Blackout 
SCBA .....................................................................................  Self-Contained Breathing Apparatus 
SED ............................................................................................................ Site Emergency Director 
SPDS ............................................................................................ Safety Parameter Display System 
SRV .................................................................................................................... Safety Relief Valve 
SRO ............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TAF ..................................................................................................................... Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
WRGERMS .......................................... Wide Range Gaseous Effluent Radiation Monitor System 
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ATTACHMENT 1 EAL Bases 

 INITIATING CONDITION Page # 
R ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICs/EAL  

RG1 Release of gaseous radioactivity resulting in offsite dose greater than 1,000 mrem TEDE or 
5,000 mrem thyroid CDE. 22 

RG2 Spent fuel pool level cannot be restored to at least 641′ 4″ for 60 minutes or longer. 24 

RS1 Release of gaseous radioactivity resulting in offsite dose greater than 100 mrem TEDE or 500 
mrem thyroid CDE. 25 

RS2 Spent fuel pool level at 641′ 4″. 27 

RA1 Release of gaseous or liquid radioactivity resulting in offsite dose greater than 10 mrem 
TEDE or 50 mrem thyroid CDE. 28 

RA2 Significant lowering of water level above, or damage to, irradiated fuel. 30 

RA3 Radiation levels that impede access to equipment necessary for normal plant operations, 
cooldown or shutdown. 32 

RU1 Release of gaseous or liquid radioactivity greater than 2 times the ODCM limits for 60 
minutes or longer. 34 

RU2 UNPLANNED loss of water level above irradiated fuel. 36 
C COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICs/EALs  

CG1 Loss of RPV inventory affecting fuel clad integrity with containment challenged. 37 
CS1 Loss of RPV inventory affecting core decay heat removal capability. 40 
CA1 Loss of RPV inventory. 42 

CA2 Loss of all offsite and all onsite AC power to applicable 4KV Shutdown Boards to a unit for 
15 minutes or longer. 44 

CA3 Inability to maintain the plant in cold shutdown. 45 
CA6 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode. 47 
CU1 UNPLANNED loss of  RPV inventory for 15 minutes or longer. 49 

CU2 Loss of all but one AC power source to applicable 4KV Shutdown Boards to a unit for 15 
minutes or longer. 51 

CU3 UNPLANNED rise in RCS temperature. 53 
CU4 Loss of Vital DC power for 15 minutes or longer.  55 
CU5 Loss of all onsite or offsite communications capabilities. 56 

E INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICs/EALs  
EU1 Damage to a loaded canister CONFINEMENT BOUNDARY 58 

F FISSION PRODUCT BARRIER ICs/EALs  
FG1 Loss of any two barriers and Loss or Potential Loss of the third barrier. 61 
FS1 Loss or Potential Loss of any two barriers. 61 
FA1 Any Loss or any Potential Loss of either the Fuel Clad or RCS barrier. 61 

H HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICs/EALs  
HG1 HOSTILE ACTION resulting in loss of physical control of the facility. 79 

HG7 Other conditions exist which in the judgment of the SED warrant declaration of a General 
Emergency. 81 

HS1 HOSTILE ACTION within the PROTECTED AREA 82 
HS6 Inability to control a key safety function from outside the Control Room. 84 
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 INITIATING CONDITION Page # 

HS7 Other conditions exist which in the judgment of the SED warrant declaration of a Site Area 
Emergency 86 

HA1 HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne attack threat 
within 30 minutes 87 

HA5 Gaseous release impeding access to equipment necessary for normal plant operations, 
cooldown or shutdown 89 

HA6 Control Room evacuation resulting in transfer of plant control to alternate locations 91 
HA7 Other conditions exist which in the judgment of the SED warrant declaration of an Alert 92 
HU1 Confirmed SECURITY CONDITION or threat 93 
HU2 Seismic event greater than OBE levels 95 
HU3 Hazardous event 96 
HU4 FIRE potentially degrading the level of safety of the plant 98 
HU7 Other conditions exist which in the judgment of the SED warrant declaration of a (NO)UE 101 

S SYSTEM MALFUNCTION ICs/EALs  

SG1 Prolonged loss of all offsite and all onsite AC power to applicable 4KV Shutdown Boards to 
a unit 102 

SG8 Loss of all AC and Vital DC power sources for 15 minutes or longer 104 

SS1 Loss of all offsite and all onsite AC power to applicable 4KV Shutdown Boards to a unit for 
15 minutes or longer 105 

SS5 Inability to shutdown the reactor causing a challenge to RPV water level or RCS heat 
removal 106 

SS8 Loss of all Vital DC power for 15 minutes or longer 107 

SA1 Loss of all but one AC power source to applicable 4KV Shutdown Boards to a unit for 15 
minutes or longer 108 

SA2 UNPLANNED loss of Control Room indications for 15 minutes or longer with a significant 
transient in progress 110 

SA5 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 112 

SA9 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode 114 

SU1 Loss of all offsite AC power capability to applicable 4KV Shutdown Boards to a unit for 15 
minutes or longer 116 

SU2 UNPLANNED loss of Control Room indications for 15 minutes or longer 117 
SU3 Reactor coolant activity greater than Technical Specification allowable limits 119 
SU4 RCS leakage for 15 minutes or longer 120 
SU5 Automatic or manual scram fails to shutdown the reactor 122 
SU6 Loss of all onsite or offsite communications capabilities 124 
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RG1 
ECL:  General Emergency 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the General Emergency promptly upon determining that the 

applicable time has been exceeded, or will likely be exceeded.   
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes.   
 If the effluent flow past an effluent monitor is known to have stopped due to actions to 

isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

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

 
(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 1010 µCi/sec for 15 

minutes or longer. 

(2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem 
TEDE or 5,000 mrem thyroid CDE at or beyond the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 
 Closed window dose rates greater than 1,000 mR/hr expected to continue for 60 

minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for 

one hour of inhalation. 
 

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

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

References 
BFN Calculation MDQ0000902015000486 
BFN ODCM 
NEI 99-01 R6 AG1 
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RG2 

ECL:  General Emergency 

Initiating Condition:  Spent fuel pool level cannot be restored to at least 641′ 4″ for 60 minutes 
or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

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

(1) Spent fuel pool level cannot be restored to at least 641′ 4″ for 60 minutes or longer. 

Basis: 

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. 

References 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
Design Change Notice 71160 (Unit 2) 
NEI 99-01 R6 AG2 
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RS1 
ECL:  Site Area Emergency 

Initiating Condition:  Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 

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

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

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

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

 
(1) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 109 µCi/sec for 15 minutes 

or longer. 

(2) Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE 
or 500 mrem thyroid CDE at or beyond the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 100 mR/hr expected to continue for 60 
minutes or longer. 

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

Basis: 

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

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

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

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

Escalation of the emergency classification level would be via IC RG1. 

References 
BFN Calculation MDQ0000902015000486 
BFN ODCM 
NEI 99-01 R6 AS1 
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RS2 

ECL:  Site Area Emergency 

Initiating Condition:  Spent fuel pool level at 641′ 4″. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Lowering of spent fuel pool level to 641′ 4″. 

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 RG1 or RG2. 

References 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
Design Change Notice 71160 (Unit 2) 
NEI 99-01 R6 AS2 
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RA1 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Notes: 

 The SED should declare the Alert promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded.   

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

 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) Reading on Stack Noble Gas (WRGERMS) greater than 5.9 X 108 µCi/sec for 15 minutes 

or longer. 

(2) Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE 
or 50 mrem thyroid CDE at or beyond the site boundary. 

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

(4) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 
or longer. 

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

 

Basis: 

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs).  It 
includes both monitored and un-monitored releases.  Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (for example, a significant 
uncontrolled release). 
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Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

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

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

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

References 
BFN Calculation MDQ0000902015000486 
BFN ODCM 
NEI 99-01 R6 AA1 
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RA2 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

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

1, 2, 3-RM-90-1A Fuel Pool Floor  
1, 2, 3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1, 2, 3-RM-90-142A Reactor Zone Exhaust 
1, 2, 3-RM-90-140A Refueling Zone Exhaust 

 

(3) Lowering of spent fuel pool level to 650′ 4″.  

Basis: 

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

This 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 EU1.  

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

EAL #1 

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 
(for example, 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 (for 
example, a boil-off curve).  Classification of an event using this EAL should be based on the 
totality of available indications, reports and observations.   

While an area radiation monitor could detect an increase in a dose rate due to a lowering of water 
level in some portion of the REFUELING PATHWAY, the reading may not be a reliable 
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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 

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 (for example, a fuel handling accident). 

EAL #3 

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

Escalation of the emergency classification level would be via ICs RS1 or RS2  

References 
BFN ARI 1, 2, 3 ARP-9-3A 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
Design Change Notice 71160 (Unit 2) 
NEI 99-01 R6 AS2 
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RA3 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

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 greater than 15 mR/hr in the Control Room. 

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any 
Table H1 plant rooms or areas: 

Table H1-Safe Operation & Shutdown Rooms/Areas 

Bldg. 
Elevation Unit 1 Room/Area Unit 2 Room/Area Unit 3 Room/Area Mode 
Rx Bldg. 
621 

4KV Electric Bd. 
Room 1A 

4KV Electric Bd. 
Room 2A N/A 3,4,5 

Rx Bldg. 
593 

N/A N/A 480V RMOV Board Room 
3A 

3,4,5 

N/A N/A 
480V RMOV Board Room 
3B 

3,4,5 

 

Basis: 

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or 
impede personnel from performing actions necessary to maintain normal plant operation, or to 
perform a normal plant cooldown and shutdown.  As such, it represents an actual or potential 
substantial degradation of the level of safety of the plant.  The SED should consider the cause of 
the increased radiation levels and determine if another IC may be applicable. 

For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or may be, 
procedurally required during the plant operating mode in effect at the time of the elevated 
radiation levels.  The emergency classification is not contingent upon whether entry is actually 
necessary at the time of the increased radiation levels.  Access should be considered as impeded 
if extraordinary measures are necessary to facilitate entry of personnel into the affected 
room/area (for example, installing temporary shielding, requiring use of non-routine protective 
equipment, requesting an extension in dose limits beyond normal administrative limits). 
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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 (that is, entry is not required during the operating mode in effect at the time of the 
elevated radiation levels).  For example, the plant is in Mode 1 when the radiation increase 
occurs, and the procedures used for normal operation, cooldown and shutdown do not require 
entry into the affected room until Mode 4.   

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

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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. 

References 
NEI 99-01 R6 AA3 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 34 
Revision 0 

 

 

RU1 
ECL: Unusual Event 

Initiating Condition:  Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the Unusual Event promptly upon determining that 60 minutes has 

been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 60 minutes. 
 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 Stack Noble Gas (WRGERMS) greater than 2.88 X 107 µCi/sec for 60 
minutes or longer. 

(2) 0-SI-4.8.B.1.a.1 (Airborne Effluent Release Rate) results greater than Release Fraction of 
2.0 for 60 minutes or longer. 

(3) Sample analysis for a liquid release indicates a concentration or release rate greater than 
20 times the Effluent Concentration Limit for 60 minutes or longer. 

Basis: 

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

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

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 
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Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

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

EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

EAL #2 - 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 
(for example, radwaste, waste gas). 

EAL #3 - This EAL addresses uncontrolled liquid releases that are detected by sample analyses 
or environmental surveys, particularly on unmonitored pathways.  For liquid releases, the 
ODCM limit is equal to 10 times the Effluent Concentration Limits (ECL) listed in 10 CFR Part 
20 Appendix B, Table 2, Column 2. 
 
Escalation of the emergency classification level would be via IC RA1. 

References 
BFN Calculation MDQ0000902015000486 
BFN ODCM 
0-SI-4.8.B.1.a. 
NEI 99-01 R6 AU1 
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RU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of water level above irradiated fuel. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by 
personnel observation 

 AND 
 b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 

radiation monitors. 

1, 2, 3-RM-90-1A Fuel Pool Floor 
1, 2, 3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1, 2, 3-RM-90-142A Reactor Zone Exhaust 
1, 2, 3-RM-90-140A Refueling Zone Exhaust 

Basis: 

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

A water level decrease will be primarily determined by indications from available level 
instrumentation.  Other sources of level indications may include reports from plant personnel (for 
example, from a refueling crew) or video camera observations (if available).  A significant drop 
in the water level may also cause an increase in the radiation levels of adjacent areas that can be 
detected by monitors in those locations.   

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

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

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

References 
BFN ARI 1, 2, 3 ARP-9-3A 
NEI 99-01 R6 AU2 
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CG1 
ECL:  General Emergency 

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

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) a. RPV level less than -162 inches for 30 minutes or longer. 
 AND 

 b. ANY indication from the Containment Challenge Table C1. 

  

(2) a. RPV level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by EITHER of the following: 

• Any of the following radiation monitors in alarm on Panel 9-3: 
1,2,3-RM-90-1A Fuel Pool Floor 
1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1,2,3-RM-90-142A Reactor Zone Exhaust 
1,2,3-RM-90-140A Refueling Zone Exhaust 

 UNPLANNED rise in Drywell Floor Drain Sump, Suppression Pool, or other 
connected systems levels of sufficient magnitude to indicate core uncovery.  

  AND 
c. ANY indication from the Containment Challenge Table C1. 

Table C1 – Containment Challenge  
 Entry into EOI-3 on low secondary containment DP * 
 Drywell or Suppression Chamber Hydrogen concentration at or above 6% AND Oxygen 

concentration at or above 5%.  
 UNPLANNED rise in containment pressure 
 Any secondary containment radiation monitor reading above 1000 mrem/hr 

* If secondary containment is re-established prior to exceeding the 30-minute time limit, then 
declaration of a General Emergency is not required. 
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Basis: 

This IC addresses the inability to restore and maintain reactor vessel level above the top of active 
fuel with containment challenged.  This condition represents actual or IMMINENT substantial 
core degradation or melting with potential for loss of containment integrity.  Releases can be 
reasonably expected to exceed EPA PAG exposure levels offsite for more than the immediate 
site area. 

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

With secondary containment not established, there is a high potential for a direct and 
unmonitored release of radioactivity to the environment.  If secondary containment 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 (that is, at the lower deflagration 
limit).  A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity.  It therefore represents a challenge to 
Containment integrity. 

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core 
uncovery could result in an explosive gas mixture in containment.  If all installed hydrogen gas 
monitors are out-of-service during an event leading to fuel cladding damage, it may not be 
possible to obtain a containment hydrogen gas concentration reading as ambient conditions 
within the containment will preclude personnel access.  During periods when installed 
containment hydrogen gas monitors are out-of-service, operators may use the other listed 
indications to assess whether or not containment is challenged. 

In EAL 2.a, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, 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 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. 
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References 
0-TI-394, Attachment 7 
1, 2, 3, ARP-9-3A 
NEI 99-01 R6 CG1 
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CS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of RPV inventory affecting core decay heat removal capability. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2 or 3) 

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

(1) a. Secondary containment not established. 
 AND 

 b. RPV level less than -122 inches. 

  

(2) a. Secondary containment established. 
 AND 
b. RPV level less than -162 inches. 

 

(3) a. RPV level cannot be monitored for 30 minutes or longer. 
  AND 
b. Core uncovery is indicated by EITHER of the following: 

 Any of the following radiation monitors in alarm on Panel 9-3: 
1,2,3-RM-90-1A Fuel Pool Floor 
1,2,3-RM-90-250A Reactor, Turbine, Refuel Exhaust 
1,2,3-RM-90-142A Reactor Zone Exhaust 
1,2,3-RM-90-140A Refueling Zone Exhaust 

 UNPLANNED rise in Drywell Floor Drain Sump, Suppression Pool, or other 
connected systems levels of sufficient magnitude to indicate core uncovery. 

 
Basis: 

This IC addresses a significant and prolonged loss of RPV inventory control and makeup 
capability leading to IMMINENT fuel damage.  The lost inventory may be due to a RCS 
component failure, a loss of configuration control or prolonged boiling of reactor coolant.  These 
conditions entail major failures of plant functions needed for protection of the public and thus 
warrant a Site Area Emergency declaration. 
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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 provide for re-establishing or verifying secondary 
containment following a loss of heat removal or RCS inventory control functions.  The 
difference in the specified RCS/reactor vessel levels of EALs 1.b and 2.b reflect the fact that 
with secondary containment established, there is a lower probability of a fission product release 
to the environment. 

In EAL 3.a, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, 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 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 CG1 or RG1. 

References 
0-TI-394, Attachment 7 
1, 2, 3, ARP-9-3A 
NEI 99-01 R6 CS1 
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CA1 
ECL:  Alert 

Initiating Condition:  Loss of RPV inventory. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) Loss of RPV inventory as indicated by level less than -45 inches. 

(2) a. RPV level cannot be monitored for 15 minutes or longer  
AND 
b. UNPLANNED rise in Drywell Floor Drain Sump, Suppression Pool, or other 

connected systems levels due to a loss of RPV inventory. 

Basis: 

This IC addresses conditions that are precursors to a loss of the ability to adequately cool 
irradiated fuel (that is, a precursor to a challenge to the fuel clad barrier).  This condition 
represents a potential substantial reduction in the level of plant safety. 

For EAL #1, a lowering of water level below - 45 inches indicates that operator actions have not 
been successful in restoring and maintaining RPV water level.  The heat-up rate of the coolant 
will increase as the available water inventory is reduced.  A continuing decrease in water level 
will lead to core uncovery. 

Although related, EAL #1 is concerned with the loss of RCS inventory and not the potential 
concurrent effects on systems needed for decay heat removal (for example, loss of a Residual 
Heat Removal suction point).  An increase in RCS temperature caused by a loss of decay heat 
removal capability is evaluated under IC CA3. 

For EAL #2, the inability to monitor RPV level may be caused by instrumentation and/or power 
failures, or water level dropping below the range of available instrumentation.  If water level 
cannot be 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. 

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 

If the RPV inventory level continues to lower, then escalation to Site Area Emergency would be 
via IC CS1. 
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References 
0-TI-394, Attachment 7 
NEI 99-01 R6 CA1 
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CA2 
ECL:  Alert 

Initiating Condition:  Loss of all offsite and all onsite AC power to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

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

(1) Loss of ALL offsite and ALL onsite AC Power to applicable 4 KV Shutdown Boards 
listed in Table E1for any unit for 15 minutes or longer. 

Table E1 
UNIT 4KV SHUTDOWN BOARD APPLICABILITY 

UNIT APPLICABLE 4KV SHUTDOWN BOARDS 
UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.   

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site 
Area Emergency because of the increased time available to restore an emergency bus to service.  
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems.  Thus, when in these modes, this condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
NEI 99-01 R6 CA2 
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CA3 
ECL:  Alert 

Initiating Condition:  Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) UNPLANNED rise in RCS temperature to greater than 212°F for greater than the 
duration specified in Table C2. 

Table C2-Moderator Heat-up Duration Thresholds 
RCS Secondary Containment Heat-up Duration 

Not intact  Not Established 0 minutes 
Established 20 minutes* 

Intact  N/A 60 minutes* 
* If a heat removal system is in operation within this time frame and moderator 
temperature is being reduced, the EAL is not applicable. 

 

(2) UNPLANNED RPV pressure rise greater than 10 psig due to loss of decay heat removal 
capability.   

Basis: 

This IC addresses conditions involving a loss of decay heat removal capability or an addition of 
heat to the RCS in excess of that which can currently be removed.  Either condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

The Moderator Heat-up Duration Thresholds table addresses an increase in moderator 
temperature when secondary containment is established but the RCS is not intact.  The 20-
minute criterion was included to allow time for operator action to address the temperature 
increase. 

The Moderator Heat-up Duration Thresholds table also addresses an increase in moderator 
temperature with the RCS intact.  The status of  secondary containment is not crucial in this 
condition since the intact RCS is providing a high pressure barrier to a fission product release.  
The 60-minute time frame should allow sufficient time to address the temperature increase 
without a substantial degradation in plant safety. 
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Finally, in the case where there is an increase in moderator temperature, the RCS is not intact, 
and secondary containment is not established, no heat-up duration is allowed (that is, 0 minutes).  
This is because 1) the evaporated reactor coolant may be released directly into the Containment 
atmosphere and subsequently to the environment, and 2) there is reduced reactor coolant 
inventory above the top of irradiated fuel. 

EAL #2 provides a pressure-based indication of RCS heat-up. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
BFN Unit 1, 2, 3 Technical Specification Table 1.1-1 
NEI 99-01 R6 CA3 
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CA6 
ECL:  Alert 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 Wheeler Lake level exceeds or is predicted to exceed elevation 565 feet. 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 

 AND 

b. EITHER of the following: 
 Event damage has caused indications of degraded performance in at least one 

train of a SAFETY SYSTEM needed for the current operating mode.  
OR 

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

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant.  

EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available.  The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train.    

EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components.  Operators will make this determination based on the totality of available event and 
damage report information.  This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 48 
Revision 0 

 

 

No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which 
the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused 
by an equipment failure damages other safety system equipment (that is, equipment that was not 
the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the 
failure of a piece of safety system equipment causes damage to the other train of the affected 
safety system or another safety system, then an emergency declaration is required in accordance 
with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent.   

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
0-AOI-100-3 
NEI 99-01 R6 CA6 
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CU1 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of RPV inventory for 15 minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) UNPLANNED loss of reactor coolant results in RPV level less than a required lower 
limit for 15 minutes or longer. 

(2) a. RPV level cannot be monitored. 

  AND 
b. UNPLANNED rise in Drywell Floor Drain Sump, Suppression Pool, or other 

connected systems levels. 

Basis: 

This IC addresses the inability to restore and maintain water level to a required minimum 
controlling level or a loss of the ability to monitor RPV level concurrent with indications of 
coolant leakage.  Either of these conditions is considered to be a potential degradation of the 
level of safety of the plant. 

Refueling evolutions that decrease 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 #1 recognizes that the minimum required RPV level can change several times during the 
course of a refueling outage as different plant configurations and system lineups are 
implemented.  This EAL is met if the minimum level, specified for the current plant conditions, 
cannot be maintained for 15 minutes or longer.  The minimum level is typically specified in the 
applicable operating procedure but may be specified in another controlling document. 

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

EAL #2 addresses a condition where all means to determine RPV level have been lost.  In this 
condition, operators may determine that an inventory loss is occurring by observing changes in 
sump and/or tank levels.  Sump and/or tank level changes must be evaluated against other 
potential sources of water flow to ensure they are indicative of leakage from the RPV. 
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Continued loss of RCS inventory may result in escalation to the Alert emergency classification 
level via either IC CA1 or CA3. 

References 
NEI 99-01 R6 CU1 
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CU2 
ECL:  Unusual Event 

Initiating Condition:  Loss of all but one AC power source to applicable 4 KV Shutdown 
Boards to a unit for 15 minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

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

(1) a. AC power capability to applicable 4 KV Shutdown Boards to a unit listed in Table 
E1 is reduced to a single power source for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

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

SAFETY SYSTEMS. 

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

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service.  
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems.  Thus, when in these modes, this condition is considered 
to be a potential degradation of the level of safety of the plant. 

An “AC power source” is a source recognized in AOIs and EOIs, and capable of supplying 
required power to the 4KV Shutdown Boards.  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 
(for example, an onsite diesel generator).   

• A loss of all offsite power and loss of all emergency power sources (for example, onsite 
diesel generators) with a single train of 4KV Shutdown Boards being back-fed from the unit 
main generator. 

• A loss of emergency power sources (for example, onsite diesel generators) with a single train 
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of 4KV Shutdown Boards being back-fed from an offsite power source. 
 

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

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

 
References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
NEI 99-01 R6 CU2 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 53 
Revision 0 

 

 

CU3 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED rise in RCS temperature. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

 
(1) UNPLANNED rise in RCS temperature to greater than 212°F.  

(2) Loss of ALL RCS temperature and RPV level indication for 15 minutes or longer. 

Basis: 

This IC addresses an UNPLANNED increase in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS temperature 
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 SED should 
also refer to IC CA3. 

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

EAL #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 increase 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 CA1 based on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 
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References 
BFN Unit 1, 2, 3 Technical Specification Table 1.1-1 
NEI 99-01 R6 CU3 
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CU4 
ECL:  Unusual Event 

Initiating Condition:  Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:   

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

(1) Less than 210 VDC bus voltage on unit-specific Technical Specification required 250VDC 
boards for 15 minutes or longer. 

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.  
In these modes, the core decay heat load has been significantly reduced, and coolant system 
temperatures and pressures are lower; these conditions increase the time available to restore a 
vital DC bus to service.  Thus, this condition is considered to be a potential degradation of the 
level of safety of the plant. 

As used in this EAL, “required” means the Vital DC buses necessary to support operation of the 
in-service, or operable, train or trains of SAFETY SYSTEM equipment.  For example, if Train A 
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service 
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an 
Unusual Event.  A loss of Vital DC power to Train A would not warrant an emergency 
classification. 

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

Depending upon the event, escalation of the emergency classification level would be via IC CA1 
or CA3, or an IC in Recognition Category R. 

References 
BFN EDQ024820020042 
NEI 99-01 R6 CU4 
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CU5 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:  (1 or 2 or 3) 

(1) Loss of ALL Table C3 Onsite communications capability affecting the ability to perform 
routine operations. 
 

(2) Loss of ALL Table C3 Offsite communication capability affecting the ability to perform 
offsite notifications. 
 

(3) Loss of ALL Table C3 NRC communication capability affecting the ability to perform 
NRC notifications. 
 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 
Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (for example, use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being sent 
to offsite locations, etc.). 

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Alabama EMA, Lauderdale County, 
Lawrence County, Limestone County, Madison County, and Morgan County. 
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

References 
BFN FSAR Section 10.18 
NEI 99-01 R6 CU5 
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EU1 
 

ECL:  Unusual Event 

Initiating Condition:  Damage to a loaded cask CONFINEMENT BOUNDARY. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-
contact radiation reading at the location specified in Table I1, ISFSI Dose Limits. 

Table I1 - ISFSI Dose Limits 
  Cask Type 

  High Storm 100 Hi Storm FW 

Location 
COC 1014 

Amendment 1 
COC 1014 

Amendment 5 
COC 1032 

Amendment 0 

Top of the OVERPACK 20 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 

Side of the OVERPACK 100 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 
Inlet & Outlet Vent 
Ducts 90 mrem/hr (γ + 0n1)     
 

Basis: 

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel.  It applies to irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage cask is sealed.  The issues of concern are the 
creation of a potential or actual release path to the environment, degradation of one or more fuel 
assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from storage.   

The existence of “damage” is determined by radiological survey.  The technical specification 
multiple of “2 times”, which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the magnitude 
of the associated dose or dose rate.  It is recognized that in the case of extreme damage to a 
loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be determined based 
on measurement of a dose rate at some distance from the cask. 

Security-related events for ISFSIs are covered under ICs HU1 and HA1. 
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The BFN ISFSI utilizes two designs for dry spent fuel storage: 

• HI-Storm 100 Cask System 

• HI-Storm FW Cask System 

The HI-STORM 100 Cask System (the cask) consists of the following components: (1) 
interchangeable multi-purpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM 100 or 100S), which contains the MPC during storage; and (3) a transfer cask (HI-
TRAC), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made 
entirely of stainless steel except for the neutron absorbers and optional aluminum heat 
conduction elements. The canister shell, baseplate, lid, vent and drain port cover plates, and 
closure ring are the main confinement boundary components. 
 
The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC 
VW), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment 
are made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister shell, 
baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement 
boundary components. All confinement boundary components are made entirely of stainless 
steel. 
 
References 
Certificate of Compliance 1014, Amendments 1, and 5 
Certificate of Compliance 1032, Amendment 0 
NEI 99-01, R6 E-HU1 
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1 FISSION PRODUCT BARRIER ICs/EALs 

 

GENERAL EMERGENCY 

FG1 

Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 
 
Op. Modes: Power Operation, Startup, Hot 
Shutdown 

SITE AREA EMERGENCY 

FS1 

Loss or Potential Loss of any two barriers. 
 
Op. Modes: Power Operation, Startup, Hot 
Shutdown 

ALERT 

FA1 

Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 
 
Op. Modes: Power Operation, Startup, Hot 
Shutdown 

 

 

3/3

2/3

1/2

Loss of at least 2 
Barriers?

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

FG1 - Loss of ANY Two Barriers AND Loss or 
Potential Loss of Third Barrier--   YES --

FS1 - Loss or Potential Loss of ANY Two Barriers

--  NO -- 

FA1 - ANY Loss or ANY Potential Loss of EITHER 
Fuel Clad OR RCS
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Fission Product Barrier Table 
Thresholds for LOSS or POTENTIAL LOSS of Barriers 

FG1 GENERAL EMERGENCY 
Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 

  
Fuel Clad Barrier RCS Barrier Containment Barrier 

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 
1. RCS Activity 1. Primary Containment Pressure 1. Primary Containment Conditions 
A. Primary coolant 

activity greater 
than 300 µCi/gm 
dose equivalent 
Iodine-131. 

Not Applicable A.  Drywell pressure 
at or above 2.45 
psig due to RPV 
leakage. 

Not Applicable A. UNPLANNED 
rapid drop in 
primary 
containment 
pressure following 
primary 
containment 
pressure rise. 
OR 

B. Primary 
containment 
pressure response 
not consistent with 
LOCA conditions. 

A. Drywell pressure 
greater than 
PCPL curve. 
OR 

B. H2 greater than 
6% AND O2 
greater than 5% 
exists inside 
primary 
containment 
OR 

C. HCTL exceeded. 

2. RPV Water Level 2. RPV Water Level 2. RPV Water Level 
A. Primary 

containment 
flooding required. 

A. RPV water level 
cannot be restored 
and maintained 
above -162 inches 
or cannot be 
determined. 

A. RPV water level 
cannot be restored 
and maintained 
above -162 inches 
or cannot be 
determined. 

Not Applicable Not Applicable A. Primary 
containment 
flooding 
required. 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

3. Not Applicable 3. RCS Leak Rate 3. Primary Containment Isolation Failure  
Not Applicable Not Applicable A. UNISOLABLE 

Main Steamline 
OR Feedwater 
break resulting in 
exceeding the 
MSIV temperature 
isolation setpoint. 
OR 

B. Emergency RPV 
Depressurization. 

 

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

1. Max Normal 
Operating 
Temperature 
OR 

2. Max Normal 
Operating Area 
Radiation 
Level. 

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

B. Intentional primary 
containment 
venting per EOIs 
OR 

C. UNISOLABLE 
primary system 
leakage that results 
in exceeding 
EITHER of the 
following: 
1. Max Safe 

Operating 
Temperature. 
OR 

2. Max Safe 
Operating Area 
Radiation 
Level. 

Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

4. Primary Containment Radiation 4. Primary Containment Radiation  4. Primary Containment Radiation  
A. Primary 
containment 
radiation monitor 
reading greater 
than:  
UNIT 1 
1-RM-90-272A 
>2981 R/HR 
1-RM-90-273A 
>2960 R/HR 
UNIT 2 
2-RM-90-272A 
>2263 R/HR 
2-RM-90-273A 
>2960 R/HR 
UNIT 3 
3-RM-90-272A 
>2981 R/HR  
3-RM-90-273A 
>2960 R/HR 

Not Applicable A.  Primary 
containment radiation 
monitor reading 
greater than 32 R/hr 
on ANY of the 
following: 
1,2,3-RM-090-0272A  
OR  
1,2,3-RM-090-0273A 

Not Applicable Not Applicable A. Primary 
containment 
radiation monitor 
reading greater 
than:  
UNIT 1 
1-RM-90-272A 
>90091 R/HR  
1-RM-90-273A 
>89450 R/HR 
UNIT 2 
2-RM-90-272A 
>68405 R/HR 2-
RM-90-273A 
>89450 R/HR 
UNIT 3 
3-RM-90-272A 
>90091 R/HR  
3-RM-90-273A 
>89450 R/HR 

5. Other Indications 5. Other Indications 5. Other Indications 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
6. SED Judgment 6. SED Judgment 6. SED Judgment 
A. ANY condition in 

the opinion of the 
SED that indicates 
Loss of the Fuel 
Clad Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the RCS 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the RCS Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the 
Containment 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the Containment 
Barrier. 
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Basis Information For 
Fission Product Barrier Table 

FUEL CLAD BARRIER THRESHOLDS: 

The Fuel Clad barrier consists of the zircalloy fuel bundle tubes that contain the fuel pellets. 

1. RCS Activity 

Loss 1.A 

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

There is no Potential Loss threshold associated with RCS Activity. 

2. RPV Water Level 

Loss 2.A  

The Loss threshold represents the EOI 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 EOI 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 2.A  

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

The RPV water level threshold is the same as RCS barrier Loss threshold 2.A. 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 EOIs, 
RPV water 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.  EOIs allow the operator a wide choice of 
RPV injection sources to consider when restoring RPV water level to within prescribed 
limits. EOIs 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 
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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. 

In high-power ATWS/failure to scram events, EOIs may direct the operator to 
deliberately lower RPV water level to the top of active fuel in order to reduce reactor 
power. RPV water level is then controlled between the top of active fuel and the 
Minimum Steam Cooling RPV Water Level (MSCRWL). Although such action is a 
challenge to core cooling and the Fuel Clad barrier, the immediate need to reduce reactor 
power is the higher priority. For such events, ICs SA5 or SS5 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. 

3. Not Applicable (included for numbering consistency between barrier tables) 

4. Primary Containment Radiation  

Loss 4.A 
 

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 I-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 Loss threshold 4.A 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. 
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There is no Potential Loss threshold associated with Primary Containment Radiation. 

5. Other Indications 

Not Applicable 

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that are to be used by the SED in determining 
whether the Fuel Clad Barrier is lost.  

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the Fuel Clad Barrier is potentially lost.  The SED should also consider whether 
or not to declare the barrier potentially lost in the event that barrier status cannot be 
monitored. 
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RCS BARRIER THRESHOLDS: 

The RCS Barrier is the reactor coolant system pressure boundary and includes the RPV and all 
reactor coolant system piping up to and including the isolation valves. 

1. Primary Containment Pressure 

Loss 1.A 

The 2.45 psig primary containment pressure is the drywell high pressure setpoint which 
indicates a LOCA by automatically initiating the ECCS or equivalent makeup system. 

There is no Potential Loss threshold associated with Primary Containment Pressure. 

2. RPV Water Level 

Loss 2.A 

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

The RPV water level threshold is the same as Fuel Clad barrier Potential Loss threshold 
2.A. 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 BFN EOIs, RPV 
water 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.  EOIs allow the operator a wide choice of 
RPV injection sources to consider when restoring RPV water level to within prescribed 
limits. EOIs also specify depressurization of the RPV in order to facilitate RPV water 
level control with low-pressure injection sources. In some events, elevated RPV pressure 
may prevent restoration of RPV water level until pressure drops below the shutoff heads 
of available injection sources. Therefore, this RCS barrier Loss is met only after either: 1) 
the RPV has been depressurized, or required emergency RPV depressurization has been 
attempted, giving the operator an opportunity to assess the capability of low-pressure 
injection sources to restore RPV water level or 2) no low pressure RPV injection systems 
are available, precluding RPV depressurization in an attempt to minimize loss of RPV 
inventory. 

The term, “cannot be restored and maintained above,” means the value of RPV water 
level is not able to be brought above the specified limit (top of active fuel).  The 
determination requires an evaluation of system performance and availability in relation to 
the RPV water level value and trend. A threshold prescribing declaration when a 
threshold value cannot be restored and maintained above a specified limit does not 
require immediate action simply because the current value is below the top of active fuel, 
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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. 

In high-power ATWS/failure to scram events, EOIs may direct the operator to 
deliberately lower RPV water level to the top of active fuel in order to reduce reactor 
power. RPV water level is then controlled between the top of active fuel and the 
Minimum Steam Cooling RPV Water Level (MSCRWL). Although such action is a 
challenge to core cooling and the Fuel Clad barrier, the immediate need to reduce reactor 
power is the higher priority. For such events, ICs SA5 or SS5 will dictate the need for 
emergency classification. 

There is no RCS Potential Loss threshold associated with RPV Water Level. 

3. RCS Leak Rate 

Loss Threshold 3.A 

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 from the Control Room, the RCS barrier Loss threshold is met. 

Loss Threshold 3.B 

Emergency RPV Depressurization in accordance with the EOIs 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.A 

Potential loss of RCS based on primary system leakage outside the primary containment 
is determined from EOI 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.  

An UNISOLABLE leak which is indicated by Max Normal Operating values escalates to 
a Site Area Emergency when combined with Containment Barrier Loss threshold 3.A 
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(after a containment isolation) and a General Emergency when the Fuel Clad Barrier 
criteria is also exceeded. 

4. Primary Containment Radiation 

Loss 4.A 
 
The Drywell High-Range Radiation Monitor (1, 2, 3-RM-090-0272A or 1,2,3-RM-090-
0273A) reading of 32 R/hr is based on coolant activity at the Technical Specification 
limit of 3.2 µCi/gm 1-131. 

 
The Drywell radiation level of 32 R/hr is derived as follows: 
0-TI-88, Procedure for Estimation of the Extent of Core Damage under Accident 
Conditions, Figures 7-12 show Drywell High Range readings for 300 µCi/gm 1-131 
released at T=0 for the RPV breached (this is equivalent to the Loss of RCS Barrier).  
The reading is approximately 3000 R/hr. Assuming a coolant activity of 3.2 µCi/gm 1-
131 is ratioed the Drywell High Range Monitor reading is ((3.2 x 3000) ÷ 300) = 32. 

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 Loss threshold 4.A since it indicates a loss of the RCS Barrier 
only. 
 
There is no Potential Loss threshold associated with Primary Containment Radiation.  

5. Other Indications 

Not Applicable 

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that are to be used by the SED in determining 
whether the RCS barrier is lost.  

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the RCS Barrier is potentially lost.  The SED should also consider whether or not 
to declare the barrier potentially lost in the event that barrier status cannot be monitored. 
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CONTAINMENT BARRIER THRESHOLDS: 

The Primary Containment Barrier includes the drywell, the wetwell, their respective 
interconnecting paths, and other connections up to and including the outermost containment 
isolation valves. Containment Barrier thresholds are used as criteria for escalation of the ECL 
from Alert to a Site Area Emergency or a General Emergency. 

1. Primary Containment Conditions 

Loss 1.A and 1.B 

Rapid UNPLANNED loss of primary containment pressure (that is, not attributable to 
drywell spray or condensation effects) following an initial pressure increase indicates a 
loss of primary containment integrity. Primary containment pressure should increase 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. 

Potential Loss 1.A 

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. The Primary Containment Pressure Limit 
(PCPL) curve is the value used by Operators. 

Potential Loss 1.B 

If hydrogen concentration reaches or exceeds the lower flammability limit, as defined in 
plant EOIs, 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 1.C 

The Heat Capacity Temperature Limit (HCTL) is the highest suppression pool 
temperature from which Emergency RPV Depressurization will not raise: 

 Suppression chamber temperature above the maximum temperature capability of the 
suppression chamber and equipment within the suppression chamber which may be 
required to operate when the RPV is pressurized, 
 
OR 
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 Suppression chamber pressure above Primary Containment Pressure Limit A, while 
the rate of energy transfer from the RPV to the containment is greater than the 
capacity of the containment vent. 
 

The HCTL is a function of RPV pressure, 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. 

2. RPV Water Level 

There is no Loss threshold associated with RPV Water Level. 

Potential Loss 2.A  

The Potential Loss threshold is identical to the Fuel Clad Loss RPV Water Level 
threshold 2.A. 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. 

3. Primary Containment Isolation Failure 

These thresholds address incomplete containment isolation that allows an UNISOLABLE 
direct release to the environment. 

Loss 3.A 

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).  

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 (that is, 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 
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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. 
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Loss 3.B 

EOIs 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 (for example, to control pressure below the drywell high pressure 
scram setpoint) does not meet the threshold condition. 

 
Loss 3.C 

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. EOIs 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 combination with RCS potential loss 3.A this threshold would result in a Site Area 
Emergency. 

There is no Potential Loss threshold associated with Primary Containment Isolation 
Failure. 

4. Primary Containment Radiation  

There is no Loss threshold associated with Primary Containment Radiation. 

Potential Loss 4.A 

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 
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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. 

5. Other Indications 

Not Applicable 

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that are to be used by the SED in determining 
whether the Containment barrier is lost.  

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the Containment Barrier is potentially lost.  The SED should also consider 
whether or not to declare the barrier potentially lost in the event that barrier status cannot 
be monitored. 

References 
BFN NDQ0090930050 
0-TI-394, Attachment 7 
0-TI-88 
NEI 99-01 R6 Fission Product Barriers 
 



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 76 
Revision 0 

 

 

[This page intentionally blank]



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 77 
Revision 0 

 

 

 

 

 

 

 

 

 

 

 

 

[This page intentionally blank]



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 78 
Revision 0 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

[This page intentionally blank]



BFN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
BFN EAL Program Manual 
PAGE 79 
Revision 0 

 

 

HG1 
ECL:  General Emergency 

Initiating Condition:  HOSTILE ACTION resulting in loss of physical control of the facility. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. A HOSTILE ACTION is occurring or has occurred within the PROTECTED 
AREA as reported by the Security Shift Supervisor. 

 AND 

b. EITHER of the following has occurred: 

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

 Reactivity control 
 RPV water level 
 RCS heat removal 

 OR 

2. Damage to spent fuel has occurred or is IMMINENT.   

Basis: 

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions.  It also addresses a HOSTILE ACTION leading to a loss of physical control 
that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool 
cooling system (for example, 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].   
 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
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References 
BFN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
0-AOI-100-8, Security Event Response (restricted) 
NEI 99-01 R6 HG1 
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HG7 
ECL:  General Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a General Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a General Emergency. 

References 
NEI 99-01 R6 HG7 
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HS1 
ECL:  Site Area Emergency 

Initiating Condition:  HOSTILE ACTION within the PROTECTED AREA. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor. 

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.  
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
are 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 (for example, 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 HA1.  
It also does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE.  Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.  
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
 
Escalation of the emergency classification level would be via IC HG1. 
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References 
BFN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
0-AOI-100-8, Security Event Response (restricted) 
NEI 99-01 R6 HS1 
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HS6 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to control a key safety function from outside the Control Room. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 20 
minutes has been exceeded, or will likely be exceeded. 

(1) a. An event has resulted in plant control being transferred from the Control Room to 
the Backup Control Panel. 

 AND 

 b. Control of ANY of the following key safety functions is not reestablished within 
20 minutes. 

 Reactivity control  
 RPV water level 
 RCS heat removal 

 
Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner.  The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

The 20 minute time period is based on time required for personnel to leave the control room, 
arrive at the appropriate backup control station, and take control of critical parameters before 
core uncovery or core damage has occurred.  This timeframe has been projected within the 
Tennessee Valley Authority, Browns Ferry Nuclear Plant, Fire Protection Report.  During 
execution of procedures and transfer of equipment control, the listed critical parameters may be 
considered as being controlled if the parameters can be verified as being maintained within safe 
value ranges by appropriate equipment and automatic initiation functions designed to control the 
parameter (example: HPCI auto initiated and raised RPV water level to a value above the 
initiation setpoint.).   

The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on SED judgment. The SED is expected to make a reasonable, informed 
judgment within 20 minutes whether or not the operating staff has control of key safety functions 
from the remote safe shutdown location(s).   

Escalation of the emergency classification level would be via IC FG1 or CG1. 
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References 
AOI 1, 2, 3,-100-2, Control Room Abandonment 
NEI 99-01 R6 HS6 
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HS7 
ECL:  Site Area Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a Site Area Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a Site Area Emergency. 

Reference 
NEI 99-01 R6 HS7 
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HA1 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 
AREA as reported by the Security Shift Supervisor. 

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

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat.  This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact.   

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program].   

As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (for example, 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 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA.  This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

EAL #2 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 
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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 plant procedures. 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft.  The status and size of the plane may be provided by NORAD through the 
NRC. 

In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (that is, a HOSTILE ACTION).  It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point.  
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC.  The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HS1. 

References 
BFN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
0-AOI-100-8, Security Event Response (restricted) 
NEI 99-01 R6 HA1 
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HA5 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:   

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) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the Table 
H1 plant rooms or areas: 

Table H1-Safe Operation & Shutdown Rooms/Areas 

Bldg. 
Elevation Unit 1 Room/Area Unit 2 Room/Area Unit 3 Room/Area Mode 
Rx Bldg. 
621 

4KV Electric Bd. 
Room 1A 

4KV Electric Bd. 
Room 2A N/A 3,4,5 

Rx Bldg. 
593 

N/A N/A 480V RMOV Board 
Room 3A 

3,4,5 

N/A N/A 
480V RMOV Board 
Room 3B 

3,4,5 

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

Basis: 

This IC addresses an event involving a release of a hazardous gas that precludes or impedes 
access to equipment necessary to maintain normal plant operation, or required for a normal plant 
cooldown and shutdown.  This condition represents an actual or potential substantial degradation 
of the level of safety of the plant.   

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release.  The 
emergency classification is not contingent upon whether entry is actually necessary at the time of 
the release. 

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the SED’s 
judgment that the gas concentration in the affected room/area is sufficient to preclude or 
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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 (for example, 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 (that is, 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 (for example, fire suppression system testing).    

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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 automatically or manually activate a fire 
suppression system in an area, or to intentional inerting of containment.  

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

References 
NEI 99-01 R6 HA5 
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HA6 
ECL:  Alert 

Initiating Condition:  Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) An event has resulted in plant control being transferred from the Control Room to the 
Backup Control Panel. 

Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room.  The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety.   

Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations.  The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel.  Activation of the ERO and 
emergency response facilities will assist in responding to these challenges.   

Escalation of the emergency classification level would be via IC HS6. 

References 
AOI 1, 2, 3,-100-2, Control Room Abandonment 
NEI 99-01 R6 HA6 
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HA7 
ECL:  Alert 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of an Alert. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which, in the judgment of the SED, 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: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the SED to fall 
under the emergency classification level description for an Alert. 
 
References 
NEI 99-01 R6 HA7 
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 HU1 
ECL:  Unusual Event 

Initiating Condition:  Confirmed SECURITY CONDITION or threat. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the Security Shift Supervisor. 

(2) Notification of a credible security threat directed at BFN. 

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

Basis: 

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety.  Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72.  Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event.  Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references the Security Shift Supervisor because these are the individuals trained to 
confirm that a security event is occurring or has occurred.  Training on security event 
confirmation and classification is controlled due to the nature of Safeguards and 10 CFR § 2.39 
information. 

EAL #2 addresses the receipt of a credible security threat.  The credibility of the threat is 
assessed in accordance with plant procedures.   

EAL #3 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 plant procedures. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
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Escalation of the emergency classification level would be via IC HA1. 

References 
BFN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
0-AOI-100-8, Security Event Response (restricted) 
NEI 99-01 R6 HU1 
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HU2 
ECL:  Unusual Event 

Initiating Condition:  Seismic event greater than OBE levels. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by: 

• Unit 1 Control Room Panel 1-XA-55-22C Window 6, 1/2 SSE RESPONSE 
SPECTRUM EXCEEDED 

AND 
• Assessment by Unit 1 and Unit 2 Control Room personnel that an earthquake has 

occurred. 
Basis: 

This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE).  An earthquake greater than an OBE but less 
than a Safe Shutdown Earthquake (SSE) should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (for example, performs walk-downs and 
post-event inspections).  Given the time necessary to perform walk-downs and inspections, and 
fully understand any impacts, this event represents a potential degradation of the level of safety 
of the plant.   
 
Event verification with external sources should not be necessary during or following an OBE.  
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event.  The Shift Manager or SED may seek external verification if deemed appropriate 
however, the verification action must not preclude a timely emergency declaration.   
 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
1-ARP-9-22C 
NEI 99-01 R6 HU2 
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HU3 
ECL:  Unusual Event 

Initiating Condition:  Hazardous event. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4 or 5) 

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

(1) A tornado strike within the PROTECTED AREA. 

(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 
electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode. 

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

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

(5) Wheeler Lake is less than elevation 529 feet 
OR  
exceeds elevation 565 feet. 

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

EAL #2 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 (for example, 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 

EAL #4 addresses a hazardous 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.  
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Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road.   

This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

EAL #5 addresses the effects of low reservoir water level and external flooding.  The volume of 
water corresponding to a lake level of 529 feet is adequate to shut the plant down and maintain 
the plant in a safe condition indefinitely.  Elevation 565 feet corresponds to the elevation of the 
intake pumping station deck and access passages into most permanent plant structures. 

Escalation of the emergency classification level would be based on ICs in Recognition 
Categories R, F, S or C. 

References 
0-AOI-100-3, Flood Above Elevation 558 
BFN FSAR Chapter 2 
NEI 99-01 R6 HU3 
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HU4 
ECL:  Unusual Event 

Initiating Condition:  FIRE potentially degrading the level of safety of the plant. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Note:   The SED should declare the Unusual Event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

 
(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of the following FIRE 

detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or indications 
 Field verification of a single fire alarm 

  AND 
b. The FIRE is located within ANY of the Table H2 plant rooms or areas. 

(2) a. Receipt of a single fire alarm (that is, no other indications of a FIRE). 
  AND 
 b. The FIRE is located within ANY of the Table H2 plant  rooms or areas. 
  AND 

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

(3) A FIRE within the plant PROTECTED AREA not extinguished within 60-minutes of the 
initial report, alarm or indication. 

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

Table H2-Fire Areas 
Turbine Building Cable Tunnel (Intake To 

Turbine Building) 
Refuel Floor Control Building 
Reactor Building Diesel Generator Bldgs. 
Intake Pumping Station (IPS) Radwaste Building 

 

Basis: 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

Table H2 Fire Areas are based on BFN Calculation MDQ099920110009 Rev. 6, NFPA 805 
Transition Fire Area Designation, and BFN Drawing Series 47E217/218, NFPA 805 Operator 
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Actions.  Table H2 Fire Areas contain equipment associated with power production and 
emergency operations.  

EAL #1  

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (for example, smoldering waste paper basket).  In addition to 
alarms, other indications of a FIRE could be a drop in fire main pressure, automatic activation of 
a suppression system, etc.  

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report.  For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed.  Similarly, the fire duration clock also starts at the 
time of receipt of the initial alarm, indication or report. 

EAL #2  

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified 
(that is, proved or disproved) within 30-minutes of the alarm.  Upon receipt, operators will take 
prompt actions to confirm the validity of a single fire alarm.  For EAL assessment purposes, the 
30-minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE.  For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

If an actual FIRE is verified by a report from the field, then EAL #1 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  

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  

If a FIRE within the plant PROTECTED AREA is of sufficient size to require a response by an 
offsite firefighting agency (for example, 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 
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agency resources are placed on stand-by, or supporting post-extinguishment recovery or 
investigation actions. 

Basis-Related Requirements from Appendix R 

Appendix R to 10 CFR § 50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, consistent 
with other safety requirements, the probability and effect of fires and explosions." 

When considering the effects of fire, those systems associated with achieving and 
maintaining safe shutdown conditions assume major importance to safety because 
damage to them can lead to core damage resulting from loss of coolant through boil-off. 

Because fire may affect safe shutdown systems and because the loss of function of 
systems used to mitigate the consequences of design basis accidents under post-fire 
conditions does not per se impact public safety, the need to limit fire damage to systems 
required to achieve and maintain safe shutdown conditions is greater than the need to 
limit fire damage to those systems required to mitigate the consequences of design basis 
accidents. 

In addition, Appendix R to 10 CFR § 50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c).  As used in EAL #2, the 30-minutes to verify a single alarm is well 
within this worst-case 1-hour time period.  

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
BFN Calculation MDQ099920110009 Rev. 6, NFPA 805 Transition - Fire Area Designation 
BFN Drawing Series 47E217/218, NFPA 805 Operator Actions 
NEI 99-01 R6 HU4 
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HU7 
ECL:  Unusual Event 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a NOUE. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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 SED to fall 
under the emergency classification level description for a NOUE. 
 
References 
NEI 99-01 R6 HU7 
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SG1 
ECL:  General Emergency 

Initiating Condition:  Prolonged loss of all offsite and all onsite AC power to applicable 4KV 
Shutdown Boards to a unit. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 4 hours 
has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to applicable 4KV Shutdown 
Boards listed in Table E1 for any unit for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 
 AND 
b. EITHER of the following: 

• Restoration of at least one Shutdown Board in less than 4 hours is not likely. 
• Reactor vessel water level cannot be restored and maintained above -180 

inches. 
 
 

Basis: 

This IC addresses a prolonged loss of all AC power sources to Shutdown Boards.  A loss of all 
AC power compromises the performance of all SAFETY SYSTEMS requiring electric power 
including those necessary for emergency core cooling, containment heat removal/pressure 
control, spent fuel heat removal and the ultimate heat sink.  A prolonged loss of these buses will 
lead to a loss of one or more fission product barriers.  In addition, fission product barrier 
monitoring capabilities may be degraded under these conditions. 

The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1.  This will allow additional time for implementation of offsite protective actions. 

Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one Shutdown Board by the end of the analyzed station 
blackout coping period.  Beyond this time, plant responses and event trajectory are subject to 
greater uncertainty, and there is an increased likelihood of challenges to multiple fission product 
barriers.   
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The estimate for restoring at least one Shutdown Board 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. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
0-TI-394, Attachment 7 
NEI 99-01 R6 SG1
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 SG8 
ECL:  General Emergency 

Initiating Condition:  Loss of all unit specific AC and Vital DC power sources for 15 minutes 
or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to applicable 4KV Shutdown 
Boards listed in Table E1 for any unit for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
APPLICABLE UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

 AND 
b. Loss of ALL 250VDC power based on battery bus voltage indications < 210 

VDC  to ALL required Technical Specification 250VDC buses for 15 minutes or 
longer. 
 

Basis: 

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 both EAL thresholds are met. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
BFN EDQ024820020042 
NEI 99-01 R6 SG8 
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SS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of all offsite and all onsite AC power to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Loss of ALL offsite and ALL onsite AC power to applicable 4KV Shutdown Boards as 
listed in Table E1 for any unit for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.  
In addition, fission product barrier monitoring capabilities may be degraded under these 
conditions.  This IC represents a condition that involves actual or likely major failures of plant 
functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
NEI 99-01 R6 SS1 
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SS5 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to shutdown the reactor causing a challenge to RPV water level 
or RCS heat removal. 
 
Operating Mode Applicability:  Power Operation 

Emergency Action Levels:   

(1) a. An automatic or manual scram did not shutdown the reactor. 

  AND 
 b. All manual actions to shutdown the reactor have been unsuccessful. 

 AND 
c. EITHER of the following conditions exist:  

• Suppression Pool temperature exceeds HCTL.  
• Reactor water level can NOT be restored and maintained at or above -180 

inches.  
 

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 actions to manually shutdown 
the reactor are unsuccessful, and continued power generation is challenging the capability to 
adequately remove heat from the core and/or the RCS.  This condition will lead to fuel damage if 
additional mitigation actions are unsuccessful and thus warrants the declaration of a Site Area 
Emergency. 

In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs.  This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor.  The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Instruction criteria. 

Escalation of the emergency classification level would be via IC RG1 or FG1. 

References 
1, 2, 3-AOI-100-1, Reactor Scram 
0-TI-394, Attachment 7 
NEI 99-01 R6 SS5 
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SS8 
ECL:  Site Area Emergency 

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

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Less than 210 VDC bus voltage on ALL unit specific Technical Specification required 
250VDC Buses for 15 minutes or longer. 

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS.  In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public.     

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

References 
BFN EDQ024820020042 
NEI 99-01 R6 SG8 
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SA1 
ECL:  Alert 

Initiating Condition:  Loss of all but one AC power source to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer.   

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

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

(1) a. AC power capability to applicable 4KV Shutdown Boards listed in Table E1 for 
any unit is reduced to a single power source for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

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

SAFETY SYSTEMS. 

 

Basis: 

This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS.  In this 
condition, the sole AC power source may be powering one, or more than one, train of safety-
related equipment.  This IC provides an escalation path from IC SU1.     

An “AC power source” is a source recognized in AOIs and EOIs, 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 
(for example, an onsite diesel generator).   

 A loss of all offsite power and loss of all emergency power sources (for example, onsite 
diesel generators) with a single train of emergency buses being back-fed from the unit main 
generator. 

 A loss of emergency power sources (for example, 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. 
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Escalation of the emergency classification level would be via IC SS1. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
NEI 99-01 R6 SA1 
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SA2 
ECL:  Alert 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

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

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

  AND 
 b. ANY of the following transient events in progress. 

 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load  
 Reactor scram  
 ECCS initiation  
 Thermal power oscillations greater than 10%  

 
Basis: 

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room.  During this condition, the margin to a potential fission product barrier challenge 
is reduced.  It thus represents a potential substantial degradation in the level of safety of the 
plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-1022) to determine if 
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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 Instructions, Emergency Operating Instructions, 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 level and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition.  In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for RPV 
water level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

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

Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

References 
NEI 99-01 R6 SA2 
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SA5 
ECL:  Alert 
Initiating Condition:  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. 

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:   
(1) a. An automatic or manual scram did not shutdown the reactor. 

  AND 
 b. Automatic ARI or Manual actions taken at the reactor control consoles are not 

successful in shutting down the reactor. 

Basis: 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and subsequent operator manual actions taken at the 
reactor control consoles to shutdown the reactor are also unsuccessful.  This condition represents 
an actual or potential substantial degradation of the level of safety of the plant.  An emergency 
declaration is required even if the reactor is subsequently shutdown by an action taken away 
from the reactor control consoles since this event entails a significant failure of the RPS. 

A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (for example, initiating a manual 
reactor scram).  This action does not include manually driving in control rods or implementation 
of boron injection strategies.  If this action(s) is unsuccessful, operators would immediately 
pursue additional manual actions at locations away from the reactor control consoles (for 
example, locally opening breakers). Actions taken at back-panels or other locations within the 
Control Room, or any location outside the Control Room, are not considered to be “at the reactor 
control consoles”. 

Taking the Reactor Mode Switch to SHUTDOWN is considered to be a manual scram action.   

The plant response to the failure of an automatic or manual reactor scram will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If the 
failure to 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 SS5.  Depending upon plant responses and symptoms, escalation is also 
possible via IC FS1.  Absent the plant conditions needed to meet either IC SS5 or FS1, an Alert 
declaration is appropriate for this event. 
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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 
Instruction criteria. 

References 
1, 2, 3-AOI-100-1, Reactor Scram 
NEI 99-01 R6 SA5 
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SA9 
ECL:  Alert 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 Wheeler lake level greater than elevation 565 feet AND water entering 

permanent plant structures due to flooding 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 AND 
b. EITHER of the following: 

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

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

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant.  

EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available.  The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train.    

EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components.  Operators will make this determination based on the totality of available event and 
damage report information.  This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
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No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which 
the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused 
by an equipment failure damages other safety system equipment (that is, equipment that was not 
the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the 
failure of a piece of safety system equipment causes damage to the other train of the affected 
safety system or another safety system, then an emergency declaration is required in accordance 
with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (e.g., the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent.  

Escalation of the emergency classification level would be via IC FS1 or RS1. 
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SU1 

ECL:  Unusual Event 

Initiating Condition:  Loss of all offsite AC power capability to applicable 4KV Shutdown 
Boards to a unit for 15 minutes or longer.  

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:   

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

(1) Loss of ALL offsite AC power capability to applicable 4KV Shutdown Boards as listed in 
Table E1 for any unit for 15 minutes or longer. 

Table E1-UNIT 4KV SHUTDOWN BOARD APPLICABILITY 
UNIT APPLICABLE 4KV SHUTDOWN BOARDS 

UNIT 1 A, B, C, and D 
UNIT 2 A, B, C, and D 
UNIT 3 3A, 3B, 3C, and 3D 

 

Basis: 

This IC addresses a prolonged loss of offsite power.  The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of AC power to Shutdown Boards.   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 Shutdown Boards, whether or not the Shutdown Boards are powered from it.       

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

Escalation of the emergency classification level would be via IC SA1. 

References 
BFN Unit 1, 2, 3, Technical Specification Basis 3.8.1 
BFN FSAR Chapter 8.10 
NEI 99-01 R6 SU1 
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SU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

Operating Mode Applicability: Power Operation, Startup, Hot Shutdown 

Emergency Action Levels: 

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

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
RPV Water Level 
RPV Pressure 
Primary Containment Pressure 
Suppression Pool Level 
Suppression Pool Temperature 

 
Basis: 

This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room.  This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-1022) to determine if 
an NRC event report is required.  The event would be reported if it significantly impaired the 
capability to perform emergency assessments.  In particular, emergency assessments necessary to 
implement Abnormal Operating Instructions, Emergency Operating Instructions, 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 level and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition.  In addition, if all indication sources for one 
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or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for RPV 
water level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

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

Escalation of the emergency classification level would be via IC SA2. 

References 
NEI 99-01 R6 SU2 
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SU3 
ECL:  Unusual Event 

Initiating Condition:  Reactor coolant activity greater than Technical Specification allowable 
limits. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:  

(1) Sample analysis indicates that reactor coolant activity is greater than 26 µCi/gm dose 
equivalent I-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. 

Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

References 
BFN 1, 2, 3, Technical Specification 3.4.6 
1, 2, 3-ARP-9-3A 
NEI 99-01 R6 SU3 
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SU4 
ECL:  Unusual Event 

Initiating Condition:  RCS leakage for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

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

(1) Unidentified or pressure boundary leakage greater than 10 gpm for 15 minutes or longer. 

 
(2) Identified leakage greater than 30 gpm for 15 minutes or longer. 

 
(3) Leakage from the RCS to a location outside containment greater than 25 gpm for 15 

minutes or longer.  

 
Basis: 

This IC addresses RCS leakage which may be a precursor to a more significant event.  In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak.  This condition is considered to be a potential degradation of 
the level of safety of the plant.      
 
EAL #1 and EAL #2 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 addresses a RCS mass loss caused by an 
UNISOLABLE leak through an interfacing system.  

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 calculations 
to determine (for example, 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 a 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 Specifications 
and, therefore, is not applicable to this EAL. 
 
The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the 
leakage, if possible. 
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Escalation of the emergency classification level would be via ICs of Recognition Category R or 
F.  

References 
BFN 1, 2, 3 Technical Specification 3.4.4 
NEI 99-01 R6 SU4 
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SU5 
ECL:  Unusual Event 

Initiating Condition:  Automatic or manual scram fails to shutdown the reactor.    

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:  (1 or 2) 

(1) a. An automatic scram did not shutdown the reactor. 

 AND 
 b. A subsequent automatic ARI or manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 

 
(2) a. A manual scram did not shutdown the reactor. 

 AND 
 b. EITHER of the following: 

• A subsequent automatic ARI or manual action taken at the reactor control 
consoles is successful in shutting down the reactor. 

• A subsequent automatic scram is successful in shutting down the reactor. 

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and either a subsequent operator manual action taken at 
the reactor control 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. 

Following the failure on an automatic reactor scram, operators will promptly initiate manual 
actions at the reactor control consoles to shutdown the reactor (for example, initiate a manual 
reactor scram).  If these manual actions are successful in shutting down the reactor, core heat 
generation will quickly fall to a level within the capabilities of the plant’s decay heat removal 
systems. 

If an initial manual reactor scram is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor.  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 
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manual or automatic scram is successful in shutting down the reactor, core heat generation will 
quickly fall to a level within the capabilities of the plant’s decay heat removal systems. 

A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core.  This action does not include 
manually driving in control rods or implementation of boron injection strategies.  Actions taken 
at back-panels or other locations within the Control Room, or any location outside the Control 
Room, are not considered to be “at the reactor control consoles”. 

Taking the Reactor Mode Switch to “shutdown” is considered to be a manual scram action.   

The plant response to the failure of an automatic or manual reactor scram will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If 
subsequent operator manual actions taken at the reactor control consoles are also unsuccessful in 
shutting down the reactor, then the emergency classification level will escalate to an Alert via IC 
SA5.  Depending upon the plant response, escalation is also possible via IC FA1.  Absent the 
plant conditions needed to meet either IC SA5 or FA1, an Unusual Event declaration is 
appropriate for this event. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Instruction criteria. 

Should a reactor scram signal be generated as a result of plant work (for example, RPS setpoint 
testing), the following classification guidance should be applied. 

 If the signal causes a plant transient 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 does not cause a plant transient and the scram failure is determined through other 
means (for example, assessment of test results), then this IC and the EALs are not applicable 
and no classification is warranted. 

References 
1, 2, 3-AOI-100-1, Reactor Scram 
NEI 99-01 R6 SU5 
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SU6 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Power Operation, Startup, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

(1) Loss of ALL Table C3 Onsite communications capability affecting the ability to perform 
routine operations. 
 

(2) Loss of ALL Table C3 Offsite communication capability affecting the ability to perform 
offsite notifications. 
 

(3) Loss of ALL Table C3 NRC communication capability affecting the ability to perform 
NRC notifications. 

 
Table C3 Communications Capability 

System Onsite Offsite NRC 
Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (for example, use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being sent 
to offsite locations, etc.). 

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations.   

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Alabama EMA, Lauderdale County, 
Lawrence County, Limestone County, Madison County, and Morgan County..  
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration.  

References 
BFN FSAR Chapter 10.18 
NEI 99-01 R6 SU6 
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Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alerts 

1.0 Purpose 

The purpose this calculation is to provide a site specific list of radiation monitor emergency action levels 
(EALs) that form a basis for classifying and declaring Emergency Events at Browns Ferry Nuclear Plant 
(BFN). 

2.0 References 

2.1. 10CFR20, ""Code of Federal Regulations, Standards, for Protection against Radiation." 
2.2. NUMARC/NESP-7 "Methodology for Development of Emergency Action Levels," Rev. 2 
2.3. O-ODCM-001, "Browns Ferry Nuclear Plant Offsite Dose Calculation Manual," Rev 23. 
2.4. O-Tl-15, "Radioactive Gaseous Effluent Calculations and Measurements," Rev. 0017. 
2.5. O-Tl-45, "Liquid Process Radiation Monitors," Rev. 0018. 
2.6. BFN FSAR Chapter 9 -Table 9.2, Amendment 19 
2.7. EPA-400, "Manual of Protective Action Guides and Protective Actions for Nuclear Incidents," May 1992. 
2.8. Letter from 8. K. Marks, Acting Manager, Emergency Preparedness, to T. W. Cornelius, PAS 2K-BFN, 

"Revised Emergency Action Levels (EALs) for REP Code Revisions," February 6, 2001 (L63 0102060 800). 
2.9. REP-Generic, "Radiological Emergency Plan," Appendix A, Rev. 105. 
2.10. Regulatory Guide 1.101, "Emergency Response Planning and Preparedness for Nuclear Power Reactors," 

Rev. 5. 

3.0 Design Input Data 

3.1 Dose conversion factors for gaseous effluent release are given in Reference 2.7, and are listed in Table 
3.1-1. 

Table 3.1-1 
Gaseous Effluent Dose Conversion Factors 

OCF 
[Ref. 2.7, Table 5-1] 

Nuclide (rem/hr)*( µCi/cm3
) 

Kr-85m 93 
Kr-85 1.3 
Kr-87 510 
Kr-88 1300 
Kr-89 1200 

Xe-131m 4.9 
Xe-133m 17 
Xe-133 20 

Xe-135m 250 
Xe-135 140 
Xe-137 110 
Xe-138 720 

1-131 53000 
1-132 4900 
1-133 15000 
1-134 3100 
1-135 8100 
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3.2 Release rates for gaseous effluents (sum of the Stack - Gland Seal and Offgas, and MVP) are given in 
Reference 2.3, and listed in Table 3.2-1. 

Table 3.2-1 
Gaseous Effluent Release Rates 

Release Rates 
(Ref. 2.3, Table 7.2] 

Nuclide (Ci/yr/unit) 
Kr-85m 16600 
Kr-85 630 
Kr-87 747 
Kr-88 13500 
Kr-89 4100 

Xe-131m 309 
Xe-133m 851 
Xe-133 95000 

Xe-135m 917 
Xe-135 799 
Xe-137 5040 
Xe-138 3150 
1-131* 0.3198 
1-132* 3.6642 
1-133* 2.5214 
1-134* 0.5473 
1-135* 2.5204 

* - Sum of the organic and inorganic iod ine 

3.3 Thyroid Committed Dose Equivalent (COE) dose conversion factors for gaseous effluent releases are from 
Reference 2.6, and listed in Table 3.3-1. 

Table 3.3-1 
Gaseous Effluent Thvroid COE Factors 

DCF 
[Ref. 2.7, Table 5-2] 

Nuclide <rem/hrl*( uCi/cm3 l 
1-131 1.3E+06 
1-132 7.7E+03 
1-133 2.2E+05 
1-134 1.3E+03 
1-135 3.8E+04 
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3.4 The liquid effluent concentrations (ECLs) are from 10CFR 20, Appendix 8, Table 2, Column 2 [Reference 
2.1], and are listed in Table 3.5-1. 

Table 3.5-1 
Liquid Effluent Concentration Limits 

10CFR20 
[Ref. 2.1, Table 2, Column 2] 

Nuclide (uCi/ml) 
Na-24 5.0E-05 
Cr-51 5.0E-04 
Mn-54 3.0E-05 
Fe-59 1.0E-05 
Co-58 2.0E-05 
Co-60 3.0E-06 
Zn-65 5.0E-06 
Br-83 9.0E-04 
Br-84 4.0E-04 
Rb-86 7.0E-06 
Rb-88 4.0E-04 
Sr-89 8.0E-06 
Sr-90 5.0E-07 
Y-90 7.0E-06 
Sr-91 2.0E-05 
Y-91 8.0E-06 

Y-91m 2.0E-03 
Y-93 2.0E-05 
Zr-95 2.0E-05 
Nb-95 3.0E-05 
Mo-99 2.0E-05 

Te-99m 1.0E-03 
Ru-103 3.0E-05 

Rh-103m 6.0E-03 
Ru-106 3.0E-06 

Aa-110m 6.0E-06 
Te-125m 2.0E-05 
Te-127m 9.0E-06 
Te-127 1.0E-04 

Te-129m 7.0E-06 
Te-129 4.0E-04 
Te-131 8.0E-05 

Te-131m 8.0E-06 
Te-132 9.0E-06 
1-130 2.0E-05 
1-131 1.0E-06 
1-132 1.0E-04 
1-133 7.0E-06 
1-134 4.0E-04 
1-135 3.0E-05 

Cs-134 9.0E-07 
Cs-135 1.0E-05 
Cs-137 1.0E-06 
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Table 3.5-1 (Cont.) 
Liauid Effluent Concentration Limits 

10CFR20 
(Ref. 2.1, Table 2, Column 2] 

Nuclide (µCi/ml) 
Ba-140 8.0E-06 
La-140 9.0E-06 
Ce-141- 3.0E-05 
Ce-143 2.0E-05 
Pr-143 2.0E-05 
Ce-144 3.0E-06 
Pr-144 6.0E-04 
W-187 3.0E-05 
No-239 2.0E-05 

H-3 1.0E-03 

3.5 Liquid effluent process radiation monitor efficiencies are from Reference 2.5 converted from Tables 1, 4, & 
6 and are listed in Table 3.6-1 

Table 3.6-1 
Liauid Effluent Monitor Efficiencies 

O-Tl-45 
[Ref. 2.5) 

Nuclide ( com/uCi/cc) 
Cr-51 1.99E+07 
Mn-54 2.29E+08 
Co-60 5.41 E+08 
Zn-65 1.47E+08 
1-131 2.06E+08 

Cs-134 5.46E+08 
Cs-137 2.29E+08 
Ce-144 3.72E+07 

3.6 The Joint Frequency Distribution (JFD) adjustment factor is 0.11 as contained in Reference 2. 7. 

4.0 Assumptions 

4.1 Assumption: For all emergency action levels, this calculation assumes the unplanned release is the only 
release in progress. 

Technical Justification: For the purpose of determining EALs the release is expected to be from a single 
precursor, i.e. a radwaste release, LOCA. etc. Thus activity initially released is expected to be from a 
single path rather than be instantaneously redistributed throughout the plant. Under these conditions, a 
single release point is more likely than a distributed among several points. 

4.2 Assumption: For the purposes of this calculation, the monitor background count rate is conservatively 
assumed to be zero (0) cpm. 

Technical Justification: This is conservative because a 0 cpm background results in a lower total EAL 
count rate than if the background is included in the EAL. 
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4.3 Assumption: It is assumed that the maximum dose rate in normal occupancy areas is :s2.5 mrem/hr. 

Technical Justification: This yields 5 rem for a 2000 hour work year, which is the occupational annual 
limit. 

4.4 Assumption: It is assumed that the release duration for the Site Area Emergency (SAE) and General 
Emergency (GE) is 1 hour. 

Technical Justification: The guidance provided in Reference 2.2 is that the offsite dose is based on the 
projected duration of the release. Therefore, it is necessary to assume release duration to calculate the 
EALs for the SAE and GE. One hour is reasonable since it is not so short as to result in a non-conservative 
EAL and is not longer than the Notification of an Unusual Event (NOUE) event time of >60 minutes. 

4.5 Assumption: The X/Q value used for stack EAL release rate for SAE is 8.93E-09 s/m3
. 

Technical Justification: This value is conservative since it is the maximum value from Reference 2.3, 
Table 7.1 for elevated stack release and as such will provide a higher EAL release rate. 

5.0 Special Requirements I Limiting Conditions 

None. 

6.0 Methodology, Computations, and Analvsis 

6.1 Notification of an Unusual Event (NOLIE) 

6.1.1 Gaseous Effluents 

Any unplanned release of gaseous activity that exceeds 2 times the OCDM (Reference 2.3) 
Section 1.2.2.1 limit for >60 minutes (Modes 1 or 2 or 3). The limits specified in Reference 2.3 are: 

i. The dose rate for noble gases shall be :s500 mrem/year to the whole body and :s3000 
mrem/year to the skin, and 

ii. The dose rate limit for 1-131 , 1-133, H-3, and particulates with greater than eight day half-
lives shall be :S1500 mrem/year to any organ. 

The dose rates corresponding to the ODCM limits (Calculated in Section 7.1 of Reference 2.3). The 
noble gas release rate corresponding to the limit is equal to: 

• 1.44E+07 µCi/s for elevated releases (stack) 

• 1.50E+05 µCits (ground vent) 

The NOUE site release rate is then equal to: 

• 1.44E+07 µCi/s*2 = 2.88E+07 µCi/s for elevated releases (stack) 

• 1.50E+05 µCi/s*2 = 3.00E+05 µCits (ground vent) 
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Radiation readings associated with these EAL release rates are 2 x BFN O-Tl-15 (Reference 2.4) 
maximum allowable values (MAV) for ODCM monitors. 

Plant Radiation 
Monitoring System 
Eberline Continuous Air 

Monitors 
(CAM) (RM-90-249, -250, • 

251, -252) 

GE Stack Gas Radiation 
Monitor 

(RM-90-14 7 /148) 

Offgas Post-Treatment 
Radiation Monitor (1.2,3-

RM-90-265/266) 

Offgas Pretreatment 
Radiation Monitor (1,2,3-

RM-90-157) 

Wide Range Gaseous 
Radiation Monitor 

(WRGERM) Normal Range 
Noble Gas (0-RM-90-306) 

Table6.1.1 -1 
Allowable Value Summary 

(Reference 2.4) 

Monitor Allowable Release 
Value Rate Limit 

Ground High Alarm 

Ground Alert Alarm 
1.50E+05 µCi/s 

Elevated High Level 
Elevated High/High 1.44E+07 µCits 

Level 
High 

High/High 1.44E+07 µCits 

High/High/High 
OG Pretreatment Radiation 

1.00E+05 µCits 
High (High) 

OG Avg. Annual Release 
Limit Exceeded (High/High) 

1.44E+07 µCits 

High 

High/High 

6.1.2 Gaseous Effluent Initiating Conditions 

Maximum Allowable 
Value (MAV) 

7, 168 cps 

3,584 cps 

20,666 cps 

41,332 cps 

1.86E+06 cps 
9.2E+06 cps 
1.85E+07 cps 

2,548 mR/hr 

2.12E+05 mR/hr 

1,343,284 cpm 

2,686,567 cpm 

1. A VALID rad monitor reading exceeding the release rate values above for >60 minutes unless 
an assessment within this time period determined that the criterion is not exceeded. 

2. Field surveys indicate >0.1 mrem/hr v-13 at the Exclusion Area Boundary (EAB) for >60 
minutes. 

3. EP dose assessment results indicate EAB doses >0.1 mrem Total Effective Dose Equivalent 
(TEDE) for the duration of the release. 

6.1.3 Liquid Effluents 

Any unplanned release of gaseous activity that exceeds 2 times the OCDM (Reference 2.3) 
Section 1.2.1. 1 limit for >60 minutes. The concentration of radioactive material released at any time 
from the site to Unrestricted Areas shall be limited to ten times the concentrations specified in 10 
CFR Part 20, Appendix B, Table 2, Column 2 (Reference 2.1) for radionuclides other than 
dissolved or entrained noble gases. For dissolved or entrained noble gases, the concentration shall 
be limited to 2.0E-04 µCi/ml total activity. 

For liquid releases, the ODCM (Reference 2.3) limit is equal to 10 times the Effluent Concentration 
Limit (ECL) listed in 10CFR20 Appendix B, Table 2, Column 2 (Reference 2.1). For this 
calculation, the nuclide whose concentration limit, and monitor efficiency gives the most restrictive 
value is 1-131 . 1-131 shall have a lower limit of detection (LLD) of :51.0E-06 µCi/ml. 
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ECL (1-131) = 1.0E-06 µCi/ml. 

The NOUE value is twice the ODCM limit: 

1.0E-06 * 10 * 2 = 2.0E-05 µCi/ml. 

Radiation monitor readings associated with this EAL are 2 x BFN O-Tl-45 (Reference 2.5) setpoints 
for ODCM rad monitors. 

Table 6.1 .3-1 
Table of Authorized Setpoints 

(Monitor RE-90-1308) 
(Reference 2.5) 

Open Mode (Assuming Max Flow of 250 gpm) 
Number of Units Discharging Setpoints 

Condenser Cooling Water Hi (CPS) 
1 4.4E+04 
2 8.8E+04 
3 1.3E+05 

Helper Mode (Assuming Max Flow of 150 gpm) 
Maximum Discharge Setpoints 

Flow Rate (GPM) Hi (CPS) 
150 1.8E+04 
100 2.7E+04 
75 a6E+04 
50 ~5E+04 

Hi Hi (CPS) 
5.5E+04 
1.1 E+05 
1.6E+05 

Hi Hi (CPS) 
2.2E+04 
3.4E+04 
4.5E+04 
6.8E+04 

6.1.4 Liquid Effluents Initiating Conditions 

6.2 Alert 

1. A VALID rad monitor reading exceeding the NOUE value above for >60 minutes, unless an 
assessment within this time period confirms that the criterion is not exceeded. 

2. Sample results exceed 2 times the ODCM limit for unmonitored release of liquid activity >60 
minutes in duration. 

6.2.1 Gaseous Effluents 

Any unplanned release of gaseous activity that exceeds 200 times the OCDM (Reference 2.3) 
Section 1.2.2.1 limit for >15 minutes (Modes 1or2 or 3). The limits specified in Reference 2.3 are: 

i. The dose rate for noble gases shall be S500 mrem/year to the whole body and s3000 
mrem/year to the skin, and 

ii. The dose rate limit for 1-131 , 1-133, H-3, and particulates with greater than eight day half-
lives shall be s1500 mrem/year to any organ. 

The noble gas release rate corresponding to the ODCM limit is equal to: 
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• 1.44E+07 µCi/s for stack releases 

• 1.50E+05 µCi/s for ground vents 

The release rate corresponding to the Alert level is: 

• 1.44E+07 µCi/s*200 = 2.88E+09 µCi/s for stack releases and 

• 1.50E+05 µCi/s*200 = 3.00E+07 µCi/s for ground vents 
Radiation monitor readings associated with these EAL release rates are 200 x BFN O-Tl-15 
(Reference 2.4) MAV for ODCM rad monitors (See Table 6.1.1 -1 ). 

6.2.2 Gaseous Effluent Initiating Conditions 

1. A VALID rad monitor reading exceeding the release rate values above for >15 minutes unless 
an assessment within this time period determined that the criterion is not exceeded. 

2. Field surveys indicate > 10 mrem/hr v-13 at the EAB for > 15 minutes. 

3. EP dose assessment results indicate >1 O mrem (TEDE) for the duration of the release. 

6.2.3 Liquid Effluents 

Any unplanned release of gaseous activity that exceeds 200 times the OCDM (Reference 2.3) 
Section 1.2.1.1 limit for >15 minutes. The concentration of radioactive material released at any time 
from the site to Unrestricted Areas shall be limited to ten times the concentrations specified in 10 
CFR Part 20, Appendix B, Table 2, Column 2 (Reference 2.1) for radionuclides other than 
dissolved or entrained noble gases. For dissolved or entrained noble gases, the concentration shall 
be limited to 2.0E-04 µCi/ml total activity. 

For liquid releases the ODCM (Reference 2.3) limit is equal to 10 times the Effluent Concentration 
Limit (ECL) listed in 10CFR20 Appendix B, Table 2, Column 2 (Reference 2.1 ). For this 
calculation, the nuclide whose concentration limit, and monitor efficiency gives the most restrictive 
value is 1-131 . 1-131 shall have a lower limit of detection (LLD) of :51.0E-06 µCi/ml. 

ECL(l-131) = 1.0E-06 µCi/ml. 

The NOUE value is twice the ODCM limit: 

1.0E-06 * 10 * 200 = 2.0E-03 µCi/ml. 

Radiation monitor readings associated with this EAL are 200 x BFN O-Tl-45 (Reference 2.5) 
setpoints for ODCM rad monitors (See Table 6.1.3-1). 

6.2.4 Liquid Effluents Initiating Conditions 

1. A VALID rad monitor reading exceeding the NOUE value above for >15 minutes, unless an 
assessment within this time period confirms that the criterion is not exceeded. 

2. Sample results exceed 200 times the ODCM limit for unmonitored release of liquid activity >15 
minutes in duration. 
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6.3 Site Area Emergency (SAE) 

6.3.1 Gaseous Effluents 

The 13-v dose resulting from an actual or imminent release of gaseous radioactivity that exceeds 
100 mrem TEDE or 500 mrem Thyroid COE for the actual or projected duration of release (Modes 
1 or 2 or 3). 

To calculate the SAE gaseous effluent EAL values, the release rates calculated are those required 
to deliver the EAL dose in one hour. To perform the calculation the mix fractions in the BFN ODCM 
(Reference 2.3) Table 7.2 and the dose factors from EPA-400 (Reference 2.7) are used. Annual 
average meteorology data found in the ODCM that were generated in the analysis of the NOUE 
and Alert were used for ground level releases and ground deposition and inhalation pathways from 
the stack. However, the annual frequency that the wind blows into a critical sector was removed 
since this is a short-term application. EAL release rates are back-calculated for both the 100 mrem 
TEOE and 500 mrem COE (Thyroid) criteria, separately. The most conservative of these rates will 
be used in the in the determination of the EAL. 

A stack EAL release rate is back-calculated for a 100 mrem TEOE dose as follows: 

Table 6.3.1-1 Stack 
(Reference 2.8) BFN Dose 

EPA-400 Dose Factors (rem/hr per µCilm") OOCM (rem/hr) 
Nuclide Immersion I Inhalation I Ground I Thyroid I TEDE (Ci/yr/unit) 

Kr-85m 9.30E-05 9.30E-05 16600 3.97E-09 
Kr-85 1.30E-06 1.30E-06 630 2.11E-12 
Kr-87 5.10E-04 5.10E-04 747 9.81E-1 0 
Kr-88 1.30E-03 1.30E-03 13500 4.52E-08 
Kr-89 1.20E-03 1.20E-03 4100 1.27E-08 

Xe-131m 4.90E-06 4.90E-06 309 3.90E-12 
Xe-133m 1.70E-05 1.70E-05 851 3.72E-11 

Xe-133 2.00E-05 2.00E-05 9500 4.89E-09 
Xe-135m 2.SOE-04 2.50E-04 917 5.90E-10 

Xe-135 1.40E-04 1.40E-04 799 2.88E-10 
Xe-137 1.10E-04 1.1 OE-04 5040 1.42E-09 
Xe-138 7.10E-04 7.10E-04 3150 5.76E-09 

1-131 2.20E-04 3.90E-02 1.30E-02 1.30E+OO 5.22E-02 0.3198 4.30E-11 
1-132 1.40E-03 4.60E-04 3.10E-03 7.70E-03 4.96E-03 3.6642 4.68E-11 
1-133 3.SOE-04 7.00E-03 7.30E-03 2.20E-01 1.47E-02 2.5214 9.51E-11 
1-134 1.60E-03 1.60E-04 1.30E-03 1.30E-03 3.06E-03 0.5473 4.31E-12 
1-135 9.50E-04 1.50E-03 5.70E-03 3.80E-02 8.15E-03 2.5204 5.29E-11 

I Total 1.42E+05 7.60E-08 

Dose (rem/hr) = (Ci/yr)(TEDE rem/hr per µCi/m3)(X/Q s/m3)(1 E6 µCi/Ci)/3.15E+07s/yr/0.11 

SAE EAL 
EAL (µCi/s) = 0.1 rem x1 .42E+05 Ci/yr x 1 E6 µCi/Ci I (7.60E-08 rem x 3.15E+07s/yr) = 5.91 E+09 
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Where: 
TEDE EAL Limit= 
XJQ (s/m3

) = 
(JFD) Adjustment Factor= 

0.1 (rem/hr) 
8.93E-09 (BFN ODCM) 

0.1 1 

A second calculation is performed to determine the release rate which corresponds to the 
associated iodine release rate resulting in 500 mrem COE thyroid . The release rate is back-
calculated as follows: 

EPA-400 
Thyroid COE 
(mrem/hr per 

Nuclide µCi/m3
) 

1-131 1.30E+OO 
1-132 7.?0E-03 
1-133 2.20E-01 
1-134 1.30E-03 
1-135 3.80E-02 

Table 6.3.1-2 
(Reference 2. 7) 

Stack 
BFN ODCM 
Mix Fraction 

2.26E-06 
2.59E-05 
1.78E-05 
3.86E-06 
1.78E-05 

Total 

Mix x COE 
(rem/hr)*{µCi/m3

) 

2.93E-06 
1.99E-07 
3.92E-06 
5.02E-09 
6.76E-07 
7.73E-06 

EAL (µCi/s) = 0.5 rem/hr x 0.11/(7.73E-06 rem/hr per µCi/m3 x 8.93E-09 s/m3
) = 

SAE EAL 
7.97E+11 

The EAL based on limiting the TEDE is most conservative and is used for the SAE determination; 
therefore, the SAE noble gas release rate value used will be 5.91 E+09 µCi/s. 

6.3.2 Gaseous Effluent Initiating Conditions 

1. A VALID rad monitor reading exceeding the release rate value above for >15 minutes unless 
an assessment within this time period determined that the criterion is not exceeded. 

2. Field surveys indicate >100 mrem/hr v-13 or an 1-131 concentration of 3.9E-07 µCi/cm3 at the 
EAB. 

3. EP dose assessment results indicate EAB doses >100 mrem TEDE or 500 mrem Thyroid COE 
for the actual or projected duration of the release. 

6.4 General Emergency (GE) 

6.3.1 Gaseous Effluents 

The EAB dose resulting from an actual or imminent release of gaseous radioactivity that exceeds 
1000 mrem TEDE or 5000 mrem Thyroid COE for the actual or projected duration of the release. 
{Modes 1 or 2 or 3) 
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The GE gaseous effluent EAL value is calculated in the same manner as the Site Area Emergency. 

The GE site release rates will be equal to 10 times the release rate used for the SAE. The following 

is the resulting EAL. 

Release Mode 
Stack 

GE EAL (µCi/sec) 
5.91 E+10 

6.3.2 Gaseous Effluent Initiating Conditions 

1. A VALID rad monitor reading exceeding the release rate value for >15 minutes unless an 
assessment within this time period determined that the criterion is not exceeded. 

2. Field surveys indicate >1000 mrem/hr v-13 or an 1-131 concentration of 3. 9E-06 µCi/cm3 at the 
EAB. 

3. EP dose assessment results indicate EAB doses >1000 mrem TEDE or 5000 mrem Thyroid 

COE for the actual or projected duration of the release. 

7.0 Supporting Graphics 

None. 

8.0 Summary of Results 

A summary of the event classification of the rad effluent EALs are listed in Table 8.0-1 . 

Table 8.0-1 
Summary of Event Classification EALs 

Units NOUE Alert 
Site Area General 

Emergency Emergency 

Stack (WRGERMS) µCits 2.88E+07 2.88E+09 5.91E+09 5.91E+10 
Monitor 2xTl-15 200 x Tl-15 

5.91 E+09 µCi/s 5.91 E+10 µCi/s 
Reading (WRGERMS) (WRGERMS) 

Ground Vent µCi/s 3.00E+05 3.00E+07 N/A N/A 
Monitor 2 x T l-15 200 x Tl-15 NIA NIA 
Reading 

Liquid Release µCi/ml 2.0E-05 2.0E-03 NIA NIA 
Monitor 2 x Tl-45 200 x Tl-45 N/A N/A 
Reading 

Release Duration Minutes 60 15 15 15 

9.0 Conclusions 

Site specific radiation effluent EALs for classifying Emergency Events at the Browns Ferry Nuclear Plant 

(BFN) have been calculated and are listed in Table 8.0-1 . 
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Summary of Event Classification EALs 

Units NOUE Alert Site Area General 
Emergency Emergency 

Stack (WRGERMS) µCi/s 2.88E+07 2.88E+09 5.91E+09 5.91E+10 
Monitor 2xTl-15 200 x Tl-15 5.91 E+09 µCils 5.91E+10 µCils 
Reading (WRGERMS) (WR GERMS) 

Ground Vent µCils 3.00E+05 3.00E+07 N/A NIA 
Monitor 

2 x Tl-15 200 x Tl-15 NIA NIA Reading 
Liquid Release µCi/ml 2.0E-05 2.0E-03 N/A NIA 

Monitor 
2 x Tl-45 200 x Tl-45 N/A NIA Reading 

Release Duration Minutes 60 15 15 15 

Note: In the case when there is no CECC dose assessment available, the length and relative magnitude 
of the release is the key in determining classification. For example, in the case of NOUE EAL of 2 
times the ODCM limit, the classification is based more on the fact that a release above the limit 
has continued unabated for more than 60 minutes, than on the actual projected offsite dose. 
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GENERIC DIFFERENCES 
NEI 99-01 Rev 6 Sequoyah 
References BWRs Deleted BWR references as appropriate 
Uses A for the radiological effluent/radiation level ICs Uses R for the radiological effluent/radiation level ICs 
Uses E-H for the ISFSI Malfunction level ICs Uses E for the ISFSI Malfunction level ICs 
Emergency Classification ICs are presented in ascending order (NOUE – GE) Emergency Classification ICs are presented in descending order (GE - NOUE) 
Uses Emergency Director Uses SED (Site Emergency Director) 
Uses the term “increase” Replaced “increase” with “rise” 
Uses the term “i.e.” Replaced “i.e.” with “that is” 
Uses the term “e.g.” Replaced “e.g.” with “for example” 
  

GENERAL NOTES 
Site specific information is highlighted in yellow. 
ODCM is the controlling Radiological Effluent Document. 
WOG CSFSTs are used for EAL thresholds as allowed by NEI 99-01 Rev 6 Developer Notes. 
Appendix A – Deleted BWR Acronyms and Abbreviations.  Added Acronyms and Abbreviations as appropriate. 
Appendix B – Incorporated Site Specific definitions as appropriate. 
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RG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

 (site-specific monitor list and threshold values) 
(2) Dose assessment using actual meteorology indicates doses greater 

than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
(site-specific dose receptor point). 

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 
 

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

Shield Building, 1,2-RM-90-400 1.34E+09 µCi/s 
Steam Generator Discharge (Main Steam 
Line Montiors) 1,2-RM-90-421 thru -424 

4.68E+02 µCi/cc 

Condenser Vacuum Exhaust, 1,2-RM-90-
255/256 

1.12E+06 mR/hr 

 
(2) Dose assessment using actual meteorology indicates doses greater 

than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Sequoyah Threshold (1) identifies the site specific 
radiation monitors. 

Justification: The SQN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 is the Radiological Emergency Plan Effluent Radiation Monitor EALs and 
Radiation Alert Levels Calculation.  The design output table on page 35 of Attachment 4 provides the monitor thresholds for this 
EAL. 
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RG2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Spent fuel pool level cannot be restored to at least 701.9’ for 60 minutes or 
longer. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2) and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 701.9 feet corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Spent fuel pool level cannot be restored to at least 701.9’ for 60 
minutes or longer. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2) and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 701.9 feet corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 
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RS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 
 

(1) Reading on ANY of the following radiation monitors greater than 
the reading shown for 15 minutes or longer: 
 
Shield Building, 1,2-RM-90-400  1.34E+08 µCi/s 
Steam Generator Discharge (Main Steam 
Line Monitors) 1,2-RM-90-421 thru -424 4.68E+01 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-
255/256 1.12E+05 mR/h 

 
(2) Dose assessment using actual meteorology indicates doses greater 

than 100 mrem TEDE or 500 mrem thyroid CDE at or beyond the 
site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Sequoyah Threshold (1) identifies the site specific 
radiation monitors. 

Justification: The SQN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 is the Radiological Emergency Plan Effluent Radiation Monitor EALs and 
Radiation Alert Levels Calculation.  The design output table on page 35 of Attachment 4 provides the monitor thresholds for this 
EAL. 
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RS2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Spent fuel pool level at (site-specific Level 3 description). Spent fuel pool level at 701.9’. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2) and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 701.9 feet corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) Lowering of spent fuel pool level to (site-specific Level 3 value). (1) Lowering of spent fuel pool level to 701.9’. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2) and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 701.9 feet corresponds to 1 ft. above the top of the SFP racks. This is the site-specific Level 3 value. 
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RA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

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

(4) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 50 mrem for one hour of inhalation. 
 

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

Shield Building, 1,2-RM-90-400  1.34E+07 µCi/s 
Steam Generator Discharge (Main Steam 
Line Monitors) 1,2-RM-90-421 thru -424 4.68E+00 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-
255/256 1.12E+04 mR/hr 

 
(2) Dose assessment using actual meteorology indicates doses greater than 

10 mrem TEDE or 50 mrem thyroid CDE at or beyond the site 
boundary. 

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

(4) Field survey results indicate EITHER of the following at or beyond the 
site boundary: 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 

50 mrem for one hour of inhalation. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Sequoyah Threshold (1) identifies the site-specific 
radiation monitors. 

Justification: The SQN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site boundary 
is the site-specific receptor point.   

 
The NEI 99-01, Revision 6, methodology for Abnormal Rad Levels / Radiological Effluent ICS/EALS uses a factor of ten scaling for 
General Emergency, Site Area Emergency, and Alert.  Attachment 4 is the Radiological Emergency Plan Effluent Radiation Monitor 
EALs and Radiation Alert Levels Calculation.  Site Area Emergency (EAL RS1) monitor values are calculated in Section 6.1.2 of 
Attachment 4.  Values for the Alert (EAL RA1) were determined by scaling the calculated Site Area Emergency values down by a factor 
of ten.   
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RA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 
(2) Damage to irradiated fuel resulting in a release of radioactivity from 

the fuel as indicated by ANY of the following radiation monitors: 
(site-specific listing of radiation monitors, and the associated 
readings, setpoints and/or alarms) 

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

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

(2) Damage to irradiated fuel resulting in a release of radioactivity from 
the fuel as indicated by alarm or elevated reading on ANY of the 
following radiation monitors: 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1,2-RM-90-130/131 Containment Purge Exhaust 
1,2-RM-90-112 A or 
B 

Upper Containment, A-Particulate, B-
Gas 

 
(3) Lowering of spent fuel pool level to 710.9’.  
 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6, Threshold (2) identifies a Site-specific listing of rad monitors and applicable readings, setpoints, and/or alarms.  
Sequoyah Threshold (2) specifies an alarm or elevated reading on any of the listed radiation monitors. 

Justification: An alarm or elevated reading on the identified site-specific rad monitors is indicative of high radiation in containment or fuel handling 
areas.   

 
Difference: The site-specific Level 2 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2) and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 710.9 feet corresponds to 10 ft. above the top of the SFP racks. This is the site-specific Level 2 value. 
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RA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 
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(1) Dose rate greater than 15 mR/hr in ANY of the following areas: 
 Control Room 
 Central Alarm Station 
 (other site-specific areas/rooms) 

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

(1) Dose rate greater than 15 mR/hr in ANY of the following areas: 
 Control Room (RM-90-135) 
 Central Alarm Station (by survey) 

(2) An UNPLANNED event results in radiation levels that prohibit or 
impede access to any of the Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 

Aux. BLDG./ 
Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

 480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD Bd 
Room A 3, 4, 5 

6.9 Kv and 480V SD Bd 
Room B 3, 4, 5 

Elev 690  

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

2B RHR Pump Room 3, 4, 5 
 

Difference / Deviation / Justification 
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Difference: Sequoyah Threshold (1) specifies applicability to the Main Control Room and Central Alarm Station.  The applicable radiation 
monitor is identified for the Main Control Room. 

Justification: No additional areas/rooms are applicable to this EAL threshold for Sequoyah.  Inclusion of the methods for determining the dose rate 
does not change the intent of the EAL. 

 
Difference: Sequoyah Threshold (2) includes reference to Table H1 which provides site-specific information. 
Justification: The listed areas contain equipment which requires a local or manual action as specified in operating procedures used for normal plant 

operation, cooldown and shutdown. 
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RU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

(3) Sample analysis for a gaseous or liquid release indicates a 
concentration or release rate greater than 2 times the (site-specific 
effluent release controlling document) limits for 60 minutes or 
longer. 

(1) Reading on ANY effluent radiation monitor greater than 2 times the 
ODCM limits for 60 minutes or longer: 

Shield Building, 1,2-RM-90-400 4.90E+05 µCi/sec 
Aux Building Vent, 0-RM-90-101B 1.03E+05 cpm 
Service Building Vent, 0-RM-90-132B 2.62E+06 cpm 
Condenser Vacuum Exhaust, 1,2-RM-
90-255,256 

4.10E+02 mR/hr 

Radwaste Monitor 0-RM-90-122 1.74E+06 cpm 
SGBD 1,2-RM-90-120,121 1.27E+06 cpm 
CNDS Demin 0-RM-90-225 1.65E+06 cpm 
Turbine Building Sump 0-RM-90-212 2.92E+03 cpm 

 
(2) Reading on ANY effluent radiation monitor greater than 2 times the 

alarm setpoint established by a current Liquid/Gaseous Release 
Permit for 60 minutes or longer. 

(3) Sample analysis for liquid release indicates a concentration or 
release rate greater than 20 times the Effluent Concentration Limit 
for 60 minutes or longer. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple effluent radiation monitors.  Sequoyah Threshold (1) identifies site-specific 
radiation monitors and applicable release rate. 

Justification: The NEI phrase “…effluent radiation monitor greater than 2 times the (site-specific effluent release controlling document)” has been 
replaced with the SQN site-specific effluent radiation monitor and the value corresponding to two times the ODCM limit.  The SQN 
ODCM is the site-specific effluent release controlling document. 

 
Difference: Sequoyah Threshold (2) specifies Liquid/Gaseous Release Permit. 
Justification: Human Factors consideration – Liquid/Gaseous Release Permit is site-specific terminology equivalent to radioactivity discharge 

permit. 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a sample analysis for a gaseous or liquid release.  Sequoyah Threshold (3) specifies a liquid 

release only. 
Justification: The gaseous release is addressed in Sequoyah Threshold (2). 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a concentration or release rate greater than 2 times the controlling document.  Sequoyah 

Threshold (3) specifies a concentration or release rate greater than 20 times the Effluent Concentration Limit. 
Justification: Sequoyah’s ODCM limit is equal to 10 times the Effluent Concentration Limit; therefore, 2 times the ODCM limit is 20 times the 

Effluent Concentration Limit. 
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RU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

UNPLANNED loss of water level above irradiated fuel. UNPLANNED loss of water level above irradiated fuel. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

  (site-specific level indications).  
  AND 
 b. UNPLANNED rise in area radiation levels as indicated by 

ANY of the following radiation monitors. 
  (site-specific list of area radiation monitors)  

(1) a. UNPLANNED water level drop in the REFUELING 
PATHWAY as indicated by Spent Fuel Pit Level High-Low 
annunciator or visual observation 

  AND 
 b. UNPLANNED rise in area radiation levels as indicated by 

ANY of the following radiation monitors. 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1,2-RM-90-130/131 Containment Purge Exhaust 
1,2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

  

Difference / Deviation / Justification 
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Difference; NEI 99-01 Rev 6 Threshold(1)a includes “ANY” in wording. Sequoyah Threshold(1)a does not include this wording. 
Justification: Only two site-specific level indications have been identified and are separated by “or.”  Therefore the use of “ANY” is not required. 
 
Difference: Sequoyah Threshold (1)a. includes site-specific level indications. 
Justification: The listed indications are used to identify changes in water level. 
 
Difference: Sequoyah Threshold (1)b. includes site-specific level indications. 
Justification: An elevated reading on the identified site-specific radiation monitors is indicative of a loss of water level. 
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CG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting fuel 
clad integrity with containment challenged. 

Loss of RCS inventory affecting fuel clad integrity with containment 
challenged. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 
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(1) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level less than 
(site-specific level) for 30 minutes or longer. 
AND 

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

(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 

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

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

 Erratic source range monitor indication [PWR] 
 UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient +magnitude to indicate core 
uncovery  

 (Other site-specific indications) 
 

AND 
c. ANY indication from the Containment Challenge Table 

(see below). 
Containment Challenge Table 

 CONTAINMENT CLOSURE not established* 
 (Explosive mixture) exists inside containment 
 UNPLANNED increase in containment pressure 
 Secondary containment radiation monitor reading above (site-

specific value) [BWR] 
 

(1) a. RCS level less than or equal to 694’for 30 minutes or 
 longer. 

AND 
 b. ANY indication from the Containment Challenge Table C1. 

(2) a. RCS level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by ANY of the following: 

 1,2-RM-90-59 or 60  reading greater than 9500 mR/hr 
 Erratic source range monitor indication  
 UNPLANNED rise in Containment Sump or 

Containment Pit Sump levels of sufficient magnitude 
to indicate core uncovery  

AND 
c. ANY indication from the Containment Challenge Table C1. 

Containment Challenge Table C1 
 CONTAINMENT CLOSURE not established* 
 H2 concentraation greater than 4% by volume on H2AN-43-200 or 

210 
 UNPLANNED rise in containment pressure 

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

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (1)a. includes the site-specific level of 694’ and “less than” is replaced with “less than or equal to.” 
Justification: Elevation 694’ is the bottom range limit of the Mansell Level Monitor, approximately 38 inches above the top of the core. 
 
Difference: Table designator C1 was assigned to Containment Challenge Table. 
Justification: Editorial revision to clearly identify tables within the document. 
 
Difference: Sequoyah site-specific radiation monitors and values are included in Threshold (2)b. first bullet. 
Justification: The identified monitors are in the Reactor Building and could detect core uncovery.  The value of 9500 mR/hr was chosen because it is 
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95% of the monitor high scale. 
 
Difference: Sequoyah Threshold (2)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
 
Difference: NEI 99-01 Rev 6 Threshold (2)b, last bullet, refers to Other site-specific indications of core uncovery.  No Other site-specific 

indications are used at Sequoyah. 
Justification: Sequoyah does not use any other site-specific indications of core uncovery than those already identified in Sequoyah Threshold (2)b. 
 
Difference: NEI 99-01 Rev 6 Containment Challenge Table, second bullet, states that explosive mixture exists inside containment.  Sequoyah 

Containment Challenge does not include this wording. 
Justification: Editiorial revision that incorporates wording into the threshold through the use of “Containment hydrogen” and explosive mixture 

indications.  Intent of the NEI 99-01 Rev 6 wording is satisfied. 
 
Difference: Sequoyah Containment Challenge Table, third bullet, replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of the NEI 99-01 Rev 6 wording is satisfied. 
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CS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting core 
decay heat removal capability. 

Loss of RCS inventory affecting core decay heat removal capability. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC includes reactor vessel/RCS inventory.  Sequoyah IC uses RCS inventory only. 
Justification: Editorial revision – RCS inventory is equivalent to reactor vessel inventory. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. CONTAINMENT CLOSURE not established. 
AND 

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

(2) a. CONTAINMENT CLOSURE established. 
AND 

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

(3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 
AND 

b. Core uncovery is indicated by ANY of the following: 
 (Site-specific radiation monitor) reading greater than 

(site-specific value) 
 Erratic source range monitor indication [PWR] 
 UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient magnitude to indicate core 
uncovery 

 (Other site-specific indications) 
 

(1) a. CONTAINMENT CLOSURE not established. 
AND 

 b. RCS level less than 695’. 
(2) a. CONTAINMENT CLOSURE established. 

AND 
b. RCS level less than or equal to 694’. 

(3) a. RCS  level cannot be monitored for 30 minutes or longer. 
AND 

b. Core uncovery is indicated by ANY of the following: 
 1,2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in Containment Sump or 

Containment Pit Sump levels of sufficient magnitude 
to indicate core uncovery 
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Difference / Deviation / Justification 

Difference: Sequoyah Thresholds (1)b and (2)b include site-specific information and for Threshold 2(b) replaces “less than” with “less than or 
equal to.” 

Justification: Level 695’ is equivalent to the centerline of hot and cold legs.  Level 694’ is the bottom range limit of the Mansell Level Monitor, 
approximately 38 inches above the top of the core.  

 
Difference: Sequoyah Threshold (3)b contains site-specific information. 
Justification: The identified monitors are in the Reactor Building and could detect core uncovery.  The value of 9500 mR/hr was chosen because it is 

95% of the monitor high scale. 
 
Difference: Sequoyah Threshold (3)b, third bullet, replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (3)b, third bullet, is satisfied. 
 
Difference: Sequoyah Threshold (3)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
 
Difference: NEI 99-01 Rev 6 Threshold (3)b, last bullet, refers to Other site-specific indications of core uncovery.  No Other site-specific idications 

are used at Sequoyah. 
Justification: Sequoyah does not use any other site-specific indications of core uncovery than those already identified in Sequoyah Threshold (3)b. 
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CA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

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

 

(1) UNPLANNED loss of RCS inventory as indicated by level less 
than 696’ 2.5”. 

(2) a. RCS level cannot be monitored for 15 minutes or longer  
AND 

b. UNPLANNED rise in Containment Sump or Containment 
Pit Sump levels due to a loss of RCS  inventory. 

Difference / Deviation / Justification 
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Difference: Sequoyah Threshold (1) includes the word “UNPLANNED.” 
Justification: Editorial revision that clarifies the loss of RCS inventory is not a planned event.  The intent of the NEI 99-01 Rev 6 Threshold (1)a. is 

satisfied. 
 
Difference: Sequoyah Threshold (1) includes site-specific information. 
Justification: Level 696’ 2.5” is equivalent to the top of the hot leg. 
 
Difference: Sequoyah Threshold (2)b. replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (2)b. is satisfied. 
 
Difference: Sequoyah Threshold (2)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
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CA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Threshold (1) for Sequoyah specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 
6.9KV Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards 
for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference:      NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Threshold (1) for Sequoyah specifies the applicable buses (6.9KV 
Shutdown Boards). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not change 
the intent of the NEI 99-01 Rev 6 IC. 
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CA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Inability to maintain the plant in cold shutdown. Inability to maintain the plant in cold shutdown. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

Table: RCS Heat-up Duration Thresholds 

RCS Status Containment Closure 
Status 

Heat-up 
Duration 

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

Not intact (or at reduced 
inventory [PWR]) 

Established 20 minutes* 
Not Established 0 minutes 

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

 
(2) UNPLANNED RCS pressure increase greater than (site-specific 

pressure reading).  (This EAL does not apply during water-solid 
plant conditions. [PWR]) 

 

(1) UNPLANNED rise in RCS temperature to greater than 200 ˚F for 
greater than the duration specified in Table C2. 
 

Table C2: RCS Heat-up Duration Thresholds 

RCS Status Containment Closure 
Status 

Heat-up 
Duration 

Not intact or in RCS 
Reduced Inventory 

Not Established 0 minutes 
Established 20 minutes* 

Intact (capable of being 
pressurized) Not applicable 60 minutes* 

* If RHR is in operation within this time frame and RCS temperature is 
being reduced, the EAL is not applicable. 

 
(2) UNPLANNED RCS pressure rise greater than 10 psig.  (This 

Threshold does not apply during water-solid plant conditions.) 
 

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (1) includes the site-specific temperature. 
Justification: 200°F is the site-specific Technical Specification cold shutdown termperature limit. 
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Difference: Table designator C2 assigned to RCS Heat-up Duration Thresholds Table used in Sequoyah Threshold (1). 
Justification: Editorial revision to clearly identify tables within the document. 
 
Difference: Information included in RCS Heat-Up Duration Thresholds Table for Sequoyah is inverted from the presentation in NEI 99-01 Rev 6. 
Justification: Editorial revision for Human Factors considerations – worst case is presented first. 
 
Difference: Revised wording of RCS Status Not Intact to identify specific condition at Sequoyah applicable to this threshold (in RCS Reduced 

Inventory). 
Justification: Editorial revision for Human Factors considerations – site-specific terminology is used. 
 
Difference: Revised wording of RCS Status Intact to identify specific condition at Sequoyah applicable to this threshold (capable of being 

pressurized). 
Justification: Editorial revision for Human Factors considerations – site-specific terminology is used. 
 
Difference: RCS Heat-up Duration Thresholds Table for Sequoyah uses ‘RHR’ instead of ‘RCS heat removal system’. 
Justification: Human Factors consideration – site-specific terminology is used.. 
 
Difference: Sequoyah Threshold (1) and (2) replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (1) and (2) remains satisfied. 
 
Difference: Sequoyah site-specific pressure value was included in Threshold (2). 
Justification: NEI 99-01 Rev 6 recommends using the lowest change in pressure that can be accurately determined using installed instrumentation, 

but not less than 10 psig. 
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CA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
 2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 670’ as reported by 

River Operations 
 River reservoir level at Stage II flood warningas 

reported by River Operations 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
AND 
b.         EITHER of the following: 

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

• The event has caused VISIBLE DAMAGE to a 
SAFETY SYSTEM component or structure needed for 
the current operating mode. 
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Difference / Deviation / Justification 

Difference: Two Sequoyah site-specific hazardous events were included. 
Justification: 670’ reservoir elevation is the minimum abnormal reservoir level analyzed in the UFSAR.  A Stage II flood warning is issued when it 

is predicted that elevation 703’ is likely to be exceeded. 
 
Difference: Sequoyah EAL Threshold (1)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Sequoyah threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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CU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

UNPLANNED loss of RCS inventory for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

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

levels. 

(1) UNPLANNED loss of reactor coolant results in RCS  level less than 
a required lower limit for 15 minutes or longer.   

(2) a. RCS level cannot be monitored. 
  AND 

b. UNPLANNED rise in Containment Sump or Containment 
Pit Sump levels. 

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (2)b. replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (2)b. is satisfied. 
 
Difference: Sequoyah Threshold (2)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
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CU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Sequoyah specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  
AND 

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

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown 
 Boards OR 2A and 2B 6.9KV Shutdown Boards is reduced 
 to a single power source for 15 minutes or longer.  

AND 
b.  Any additional single power source failure will result in 

loss of all AC power to SAFETY SYSTEMS. 

 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Sequoyah specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not change 

the intent of the NEI 99-01 Rev 6 IC. 
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CU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

UNPLANNED increase in RCS temperature. UNPLANNED rise in RCS temperature. 

Difference / Deviation / Justification 

Difference: Sequoyah IC replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 IC is satisfied. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) UNPLANNED increase in RCS temperature to greater than (site-
specific Technical Specification cold shutdown temperature limit).  

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

(1) UNPLANNED rise in RCS temperature to greater than 200 °F. 
(2) Loss of ALL RCS temperature and RCS level indication for 15 

minutes or longer. 

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (1) includes the site-specific temperature. 
Justification: 200°F is the site-specific Technical Specification cold shutdown termperature limit. 
 
Difference: Sequoyah Threshold (1) replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (1) is satisfied. 
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CU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Indicated voltage is less than 105VDC on Technical Specification 
required 125VDC Vital Battery Boards: 
• I and III for 15 minutes or longer. 
OR 
• II and IV for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Sequoyah site-specific bus voltage value is provided.  
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Sequoyah site-specific DC buses are listed in Threshold (1). 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
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CU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) Loss of ALL of the following onsite communication methods: 
(site-specific list of communications methods) 

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

(3) Loss of ALL of the following NRC communications methods: 
(site-specific list of communications methods) 

1. Loss of ALL Table C3 Onsite communications capability affecting the 
ability to perform routine operations. 

  
2. Loss of ALL Table C3 Offsite communication capability affecting the 

ability to perform offsite notifications. 
  
3. Loss of ALL Table C3 NRC communication capability affecting the 

ability to perform NRC notifications. 
Table C3 Communications Capability 

System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
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Difference / Deviation / Justification 

Difference: Sequoyah site-specific communications methods are listed in each threshold. 
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration. 
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EU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Damage to a loaded cask 
CONFINEMENT BOUNDARY. 

Damage to a loaded canister CONFINEMENT BOUNDARY. 

Difference / Deviation / Justification 

Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact radiation reading at 
the location specified in Table I1-ISFSI Dose Limits. 

Table I1-ISFSI Dose Limits 
  Cask Type 
  High Storm 100 Hi Storm FW 

Location 
COC 1014 

Amendment 1 
COC 1014 

Amendment 2 
COC 1014 

Amendment 5 
COC 1032 

Amendment 0 

Top of the 
OVERPACK 

20 mrem/hr (γ + 0n1) 40 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 

Side of the 
OVERPACK 

100 mrem/hr (γ + 0n1) 220 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 

Inlet & Outlet Vent 
Ducts 

90 mrem/hr (γ + 0n1)       

 

Difference / Deviation / Justification 
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Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 
 
Difference: Sequoyah site-specific radiation readings are listed in Table E-1. 
Justification: The values represent two times the external radiation limits specified in the Certificate of Compliance for each cask design. 
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PWR FISSION PRODUCT BARRIERS MATRIX - INITIATING CONDITIONS/THRESHOLDS 

NEI 99-01 Rev 6 

FA1 –  Any Loss or any Potential Loss of either 
the Fuel Clad or RCS barrier. 

FS1 - Loss or Potential Loss of any two barriers. FG1 -  Loss of any two barriers and Loss or Potential 
Loss of the third barrier. 

Sequoyah 

FG1 –  Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 - Loss or Potential Loss of any two barriers. FA1 - Any Loss or any Potential Loss of either the Fuel 
Clad or RCS barrier. 

Difference / Deviation / Justification 

None 

Fuel Clad Barrier RCS Barrier Containment Barrier 

Loss Potential Loss Loss Potential Loss Loss Potential Loss 

NEI 99-01 Rev 6 

1. RCS or SG Tube Leakage  1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage  

Not Applicable 
 

A. RCS/reactor 
vessel level less 
than (site-specific 
level). 

 

A. An automatic or manual 
ECCS (SI) actuation is 
required by EITHER of 
the following: 
1. UNISOLABLE RCS 

leakage 
 OR 

2. SG tube RUPTURE. 

A. Operation of a standby 
charging (makeup) 
pump is required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube leakage. 
 OR 
B. RCS cooldown rate 

A. A leaking or 
RUPTURED SG is 
FAULTED outside of 
containment. 

Not Applicable 
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greater than (site-
specific pressurized 
thermal shock 
criteria/limits defined 
by site-specific 
indications). 

Sequoyah 

Not Applicable 
 

A. Core Cooling 
CSF - ORANGE 
entry conditions 
met 

 

A. An automatic or manual 
SI actuation is required 
by EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube RUPTURE. 
 
 

A. Operation of a standby 
charging pump is 
required by EITHER of 
the following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube leakage. 
 OR 
B. PTS CSF - RED entry 

conditions met 

A. A leaking or 
RUPTURED SG is 
FAULTED outside of 
containment. 

Not Applicable 

Difference / Deviation / Justification 

Difference: Sequoyah Fuel Clad Barrier Potential Loss Threshold (1).A references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  ORANGE entry 

conditions for Core Cooling CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Sequoyah RCS Barrier Potential Loss Threshold (1).B references the Pressurized Thermal Shock (PTS) Critical Safety Function (CSF) Status Tree. 
Justification: The WOG CSFSTs have been implemented at Sequoyah.  The guidance in NEI 99-01, Revision 6, for this EAL Threshold recommends use of the 

indication that defines an extreme challenge to the integrity of the RCS pressure boundary due to pressurized thermal shock.  The PTS CSF is the 
Sequoyah site-specific terminology for the RCS Integrity CSF described in the NEI 99-01, Revision 6, guidance for this Threshold. 
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NEI 99-01 Rev 6 

2. Inadequate Heat Removal 2. Inadequate Heat Removal 2. Inadequate Heat Removal 

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

 

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

 OR 
B. Inadequate RCS 

heat removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

 

Not Applicable 
 

A. Inadequate RCS heat 
removal capability via 
steam generators as 
indicated by (site-
specific indications). 

 

Not Applicable 
 

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

  AND 
 2. Restoration 

procedure not 
effective within 
15 minutes. 

Sequoyah 

A. Core Cooling 
CSF - RED entry 
conditions met  

A. Core Cooling 
CSF - ORANGE 
entry conditions 
met 

 OR 
B. Heat Sink CSF - 

RED entry 
conditions met 

 

Not Applicable 
 

A. Heat Sink CSF - RED 
entry conditions met 

 

Not Applicable 
 
 
 
 

A. Core Cooling CSF - 
RED entry 
conditions met for 
15 minutes or 
longer 

   

Difference / Deviation / Justification 
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Difference: Sequoyah Fuel Clad Barrier Loss Threshold (2).A references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED entry 

conditions for Core Cooling CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Sequoyah Fuel Clad Barrier Potential Loss Threshold (2).A references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  ORANGE entry 

conditions for Core Cooling CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Sequoyah Fuel Clad Barrier Potential Loss Threshold (2).B references the Heat Sink Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED entry 

conditions for Heat Sink CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Sequoyah RCS Barrier Potential Loss Threshold (2).A references the Heat Sink Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED entry 

conditions for Heat Sink CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Sequoyah Containment Barrier Potential Loss Threshold (2).A references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  Heat Sink CSFST 

RED entry conditions met for 15 minutes or longer is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 

NEI 99-01 Rev 6 

3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 
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A. Containment 
radiation monitor 
reading greater 
than (site-specific 
value). 

 OR 
B. (Site-specific 

indications that 
reactor coolant 
activity is greater 
than 300 µCi/gm 
dose equivalent I-
131). 

Not Applicable A. Containment radiation 
monitor reading greater 
than (site-specific 
value). 

Not Applicable Not Applicable A. Containment 
radiation monitor 
reading greater than 
(site-specific value). 

Sequoyah 

A. Containment 
radiation monitor 
reading greater 
than: 

 2.5E+02 R/hr on 
RM-90-271A  
AND 
2.5E+02 R/hr on 
RM-90-272A 

 
 OR 
 
 1.5E+02 R/hr on 

RM-90-273A 
 AND 

2.1E+02 R/hr on  
RM-90-274A 

 
 OR 
 

Not Applicable A. Containment radiation 
monitor reading greater 
than: 

 9.7E+01 R/hr on  
 RM-90-271A  

AND 
9.7E+01 R/hr on 
RM-90-272A 

 
 OR 
 
 5.01E+01 R/hr on  
 RM-90-273A 
 AND 

7.26E+01 R/hr on   
RM-90-274A 

Not Applicable Not Applicable 
 
 
 
 
Note: Containment Radiation 
Monitors are temperature 
sensitive and can be affected 
by temperature-induced 
currents.  These monitors 
should be used for trending only 
for 2 minutes after a Steam Line 
Break or LOCA.  Once 2 
minutes has expired these 
monitors can be used for EAL 
determination. 

A. Containment 
radiation monitor 
reading greater than: 

  5.8E+03 R/hr on 
RM-90-271A  
AND 
5.8E+03 R/hr on 

 RM-90-272A 
 
 OR 
 
 3.4E+03 R/hr on  

RM-90-273A  
AND  
4.9E+03 R/hr on 
RM-90-274A 
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B. Coolant activity 
greater than 300 
µCi/gm dose 
equivalent Iodine 
-131. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included for the Fuel Clad Barrier Loss Threshold. 
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the drywell containment atmosphere, assuming reactor 

coolant activity equals 300 µCi/g dose equivalent I-131. 
 
Difference: Sequoyah site-specific information is included for the RCS Barrier Loss Threshold. 
Justification: The listed radiation monitor readings correspond to an instantaneous release of all reactor coolant mass into the primary containment, assuming 

reactor coolant activity equals the Technical Specification allowable limit.  
 
Difference: Sequoyah site-specific information is included for the Containment Barrier Potential Loss Threshold. 
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the containment atmosphere, assuming 20 percent of the 

fuel cladding has failed. 
 
Difference: Note added to Contaninment Barrier Loss Column in Sequoyah Threshold 3.A.   Note is applicable to Potential Loss Threshold 3.A. 
Justification: Note has been added to provide clear guidance on temperature restrictions (TIC) with use of rad monitors.  Incorporation of this Note does not 

affect the intent of NEI 99-01 Rev 6 EAL Containment Barrier Potential Loss Threshold 3.A. 
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NEI 99-01 Rev 6 

4. Containment Integrity or Bypass 4. Containment Integrity or Bypass  4. Containment Integrity or Bypass 

Not Applicable Not Applicable  Not Applicable  Not Applicable A. Containment isolation is 
required 

 AND  
EITHER of the 
following: 
1. Containment 

integrity has been 
lost based on 
Emergency 
Director judgment.  

 OR 
2. UNISOLABLE 

pathway from the 
containment to the 
environment exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment 
pressure greater than 
(site-specific value) 
OR 

B. Explosive mixture 
exists inside 
containment 
OR 

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

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

Sequoyah 
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Not Applicable Not Applicable  Not Applicable  Not Applicable  A. Containment isolation is 
required 

 AND  
EITHER of the 
following: 
3. Containment 

integrity has been 
lost based on SED 
judgment.  

 OR 
4. UNISOLABLE 

pathway from the 
containment to the 
environment exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry 
conditions met 
OR 

B. Cont H2 greater than 
4% by volume on  
H2AN-43-200 or 
210 
OR 

C. 1. Containment 
pressure greater 
than 2.81 PSIG 
(Phase B) 
 AND 

2. Less than one 
full train of 
Containment 
Spray is 
operating per 
design for 15 
minutes or 
longer. 

Difference / Deviation / Justification 
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Difference: Sequoyah Containment Barrier Potential Loss Threshold (4).A references the Containment Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED entry 

conditions for Containment CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: NEI 99-01 Rev 6 Containment Barrier  Potential Loss Threshold (4).B identifies an explosive mixture inside containment.  Sequoyah 

Threshold (4).B identifies the specific H2 Concentration in containment that results in an explosive mixture. 
Justification: Human factors consideration – specifying a specific measurable concentration provides the SED with a clearly recognizable threshold. 
 
Difference: Sequoyah Containment Barrier Potential Loss Threshold (4).C includes the site-specific containment pressure and identifies the applicable 

containment pressure control system.   
Justification: The Containment Spray System is the site-specific containment pressure control system.  The indicated pressure is equivalent to the High-High 

containment pressure alarm setpoint at which Containment Spray trains are automatically actuated.  The site-specific term “Phase B” refers to the 
“Phase B” Containment Isolation signal achieved when two out of four high-high containment pressure signals are received. 

 

NEI 99-01 Rev 6 

5. Other Indications 5. Other Indications 5. Other Indications 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

Sequoyah 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

Difference / Deviation / Justification 

Difference: No additional EAL Thresholds were identified for Sequoyah. 
Justification: No additional EAL Thresholds were identified. 

NEI 99-01 Rev 6 

6. Emergency Director Judgment 6. Emergency Director Judgment 6. Emergency Director Judgment 
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A. ANY condition in 
the opinion of the 
Emergency 
Director that 
indicates Loss of 
the Fuel Clad 
Barrier. 

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

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

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

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

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

Sequoyah 

A. ANY condition in 
the opinion of the 
SED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that 
indicates Potential 
Loss of the Fuel 
Clad Barrier. 

A. ANY condition in the 
opinion of the SED that 
indicates Loss of the 
RCS Barrier. 

A. ANY condition in the 
opinion of the SED that 
indicates Potential Loss 
of the RCS Barrier. 

A. ANY condition in the 
opinion of the SED that 
indicates Loss of the 
Containment Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of the 
Containment 
Barrier. 

Difference / Deviation / Justification 

None 
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HG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

HOSTILE ACTION resulting in loss of physical control of the facility. HOSTILE ACTION resulting in loss of physical control of the facility. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

b. EITHER of the following has occurred: 
1. ANY of the following safety functions cannot be 

controlled or maintained. 
 Reactivity control 
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is 

IMMINENT.   

(1) a. A HOSTILE ACTION is occurring or has occurred within 
the PROTECTED AREA as reported by the Security Shift 
Supervisor. 

  AND 
b. EITHER of the following has occurred: 

1. ANY of the following safety functions cannot be 
controlled or maintained. 
 Reactivity control 
 Core cooling 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is IMMINENT.   

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HG7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Other conditions exist which in the judgment of the Emergency Director 
warrant declaration of a General Emergency. 

Other conditions exist which in the judgment of the SED warrant declaration 
of a General Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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HS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

HOSTILE ACTION within the PROTECTED AREA. HOSTILE ACTION within the PROTECTED AREA. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
PROTECTED AREA as reported by the Security Shift Supervisor. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HS6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Inability to control a key safety function from outside the Control Room. Inability to control a key safety function from outside the Control Room. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

 b. Control of ANY of the following key safety functions is not 
reestablished within (site-specific number of minutes). 
 Reactivity control  
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

(1) a. An event has resulted in plant control being transferred 
from the Control Room to the Auxiliary Control Room. 

  AND 
 b. Control of ANY of the following key safety functions is not 

reestablished within 15 minutes. 
 Reactivity control  
 Core cooling  
 RCS heat removal 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Threshold (1)a. 
Justification: The Auxiliary Control Room is the site-specific remote shutdown location. 
 
Difference: Sequoyah site-specific information is included in Threshold (1)b. 
Justification: 15 minutes is the recommended time period in NEI 99-01, Revision 6, for this EAL Threshold. 
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HS7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a Site Area Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED indicate 
that events are in progress or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the 
public or HOSTILE ACTION that results in intentional damage or 
malicious acts, (1) toward site personnel or equipment that could 
lead to the likely failure of or, (2) that prevent effective access to 
equipment needed for the protection of the public.  Any releases are 
not expected to result in exposure levels which exceed EPA 
Protective Action Guideline exposure levels beyond the site 
boundary. 

Difference / Deviation / Justification 

None 
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HA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
OWNER CONTROLLED AREA as reported by the Security Shift 
Supervisor. 

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

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Gaseous release impeding access to equipment necessary for normal plant 
operations, cool down or shutdown. 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 
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(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any of the following plant rooms or areas: 
(site-specific list of plant rooms or areas with entry-related 
mode applicability identified) 
AND 

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

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any of the Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 

Aux. BLDG./ 
Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD Bd 
Room A 3, 4, 5 

6.9 Kv and 480V SD Bd 
Room B 3, 4, 5 

Elev 690  

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

 2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

 2B RHR Pump Room 3, 4, 5 

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

Difference / Deviation / Justification 
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Difference: Sequoyah Threshold (1)a includes site-specific information in Table H1. 
Justification: The listed areas contain equipment which requires a local or manual action as specified in operating procedures used for normal plant 

operation, cooldown and shutdown. 
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HA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) An event has resulted in plant control being transferred from the 
Control Room to the Auxiliary Control Room. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Threshold (1). 
Justification: The Auxiliary Control Room is the site-specific remote shutdown location. 
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HA7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of an Alert. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) 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. 

(1) Other conditions exist which, in the judgment of the SED, 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. 

Difference / Deviation / Justification 

None 
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HU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Confirmed SECURITY CONDITION or threat. Confirmed SECURITY CONDITION or threat. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(2) Notification of a credible security threat directed at the site. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

(1) A SECURITY CONDITION that does not involve a HOSTILE 
ACTION as reported by the Security Shift Supervisor. 

(2) Notification of a credible security threat directed at SQN. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Threshold (1). 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
 
Difference: Sequoyah Threshold (2) – replaced ‘the site’ with SQN. 
Justification: Editorial revision – clearly identifies that the threat is directed against the Sequoyah site. 
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HU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Seismic event greater than OBE levels. Seismic event greater than OBE levels. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by: 

 (site-specific indication that a seismic event met or exceeded OBE 
 limits) 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by Panel XA-55-15B alarm windows E-2 and D-1 
activated. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Threshold (1). 
Justification: The identified alarms provide immediate control room indication of an earthquake of OBE or greater magnitude. 
 

 



HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

 

62 
 

HU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Hazardous event. Hazardous event. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

(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). 

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

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

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

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

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

(5) River reservoir level < 674 feet as reported by River Operations 
(6) River reservoir level is at Stage I Flood Warning as reported by 

River Operations. 

Difference / Deviation / Justification 

Difference: Two Sequoyah site-specific hazardous events were included. 
Justification: 674 feet is the minimum river elevation required by Sequoyah Technical Specification 3.7.9 to ensure adequate long term (30 day) 

cooling can be maintained for the worst cast Loss of Coolant Accident (LOCA).  A Stage I flood warning is the first stage of the 
Sequoyah Flood Protection Plan and begins when there is sufficient rainfall on the ground in the upstream watershed to yield a 
projected plant site water level of 697 feet in the winter months and 703 feet in the summer months.  Stage I procedures include a 
controlled reactor shutdown. 
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HU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

FIRE potentially degrading the level of safety of the plant. FIRE potentially degrading the level of safety of the plant. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. A FIRE is NOT extinguished within 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 
 
AND 

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

 (site-specific list of plant rooms or areas)   
(2) a. Receipt of a single fire alarm (i.e., no other indications of a 

FIRE). 
  AND 
 b. The FIRE is located within ANY of the following plant 
  rooms or areas: 
  (site-specific list of plant rooms or areas)   

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

of alarm receipt. 
(3) A FIRE within the plant or ISFSI [for plants with an ISFSI outside 

the plant Protected Area] PROTECTED AREA not extinguished 
within 60-minutes of the initial report, alarm or indication. 

(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of 
the following FIRE detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or 

indications 
 Field verification of a single fire alarm 

  AND 
b. The FIRE is located within ANY of the Table H2 plant 

rooms or areas. 
(2) a. Receipt of a single fire alarm (that is, no other indications 

of a FIRE). 
  AND 

 b. The FIRE is located within ANY of the Table H2 plant 
rooms or areas 

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

of alarm receipt. 
(3) A FIRE within the plant PROTECTED AREA not extinguished 

within 60-minutes of the initial report, alarm or indication. 
(4) A FIRE within the plant PROTECTED AREA that requires 

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

 
 

Table H2-Fire Areas 
Reactor Building ERCW Pump House 
Auxiliary Building Control Building 
Turbine Building Diesel Generator Bldgs. 

Difference / Deviation / Justification 

Difference: Threshold (1)b and (2)b replaced ‘following’ with ‘Table H2’.  Table H2 is incorporated after Threshold (4). 
Justification: Human Factors consideration – use of table format clearly identifies the applicable rooms and plant modes.  
 
Difference: Sequoyah site-specific information is included in Table H2. 
Justification: The listed areas are referenced in Sequoyah Fire Safe Shutdown Procedures or are important to safety or plant operation. 
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HU7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a NOUE. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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SG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Prolonged loss of all offsite and all onsite AC power to emergency buses. Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown 
Boards. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Sequoyah specifies the applicable emergency buses (6.9KV Shutdown 
Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. Loss of ALL offsite and ALL onsite AC power to (site-
specific emergency buses). 
AND 

b. EITHER of the following: 
• Restoration of at least one AC emergency bus in less 

than (site-specific hours) is not likely. 
• (Site-specific indication of an inability to adequately 

remove heat from the core) 
 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 
1B Shutdown Boards OR 2A and 2B 6.9KV Shutdown 
Boards. 

  AND 
b. EITHER of the following: 

• Restoration of at least one AC emergency bus to the 
affected unit(s) in less than 4 hours is not likely. 

• Core Cooling CSF – RED 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Sequoyah Threshold (1)a specifies the applicable emergency buses (6.9KV 
Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
 
Difference: Sequoyah site-specific number of hours is included in Threshold (1)b. 
Justification: Four hours is the analyzed station blackout coping period applicable to Sequoyah. 
 
Difference: Sequoyah Threshold (1)b references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED 

entry conditions for Core Cooling CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
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SG8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

AND 
b. Indicated voltage is less than (site-specific bus voltage 

value) on ALL (site-specific Vital DC buses) for 15 
minutes or longer. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 
1B Shutdwon Boards OR 2A and 2B 6.9KV Shutdown 
Boards for 15 minutes or longer. 

  AND 
 b. Indicated voltage is less than 105VDC on ALL 125VDC 

vital battery board buses I, II, III, and IV for 15 minutes or 
longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Sequoyah Threshold (1)a specifies the applicable emergency buses (6.9KV 
Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
 
Difference: The Sequoyah site-specific bus voltage value is provided in Threshold (1)b.  
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Sequoyah site-specific DC buses are listed in Threshold (1)b. 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
 

 



SYSTEM MALFUNCTIONS 

 

69 
 

 

SS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Sequoyah IC specifies the applicable emergency buses (6.9KV Shutdown Boards). 
Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Loss of ALL offsite and ALL onsite AC power to 1A and 1B 
Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Sequoyah Threshold (1) specifies the applicable emergency buses (6.9KV 
Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
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SS5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Inability to shut down the reactor causing a challenge to (core cooling [PWR] 
/ RPV water level [BWR]) or RCS heat removal. 

Inability to shutdown the reactor causing a challenge to core cooling or RCS 
heat removal. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
  AND 
 
 b. All manual actions to shut down the reactor have  
  been unsuccessful. 
 

AND 

c. EITHER of the following conditions exist:  
• (Site-specific indication of an inability to adequately 

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

remove heat from the RCS) 
 

(1) a. An automatic or manual trip did not shutdown the reactor. 
 
  AND 
 
 b. All manual actions to shutdown the reactor have been 

unsuccessful. 
 

  AND 

c. EITHER of the following conditions exist:  
• Core Cooling CSF - RED  
• Heat Sink CSF - RED 

Difference / Deviation / Justification 
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Difference: Sequoyah Threshold (1)c references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED 

entry conditions for Core Cooling CSFST is a site-specific indication of an inability to adequately remove heat from the core.  This is 
consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 

 
Difference: Sequoyah Threshold (1)c references the Heat Sink Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Sequoyah.  RED 

entry conditions for Heat Sink CSFST is a site-specific indication of an inability to adequately remove heat from the RCS.  This is 
consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
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SS8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Indicated voltage is less than 105VDC on ALL 125VDC vital 
battery board buses I, II, III, and IV for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Sequoyah site-specific bus voltage value is provided in Threshold (1).  
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Sequoyah site-specific DC buses are listed in Threshold (1). 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
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SA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Sequoyah IC specifies the applicable emergency buses (6.9KV Shutdown Boards). 
Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  

AND 
 

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

(1) a. AC power capability to 1A and 1B Shutdown Boards OR 
2A and 2B 6.9KV Shutdown Boards is reduced to a single 
power source for 15 minutes or longer.  

  AND 
 
 b.  Any additional single power source failure will result in a 

loss of all AC power to SAFETY SYSTEMS. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Sequoyah Threshold (1) specifies the applicable emergency buses 
(6.9KV Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
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SA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 
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(1) a. An UNPLANNED event results in the inability to monitor 
one or more of the following parameters from within the 
Control Room for 15 minutes or longer. 

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure 
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator Auxiliary 
or Emergency Feed Water 
Flow 

 
  AND 
 

b.       ANY of the following transient events in progress. 
 

 Automatic or manual runback greater than 25% 
thermal reactor power 

 Electrical load rejection greater than 25% full electrical 
load  

 Reactor scram [BWR] / trip [PWR]  
 ECCS (SI) actuation  
 Thermal power oscillations greater than 10% [BWR] 

 

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

 
Reactor Power 
Pressurizer Level 
RCS Pressure 
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 
   AND 
 

b. ANY of the following transient events in progress. 
 

 Automatic or manual runback greater than 25% 
thermal reactor power 

 Electrical load rejection greater than 25% full electrical 
load  

 Reactor trip  
 SI actuation 

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (1)a parameter list replaces “RCS Level” with “Pressurizer Level.” 
Justification: Pressurizer Level is indicative of RCS Level during the applicable operating modes for this Threshold.  The intent of the EAL 

threshold remains satisfied. 
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Difference: NEI 99-01 Rev 6 Threshold (1)a parameter list includes In-Core/Core Exit Temperature.  Sequoyah parameter list includes Core Exit 
Temperature only. 

Justification: The Core Exit temperature is a monitored parameter associated with the key safety function of core cooling.  The intent of the EAL 
threshold remains satisfied. 

 
Difference: NEI 99-01 Rev 6 Threshold (1)b. transient list includes ECCS (SI) actuation.  Sequoyah transient list includes SI actuation. 
Justification: Plant specific terminology is used.  The intent of the EAL threshold remains satisfied. 
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SA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Automatic or manual trip fails to shutdown the reactor, and subsequent 
manual actions taken in the MCR are not successful in shutting down the 
reactor. 

Difference / Deviation / Justification 

Difference: SQN IC replaces ‘at the reactor control consoles’ with ‘in the MCR’. 
Justification: Human factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 

consoles.”  The change does not affect the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
AND 

 
 b. Manual actions taken at the reactor control consoles are not 

successful in shutting down the reactor. 

(1) a. An automatic or manual trip did not shutdown the reactor. 
 

  AND 
 
 b. Manual actions taken in the MCR are not successful in 

shutting down the reactor. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)b. refers to ‘reactor control consoles’.  Sequoyah Threshold (1)b. specifies MCR (Main Control Room). 
Justification: Human Factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 

consoles.”  The change does not affect the intent of the NEI 99-01 Rev 6 EAL. 
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SA9:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

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

Difference / Deviation / Justification 

None   

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 670 feet as reported by 

River Operations  
 River reservoir level at Stage II flood warning as 

reported by River Operations 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
 AND 
b.         EITHER of the following: 

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

• The event has caused VISIBLE DAMAGE to a 
SAFETY SYSTEM component or structure needed for 
the current operating mode. 
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Difference / Deviation / Justification 

Difference: Two Sequoyah site-specific hazardous events were included. 
Justification: 670’ reservoir elevation is the minimum abnormal reservoir level analyzed in the UFSAR.  A Stage II flood warning is issued when it 

is predicted that elevation 703’ is likely to be exceeded. 
 
Difference: Sequoyah NEI 99-01 Rev 6 Threshold (1)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Sequoyah 

threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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SU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Sequoyah IC specifies the applicable emergency buses (6.9KV Shutdown Boards). 
Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

(1) Loss of ALL offsite AC power capability to 1A and 1B Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or 
longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Sequoyah Threshold (1) specifies the applicable emergency buses 
(6.9KV Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 

 
 



SYSTEM MALFUNCTIONS 

 

81 
 

SU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure  
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator 
Auxiliary or Emergency 
Feed Water Flow 

 

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

 
Reactor Power 
Pressurizer Level 
RCS Pressure  
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 

Difference / Deviation / Justification 

Difference: Sequoyah Threshold (1)a parameter list replaces “RCS Level” with “Pressurizer Level.” 
Justification: Pressurizer Level is indicative of RCS Level during the applicable operating modes for this Threshold.  The intent of the EAL 
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threshold remains satisfied. 
 
Difference: NEI 99-01 Rev 6 Threshold (1)a parameter list includes In-Core/Core Exit Temperature.  Sequoyah parameter list includes Core Exit 

Temperature only. 
Justification: The Core Exit temperature is a monitored parameter associated with the key safety function of core cooling.  The intent of the EAL 

threshold remains satisfied. 
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SU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Reactor coolant activity greater than Technical Specification allowable limits. Reactor coolant activity greater than Technical Specification allowable limits. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

(1) Radiochemistry analysis indicates (a or b or c) 
 
a. Dose equivalent iodine (I-131) > 0.35 μCi/gm for > 48 hours. 

 
OR 

 
b. Dose equivalent iodine (I-131) > 21.0 μCi/gm. 
 
OR 
 
c. Dose equivalent Xe-133 > 1612.6 μCi/gm with Tave ≥ 500°F. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1) is not included in the Sequoyah EAL scheme. 
Justification: Plant design difference – Sequoyah does not have radiation monitors that can be used for this Threshold. 
 
Difference: NEI 99-01 Rev 6 Threshold (2) renumbered as Sequoyah Threshold (1) and reworded. 
Justification: Human factors consideration – Threshold reworded and includes site specific Technical Specification values that are applicable to this 

EAL threshold.  The intent of the Threshold remains satisfied with this revision. 
 
Difference: Sequoyah site-specific information is included in Threshold (1). 
Justification: The listed RCS specific activity limits are consistent with the Sequoyah Technical Specifications limits. 
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SU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

RCS leakage for 15 minutes or longer. RCS leakage for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

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

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

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

(1) RCS unidentified or pressure boundary leakage greater than 10 gpm 
for 15 minutes or longer. 

(2) RCS identified leakage greater than 25 gpm for 15 minutes or 
longer. 

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

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Thresholds (1) and (2). 
Justification: The value of 10 gpm in Threshold (1) is higher than the Sequoyah Technical Specification limit for unidentified leakage.  Use of this 

higher value is consistent with the instructions in NEI 99-01, Revision 6.  The value of 25 gpm in Threshold (2) is higher than the 
Sequoyah Technical Specification limit for identified leakage.  Use of this higher value is consistent with the instructions in NEI 99-01, 
Revision 6. 
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SU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

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

Automatic or manual trip fails to shutdown the reactor. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. An automatic (trip [PWR] / scram [BWR]) did not 
shutdown the reactor. 

 
AND 

 
 b. A subsequent manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 
(2) a. A manual trip ([PWR] / scram [BWR]) did not shutdown 

the reactor. 
 

AND 
 
 b. EITHER of the following: 
 
                        1.         A subsequent manual action taken at the reactor 

control consoles is successful in shutting down the 
reactor. 

 
                         OR 
 
                        2.         A subsequent automatic (trip [PWR] / scram [BWR]) 

is successful in shutting down the reactor. 

(1) a. An automatic trip did not shutdown the reactor. 
 

  AND 
 
 b. A subsequent manual action taken in the MCR is successful 

in shutting down the reactor. 
 
(2) a. A manual trip did not shutdown the reactor. 
 

  AND 
 
 b. EITHER of the following: 

• A subsequent manual action taken in the MCR is 
successful in shutting down the reactor. 

• A subsequent automatic trip is successful in shutting 
down the reactor. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Thresholds (1)b and (2)b.1 refer to ‘reactor control consoles’.  Sequoyah Thresholds (1)b and (2)b specify MCR 
(Main Control Room). 

Justification: Human Factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 
consoles.” 

 
Difference: Sequoyah EAL Threshold (2)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Sequoyah threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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SU6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) Loss of ALL of the following onsite communication  methods: 
(site-specific list of communications methods) 

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

(3) Loss of ALL of the following NRC communications  methods: 
(site-specific list of communications methods) 

1. Loss of ALL Table C3 Onsite communications capability affecting 
the ability to perform routine operations. 

  
2. Loss of ALL Table C3 Offsite communication capability affecting 

the ability to perform offsite notifications. 
  
3. Loss of ALL Table C3 NRC communication capability affecting the 

ability to perform NRC notifications. 
Table C3 Communications Capability 

System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
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Difference / Deviation / Justification 

Difference: Sequoyah site-specific communications methods are listed in each threshold. 
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration. 
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SU7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Sequoyah 

Failure to isolate containment or loss of containment pressure control. [PWR]    Failure to isolate containment or loss of containment pressure control. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Sequoyah 

(1) a. Failure of containment to isolate when required by an 
actuation signal. 
AND 
 

b. ALL required penetrations are not closed within 15 
minutes of the actuation signal. 

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

AND 
 

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

(1) a. Failure of containment to isolate when required by an 
actuation signal. 

  AND 
 
b. ALL required penetrations are not closed within 15 

minutes of the actuation signal. 
 

(2) a. Containment pressure greater than 2.81 PSIG (Phase B). 
  AND 
 
b. Less than one full train of Containment Spray is operating 

per design for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: Sequoyah site-specific information is included in Threshold (2).   
Justification: The Containment Spray System is the site-specific containment pressure control system.  The indicated pressure is equivalent to the 

High-High containment pressure alarm setpoint at which Containment Spray trains are automatically actuated.  The site-specific 
term “Phase B” refers to the “Phase B” Containment Isolation signal achieved when two out of four high-high containment pressure 
signals are received. 
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DEVELOPMENT OF EMERGENCY ACTION LEVELS  
FOR NON-PASSIVE REACTORS 

1 REGULATORY BACKGROUND 

1.1 OPERATING REACTORS 
 

Title 10, Code of Federal Regulations (CFR), Energy, contains the U.S. Nuclear 
Regulatory Commission (NRC) regulations that apply to nuclear power facilities. 
Several of these regulations govern various aspects of an emergency classification 
scheme. A review of the relevant sections listed below will aid the reader in 
understanding the key terminology provided in Section 3.0 of this document. 

 

 10 CFR § 50.47(a)(1)(i) 
 10 CFR § 50.47(b)(4) 
 10 CFR § 50.54(q) 
 10 CFR § 50.72(a) 
 10 CFR § 50, Appendix E, IV.B, Assessment Actions 
 10 CFR § 50, Appendix E, IV.C, Activation of Emergency Organization 

 
The above regulations are supplemented by various regulatory guidance documents. 
Three documents of particular relevance to NEI 99-01 are: 

 

 NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of 
Radiological Emergency Response Plans and Preparedness in Support of Nuclear 
Power Plants, October 1980.  [Refer to Appendix 1, Emergency Action Level 
Guidelines for Nuclear Power Plants] 

 NUREG-1022, Event Reporting Guidelines 10 CFR § 50.72 and § 50.73 
 Regulatory Guide 1.101, Emergency Response Planning and Preparedness for 

Nuclear Power Reactors 
 

The above list is not all-inclusive and it is strongly recommended that scheme developers 
consult with licensing/regulatory compliance personnel to identify and understand all 
applicable requirements and guidance. Questions may also be directed to the NEI 
Emergency Preparedness staff. 

 
1.2 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) 

 
Selected guidance in NEI 99-01 is applicable to licensees electing to use their 10 CFR 50 
emergency plan to fulfill the requirements of 10 CFR 72.32 for a stand-alone ISFSI.  The 
emergency classification levels applicable to an ISFSI are consistent with the 
requirements of 10 CFR § 50 and the guidance in NUREG 0654/FEMA-REP-1. The 
initiating conditions germane to a 10 CFR § 72.32 emergency plan (as described in 
NUREG-1567) are subsumed within the classification scheme for a 10 CFR § 50.47 
emergency plan. 
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The generic ICs and EALs for an ISFSI are presented in Section 8, ISFSI ICs/EALs. IC 
E-HU1 covers the spectrum of credible natural and man-made events included within the 
scope of an ISFSI design.  This IC is not applicable to installations or facilities that may 
process and/or repackage spent fuel (e.g., a Monitored Retrievable Storage Facility or an 
ISFSI at a spent fuel processing facility). In addition, appropriate aspects of IC HU1 and 
IC HA1 should also be included to address a HOSTILE ACTION directed against an 
ISFSI. 

 
The analysis of potential onsite and offsite consequences of accidental releases associated 
with the operation of an ISFSI is contained in NUREG-1140, A Regulatory Analysis on 
Emergency Preparedness for Fuel Cycle and Other Radioactive Material Licensees. 
NUREG-1140 concluded that the postulated worst-case accident involving an ISFSI has 
insignificant consequences to public health and safety. This evaluation shows that the 
maximum offsite dose to a member of the public due to an accidental release of 
radioactive materials would not exceed 1 rem Effective Dose Equivalent. 

 
Regarding the above information, the expectations for an offsite response to an Alert 
classified under a 10 CFR § 72.32 emergency plan are generally consistent with those 
for a Notification of Unusual Event in a 10 CFR § 50.47 emergency plan (e.g., to 
provide assistance if requested). Also, the licensee’s Emergency Response Organization 
(ERO) required for 10 CFR § 72.32 emergency plan is different than that prescribed for 
a 10 CFR § 50.47 emergency plan (e.g., no emergency technical support function). 

 
1.3 NRC ORDER EA-12-051 

 
The Fukushima Daiichi accident of March 11, 2012, was the result of a tsunami that 
exceeded the plant’s design basis and flooded the site’s emergency electrical power 
supplies and distribution systems. This caused an extended loss of power that severely 
compromised the key safety functions of core cooling and containment integrity, and 
ultimately led to core damage in three reactors. While the loss of power also impaired 
the spent fuel pool cooling function, sufficient water inventory was maintained in the 
pools to preclude fuel damage from the loss of cooling. 

 

Following a review of the Fukushima Daiichi accident, the NRC concluded that several 
measures were necessary to ensure adequate protection of public health and safety under 
the provisions of the backfit rule, 10 CFR 50.109(a)(4)(ii). Among them was to provide 
each spent fuel pool with reliable level instrumentation to significantly enhance the 
ability of key decision-makers to allocate resources effectively following a beyond 
design basis event. To this end, the NRC issued Order EA-12-051, Issuance of Order to 
Modify Licenses with Regard to Reliable Spent Fuel Pool Instrumentation, on March 12, 
2012, to all US nuclear plants with an operating license, construction permit, or 
combined construction and operating license. 

 

NRC Order EA-12-051 states, in part, “All licensees … shall have a reliable indication 
of the water level in associated spent fuel storage pools capable of supporting 
identification of the following pool water level conditions by trained personnel: (1) 
level that is adequate to support operation of the normal fuel pool cooling system, (2) 
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level that is adequate to provide substantial radiation shielding for a person standing on 
the spent fuel pool operating deck, and (3) level where fuel remains covered and actions 
to implement make- up water addition should no longer be deferred.” To this end, all 
licensees must provide: 

 

 A primary and back-up level instrument that will monitor water level from the normal 
level to the top of the used fuel rack in the pool; 

 A display in an area accessible following a severe event; and 
 Independent electrical power to each instrument channel and provide an alternate 

remote power connection capability. 
 

NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To Modify 
Licenses with Regard to Reliable Spent Fuel Pool Instrumentation”, provides guidance 
for complying with NRC Order EA-12-051. 

 

NEI 99-01, Revision 6, includes three EALs that reflect the availability of the enhanced 
spent fuel pool level instrumentation associated with NRC Order EA-12-051. These 
EALs are included within existing IC RA2, and new ICs RS2 and RG2. Associated 
EAL notes, bases and developer notes are also provided. 

 

It is recommended that these EALs be implemented when the enhanced spent fuel pool 
level instrumentation is available for use. 

 

The regulatory process that licensees follow to make changes to their emergency plan, 
including non-scheme changes to EALs, is 10 CFR 50.54(q). In accordance with this 
regulation, licensees are responsible for evaluating a proposed change and determining 
whether or not it results in a reduction in the effectiveness of the plan. As a result of the 
licensee's determination, the licensee will either make the change or submit it to the 
NRC for prior review and approval in accordance with 10 CFR 50.90. 
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2 KEY TERMINOLOGY USED IN NEI 99-01 

There are several key terms that appear throughout the NEI 99-01 methodology.  These terms are 
introduced in this section to support understanding of subsequent material. As an aid to the 
reader, the following table is provided as an overview to illustrate the relationship of the terms to 
each other. 

 
 
 
 
 
 
 
 
 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

(1) - When making an emergency classification, the Emergency DirectorSED must consider 
all information having a bearing on the proper assessment of an Initiating Condition. This 
includes the Emergency Action Level (EAL) plus the associated Operating Mode 
Applicability, Notes and the informing Basis information.  In the Recognition Category F 
matrices, EALs are referred to as Fission Product Barrier Thresholds; the thresholds serve the 
same function as an EAL. 

 
 

2.1 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: 

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
 General Emergency (GE) 

Emergency Classification Level 
Unusual Event Alert SAE GE 

 

Initiating Condition Initiating Condition Initiating Condition Initiating Condition 
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2.1.1 Notification of Unusual Event (NOUE)1 
 

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. 

 
Purpose: The purpose of this classification is to assure that the first step in future 
response has been carried out, to bring the operations staff to a state of readiness, and to 
provide systematic handling of unusual event information and decision-making. 

 
2.1.2 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 PAG 
exposure levels. 

 
Purpose: The purpose of this classification is to assure that emergency personnel are 
readily available to respond if the situation becomes more serious or to perform 
confirmatory radiation monitoring if required, and provide offsite authorities current 
information on plant status and parameters. 

 
2.1.3 Site Area Emergency 

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

 
Purpose: The purpose of the Site Area Emergency declaration is to assure that 
emergency response centers are staffed, to assure that monitoring teams are dispatched, 
to assure that personnel required for evacuation of near-site areas are at duty stations if 
the situation becomes more serious, to provide consultation with offsite authorities, and 
to provide updates to the public through government authorities. 

 
2.1.4 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 PAG exposure levels offsite for more than the 

 
 

 

1 This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology. The terms 
Notification of Unusual Event, NOUE and Unusual Event are used interchangeably throughout this 
document 
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immediate site area. 
 

Purpose: The purpose of the General Emergency declaration is to initiate predetermined 
protective actions for the public, to provide continuous assessment of information from 
the licensee and offsite organizational measurements, to initiate additional measures as 
indicated by actual or potential releases, to provide consultation with offsite authorities, 
and to provide updates for the public through government authorities. 

 
2.2 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. 

 
Discussion: An IC describes an event or condition, the severity or consequences of which 
meets the definition of an emergency classification level. An IC can be expressed as a 
continuous, measurable parameter (e.g., RCS leakage), an event (e.g., an earthquake) or 
the status of one or more fission product barriers (e.g., loss of the RCS barrier). 

 
Appendix 1 of NUREG-0654 does not contain example Emergency Action Levels 
(EALs) for each ECL, but rather Initiating Conditions (i.e., plant conditions that indicate 
that a radiological emergency, or events that could lead to a radiological emergency, has 
occurred). NUREG-0654 states that the Initiating Conditions form the basis for 
establishment by a licensee of the specific plant instrumentation readings (as applicable) 
which, if exceeded, would initiate the emergency classification. Thus, it is the specific 
instrument readings that would be the EALs. 

 
Considerations for the assignment of a particular Initiating Condition to an emergency 
classification level are discussed in Section 3. 

 
2.3 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. 

 
Discussion: EAL statements may utilize a variety of criteria including instrument 
readings and status indications; observable events; results of calculations and analyses; 
entry into particular procedures; and the occurrence of natural phenomena. 

 
2.4 FISSION PRODUCT BARRIER THRESHOLD 

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

 
Discussion: Fission product barrier thresholds represent threats to the defense in depth 
design concept that precludes the release of radioactive fission products to the 
environment. This concept relies on multiple physical barriers, any one of which, if 
maintained intact, precludes the release of significant amounts of radioactive fission 
products to the environment. The primary fission product barriers are: 
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 Fuel Clad 
 Reactor Coolant System (RCS) 
 Containment 

 

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

 
In some accident sequences, the ICs and EALs presented in the Abnormal Radiation 
Levels/ Radiological Effluent (A) 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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3 DESIGN OF THE NEI 99-01 EMERGENCY CLASSIFICATION SCHEME 

3.1 ASSIGNMENT OF EMERGENCY CLASSIFICATION LEVELS (ECLS) 
 

An effective emergency classification scheme must incorporate a realistic and accurate 
assessment of risk, both to plant workers and the public. There are obvious health and 
safety risks in underestimating the potential or actual threat from an event or condition; 
however, there are also risks in overestimating the threat as well (e.g., harm that may 
occur during an evacuation).  The NEI 99-01 emergency classification scheme attempts 
to strike an appropriate balance between reasonably anticipated event or condition 
consequences, potential accident trajectories, and risk avoidance or minimization. 

 
There are a range of “non-emergency events” reported to the US Nuclear Regulatory 
Commission (NRC) staff in accordance with the requirements of 10 CFR § 50.72. 
Guidance concerning these reporting requirements, and example events, are provided in 
NUREG-1022. Certain events reportable under the provisions of 10 CFR § 50.72 may 
also require the declaration of an emergency. 

 
In order to align each Initiating Conditions (IC) with the appropriate ECL, it was 
necessary to determine the attributes of each ECL. The goal of this process is to answer 
the question, “What events or conditions should be placed under each ECL?”  The 
following sources provided information and context for the development of ECL 
attributes. 

 
 Assessments of the effects and consequences of different types of events and 

conditions 
 Typical abnormal and emergency operating procedure setpoints and transition criteria 
 Typical Technical Specification limits and controls 
 Radiological Effluent Technical Specifications (RETS)/Offsite Dose Calculation 

Manual (ODCM) radiological release limits 
 Review of selected Updated Final Safety Analysis Report (UFSAR) accident analyses 
 Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs) 
 NUREG 0654, Appendix 1, Emergency Action Level Guidelines for Nuclear Power 

Plants 
 Industry Operating Experience 
 Input from industry subject matter experts and NRC staff members 

 

The following ECL attributes were created by the Revision 6 Preparation Team to aid in 
the development of ICs and Emergency Action Levels (EALs).  The team decided to 
include the attributes in this revision since they may be useful in briefing and training 
settings (e.g., helping an Emergency DirectorSED understand why a particular condition 
is classified as an Alert). It should be stressed that 
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developers not attempt to redefine these attributes or apply them in any fashion that 
would change the generic guidance contained in this document2. 

 

The attributes of each ECL are presented below. 
 

3.1.1 Notification of Unusual Event (NOUE) 
 

An Notification of Unusual Event, as defined in section 2.1.1, includes but is not limited 
to an event or condition that involves: 

 
(A) A precursor to a more significant event or condition. 

 
(B) A minor loss of control of radioactive materials or the ability to control radiation 

levels within the plant. 
 

(C) A consequence otherwise significant enough to warrant notification to local, State and 
Federal authorities. 

 
3.1.2 Alert 

 
An Alert, as defined in section 2.1.2, includes but is not limited to an event or condition 
that involves: 

 
(A) A loss or potential loss of either the fuel clad or Reactor Coolant System (RCS) 

fission product barrier. 
 

(B) An event or condition that significantly reduces the margin to a loss or potential loss 
of the fuel clad or RCS fission product barrier. 

 
(C) A significant loss of control of radioactive materials resulting in an inability to 

control radiation levels within the plant, or a release of radioactive materials to the 
environment that could result in doses greater than 1% of an EPA PAG at or beyond 
the site boundary. 

 
(D) A HOSTILE ACTION occurring within the OWNER CONTROLLED AREA, 

including those directed at an Independent Spent Fuel Storage Installation (ISFSI). 
 
3.1.3 Site Area Emergency 

 
A Site Area Emergency, as defined in section 2.1.3, includes but is not limited to an event 
or condition that involves: 

 
(A) A loss or potential loss of any two fission product barriers - fuel clad, RCS and/or 

 
 

 

2 The use of ECL attributes is at the discretion of a licensee and is not a requirement of the NRC. If a licensee 
chooses in incorporate the ECL attributes into their scheme basis document, it must be very clear that the 
NRC staff has not endorsed their acceptability or application for any purpose.  In particular, the staff does 
not consider the attribute statements to supersede the established ECL definitions. As a result, the use of 
the attributes as a basis for justifying EAL changes is unacceptable. 



 

containment. 
 

(B) A precursor event or condition that may lead to the loss or potential loss of multiple 
fission product barriers within a relatively short period of time. Precursor events and 
conditions of this type include those that challenge the monitoring and/or control of 
multiple safety systems. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than 10% of an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION occurring within the plant PROTECTED AREA. 
 
3.1.4 General Emergency 

 
A General Emergency, as defined in section 2.1.4, includes but is not limited to an event 
or condition that involves: 

 
(A) Loss of any two fission product barriers AND loss or potential loss of the third barrier 

- fuel clad, RCS and/or containment. 
 

(B) A precursor event or condition that, unmitigated, may lead to a loss of all three fission 
product barriers.  Precursor events and conditions of this type include those that lead 
directly to core damage and loss of containment integrity. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION resulting in the loss of key safety functions (reactivity control, 
core cooling/RPV water level or RCS heat removal) or damage to spent fuel. 

 
3.1.5 Risk-Informed Insights 

 
Emergency preparedness is a defense-in-depth measure that is independent of the 
assessed risk from any particular accident sequence; however, the development of an 
effective emergency classification scheme can benefit from a review of risk-based 
assessment results. To that end, the development and assignment of certain ICs and 
EALs also considered insights from several site-specific probabilistic safety assessments 
(PSA - also known as probabilistic risk assessment, PRA). Some generic insights from 
this review included: 

 
1. Accident sequences involving a prolonged loss of all AC power are significant 

contributors to core damage frequency at many Pressurized Water Reactors (PWRs) 
and Boiling Water Reactors (BWRs). For this reason, a loss of all AC power for 
greater than 15 minutes, with the plant at or above Hot Shutdown, was assigned an 
ECL of Site Area Emergency. Precursor events to a loss of all AC power were also 
included as an Unusual Event and an Alert. 

 
A station blackout coping analyses performed in response to 10 CFR § 50.63 and 
Regulatory Guide 1.155, Station Blackout, may be used to determine a time-based 
criterion to demarcate between a Site Area Emergency and a General Emergency. 
The time dimension is critical to a properly anticipatory emergency declaration since 
the goal is to maximize the time available for State and local officials to develop and 
implement offsite protective actions. 

 



 

2. For severe core damage events, uncertainties exist in phenomena important to 
accident progressions leading to containment failure. Because of these uncertainties, 
predicting the status of containment integrity may be difficult under severe accident 
conditions. This is why maintaining containment integrity alone following sequences 
leading to severe core damage is an insufficient basis for not escalating to a General 
Emergency. 

 
3. PSAs indicated that leading contributors to latent fatalities were sequences involving 

a containment bypass, a large Loss of Coolant Accident (LOCA) with early 
containment failure, a Station Blackout lasting longer than the site-specific coping 
period, and a reactor coolant pump seal failure. The generic EAL methodology needs 
to be sufficiently rigorous to address these sequences in a timely fashion. 

 
3.2 TYPES OF INITIATING CONDITIONS AND EMERGENCY ACTION LEVELS 

 
The NEI 99-01 methodology makes use of symptom-based, barrier-based and event- 
based ICs and EALs. Each type is discussed below. 

 
Symptom-based ICs and EALs are parameters or conditions that are measurable over 
some range using plant instrumentation (e.g., core temperature, reactor coolant level, 
radiological effluent, etc.). When one or more of these parameters or conditions are off- 
normal, reactor operators will implement procedures to identify the probable cause(s) and 
take corrective action. 

 
Fission product barrier-based ICs and EALs are the subset of symptom-based EALs that 
refer specifically to the level of challenge to the principal barriers against the release of 
radioactive material from the reactor core to the environment. These barriers are the fuel 
cladding, the reactor coolant system pressure boundary, and the containment. The barrier- 
based ICs and EALs consider the level of challenge to each individual barrier - 
potentially lost and lost - and the total number of barriers under challenge. 

 
Event-based ICs and EALs define a variety of specific occurrences that have potential or 
actual safety significance.  These include the failure of an automatic reactor scram/trip to 
shut down the reactor, natural phenomena (e.g., an earthquake), or man-made hazards 
such as a toxic gas release. 

 
3.3 NSSS DESIGN DIFFERENCES 

 
The NEI 99-01 emergency classification scheme accounts for the design differences 
between PWRs and BWRs by specifying EALs unique to each type of Nuclear Steam 
Supply System (NSSS).  There are also significant design differences among PWR 
NSSSs; therefore, guidance is provided to aid in the development of EALs appropriate to 
different PWR NSSS types.  Where necessary, development guidance also addresses 
unique considerations for advanced non-passive reactor designs such as the Advanced 

11 
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Boiling Water Reactor (ABWR), the Advanced Pressurized Water Reactor (APWR) and 
the Evolutionary Power Reactor (EPR). 

 
Developers will need to consider the relevant aspects of their plant’s design and operating 
characteristics when converting the generic guidance of this document into a site-specific 
classification scheme. The goal is to maintain as much fidelity as possible to the intent of 
generic ICs and EALs within the constraints imposed by the plant design and operating 
characteristics. To this end, developers of a scheme for an advanced non-passive reactor 
may need to add, modify or delete some information contained in this document; these 
changes will be reviewed for acceptability by the NRC as part of the scheme approval 
process. 

 
The guidance in NEI 99-01 is not applicable to advanced passive light water reactor 
designs.  An Emergency Classification Scheme for this type of plant should be developed 
in accordance with NEI 07-01, Methodology for Development of Emergency Action 
Levels, Advanced Passive Light Water Reactors. 

 
3.4 ORGANIZATION AND PRESENTATION OF GENERIC INFORMATION 

 
The scheme’s generic information is organized by Recognition Category in the following 
order. 

 R - Abnormal Radiation Levels / Radiological Effluent – Section 6 
 C - Cold Shutdown / Refueling System Malfunction – Section 7 
 E - Independent Spent Fuel Storage Installation (ISFSI) – Section 8 
 F - Fission Product Barrier – Section 9 
 H - Hazards and Other Conditions Affecting Plant Safety – Section 10 
 S - System Malfunction – Section 11 

 

Each Recognition Category section contains a matrix showing the ICs and their 
associated emergency classification levels. 

 
The following information and guidance is provided for each IC: 

 ECL – the assigned emergency classification level for the IC. 
 

 Initiating Condition – provides a summary description of the emergency event or 
condition. 

 

 Operating Mode Applicability – Lists the modes during which the IC and associated 
EAL(s) are applicable (i.e., are to be used to classify events or conditions). 

 

 Emergency Action Level(s) – Provides reports and indications that are considered to 
meet the intent of the IC. Developers should address each example EAL. If the 
generic approach to the development of an example EAL cannot be used (e.g., an 
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assumed instrumentation range is not available at the plant), the developer should 
attempt to specify an alternate means for identifying entry into the IC. 

 

For Recognition Category F, the fission product barrier thresholds are presented in 
tables applicable to BWRs and PWRs, and arranged by fission product barrier and the 
degree of barrier challenge (i.e., potential loss or loss). This presentation method 
shows the synergism among the thresholds, and supports accurate assessments. 

 

 Basis – Provides background information that explains the intent and application of 
the IC and EALs.  In some cases, the basis also includes relevant source information 
and references. 

 

 Developer Notes - Information that supports the development of the site-specific ICs 
and EALs.  This may include clarifications, references, examples, instructions for 
calculations, etc. Developer notes should not be included in the site’s emergency 
classification scheme basis document.  Developers may elect to include information 
resulting from a developer note action in a basis section. 

 

 ECL Assignment Attributes – Located within the Developer Notes section, 
specifies the attribute used for assigning the IC to a given ECL. 

 
3.5 IC AND EAL MODE APPLICABILITY 

 
The NEI 99-01 emergency classification scheme was developed recognizing that the 
applicability of ICs and EALs will vary with plant mode.  For example, some symptom- 
based ICs and EALs can be assessed only during the power operations, startup, or hot 
standby/shutdown modes of operation when all fission product barriers are in place, and 
plant instrumentation and safety systems are fully operational. In the cold shutdown and 
refueling modes, different symptom-based ICs and EALs will come into play to reflect 
the opening of systems for routine maintenance, the unavailability of some safety system 
components and the use of alternate instrumentation. 

 
The following table shows which Recognition Categories are applicable in each plant 
mode.  The ICs and EALs for a given Recognition Category are applicable in the 
indicated modes. 
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MODE APPLICABILITY MATRIX 
 

 Category 
Mode AR C E F H S 

Power Operations X  X X X X 
Startup X  X X X X 

Hot Standby X  X X X X 
Hot Shutdown X  X X X X 
Cold Shutdown X X X  X  

Refueling X X X  X  

Defueled X X X  X  

Permanently Defueled   X    
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Typical BWR Operating Modes 
 

  Power Operations (1): Mode Switch in Run 

  Startup (2): Mode Switch in Startup/Hot Standby 
or Refuel (with all vessel head bolts fully tensioned) 

  Hot Shutdown (3): Mode Switch in Shutdown, 
Average Reactor Coolant Temperature >200 °F 

  Cold Shutdown (4):    Mode Switch in Shutdown, 
Average Reactor Coolant Temperature ≤ 200 °F 

  Refueling (5): Mode Switch in Shutdown or Refuel, 
and one or more vessel head bolts less than fully 
tensioned. 

 
 

Typical PWR SQN Operating Modes 
 

Power Operations (1): Reactor Power > 5%, Keff ≥ 0.99 

Startup (2): Reactor Power ≤ 5%, Keff ≥ 0.99 

Hot Standby (3): RCS ≥ 350 °F, Keff < 0.99 

Hot Shutdown (4): 200 °F < RCS < 350 °F, Keff < 0.99 

Cold Shutdown (5): RCS < 200 °F, Keff < 0.99 
Refueling (6):  One or more vessel head closure bolts less than 

fully tensioned 

  Developers will need to incorporate the mode criteria from unit-specific Technical 
Specifications into their emergency classification scheme. In addition, the scheme must 
also include the following mode designation specific to NEI 99-01: 

 

Defueled (None): All fuel is removed from the reactor vessel (i.e., full 
core offload during refueling or extended outage). 
 

1 Power Operation 
Keff greater than or equal to 0.99 and reactor thermal power greater than 5% 
 
2 Startup 
Keff greater than or equal to 0.99 and reactor thermal power less than or equal to 5% 
 
3 Hot Standby 
Keff less than 0.99 and average coolant temperature greater than or equal to 350°F 
 
4 Hot Shutdown 
Keff less than 0.99 and average coolant temperature between 200°F and 350°F  
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5 Cold Shutdown 
Keff less than 0.99 and average coolant temperature less than or equal to 200°F and all reactor 
vessel head closure bolts fully tensioned 
 
6 Refueling 
One or more reactor vessel head closure bolts are less than fully tensioned 
 
D Defueled 
All reactor fuel removed from reactor pressure vessel (full core off load during refuelingor 
extended outage). 
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4 SITE-SPECIFIC SCHEME DEVELOPMENT GUIDANCE 

This section provides detailed guidance for developing a site-specific emergency classification 
scheme. Conceptually, the approach discussed here mirrors the approach used to prepare 
emergency operating procedures – generic material prepared by reactor vendor owners groups is 
converted by each nuclear power plant into site-specific emergency operating procedures. 
Likewise, the emergency classification scheme developer will use the generic guidance in NEI 
99-01 to prepare a site-specific emergency classification scheme and the associated basis 
document. 

 
It is important that the NEI 99-01 emergency classification scheme be implemented as an 
integrated package.  Selected use of portions of this guidance is strongly discouraged as it will 
lead to an inconsistent or incomplete emergency classification scheme that will likely not receive 
the necessary regulatory approval. 

 
4.1 GENERAL IMPLEMENTATION GUIDANCE 

 
The guidance in NEI 99-01 is not intended to be applied to plants “as-is”; however, 
developers should attempt to keep their site-specific schemes as close to the generic 
guidance as possible. The goal is to meet the intent of the generic Initiating Conditions 
(ICs) and Emergency Action Levels (EALs) within the context of site-specific 
characteristics – locale, plant design, operating features, terminology, etc. Meeting this 
goal will result in a shorter and less cumbersome NRC review and approval process, 
closer alignment with the schemes of other nuclear power plant sites and better 
positioning to adopt future industry-wide scheme enhancements. 

 
When properly developed, the ICs and EALs should be unambiguous and readily 
assessable. 

 
As discussed in Section 3, the generic guidance includes ICs and example EALs. It is the 
intent of this guidance that both be included in site-specific documents as each serves a 
specific purpose. The IC is the fundamental event or condition requiring a declaration. 
The EAL(s) is the pre-determined threshold that defines when the IC is met.  If some 
feature of the plant location or design is not compatible with a generic IC or EAL, efforts 
should be made to identify an alternate IC or EAL. 

 
If an IC or EAL includes an explicit reference to a mode dependent technical 
specification limit that is not applicable to the plant, then that IC and/or EAL need not be 
included in the site-specific scheme.  In these cases, developers must provide adequate 
documentation to justify why the IC and/or EAL were not incorporated (i.e., sufficient 
detail to allow a third party to understand the decision not to incorporate the generic 
guidance). 

 
Useful acronyms and abbreviations associated with the NEI 99-01 emergency 
classification scheme are presented in Appendix A, Acronyms and Abbreviations. Site- 
specific entries may be added if necessary. 

 
Many words or terms used in the NEI 99-01 emergency classification scheme have 



18  

scheme-specific definitions.  These words and terms are identified by being set in all 
capital letters (i.e., ALL CAPS).  The definitions are presented in Appendix B, 
Definitions. 

 
Below are examples of acceptable modifications to the generic guidance. These may be 
incorporated depending upon site developer and user preferences. 

 
 The ICs within a Recognition Category may be placed in reverse order for 

presentation purposes  (e.g., start with a General Emergency at the left/top of a user 
aid, followed by Site Area Emergency, Alert and NOUE). 

 The Initiating Condition numbering may be changed. 
 The first letter of a Recognition Category designation may be changed, as follows, 

provided the change is carried through for all of the associated IC identifiers. 
 

• R may be used in lieu of A 
• M may be used in lieu of S 

 

For example, the Abnormal Radiation Levels / Radiological Effluent category designator 
“A” (for Abnormal) may be changed to “R” (for Radiation). This means that the 
associated ICs would be changed to RU1, RU2, RA1, etc. 

 

 The ICs and EALs from Recognition Categories S and C may be incorporated into a 
common presentation method (e.g., one table) provided that all related notes and 
mode applicability requirements are maintained. 

 The ICs and EALs for Emergency DirectorSED judgment and security-related events 
may be placed under separate Recognition Categories. 

 The terms EAL and threshold may be used interchangeably. 
 

The material in the Developer Notes section is included to assist developers with crafting 
correct IC and EAL statements. This material is not required to be in the final emergency 
classification scheme basis document. 

 
4.2 CRITICAL CHARACTERISTICS 

 
As discussed above, developers are encouraged to keep their site-specific schemes as 
close to the generic guidance as possible.  When crafting the scheme, developers should 
satisfy themselves that certain critical characteristics have been met.  These critical 
characteristics are listed below. 

 
 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 

are consistent with industry guidance; while the actual wording may be different, the 
classification intent is maintained. With respect to Recognition Category F, a site- 
specific scheme must include some type of user-aid to facilitate timely and accurate 
classification of fission product barrier losses and/or potential losses. The user-aid 
logic must be consistent with the classification logic presented in Section 9. 



19  

 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 
are technically complete and accurate (i.e., they contain the information necessary to 
make a correct classification). 

 EAL statements use objective criteria and observable values. 
 ICs, EALs, Operating Mode Applicability and Note statements and formatting 

consider human factors and are user-friendly. 
 The scheme facilitates upgrading and downgrading of the emergency classification 

where necessary. 
 The scheme facilitates classification of multiple concurrent events or conditions. 

 
4.3 INSTRUMENTATION USED FOR EALS 

 
Instrumentation referenced in EAL statements should include that described in the 
emergency plan section which addresses 10 CFR 50.47(b)(8) and (9) and/or Chapter 7 of 
the FSAR. Instrumentation used for EALs need not be safety-related, addressed by a 
Technical Specification or ODCM/RETS control requirement, nor powered from an 
emergency power source; however, EAL developers should strive to incorporate 
instrumentation that is reliable and routinely maintained in accordance with site programs 
and procedures. 
Alarms referenced in EAL statements should be those that are the most operationally 
significant for the described event or condition. 

 
Scheme developers should ensure that specified values used as EAL setpoints are within 
the calibrated range of the referenced instrumentation, and consider any automatic 
instrumentation functions that may impact accurate EAL assessment.  In addition, EAL 
setpoint values should not use terms such as “off-scale low” or “off-scale high” since that 
type of reading may not be readily differentiated from an instrument failure. Findings 
and violations related to EAL instrumentation issues may be located on the NRC website. 

 
4.4 PRESENTATION OF SCHEME INFORMATION TO USERS 

 
The US Nuclear Regulatory Commission (NRC) expects licensees to establish and 
maintain the capability to assess, classify and declare an emergency condition promptly 
within 15 minutes after the availability of indications to plant operators that an 
emergency action level has been, or may be, exceeded. When writing an emergency 
classification procedure and creating related user aids, the developer must determine the 
presentation method(s) that best supports the end users by facilitating accurate and 
timely emergency classification.  To this end, developers should consider the following 
points. 

 

 The first users of an emergency classification procedure are the operators in the 
Control Room.  During the allowable classification time period, they may have 
responsibility to perform other critical tasks, and will likely have minimal assistance 
in making a classification assessment. 

 As an emergency situation evolves, members of the Control Room staff are likely 
to be the first personnel to notice a change in plant conditions. They can assess the 
changed conditions and, when warranted, recommend a different emergency 
classification level to the Technical Support Center (TSC) and/or Emergency 
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Operations Facility (EOF). 
 Emergency DirectorSEDs in the TSC and/or EOF will have more opportunity to 

focus on making an emergency classification, and will probably have advisors from 
Operations available to help them. 

Emergency classification scheme information for end users should be presented in a 
manner with which licensed operators are most comfortable. Developers will need to 
work closely with representatives from the Operations and Operations Training 
Departments to develop readily usable and easily understood classification tools (e.g., a 
procedure and related user aids). If necessary, an alternate method for presenting 
emergency classification scheme information may be developed for use by Emergency 
DirectorSEDs and/or Offsite Response Organization personnel. 

 

A wallboard is an acceptable presentation method provided that it contains all the 
information necessary to make a correct emergency classification. This information 
includes the ICs, Operating Mode Applicability criteria, EALs and Notes. Notes may be 
kept with each applicable EAL or moved to a common area and referenced; a reference to 
a Note is acceptable as long as the information is adequately captured on the wallboard 
and pointed to by each applicable EAL3. Basis information need not be included on a 
wallboard but it should be readily available to emergency classification decision-makers. 

 
In some cases, it may be advantageous to develop two wallboards - one for use during 
power operations, startup and hot conditions, and another for cold shutdown and 
refueling conditions. 

 
Alternative presentation methods for the Recognition Category F ICs and fission product 
barrier thresholds are acceptable and include flow charts, block diagrams, and checklist- 
type tables. Developers must ensure that the site-specific method addresses all possible 
threshold combinations and classification outcomes shown in the BWR or PWR EAL 
fission product barrier tables.  The NRC staff considers the presentation method of the 
Recognition Category F information to be an important user aid and may request a 
change to a particular proposed method if, among other reasons, the change is necessary 
to promote consistency across the industry. 

 
4.5 INTEGRATION OF ICS/EALS WITH PLANT PROCEDURES 

 
A rigorous integration of IC and EAL references into plant operating procedures is not 
recommended.  This approach would greatly increase the administrative controls and 
workload for maintaining procedures.  On the other hand, performance challenges may 
occur if recognition of meeting an IC or EAL is based solely on the memory of a licensed 
operator or an Emergency DirectorSED, especially during periods of high stress. 

 

Developers should consider placing appropriate visual cues (e.g., a step, note, caution, 
etc.) in plant procedures alerting the reader/user to consult the site emergency 
classification 

 
 

 

 

3 Where appropriate, the Notes shown in the generic guidance typically include the event/condition ECL and the 
duration time specified in the EAL. If developers prefer to have several ICs reference a common NOTE on a 
wallboard display, it is acceptable to remove the ECL and time criterion and use a generic statement. For 
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example, a common NOTE could read “The Emergency DirectorSED should declare the emergency promptly 
upon determining that the applicable EAL time has been exceeded, or will likely be exceeded.” 
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procedure. Visual cues could be placed in emergency operating procedures, abnormal 
operating procedures, alarm response procedures, and normal operating procedures that 
apply to cold shutdown and refueling modes. As an example, a step, note or caution 
could be placed at the beginning of an RCS leak abnormal operating procedure that 
reminds the reader that an emergency classification assessment should be performed. 

 
4.6 BASIS DOCUMENT 

 
A basis document is an integral part of an emergency classification scheme. The 
material in this document supports proper emergency classification decision-making by 
providing informing background and development information in a readily accessible 
format. It can be referred to in training situations and when making an actual 
emergency classification, if necessary.  The document is also useful for establishing 
configuration management controls for EP-related equipment and explaining an 
emergency classification to offsite authorities. The content of the basis document 
should include, at a minimum, the following: 

 
 A site-specific Mode Applicability Matrix and description of operating 

modes, similar to that presented in section 3.5. 
 A discussion of the emergency classification and declaration process reflecting the 

material presented in Section 5. This material may be edited as needed to align 
with site-specific emergency plan and implementing procedure requirements. 

 Each Initiating Condition along with the associated EALs or fission product 
barrier thresholds, Operating Mode Applicability, Notes and Basis information. 

 A listing of acronyms and defined terms, similar to that presented in Appendices A 
and B, respectively.  This material may be edited as needed to align with site-
specific characteristics. 

 Any site-specific background or technical appendices that the developers 
believe would be useful in explaining or using elements of the emergency 
classification scheme. 

 
A Basis section should not contain information that could modify the meaning or intent 
of the associated IC or EAL. Such information should be incorporated within the IC or 
EAL statements, or as an EAL Note.  Information in the Basis should only clarify and 
inform decision-making for an emergency classification. 

 
Basis information should be readily available to be referenced, if necessary, by the 
Emergency DirectorSED.  For example, a copy of the basis document could be 
maintained in the appropriate emergency response facilities. 

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

 
4.7 EAL/THRESHOLD REFERENCES TO AOP AND EOP SETPOINTS/CRITERIA 

 
As reflected in the generic guidance, the criteria/values used in several EALs and fission 
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product barrier thresholds may be drawn from a plant’s AOPs and EOPs. This approach 
is intended to maintain good alignment between operational diagnoses and emergency 
classification assessments.  Developers should verify that appropriate administrative 
controls are in place to ensure that a subsequent change to an AOP or EOP is screened to 
determine if an evaluation pursuant to 10 CFR 50.54(q) is required. 

 
4.8 DEVELOPER AND USER FEEDBACK 

 
Questions or comments concerning the material in this document may be directed to the 
NEI Emergency Preparedness staff, NEI EAL task force members or submitted to the 
Emergency Preparedness Frequently Asked Questions process. 
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5 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

5.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Emergency DirectorSED must consider 
all information having a bearing on the proper assessment of an Initiating Condition 
(IC). This includes the Emergency Action Level (EAL) plus the associated Operating 
Mode Applicability, Notes and the informing Basis information.  In the Recognition 
Category F matrices, EALs  are referred to as Fission Product Barrier Thresholds; the 
thresholds serve the same function as an EAL. are based on loss or potential loss of 
Fission Product Barrier Thresholds. 
 
3.1.1 Classification Timeline 

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

 
All emergency classification assessments should be based upon valid indications, 
reports or conditions. A valid indication, report, or condition, is one that has been 
verified through appropriate means such that there is no doubt regarding the indicator’s 
operability, the condition’s existence, or the report’s accuracy. For example, validation 
could be accomplished through an instrument channel check, response on related or 
redundant indicators, or direct observation by plant personnel. The validation of 
indications should be completed in a manner that supports timely emergency 
declaration. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator’s 
operability, the condition’s existence, or the report’s accuracy is removed.  Implicit in 
this definition is the need for timely assessment. 
 
3.1.3 Imminent Conditions 
 
For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, 
etc.), the  Emergency DirectorSED should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, 
or will likely exceed, the applicable time.  If an ongoing radiological release is detected 
and the release start time is unknown, it should be assumed that the release duration 
specified in the IC/EAL has been exceeded, absent data to the contrary. 
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3.1.4 Planned vs. Unplanned Events 
 

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

 
The assessment of some EALs is based on the results of analyses that are necessary to 
ascertain whether a specific EAL threshold has been exceeded (e.g.for example, dose 
assessments, chemistry sampling, RCS leak rate calculation, etc.);. For these EALs, the 
EAL wording 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 threshold to be exceeded (i.e., this is the time that the EAL 
information is first available). The NRC expects licensees to establish the capability to 
initiate and complete EAL-related analyses within a reasonable period of time (e.g.for 
example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 

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

 
5.2 CLASSIFICATION METHODOLOGY 

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

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

 
5.3 CLASSIFICATION OF MULTIPLE EVENTS AND CONDITIONS 

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

 
 If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at 

two different units, a Site Area Emergency should be declared. 
 

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

 
 If two Alert EALs are met, whether at one unit or at two different units, an Alert 

should be declared. 
 

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

 
5.4 CONSIDERATION OF MODE CHANGES DURING CLASSIFICATION 

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

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

 
5.5 CLASSIFICATION OF IMMINENT CONDITIONS 

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

 If downgrading the ECL is deemed appropriate, the new ECL would then be based on a 
lower applicable IC(s) and EAL(s).  The ECL may also simply be terminated. 

 

The following approach to downgrading or terminating an ECL is recommended. 
 

ECL Action When Condition No Longer Exists 
Unusual Event Terminate the emergency in accordance with plant 

procedures. 
Alert Downgrade or terminate the emergency in 

accordance with plant procedures. 
Site Area Emergency with no 

long-term plant damage 
Downgrade or terminate the emergency in 

accordance with plant procedures. 
Site Area Emergency with 

long-term plant damage 
Terminate the emergency and enter recovery in 

accordance with plant procedures. 
General Emergency Terminate the emergency and enter recovery in 

accordance with plant procedures. 
 

Once a classification level is declared, no downgrade to a lower classification will be 
allowed.  An ECL may be terminated when the event or condition that meets the highest 
IC and EAL no longer exists, and other site-specific termination requirements are met. 
 
As noted above, guidance concerning classification of rapidly escalating events or 
conditions is provided in RIS 2007-02. 

 
5.7 CLASSIFICATION OF SHORT-LIVED EVENTS 

 
As discussed in Section 3.2, eEvent-based ICs and EALs define a variety of specific 
occurrences that have potential or actual safety significance. By their nature, some of 
these events may be short-lived and, thus, over before the emergency classification 
assessment can be completed. If an event occurs that meets or exceeds an EAL, the 
associated ECL must be declared regardless of its continued presence at the time of 
declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically scram/trip the reactor followed by a successful manual 
scram/trip or an earthquake. 

 
5.8 CLASSIFICATION OF TRANSIENT CONDITIONS 

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

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

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

 
An ATWS occurs and the auxiliary feedwater systemhigh pressure ECCS systems 
fails to automatically start. Steam generatorRCS levels rapidly decreases and the 
plant enters an inadequate RCS heat removal core cooling condition (a potential 
loss of both the fuel clad and RCS barriers). If an operator manually starts thea 
auxiliary feedwater systemhigh pressure ECCS system in accordance with an  
EOPEOI step and clears the inadequate RCS heat removal core cooling condition 
prior to an emergency declaration, then the classification should be based on the 
ATWS only. 

 

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

 
5.9 AFTER-THE-FACT DISCOVERY OF AN EMERGENCY EVENT OR CONDITION 

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

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

 
5.10 RETRACTION OF AN EMERGENCY DECLARATION 

 
Guidance on the retraction of an emergency declaration reported to the NRC is 
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discussed in NUREG-1022. 
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6 ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICS/EALS 

Table A-1: Recognition Category “A” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

RG1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 1,000 
mrem TEDE or 5,000 
mrem thyroid CDE. 
Op. Modes: All 

RS1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 100 
mrem TEDE or 500 
mrem thyroid CDE. 
Op. Modes: All 

RA1 Release of 
gaseous or liquid 
radioactivity resulting 
in offsite dose greater 
than 10 mrem TEDE 
or 50 mrem thyroid 
CDE. 
Op. Modes: All 

RU1 Release of 
gaseous or liquid 
radioactivity greater 
than 2 times the (site- 
specific effluent 
release controlling 
document) ODCM 
limits for 60 minutes 
or longer. 

   RG2 Spent fuel pool 
level cannot be 
restored to at least 
701.9′ (site-specific 
Level 3 description) 
for 60 minutes or 
longer. Op. Modes: 
All 

RS2 Spent fuel pool 
level at 701.9′ (site-
specific Level 3 
description). 
Op. Modes: All 

RA2 Significant 
lowering of water level 
above, or damage to, 
irradiated fuel. 
Op. Modes: All 

RU2 UNPLANNED 
loss of water level 
above irradiated fuel. 
Op. Modes: All 

  RA3 Radiation 
levels that impede 
access to equipment 
necessary for normal 
plant operations, 
cooldown or 
shutdown. 
Op. Modes: All 
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ECL: General Emergency RG1 
 

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

 
Operating Mode Applicability:  All 

Emergency Action Levels: (1 or 2 or 3) 

Notes: 

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

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

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

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

 

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

 
 

Shield Building, 1, 2-RM-90-400 1.34E+09 µCi/s 
Steam Generator Discharge (Main Steam Line Monitors) 
1 , 2 - RM-90-421 thru -424 

4.68E+02 µCi/cc 

Condenser Vacuum Exhaust, 1,2-RM-90-255/256 1.12E+06 mR/h 

(site-specific monitor list and threshold values) 
 

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

 

(3) Field survey results indicate EITHER of the following at or beyond the 
site boundary(site-specific dose receptor point): 
 Closed window dose rates greater than 1,000 mR/hr expected to continue for 

60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem 

for one hour of inhalation. 
 

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

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

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

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

 
Developer Notes: 

 

  The effluent ICs/EALs are included to provide a basis for classifying events that cannot 
be readily classified on the basis of plant conditions alone. The inclusion of both types of 
ICs/EALs more fully addresses the spectrum of possible events and accidents. 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs 
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number 
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose 
equivalent (CDE).  For the purpose of these IC/EALs, the dose quantity total effective dose 
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear 
power plant ICs/EALs need to be consistent with the protective action methodologies employed 
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

Selection of the appropriate installed gaseous effluent monitors. 
The effluent monitor readings should correspond to a dose of 1,000 mrem TEDE or 5,000 

mrem thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation 
methodology employed) for one hour of exposure. 

Monitor readings will be calculated using a set of assumed meteorological data or 
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atmospheric dispersion factors; the data or factors selected for use should be the same as 
those employed to calculate the monitor readings for ICs RA1 and RS1. Acceptable sources 
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RS1.  Acceptable sources of this information include, but are not limited to, the 
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to 
distinguish between on-site and offsite doses. The selected distance(s) and/or locations 
should reflect the content of the emergency plan, and procedural methodology used to 
determine offsite doses and Protective Action Recommendations.  The variation in 
selected dose receptor points means there may be some differences in the distance from 
the release point to the calculated dose point from site to site. 

 

Developers should research radiation monitor design documents or other information sources to 
ensure that 1) the EAL value being considered is within the usable response and display 
range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication 
level). 

 

It is recognized that the condition described by this IC may result in a radiological effluent value 
beyond the operating or display range of the installed effluent monitor. In those cases, 
EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available.  For example, an EAL monitor reading might be set at 90% 
to 95% of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest 
accurate monitor reading, then developers may choose not to include the monitor as an 
indication and identify an alternate EAL threshold. 

 

Although the IC references TEDE, field survey results are generally available only as a “whole 
body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability.  For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications.  In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 
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  ECL Assignment Attributes:  3.1.4.C 





34  

 
 
ECL: Site Area Emergency 

RS1 
 

Initiating Condition:  Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

 
Operating Mode Applicability:  All 

Emergency Action Levels: (1 or 2 or 3) 

Notes: 

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

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

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

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

 

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

 

Shield Building, 1, 2-RM-90-400 1.34E+08 µCi/s 
Steam Generator Discharge (Main Steam Line Monitors) 
1 , 2 - RM-90-421 thru -424 

4.68E+01 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-255/256 1.12E+05 mR/h 

(site-specific monitor list and threshold values) 
 

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

 

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

minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one 

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

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

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

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

 
Escalation of the emergency classification level would be via IC RG1. 

 
Developer Notes: 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs 
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number 
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose 
equivalent (CDE).  For the purpose of these IC/EALs, the dose quantity total effective dose 
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear 
power plant ICs/EALs need to be consistent with the protective action methodologies employed 
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

Selection of the appropriate installed gaseous effluent monitors. 
The effluent monitor readings should correspond to a dose of 100 mrem TEDE or 500 mrem 

thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation 
methodology employed) for one hour of exposure. 
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Monitor readings will be calculated using a set of assumed meteorological data or 
atmospheric dispersion factors; the data or factors selected for use should be the same as 
those employed to calculate the monitor readings for ICs RA1 and RG1. Acceptable sources 
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RG1.  Acceptable sources of this information include, but are not limited to, the 
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 
 

 
  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used 
to determine offsite doses and Protective Action Recommendations. The variation in selected 
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information 
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available.  For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability.  For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications.  In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
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approval will be considered on a case-by-case basis. 
 

  ECL Assignment Attributes:  3.1.3.C 
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RS2 
[See Developer Notes] 

 
ECL: Site Area Emergency 

 
Initiating Condition:  Spent fuel pool level at (site-specific Level 3 description) 701.9′. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
(1) Lowering of spent fuel pool level to (site-specific Level 3 value) 701.9′. 

 
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 RG1 or RG2. 

 
Developer Notes: 

 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this IC and EAL be implemented when the enhanced spent fuel pool level instrumentation is 
available for use. The “site-specific Level 3 value” is usually that spent fuel pool level where 
fuel remains covered and actions to implement make-up water addition should no longer be 
deferred. This site-specific level is determined in accordance with NRC Order EA-12-051 and 
NEI 12-02, and applicable owner’s group guidance. 

 
Developers should modify the EAL and/or Basis section to reflect any site-specific constraints or 
limitations associated with the design or operation of instrumentation used to determine the 
Level 3 value. 

 
ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 

RA1 
 

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

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: (1 or 2 or 3 or 4) 

 
Notes: 
 The Emergency DirectorSED should declare the Alert promptly upon determining that the 

applicable time has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes. 
 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) Reading on ANY of the following radiation monitors greater than the reading shown for 
15 minutes or longer: 

 

Shield Building, 1,2-RM-90-400 1.34E+07 µCi/s 
Steam Generator Discharge (Main Steam Line Monitors) 
1 , 2 - RM-90-421 thru -424 4.68E+0 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-255/256 1.12E+04 mR/h 

(site-specific monitor list and threshold values) 
 

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

 

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

 

(4) Field survey results indicate EITHER of the following at or beyond the site 
boundary(site-specific dose receptor point): 
 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 

or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one 
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Basis: 

hour of inhalation. 

 

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It 
includes both monitored and un-monitored releases. Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled 
release). 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 
The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

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

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

 
Developer Notes: 

 

  While this IC may not be met absent challenges to one or more fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs 
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number 
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose 
equivalent (CDE).  For the purpose of these IC/EALs, the dose quantity total effective dose 
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear 
power plant ICs/EALs need to be consistent with the protective action methodologies employed 
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

Selection of the appropriate installed gaseous and liquid effluent monitors. 
The effluent monitor readings should correspond to a dose of 10 mrem TEDE or 50 mrem 

thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation 
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methodology employed) for one hour of exposure. 
Monitor readings will be calculated using a set of assumed meteorological data or 

atmospheric dispersion factors; the data or factors selected for use should be the same as 
those employed to calculate the monitor readings for ICs RS1 and RG1. Acceptable sources 
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RS1 and RG1.  Acceptable sources of this information include, but are not limited to, the 
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 
 

 

  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used 
to determine offsite doses and Protective Action Recommendations. The variation in selected 
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information 
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available.  For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability.  For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications.  In addition, readings may be influenced by environmental or other 
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factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

ECL Assignment Attributes:  3.1.2.C 
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ECL: Alert 

RA2 
 

Initiating Condition:  Significant lowering of water level above, or damage to, irradiated fuel. 
 
Operating Mode Applicability:  All 

 
Emergency Action Levels: (1 or 2 or 3) 

 
(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

 
(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated 

by alarm or elevated reading on ANY of the following radiation monitors: 
 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1,2-RM-90-130/131 Containment Purge Exhaust 
1.2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

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

 

(3) Lowering of spent fuel pool level to (site-specific Level 2 value) 710.9′. [See Developer 
Notes] 

 

Basis: 
 
This IC addresses events that have caused IMMINENT or actual damage to an irradiated fuel 
assembly, or a significant lowering of water level within the spent fuel pool (see Developer 
Notes). These events present radiological safety challenges to plant personnel and are precursors 
to a release of radioactivity to the environment. As such, they represent an actual or potential 
substantial degradation of the level of safety of the plant. 

 
This IC applies to irradiated fuel that is licensed for dry storage up to the point that the 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. 

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

EAL #1 

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 an increase in a dose rate due to a lowering of water 
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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 

 

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

 
EAL #3 

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

 
Escalation of the emergency classification level would be via ICs RS1 or RS2 (see RS2 
Developer Notes). 

 

Developer Notes: 
 

  For EAL #1 
 

  Depending upon the availability and range of instrumentation, this EAL may include 
specific readings indicative of fuel uncovery; consider water and radiation level readings. 
Specify the mode applicability of a particular indication if it is not available in all modes. 

 

  For EAL #2 
 

  The “site-specific listing of radiation monitors, and the associated readings, setpoints 
and/or alarms” should contain those radiation monitors that could be used to identify damage to 
an irradiated fuel assembly (e.g., confirmatory of a release of fission product gases from 
irradiated fuel). 

 

  For EALs #1 and #2 
 

  Developers should research radiation monitor design documents or other information 
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiation value 
beyond the operating or display range of the installed radiation monitor. In those cases, EAL 
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values should be determined with a margin sufficient to ensure that an accurate monitor reading 
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest 
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor 
reading is greater than approximately 110% of the highest accurate monitor reading, then 
developers may choose not to include the monitor as an indication and identify an alternate EAL 
threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of 
corroboration between monitor readings into the classification assessment. 

 

  Development of the EALs should also consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability 
of a particular monitor if it is not available in all modes. 

 

For EAL #3 
 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this EAL be implemented when the enhanced spent fuel pool level instrumentation is available 
for use.  The “site-specific Level 2 value” is usually the spent fuel pool level that is adequate to 
provide substantial radiation shielding for a person standing on the spent fuel pool operating 
deck.  This site-specific level is determined in accordance with NRC Order EA-12-051 and NEI 
12-02, and applicable owner’s group guidance. 
 
Developers should modify the EAL and/or Basis section to reflect any site-specific constraints or 
limitations associated with the design or operation of instrumentation used to determine the Level 
2 value. 

 
  ECL Assignment Attributes:  3.1.2.B and 3.1.2.C 



45  

 
 
ECL: Alert 

RA3 
 

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

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: (1 or 2) 

 
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 greater than 15 mR/hr in ANY of the following areas: 

 Control Room (RM-90-135) 
 Central Alarm Station (by survey) 
(other site-specific areas/rooms) 

 

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any 
Table H1 plant rooms or areas: 
 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. BLDG./ 

Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

 480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD 
Bd Room A 3, 4, 5 

6.9 Kv and 480V SD 
Bd Room B 3, 4, 5 

Elev 690  

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

2B RHR Pump Room 3, 4, 5 
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(site-specific list of plant rooms or areas with entry-related mode applicability identified) 
 

Basis: 
 
This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or 
impede personnel from performing actions necessary to maintain normal plant operation, or to 
perform a normal plant cooldown and shutdown. As such, it represents an actual or potential 
substantial degradation of the level of safety of the plant.  The Emergency DirectorSED should 
consider the cause of the increased radiation levels and determine if another IC may be 
applicable. 

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

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

 
 The plant is in an operating mode different than the mode specified for the affected 

room/area (i.e., entry is not required during the operating mode in effect at the time of the 
elevated radiation levels).  For example, the plant is in Mode 1 when the radiation increase 
occurs, and the procedures used for normal operation, cooldown and shutdown do not require 
entry into the affected room until Mode 4. 

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

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

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

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

 
Developer Notes: 

 

  EAL #1 
 

  The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with 
adjustment for expected occupancy times. 
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  The “other site-specific areas/rooms” should include any areas or rooms requiring  
continuous occupancy to maintain normal plant operation, or to perform a normal cooldown and 
shutdown. 

 

  EAL #2 
 

The “site-specific list of plant rooms or areas with entry-related mode applicability identified” 
should specify those rooms or areas that contain equipment which require a manual/local 
action as specified in operating procedures used for normal plant operation, cooldown 
and shutdown.  Do not include rooms or areas in which actions of a contingent or 
emergency nature would be performed. (e.g., an action to address an off-normal or 
emergency condition such as emergency repairs, corrective measures or emergency 
operations). In addition, the list should specify the plant mode(s) during which entry 
would be required for each room or area. 

 

The list should not include rooms or areas for which entry is required solely to perform actions 
of an administrative or record keeping nature (e.g., normal rounds or routine inspections). 

 

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

 

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

 

  ECL Assignment Attributes:  3.1.2.C 
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 RU1 
ECL: Notification of Unusual Event 

 

Initiating Condition:  Release of gaseous or liquid radioactivity greater than 2 times the ODCM  
(site-specific effluent release controlling document) limits for 60 minutes or longer. 

 

Operating Mode Applicability:  All 
 
Emergency Action Levels: (1 or 2 or 3) 

 
Notes: 
 The Emergency DirectorSED should declare the Unusual Event promptly upon determining 

that 60 minutes has been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 60 minutes. 
 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 effluent radiation monitor greater than 2 times the ODCM(site-specific 
effluent release controlling document) limits for 60 minutes or longer: 

 

Shield Building, 1,2-RM-90-400 4.90E+05 µCi/sec 
Aux Building Vent, 0-RM-90-101B 1.03E+05 cpm 
Service Building Vent, 0-RM-90-132B 2.62E+06 cpm 
Condenser Vacuum Exhaust, 1.2-RM-90-
255/256 

4.10E+02 mr/hr 

Radwaste Monitor 0-RM-90-122 1.74E+06 cpm 
SGBD 1,2-RM-90-120, 121 1.27E+06 cpm 
CNDS Demin 0-RM-90-225 1.65E+06 cpm 
Turbine Building Sump 0-RM-90-212 2.92 E+03 cpm 

(site-specific monitor list and threshold values corresponding to 2 times the controlling 
document limits) 

 

(2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint 
established by a current Liquid/Gaseous Release Permit radioactivity discharge permit for 
60 minutes or longer. 

 
(3) Sample analysis for a gaseous or liquid release indicates a concentration or release rate 

greater than 20 times the Effluent Concentration Limit 2 times the (site-specific effluent 
release controlling document) limits for 60 minutes or longer. 

 

Basis: 
 
This IC addresses a potential decrease in the level of safety of the plant as indicated by a low- 
level radiological release that exceeds regulatory commitments for an extended period of time 
(e.g., an uncontrolled release). It includes any gaseous or liquid radiological release, monitored 
or un-monitored, including those for which a radioactivity discharge permit is normally 
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prepared.Nuclear power plants incorporate design features intended to control the release of 
radioactive effluents to the environment.  Further, tThere are administrative controls established 
to prevent unintentional releases, and to control and monitor intentional releases.  The 
occurrence of an extended, uncontrolled radioactive release to the environment is indicative of 
degradation in these features and/or controls. 

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

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

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

 
EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

 
EAL #2 - 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). 

 
EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by 
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of 
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.). 

 
Escalation of the emergency classification level would be via IC RA1. 

 
Developer Notes: 

 

  The “site-specific effluent release controlling document” is the Radiological Effluent 
Technical Specifications (RETS) or, for plants that have implemented Generic Letter 89-014, the 
Offsite Dose Calculation Manual (ODCM). These documents implement regulations related to 
effluent controls (e.g., 10 CFR Part 20 and 10 CFR Part 50, Appendix I). As appropriate, the 
RETS or ODCM methodology should be used for establishing the monitor thresholds for this IC. 

 

  Listed monitors should include the effluent monitors described in the RETS or ODCM. 
 
 
 
 
 
 
 

 

 

4 Implementation of Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative 
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS to the 
Offsite Dose Calculation Manual or to the Process Control Program 
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  Developers may also consider including installed monitors associated with other 
potential effluent pathways that are not described in the RETS or ODCM56. If included, EAL 
values for these monitors should be determined using the most applicable dose/release limits 
presented in the RETS or ODCM. It is recognized that a calculated EAL value may be below 
what the monitor can read; in that case, the monitor does not need to be included in the list. 
Also, some monitors may not be governed by Technical Specifications or other license-related 
related requirements; therefore, it is important that the associated EAL and basis section clearly 
identify any limitations on the use or availability of these monitors. 

 

  Some sites may find it advantageous to address gaseous and liquid releases with separate 
EALs. 

 

Radiation monitor readings should reflect values that correspond to a radiological release 
exceeding 2 times a release control limit. The controlling document typically describes 
methodologies for determining effluent radiation monitor setpoints; these methodologies should 
be used to determine EAL values.  In cases where a methodology is not adequately defined, 
developers should determine values consistent with effluent control regulations (e.g., 10 CFR 
Part 20 and 10 CFR Part 50 Appendix I) and related guidance. 

 
  For EAL #2 - Values in this EAL should be 2 times the setpoint established by the 
radioactivity discharge permit to warn of a release that is not in compliance with the specified 
limits.  Indexing the value in this manner ensures consistency between the EAL and the setpoint 
established by a specific discharge permit. 

 

  Developers should research radiation monitor design documents or other information 
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available.  For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
 
 

 

 

5 This includes consideration of the effluent monitors described in the site emergency plan section(s) which address 
the requirements of 10 CFR 50.47(b)(8) and (9). 

6 Developers should keep in mind the requirements of 10 CFR 50.54(q) and the guidance provided by INPO related 
to emergency response equipment when considering the addition of other effluent monitors. 
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Many licensees do not have this capability.  For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications.  In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes:  3.1.1.B 
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 RU2 
ECL: Notification of Unusual Event 

 
Initiating Condition:  UNPLANNED loss of water level above irradiated fuel. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated 
by Spent Fuel Pit Level High-Low annunciator or visual observationANY of the 
following: 

 

  (site-specific level indications).   
 

AND 
 

b. UNPLANNED rise in area radiation levels as indicated by ANY of the 
following radiation monitors:. 

 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1,2-RM-90-130/131 Containment Purge Exhaust 
1,2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

 
  (site-specific list of area radiation monitors) 

 

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

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

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

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

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

  The “site-specific level indications” are those indications that may be used to monitor 
water level in the various portions of the REFUELING PATHWAY. Specify the mode 
applicability of a particular indication if it is not available in all modes. 

 
 

 

 
  The “site-specific list of area radiation monitors” should contain those area radiation 
monitors that would be expected to have increased readings following a decrease in water level 
in the site-specific REFUELING PATHWAY.  In cases where a radiation monitor(s) is not 
available or would not provide a useful indication, consideration should be given to including 
alternate indications such as UNPLANNED changes in tank and/or sump levels. 

 

  Development of the EALs should consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability 
of a particular monitor if it is not available in all modes. 

 

  ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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7 COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS 

  Table C-1: Recognition Category “C” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

CG1 Loss of (reactor 
vessel/RCS [PWR] or 
RPV [BWR]) inventory 
affecting fuel clad 
integrity with 
containment challenged. 
Op. Modes: Cold 
Shutdown, Refueling 

CS1 Loss of (reactor 
vessel/RCS [PWR] or 
RPV [BWR]) inventory 
affecting core decay heat 
removal capability. 
Op. Modes: Cold 
Shutdown, Refueling 

CA1 Loss of (reactor 
vessel/RCS [PWR] or 
RPV [BWR]) inventory. 
Op. Modes: Cold 
Shutdown, Refueling 

CU1 UNPLANNED 
loss of (reactor 
vessel/RCS [PWR] or 
RPV [BWR]) inventory 
for 15 minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling 

  CA2 Loss of all offsite 
and all onsite AC power 
to 6.9KV Shutdown 
Boards emergency buses 
for 15 minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

CU2 Loss of all but 
one AC power source to 
6.9KV Shutdown Boards  
emergency buses for 15 
minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA3 Inability to 
maintain the plant in cold 
shutdown. 
Op. Modes: Cold 
Shutdown, Refueling 

CU3 UNPLANNED 
riseincrease in 
RCS 
temperature. 
Op. Modes: Cold 

     CU4 Loss of Vital DC 
power for 15 minutes or 
longer. 
Op. Modes: Cold 
Shutdown, Refueling 

   CU5 Loss of all onsite 
or offsite 
communications 
capabilities. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA6 Hazardous event 
affecting a SAFETY 
SYSTEM needed for the 
current operating mode. 
Op. Modes: Cold 
Shutdown, Refueling 
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Basis: 
 

This IC addresses the inability to restore and maintain reactor vessel level above the top of active 
fuel with containment challenged. 694’ is the bottom of the Mansell Level Monitor, 
approximately 38 inches above the top of the core. This condition represents actual or 
IMMINENT substantial core degradation or melting with potential for loss of containment 
integrity. Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for 
more than the immediate site area. 

Following an extended loss of core decay heat removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/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 damage, it may not be 
possible to obtain a containment hydrogen gas concentration reading as ambient conditions 
within the containment will preclude personnel access. During periods when installed 
containment hydrogen gas monitors are out-of-service, operators may use the other listed 
indications to assess whether or not containment is challenged. 

In EAL 2.b, 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 (reactor vessel/RCS [PWR] or RPV [BWR]) 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 (reactor vessel/RCS [PWR] or RPV [BWR]). 1,2-RM-90-59 or 60 
reading is 95% of full scale. 
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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. 

Developer Notes: 
 

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending 
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG- 
1449 and NUMARC 91-06. 

The type and range of RCS level instrumentation may vary during an outage as the plant moves 
through various operating modes and refueling evolutions, particularly for a PWR. As 
appropriate to the plant design, alternate means of determining RCS level are installed to assure 
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 

For EAL #1.a – The “site-specific level” should be approximately the top of active fuel. If the 
availability of on-scale level indication is such that this level value can be determined during 
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or 
configuration states during which the level indication is applicable. If the design and operation 
of water level instrumentation is such that this level value cannot be determined at any time 
during Cold Shutdown or Refueling modes, then do not include EAL #1 (classification will be 
accomplished in accordance with EAL #2). 

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase.  Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or 
display range of the installed radiation monitor.  In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For 
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

To further promote accurate classification, developers should consider if some combination of 
monitors could be specified in the EAL to build-in an appropriate level of corroboration between 
monitor readings into the classification assessment. 

For BWRs that do not have installed radiation monitors capable of indicating core uncovery, 
alternate site-specific level indications of core uncovery should be used if available. 

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR 
nuclear instrumentation will operate erratically when the core is uncovered and that this should 
be used as a tool for making such determinations. Because BWR Source Range Monitor (SRM) 
nuclear instrumentation detectors are typically located below core mid-plane, this may not be a 
viable indicator of core uncovery for BWRs. 

For EAL #2.b – third bullet - Enter any “site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of inventory of sufficient magnitude to indicate core 
uncovery.  Specific level values may be included if desired. 
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For EAL #2.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique 
or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

For the Containment Challenge Table: 

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT 
CLOSURE following a loss of RCS heat removal or inventory control functions. 

For “Explosive mixture”, developers may enter the minimum containment atmospheric hydrogen 
concentration necessary to support a hydrogen burn (i.e., the lower deflagration limit). A 
concurrent containment oxygen concentration may be included if the plant has this indication 
available in the Control Room. 

For BWRs, the use of secondary containment radiation monitors should provide indication of 
increased release that may be indicative of a challenge to secondary containment. The “site- 
specific value” should be based on the EOP maximum safe values because these values are 
easily recognizable and have a defined basis. 

ECL Assignment Attributes:  3.1.4.B 
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ECL: Site Area Emergency 

CS1 
 

Initiating Condition:  Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting 
core decay heat removal capability. 

 
Operating Mode Applicability:  Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that 30 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. CONTAINMENT CLOSURE not established. 

AND 
b. (Reactor vessel/RCS [PWR] or RPV [BWR]) level less than 695’(site-specific 
level). 

 

(2) a. CONTAINMENT CLOSURE established. 
AND 
b. (Reactor vessel/RCS [PWR] or RPV [BWR]) level less than 694’(site-specific 

level). 
 

(3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot be monitored for 30 
minutes or longer. 

 
 
 
 
 
 
 
 
 
 
 
Basis: 

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

 1,2-RM-90-59 or 60 (Site-specific radiation monitor) reading greater than 
9500 mR/hr(site-specific value) 

 Erratic source range monitor indication 
 UNPLANNED rise increase in Containment Sump or Containment Pit 

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

(Other site-specific indications) 

 

This IC addresses a significant and prolonged loss of (reactor vessel/RCS [PWR] or RPV 
[BWR]) inventory control and makeup capability leading to IMMINENT fuel damage. The lost 
inventory may be due to a RCS component failure, a loss of configuration control or prolonged 
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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. 695’feet is the centerline of the RCS 
Loops.  694’ is the bottom of the RCS Hot leg loop. 

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.b and 2.b reflect 
the fact that with CONTAINMENT CLOSURE established, there is a lower probability of a 
fission product release to the environment. 

 
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 (reactor vessel/RCS [PWR] or RPV [BWR]) 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 (reactor vessel/RCS [PWR] or RPV [BWR]). 1,2-RM-90-59 or 60 
reading is 95% of full scale. 

 
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 CG1 or RG1. 

 
Developer Notes: 

 

  Accident analyses suggest that fuel damage may occur within one hour of uncovery 
depending upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91- 
283, NUREG-1449 and NUMARC 91-06. 

 

  The type and range of RCS level instrumentation may vary during an outage as the plant 
moves through various operating modes and refueling evolutions, particularly for a PWR. As 
appropriate to the plant design, alternate means of determining RCS level are installed to assure 
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 
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  PWR 
 

  For EAL #1.b – the “site-specific level” is 6" below the bottom ID of the RCS loop. This 
is the level at 6” below the bottom ID of the reactor vessel penetration and not the low point of 
the loop. If the availability of on-scale level indication is such that this level value can be 
determined during some shutdown modes or conditions, but not others, then specify the mode- 
dependent and/or configuration states during which the level indication is applicable. If the 
design and operation of water level instrumentation is such that this level value cannot be 
determined at any time during Cold Shutdown or Refueling modes, then do not include EAL #1 
(classification will be accomplished in accordance with EAL #3). 

 

  For EAL #2.b – The “site-specific level” should be approximately the top of active fuel. 
If the availability of on-scale level indication is such that this level value can be determined 
during some shutdown modes or conditions, but not others, then specify the mode-dependent 
and/or configuration states during which the level indication is applicable. If the design and 
operation of water level instrumentation is such that this level value cannot be determined at any 
time during Cold Shutdown or Refueling modes, then do not include EAL #2 (classification will 
be accomplished in accordance with EAL #3). 

 

  For EAL #3.b – first bullet - As water level in the reactor vessel lowers, the dose rate 
above the core will increase.  Enter a “site-specific radiation monitor” that could be used to 
detect core uncovery and the associated “site-specific value” indicative of core uncovery. It is 
recognized that the condition described by this IC may result in a radiation value beyond the 
operating or display range of the installed radiation monitor. In those cases, EAL values should 
be determined with a margin sufficient to ensure that an accurate monitor reading is available. 
For example, an EAL monitor reading might be set at 90% to 95% of the highest accurate 
monitor reading.  This provision notwithstanding, if the estimated/calculated monitor reading is 
greater than approximately 110% of the highest accurate monitor reading, then developers may 
choose not to include the monitor as an indication and identify an alternate EAL threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of 
corroboration between monitor readings into the classification assessment. 

 

  For EAL #3.b – second bullet - Post-TMI accident studies indicated that the installed 
PWR nuclear instrumentation will operate erratically when the core is uncovered and that this 
should be used as a tool for making such determinations. 

 

  For EAL #3.b – third bullet – Enter any ‘site-specific sump and/or tank” levels that could 
be expected to change if there were a loss of RCS/reactor vessel inventory of sufficient 
magnitude to indicate core uncovery.  Specific level values may be included if desired. 

 

  For EAL #3.b – fourth bullet - Developers should determine if other reliable indicators 
exist to identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any 
unique or site-specific indications, not already used elsewhere, that will promote timely and 
accurate emergency classification. 

 

  BWR 
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  For EAL #1.b – “site-specific level” is the Low-Low-Low ECCS actuation setpoint / 
Level 1.  The BWR Low-Low-Low ECCS actuation setpoint / Level 1 was chosen because it is a 
standard operationally significant setpoint at which some (typically low pressure ECCS) 
injection systems would automatically start and attempt to restore RPV level. This is a RPV 
water level value that is observable below the Low-Low/Level 2 value specified in IC CA1, but 
significantly above the Top of Active Fuel (TOAF) threshold specified in EAL #2. 

 

  For EAL #2.b – The “site-specific level” should be for the top of active fuel. 
 

  For EAL #3.b – first bullet - As water level in the reactor vessel lowers, the dose rate 
above the core will increase.  Enter a “site-specific radiation monitor” that could be used to 
detect core uncovery and the associated “site-specific value” indicative of core uncovery. It is 
recognized that the condition described by this IC may result in a radiation value beyond the 
operating or display range of the installed radiation monitor. In those cases, EAL values should 
be determined with a margin sufficient to ensure that an accurate monitor reading is available. 
For example, an EAL monitor reading might be set at 90% to 95% of the highest accurate 
monitor reading.  This provision notwithstanding, if the estimated/calculated monitor reading is 
greater than approximately 110% of the highest accurate monitor reading, then developers may 
choose not to include the monitor as an indication and identify an alternate EAL threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of 
corroboration between monitor readings into the classification assessment. 

 

  For BWRs that do not have installed radiation monitors capable of indicating core 
uncovery, alternate site-specific level indications of core uncovery should be used if available. 

 

  For EAL #3.b – second bullet - Because BWR source range monitor (SRM) nuclear 
instrumentation detectors are typically located below core mid-plane, this may not be a viable 
indicator of core uncovery for BWRs. 

 

  For EAL #3.b – third bullet – Enter any “site-specific sump and/or tank” levels that could 
be expected to change if there were a loss of RPV inventory of sufficient magnitude to indicate 
core uncovery. Specific level values may be included if desired. 

 

  For EAL #3.b – fourth bullet - Developers should determine if other reliable indicators 
exist to identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any 
unique or site-specific indications, not already used elsewhere, that will promote timely and 
accurate emergency classification. 

 

  ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 

 
Initiating Condition:  Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory. 

CA1 

 

Operating Mode Applicability:  Cold Shutdown, Refueling 
 
Emergency Action Levels: (1 or 2) 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory as indicated by level less 

than 696’ 2.5”(site-specific level). 
 

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

b. UNPLANNED riseincrease in Containment Sump or Containment Pit Sump (site- 
specific sump and/or tank) levels due to a loss of (reactor vessel/RCS [PWR] or 
RPV [BWR]) inventory. 

 

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

 
For EAL #1, a lowering of water level below 696’ 2.5” (site-specific level) indicates that 
operator actions have not been successful in restoring and maintaining (reactor vessel/RCS 
[PWR] or RPV [BWR]) water level. The heat-up rate of the coolant will increase as the 
available water inventory is reduced.  A continuing decrease in water level will lead to core 
uncovery. 

 
Although related, 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). An increase in RCS temperature caused by a loss of decay heat removal 
capability is evaluated under IC CA3. 

 
For EAL #2, the inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) 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 (reactor vessel/RCS [PWR] or RPV [BWR]). 
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The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 

 
If the (reactor vessel/RCS [PWR] or RPV [BWR]) inventory level continues to lower, then 
escalation to Site Area Emergency would be via IC CS1. 

 
  Developer Notes: 

 

  For EAL #1 – the “site-specific level” should be based on either: 
 

[BWR] Low-Low ECCS actuation setpoint/Level 2.  This setpoint was chosen because it is a 
standard operationally significant setpoint at which some (typically high pressure ECCS) 
injection systems would automatically start and is a value significantly below the low RPV 
water level RPS actuation setpoint specified in IC CU1. 

[PWR] The minimum allowable level that supports operation of normally used decay heat 
removal systems (e.g., Residual Heat Removal or Shutdown Cooling).  If multiple levels 
exist, specify each along with the appropriate mode or configuration dependency criteria. 

 

  For EAL #2 - The type and range of RCS level instrumentation may vary during an 
outage as the plant moves through various operating modes and refueling evolutions, particularly 
for a PWR.  As appropriate to the plant design, alternate means of determining RCS level are 
installed to assure that the ability to monitor level within the range required by operating 
procedures will not be interrupted. The instrumentation range necessary to support 
implementation of operating procedures in the Cold Shutdown and Refueling modes may be 
different (e.g., narrower) than that required during modes higher than Cold Shutdown. 

 

Enter any “site-specific sump and/or tank” levels that could be expected to increase if there were 
a loss of inventory (i.e., the lost inventory would enter the listed sump or tank). 

 

  ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

CA2 
 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards  
emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1)   Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 6.9KV Shutdown Boards  

OR 2A and 2B 6.9KV Shutdown Boards (site-specific emergency buses) for 15 minutes 
or longer. 

 
Basis: 

 
This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink. 

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site 
Area Emergency because of the increased time available to restore an emergency bus to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

Escalation of the emergency classification level would be via IC CS1 or RS1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide adequate power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is controlled in accordance with abnormal or emergency operating 
procedures, or beyond design basis accident response guidelines (e.g., FLEX support guidelines). 
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Such power sources should generally meet the “Alternate ac source” definition provided in 10 
CFR 50.2. 

 

  At multi-unit stations, the EALs may credit compensatory measures that are 
proceduralized and can be implemented within 15 minutes.  Consider capabilities such as power 
source cross-ties, “swing” generators, other power sources described in abnormal or emergency 
operating procedures, etc. Plants that have a proceduralized capability to supply offsite AC 
power to an affected unit via a cross-tie to a companion unit may credit this power source in the 
EAL provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

  ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

 
Initiating Condition:  Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels: (1 or 2) 

CA3 

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

 
(1) UNPLANNED rise increase in RCS temperature to greater than 200 °F(site-specific 

Technical Specification cold shutdown temperature limit) for greater than the duration 
specified in the following tableTable C2. 

 

Table C2: RCS Heat-up Duration Thresholds 
RCS Status Containment Closure Status Heat-up Duration 

Not intact (or at in RCS 
reduced Reduced  
inventory Inventory 
[PWR]) 

Not Established 0 minutes 
Established 20 minutes* 

Intact (capable of being 
pressurizedbut not 
at reduced 
inventory [PWR]) 

 

Not applicable 

 

60 minutes* 

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

 
(2) UNPLANNED RCS pressure riseincrease greater than 10 psig(site-specific 

pressure reading). (This EAL does not apply during water-solid plant conditions. 
[PWR]) 

 

Basis: 
 
This IC addresses conditions involving a loss of decay heat removal capability or an addition of 
heat to the RCS in excess of that which can currently be removed. Either condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

 
The RCS Heat-up Duration Thresholds table addresses an increase in RCS temperature when 
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is 
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reduced (e.g., mid-loop operation in PWRs). The 20-minute criterion was included to allow time 
for operator action to address the temperature increase. 

 
The RCS Heat-up Duration Thresholds table also addresses an increase in RCS temperature with 
the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition since 
the intact RCS is providing a high pressure barrier to a fission product release.  The 60-minute 
time frame should allow sufficient time to address the temperature increase without a substantial 
degradation in plant safety. 

 
Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at 
reduced inventory [PWR], and CONTAINMENT CLOSURE is not established, no heat-up 
duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be 
released directly into the Containment atmosphere and subsequently to the environment, and 2) 
there is reduced reactor coolant inventory above the top of irradiated fuel. 

 
EAL #2 provides a pressure-based indication of RCS heat-up. 

 
Escalation of the emergency classification level would be via IC CS1 or RS1. 

 
Developer Notes: 

 

For EAL #1 – Enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated.  The RCS should be considered intact or not intact in accordance with site- 
specific criteria. 

 

For EAL #2 - The “site-specific pressure reading” should be the lowest change in 
pressure that can be accurately determined using installed instrumentation, but not less 
than 10 psig. 

 

For PWRs, this IC and its associated EALs address the concerns raised by Generic Letter 88-17,  
Loss of Decay Heat Removal. A number of phenomena such as pressurization, vortexing, steam 
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay 
heat removal system design, and level instrumentation problems can lead to conditions where 
decay heat removal is lost and core uncovery can occur. NRC analyses show that there are 
sequences that can cause core uncovery in 15 to 20 minutes, and severe core damage within an 
hour after decay heat removal is lost. The allowed time frames are consistent with the guidance 
provided by Generic Letter 88-17 and believed to be conservative given that a low pressure 
Containment barrier to fission product release is established. 

 

ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert CA6 
 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

 
Operating Mode Applicability:  Cold Shutdown, Refueling 

 
Emergency Action Levels: 

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

 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 

 River reservoir level less than 670’ as reported by River Operations  
 River reservoir level at Stage II flood warning as reported by River 

Operations(site-specific hazards) 

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

AND 
b. EITHER of the following: 

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

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

 

Basis: 
 
This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1st bullet addresses damage to a SAFETY SYSTEM train that is in service/operation 
since indications for it will be readily available. The indications of degraded performance should 
be significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 

 
EAL 1.b.2nd bullet addresses damage to a SAFETY SYSTEM component that is not in 
service/operation or readily apparent through indications alone, or to a structure containing 
SAFETY SYSTEM components. Operators will make this determination based on the totality of 
available event and damage report information. This is intended to be a brief assessment not 
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requiring lengthy analysis or quantification of the damage. 
 
No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure 
of a piece of safety system equipment causes damage to the other train of the affected safety 
system or another safety system, then an emergency declaration is required in accordance with this 
IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on one 
safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage caused 
by electrical arcing if no FIRE or EXPLOSION event is apparent. 

 
Escalation of the emergency classification level would be via IC CS1 or RS1. 

 
  Developer Notes: 

 

  For (site-specific hazards), developers should consider including other significant, site- 
specific hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and redundant 
trains of equipment in accordance with site-specific design criteria. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Notification of Unusual Event 

CU1 
 

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

 
Operating Mode Applicability:  Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) UNPLANNED loss of reactor coolant results in (reactor vessel/RCS [PWR] or RPV 

[BWR]) level less than a  required lower limit for 15 minutes or longer. 
 

(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot be monitored. 
AND 
b. UNPLANNED riseincrease in Containment Sump or Containment Pit Sump(site- 

specific sump and/or tank) levels. 
 

Basis: 
 
This IC addresses the inability to restore and maintain water level to a required minimum level 
(or the lower limit of a level band), or a loss of the ability to monitor (reactor vessel/RCS [PWR] 
or RPV [BWR]) level concurrent with indications of coolant leakage. Either of these conditions 
is considered to be a potential degradation of the level of safety of the plant. 

 
Refueling evolutions that decrease 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 #1 recognizes that the minimum required (reactor vessel/RCS [PWR] or RPV [BWR]) level 
can change several times during the course of a refueling outage as different plant configurations 
and system lineups are implemented.  This EAL is met if the minimum level, specified for the 
current plant conditions, cannot be maintained for 15 minutes or longer. The minimum level is 
typically specified in the applicable operating procedure but may be specified in another 
controlling document. 

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

 
EAL #2 addresses a condition where all means to determine (reactor vessel/RCS [PWR] or RPV 
[BWR]) level have been lost. In this condition, operators may determine that an inventory loss is 
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occurring by observing changes in sump and/or tank levels.  Sump and/or tank level changes 
must be evaluated against other potential sources of water flow to ensure they are indicative of 
leakage from the (reactor vessel/RCS [PWR] or RPV [BWR]). 

 

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

 
Developer Notes: 

 

  EAL #1 – It is recognized that the minimum allowable reactor vessel/RCS/RPV level 
may have many values over the course of a refueling outage. Developers should solicit input 
from licensed operators concerning the optimum wording for this EAL statement. In particular, 
determine if the generic wording is adequate to ensure accurate and timely classification, or if 
specific setpoints can be included without making the EAL statement unwieldy or potentially 
inconsistent with actions that may be taken during an outage.  If specific setpoints are included, 
these should be drawn from applicable operating procedures or other controlling documents. 

 

  EAL #2.b – Enter any “site-specific sump and/or tank” levels that could be expected to 
increase if there were a loss of inventory (i.e., the lost inventory would enter the listed sump or 
tank). 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

 
Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards  
emergency buses for 15 minutes or longer. 

CU2 

 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 

6.9KV Shutdown Boards(site-specific emergency buses) is reduced to a single 
power source for 15 minutes or longer. 

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

SAFETY SYSTEMS. 
 

Basis: 
 

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

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition is considered 
to be a potential degradation of the level of safety of the plant. 

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

 
Developer Notes: 

 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a 
single power source.  For example, three independent 345kV offsite power circuits (i.e., 
incoming power lines) comprise three separate power sources.  Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power 
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOPs and EOPS, or beyond design basis accident 
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes.  Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

 
Initiating Condition: UNPLANNED riseincrease in RCS temperature. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels: (1 or 2) 

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

 

(1) UNPLANNED riseincrease in RCS temperature to greater than 200 °F(site-
specific Technical Specification cold shutdown temperature limit). 

CU3 

 

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

 
Basis: 

 
This IC addresses an UNPLANNED increase in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS temperature 
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 
DirectorSED should also refer to IC CA3. 

 

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

 
EAL #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 increase 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. 
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Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

 
Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 

 
Developer Notes: 

 

For EAL #1, enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

 
Initiating Condition:  Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels: 

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

CU4 
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(1) Indicated voltage is less than 105VDC on Technical Specification required 
125VDC Vital Battery Boards: 
• I and III for 15 minutes or longer. 

OR 
• II and IV for 15 minutes or longer. (site-specific bus voltage value) on required 

Vital DC buses for 15 minutes or longer. 
Basis: 

 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling 
mode. In these modes, the core decay heat load has been significantly reduced, and coolant 
system temperatures and pressures are lower; these conditions increase the time available to 
restore a vital DC bus to service. Thus, this condition is considered to be a potential 
degradation of the level of safety of the plant. 

 
As used in this EAL, “required” means the Vital DC buses necessary to support operation of 
the in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if 
Train A is out-of-service (inoperable) for scheduled outage maintenance work and Train B is 
in-service (operable), then a loss of Vital DC power affecting Train B would require the 
declaration of an Unusual Event. A loss of Vital DC power to Train A would not warrant an 
emergency classification. 

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

 
Depending upon the event, escalation of the emergency classification level would be via IC 
CA1 or CA3, or an IC in Recognition Category R. 

 
Developer Notes: 

 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment.  This voltage value 
should incorporate a margin of at least 15 minutes of operation before the onset of 
inability to operate those loads. This voltage is usually near the minimum voltage selected 
when battery sizing is performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell 
string of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string 
battery set, the minimum voltage is approximately 1.81 Volts per cell. 
 
ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event CU5 
 
Initiating Condition:  Loss of all onsite or offsite communications capabilities.  

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled  

Emergency Action Levels: (1 or 2 or 3) 

1. Loss of ALL of the followingTable C3 Onsite communications methods capability affecting 
the ability to perform routine operations. 

  
2. Loss of ALL of the followingTable C3 Offsite communications methodscapability affecting 

the ability to perform offsite notifications. 
  
3. Loss of ALL of the followingTable C3 NRC communications methods capability affecting 

the ability to perform NRC notifications.(site-specific list of communications methods) 
 

Table C3 Communications Capability 

System Onsite Offsite NRC 
Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 
 
This IC addresses a significant loss of on-site or offsite communications capabilities. While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to offsite 
locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

 
EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are (see Developer Notes)Tennessee EMA, 
Hamilton County and Bradley County. 
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

 
Developer Notes: 

 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

  EAL #2 - The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to OROs as described 
in the site Emergency Plan.  The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals.  Example methods are ring- 
down/dedicated telephone lines, commercial telephone lines, radios, satellite telephones and 
internet-based communications technology. 

 

  In the Basis section, insert the site-specific listing of the OROs requiring notification of 
an emergency declaration from the Control Room in accordance with the site Emergency Plan, 
and typically within 15 minutes. 

 

  EAL #3 – The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to the NRC as 
described in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals.  These methods are typically 
the dedicated Emergency Notification System (ENS) telephone line and commercial telephone 
lines. 

 

  ECL Assignment Attributes:  3.1.1.C 
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8 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICS/EALS 

Table E-1: Recognition Category “E” Initiating Condition Matrix 
 

UNUSUAL EVENT 
E-HU1 Damage to a loaded caskcanister 
CONFINEMENT BOUNDARY. 
Op. Modes: All 



82  

 E-HU1 
ECL: Notification of Unusual Event 

 
Initiating Condition:  Damage to a loaded caskcanister CONFINEMENT BOUNDARY. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
(1) Damage to a loaded caskcanister CONFINEMENT BOUNDARY as indicated by an on-

contact radiation reading at the location specified in Table I1-ISFSI Dose Limits.greater 
than (2 times the site-specific technical specification allowable radiation level) on the 
surface of the spent fuel cask 
 

Table I1-ISFSI Dose Limits 

  Cask Type 
  High Storm 100 Hi Storm FW 

Location COC 1014 
Amendment 1 

COC 1014 
Amendment 2 

COC 1014 
Amendment 5 

COC 1032 
Amendment 0 

Top of the 
OVERPACK 

20 mrem/hr (γ + 0n1) 40 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 

Side of the 
OVERPACK 

100 mrem/hr (γ + 0n1) 220 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 

Inlet & Outlet Vent 
Ducts 

90 mrem/hr (γ + 0n1)       

 
 

Basis: 
 
This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage cask is sealed. The issues of concern are the 
creation of a potential or actual release path to the environment, degradation of one or more fuel 
assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from storage. 

 
The existence of “damage” is determined by radiological survey.  The technical specification 
multiple of “2 times”, which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the magnitude 
of the associated dose or dose rate. It is recognized that in the case of extreme damage to a 
loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be determined based 
on measurement of a dose rate at some distance from the cask. 

 
Security-related events for ISFSIs are covered under ICs HU1 and HA1. 

 
The SQN ISFSI utilizes two designs for dry spent fuel storage: 

• HI-Storm 100 Cask System 
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• HI-Storm FW Cask System 

The HI-STORM 100 Cask System (the cask) consists of the following components: (1) 
interchangeable multi-purpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM 100 or 100S), |which contains the MPC during storage; and (3) a transfer cask (HI-
TRAC), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made 
entirely of stainless steel except for the neutron absorbers and optional aluminum heat conduction 
elements. The canister shell, baseplate, lid, vent and drain port cover plates, and closure ring are the 
main confinement boundary components. 
 
The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack (HI-
STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC VW), 
which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment are 
made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister shell, 
baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement boundary 
components. All confinement boundary components are made entirely of stainless steel. 
 

Developer Notes: 
 

The results of the ISFSI Safety Analysis Report (SAR) [per NUREG 1536], or a SAR referenced 
in the cask Certificate of Compliance and the related NRC Safety Evaluation Report, identify the 
natural phenomena events and accident conditions that could potentially affect the 
CONFINEMENT BOUNDARY. This EAL addresses damage that could result from the range of 
identified natural or man-made events (e.g., a dropped or tipped over cask, EXPLOSION, FIRE, 
EARTHQUKE, etc.). 

 

The allowable radiation level for a spent fuel cask can be found in the cask’s technical 
specification located in the Certificate of Compliance. 
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ISFSI MALFUNCTION 
ECL Assignment Attributes:  3.1.1.B 
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Developer Notes 
 

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

• The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier. 
 

• Unusual Event ICs associated with fission product barriers are addressed in Recognition Category S. 
 

2. For accident conditions involving a radiological release, evaluation of the fission product barrier thresholds will need to be performed in 
conjunction with dose assessments to ensure correct and timely escalation of the emergency classification.  For example, an evaluation of the 
fission product barrier thresholds may result in a Site Area Emergency classification while a dose assessment may indicate that an EAL for 
General Emergency IC RG1 has been exceeded. 

 

3. The fission product barrier thresholds specified within a scheme are expected to reflect plant-specific design and operating characteristics. 
This may require that developers create different thresholds than those provided in the generic guidance. 

 

4. Alternative presentation methods for the Recognition Category F ICs and fission product barrier thresholds are acceptable and include flow 
charts, block diagrams, and checklist-type tables. Developers must ensure that the site-specific method addresses all possible threshold 
combinations and classification outcomes shown in the BWR or PWR EAL fission product barrier tables. The NRC staff considers the 
presentation method of the Recognition Category F information to be an important user aid and may request a change to a particular proposed 
method if, among other reasons, the change is necessary to promote consistency across the industry. 

 

5. As used in this Recognition Category, the term RCS leakage encompasses not just those types defined in Technical Specifications but also 
includes the loss of RCS mass to any location– inside containment, a secondary-side system (i.e., PWR steam generator tube leakage), an 
interfacing system, or outside of containment.  The release of liquid or steam mass from the RCS due to the as-designed/expected operation of 
a relief valve is not considered to be RCS leakage. 

 

6. At the Site Area Emergency level, classification decision-makers should maintain cognizance of how far present conditions are from meeting 
a threshold that would require a General Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers were both 
lost, then there should be frequent assessments of containment radioactive inventory and integrity. Alternatively, if both the Fuel Clad and 
RCS fission product barriers were potentially lost, the Emergency Director would have more assurance that there was no immediate need to 
escalate to a General Emergency. 

 

7. The ability to escalate to a higher emergency classification level in response to degrading conditions should be maintained. For example, a 
steady increase in RCS leakage would represent an increasing risk to public health and safety. 

 

PWR EAL Fission Product Barrier Table 
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Thresholds for LOSS or POTENTIAL LOSS of Barriers 
 

FG1 GENERAL EMERGENCY 
Loss of any two barriers and Loss or 

Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either 

the Fuel Clad or RCS barrier. 
 
 

Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

1.   RCS or SG Tube Leakage 1.   RCS or SG Tube Leakage 1.   RCS or SG Tube Leakage 
Not Applicable A. Core Cooling CSF 

- ORANGE entry 
conditions 
metRCS/reactor 
vessel level less 
than (site-specific 
level). 

A. An automatic or 
manual ECCS (SI) 
actuation is 
required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
OR 

2. SG tube 
RUPTURE. 

A. Operation of a 
standby charging 
(makeup) pump is 
required by 
EITHER of the 
following: 
1.   UNISOLABLE 

RCS leakage 
OR 

2.   SG tube 
leakage. 

  OR 
B.  PTS CSF - RED 

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

A.  A leaking or 
RUPTURED SG 
is FAULTED 
outside of 
containment. 

Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

2.   Inadequate Heat Removal 2.  Inadequate Heat Removal 2.  Inadequate Heat Removal 
A. Core Cooling CSF 

- RED entry 
conditions met 
Core exit 
thermocouple 
readings greater 
than (site- 
specific 
temperature 
value). 

A. Core Cooling CSF 
- ORANGE entry 
conditions 
metCore exit 
thermocouple 
readings greater 
than (site-specific 
temperature 
value). 
OR 

B. Heat Sink CSF - 
RED entry 
conditions 
metInadequate 
RCS heat 
removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

Not Applicable A.  Heat Sink CSF - 
RED entry 
conditions 
metInadequate 
RCS heat removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

Not Applicable A.  Core Cooling CSF - 
RED entry 
conditions met for 15 
minutes or longer 
1. (Site- specific 
criteria for entry 
into core cooling 
restoration 
procedure) 

AND 
  2.  Restoration 

procedure not 
effective within 
15 minutes. 

3.   RCS Activity / Containment Radiation 3.  RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 
A.  Containment 

radiation monitor 
reading greater 
than : 
2.5E+02 R/hr 
on RM-90-271A 
AND 
2.5E+02 
R/hr on  

Not Applicable A.  Containment 
radiation monitor 
reading greater 
than : 

 9.70E+01 R/hr on 
RM-90-271A 
AND   

Not Applicable Not Applicable A.  Containment 
radiation monitor 
reading greater 
than  

 5.8E+03 Rem/hr 
on RM-90- 271A 
AND 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

RM-90-272A 
 
OR 
 
1.5E+02 R/hr on 
RM-90-273A 
AND 
2.1E+02 R/hr on 
RM-90-274A(site- 
specific value). 
OR 

B.  Coolant activity 
greater than 300 
µCi/gm dose 
equivalent Iodine - 
131(Site-specific 
indications that 
reactor coolant 
activity is greater 
than 300 µCi/gm 
dose equivalent I- 
131). 

       9.70E+01 R/hr on 
RM-90-272A 

  
 OR 
 
 5.01E+01 R/hr on 

RM-90-273A 
 AND 

7.26E+01 R/hr on 
RM-90-274A 

 

  
 
 
 
 
 
 
Note: Containment 
Radiation Monitors are 
temperature sensitive 
and can be affected by 
temperature-induced 
currents.  These monitors 
should be used for 
trending only for 2 
minutes after a Steam 
Line Break or LOCA.  
Once 2 minutes has 
expired these monitors 
can be used for EAL 
determination. 

5.8E+03 R/hr on 
RM-90-272A.  
 
OR 
 
3.4E+03 R/hr on 
RM-90-273A  
AND 
4.9E+03 R/hr on 
RM-90-
274A(site- 
specific value).  
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

4.   Containment Integrity or Bypass 4.   Containment Integrity or Bypass 4. Containment Integrity or Bypass 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

Not Applicable Not Applicable Not Applicable Not Applicable A. Containment 
isolation is 
required 
AND 
EITHER of the 
following: 
1. Containment 

integrity has 
been lost based 
on Emergency 
DirectorSED 
judgment. 
OR 

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

OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry conditions 
metContainment 
pressure greater 
than (site-specific 
value) 

R 
B. Cont H2 greater than 

4% by volume on 
H2AN-43-200 or 
210Explosive  
mixture exists   
inside containment 

R 
C. 1.   Containment 

pressure greater 
than 2.81 PSIG 
(Phase B)(site- 
specific 
pressure 
setpoint) 

AND 
2.   Less than one 

full train of 
Containment 
Spray (site- 
specific system 
or equipment) 
is operating per 
design for 15 
minutes or 
longer. 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

5.   Other Indications 5.   Other Indications 5. Other Indications 
Not ApplicableA. 

  (site-specific 
as applicable) 

Not ApplicableA. 
  (site-specific 
as applicable) 

Not ApplicableA. 
  (site-specific as 
applicable) 

Not ApplicableA. 
  (site-specific 
as applicable) 

Not ApplicableA. 
  (site-specific 
as applicable) 

Not ApplicableA. 
  (site-specific as 
applicable) 

6.   Emergency DirectorSED Judgment 6.   Emergency DirectorSED Judgment 6. Emergency DirectorSED Judgment 
A.  ANY condition 

in the opinion of 
the Emergency 
DirectorSED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

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

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates 
Potential Loss of 
the RCS Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Loss of 
the Containment 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Potential 
Loss of the 
Containment 
Barrier. 
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Basis Information For 
PWR EAL Fission Product Barrier Table 9-F-3 

 

Developer Notes: 
 

Threshold Parameters and Values 
 

Each PWR owner’s group has developed a methodology for guiding the development and 
implementation of EOPs (i.e., assessing plant parameters, and determining and prioritizing 
operator actions).  Many of the thresholds contained in the PWR EAL Fission Product Barrier 
Table reflect conditions that are specifically addressed in EOPs (e.g., a loss of heat removal 
capability by the steam generators). When developing a site-specific threshold, developers 
should use the parameters and values specified within their EOPs that align with the condition 
described by the generic threshold and basis, and related developer notes. This approach will 
ensure consistency between the site-specific EOPs and emergency classification scheme, and 
thus facilitate more timely and accurate classification assessments. 

 

In support of EOP development and implementation, the Westinghouse Owners Group (WOG) 
developed a defined set of Critical Safety Functions as part of their Emergency Response 
Guidelines. The WOG approach structures EOPs to maintain and/or restore these Critical Safety 
Functions, and to do so in a prioritized and systematic manner. The WOG Critical Safety 
Functions are presented below. 

 

 Subcriticality 
 Core Cooling 
 Heat Sink 
 RCS Integrity 
 Containment 
 RCS Inventory 

 

The WOG ERGs provide a methodology for monitoring the status of the Critical Safety 
Functions and classifying the significance of a challenge to a function; this methodology is 
referred to as the Critical Safety Function Status Trees (CSFSTs). For plants that have 
implemented the WOG ERGs, the guidance in NEI 99-01 allows for use of certain CSFST 
assessment results as EALs and fission product barrier loss/potential loss thresholds. In this 
manner, an emergency classification assessment may flow directly from a CSFST assessment. 

 

It is important to understand that the CSFSTs are evaluated using plant parameters, and that they 
are simply a vendor-specific method for collectively evaluating a set of parameters for purposes 
of driving emergency operating procedure usage.  For the emergency conditions of interest, the 
generic thresholds within the PWR EAL Fission Product Barrier Table specify the plant 
parameters that define a potential loss or loss of a fission product barrier; however, as described 
in the associated Developer Notes, a CSFST terminus may be used as well. For this reason, 
inclusion of the CSFST-related thresholds would be redundant to the parameter-based thresholds 
for plants that employ the WOG ERGs. 

 

Sites that employ the WOG ERGs may, at their discretion, include the CSFST-based loss and 
potential loss thresholds as described in the Developer Notes. Developers at these sites should 



94  

consult with their classification decision-makers to determine if inclusion would assist with 
timely and accurate emergency classification.  This decision should consider the effects of any 
site-specific changes to the generic WOG CSFST evaluation logic and setpoints, as well as those 
arising from user rules applicable to emergency operating procedures (e.g., exceptions to 
procedure entry or transition due to specific accident conditions or loss of a support system). 

 

The CSFST thresholds may be addressed in one of 3 ways: 
 

1)Not incorporated; thresholds will use parameters and values as discussed in the Developer 
Notes. 

 

2)Incorporated along with parameter and value thresholds (e.g., a fuel clad loss would have 2 
thresholds such as “CETs > 1200oF” and “Core Cooling Red entry conditions met”. 

 

3)Used in lieu of parameters and values for all thresholds. 
 

With one exception, if a decision is made to include the CSFST-based thresholds, then all such 
allowed thresholds must be used in the table (e.g., it is not permissible to use only the C Orange 
terminus as a potential loss of the fuel clad barrier threshold and disregard all other CSFST- 
based thresholds).  The one exception is the RCS Integrity (P) CSFST.  Because of the 
complexity of the P Red decision-point that relies on an assessment a pressure-temperature 
curve, a P Red condition may be used as an RCS potential loss threshold without the need to 
incorporate the other CSFST-based thresholds. 
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PWR FUEL CLAD BARRIER THRESHOLDS: 
 

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets. 
 
1. RCS or SG Tube Leakage 

 
There is no Loss threshold associated with RCS or SG Tube Leakage. 

Potential Loss 1.A 

This reading indicates a reduction in reactor vessel water level sufficient to allow the onset of 
heat-induced cladding damage. 

 
Developer Notes: 

 

Potential Loss 1.A 
 

Enter the site-specific reactor vessel water level value(s) used by EOPs to identify a degraded 
core cooling condition (e.g., requires prompt restoration action). The reactor vessel level that 
corresponds to approximately the top of active fuel may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the reactor vessel level(s) used for the Core Cooling Orange Path (including 
dependencies upon the status of RCPs, if applicable). 

 

Westinghouse ERG Plants 
 

Developers should consider including a threshold the same as, or similar to, “Core Cooling 
Orange entry conditions met” in accordance with the guidance at the front of this section. 

 

2. Inadequate Heat Removal 
 
Loss 2.A 

 

This reading indicates temperatures within the core are sufficient to cause significant 
superheating of reactor coolant. 

 
Potential Loss 2.A 

 

This reading indicates temperatures within the core are sufficient to allow the onset of heat- 
induced cladding damage. 

 
Potential Loss 2.B 

 

This condition indicates an extreme challenge to the ability to remove RCS heat using the steam 
generators (i.e., loss of an effective secondary-side heat sink).  This condition represents a 
potential loss of the Fuel Clad Barrier. In accordance with EOPs, there may be unusual accident 
conditions during which operators intentionally reduce the heat removal capability of the steam 
generators; during these conditions, classification using threshold is not warranted. 

 
PWR FUEL CLAD BARRIER Thresholds: 



 

Meeting this threshold results in a Site Area Emergency because this threshold is identical to 
RCS Barrier Potential Loss threshold 2.A; both will be met. This condition warrants a Site Area 
Emergency declaration because inadequate RCS heat removal may result in fuel heat-up 
sufficient to damage the cladding and increase RCS pressure to the point where mass will be lost 
from the system. 

 
Developer Notes: 

 

Some site-specific EOPs and/or EOP user guidelines may establish decision-making criteria 
concerning the number or other attributes of thermocouple readings necessary to drive actions 
(e.g., 5 CETs reading greater than 1,200oF is required before transitioning to an inadequate core 
cooling procedure). To maintain consistency with EOPs, these decision-making criteria may be 
used in the core exit thermocouple reading thresholds. 

 

Loss 2.A 
 

Enter a site-specific temperature value that corresponds to significant in-core superheating of 
reactor coolant.  1,200oF may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the Core Cooling Red Path. 

 

Potential Loss 2.A 
 

Enter a site-specific temperature value that corresponds to core conditions at the onset of heat- 
induced cladding damage (e.g., the temperature allowing for the formation of superheated steam 
assuming that the RCS is intact).  700oF may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the Core Cooling Orange Path. 

 

Potential Loss 2.B 
 

Enter the site-specific parameters and values that define an extreme challenge to the ability to 
remove heat from the RCS via the steam generators. These will typically be parameters and 
values that would require operators to take prompt action to address this condition. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the Heat Sink Red Path. 

 

Westinghouse ERG Plants 
 

As a loss indication, developers should consider including a threshold the same as, or similar to, 
“Core Cooling Red entry conditions met” in accordance with the guidance at the front of this 
section. 

 

PWR FUEL CLAD BARRIER Thresholds: 
 

As a potential loss indication, developers should consider including a threshold the same as, or 
similar to, “Core Cooling Orange entry conditions met” in accordance with the guidance at the 
front of this section. 
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As a potential loss indication, developers should consider including a threshold the same as, or 
similar to, “Heat Sink Red entry conditions met” in accordance with the guidance at the front of 
this section. 

 

3. RCS Activity / Containment Radiation 
 
Loss 3.A 

 

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that reactor coolant activity equals 
300 µCi/gm dose equivalent I-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 Loss 
threshold 3.A 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. 
Loss 3.B 

 

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

 
There is no Potential Loss threshold associated with RCS Activity / Containment Radiation. 

 
Developer Notes: 

 

Loss 3.A 
 

The reading should be determined assuming the instantaneous release and dispersal of the reactor 
coolant noble gas and iodine inventory, with RCS radioactivity concentration equal to 300 
µCi/gm dose equivalent I-131, into the containment atmosphere. 
PWR FUEL CLAD BARRIER THRESHOLDS: 

 

Loss 3.B 
 

Threshold values should be determined assuming RCS radioactivity concentration equals 300 
µCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., µCi/cc). 
Depending upon site-specific capabilities, this threshold may have a sample analysis component 
and/or a radiation monitor reading component. 
Add this paragraph (or similar wording) to the Basis if the threshold includes a sample analysis 
component, “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.” 
4. Containment Integrity or Bypass 
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Not Applicable (included for numbering consistency) 
 
5. Other Indications 

 
Not Applicable Loss and/or Potential Loss 5.A 

 

This subcategory addresses other site-specific thresholds that may be included to indicate loss or 
potential loss of the Fuel Clad barrier based on plant-specific design characteristics not 
considered in the generic guidance. 
Developer Notes: 
Loss and/or Potential Loss 5.A 
Developers should determine if other reliable indicators exist to evaluate the status of this fission 
product barrier (e.g., review accident analyses described in the site Final Safety Analysis Report, 
as updated). The goal is to identify any unique or site-specific indications that will promote 
timely and accurate assessment of barrier status. 
Any added thresholds should represent approximately the same relative threat to the barrier as 
the other thresholds in this column. Basis information for the other thresholds may be used to 
gauge the relative barrier threat level. 
6. Emergency DirectorSED Judgment 

 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the Fuel Clad Barrier is lost. 
PWR FUEL CLAD BARRIER THRESHOLDS: 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the Fuel Clad Barrier is potentially lost. The Emergency DirectorSED 
should also consider whether or not to declare the barrier potentially lost in the event that barrier 
status cannot be monitored. 
Developer Notes: 

 

None 
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PWR RCS BARRIER THRESHOLDS: 
 

The RCS Barrier includes the RCS primary side and its connections up to and including the 
pressurizer safety and relief valves, and other connections up to and including the primary 
isolation valves. 
1. RCS or SG Tube Leakage 

 
Loss 1.A 

 

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an automatic 
or manual actuation of Safety Injectionthe Emergency Core Cooling System (ECCS). This 
condition clearly represents a loss of the RCS Barrier. 
This threshold is applicable to unidentified and pressure boundary leakage, as well as identified 
leakage. It is also applicable to UNISOLABLE RCS leakage through an interfacing system. 
The mass loss may be into any location – inside containment, to the secondary-side (i.e., steam 
generator tube leakage) or outside of containment. 
A steam generator with primary-to-secondary leakage of sufficient magnitude to require a safety 
injection is considered to be RUPTURED. If a RUPTURED steam generator is also FAULTED 
outside of containment, the declaration escalates to a Site Area Emergency since the 
Containment Barrier Loss threshold 1.A will also be met. 
Potential Loss 1.A 

 

This threshold is based on an UNISOLABLE RCS leak that results in the inability to maintain 
pressurizer level within specified limits by operation of a normally used charging (makeup) 
pump, but an ECCS (SI) actuation has not occurred.  The threshold is met when an operating 
procedure, or operating crew supervision, directs that a standby charging (makeup) pump be 
placed in service to restore and maintain pressurizer level. 
This threshold is applicable to unidentified and pressure boundary leakage, as well as identified 
leakage. It is also applicable to UNISOLABLE RCS leakage through an interfacing system. 
The mass loss may be into any location – inside containment, to the secondary-side (i.e., steam 
generator tube leakage) or outside of containment. 
If a leaking steam generator is also FAULTED outside of containment, the declaration escalates 
to a Site Area Emergency since the Containment Barrier Loss threshold 1.A will also be met. 
Potential Loss 1.B 
This condition indicates an extreme challenge to the integrity of the RCS pressure boundary due 
to pressurized thermal shock – a transient that causes rapid RCS cooldown while the RCS is in 
Mode 3 or higher (i.e., hot and pressurized). 
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PWR RCS BARRIER THRESHOLDS: 
 

Developer Notes: 
 

Loss 1.A 
 

Actuation of the ECCS may also be referred to as Safety Injection (SI) actuation or other 
appropriate site-specific term. 
Potential Loss 1.A 
Depending upon charging pump flow capacities and RCS volume control parameters, developers 
may use an RCS leak rate value of 50 gpm, or an appropriate site-specific value, as an alternate 
Potential Loss threshold.  If used, the threshold wording should reflect that the determination of 
the leak rate value excludes normal reductions in RCS inventory (e.g., by the letdown system or 
RCP seal leakoff). 
Potential Loss 1.B 
Enter the site-specific indications that define an extreme challenge to the integrity of the RCS 
pressure boundary due to pressurized thermal shock – a transient that causes rapid RCS 
cooldown while the RCS is in Mode 3 or higher (i.e., hot and pressurized). These will typically 
be parameters and values that would require operators to take prompt action to address a 
pressurized thermal shock condition. Developers should also determine if the threshold needs to 
reflect any dependencies used as EOP transition/entry decision points or condition validation 
criteria (e.g., an EOP used to respond to an excessive RCS cooldown may not be entered or 
immediately exited if RCS pressure is below a certain value). 
For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the RCS Integrity Red Path. Because of the 
complexity of certain decision-points within the Red Path of this CSFST, developers at these 
plants may elect to not include the specific parameters and values, and instead follow the 
guidance below. 
Westinghouse ERG Plants 

 

As a potential loss indication, developers should consider including a threshold the same as, or 
similar to, “RCS Integrity Red entry conditions met” in accordance with the guidance at the front 
of this section.  As noted above, developers should ensure that the threshold wording reflects any 
EOP transition/entry decision points or condition validation criteria. For example, a threshold 
might read “RCS Integrity (P) Red entry conditions met with RCS pressure > 300 psig.” 
2. Inadequate Heat Removal 

 
There is no Loss threshold associated with Inadequate Heat Removal. 

 
PWR RCS BARRIER THRESHOLDS: 

 

Potential Loss 2.A 
 

This condition indicates an extreme challenge to the ability to remove RCS heat using the steam 
generators (i.e., loss of an effective secondary-side heat sink).  This condition represents a 
potential loss of the RCS Barrier. In accordance with EOPs, there may be unusual accident 
conditions during which operators intentionally reduce the heat removal capability of the steam 
generators; during these conditions, classification using threshold is not warranted. 
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Meeting this threshold results in a Site Area Emergency because this threshold is identical to 
Fuel Clad Barrier Potential Loss threshold 2.B; both will be met. This condition warrants a Site 
Area Emergency declaration because inadequate RCS heat removal may result in fuel heat-up 
sufficient to damage the cladding and increase RCS pressure to the point where mass will be lost 
from the system. 
Developer Notes: 

 

Potential Loss 2.A 
 

Enter the site-specific parameters and values that define an extreme challenge to the ability to 
remove heat from the RCS via the steam generators. These will typically be parameters and 
values that would require operators to take prompt action to address this condition. 
For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the Heat Sink Red Path. 
Westinghouse ERG Plants 

 

Developers should consider including a threshold the same as, or similar to, “Heat Sink Red 
entry conditions met” in accordance with the guidance at the front of this section. 
3. RCS Activity / Containment Radiation 

 
Loss 3.A 

 

The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is monitored 
by the containment high range monitors, RM-90-271 thru 274. RM-90-271 thru 274 are located 
inside containment. The detector range is approximately 1 to 1xE8 R/hr (logarithmic scale). 
Radiation Monitors RM-90-271 thru 274 provide a diverse means of measuring the containment 
for high level gamma radiation. 
 
The value specified represents, based on core damage assessment procedure CECC-EPIP-19, 
Attachment 2, Figures 1 thru 3, the expected containment high range radiation monitor (RM-90-
271 thru 274) response based on a LOCA, at T=0 after shutdown with no fuel failure and RCS 
Activity at 10% of the TS Limit. 
 
The value is derived as follows: 
CECC-EPIP-19, Attachment 2, Figures 1-3 Containment Radiation Level vs. Time for RCS 
Release at T=0 multiplied by a factor of 10. 
The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that reactor coolant activity equals Technical Specification 
allowable limits. This value is lower than that specified for Fuel Clad Barrier Loss threshold C.1 
since it indicates a loss of the RCS Barrier only. 
There is no Potential Loss threshold associated with RCS Activity / Containment Radiation. 

 

PWR RCS BARRIER THRESHOLDS: 
 

Developer Notes: 
 

Loss 3.A 
 

The reading should be determined assuming the instantaneous release and dispersal of the reactor 
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coolant noble gas and iodine inventory, with RCS activity at Technical Specification allowable 
limits, into the containment atmosphere. Using RCS activity at 
Technical Specification allowable limits aligns this threshold with IC SU3. Also, RCS activity at 
this level will typically result in containment radiation levels that can be more readily detected  
by containment radiation monitors, and more readily differentiated from those caused by piping 
or component “shine” sources. If desired, a plant may use a lesser value of RCS activity for 
determining this value. 
In some cases, the site-specific physical location and sensitivity of the containment radiation 
monitor(s) may be such that radiation from a cloud of released RCS gases cannot be 
distinguished from radiation emanating from piping and components containing elevated reactor 
coolant activity. If so, refer to the Developer Notes for Loss/Potential Loss 5.A and determine if 
an alternate indication is available. 
4. Containment Integrity or Bypass 
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Not Applicable (included for numbering consistency) 
 
5. Other Indications 

 
Not Applicable (included for numbering consistency) Loss and/or Potential Loss 5.A 

 

This subcategory addresses other site-specific thresholds that may be included to indicate loss or 
potential loss of the RCS barrier based on plant-specific design characteristics not considered in 
the generic guidance. 
Developer Notes: 
Loss and/or Potential Loss 5.A 
Developers should determine if other reliable indicators exist to evaluate the status of this fission 
product barrier (e.g., review accident analyses described in the site Final Safety Analysis Report, 
as updated). The goal is to identify any unique or site-specific indications that will promote 
timely and accurate assessment of barrier status. 
Any added thresholds should represent approximately the same relative threat to the barrier as 
the other thresholds in this column. Basis information for the other thresholds may be used to 
gauge the relative barrier threat level. 
PWR RCS BARRIER THRESHOLDS: 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the RCS Barrier is lost. 
Potential Loss 6.A 
This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the RCS Barrier is potentially lost. The Emergency DirectorSED should 
also consider whether or not to declare the barrier potentially lost in the event that barrier status 
cannot be monitored. 
Developer Notes: 

 

None 
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PWR CONTAINMENT BARRIER THRESHOLDS: 
 

The Containment Barrier includes the containment building and connections up to and including 
the outermost containment isolation valves. This barrier also includes the main steam, feedwater, 
and blowdown line extensions outside the containment building up to and including the 
outermost secondary side isolation valve. Containment Barrier thresholds are used as criteria for 
escalation of the ECL from Alert to a Site Area Emergency or a General Emergency. 
1. RCS or SG Tube Leakage 

 
Loss 1.A 

 

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also FAULTED 
outside of containment.  The condition of the SG, whether leaking or RUPTURED, is 
determined in accordance with the thresholds for RCS Barrier Potential Loss 1.A and Loss 1.A, 
respectively.  This condition represents a bypass of the containment barrier. 
FAULTED is a defined term within the NEI 99-01 methodology; this determination is not 
necessarily dependent upon entry into, or diagnostic steps within, an EOP. For example, if the 
pressure in a steam generator is decreasing uncontrollably [part of the FAULTED definition] and 
the faulted steam generator isolation procedure is not entered because EOP user rules are 
dictating implementation of another procedure to address a higher priority condition, the steam 
generator is still considered FAULTED for emergency classification purposes. 
The FAULTED criterion establishes an appropriate lower bound on the size of a steam release 
that may require an emergency classification. Steam releases of this size are readily observable 
with normal Control Room indications.  The lower bound for this aspect of the containment 
barrier is analogous to the lower bound criteria specified in IC SU3 for the fuel clad barrier (i.e., 
RCS activity values) and IC SU4 for the RCS barrier (i.e., RCS leak rate values). 
This threshold also applies to prolonged steam releases necessitated by operational 
considerations such as the forced steaming of a leaking or RUPTURED steam generator directly 
to atmosphere to cooldown the plant, or to drive an auxiliary (emergency) feed water pump. 
These types of conditions will result in a significant and sustained release of radioactive steam to 
the environment (and are thus similar to a FAULTED condition). The inability to isolate the 
steam flow without an adverse effect on plant cooldown meets the intent of a loss of 
containment. 
Steam releases associated with the expected operation of a SG power operated relief valve or 
safety relief valve do not meet the intent of this threshold. Such releases may occur 
intermittently for a short period of time following a reactor trip as operators process through 
emergency operating procedures to bring the plant to a stable condition and prepare to initiate a 
plant cooldown.  Steam releases associated with the unexpected operation of a valve (e.g., a 
stuck-open safety valve) do meet this threshold. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Following an SG tube leak or rupture, there may be minor radiological releases through a 
secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing, etc.). 
These types of releases do not constitute a loss or potential loss of containment but should be 
evaluated using the Recognition Category R ICs. 
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The emergency classification levels resulting from primary-to-secondary leakage, with or 
without a steam release from the FAULTED SG, are summarized below. 

 
 

 Affected SG is FAULTED 
Outside of Containment? 

P-to-S Leak Rate Yes No 
Less than or equal to 25 gpm 
(or other value per SU4 
Developer Notes) 

No classification No classification 

Greater than 25 gpm (or other 
value per SU4 Developer 
Notes) 

Unusual Event per SU4 Unusual Event per SU4 

Requires operation of a 
standby charging (makeup) 
pump (RCS Barrier Potential 
Loss) 

 
Site Area Emergency 

per FS1 

 

Alert per FA1 

Requires an automatic or 
manual ECCS (SI) actuation 
(RCS Barrier Loss) 

Site Area Emergency 
per FS1 

 
Alert per FA1 

 
There is no Potential Loss threshold associated with RCS or SG Tube Leakage. 

 
Developer Notes: 

 

Loss 1.A 
A steam generator power operated relief valve may also be referred to as an atmospheric steam 
dump valve or other appropriate site-specific term. 
Developers may include an additional site-specific threshold(s) to address prolonged steam 
releases necessitated by operational considerations if AOPs or EOPs could require that a leaking 
or RUPTURED steam generator be used to support plant cooldown. 
Developers may wish to consider incorporating the above table into user aids (e.g., a wallboard) 
or other locations within their basis document. 
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PWR CONTAINMENT BARRIER THRESHOLDS: 
 

2. Inadequate Heat Removal 
 
There is no Loss threshold associated with Inadequate Heat Removal. 
Potential Loss 2.A 
This condition represents an IMMINENT core melt sequence which, if not corrected, could lead 
to vessel failure and an increased potential for containment failure. For this condition to occur, 
there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier. If 
implementation of a procedure(s) to restore adequate core cooling is not effective (successful) 
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a 
subsequent challenge of the Containment Barrier. 
The restoration procedure is considered “effective” if core exit thermocouple readings are 
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s) will be 
effective should be apparent within 15 minutes. The Emergency DirectorSED should escalate 
the emergency classification level as soon as it is determined that the procedure(s) will not be 
effective. 
Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration 
procedures can arrest core degradation in a significant fraction of core damage scenarios, and 
that the likelihood of containment failure is very small in these events. Given this, it is 
appropriate to provide 15 minutes beyond the required entry point to determine if procedural 
actions can reverse the core melt sequence. 
Developer Notes: 
Some site-specific EOPs and/or EOP user guidelines may establish decision-making criteria 
concerning the number or other attributes of thermocouple readings necessary to drive actions 
(e.g., 5 CETs reading greater than 1,200oF is required before transitioning to an inadequate core 
cooling procedure). To maintain consistency with EOPs, these decision-making criteria may be 
used in the core exit thermocouple reading thresholds. 
Potential Loss 2.A.1 
Enter site-specific criteria requiring entry into a core cooling restoration procedure or prompt 
implementation of core cooling restoration actions. A reading of 1,200oF on the CETs may also 
be used. 
For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters and values used in the Core Cooling Red Path. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Westinghouse ERG Plants 
 

Developers should consider including a threshold the same as, or similar to, “Core Cooling Red 
entry conditions met for 15 minutes or longer” in accordance with the guidance at the front of 
this section. 
3. RCS Activity / Containment Radiation 

 
There is no Loss threshold associated with RCS Activity / Containment Radiation. 

Potential Loss 3.A 
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The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that 20% of the fuel cladding has failed. This level of fuel clad 
failure is well above that used to determine the analogous Fuel Clad Barrier Loss and RCS 
Barrier Loss thresholds. 
NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant 
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for 
there to be a major release of radioactivity requiring offsite protective actions.  For this condition 
to exist, there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier. It is 
therefore prudent to treat this condition as a potential loss of containment which would then 
escalate the emergency classification level to a General Emergency. 
Containment Radiation Monitors are temperature sensitive and can be affected by temperature-
induced currents.  These monitors should be used for trending only for 2 minutes after a Steam 
Line Break or LOCA.  Once 2 minutes has expired these monitors can be used for EAL 
determination. 
Developer Notes: 

 

Potential Loss 3.A 
 

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant 
Accidents, provides the basis for using the 20% fuel cladding failure value. Unless there is a 
site-specific analysis justifying a different value, the reading should be determined assuming the 
instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory 
associated with 20% fuel clad failure into the containment atmosphere. 
4. Containment Integrity or Bypass 

 
Loss 4.A 

 

These thresholds address a situation where containment isolation is required and one of two 
conditions exists as discussed below.  Users are reminded that there may be accident and release 
conditions that simultaneously meet both thresholds 4.A.1 and 4.A.2. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

4.A.1 – Containment integrity has been lost, i.e., the actual containment atmospheric leak rate 
likely exceeds that associated with allowable leakage (or sometimes referred to as design 
leakage).  Following the release of RCS mass into containment, containment pressure will 
fluctuate based on a variety of factors; a loss of containment integrity condition may (or may not) 
be accompanied by a noticeable drop in containment pressure. Recognizing the inherent 
difficulties in determining a containment leak rate during accident conditions, it is expected that 
the Emergency DirectorSED will assess this threshold using judgment, and with due 
consideration given to current plant conditions, and available operational and radiological data 
(e.g., containment pressure, readings on radiation monitors outside containment, operating status 
of containment pressure control equipment, etc.). 
Refer to the middle piping run of Figure 9-F-4. Two simplified examples are provided.  One is 
leakage from a penetration and the other is leakage from an in-service system valve.  Depending 
upon radiation monitor locations and sensitivities, the leakage could be detected by any of the 
four monitors depicted in the figure. 
Another example would be a loss or potential loss of the RCS barrier, and the simultaneous 
occurrence of two FAULTED locations on a steam generator where one fault is located inside 
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containment (e.g., on a steam or feedwater line) and the other outside of containment. In this 
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case, the associated steam line provides a pathway for the containment atmosphere to escape to 
an area outside the containment. 
Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components. These releases do not constitute a loss or 
potential loss of containment but should be evaluated using the Recognition Category R ICs. 
4.A.2 – Conditions are such that there is an UNISOLABLE pathway for the migration of 
radioactive material from the containment atmosphere to the environment. As used here, the 
term “environment” includes the atmosphere of a room or area, outside the containment, that 
may, in turn, communicate with the outside-the-plant atmosphere (e.g., through discharge of a 
ventilation system or atmospheric leakage).  Depending upon a variety of factors, this condition 
may or may not be accompanied by a noticeable drop in containment pressure. 
Refer to the top piping run of Figure 9-F-4.  In this simplified example, the inboard and outboard 
isolation valves remained open after a containment isolation was required (i.e., containment 
isolation was not successful). There is now an UNISOLABLE pathway from the containment to 
the environment. 
The existence of a filter is not considered in the threshold assessment. Filters do not remove 
fission product noble gases.  In addition, a filter could become ineffective due to iodine and/or 
particulate loading beyond design limits (i.e., retention ability has been exceeded) or water 
saturation from steam/high humidity in the release stream. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Leakage between two interfacing liquid systems, by itself, does not meet this threshold. 
 
Refer to the bottom piping run of Figure 9-F-4. In this simplified example, leakage in an RCP 
seal cooler is allowing radioactive material to enter the Auxiliary Building. The radioactivity 
would be detected by the Process Monitor. If there is no leakage from the closed water cooling 
system to the Auxiliary Building, then no threshold has been met. If the pump or system piping 
developed a leak that allowed steam/water to enter the Auxiliary Building, then threshold 4.B 
would be met.  Depending upon radiation monitor locations and sensitivities, this leakage could 
be detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to be 
met as well. 
Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components.  Minor releases may also occur if a 
containment isolation valve(s) fails to close but the containment atmosphere escapes to a closed 
system.  These releases do not constitute a loss or potential loss of containment but should be 
evaluated using the Recognition Category R ICs. 
The status of the containment barrier during an event involving steam generator tube leakage is 
assessed using Loss Threshold 1.A. 
Loss 4.B 

 

Containment sump, temperature, pressure and/or radiation levels will increase if reactor coolant 
mass is leaking into the containment.  If these parameters have not increased, then the reactor 
coolant mass may be leaking outside of containment (i.e., a containment bypass sequence). 
Increases in sump, temperature, pressure, flow and/or radiation level readings outside of the 
containment may indicate that the RCS mass is being lost outside of containment. 
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Unexpected elevated readings and alarms on radiation monitors with detectors outside 
containment should be corroborated with other available indications to confirm that the source is 
a loss of RCS mass outside of containment.  If the fuel clad barrier has not been lost, radiation 
monitor readings outside of containment may not increase significantly; however, other 
unexpected changes in sump levels, area temperatures or pressures, flow rates, etc. should be 
sufficient to determine if RCS mass is being lost outside of the containment. 
Refer to the middle piping run of Figure 9-F-4. In this simplified example, a leak has occurred at 
a reducer on a pipe carrying reactor coolant in the Auxiliary Building. Depending upon radiation 
monitor locations and sensitivities, the leakage could be detected by any of the four monitors 
depicted in the figure and cause threshold 4.A.1 to be met as well. 
To ensure proper escalation of the emergency classification, the RCS leakage outside of 
containment must be related to the mass loss that is causing the RCS Loss and/or Potential Loss 
threshold 1.A to be met. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Potential Loss 4.A 
 

If containment pressure exceeds the design pressure, there exists a potential to lose the 
Containment Barrier. To reach this level, there must be an inadequate core cooling condition for 
an extended period of time; therefore, the RCS and Fuel Clad barriers would already be lost. 
Thus, this threshold is a discriminator between a Site Area Emergency and General Emergency 
since there is now a potential to lose the third barrier. 
Potential Loss 4.B 

 

The existence of an explosive mixture means, at a minimum, that the containment atmospheric 
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration 
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity. It therefore represents a potential loss of the 
Containment Barrier. 
Potential Loss 4.C 

 

This threshold describes a condition where containment pressure is greater than the setpoint at 
which containment energy (heat) removal systems are designed to automatically actuate, and less 
than one full train of equipment is capable of operating per design.  The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible.  This threshold represents a potential loss of containment in that containment 
heat removal/depressurization systems (e.g., containment sprays, ice condenser fans, etc., but not 
including containment venting strategies) are either lost or performing in a degraded manner. 
Developer Notes: 

 

Loss 4.A.1 
 

Developers may include a list of site-specific radiation monitors to better define this threshold. 
Expected monitor alarms or readings may also be included. 
Potential Loss 4.A 

 

The site-specific pressure is the containment design pressure. 
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For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, the pressure value in Potential Loss 4.A is that used for the Containment Red Path. 
If the Containment CSFST contains more than one Red Path due to other dependencies (e.g., 
status of containment isolation), enter the highest containment pressure value shown on the tree. 
This is typically the containment design pressure. 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Potential Loss 4.B 
 

Developers may enter the minimum containment atmospheric hydrogen concentration necessary 
to support a hydrogen burn (i.e., the lower deflagration limit). A concurrent containment oxygen 
concentration may be included if the plant has this indication available in the Control Room. 
Potential Loss 4.C 

 

Enter the site-specific pressure setpoint value that actuates containment pressure control systems 
(e.g., containment spray).  Also enter the site-specific containment pressure control 
system/equipment that should be operating per design if the containment pressure setpoint is 
reached. If desired, specific condition indications such as parameter values can also be entered 
(e.g., a containment spray flow rate less than a certain value). 
This threshold is not applicable to the U.S. Evolutionary Power Reactor (EPR) design. 

 

Westinghouse ERG Plants 
 

As a potential loss indication, developers should consider including a threshold the same as, or 
similar to, “Containment Red entry conditions met” in accordance with the guidance at the front 
of this section. 
5. Other Indications 

 
Not Applicable (included for numbering consistency) Loss and/or Potential Loss 5.A 

 

This subcategory addresses other site-specific thresholds that may be included to indicate loss or 
potential loss of the Containment barrier based on plant-specific design characteristics not 
considered in the generic guidance. 
Developer Notes: 

 

Loss and/or Potential Loss 5.A 
 

If site emergency operating procedures provide for venting of the containment as a means of 
preventing catastrophic failure, a Loss threshold should be included for the containment barrier. 
This threshold would be met as soon as such venting is IMMINENT. Containment venting as 
part of recovery actions is classified in accordance with the radiological effluent ICs. 
Developers should determine if other reliable indicators exist to evaluate the status of this fission 
product barrier (e.g., review accident analyses described in the site Final Safety Analysis Report, 
as updated). The goal is to identify any unique or site-specific indications that will promote 
timely and accurate assessment of barrier status. 
PWR CONTAINMENT BARRIER THRESHOLDS: 
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Any added thresholds should represent approximately the same relative threat to the barrier as 
the other thresholds in this column. Basis information for the other thresholds may be used to 
gauge the relative barrier threat level. 
6. Emergency DirectorSED Judgment 

 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the Containment Barrier is lost. 
Potential Loss 6.A 

 

This threshold addresses any other factors that may be used by the Emergency DirectorSED in 
determining whether the Containment Barrier is potentially lost. The Emergency DirectorSED 
should also consider whether or not to declare the barrier potentially lost in the event that barrier 
status cannot be monitored. 
Developer Notes: 

 
None 





 

10 HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

Table H-1: Recognition Category “H” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

HG1 HOSTILE 
ACTION resulting in 
loss of physical control 
of the facility. 
Op. Modes: All 

HS1 HOSTILE 
ACTION within the 
PROTECTED AREA. 
Op. Modes: All 

HA1 HOSTILE 
ACTION within the 
OWNER 
CONTROLLED AREA 
or airborne attack threat 
within 30 minutes. 
Op. Modes: All 

HU1 Confirmed 
SECURITY 
CONDITION or threat. 
Op. Modes: All 

   HU2 Seismic event 
greater than OBE levels. 
Op. Modes: All 

   HU3 Hazardous 
event. 
Op. Modes: All 

   HU4 FIRE potentially 
degrading the level of 
safety of the plant. 
Op. Modes: All 

  HA5 Gaseous release 
impeding access to 
equipment necessary for 
normal plant operations, 
cooldown or shutdown. 
Op. Modes: All 

 

 HS6 Inability to 
control a key safety 
function from outside 
the Control Room. 
Op. Modes: All 

HA6 Control Room 
evacuation resulting in 
transfer of plant control 
to alternate locations. 
Op. Modes: All 

 

HG7 Other conditions 
exist which in the 
judgment of the  
Emergency 
DirectorSED warrant 
declaration of a General 
Emergency. 
Op. Modes: All 

HS7 Other conditions 
exist which in the 
judgment of the  
Emergency 
DirectorSED warrant 
declaration of a Site 
Area Emergency. 
Op. Modes: All 

HA7 Other conditions 
exist which in the 
judgment of the  
Emergency 
DirectorSED warrant 
declaration of an Alert. 
Op. Modes: All 

HU7 Other conditions 
exist which in the 
judgment of the  
Emergency 
DirectorSED warrant 
declaration of a 
(NO)UE. 
Op. Modes: All 
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ECL: General Emergency 

HG1 
 

Initiating Condition:  HOSTILE ACTION resulting in loss of physical control of the facility. 
 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
(1)   a.    A HOSTILE ACTION is occurring or has occurred within the PROTECTED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

 

AND 
 

b. EITHER of the following has occurred: 
 

1. ANY of the following safety functions cannot be controlled or maintained. 
 Reactivity control 
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

OR 
2. Damage to spent fuel has occurred or is IMMINENT. 

 

Basis: 
 
This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical control 
that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool 
cooling system (e.g., pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel pool 
integrity such that sufficient water level cannot be maintained. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 
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Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for 
supervision of the on-shift security force. 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For 
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 
See the related Developer Note in Appendix B, Definitions, for guidance on the development of 
a scheme definition for the PROTECTED AREA. 
ECL Assignment Attributes:  3.1.4.D 
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ECL: General Emergency 

 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 

DirectorSED warrant declaration of a General Emergency. 

HG7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a General 
Emergency. 
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ECL: Site Area Emergency 

 
Initiating Condition:  HOSTILE ACTION within the PROTECTED AREA. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

HS1 

 

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor(site-specific security shift supervision). 

 

Basis: 
 
This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA. 
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering). 
The Site Area Emergency declaration will mobilize ORO resources and have them available to 
develop and implement public protective actions in the unlikely event that the attack is 
successful in impairing multiple safety functions. 

 
This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA 
located outside the plant PROTECTED AREA; such an attack should be assessed using IC HA1. 
It also does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc. 
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 
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Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HG1.  

Developer Notes: 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for 
supervision of the on-shift security force. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For 
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

See the related Developer Note in Appendix B, Definitions, for guidance on the development of 
a scheme definition for the PROTECTED AREA. 

 

ECL Assignment Attributes:  3.1.3.D 
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ECL: Site Area Emergency 

HS6 
 

Initiating Condition: Inability to control a key safety function from outside the Control Room. 
 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that 15 minutes (site-specific number of minutes) has been exceeded, or will 
likely be exceeded. 

 
(1) a. An event has resulted in plant control being transferred from the Control Room to 

the Auxiliary Control Room(site-specific remote shutdown panels and local 
control stations). 

 
 
 
 
 
 
 

Basis: 

AND 
b. Control of ANY of the following key safety functions is not reestablished within 

15 minutes(site-specific number of minutes). 
 Reactivity control 
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner. The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

 
The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on Emergency DirectorSED judgment. The Emergency DirectorSED is 
expected to make a reasonable, informed judgment within (the site-specific time for transfer) 
minutes whether or not the operating staff has control of key safety functions from the remote 
safe shutdown location(s). 

Escalation of the emergency classification level would be via IC FG1 or CG1.  

Developer Notes: 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

The “site-specific number of minutes” is the time in which plant control must be (or is expected 
to be) reestablished at an alternate location as described in the site-specific fire response 
analyses.  Absent a basis in the site-specific analyses, 15 minutes should be used. Another time 
period may be used with appropriate basis/justification. 

ECL Assignment Attributes:  3.1.3.B 
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ECL: Site Area Emergency 

 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a Site Area Emergency. 

HS7 

 

Operating Mode Applicability:  All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a Site Area 
Emergency. 
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ECL: Alert 

HA1 
 

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

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: (1 or 2) 

 
(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

 

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

 
Basis: 

 
This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat. This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or 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. 
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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 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

 
EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated 
arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-related 
notifications are made in a timely manner so that plant personnel and OROs are in a heightened 
state of readiness.  This EAL is met when the threat-related information has been validated in 
accordance with (site-specificplant procedures). 

 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft. The status and size of the plane may be provided by NORAD through the 
NRC. 

 
In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point. 
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HS1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for 
supervision of the on-shift security force. 

 

  Emergency plans and implementing procedures are public documents; therefore, EALs 
should not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 

  With due consideration given to the above developer note, EALs may contain alpha or 
numbered references to selected events described in the Security Plan and associated 
implementing procedures.  Such references should not contain a recognizable description of the 
event.  For example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the 
(site-specific security shift supervision).” 
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  See the related Developer Note in Appendix B, Definitions, for guidance on the 
development of a scheme definition for the OWNER CONTROLLED AREA. 

 

  ECL Assignment Attributes:  3.1.2.D 
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ECL: Alert 

HA5 
 

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

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
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) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the  

following Table H1 plant rooms or areas: 
 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. BLDG./ 

Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD Bd 
Room A 

3, 4, 5 

6.9 Kv and 480V SD Bd 
Room B 

3, 4, 5 

Elev 690 

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

 2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

 2B RHR Pump Room 3, 4, 5 

 
AND 
 

b. Entry into the room or area is prohibited or impeded. 
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Basis: 
 
This IC addresses an event involving a release of a hazardous gas that precludes or impedes 
access to equipment necessary to maintain normal plant operation, or required for a normal plant 
cooldown and shutdown. This condition represents an actual or potential substantial degradation 
of the level of safety of the plant. 

 
An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release. The 
emergency classification is not contingent upon whether entry is actually necessary at the time of 
the release. 

 
Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the  
Emergency DirectorSED’s judgment that the gas concentration in the affected room/area is 
sufficient to preclude or significantly impede procedurally required access.  This judgment may 
be based on a variety of factors including an existing job hazard analysis, report of ill effects on 
personnel, advice from a subject matter expert or operating experience with the same or similar 
hazards. Access should be considered as impeded if extraordinary measures are necessary to 
facilitate entry of personnel into the affected room/area (e.g., requiring use of protective 
equipment, such as SCBAs, that is not routinely employed). 

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

 
 The plant is in an operating mode different than the mode specified for the affected 

room/area (i.e., entry is not required during the operating mode in effect at the time of the 
gaseous release).  For example, the plant is in Mode 1 when the gaseous release occurs, and 
the procedures used for normal operation, cooldown and shutdown do not require entry into 
the affected room until Mode 4. 

 The gas release is a planned activity that includes compensatory measures which address the 
temporary inaccessibility of a room or area (e.g., fire suppression system testing). 

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

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

 
An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous levels. 
Most commonly, asphyxiants work by merely displacing air in an enclosed environment. This 
reduces the concentration of oxygen below the normal level of around 19%, which can lead to 
breathing difficulties, unconsciousness or even death. 

 
This EAL does not apply to firefighting activities that automatically or manually activate a fire 
suppression system in an area, or to intentional inerting of containment (BWR only). 

 

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

 
Developer Notes: 

 

The “site-specific list of plant rooms or areas with entry-related mode applicability identified” 
should specify those rooms or areas that contain equipment which require a manual/local action 
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as specified in operating procedures used for normal plant operation, cooldown and shutdown. 
Do not include rooms or areas in which actions of a contingent or emergency nature would be 
performed (e.g., an action to address an off-normal or emergency condition such as emergency 
repairs, corrective measures or emergency operations). In addition, the list should specify the 
plant mode(s) during which entry would be required for each room or area. 

 

The list should not include rooms or areas for which entry is required solely to perform actions 
of an administrative or record keeping nature (e.g., normal rounds or routine inspections). 

 

The list need not include the Control Room if adequate engineered safety/design features are in 
place to preclude a Control Room evacuation due to the release of a hazardous gas. Such 
features may include, but are not limited to, capability to draw air from multiple air intakes at 
different and separate locations, inner and outer atmospheric boundaries, or the capability to 
acquire and maintain positive pressure within the Control Room envelope. 

 

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

 

ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

HA6 
 

Initiating Condition:  Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: 

 
(1) An event has resulted in plant control being transferred from the Control Room to the 

Auxiliary Control Room (site-specific remote shutdown panels and local control 
stations). 

 

Basis: 
 
This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room.  The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety. 

 
Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations.  The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel. Activation of the ERO and 
emergency response facilities will assist in responding to these challenges. 

 
Escalation of the emergency classification level would be via IC HS6. 

 
Developer Notes: 

 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

 

  ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of an Alert. 

HA7 

 

Operating Mode Applicability:  All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which, in the judgment of the Emergency DirectorSED, 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: 

 
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 
DirectorSED to fall under the emergency classification level description for an Alert. 
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ECL: Notification of Unusual Event 

 
Initiating Condition:  Confirmed SECURITY CONDITION or threat. 

 
Operating Mode Applicability:  All 

 
Emergency Action Levels: (1 or 2 or 3) 

HU1 

 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the Security Shift Supervisor(site-specific security shift supervision). 

 

(2) Notification of a credible security threat directed at SQNthe site. 
 

(3) A validated notification from the NRC providing information of an aircraft threat. 
 
Basis: 

 
This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety. Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72.  Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references Security Shift Supervisor(site-specific security shift supervision)  because 
these are the individuals trained to confirm that a security event is occurring or has occurred. 
Training on security event confirmation and classification is controlled due to the nature of 
Safeguards and 10 CFR § 2.39 information. 
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EAL #2 addresses the receipt of a credible security threat. The credibility of the threat is 
assessed in accordance with (site-specificplant procedures). 

 

EAL #3 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 (site-specificplant procedures). 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HA1.  

Developer Notes: 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for 
supervision of the on-shift security force. 

 

The (site-specific procedure) is the procedure(s) used by Control Room and/or Security 
personnel to determine if a security threat is credible, and to validate receipt of aircraft threat 
information. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For 
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

 
Initiating Condition:  Seismic event greater than OBE levels. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

HU2 

 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by: Panel XA- 
55-15B alarm windows E-2 and D-1 activated 

(site-specific indication that a seismic event met or exceeded OBE limits) 
 

Basis: 
 
This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE)7. An earthquake greater than an OBE but 
less than a Safe Shutdown Earthquake (SSE)8 should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (e.g., performs walk-downs and post-event 
inspections).  Given the time necessary to perform walk-downs and inspections, and fully 
understand any impacts, this event represents a potential degradation of the level of safety of the 
plant. 
Event verification with external sources should not be necessary during or following an OBE. 
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (e.g., typical lateral accelerations are in excess of 0.08g). The Shift Manager or  
Emergency DirectorSED may seek external verification if deemed appropriate (e.g., a call to the 
USGS, check internet news sources, etc.); however, the verification action must not preclude a 
timely emergency declaration. 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

 
Developer Notes: 
  This “site-specific indication that a seismic event met or exceeded OBE limits” should 
be based on the indications, alarms and displays of site-specific seismic monitoring equipment. 

 

  Indications described in the EAL should be limited to those that are immediately 
available to Control Room personnel and which can be readily assessed. Indications available 
outside the Control Room and/or which require lengthy times to assess (e.g., processing of 
scratch plates or recorded data) should not be used. The goal is to specify indications that can be 
assessed within 15-minutes of the actual or suspected seismic event. 

 
 
 
 

 

 

7 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 public will remain functional. 

8 An SSE is vibratory ground motion for which certain (generally, safety-related) structures, systems, and 
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components must be designed to remain functional. 
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  For sites that do not have readily assessable OBE indications within the Control Room, 
developers should use the following alternate EAL (or similar wording). 

 

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

  AND 
 

  b. The occurrence of a seismic event is confirmed in manner deemed appropriate by 
the Shift Manager or Emergency Director. 

 

  The EAL 1.b statement is included to ensure that a declaration does not result from felt 
vibrations caused by a non-seismic source (e.g., a dropped heavy load). 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. It is recognized that this alternate EAL wording may cause a site 
to declare an Unusual Event while another site, similarly affected but with readily assessable 
OBE indications in the Control Room, may not. 

 

  The above alternate wording may also be used to develop a compensatory EAL for use 
during periods when a seismic monitoring system capable of detecting an OBE is out-of-service 
for maintenance or repair. 

 

  ECL Assignment Attributes: 3.1.1.A 
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ECL: Notification of Unusual Event 

Initiating Condition:  Hazardous event. 

Operating Mode Applicability:  All 

Emergency Action Levels: (1 or 2 or 3 or 4 or 5 or 6) 

HU3 

 

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

 
(1) A tornado strike within the PROTECTED AREA. 

 
(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 

electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode. 

 
(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). 
 
(4) A hazardous event that results in on-site conditions sufficient to prohibit the plant staff 

from accessing the site via personal vehicles. 
 
(5) River reservoir level < 674 feet as reported by River Operations  

 
(6) River reservoir level is at Stage I Flood Warning as reported by River Operations.(Site-

specific list of natural or technological hazard events) 
 

Basis: 
 
This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

 
EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

 
EAL #2 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 
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EAL #4 addresses a hazardous event that causes an on-site impediment to vehicle movement and 
significant enough to prohibit the plant staff from accessing the site using personal vehicles. 
Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road. 

 
This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

 
EALs #5 and #6 addresses low (Technical Specification minimum) and high river water level that 
can be precursors of more serious events. 

 
(site-specific description). 

 

Escalation of the emergency classification level would be based on ICs in Recognition 
Categories A, F, S or C. 

 
Developer Notes: 

 

The “Site-specific list of natural or technological hazard events” should include other events that 
may be a precursor to a more significant event or condition, and that are appropriate to the site 
location and characteristics. 

 

Notwithstanding the events specifically included as EALs above, a “Site-specific list of natural 
or technological hazard events” need not include short-lived events for which the extent of the 
damage and the resulting consequences can be determined within a relatively short time frame. 
In these cases, a damage assessment can be performed soon after the event, and the plant staff 
will be able to identify potential or actual impacts to plant systems and structures. This will 
enable prompt definition and implementation of compensatory or corrective measures with no 
appreciable increase in risk to the public. 

 

To the extent that a short-lived event does cause immediate and significant damage to plant 
systems and structures, it will be classifiable under the Recognition Category F, S and C ICs and 
EALs. Events of lesser impact would be expected to cause only small and localized damage. 
The consequences from these types of events are adequately assessed and addressed in 
accordance with Technical Specifications. In addition, the occurrence or effects of the event 
may be reportable under the requirements of 10 CFR 50.72. 

 

ECL Assignment Attributes:  3.1.1.A and 3.1.1.C 
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Basis: 
 
This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 
 
Table H2 Fire Areas are based on SQN Fire Protection Report, Volume III, and SQN Calculation 
SQS40127, Equipment Required for Safe Shutdown per 10CFR50 Appendix R.  Table H2 Fire 
Areas include those structures containing functions and systems required for safe shutdown of the 
plant (SAFETY SYSTEMS). 
 
EAL #1 

 

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (e.g., smoldering waste paper basket). In addition to alarms, other 
indications of a FIRE could be a drop in fire main pressure, automatic activation of a suppression 
system, etc. 

 
Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report.  For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed.  Similarly, the fire duration clock also starts at the 
time of receipt of the initial alarm, indication or report. 

 
EAL #2 

 

This EAL addresses receipt of a 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 
takeprompt actions to confirm the validity of a single fire alarm.  For EAL assessment 
purposes, the 30-minute clock starts at the time that the initial alarm was received, and not the 
time that a subsequent verification action was performed. 

 
A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

 
If an actual FIRE is verified by a report from the field, then EAL #1 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 

 

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.  
This basis extends to a FIRE occurring within the PROTECTED AREA of an ISFSI located 
outside the plant PROTECTED AREA. [Sentence for plants with an ISFSI outside the plant 
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Protected Area] 
 

EAL #4 
 

If a FIRE within the plant or ISFSI [for plants with an ISFSI outside the plant Protected Area] 
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. 

 
Basis-Related Requirements from Appendix R 

Appendix R to 10 CFR 50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and components 
important to safety shall be designed and located to minimize, consistent with other safety 
requirements, the probability and effect of fires and explosions." 

 
When considering the effects of fire, those systems associated with achieving and maintaining 
safe shutdown conditions assume major importance to safety because damage to them can lead to 
core damage resulting from loss of coolant through boil-off. 

 
Because fire may affect safe shutdown systems and because the loss of function of systems used 
to mitigate the consequences of design basis accidents under post-fire conditions does not per se 
impact public safety, the need to limit fire damage to systems required to achieve and maintain 
safe shutdown conditions is greater than the need to limit fire damage to those systems required 
to mitigate the consequences of design basis accidents. 
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In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c). As used in EAL #2, the 30-minutes to verify a single alarm is well 
within this worst-case 1-hour time period. 

 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

 
Developer Notes: 

 

The “site-specific list of plant rooms or areas” should specify those rooms or areas that contain 
SAFETY SYSTEM equipment. 

 

As noted in the EALs and Basis section, include the term ISFSI if the site has an ISFSI outside 
the plant Protected Area. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a (NO)UE. 

HU7 

 

Operating Mode Applicability:  All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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 
DirectorSED to fall under the emergency classification level description for a NOUE. 
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11 SYSTEM MALFUNCTION ICS/EALS 

  Table S-1: Recognition Category “S” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

SG1 Prolonged loss of 
all offsite and all onsite 
AC power to 6.9KV 
Shutdown Boards 
emergency buses. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS1 Loss of all offsite 
and all onsite AC power 
to 6.9KV Shutdown 
Boards emergency buses 
for 15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SA1 Loss of all but one 
AC power source to 
6.9KV Shutdown Boards  
emergency buses for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU1 Loss of all offsite 
AC power capability to 
6.9KV Shutdown Boards  
emergency buses for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  SA2 UNPLANNED 
loss of Control 
Room indications 
for 15 minutes or 
longer with a 
significant 
transient in 
progress. 

Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU2 UNPLANNED 
loss of Control Room 
indications for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU3 Reactor coolant 
activity greater than 
Technical Specification 
allowable limits. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU4 RCS leakage for 
15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 
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GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

 SS5 Inability to 
shutdown the reactor 
causing a challenge to  
(core cooling [PWR] / 
RPV water level [BWR]) 
or RCS heat removal. 
Op. Modes: Power 
Operation 

SA5 Automatic or 
manual (trip [PWR] / 
scram [BWR]) fails to 
shutdown the reactor, and 
subsequent manual 
actions taken at in the  
reactor control 
consolesMCR are not 
successful in shutting 
down the reactor. 
Op. Modes: Power 
Operation 

SU5 Automatic or 
manual (trip [PWR] / 
scram [BWR]) fails to 
shutdown the reactor. 
Op. Modes: Power 
Operation 

   SU6 Loss of all onsite 
or offsite 
communications 
capabilities. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU7 Failure to isolate 
containment or loss of 
containment pressure 
control. [PWR] 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SG8 Loss of all AC 
and Vital DC power 
sources for 15 minutes or 
longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS8 Loss of all Vital 
DC power for 15 minutes 
or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  

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

Op. Modes: Power 
Operation, 
Startup, Hot 
Standby, Hot 
Shutdown 
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ECL: General Emergency 

SG1 
 

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown 
Boards emergency buses. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 

determining that 4 hours(site-specific hours) has been exceeded, or will likely be 
exceeded. 

 
(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 

Boards OR 2A and 2B 6.9KV Shutdown Boards(site-specific emergency buses). 
 

AND 
 

 
 
 
 
 
 
Basis: 

b. EITHER of the following: 
• Restoration of at least one AC emergency bus to the affected unit in less than 4 

hours (site-specific hours) is not likely. 
• Core Cooling CSF – RED(Site-specific indication of an inability to 

adequately remove heat from the core) 

 

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 one or more fission product barriers.  In addition, fission product barrier 
monitoring capabilities may be degraded under these conditions. 

 
The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1. This will allow additional time for implementation of offsite protective actions. 

 
Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one AC emergency bus by the end of the analyzed 
station blackout coping period.  Beyond this time, plant responses and event trajectory are 
subject to greater uncertainty, and there is an increased likelihood of challenges to multiple 
fission product barriers. 

 
The estimate for restoring at least one 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. 



143  

Developer Notes: 
 

Although this IC and EAL may be viewed as redundant to the Fission Product Barrier ICs, it is 
included to provide for a more timely escalation of the emergency classification level. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The “site-specific hours” to restore AC power to an emergency bus should be based on the 
station blackout coping analysis performed in accordance with 10 CFR § 50.63 and Regulatory 
Guide 1.155, Station Blackout. 

 

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

[BWR] – Reactor vessel water level cannot be restored and maintained above Minimum Steam 
Cooling RPV Water Level (as described in the EOP bases). 

 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drive entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that 
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use 
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

ECL Assignment Attributes:  3.1.4.B 
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ECL: General Emergency 

SG8 
 

Initiating Condition:  Loss of all AC and Vital DC power sources for 15 minutes or longer. 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 

 
(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 

Boards OR 2A and 2B 6.9KV Shutdown Boards(site-specific emergency  buses) 
for 15 minutes or longer. 

AND 
b. Indicated voltage is less than 105VDC on ALL 125VDC vital battery board 

buses I, II, III, and IV(site-specific bus voltage value) on ALL (site-specific Vital 
DC busses) for 15 minutes or longer. 

 

Basis: 
 
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 both EAL thresholds are met. 

 
Developer Notes: 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment.  This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of 
batteries, the cell voltage is approximately 1.75 Volts per cell.  For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control 
capabilities for SAFETY SYSTEMS. 
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This IC and EAL were added to Revision 6 to address operating experience from the March, 
2011 accident at Fukushima Daiichi. 

 

ECL Assignment Attributes:  3.1.4.B 
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ECL: Site Area Emergency 

SS1 
 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards  
emergency buses for 15 minutes or longer. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown Boards  

OR 2A and 2B 6.9KV Shutdown Boards (site-specific emergency buses) for 15 minutes 
or longer. 

 
Basis: 

 
This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink. 
In addition, fission product barrier monitoring capabilities may be degraded under these 
conditions. This IC represents a condition that involves actual or likely major failures of plant 
functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide adequate power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is controlled in accordance with abnormal or emergency operating 
procedures, or beyond design basis accident response guidelines (e.g., FLEX support guidelines). 
Such power sources should generally meet the “Alternate ac source” definition provided in 10 
CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes.  Consider capabilities such as power source cross-ties, 



147  

“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.3.B 
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ECL: Site Area Emergency 

SS5 
 

Initiating Condition:  Inability to shutdown the reactor causing a challenge to (core cooling  
[PWR] / RPV water level [BWR]) or RCS heat removal. 

 

Operating Mode Applicability:  Power Operation 
 
Emergency Action Levels: 

 
(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did not shutdown the 

reactor. 
 
 
 
 
 
 
 
 
 
 
Basis: 

AND 
b. All manual actions to shutdown the reactor have been unsuccessful. 
AND 
c. EITHER of the following conditions exist: 

• Core Cooling CSF - RED(Site-specific indication of an inability to adequately 
remove heat from the core) 

• Heat Sink CSF - RED(Site-specific indication of an inability to adequately 
remove heat from the RCS) 

 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor (trip  
[PWR] / scram [BWR]) that results in a reactor shutdown, all subsequent operator actions to 
manually shutdown the reactor are unsuccessful, and continued power generation is challenging 
the capability to adequately remove heat from the core and/or the RCS.  This condition will lead 
to fuel damage if additional mitigation actions are unsuccessful and thus warrants the declaration 
of a Site Area Emergency. 

 
In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs.  This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor. The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Escalation of the emergency classification level would be via IC RG1 or FG1.  

Developer Notes: 

This IC is applicable in any Mode in which the actual reactor power level could exceed the 
power level at which the reactor is considered shutdown. A PWR with a shutdown reactor 
power level that is less than or equal to the reactor power level which defines the lower bound of 
Power Operation (Mode 1) will need to include Startup (Mode 2) in the Operating Mode 



149  

Applicability.  For example, if the reactor is considered to be shutdown at 3% and Power 
Operation starts at >5%, then the IC is also applicable in Startup Mode. 

 

Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

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

[BWR] – Reactor vessel water level cannot be restored and maintained above Minimum Steam 
Cooling RPV Water Level (as described in the EOP bases). 

 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drives entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that 
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use 
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response 
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

Site-specific indication of an inability to adequately remove heat from the RCS: 
 

[BWR] - Use the Heat Capacity Temperature Limit. This addresses the inability to remove heat 
via the main condenser and the suppression pool due to high pool water temperature. 

 

[PWR] - Insert site-specific parameters associated with inadequate RCS heat removal via the 
steam generators. These parameters should be identical to those used for the Inadequate Heat 
Removal threshold Fuel Clad Barrier Potential Loss 2.B and threshold RCS Barrier Potential 
Loss 2.A in the PWR EAL Fission Product Barrier Table. 

 

ECL Assignment Attributes:  3.1.3.B 
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ECL: Site Area Emergency 

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

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

SS8 

 

Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 

 
(1) Indicated voltage is less than 105VDC on ALL 125VDC vital battery board buses 

I, II, III, and IV(site-specific bus voltage value) on ALL (site-specific Vital DC busses) 
for 15 minutes or longer. 

 
Basis: 

 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS.  In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

Developer Notes: 
 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment.  This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string 
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

  The “site-specific Vital DC busses” are the DC busses that provide monitoring and 
control capabilities for SAFETY SYSTEMS. 

 

  ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 

 
Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards  

emergency buses for 15 minutes or longer. 

SA1 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 

6.9KV Shutdown Boards (site- specific emergency buses) is reduced to a single 
power source for 15 minutes or longer. 

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

SAFETY SYSTEMS. 
 

Basis: 
 
This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In this 
condition, the sole AC power source may be powering one, or more than one, train of safety- 
related equipment.  This IC provides an escalation path from IC SU1. 

 
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. 

Escalation of the emergency classification level would be via IC SS1. 
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Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a 
single power source.  For example, three independent 345kV offsite power circuits (i.e., 
incoming power lines) comprise three separate power sources.  Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power 
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOPs and EOPs, or beyond design basis accident 
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes.  Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

SA2 
 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) a. An UNPLANNED event results in the inability to monitor one or more of the 

following parameters from within the Control Room for 15 minutes or longer. 
 

Reactor Power 
RCS Pressurizer Level 
RCS Pressure 
In-Core/Core Exit Temperature 
Levels in at least (site-specific number)one steam generators 
Steam Generator Auxiliary or Emergency Feed Water Flow 

AND 
a. ANY of the following transient events in progress. 

 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load 
 Reactor scram [BWR] / trip [PWR] 
 ECCS (SI) actuation 
Thermal power oscillations greater than 10% [BWR] 

 

Basis: 
 
This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room.  During this condition, the margin to a potential fission product barrier challenge 
is reduced. It thus represents a potential substantial degradation in the level of safety of the 
plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
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power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-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 [PWR] / RPV level [BWR] and RCS heat removal. 
The loss of the ability to determine one or more of these parameters from within the Control 
Room is considered to be more significant than simply a reportable condition. In addition, if all 
indication sources for one or more of the listed parameters are lost, then the ability to determine 
the values of other SAFETY SYSTEM parameters may be impacted as well. For example, if the 
value for reactor vessel level [PWR] / RPV water level [BWR] cannot be determined from the 
indications and recorders on a main control board, the SPDS or the plant computer, the 
availability of other parameter values may be compromised as well. 

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

 
Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

 
  Developer Notes: 

 

  In the PWR parameter list column, the “site-specific number” should reflect the 
minimum number of steam generators necessary for plant cooldown and shutdown. This 
criterion may also specify whether the level value should be wide-range, narrow-range or both, 
depending upon the monitoring requirements in emergency operating procedures. 

 

  Developers may specify either pressurizer or reactor vessel level in the PWR parameter 
column entry for RCS Level. 

 

  Developers should consider if the “transient events” list needs to be modified to better 
reflect site-specific plant operating characteristics and expected responses. 

 

  The number, type, location and layout of Control Room indications, and the range of 
possible failure modes, can challenge the ability of an operator to accurately determine, within 
the time period available for emergency classification assessments, if a specific percentage of 
indications have been lost. The approach used in this EAL facilitates prompt and accurate 
emergency classification assessments by focusing on the indications for a selected subset of 
parameters. 

 

  By focusing on the availability of the specified parameter values, instead of the sources 
of those values, the EAL recognizes and accommodates the wide variety of indications in nuclear 
power plant Control Rooms. Indication types and sources may be analog or digital, safety- 
related or not, primary or alternate, individual meter value or computer group display, etc. 
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  A loss of plant annunciators will be evaluated for reportability in accordance with 10 
CFR 50.72 (and the associated guidance in NUREG-1022), and reported if it significantly 
impairs the capability to perform emergency assessments. Compensatory measures for a loss of 
annunciation can be readily implemented and may include increased monitoring of main control 
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
information used to operate the plant, or process through AOPs or EOPs.  Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

  With respect to establishing event severity, the response to a loss of radiation monitoring 
data (e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
event will ensure adequate plant staff and NRC awareness, and drive the establishment of 
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 

 

  Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included 
within the design basis of a digital I&C system should consider the FMEA information when 
developing their site-specific EALs. 

 

  Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no 
analogous IC is included for these modes of operation. 

 

ECL Assignment Attributes:  3.1.2.B 
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ECL: Alert 

SA5 
 

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

 
Operating Mode Applicability:  Power Operation 

 
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. 

 
Emergency Action Levels: 

 
(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did not shutdown the 

reactor. 
 AND 
b. Manual actions taken in the MCR at the reactor control consoles are not 

successful in shutting down the reactor. 
 

Basis: 
 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor (trip  
[PWR] / scram [BWR]) that results in a reactor shutdown, and subsequent operator manual 
actions taken at in the reactor control consolesMCR to shutdown the reactor are also 
unsuccessful.  This condition represents an actual or potential substantial degradation of the level 
of safety of the plant.  An emergency declaration is required even if the reactor is subsequently 
shutdown by an action taken away from the reactor control consolesMCR since this event entails 
a significant failure of the RPS. 
A manual action at in the reactor control consolesMCR is any operator action, or set of actions, 
which causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor  
(trip [PWR] / scram [BWR])).  This action does not include manually driving in control rods or 
implementation of boron injection strategies.  If this action(s) is unsuccessful, operators would 
immediately pursue additional manual actions at locations away from the reactor control 
consolesMCR (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 
in the reactor control consolesMCR”. 

 

Taking the Reactor Mode Switch to SHUTDOWN is considered to be a manual scram action. 
[BWR] 

 

The plant response to the failure of an automatic or manual reactor (trip [PWR] / scram [BWR]) 
will vary based upon several factors including the reactor power level prior to the event, 
availability of the condenser, performance of mitigation equipment and actions, other concurrent 
plant conditions, etc. If the failure to shutdown the reactor is prolonged enough to cause a 
challenge to the core cooling [PWR] / RPV water level [BWR] or RCS heat removal safety 
functions, the emergency classification level will escalate to a Site Area Emergency via IC SS5. 
Depending upon plant responses and symptoms, escalation is also possible via IC FS1. Absent 
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the plant conditions needed to meet either IC SS5 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. 
Developer Notes: 
This IC is applicable in any Mode in which the actual reactor power level could exceed the 
power level at which the reactor is considered shutdown. A PWR with a shutdown reactor 
power level that is less than or equal to the reactor power level which defines the lower bound of 
Power Operation (Mode 1) will need to include Startup (Mode 2) in the Operating Mode 
Applicability.  For example, if the reactor is considered to be shutdown at 3% and Power 
Operation starts at >5%, then the IC is also applicable in Startup Mode. 
Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 
The term “reactor control consoles” may be replaced with the appropriate site-specific term (e.g., 
main control boards). 
ECL Assignment Attributes:  3.1.2.B 
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This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available. The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 

 
EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components. Operators will make this determination based on the totality of available event and 
damage report information. This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
 
No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure 
of a piece of safety system equipment causes damage to the other train of the affected safety 
system or another safety system, then an emergency declaration is required in accordance with this 
IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on one 
safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 

 
The emergency classification guidance provided above may also be used to assess damage caused 
by electrical arcing if no FIRE or EXPLOSION event is apparent. 

 
Escalation of the emergency classification level would be via IC FS1 or RS1. 

 
  Developer Notes: 

 

  For (site-specific hazards), developers should consider including other significant, site- 
specific hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

  Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and 
redundant trains of equipment in accordance with site-specific design criteria. 
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ECL Assignment Attributes: 3.1.2.B 
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SU1 
 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all offsite AC power capability to 6.9KV Shutdown 
Boardsemergency buses  for 15 minutes or longer. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A 

and 2B 6.9KV Shutdown Boards(site-specific emergency buses)  for 15 minutes or 
longer. 

 

Basis: 
 
This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of power to AC 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 SA1.  

Developer Notes: 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources 
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There  
is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes.  Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

SU2 
 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) a. An UNPLANNED event results in the inability to monitor one or more of the 

following parameters from within the Control Room for 15 minutes or longer. 
 

Reactor Power 
RCS Pressurizer Level 
RCS Pressure 
In-Core/Core Exit Temperature 
Levels in at least (site-specific number)one steam generators 
Steam Generator Auxiliary or Emergency Feed Water Flow 

Basis: 
 
This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room. This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency 
plan implementing procedures addressing emergency classification, accident assessment, or 
protective action decision-making. 
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This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling [PWR] / RPV level [BWR] and RCS heat removal. 
The loss of the ability to determine one or more of these parameters from within the Control 
Room is considered to be more significant than simply a reportable condition. In addition, if all 
indication sources for one or more of the listed parameters are lost, then the ability to determine 
the values of other SAFETY SYSTEM parameters may be impacted as well. For example, if the 
value for reactor vessel level [PWR] / RPV water level [BWR] cannot be determined from the 
indications and recorders on a main control board, the SPDS or the plant computer, the 
availability of other parameter values may be compromised as well. 

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

 
Escalation of the emergency classification level would be via IC SA2. 

 
  Developer Notes: 

 

  In the PWR parameter list column, the “site-specific number” should reflect the 
minimum number of steam generators necessary for plant cooldown and shutdown. This 
criterion may also specify whether the level value should be wide-range, narrow-range or both, 
depending upon the monitoring requirements in emergency operating procedures. 

 

  Developers may specify either pressurizer or reactor vessel level in the PWR parameter 
column entry for RCS Level. 

 

  The number, type, location and layout of Control Room indications, and the range of 
possible failure modes, can challenge the ability of an operator to accurately determine, within 
the time period available for emergency classification assessments, if a specific percentage of 
indications have been lost. The approach used in this EAL facilitates prompt and accurate 
emergency classification assessments by focusing on the indications for a selected subset of 
parameters. 

 

  By focusing on the availability of the specified parameter values, instead of the sources 
of those values, the EAL recognizes and accommodates the wide variety of indications in nuclear 
power plant Control Rooms. Indication types and sources may be analog or digital, safety- 
related or not, primary or alternate, individual meter value or computer group display, etc. 

 

  A loss of plant annunciators will be evaluated for reportability in accordance with 10 
CFR 50.72 (and the associated guidance in NUREG-1022), and reported if it significantly 
impairs the capability to perform emergency assessments. Compensatory measures for a loss of 
annunciation can be readily implemented and may include increased monitoring of main control 
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
information used to operate the plant, or process through AOPs or EOPs.  Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

  With respect to establishing event severity, the response to a loss of radiation monitoring 
data (e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
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event will ensure adequate plant staff and NRC awareness, and drive the establishment of 
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 

 

  Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included 
within the design basis of a digital I&C system should consider the FMEA information when 
developing their site-specific EALs. 

 

  Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no 
analogous IC is included for these modes of operation. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

SU3 
 

Initiating Condition:  Reactor coolant activity greater than Technical Specification allowable 
limits. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2) 

 
(1) Radiochemistry analysis indicates (a or b or c) 

 
a. Dose equivalent iodine (I-131) > 0.35 μCi/gm for > 48 hours. 

 
OR 

 
b. Dose equivalent iodine (I-131) > 21.0 μCi/gm. 
 
OR 
 
c. Dose equivalent xenon (Xe-133) > 1612.6 μCi/gm with Tave ≥ 500°F. 

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

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

 

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

 
Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

 
Developer Notes: 

 

For EAL #1 – Enter the radiation monitor(s) that may be used to readily identify when RCS 
activity levels exceed Technical Specification allowable limits. This EAL may be developed 
using different methods and sites should use existing capabilities to address it (e.g., development 
of new capabilities is not required). Examples of existing methods/capabilities include: 

 

An installed radiation monitor on the letdown system or air ejector. 
A hand-held monitor or deployed detector reading with pre-calculated conversion values or 

readily implementable conversion calculation capability. 
The monitor reading values should correspond to an RCS activity level approximately at 
Technical Specification allowable limits. If there is no existing method/capability for 
determining this EAL, then it should not be included. IC evaluation will be based on EAL #2. 
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For EAL#2 – Developers may reword the EAL to include the reactor coolant activity 
parameter(s) specified in Technical Specifications and the associated allowable limit(s) (e.g., 
values for dose equivalent I-131 and gross activity, time-dependent or transient values, etc.). If 
this approach is selected, all RCS activity allowable limits should be included. 

 

ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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ECL: Notification of Unusual Event 

 
Initiating Condition:  RCS leakage for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 

SU4 

 

(1) RCS unidentified or pressure boundary leakage greater than 10 gpm (site-specific value) 
for 15 minutes or longer. 

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

 

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

 

Basis: 
 
This IC addresses RCS leakage which may be a precursor to a more significant event. In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak. This condition is considered to be a potential degradation of 
the level of safety of the plant. 
EAL #1 and EAL #2 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 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 (e.g.for example, steam generator tube leakage in a PWR) 
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 calculations 
to determine (e.g.for example, 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 a relief valve 
does not warrant an emergency classification.  For PWRs, Aan emergency classification would 
be required if a mass loss is caused by a relief valve that is not functioning as designed/expected 
(e.g.for example, a relief valve sticks open and the line flow cannot be isolated). For BWRs, a 
stuck-open Safety Relief Valve (SRV) or SRV leakage is not considered either identified or 
unidentified leakage by Technical Specifications and, therefore, is not applicable to this EAL. 
The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the 
leakage, if possible. 
Escalation of the emergency classification level would be via ICs of Recognition Category R or 
F. 
Developer Notes: 
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EAL #1 – For the site-specific leak rate value, enter the higher of 10 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 
EAL #2 – For the site-specific leak rate value, enter the higher of 25 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 
For sites that have Technical Specifications that do not specify a leakage type for steam 
generator tube leakage, developers should include an EAL for tube leakage greater than 25 gpm 
for 15 minutes or longer. 
ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

SU5 
 

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

 
Operating Mode Applicability:  Power Operation 

 
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. 

 
Emergency Action Levels: (1 or 2) 

 
(1) a. An automatic (trip [PWR] / scram [BWR]) did not shutdown the reactor. 

AND 
b. A subsequent manual action taken in the MCR at the reactor control consoles is 

successful in shutting down the reactor. 
 
(2) a. A manual trip ([PWR] / scram [BWR]) did not shutdown the reactor. 

AND 
b. EITHER of the following: 

• A subsequent manual action taken in the MCR at the reactor control consoles 
is successful in shutting down the reactor. 

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

 

Basis: 
 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor (trip  
[PWR] / scram [BWR]) that results in a reactor shutdown, and either a subsequent operator 
manual action taken at in the reactor control consolesMCR or an automatic (trip [PWR] / scram 
[BWR]) is successful in shutting down the reactor. This event is a precursor to a more significant 
condition and thus represents a potential degradation of the level of safety of the plant. 

 
Following the failure on an automatic reactor (trip [PWR] / scram [BWR]), operators will 
promptly initiate manual actions at the reactor control consoles to shutdown the reactor (e.g., 
initiate a manual reactor (trip [PWR] / scram [BWR])).  If these manual actions are successful in 
shutting down the reactor, core heat generation will quickly fall to a level within the capabilities 
of the plant’s decay heat removal systems. 

 
If an initial manual reactor (trip [PWR] / scram [BWR]) is unsuccessful, operators will promptly 
take manual action at another location(s) on the reactor control consoles to shutdown the reactor 
(e.g., initiate a manual reactor (trip [PWR] / scram [BWR])) using a different switch). Depending 
upon several factors, the initial or subsequent effort to manually (trip [PWR] / scram [BWR]) the 
reactor, or a concurrent plant condition, may lead to the generation of an automatic reactor (trip  
[PWR] / scram [BWR]) signal. If a subsequent manual or automatic (trip [PWR] / scram [BWR]) 
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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 in the reactor control consolesMCR is any operator action, or set of actions, 
which causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor  
(trip [PWR] / scram [BWR])).  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 
in the reactor control consolesMCR”. 

 

Taking the Reactor Mode Switch to SHUTDOWN is considered to be a manual scram action. 
[BWR] 

 

The plant response to the failure of an automatic or manual reactor (trip [PWR] / scram [BWR]) 
will vary based upon several factors including the reactor power level prior to the event, 
availability of the condenser, performance of mitigation equipment and actions, other concurrent 
plant conditions, etc.  If subsequent operator manual actions taken at the reactor control consoles 
are also unsuccessful in shutting down the reactor, then the emergency classification level will 
escalate to an Alert via IC SA5. Depending upon the plant response, escalation is also possible 
via IC FA1. Absent the plant conditions needed to meet either IC SA5 or FA1, an Unusual 
Event declaration is appropriate for this event. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Should a reactor (trip [PWR] / scram [BWR]) signal be generated as a result of plant work (e.g., 
RPS setpoint testing), the following classification guidance should be applied. 

 
 If the signal causes a plant transient that should have included an automatic reactor (trip  

[PWR] / scram [BWR]) and the RPS fails to automatically shutdown the reactor, then this IC 
and the EALs are applicable, and should be evaluated. 

 
 If the signal does not cause a plant transient and the (trip [PWR] / scram [BWR]) failure is 

determined through other means (e.g., assessment of test results), then this IC and the EALs 
are not applicable and no classification is warranted. 

 
Developer Notes: 

 

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

 

Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

The term “reactor control consoles” may be replaced with the appropriate site-specific term (e.g., 
main control boards). 
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  ECL Assignment Attributes:  3.1.1.A 
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SU6 
 
ECL: Notification of Unusual Event 

 
Initiating Condition:  Loss of all onsite or offsite communications capabilities.  

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown  

Emergency Action Levels: (1 or 2 or 3) 

1. Loss of ALL of the followingTable C3 Onsite communications methods capability affecting 
the ability to perform routine operations. 

  
2. Loss of ALL of the followingTable C3 Offsite communications methodscapability affecting 

the ability to perform offsite notifications. 
  
3. Loss of ALL of the followingTable C3 NRC communications methods capability affecting 

the ability to perform NRC notifications. 
 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All telephone Lines (Private and Commercial) X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 
(site-specific list of communications methods) 

 

Basis: 
 
This IC addresses a significant loss of on-site or offsite communications capabilities. While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to offsite 
locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

 
EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are Tennessee EMA, Hamilton County and 
Bradley County(see Developer Notes). 
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 
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Developer Notes: 
 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

  EAL #2 - The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to OROs as described 
in the site Emergency Plan.  The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals.  Example methods are ring- 
down/dedicated telephone lines, commercial telephone lines, radios, satellite telephones and 
internet-based communications technology. 

 

  In the Basis section, insert the site-specific listing of the OROs requiring notification of 
an emergency declaration from the Control Room in accordance with the site Emergency Plan, 
and typically within 15 minutes. 

 

  EAL #3 – The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to the NRC as 
described in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals.  These methods are typically 
the dedicated Emergency Notification System (ENS) telephone line and commercial telephone 
lines. 

 

  ECL Assignment Attributes:  3.1.1.C 
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ECL: Notification of Unusual Event 

SU7 
 

Initiating Condition:  Failure to isolate containment or loss of containment pressure control.  
[PWR] 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: (1 or 2) 

 
(1) a. Failure of containment to isolate when required by an actuation signal. 

 AND 
b. ALL required penetrations are not closed within 15 minutes of the actuation 

signal. 
 
(2) a. Containment pressure greater than 2.81 PSIG (Phase B)(site-specific pressure). 

 AND 
b. Less than one full train of Containment Spray (site-specific system or equipment) 

is operating per design for 15 minutes or longer. 
Basis: 
This IC addresses a failure of one or more containment penetrations to automatically isolate 
(close) when required by an actuation signal. It also addresses an event that results in high 
containment pressure with a concurrent failure of containment pressure control systems.  Absent 
challenges to another fission product barrier, either condition represents potential degradation of 
the level of safety of the plant. 
For EAL #1, the containment isolation signal must be generated as the result on an off- 
normal/accident condition (e.g., a safety injection or high containment pressure); a failure 
resulting from testing or maintenance does not warrant classification. The determination of 
containment and penetration status – isolated or not isolated – should be made in accordance 
with the appropriate criteria contained in the plant AOPs and EOPs. The 15-minute criterion is 
included to allow operators time to manually isolate the required penetrations, if possible. 
EAL #2 addresses a condition where containment pressure is greater than the setpoint at which 
containment energy (heat) removal systems are designed to automatically actuate, and less than 
one full train of equipment is capable of operating per design. The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible. The inability to start the required equipment indicates that containment heat 
removal/depressurization systems (e.g., containment sprays or ice condenser fans) are either lost 
or performing in a degraded manner. 
This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a 
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers. 
Developer Notes: 
Enter the “site-specific pressure” value that actuates containment pressure control systems (e.g., 
containment spray). Also enter the site-specific containment pressure control system/equipment 
that should be operating per design if the containment pressure actuation setpoint is reached. If 
desired, specific condition indications such as parameter values can also be entered (e.g., a 
containment spray flow rate less than a certain value). 
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EAL #2 is not applicable to the U.S. Evolutionary Power Reactor (EPR) design. 
 

ECL Assignment Attributes:  3.1.1.A 
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APPENDIX A – ACRONYMS AND ABBREVIATIONS 

AC ...................................................................................................................... Alternating Current 
AOP................................................................................................. Abnormal Operating Procedure 
APRM ................................................................................................. Average Power Range Meter 
ATWS ................................................................................... Anticipated Transient Without Scram 
B&W ................................................................................................................ Babcock and Wilcox 
BIIT ..................................................................................... Boron Injection Initiation Temperature 
BWR ............................................................................................................. Boiling Water Reactor 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ......................................................................................................Code of Federal Regulations 
CTMT/CNMT...............................................................................................................Containment 
CSF ............................................................................................................. Critical Safety Function 
CSFST...................................................................................... Critical Safety Function Status Tree 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL........................................................................................................... Emergency Action Level 
ECCS............................................................................................Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOP ............................................................................................... Emergency Operating Procedure 
EPA .............................................................................................Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................Emergency Plan Implementing Procedure 
EPR ...................................................................................................... Evolutionary Power Reactor 
EPRI............................................................................................. Electric Power Research Institute 
ERG................................................................................................ Emergency Response Guideline 
FAA............................................................................................... Federal Aviation Administration 
FBI ..................................................................................................Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ......................................................................................................................General Emergency 
HCTL .......................................................................................... Heat Capacity Temperature Limit 
HPCI .............................................................................................. High Pressure Coolant Injection 
HSI ............................................................................................................. Human System Interface 
HOO.............................................................................................. Headquarters Operations Officer 
IC........................................................................................................................Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
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ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
Keff ....................................................................................Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
LOCA........................................................................................................Loss of Coolant Accident 
MCR.................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL .......................................................................................................................Main Steam Line 
mR, mRem, mrem, mREM ............................................................milli-Roentgen Equivalent Man 
MW ....................................................................................................................................Megawatt 
NEI............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS .................................................................................................Nuclear Steam Supply System 
NORAD .................................................................North American Aerospace Defense Command  
(NO)UE..........................................................................................(Notification Of) Unusual Event 
NUMARC9................................................................ Nuclear Management and Resources Council 
OBE.......................................................................................................Operating Basis Earthquake 
OCA .............................................................................................................Owner Controlled Area 
ODCM/ODAM ...................................................... Offsite Dose Calculation (Assessment) Manual 
ORO ................................................................................................ Off-site Response Organization 
PA ..............................................................................................................................Protected Area  
PACS.................................................................................... Priority Actuation and Control System 
PAG.......................................................................................................Protective Action Guideline 
PICS ................................................................................. Process Information and Control System 
PRA/PSA ....................................Probabilistic Risk Assessment / Probabilistic Safety Assessment 
PWR........................................................................................................Pressurized Water Reactor 
PS ......................................................................................................................... Protection System 
PSIG................................................................................................. Pounds per Square Inch Gauge 
R......................................................................................................................................... Roentgen 
RCC............................................................................................................ Reactor Control Console 
RCIC ............................................................................................... Reactor Core Isolation Cooling 
RCS .............................................................................................................Reactor Coolant System 
Rem, rem, REM ......................................................................................Roentgen Equivalent Man 
RETS .......................................................................Radiological Effluent Technical Specifications 
RPS .........................................................................................................Reactor Protection System 
RPV............................................................................................................. Reactor Pressure Vessel 

 
 

 

 

9 NUMARC was a predecessor organization of the Nuclear Energy Institute (NEI). 
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RVLIS ...................................................................... Reactor Vessel Level Instrumentation System  
RWCU.......................................................................................................... Reactor Water Cleanup 
SAR.............................................................................................................. Safety Analysis Report 
SAS ........................................................................................................ Safety Automation System 
SBO.........................................................................................................................Station Blackout 
SCBA ..................................................................................... Self-Contained Breathing Apparatus 
SED ............................................................................................................Site Emergency Director 
SG ...........................................................................................................................Steam Generator 
SI .............................................................................................................................. Safety Injection 
SICS ................................................................................... Safety Information and Control System 
SPDS ............................................................................................Safety Parameter Display System 
SRO............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TOAF .................................................................................................................. Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
WOG .................................................................................................. Westinghouse Owners Group 
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NEI 99-01 (Revision 6) 
November 2012 

 
APPENDIX B – DEFINITIONS 

The following definitions are taken from Title 10, Code of Federal Regulations, and related 
regulatory guidance documents. 

 
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 PAG 
exposure levels. 

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

 
Notification of Unusual Event (NOUE)10: 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. 

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

 
The following are key terms necessary for overall understanding the NEI 99-01 emergency 
classification scheme. 

 
Emergency Action Level (EAL): A pre-determined, site-specific, observable threshold for an 
Initiating Condition that, when met or exceeded, places the plant in a given emergency 
classification level. 

 
Emergency Classification Level (ECL): One of a set of names or titles established by the US 

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

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
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10 This term is sometimes shortened to Unusual Event (UE) or other similar site-specific 
terminology. 
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 General Emergency (GE) 

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

 
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. 

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

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

 
CONFINEMENT BOUNDARY: (Insert a site-specific definition for this term.) Developer Note 
– The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry 
storage. Spent Fuel Storage Canister CONFINEMENT BOUNDARY consists of MPC shell, 
bottom base plate, MPC lid (including the vent and drain port cover plates), MPC closure ring, 
and associated welds. 

 
CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided.  Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident.Insert a site-specific 
definition for this term.) Developer Note – 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. 

 

EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 

 

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

 
FAULTED: The term applied to a steam generator that has a steam leak on the secondary side of 
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam generator 
to become completely depressurized. Developer Note – This term is applicable to PWRs only. 

 

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

 

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

 
GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment integrity 
or hostile actions that result in an actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for more 
than the immediate site area. 

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

 
HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 

 
IMMINENT:  The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 
 
IMPEDE(D):  Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (for example, 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 

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

 
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: The site property owned by or otherwise under the control of 
Site Security.(Insert a site-specific definition for this term.) Developer Note – This term is 
typically taken to mean the site property owned by, or otherwise under the control of, the 
licensee. In some cases, it may be appropriate for a licensee to define a smaller area with a 
perimeter closer to the plant Protected Area perimeter (e.g., a site with a large OCA where some 
portions of the boundary may be a significant distance from the Protected Area). In these cases, 
developers should consider using the boundary defined by the Restricted or Secured Owner 
Controlled Area (ROCA/SOCA). The area and boundary selected for scheme use must be 
consistent with the description of the same area and boundary contained in the Security Plan. 

 

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

 
PROTECTED AREA: The area which is encompassed by the security fence and to which access 
is controlled.(Insert a site-specific definition for this term.) Developer Note – This term is 
typically taken to mean the area under continuous access monitoring and control, and armed 
protection as described in the site Security Plan. 

 

REFUELING PATHWAY: The reactor refueling cavity, spent fuel pool, or fuel transfer 
canal.(Insert a site-specific definition for this term.) Developer Note – This description should 
include all the cavities, tubes, canals and pools through which irradiated fuel may be moved, but 
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not including the reactor vessel. 
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RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of 
sufficient magnitude to require a safety injection. Developer Note – This term is applicable to 
PWRs only. 
 

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. Developer Note – This term may be modified to include the 
attributes of “safety-related” in accordance with 10 CFR 50.2 or other site-specific terminology, 
if desired. 
 

SECURITY CONDITION: Any Security Event as listed in the approved security contingency 
plan that constitutes a threat/compromise to site security, threat/risk to site personnel, or a 
potential degradation to the level of safety of the plant. A SECURITY CONDITION does not 
involve a HOSTILE ACTION. 
 
SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 
 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally. 
 
UNPLANNED: A parameter change or an event that is not 1) the result of an intended evolution 
or 2) an expected plant response to a transient. The cause of the parameter change or event may 
be known or unknown. 
 
UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection has 
been initiated. No releases of radioactive material requiring offsite response or monitoring are 
expected unless further degradation of safety systems occurs. 
 
VALID:  An indication, report, or condition, is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct 
observation by plant personnel, such that doubt related to the indicator's operability, the condition's 
existence, or the report's accuracy is removed. Implicit in this definition is the need for timely 
assessment. 
 
VISIBLE DAMAGE: Damage to a 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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1.0 PURPOSE 
 
This document provides an explanation and rationale for each Emergency Action Level (EAL) 
included in the EAL Upgrade Project for Sequoyah Nuclear Power Plant (SQN). It 
should be used to facilitate review of the SQN EALs and provide historical documentation 
for future reference. Decision-makers responsible for implementation of EPIP-1, "Emergency 
Plan Classification Logic," may use this document as a technical reference in support of EAL 
interpretation. This information may assist the Site Emergency Director (SED) in making 
classifications, particularly those involving judgment or multiple events. The basis information 
may also be useful in training and for explaining event classifications to off-site officials. 
 
The expectation is that emergency classifications are to be made as soon as conditions are 
present and recognizable for the classification, but within 15 minutes or less in all cases of 
conditions present. Use of this document for assistance is not intended to delay the 
emergency classification. 
 
Because the information in a basis document can affect emergency classification decision 
making (for example, the SED refers to it during an event), the NRC staff expects that changes to 
the basis document will be evaluated in accordance with the provisions of 10 CFR 50.54(q). 
 
2.0 DISCUSSION 
 
2.1 BACKGROUND 
 
EALs are the plant-specific indications, conditions or instrument readings that are utilized to 
classify emergency conditions defined in the TVA Radiological Emergency Plan (REP). 
 
In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of 
Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance. 
NEI 99-01 (NUMARC/NESP-007) Revisions 4 and 5 were subsequently issued for industry 
implementation. Enhancements over earlier revisions included: 
 

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

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

• Simplifying the fission product barrier EAL threshold for a Site Area Emergency. 
 
Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to 
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs). 
Using NEI 99-01 Revision 6, "Methodology for the Development of Emergency Action Levels 
for Non-Passive Reactors," November 2012 (ADAMS Accession Number ML12326A805) (ref. 
4.1.1), SQN conducted an EAL implementation upgrade project that produced the EALs 
discussed herein. 
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2.2 FISSION PRODUCT BARRIERS 
 
Fission product barrier thresholds represent threats to the defense in depth design concept that 
precludes the release of radioactive fission products to the environment. This concept relies on 
multiple physical barriers, any one of which, if maintained intact, precludes the release of 
significant amounts of radioactive fission products to the environment. 
 
Many of the EALs derived from the NEI methodology are fission product barrier threshold 
based. That is, the conditions that define the EALs are based upon thresholds that represent the 
loss or potential loss of one or more of the three fission product barriers. "Loss" and "Potential 
Loss" signify the relative damage and threat of damage to the barrier. A "Loss" threshold means 
the barrier no longer assures containment of radioactive materials. A "Potential Loss" threshold 
implies an increased probability of barrier loss and decreased certainty of maintaining the barrier. 
The primary fission product barriers are: 
 

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

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

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

 
2.3 FISSION PRODUCT BARRIER CLASSIFICATION CRITERIA 
 
The following criteria are the bases for event classification related to fission product barrier 
loss or potential loss: 
 
Alert: 
Any loss or any potential loss of either Fuel Clad or RCS barrier 
 
Site Area Emergency: 
Loss or potential loss of any two barriers 
 
General Emergency: 
Loss of any two barriers and loss or potential loss of the third barrier 
 
2.4 EAL ORGANIZATION 
 
The SQN EAL scheme includes the following features: 
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• Division of the EAL set into three broad groups: 

 
o EALs applicable under any plant operating modes - This group would be reviewed by 

the EAL-user any time emergency classification is considered. 
 

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

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

 
• The purpose of the groups is to avoid review of hot condition EALs when the plant is in a 

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

 
• Within each group, assignment of EALs to categories and subcategories: 
 
Category and subcategory titles are selected to represent conditions that are operationally 
significant to the EAL-user. The SQN EAL categories are aligned to and represent the NEI 99-
01"Recognition Categories." Subcategories are used in the SQN scheme as necessary to further 
divide the EALs of a category into logical sets of possible emergency classification thresholds. 
The SQN EAL categories and subcategories are listed below.
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Table 1 - SQN EAL Groups, Categories and Subcategories 

 
SQN EALs  

Category Subcategory 
Group: Any Operating Mode 
R - Abnormal Rad Levels/Rad Effluent   1 - Radiological Effluent     
      2 - Irradiated Fuel Event      
      3 - Area Radiation Levels 
 
H - Hazards and Other Conditions Affecting   1 - Security       
      2 - Seismic Event        
      3 - Natural or Technological Hazard 
      4 - Fire 
      5 - Hazardous Gases 
      6 - Control Room Evacuation 
      7 - Emergency Director Judgment 
 
E- ISFSI       1 - Confinement Boundary     
        Group: Hot Conditions 
      1 - Loss of Essential AC Power     
      2 - Loss of Vital DC Power 
      3 - Loss of Control Room Indications 
      4 - RCS Activity 
S - System Malfunction     5 - RCS Leakage 
      6 - RPS Failure 
      7 - Loss of Communications 
      8 - Containment Failure 
      9 - Hazardous Event Affecting Safety Systems 
 
F - Fission Product Barrier     None        
Group: Cold Conditions 
      1 - RCS Level      
      2 - Loss of Essential AC Power    
C - Cold Shutdown/Refueling System    3 - RCS Temperature 
Malfunction      4 - Loss of Vital DC Power 
      5 - Loss of Communications 
      6 - Hazardous Event Affecting Safety Systems 
 

 
The primary tool for determining the emergency classification level is the EAL Classification 
Wallboard. The user of the EAL Classification Wallboard may (but is not required to) consult the 
EAL Technical Bases Document in order to obtain additional information concerning the EALs 
under classification consideration. The user should consult this document for such information.
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2.5 TECHNICAL BASES INFORMATION 
 
EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any, 
Hot, Cold), EAL category (R, C, H, S, E and F) and EAL subcategory.  
 
For each EAL, the following information is provided: 
 

• Category Letter & Title 
 

• Initiating Condition (IC) 
 

• Operating Mode Applicability 
 

• Site-specific EAL description of the generic IC given in NEI 99-01 Rev. 6. 
 
Each EAL is assigned a unique identifier to support accurate communication of the emergency 
classification to onsite and offsite personnel. Three characters define each EAL identifier: 
 

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

2. Second character (letter): The emergency classification (G, S, A or U) 
• G = General Emergency 
• S = Site Area Emergency 
• A = Alert 
• U = Unusual Event 

 
3. Third character (number): Subcategory number within the given category.  Subcategories 

are sequentially numbered beginning with the number one (1). If a category does not 
have a subcategory, this character is assigned the number one (1). 

 
Exact wording of the EAL as it appears in the EAL Classification Matrix 
 
Basis 
 
A Plant-Specific basis section that provides SQN-relevant information concerning the 
EAL. This is followed by a Generic basis section that provides a description of the rationale 
for the EAL as provided in NEI 99-01 Rev. 6. 
 
SQN Basis Reference(s) 
 
Site-specific source documentation from which the EAL is derived. 
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2.6 OPERATING MODE APPLICABILITY (REF. 4.1.7) 
 
1 Power Operation 
Keff greater than or equal to 0.99 and reactor thermal power greater than 5% 
 
2 Startup 
Keff greater than or equal to 0.99 and reactor thermal power less than or equal to 5% 
 
3 Hot Standby 
Keff less than 0.99 and average coolant temperature greater than or equal to 350°F 
 
4 Hot Shutdown 
Keff less than 0.99 and average coolant temperature between 200°F and 350°F  
 
5 Cold Shutdown 
Keff less than 0.99 and average coolant temperature less than or equal to 200°F and all reactor 
vessel head closure bolts fully tensioned 
 
6 Refueling 
One or more reactor vessel head closure bolts are less than fully tensioned 
 
D Defueled 
All reactor fuel removed from reactor pressure vessel (full core off load during refueling 
or extended outage). 
 
The plant operating mode that exists at the time that the event occurs (prior to any protective 
system or operator action being initiated in response to the condition) should be compared to the 
mode applicability of the EALs. If a lower or higher plant operating mode is reached before the 
emergency classification is made, the declaration shall be based on the mode that existed at the 
time the event occurred. 
 
2.7 Unit Designation 
 
The specific unit designator (1 or 2) is represented.  For equipment or components that are 
common or non unit-specific the 0 designator is used. (Example 0-RE-XX represents a radiation 
monitor that is common to both units). 
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

 

3.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Site Emergency Director (SED) must consider all 
information having a bearing on the proper assessment of an Initiating Condition (IC). This 
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability, 
Notes, and the informing basis information. In the Recognition Category F matrices, EALs are 
based on loss or potential loss of Fission Product Barrier Thresholds. 
 
3.1.1 Classification Timeliness 
 
NRC regulations require the licensee to establish and maintain the capability to assess, classify, 
and declare an emergency condition within 15 minutes after the availability of indications to 
plant operators that an emergency action level has been exceeded and to promptly declare the 
emergency condition as soon as possible following identification of the appropriate emergency 
classification level. The NRC staff has provided guidance on implementing this requirement in 
NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency Planning for Nuclear Power Plants" 
(ref. 4.1.11). 
 
3.1.2 Valid Indications 
 
All emergency classification assessments shall be based upon valid indications, reports or 
conditions. A valid indication, report, or condition is one that has been verified through 
appropriate means such that there is no doubt regarding the indicator's operability, the condition's 
existence, or the report's accuracy. For example, verification could be accomplished through an 
instrument channel check, response on related or redundant indicators, or direct observation by 
plant personnel. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct 
observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
3.1.3 Imminent Conditions 
 
For ICs and EALs that have a stipulated time duration (for example, 15 minutes, 30 minutes, 
etc.), the Site Emergency Director (SED) should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, or will 
likely exceed, the applicable time. If an ongoing radiological release is detected and the release 
start time is unknown, it should be assumed that the release duration specified in the IC/EAL has 
been exceeded, absent data to the contrary. 
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3.1.4 Planned vs. Unplanned Events 
 
A planned work activity that results in an expected event or condition which meets or exceeds an 
EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as 
planned, and 2) the plant remains within the limits imposed by the operating license. Such 
activities include planned work to test, manipulate, repair, maintain or modify a system or 
component. In these cases, the controls associated with the planning, preparation and execution 
of the work will ensure that compliance is maintained with all aspects of the operating license 
provided that the activity proceeds and concludes as expected. Events or conditions of this type 
may be subject to the reporting requirements of 10 § CFR 50.72 (ref. 4.1.4). 
 
3.1.5 Classification Based on Analysis 
 
The assessment of some EALs is based on the results of analyses that are necessary to ascertain 
whether a specific EAL threshold has been exceeded (for example, dose assessments, chemistry 
sampling, RCS leak rate calculation, etc.). For these EALs, the EAL wording or the associated 
basis discussion will identify the necessary analysis. In these cases, the 15-minute declaration 
period starts with the availability of the analysis results that show the threshold to be exceeded 
(that is, this is the time that the EAL information is first available). The NRC expects licensees to 
establish the capability to initiate and complete EAL-related analyses within a reasonable period 
of time (for example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 
 
While the EALs have been developed to address a full spectrum of possible events and 
conditions which may warrant emergency classification, a provision for classification based on 
operator/management experience and judgment is still necessary. The NEI 99-01 EAL scheme 
provides the Site Emergency Director (SED) with the ability to classify events and conditions 
based upon judgment using EALs that are consistent with the Emergency Classification Level 
(ECL) definitions (refer to Category H). The Site Emergency Director (SED) will need to 
determine if the effects or consequences of the event or condition reasonably meet or exceed a 
particular ECL definition. A similar provision is incorporated in the Fission Product Barrier 
Tables; judgment may be used to determine the status of a fission product barrier. 
 
3.2 CLASSIFICATION METHODOLOGY 

 

To make an emergency classification, the user will compare an event or condition (that is, the 
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or 
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode 
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise met, 
the emergency classification process "clock" starts, and the ECL must be declared in accordance 
with plant procedures no later than fifteen minutes after the process "clock" started. 
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When assessing an EAL that specifies a time duration for the off-normal condition, the "clock" 
for the EAL time duration runs concurrently with the emergency classification process "clock." 
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.11). 
 
3.2.1 Classification of Multiple Events and Conditions 
 
When multiple emergency events or conditions are present, the user will identify all met or 
exceeded EALs. The highest applicable ECL identified during this review is declared. For 
example: 
 

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

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

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

 
Related guidance concerning classification of rapidly escalating events or conditions is provided 
in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for Emergency 
Notifications During Quickly Changing Events (ref. 4.1.2). 
 
3.2.2 Consideration of Mode Changes During Classification 
 
The mode in effect at the time that an event or condition occurred, and prior to any plant or 
operator response, is the mode that determines whether or not an IC is applicable. If an event or 
condition occurs, and results in a mode change before the emergency is declared, the emergency 
classification level is still based on the mode that existed at the time that the event or condition 
was initiated (and not when it was declared). Once a different mode is reached, any new event or 
condition, not related to the original event or condition, requiring emergency classification 
should be evaluated against the ICs and EALs applicable to the operating mode at the time of the 
new event or condition. 
 
For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable 
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered 
during the subsequent plant response. In particular, the fission product barrier EALs are 
applicable only to events that initiate in the Hot Shutdown mode or higher. 
 
3.2.3 Classification of Imminent Conditions 
 
Although EALs provide specific thresholds, the Site Emergency Director (SED) must remain 
alert to events or conditions that could lead to meeting or exceeding an EAL within a relatively 
short period of time (that is, a change in the ECL is IMMINENT). If, in the judgment of the Site 
Emergency Director (SED), meeting an EAL is IMMINENT, the emergency classification 
should be made as if the EAL has been met. While applicable to all emergency classification 
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levels, this approach is particularly important at the higher emergency classification levels since 
it provides additional  
time for implementation of protective measures. 
 
3.2.4 Emergency Classification Level Upgrading and Termination 
 
Once a classification level is declared, no downgrade to a lower classification will be allowed.  
An ECL may be terminated when the event or condition that meets the highest IC and EAL 
no longer exists, and other site-specific termination requirements are met.  
 
As noted above, guidance concerning classification of rapidly escalating events or conditions is 
provided in RIS 2007-02 (ref. 4.1.2). 
 
3.2.5 Classification of Short-Lived Events 
 
Event-based ICs and EALs define a variety of specific occurrences that have potential or actual 
safety significance. By their nature, some of these events may be short-lived and, thus, over 
before the emergency classification assessment can be completed. If an event occurs that meets 
or exceeds an EAL, the associated ECL must be declared regardless of its continued presence at 
the time of declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically trip the reactor followed by a successful manual trip. 
 
3.2.6 Classification of Transient Conditions 
 
Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the 
IC/EAL conditions be present for a defined period of time before an emergency declaration is 
warranted. In cases where no time-based criterion is specified, it is recognized that some 
transient conditions may cause an EAL to be met for a brief period of time (for example, a few 
seconds to a few minutes). The following guidance should be applied to the classification of 
these conditions. 
 
EAL momentarily met during expected plant response - In instances where an EAL is briefly met 
during an expected (normal) plant response, an emergency declaration is not warranted provided 
that associated systems and components are operating as expected, and operator actions are 
performed in accordance with procedures. 
 
EAL momentarily met but the condition is corrected prior to an emergency declaration - If an 
operator takes prompt manual action to address a condition, and the action is successful in 
correcting the condition prior to the emergency declaration, then the applicable EAL is not 
considered met and the associated emergency declaration is not required. For illustrative 
purposes, consider the following example: 
 

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

It is important to stress that the 15-minute emergency classification assessment period (process 
clock) is not a "grace period" during which a classification may be delayed to allow the 
performance of a corrective action that would obviate the need to classify the event.  Emergency 
classification assessments must be deliberate and timely, with no undue delays.  The provision 
discussed above addresses only those rapidly evolving situations when an operator is able to take 
a successful corrective action prior to the Site Emergency Director (SED) completing the review 
and steps necessary to make the emergency declaration. This provision is included to ensure that 
any public protective actions resulting from the emergency classification are truly warranted by 
the plant conditions. 
 
3.2.7 After-the-Fact Discovery of an Emergency Event or Condition 
 
In some cases, an EAL may be met but the emergency classification was not made at the time of 
the event or condition. This situation can occur when personnel discover that an event or 
condition existed which met an EAL, but no emergency was declared, and the event or condition 
no longer exists at the time of discovery. This may be due to the event or condition not being 
recognized at the time or an error that was made in the emergency classification process. 
 
In these cases, no emergency declaration is warranted; however, the guidance contained in 
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in 
accordance with 10 CFR § 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared 
event or condition. The licensee should also notify appropriate State and local agencies in 
accordance with the agreed upon arrangements. 
 
3.2.8 Retraction of an Emergency Declaration 
 
Guidance on the retraction of an emergency declaration reported to the NRC is discussed in 
NUREG-1022 (ref. 4.1.3).
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5.0  DEFINITIONS, ACRONYMS & ABBREVIATIONS 
 

5.1  DEFINITIONS (REF. 4.1.1 EXCEPT AS NOTED) 
 
Selected terms used in Initiating Condition and Emergency Action Level statements are set in 
all capital letters (for example, ALL CAPS). These words are defined terms that have specific 
meanings as used in this document. The definitions of these terms are provided below. 
 
ALERT: Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA PAG exposure levels. 
 
CONFINEMENT BOUNDARY: Spent Fuel Storage Canister CONFINEMNT BOUNDARY 
consists of MPC shell, bottom base plate, MPC lid (including the vent and drain port cover 
plates), MPC closure ring, and associated welds. 

CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided.  Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident. 

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. 

EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 
 
EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to 
combustion, chemical reaction or overpressurization.  A release of steam (from high energy lines 
or components) or an electrical component failure (caused by short circuits, grounding, arcing, 
etc.) should not automatically be considered an explosion.  Such events may require a post-event 
inspection to determine if the attributes of an explosion are present.   

FAULTED: The term applied to a steam generator that has a steam leak on the secondary side of 
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam generator 
to become completely depressurized.  

FIRE: Combustion characterized by heat and light.  Sources of smoke such as slipping drive 
belts or overheated electrical equipment do not constitute FIRES. Observation of flame is 
preferred but is NOT required if large quantities of smoke and heat are observed. 
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FLOODING:  A condition where water is entering a room or area faster than installed equipment 
is capable of removal, resulting in a rise of water level within the room or area. 
 
GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment integrity 
or hostile actions that result in an actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for more 
than the immediate site area. 
 
HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be met 
by the station. 

HOSTILE ACTION: An act toward 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 (that is, this may include violent acts between 
individuals in the owner controlled area). 

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 

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

IMPEDE(D):  Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (for example, 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 
 
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is 
designed and constructed for the interim storage of spent nuclear fuel and other radioactive 
materials associated with spent fuel storage.  

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: The site property owned by or otherwise under the control of 
Site Security. 

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

PROTECTED AREA:  The area which is encompassed by the security fence and to which access 
is controlled. 
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REFUELING PATHWAY: The reactor refueling cavity, spent fuel pool, or fuel transfer canal. 

RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of 
sufficient magnitude to require a safety injection.   

SAFETY SYSTEM: A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS.  These are typically systems 
classified as safety-related.   

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

SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 
 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally.  

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

UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection 
has been initiated. No releases of radioactive material requiring offsite response or monitoring 
are expected unless further degradation of safety systems occurs. 
 
VALID:  An indication, report, or condition, is considered to be valid when it is verified by (1) 
an instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
VISIBLE DAMAGE: Damage to a component or structure that is readily observable without 
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause 
concern regarding the operability or reliability of the affected component or structure. 
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5.2  ABBREVIATIONS/ACRONYMS 
AC ...................................................................................................................... Alternating Current 
AOP................................................................................................. Abnormal Operating Procedure 
ATWS ................................................................................... Anticipated Transient Without Scram 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ...................................................................................................... Code of Federal Regulations 
CTMT/CNMT ............................................................................................................... Containment 
CSF ............................................................................................................. Critical Safety Function 
CSFST ...................................................................................... Critical Safety Function Status Tree 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL ........................................................................................................... Emergency Action Level 
ECCS............................................................................................ Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOP ............................................................................................... Emergency Operating Procedure 
EPA ............................................................................................. Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................ Emergency Plan Implementing Procedure 
EPRI ............................................................................................. Electric Power Research Institute 
ERG................................................................................................ Emergency Response Guideline 
FAA............................................................................................... Federal Aviation Administration 
FBI .................................................................................................. Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ...................................................................................................................... General Emergency 
HOO .............................................................................................. Headquarters Operations Officer 
IC........................................................................................................................ Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE ............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
Keff .................................................................................... Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
LOCA ........................................................................................................Loss of Coolant Accident 
MCR .................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL ....................................................................................................................... Main Steam Line 
mR, mRem, mrem, mREM  ............................................................ milli-Roentgen Equivalent Man 
MW ....................................................................................................................................Megawatt 
NEI ............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS ................................................................................................. Nuclear Steam Supply System 
NORAD ................................................................. North American Aerospace Defense Command 
NOUE ............................................................................................ (Notification Of) Unusual Event 
OBE....................................................................................................... Operating Basis Earthquake 
OCA ............................................................................................................. Owner Controlled Area 
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ODCM........................................................................................... Offsite Dose Calculation Manual 
ORO ................................................................................................ Off-site Response Organization 
PA .............................................................................................................................. Protected Area 
PAG....................................................................................................... Protective Action Guideline 
PRA/PSA .................................... Probabilistic Risk Assessment / Probabilistic Safety Assessment 
PWR ........................................................................................................ Pressurized Water Reactor 
PS ......................................................................................................................... Protection System 
PSIG ................................................................................................. Pounds per Square Inch Gauge 
R ......................................................................................................................................... Roentgen 
RCC............................................................................................................ Reactor Control Console 
RCS ............................................................................................................. Reactor Coolant System 
Rem, rem, REM  ......................................................................................Roentgen Equivalent Man 
RETS ....................................................................... Radiological Effluent Technical Specifications 
RPS ......................................................................................................... Reactor Protection System 
RPV ............................................................................................................. Reactor Pressure Vessel 
RVLIS ...................................................................... Reactor Vessel Level Instrumentation System 
SAR .............................................................................................................. Safety Analysis Report 
SBO ......................................................................................................................... Station Blackout 
SCBA .....................................................................................  Self-Contained Breathing Apparatus 
SED ............................................................................................................ Site Emergency Director 
SG ...........................................................................................................................Steam Generator 
SI .............................................................................................................................. Safety Injection 
SPDS ............................................................................................ Safety Parameter Display System 
SRO ............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TOAF .................................................................................................................. Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
WOG .................................................................................................. Westinghouse Owners Group
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ATTACHMENT 1 EAL Bases 

 INITIATING CONDITION Page # 
H ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICs/EAL  

RG1 Release of gaseous radioactivity resulting in offsite dose greater than 1,000 mrem TEDE or 
5,000 mrem thyroid CDE. 

22 

RG2 Spent fuel pool level cannot be restored to at least701.9′ for 60 minutes or longer. 24 

RS1 Release of gaseous radioactivity resulting in offsite dose greater than 100 mrem TEDE or 500 
mrem thyroid CDE. 

25 

RS2 Spent fuel pool level at 701.9′. 27 

RA1 Release of gaseous or liquid radioactivity resulting in offsite dose greater than 10 mrem 
TEDE or 50 mrem thyroid CDE. 

28 

RA2 Significant lowering of water level above, or damage to, irradiated fuel. 30 

RA3 Radiation levels that impede access to equipment necessary for normal plant operations, 
cooldown or shutdown. 

32 

RU1 Release of gaseous or liquid radioactivity greater than 2 times the ODCM limits for 60 
minutes or longer. 

34 

RU2 UNPLANNED loss of water level above irradiated fuel. 36 
C COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICs/EALs  

CG1 Loss of RCS inventory affecting fuel clad integrity with containment challenged. 37 
CS1 Loss of RCS inventory affecting core decay heat removal capability. 39 
CA1 Loss of RCS inventory. 41 

CA2 Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 minutes or 
longer. 

43 

CA3 Inability to maintain the plant in cold shutdown. 44 
CA6 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode. 46 
CU1 UNPLANNED loss of  RCS inventory for 15 minutes or longer. 48 
CU2 Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 minutes or longer. 50 
CU3 UNPLANNED rise in RCS temperature. 52 
CU4 Loss of Vital DC power for 15 minutes or longer.  54 
CU5 Loss of all onsite or offsite communications capabilities. 55 

E INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICs/EALs  
EU1 Damage to a loaded canister CONFINEMENT BOUNDARY 57 

F FISSION PRODUCT BARRIER ICs/EALs  
FG1 Loss of any two barriers and Loss or Potential Loss of the third barrier. 59 
FS1 Loss or Potential Loss of any two barriers. 59 
FA1 Any Loss or any Potential Loss of either the Fuel Clad or RCS barrier. 59 

H HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICs/EALs  
HG1 HOSTILE ACTION resulting in loss of physical control of the facility. 77 

HG7 Other conditions exist which in the judgment of the SED warrant declaration of a General 
Emergency. 

79 

HS1 HOSTILE ACTION within the PROTECTED AREA 80 
HS6 Inability to control a key safety function from outside the Control Room. 82 

HS7 Other conditions exist which in the judgment of the SED warrant declaration of a Site Area 
Emergency 

83 
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 INITIATING CONDITION Page # 

HA1 HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne attack threat 
within 30 minutes 

84 

HA5 Gaseous release impeding access to equipment necessary for normal plant operations, 
cooldown or shutdown 

86 

HA6 Control Room evacuation resulting in transfer of plant control to alternate locations 88 
HA7 Other conditions exist which in the judgment of the SED warrant declaration of an Alert 89 
HU1 Confirmed SECURITY CONDITION or threat 90 
HU2 Seismic event greater than OBE levels 92 
HU3 Hazardous event 93 
HU4 FIRE potentially degrading the level of safety of the plant 95 
HU7 Other conditions exist which in the judgment of the SED warrant declaration of a (NO)UE 98 

S SYSTEM MALFUNCTION ICs/EALs  
SG1 Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards 99 
SG8 Loss of all AC and Vital DC power sources for 15 minutes or longer. 101 

SS1 Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 minutes or 
longer 102 

SS5 Inability to shutdown the reactor causing a challenge to core cooling or RCS heat removal 103 
SS8 Loss of all Vital DC power for 15 minutes or longer 104 
SA1 Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 minutes or longer 105 

SA2 UNPLANNED loss of Control Room indications for 15 minutes or longer with a significant 
transient in progress 

106 

SA5 Automatic or manual trip fails to shutdown the reactor, and subsequent manual actions taken 
in the MCR are not successful in shutting down the reactor 

108 

SA9 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode 110 
SU1 Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 minutes or longer 112 
SU2 UNPLANNED loss of Control Room indications for 15 minutes or longer 113 
SU3 Reactor coolant activity greater than Technical Specification allowable limits 115 
SU4 RCS leakage for 15 minutes or longer 116 
SU5 Automatic or manual trip fails to shutdown the reactor 118 
SU6 Loss of all onsite or offsite communications capabilities 120 
SU7 Failure to isolate containment or loss of containment pressure control 122 
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RG1 
ECL:  General Emergency 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the General Emergency promptly upon determining that the 

applicable time has been exceeded, or will likely be exceeded.   
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes.   
 If the effluent flow past an effluent monitor is known to have stopped due to actions to 

isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

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

 
(1) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
Shield Building, 1,2-RM-90-400  1.34E+09 µCi/s 
Steam Generator Discharge (Main Steam Line 
Monitors) 1,2-RM-90-421 thru -424 4.68E+02 µCi/cc 

Condenser Vacuum Exhaust, 1,2-RM-90-255/256 1.12E+06 mR/h 

(2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem 
TEDE or 5,000 mrem thyroid CDE at or beyond the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 1,000 mR/hr expected to continue for 60 
minutes or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for 
one hour of inhalation. 

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

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

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

References 
SQN Calculation SQS520247 
SQN ODCM 
NEI 99-01 R6 AG1 
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RG2 
 

ECL:  General Emergency 

Initiating Condition:  Spent fuel pool level cannot be restored to at least 701.9′ for 60 minutes 
or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 60 
minutes has been exceeded, or will likely be exceeded. 

(1) Spent fuel pool level cannot be restored to at least 701.9′ for 60 minutes or longer. 

Basis: 

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.  

References 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
SQN Design Change Notice D23195 
NEI 99-01 R6 AG2 
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RS1 
ECL:  Site Area Emergency 

Initiating Condition:  Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 

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

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

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

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

 
(1) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
Shield Building, 1,2-RM-90-400  1.34E+08 µCi/s 
Steam Generator Discharge (Main Steam Line 
Monitors) 1,2-RM-90-421 thru -424 4.68E+01 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-255/256 1.12E+05 mR/h 

(2) Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE 
or 500 mrem thyroid CDE at or beyond the site boundary. 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 100 mR/hr expected to continue for 60 
minutes or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one 
hour of inhalation. 
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Basis: 

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

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

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

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

Escalation of the emergency classification level would be via IC RG1. 

References 
SQN Calculation SQS520247 
SQN ODCM 
NEI 99-01 R6 AS1 
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RS2 
ECL:  Site Area Emergency 

Initiating Condition:  Spent fuel pool level at 701.9′. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Lowering of spent fuel pool level to 701.9′. 

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 RG1 or RG2. 

References 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
SQN Design Change Notice D23195 
NEI 99-01 R6 AS2 
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RA1 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Notes: 

 The SED should declare the Alert promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded.   

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

 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) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
Shield Building, 1,2-RM-90-400  1.34E+07 µCi/s 
Steam Generator Discharge (Main Steam Line 
Monitors)1,2-RM-90-421 thru -424 4.68E+00 µCi/cc 

Condenser Vacuum Exhaust 1,2-RM-90-255/256 1.12E+04 mR/h 

(2) Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE 
or 50 mrem thyroid CDE at or beyond the site boundary. 

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

(4) Field survey results indicate EITHER of the following at or beyond the site boundary: 
 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 

or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one 

hour of inhalation. 
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Basis: 

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs).  It 
includes both monitored and un-monitored releases.  Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (for example, a significant 
uncontrolled release). 
 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 
The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

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

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

References 
SQN Calculation SQS520247 
SQN ODCM 
NEI 99-01 R6 AA1 
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RA2 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated 
by alarm or elevated reading on ANY of the following radiation monitors: 
0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130/131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

(3) Lowering of spent fuel pool level to 710.9′.  

Basis: 

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

This 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.  

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

EAL #1 

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 
(for example, 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 (for 
example, a boil-off curve).  Classification of an event using this EAL should be based on the 
totality of available indications, reports and observations.   

While an area radiation monitor could detect an increase in a dose rate due to a lowering of water 
level in some portion of the REFUELING PATHWAY, the reading may not be a reliable 
indication of whether or not the fuel is actually uncovered.  To the degree possible, readings 
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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 

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 (for example, a fuel handling accident). 

EAL #3 

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

Escalation of the emergency classification level would be via ICs RS1 or RS2. 

References 
0-AR-M12-A 
NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
SQN Design Change Notice D23195 
NEI 99-01 R6 AA2 
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RA3 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

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 greater than 15 mR/hr in ANY of the following areas requiring continuous 
occupancy: 
 Control Room (RM-90-135) 
 Central Alarm Station (by survey) 

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any 
Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. BLDG./ 

Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD Bd 
Room A 

3, 4, 5 

6.9 Kv and 480V SD Bd 
Room B 

3, 4, 5 

Elev 690 

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

 2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

 2B RHR Pump Room 3, 4, 5 
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Basis: 

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or 
impede personnel from performing actions necessary to maintain normal plant operation, or to 
perform a normal plant cooldown and shutdown.  As such, it represents an actual or potential 
substantial degradation of the level of safety of the plant.  The SED should consider the cause of 
the increased radiation levels and determine if another IC may be applicable. 

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

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

 The plant is in an operating mode different than the mode specified for the affected 
room/area (that is, entry is not required during the operating mode in effect at the time of the 
elevated radiation levels).  For example, the plant is in Mode 1 when the radiation increase 
occurs, and the procedures used for normal operation, cooldown and shutdown do not require 
entry into the affected room until Mode 4.   

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

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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. 

References 
NEI 99-01 R6 AA3
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RU1 
ECL:  Unusual Event 

Initiating Condition:  Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the Unusual Event promptly upon determining that 60 minutes has 

been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 60 minutes. 
 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 effluent radiation monitor greater than 2 times the ODCM limits for 60 
minutes or longer: 
 
Shield Building, 1,2-RM-90-400 4.90E+05 µCi/sec 
Aux Building Vent, 0-RM-90-101B 1.03E+05 cpm 
Service Building Vent, 0-RM-90-132B 2.62E+06 cpm 
Condenser Vacuum Exhaust, 1,2-RM-90-
255,256 

4.10E+02 mr/hr 

Radwaste Monitor 0-RM-90-122 1.74E+06 cpm 
SGBD 1,2-RM-90-120, 121 1.27E+06 cpm 
CNDS Demin 0-RM-90-225 1.65E+06 cpm 
Turbine Building Sump 0-RM-90-212 2.92 E+03 cpm 

 

(2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint 
established by a current Liquid/Gaseous Release Permit for 60 minutes or longer. 

(3) Sample analysis for liquid release indicates a concentration or release rate greater than 20 
times the Effluent Concentration Limit for 60 minutes or longer. 

Basis: 

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time 
(for example, an uncontrolled release).  It includes any gaseous or liquid radiological release, 
monitored or un-monitored, including those for which a radioactivity discharge permit is 
normally prepared. 
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There are administrative controls established to prevent unintentional releases, and to control and 
monitor intentional releases.  The occurrence of an extended, uncontrolled radioactive release to 
the environment is indicative of degradation in these features and/or controls. 

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

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

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

EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

EAL #2 - 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 
(for example, radwaste, waste gas). 

EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by 
sample analyses or environmental surveys, particularly on unmonitored pathways (for example, 
spills of radioactive liquids into storm drains, heat exchanger leakage in river water systems, 
etc.). 

Escalation of the emergency classification level would be via IC RA1. 

References 
SQN Calculation SQS520247 
SQN ODCM 
NEI 99-01 R6 AU1 
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RU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of water level above irradiated fuel. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by 
Spent Fuel Pit Level High-Low annunciator or visual observation 

  AND 

 b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 
radiation monitors: 
0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130/131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

Basis: 

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

A water level decrease will be primarily determined by indications from available level 
instrumentation.  Other sources of level indications may include reports from plant personnel (for 
example, from a refueling crew) or video camera observations (if available).  A significant drop 
in the water level may also cause an increase in the radiation levels of adjacent areas that can be 
detected by monitors in those locations.   

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

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

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

References 
0-AR-M12-A 
NEI 99-01 R6 AU2 
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CG1 
ECL:  General Emergency 

Initiating Condition:  Loss of RCS inventory affecting fuel clad integrity with containment 
challenged. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) a. RCS level less than 694’ for 30 minutes or longer. 
AND 

 b. ANY indication from Containment Challenge Table C1. 

(2) a. RCS level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication  
 UNPLANNED rise in Containment Sump or Containment Pit Sump levels of 

sufficient magnitude to indicate core uncovery  
AND 

c. ANY indication from Containment Challenge Table C1. 

Containment Challenge Table C1 
 CONTAINMENT CLOSURE not established* 
 H2 concentration greater than 4% by volume on H2AN-43-200 or 210  
 UNPLANNED rise in containment pressure 
* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time 
limit, then declaration of a General Emergency is not required. 

Basis: 

This IC addresses the inability to restore and maintain reactor vessel level above the top of active 
fuel with containment challenged.  694’ is the bottom of the Mansell Level Monitor, 
approximately 38 inches above the top of the core.  This condition represents actual or 
IMMINENT substantial core degradation or melting with potential for loss of containment 
integrity.  Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for 
more than the immediate site area. 
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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 (that is, at the lower deflagration 
limit).  A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity.  It therefore represents a challenge to 
Containment integrity. 

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core 
uncovery could result in an explosive gas mixture in containment.  If all installed hydrogen gas 
monitors are out-of-service during an event leading to fuel cladding damage, it may not be 
possible to obtain a containment hydrogen gas concentration reading as ambient conditions 
within the containment will preclude personnel access.  During periods when installed 
containment hydrogen gas monitors are out-of-service, operators may use the other listed 
indications to assess whether or not containment is challenged. 

In EAL 2.b, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, to 
account for various accident progression and instrumentation uncertainties).  It also allows 
sufficient time for performance of actions to terminate leakage, recover inventory 
control/makeup equipment and/or restore level monitoring. 

The inability to monitor RCS level may be caused by instrumentation and/or power failures, or 
water level dropping below the range of available instrumentation.  If water level cannot be 
monitored, operators may determine that an inventory loss is occurring by observing changes in 
sump and/or tank levels.  Sump and/or tank level changes must be evaluated against other 
potential sources of water flow to ensure they are indicative of leakage from the RCS.  1, 2-RM-
90-59 or 60 reading is 95% of full scale. 

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. 

References 
1, 2-AR-M6-D 
0-AR-M12-A 
0-AR-M12-D 
NEI 99-01 R6 CG1 
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CS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of RCS inventory affecting core decay heat removal capability. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2 or 3) 

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

(1) a. CONTAINMENT CLOSURE not established. 
 AND 

 b. RCS level less than 695’. 

(2) a. CONTAINMENT CLOSURE established. 
 AND 
b. RCS level less than 694’. 

(3) a. RCS level cannot be monitored for 30 minutes or longer. 
 AND 
b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in Containment Sump or Containment Pit Sump levels of 

sufficient magnitude to indicate core uncovery 
Basis: 

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

Following an extended loss of core decay heat removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further reduction in reactor vessel level.  If RCS/reactor 
vessel level cannot be restored, fuel damage is probable.  695’ is the centerline of the RCS 
Loops.  694’ is the bottom of the RCS Hot leg loop. 

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.b and 2.b 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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In EAL 3.a, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, to 
account for various accident progression and instrumentation uncertainties).  It also allows 
sufficient time for performance of actions to terminate leakage, recover inventory 
control/makeup equipment and/or restore level monitoring. 

The inability to monitor RCS level may be caused by instrumentation and/or power failures, or 
water level dropping below the range of available instrumentation.  If water level cannot be 
monitored, operators may determine that an inventory loss is occurring by observing changes in 
sump and/or tank levels.  Sump and/or tank level changes must be evaluated against other 
potential sources of water flow to ensure they are indicative of leakage from the RCS.  1, 2-RM-
90-59 or 60 reading is 95% of full scale. 

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 CG1 or RG1. 

References 
0-GO-13, Reactor Coolant System Drain and Fill Operations 
1, 2-AR-M6-D 
0-AR-M12-A 
0-AR-M12-D 
NEI 99-01 R6 CS1 
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CA1 
ECL:  Alert 

Initiating Condition:  Loss of RCS inventory. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) Loss of RCS inventory as indicated by level less than 696’ 2.5”. 

(2) a. RCS level cannot be monitored for 15 minutes or longer  
  AND 

b. UNPLANNED rise in Containment Sump or Containment Pit Sump levels due to 
a loss of RCS inventory. 

Basis: 

This IC addresses conditions that are precursors to a loss of the ability to adequately cool 
irradiated fuel (that is, a precursor to a challenge to the fuel clad barrier).  This condition 
represents a potential substantial reduction in the level of plant safety. 

For EAL #1, a lowering of water level below 696’ 2.5” indicates that operator actions have not 
been successful in restoring and maintaining RCS water level.  The heat-up rate of the coolant 
will increase as the available water inventory is reduced.  A continuing decrease in water level 
will lead to core uncovery. 

Although related, EAL #1 is concerned with the loss of RCS inventory and not the potential 
concurrent effects on systems needed for decay heat removal (for example, loss of a Residual 
Heat Removal suction point).  An increase in RCS temperature caused by a loss of decay heat 
removal capability is evaluated under IC CA3. 

For EAL #2, the inability to monitor RCS level may be caused by instrumentation and/or power 
failures, or water level dropping below the range of available instrumentation.  If water level 
cannot be monitored, operators may determine that an inventory loss is occurring by observing 
changes in sump and/or tank levels.  Sump and/or tank level changes must be evaluated against 
other potential sources of water flow to ensure they are indicative of leakage from the RCS. 

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 

If the RCS inventory level continues to lower, then escalation to Site Area Emergency would be 
via IC CS1. 
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References 
0-GO-13,Reactor Coolant System Drain and Fill Operations 
NEI 99-01 R6 CA1 
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CA2 
ECL:  Alert 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards 
for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

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

(1) Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 6.9KV Shutdown Boards 
OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.   

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site 
Area Emergency because of the increased time available to restore an emergency bus to service.  
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems.  Thus, when in these modes, this condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 CA2 
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CA3 
ECL:  Alert 

Initiating Condition:  Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) UNPLANNED rise in RCS temperature to greater than 200 °F for greater than the 
duration specified in Table C2. 

Table C2-RCS Reheat Duration Thresholds 
RCS Status Containment Closure Status Heat-up Duration 

Not intact or in RCS 
Reduced Inventory 

Not Established 0 minutes 
Established 20 minutes* 

Intact (capable of being 
pressurized) N/A 60 minutes* 

* If RHR is in operation within this time frame and RCS temperature is being reduced, 
the EAL is not applicable. 

(2) UNPLANNED RCS pressure rise greater than 10 psig.  (This Threshold does not apply 
during water-solid plant conditions.)  

Basis: 

This IC addresses conditions involving a loss of decay heat removal capability or an addition of 
heat to the RCS in excess of that which can currently be removed.  Either condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

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

The RCS Reheat Duration Thresholds table addresses an increase in RCS temperature when 
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is 
reduced.  The 20-minute criterion was included to allow time for operator action to address the 
temperature increase. 

The RCS Reheat Duration Thresholds table also addresses an increase in RCS temperature with 
the RCS intact.  The status of CONTAINMENT CLOSURE is not crucial in this condition since 
the intact RCS is providing a high pressure barrier to a fission product release.  The 60-minute 
time frame should allow sufficient time to address the temperature increase without a substantial 
degradation in plant safety. 



SQN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
SQN EAL Program Manual 
PAGE 45 
Revision 0 

 

 

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at 
reduced inventory, and CONTAINMENT CLOSURE is not established, no heat-up duration is 
allowed (that is, 0 minutes).  This is because 1) the evaporated reactor coolant may be released 
directly into the Containment atmosphere and subsequently to the environment, and 2) there is 
reduced reactor coolant inventory above the top of irradiated fuel. 

EAL #2 provides a pressure-based indication of RCS heat-up. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
SQN Unit 1, and 2 Technical Specification Table 1.1-1 
NEI 99-01 R6 CA3 
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CA6 
ECL:  Alert 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:   

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 670’ as reported by River Operations 
 River reservoir level at Stage II flood warning  as reported by River 

Operations  
 Other events with similar hazard characteristics as determined by the Shift 

Manager 

 AND 
b. EITHER of the following: 

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

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

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant.  

EAL 1.b.1st bullet addresses damage to a SAFETY SYSTEM train that is in service/operation 
since indications for it will be readily available.  The indications of degraded performance should 
be significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train.    

EAL 1.b.2nd bullet addresses damage to a SAFETY SYSTEM component that is not in 
service/operation or readily apparent through indications alone, or to a structure containing 
SAFETY SYSTEM components.  Operators will make this determination based on the totality of 
available event and damage report information.  This is intended to be a brief assessment not 
requiring lengthy analysis or quantification of the damage. 
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No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which 
the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused 
by an equipment failure damages other safety system equipment (that is, equipment that was not 
the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the 
failure of a piece of safety system equipment causes damage to the other train of the affected 
safety system or another safety system, then an emergency declaration is required in accordance 
with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent. 
 
Escalation of the emergency classification level would be via IC CS1 or RS1. 
 
References 
AOP-N.03, Flooding 
NEI 99-01 R6 CA6 
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CU1 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of RCS inventory for 15 minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) UNPLANNED loss of reactor coolant results in RCS level less than a required lower 
limit for 15 minutes or longer.   

(2) a. RCS level cannot be monitored. 

  AND 
b. UNPLANNED rise in Containment Sump or Containment Pit Sump levels. 

Basis: 

This IC addresses the inability to restore and maintain water level to a required minimum level 
(or the lower limit of a level band), or a loss of the ability to monitor RCS level concurrent with 
indications of coolant leakage.  Either of these conditions is considered to be a potential 
degradation of the level of safety of the plant. 

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

EAL #1 recognizes that the minimum required RCS level can change several times during the 
course of a refueling outage as different plant configurations and system lineups are 
implemented.  This EAL is met if the minimum level, specified for the current plant conditions, 
cannot be maintained for 15 minutes or longer.  The minimum level is typically specified in the 
applicable operating procedure but may be specified in another controlling document. 

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

EAL #2 addresses a condition where all means to determine RCS  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 RCS. 
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Continued loss of RCS inventory may result in escalation to the Alert emergency classification 
level via either IC CA1 or CA3. 

References 
NEI 99-01 R6 CU1 
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CU2 
ECL:  Unusual Event 

Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

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

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 
6.9KV Shutdown Boards is reduced to a single power source for 15 minutes or 
longer.  

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

SAFETY SYSTEMS. 

Basis: 

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

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service.  
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems.  Thus, when in these modes, this condition is considered 
to be a potential degradation of the level of safety of the plant. 

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 
(for example, an onsite diesel generator).   

• A loss of all offsite power and loss of all emergency power sources (for example, onsite 
diesel generators) with a single train of emergency buses being back-fed from the unit main 
generator. 

• A loss of emergency power sources (for example, onsite diesel generators) with a single train 
of 6.9KV Shutdown Boards being back-fed from an offsite power source. 
 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 
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The subsequent loss of the remaining single power source would escalate the event to an Alert in 
accordance with IC CA2. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 CU2 
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CU3 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED rise in RCS temperature. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

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

(1) UNPLANNED rise in RCS temperature to greater than 200°F.  

(2) Loss of ALL RCS temperature and RCS level indication for 15 minutes or longer. 

Basis: 
This IC addresses an UNPLANNED increase in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS temperature 
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 SED should 
also refer to IC CA3. 

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

EAL #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 increase 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 CA1 based on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 
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References 
SQN Unit 1, and 2 Technical Specification Table 1.1-1 
NEI 99-01 R6 CU3 
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CU4 
ECL:  Unusual Event 

Initiating Condition:  Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:   

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

(1) Indicated voltage is less than 105VDC on Technical Specification required 125VDC Vital 
Battery Boards: 
• I and III for 15 minutes or longer. 

OR 
• II and IV for 15 minutes or longer.  

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.  
In these modes, the core decay heat load has been significantly reduced, and coolant system 
temperatures and pressures are lower; these conditions increase the time available to restore a 
vital DC bus to service.  Thus, this condition is considered to be a potential degradation of the 
level of safety of the plant. 

As used in this EAL, “required” means the Vital DC buses necessary to support operation of the 
in-service, or operable, train or trains of SAFETY SYSTEM equipment.  For example, if Train A 
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service 
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an 
Unusual Event.  A loss of Vital DC power to Train A would not warrant an emergency 
classification. 

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

Depending upon the event, escalation of the emergency classification level would be via IC CA1 
or CA3, or an IC in Recognition Category R. 

References 
1,2-AR-M1-C 
NEI 99-01 R6 CU4 
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CU5 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:  (1 or 2 or 3) 

1. Loss of ALL Table C3 Onsite communications capability affecting the ability to perform 
routine operations. 
 

2. Loss of ALL Table C3 Offsite communication capability affecting the ability to perform 
offsite notifications. 
 

3. Loss of ALL Table C3 NRC communication capability affecting the ability to perform NRC 
notifications. 

 

Table C3 Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All telephone Lines (Private and Commercial) X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (for example, use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being sent 
to offsite locations, etc.). 

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 
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EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Tennessee EMA, Hamilton County, and 
Bradley County. 

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

References 
SQN FSAR Section 9.5 
NEI 99-01 R6 CU5 
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EU1 
ECL:  Unusual Event 

Initiating Condition:  Damage to a loaded canister CONFINEMENT BOUNDARY. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact 
radiation reading at the location specified in Table I1-ISFSI Dose Limits. 

Table I1- ISFSI Dose Limits 
  Cask Type 
  High Storm 100 Hi Storm FW 

Location COC 1014 
Amendment 1 

COC 1014 
Amendment 2 

COC 1014 
Amendment 5 

COC 1032 
Amendment 0 

Top of the 
OVERPACK 

20 mrem/hr (γ + 0n1) 40 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 60 mrem/hr (γ + 0n1) 

Side of the 
OVERPACK 

100 mrem/hr (γ + 0n1) 220 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 600 mrem/hr (γ + 0n1) 

Inlet & Outlet Vent 
Ducts 

90 mrem/hr (γ + 0n1)       

 

Basis: 

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel.  It applies to irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage cask is sealed.  The issues of concern are the 
creation of a potential or actual release path to the environment, degradation of one or more fuel 
assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from storage.   

The existence of “damage” is determined by radiological survey.  The technical specification 
multiple of “2 times,” which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the magnitude 
of the associated dose or dose rate.  It is recognized that in the case of extreme damage to a 
loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be determined based 
on measurement of a dose rate at some distance from the cask. 

Security-related events for ISFSIs are covered under ICs HU1 and HA1. 

The SQN ISFSI utilizes two designs for dry spent fuel storage: 
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• HI-Storm 100 Cask System 

• HI-Storm FW Cask System 

The HI-STORM 100 Cask System (the cask) consists of the following components: (1) 
interchangeable multi-purpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM 100 or 100S), |which contains the MPC during storage; and (3) a transfer cask (HI-
TRAC), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made 
entirely of stainless steel except for the neutron absorbers and optional aluminum heat 
conduction elements. The canister shell, baseplate, lid, vent and drain port cover plates, and 
closure ring are the main confinement boundary components. 
 
The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC 
VW), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment 
are made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister shell, 
baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement 
boundary components. All confinement boundary components are made entirely of stainless 
steel. 
 
References 
Certificate of Compliance 1014, Amendments 1, 2, and 5 
Certificate of Compliance 1032, Amendment 0 
NEI 99-01, R6 E-HU1 
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9. FISSION PRODUCT BARRIER ICs/EALs 
 

GENERAL EMERGENCY 

FG1 

Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

SITE AREA EMERGENCY 

FS1 

Loss or Potential Loss of any two barriers. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

ALERT 

FA1 

Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

 

 

3/3

2/3

1/2

Loss of at least 2 
Barriers?

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

FG1 - Loss of ANY Two Barriers AND Loss or 
Potential Loss of Third Barrier--   YES --

FS1 - Loss or Potential Loss of ANY Two Barriers

--  NO -- 

FA1 - ANY Loss or ANY Potential Loss of EITHER 
Fuel Clad OR RCS
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Fission Product Barrier Table 
Thresholds for LOSS or POTENTIAL LOSS of Barriers 

FG1 GENERAL EMERGENCY 
Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either 
the Fuel Clad or RCS barrier. 

 
Fuel Clad Barrier RCS Barrier Containment Barrier 

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 
1. RCS or SG Tube Leakage  1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage  
Not Applicable 
 

A. Core Cooling CSF 
- ORANGE entry 
conditions met 

 

A. An automatic or 
manual SI actuation 
is required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube 
RUPTURE. 

A. Operation of a 
standby charging 
pump is required 
by EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube 
leakage. 

 OR 
B. PTS CSF - RED 

entry conditions 
met 

A. A leaking or 
RUPTURED SG is 
FAULTED outside 
of containment. 

Not Applicable 

2. Inadequate Heat Removal 2. Inadequate Heat Removal 2. Inadequate Heat Removal 
A. Core Cooling CSF 

- RED entry 
conditions met  

A. Core Cooling CSF 
- ORANGE entry 
conditions met 

 OR 
B. Heat Sink CSF - 

RED entry 
conditions met 

Not Applicable 
 

A. Heat Sink CSF - 
RED entry 
conditions met 

 

Not Applicable 
 
 
 
 

A. Core Cooling CSF - 
RED entry conditions 
met for 15 minutes or 
longer 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 
A. Containment 

radiation monitor 
reading greater 
than : 

 2.5E+02 R/hr on 
RM-90-271A 

 AND  
 2.5E+02 R/hr on 

RM-90-272A 
  
 OR 
 
 1.5E+02 R/hr on 

RM-90-273A 
 AND 

2.1E+02 R/hr on 
RM-90-274A 

  
OR 
 
B. Coolant activity 

greater than 300 
µCi/gm dose 
equivalent Iodine -
131. 

Not Applicable A. Containment 
radiation monitor 
reading greater 
than : 

 9.70E+01 R/hr on 
RM-90-271A 

 AND  
 9.70E+01 R/hr on 

RM-90-272A 
  
 OR 
 
 5.01E+01 R/hr on 

RM-90-273A 
 AND 

7.26E+01 R/hr on 
RM-90-274A 

Not Applicable Not Applicable 
 
 
 
 
 
 
Note: Containment Radiation 
Monitors are temperature sensitive 
and can be affected by 
temperature-induced currents.  
These monitors should be used for 
trending only for 2 minutes after a 
Steam Line Break or LOCA.  Once 
2 minutes has expired these 
monitors can be used for EAL 
determination. 

A. Containment 
radiation monitor 
reading greater 
than  

 5.8E+03 R/hr on 
RM-90-271A 

 AND  
5.8E+03 R/hr on 
RM-90-272A 

  
 OR 
 
 3.4E+03 R/hr on  

RM-90-273A  
AND  
4.9E+03 R/hr on 
RM-90-274A 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

4. Containment Integrity or Bypass 4. Containment Integrity or Bypass 4. Containment Integrity or Bypass 
Not Applicable Not Applicable  Not Applicable  Not Applicable  A. Containment 

isolation is required 
 AND  

EITHER of the 
following: 
1. Containment 

integrity has 
been lost based 
on SED 
judgment.  

 OR 
2. UNISOLABLE 

pathway from 
the containment 
to the 
environment 
exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry conditions 
met 
OR 

B. Cont H2 greater than 
4% by volume on  
H2AN-43-200 or 210 
OR 

C. 1. Containment 
pressure greater 
than 2.81 PSIG 
(Phase B) 

 AND 
2. Less than one 

full train of 
Containment 
Spray is 
operating per 
design for 15 
minutes or 
longer. 

5. Other Indications 5. Other Indications 5. Other Indications 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

6. SED Judgment 6. SED Judgment 6. SED Judgment 
A. ANY condition 

in the opinion of 
the SED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that 
indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the RCS 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that 
indicates Potential 
Loss of the RCS 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the 
Containment 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the Containment 
Barrier. 
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Basis Information For 
Fission Product Barrier Table 

 
FUEL CLAD BARRIER THRESHOLDS: 

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets. 

1. RCS or SG Tube Leakage 

 There is no Loss threshold associated with RCS or SG Tube Leakage. 

Potential Loss 1.A 

This reading indicates a reduction in reactor vessel water level sufficient to allow the onset of 
heat-induced cladding damage. 

2. Inadequate Heat Removal 

Loss 2.A 

This reading indicates temperatures within the core are sufficient to cause significant 
superheating of reactor coolant. 

Potential Loss 2.A 

This reading indicates temperatures within the core are sufficient to allow the onset of heat-
induced cladding damage. 

Potential Loss 2.B 

This condition indicates an extreme challenge to the ability to remove RCS heat using the steam 
generators (that is, loss of an effective secondary-side heat sink).  This condition represents a 
potential loss of the Fuel Clad Barrier.  In accordance with EOPs, there may be unusual accident 
conditions during which operators intentionally reduce the heat removal capability of the steam 
generators; during these conditions, classification using threshold is not warranted. 

Meeting this threshold results in a Site Area Emergency because this threshold is identical to 
RCS Barrier Potential Loss threshold 2.A; both will be met.  This condition warrants a Site Area 
Emergency declaration because inadequate RCS heat removal may result in fuel heat-up 
sufficient to damage the cladding and increase RCS pressure to the point where mass will be lost 
from the system. 

3. RCS Activity / Containment Radiation 

Loss 3.A 

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that reactor coolant activity equals 300 µCi/gm dose equivalent 
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I-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 Loss 
threshold 3.A 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. 

Loss 3.B 

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

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation. 

4. Containment Integrity or Bypass 

 Not Applicable (included for numbering consistency)   

5. Other Indications 

 Not Applicable (included for numbering consistency) 

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Fuel Clad Barrier is lost. 

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Fuel Clad Barrier is potentially lost.  The SED should also consider whether or not to declare 
the barrier potentially lost in the event that barrier status cannot be monitored. 
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RCS BARRIER THRESHOLDS: 

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

1. RCS or SG Tube Leakage 

Loss 1.A 

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an automatic 
or manual actuation of Safety Injection.  This condition clearly represents a loss of the RCS 
Barrier. 

This threshold is applicable to unidentified and pressure boundary leakage, as well as identified 
leakage.  It is also applicable to UNISOLABLE RCS leakage through an interfacing system.  
The mass loss may be into any location – inside containment, to the secondary-side (that is, 
steam generator tube leakage) or outside of containment. 

A steam generator with primary-to-secondary leakage of sufficient magnitude to require a safety 
injection is considered to be RUPTURED.  If a RUPTURED steam generator is also FAULTED 
outside of containment, the declaration escalates to a Site Area Emergency since the 
Containment Barrier Loss threshold 1.A will also be met. 

Potential Loss 1.A   

This threshold is based on an UNISOLABLE RCS leak that results in the inability to maintain 
pressurizer level within specified limits by operation of a normally used charging pump, but an 
ECCS (SI) actuation has not occurred.  The threshold is met when an operating procedure, or 
operating crew supervision, directs that a standby charging pump be placed in service to restore 
and maintain pressurizer level. 

This threshold is applicable to unidentified and pressure boundary leakage, as well as identified 
leakage.  It is also applicable to UNISOLABLE RCS leakage through an interfacing system.  
The mass loss may be into any location – inside containment, to the secondary-side (that is, 
steam generator tube leakage) or outside of containment. 

This condition indicates an extreme challenge to the integrity of the RCS pressure boundary due 
to pressurized thermal shock – a transient that causes rapid RCS cooldown while the RCS is in 
Mode 3 or higher (that is, hot and pressurized). 

2. Inadequate Heat Removal 

There is no Loss threshold associated with Inadequate Heat Removal. 

Potential Loss 2.A 

This condition indicates an extreme challenge to the ability to remove RCS heat using the steam 
generators (that is, loss of an effective secondary-side heat sink).  This condition represents a 
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potential loss of the RCS Barrier.  In accordance with EOPs, there may be unusual accident 
conditions during which operators intentionally reduce the heat removal capability of the steam 
generators; during these conditions, classification using threshold is not warranted. 

Meeting this threshold results in a Site Area Emergency because this threshold is identical to 
Fuel Clad Barrier Potential Loss threshold 2.B; both will be met.  This condition warrants a Site 
Area Emergency declaration because inadequate RCS heat removal may result in fuel heat-up 
sufficient to damage the cladding and increase RCS pressure to the point where mass will be lost 
from the system. 

3. RCS Activity / Containment Radiation 

Loss 3.A 

The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is monitored 
by the containment high range monitors, RM-90-271 thru  274. RM-90-271 thru  274 are located 
inside containment. The detector range is approximately 1 to 1xE8 R/hr (logarithmic scale). 
Radiation Monitors RM-90-271 thru 274 provide a diverse means of measuring the containment 
for high level gamma radiation. 
 
The value specified represents, based on core damage assessment procedure CECC-EPIP-19, 
Attachment 2, Figures 1 thru 3, the expected containment high range radiation monitor (RM-90-
271 thru 274) response based on a LOCA, at T=0 after shutdown with no fuel failure and RCS 
Activity at 10% of the TS Limit. 
 
The value is derived as follows: 
CECC-EPIP-19, Attachment 2, Figures 1-3 Containment Radiation Level vs. Time for RCS 
Release at T=0 multiplied by a factor of 10. 
The radiation monitor reading corresponds to an instantaneous release of all reactor coolant 
mass into the containment, assuming that reactor coolant activity equals Technical Specification 
allowable limits. This value is lower than that specified for Fuel Clad Barrier Loss threshold C.1 
since it indicates a loss of the RCS Barrier only. 
 
There is no Potential Loss threshold associated with RCS Activity / Containment Radiation. 

4. Containment Integrity or Bypass 

 Not Applicable (included for numbering consistency) 

5. Other Indications  

 Not Applicable (included for numbering consistency) 

6. SED Judgment 

Loss 6.A 
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This threshold addresses any other factors that may be used by the SED in determining whether 
the RCS Barrier is lost.  

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the RCS Barrier is potentially lost.  The SED should also consider whether or not to declare the 
barrier potentially lost in the event that barrier status cannot be monitored. 
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CONTAINMENT BARRIER THRESHOLDS: 

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

1. RCS or SG Tube Leakage 

Loss 1.A 

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also FAULTED 
outside of containment.  The condition of the SG, whether leaking or RUPTURED, is 
determined in accordance with the thresholds for RCS Barrier Potential Loss 1.A and Loss 1.A, 
respectively.  This condition represents a bypass of the containment barrier.    

FAULTED is a defined term within the NEI 99-01 methodology; this determination is not 
necessarily dependent upon entry into, or diagnostic steps within, an EOP.  For example, if the 
pressure in a steam generator is decreasing uncontrollably [part of the FAULTED definition] and 
the faulted steam generator isolation procedure is not entered because EOP user rules are 
dictating implementation of another procedure to address a higher priority condition, the steam 
generator is still considered FAULTED for emergency classification purposes. 

The FAULTED criterion establishes an appropriate lower bound on the size of a steam release 
that may require an emergency classification.  Steam releases of this size are readily observable 
with normal Control Room indications.  The lower bound for this aspect of the containment 
barrier is analogous to the lower bound criteria specified in IC SU3 for the fuel clad barrier (that 
is, RCS activity values) and IC SU4 for the RCS barrier (that is, RCS leak rate values). 

This threshold also applies to prolonged steam releases necessitated by operational 
considerations such as the forced steaming of a leaking or RUPTURED steam generator directly 
to atmosphere to cooldown the plant, or to drive an auxiliary feed water pump.  These types of 
conditions will result in a significant and sustained release of radioactive steam to the 
environment (and are thus similar to a FAULTED condition).  The inability to isolate the steam 
flow without an adverse effect on plant cooldown meets the intent of a loss of containment. 

Steam releases associated with the expected operation of a SG power operated relief valve or 
safety relief valve do not meet the intent of this threshold.  Such releases may occur 
intermittently for a short period of time following a reactor trip as operators process through 
emergency operating procedures to bring the plant to a stable condition and prepare to initiate a 
plant cooldown.  Steam releases associated with the unexpected operation of a valve (for 
example, a stuck-open safety valve) do meet this threshold. 

Following an SG tube leak or rupture, there may be minor radiological releases through a 
secondary-side system component (for example, air ejectors, gland seal exhausters, valve 
packing, etc.).  These types of releases do not constitute a loss or potential loss of containment 
but should be evaluated using the Recognition Category R ICs. 
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The emergency classification levels resulting from primary-to-secondary leakage, with or 
without a steam release from the FAULTED SG, are summarized below. 

 Affected SG is FAULTED  
Outside of Containment? 

P-to-S Leak Rate Yes No 
Less than or equal to 25 gpm  No classification No classification 
Greater than 25 gpm  Unusual Event per SU4 Unusual Event per SU4 
Requires operation of a 
standby charging pump (RCS 
Barrier Potential Loss) 

Site Area Emergency 
per FS1 Alert per FA1 

Requires an automatic or 
manual ECCS (SI) actuation 
(RCS Barrier Loss) 

Site Area Emergency 
per FS1 Alert per FA1 

 
 There is no Potential Loss threshold associated with RCS or SG Tube Leakage. 

2. Inadequate Heat Removal 

 There is no Loss threshold associated with Inadequate Heat Removal. 

Potential Loss 2.A 

This condition represents an IMMINENT core melt sequence which, if not corrected, could lead 
to vessel failure and an increased potential for containment failure.  For this condition to occur 
there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier.  If 
implementation of a procedure(s) to restore adequate core cooling is not effective (successful) 
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a 
subsequent challenge of the Containment Barrier.   

The restoration procedure is considered “effective” if core exit thermocouple readings are 
decreasing and/or if reactor vessel level is increasing.  Whether or not the procedure(s) will be 
effective should be apparent within 15 minutes.  The SED should escalate the emergency 
classification level as soon as it is determined that the procedure(s) will not be effective. 

Severe accident analyses (for example, NUREG-1150) have concluded that function restoration 
procedures can arrest core degradation in a significant fraction of core damage scenarios, and 
that the likelihood of containment failure is very small in these events.  Given this, it is 
appropriate to provide 15 minutes beyond the required entry point to determine if procedural 
actions can reverse the core melt sequence. 

3. RCS Activity / Containment Radiation 

 There is no Loss threshold associated with RCS Activity / Containment Radiation. 
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Potential Loss 3.A 

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that 20% of the fuel cladding has failed.  This level of fuel clad 
failure is well above that used to determine the analogous Fuel Clad Barrier Loss and RCS 
Barrier Loss thresholds.   

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant 
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for 
there to be a major release of radioactivity requiring offsite protective actions.  For this condition 
to exist, there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier.  It is 
therefore prudent to treat this condition as a potential loss of containment which would then 
escalate the emergency classification level to a General Emergency. 

Containment Radiation Monitors are temperature sensitive and can be affected by temperature-
induced currents.  These monitors should be used for trending only for 2 minutes after a Steam 
Line Break or LOCA.  Once 2 minutes has expired these monitors can be used for EAL 
determination. 

4. Containment Integrity or Bypass 

Loss 4.A 

These thresholds address a situation where containment isolation is required and one of two 
conditions exists as discussed below.  Users are reminded that there may be accident and release 
conditions that simultaneously meet both thresholds 4.A.1 and 4.A.2. 

4.A.1 – Containment integrity has been lost, that is, the actual containment atmospheric leak rate 
likely exceeds that associated with allowable leakage (or sometimes referred to as design 
leakage).  Following the release of RCS mass into containment, containment pressure will 
fluctuate based on a variety of factors; a loss of containment integrity condition may (or may not) 
be accompanied by a noticeable drop in containment pressure.  Recognizing the inherent 
difficulties in determining a containment leak rate during accident conditions, it is expected that 
the SED will assess this threshold using judgment, and with due consideration given to current 
plant conditions, and available operational and radiological data (for example, containment 
pressure, readings on radiation monitors outside containment, operating status of containment 
pressure control equipment, etc.).   

Refer to the middle piping run of Figure 9-F-4.  Two simplified examples are provided.  One is 
leakage from a penetration and the other is leakage from an in-service system valve.  Depending 
upon radiation monitor locations and sensitivities, the leakage could be detected by any of the 
four monitors depicted in the figure.   

Another example would be a loss or potential loss of the RCS barrier, and the simultaneous 
occurrence of two FAULTED locations on a steam generator where one fault is located inside 
containment (for example, on a steam or feedwater line) and the other outside of containment.  In 
this case, the associated steam line provides a pathway for the containment atmosphere to escape 
to an area outside the containment. 
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Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components.  These releases do not constitute a loss or 
potential loss of containment but should be evaluated using the Recognition Category R ICs.   

4.A.2 – Conditions are such that there is an UNISOLABLE pathway for the migration of 
radioactive material from the containment atmosphere to the environment.  As used here, the 
term “environment” includes the atmosphere of a room or area, outside the containment, that 
may, in turn, communicate with the outside-the-plant atmosphere (for example, through 
discharge of a ventilation system or atmospheric leakage).  Depending upon a variety of factors, 
this condition may or may not be accompanied by a noticeable drop in containment pressure.   

Refer to the top piping run of Figure 9-F-4.  In this simplified example, the inboard and outboard 
isolation valves remained open after a containment isolation was required (that is, containment 
isolation was not successful).  There is now an UNISOLABLE pathway from the containment to 
the environment.   

The existence of a filter is not considered in the threshold assessment.  Filters do not remove 
fission product noble gases.  In addition, a filter could become ineffective due to iodine and/or 
particulate loading beyond design limits (that is, retention ability has been exceeded) or water 
saturation from steam/high humidity in the release stream. 

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.   

Refer to the bottom piping run of Figure 9-F-4.  In this simplified example, leakage in an RCP 
seal cooler is allowing radioactive material to enter the Auxiliary Building.  The radioactivity 
would be detected by the Process Monitor.  If there is no leakage from the closed water cooling 
system to the Auxiliary Building, then no threshold has been met.  If the pump or system piping 
developed a leak that allowed steam/water to enter the Auxiliary Building, then threshold 4.B 
would be met.  Depending upon radiation monitor locations and sensitivities, this leakage could 
be detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to be 
met as well. 

Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components.  Minor releases may also occur if a 
containment isolation valve(s) fails to close but the containment atmosphere escapes to a closed 
system.  These releases do not constitute a loss or potential loss of containment but should be 
evaluated using the Recognition Category R ICs.  

The status of the containment barrier during an event involving steam generator tube leakage is 
assessed using Loss Threshold 1.A. 

Loss 4.B 

Containment sump, temperature, pressure and/or radiation levels will increase if reactor coolant 
mass is leaking into the containment.  If these parameters have not increased, then the reactor 
coolant mass may be leaking outside of containment (that is, a containment bypass sequence).  
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Increases in sump, temperature, pressure, flow and/or radiation level readings outside of the 
containment may indicate that the RCS mass is being lost outside of containment.   

Unexpected elevated readings and alarms on radiation monitors with detectors outside 
containment should be corroborated with other available indications to confirm that the source is 
a loss of RCS mass outside of containment.  If the fuel clad barrier has not been lost, radiation 
monitor readings outside of containment may not increase significantly; however, other 
unexpected changes in sump levels, area temperatures or pressures, flow rates, etc. should be 
sufficient to determine if RCS mass is being lost outside of the containment. 

Refer to the middle piping run of Figure 9-F-4.  In this simplified example, a leak has occurred at 
a reducer on a pipe carrying reactor coolant in the Auxiliary Building.  Depending upon radiation 
monitor locations and sensitivities, the leakage could be detected by any of the four monitors 
depicted in the figure and cause threshold 4.A.1 to be met as well.  

To ensure proper escalation of the emergency classification, the RCS leakage outside of 
containment must be related to the mass loss that is causing the RCS Loss and/or Potential Loss 
threshold 1.A to be met. 

Potential Loss 4.A 

If containment pressure exceeds the design pressure, there exists a potential to lose the 
Containment Barrier.  To reach this level, there must be an inadequate core cooling condition for 
an extended period of time; therefore, the RCS and Fuel Clad barriers would already be lost.  
Thus, this threshold is a discriminator between a Site Area Emergency and General Emergency 
since there is now a potential to lose the third barrier. 

Potential Loss 4.B 

The existence of an explosive mixture means, at a minimum, that the containment atmospheric 
hydrogen concentration is sufficient to support a hydrogen burn (that is, at the lower deflagration 
limit).  A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity.  It therefore represents a potential loss of the 
Containment Barrier. 

Potential Loss 4.C 

This threshold describes a condition where containment pressure is greater than the setpoint at 
which containment energy (heat) removal systems are designed to automatically actuate, and less 
than one full train of equipment is capable of operating per design.  The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible.  This threshold represents a potential loss of containment in that containment 
heat removal/depressurization systems (for example, containment sprays, ice condenser fans, 
etc., but not including containment venting strategies) are either lost or performing in a degraded 
manner. 

 

5. Other Indications 
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 Not Applicable (included for numbering consistency) 

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Containment Barrier is lost. 

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Containment Barrier is potentially lost.  The SED should also consider whether or not to 
declare the barrier potentially lost in the event that barrier status cannot be monitored. 
 

References 
1, 2-FR-0, Unit 1(2) Status Trees 
SQN TIRPS193 
NEI 99-01 R6 Fission Product Barriers 
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HG1 
ECL:  General Emergency 

Initiating Condition:  HOSTILE ACTION resulting in loss of physical control of the facility. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. A HOSTILE ACTION is occurring or has occurred within the PROTECTED 
AREA as reported by the Security Shift Supervisor. 

AND 

 b. EITHER of the following has occurred: 

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

 Reactivity control 
 Core cooling  
 RCS heat removal 

 OR 

2. Damage to spent fuel has occurred or is IMMINENT.   

Basis: 

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions.  It also addresses a HOSTILE ACTION leading to a loss of physical control 
that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool 
cooling system (for example, 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]. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
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References 
SQN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOP-T.01, Security Events (restricted) 
NEI 99-01 R6 HG1 
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HG7 
ECL:  General Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a General Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a General Emergency. 

References 
NEI 99-01 R6 HG7 
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HS1 
ECL:  Site Area Emergency 

Initiating Condition:  HOSTILE ACTION within the PROTECTED AREA. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor. 

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.  
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

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 (for example, 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 incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE.  Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.  
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HG1. 
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References 
SQN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOP-T.01, Security Events (restricted) 
NEI 99-01 R6 HS1 
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HS6 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to control a key safety function from outside the Control Room. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) a. An event has resulted in plant control being transferred from the Control Room to 
the Auxiliary Control Room. 

 AND 

 b. Control of ANY of the following key safety functions is not reestablished within 
15 minutes. 

 Reactivity control  
 Core cooling  
 RCS heat removal 

Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner.  The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on SED judgment. The SED 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 Auxiliary Control Room. 

Escalation of the emergency classification level would be via IC FG1 or CG1. 

References 
AOP-C.04, Shutdown From Auxiliary Control Room 
NEI 99-01 R6 HS6 
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HS7 
ECL:  Site Area Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a Site Area Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a Site Area Emergency. 

Reference 
NEI 99-01 R6 HS7 
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HA1 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 
AREA as reported by the Security Shift Supervisor. 

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

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat.  This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact.   

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (for example, 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 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA.  This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

EAL #2 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 
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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 plant procedures. 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft.  The status and size of the plane may be provided by NORAD through the 
NRC. 

In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (that is, a HOSTILE ACTION).  It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point.  
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC.  The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HS1. 

References 
SQN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOP-T.01, Security Events (restricted) 
NEI 99-01 R6 HA1 
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HA5 
ECL:  Alert 

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

Operating Mode Applicability:  All 

Emergency Action Levels:   

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) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the  
Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. BLDG./ 

Elevation Room MODE 

Elev 749 

480V Board Room 1A 3, 4, 5 

480V Board Room 1B 3, 4, 5 

480V Board Room 2A 3, 4, 5 

480V Board Room 2B 3, 4, 5 

Elev 734 

6.9 Kv and 480V SD Bd 
Room A 

3, 4, 5 

6.9 Kv and 480V SD Bd 
Room B 

3, 4, 5 

Elev 690 

1A RHR HX Room 3, 4, 5 

1B RHR HX Room 3, 4, 5 

2A RHR HX Room 3, 4, 5 

 2B RHR HX Room 3, 4, 5 

CCS Pump Area 3, 4, 5 

Elev 653 

1A RHR Pump Room 3, 4, 5 

1B RHR Pump Room 3, 4, 5 

2A RHR Pump Room 3, 4, 5 

 2B RHR Pump Room 3, 4, 5 

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

Basis: 

This IC addresses an event involving a release of a hazardous gas that precludes or impedes 
access to equipment necessary to maintain normal plant operation, or required for a normal plant 
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cooldown and shutdown.  This condition represents an actual or potential substantial degradation 
of the level of safety of the plant.   

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release.  The 
emergency classification is not contingent upon whether entry is actually necessary at the time of 
the release. 

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the SED’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 (for example, 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 (that is, 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 (for example, fire suppression system testing).    

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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 automatically or manually activate a fire 
suppression system in an area.  

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

References 
NEI 99-01 R6 HA5 
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HA6 
ECL:  Alert 

Initiating Condition:  Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) An event has resulted in plant control being transferred from the Control Room to the 
Auxiliary Control Room . 

Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room.  The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety.   

Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations.  The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel.  Activation of the ERO and 
emergency response facilities will assist in responding to these challenges.   

Escalation of the emergency classification level would be via IC HS6. 

References 
AOP-C.04, Shutdown From Auxiliary Control Room 
NEI 99-01 R6 HA6 
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HA7 
ECL:  Alert 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of an Alert. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which, in the judgment of the SED, 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: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the SED to fall 
under the emergency classification level description for an Alert. 

References 
NEI 99-01 R6 HA7 
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 HU1 
ECL:  Unusual Event 

Initiating Condition:  Confirmed SECURITY CONDITION or threat. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the Security Shift Supervisor. 

(2) Notification of a credible security threat directed at SQN. 

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

Basis: 

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety.  Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72.  Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event.  Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references Security Shift Supervisor because these are the individuals trained to confirm 
that a security event is occurring or has occurred.  Training on security event confirmation and 
classification is controlled due to the nature of Safeguards and 10 CFR § 2.39 information. 

EAL #2 addresses the receipt of a credible security threat.  The credibility of the threat is 
assessed in accordance with plant procedures.  

EAL #3 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 plant procedures. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
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threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HA1. 

References 
SQN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOP-T.01, Security Events (restricted) 
NEI 99-01 R6 HU1 
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HU2 
ECL:  Unusual Event 

Initiating Condition:  Seismic event greater than OBE levels. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by  
Panel XA-55-15B alarm windows E-2 and D-1 activated 

Basis: 

This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE).  An earthquake greater than an OBE but less 
than a Safe Shutdown Earthquake (SSE) should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (for example, performs walk-downs and 
post-event inspections).  Given the time necessary to perform walk-downs and inspections, and 
fully understand any impacts, this event represents a potential degradation of the level of safety 
of the plant. 

Event verification with external sources should not be necessary during or following an OBE.  
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (for example, typical lateral accelerations are in excess of 0.08g).  The Shift 
Manager or SED may seek external verification if deemed appropriate (for example, a call to the 
NATIONAL EARTHQUAKE CENTER, check internet news sources, etc.); however, the 
verification action must not preclude a timely emergency declaration. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
1-AR-M15-B 
AOP-N.05, Earthquake 
NEI 99-01 R6 HU2 
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HU3 
ECL:  Unusual Event 

Initiating Condition:  Hazardous event. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4 or 5 or 6) 

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

(1) A tornado strike within the PROTECTED AREA. 

(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 
electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode.   

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

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

(5) River reservoir level < 674 feet as reported by River Operations  

(6) River reservoir level is at Stage I Flood Warning as reported by River Operations.  

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

EAL #2 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 (for example, 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 

EAL #4 addresses a hazardous 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.  
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Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road. 

This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

EALs #5 and #6 address low (Technical Specification minimum) and high river water level that 
can be precursors of more serious events. 

Escalation of the emergency classification level would be based on ICs in Recognition 
Categories A, F, S or C. 

References 
AOP-N.03, Flooding 
SQN FSAR Chapter 2 
NEI 99-01 R6 HU3 
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HU4 
ECL:  Unusual Event 

Initiating Condition:  FIRE potentially degrading the level of safety of the plant. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Note:   The SED should declare the Unusual Event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of the following FIRE 
detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or indications 
 Field verification of a single fire alarm 
AND 

 b. The FIRE is located within ANY of the Table H2 plant rooms or areas: 

(2) a. Receipt of a single fire alarm (that is, no other indications of a FIRE). 
  AND 
 b. The FIRE is located within ANY of the Table H2 plant rooms or areas: 

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

(3) A FIRE within the plant PROTECTED AREA not extinguished within 60-minutes of the 
initial report, alarm or indication. 

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

Table H2-Fire Areas 
Reactor Building ERCW Pump House 
Auxiliary Building Control Building 
Turbine Building Diesel Generator Bldgs. 
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Basis: 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

Table H2 Fire Areas are based on SQN Fire Protection Report, Volume III, and SQN Calculation 
SQS40127, Equipment Required for Safe Shutdown per 10CFR50 Appendix R.  Table H2 Fire 
Areas include those structures containing functions and systems required for safe shutdown of 
the plant (SAFETY SYSTEMS). 

EAL #1  

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (for example, smoldering waste paper basket).  In addition to 
alarms, other indications of a FIRE could be a drop in fire main pressure, automatic activation of 
a suppression system, etc.  

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report.  For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed.  Similarly, the fire duration clock also starts at the 
time of receipt of the initial alarm, indication or report. 

EAL #2  

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified 
(that is, proved or disproved) within 30 minutes of the alarm.  Upon receipt, operators will take 
prompt actions to confirm the validity of a single fire alarm.  For EAL assessment purposes, the 
30-minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE.  For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

If an actual FIRE is verified by a report from the field, then EAL #1 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  

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  
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If a FIRE within the plant PROTECTED AREA is of sufficient size to require a response by an 
offsite firefighting agency (for example, 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. 

Basis-Related Requirements from Appendix R 

Appendix R to 10 CFR § 50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and components 
important to safety shall be designed and located to minimize, consistent with other safety 
requirements, the probability and effect of fires and explosions." 

When considering the effects of fire, those systems associated with achieving and maintaining 
safe shutdown conditions assume major importance to safety because damage to them can lead to 
core damage resulting from loss of coolant through boil-off. 

Because fire may affect safe shutdown systems and because the loss of function of systems used 
to mitigate the consequences of design basis accidents under post-fire conditions does not per se 
impact public safety, the need to limit fire damage to systems required to achieve and maintain 
safe shutdown conditions is greater than the need to limit fire damage to those systems required 
to mitigate the consequences of design basis accidents. 

In addition, Appendix R to 10 CFR § 50, requires, among other considerations, the use of 1 hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c).  As used in EAL #2, the 30 minutes to verify a single alarm is well 
within this worst-case 1-hour time period.  

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
SQN Fire Protection Report, Volume III 
SQN Calculation SQS40127, Equipment Required for Safe Shutdown per 10CFR50 Appendix R 
NEI 99-01 R6 HU4 
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HU7 
ECL:  Unusual Event 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a NOUE. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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 SED to fall 
under the emergency classification level description for a NOUE. 
 
References 
NEI 99-01 R6 HU7 
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SG1 
ECL:  General Emergency 

Initiating Condition:  Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown 
Boards. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 4 hours 
has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards. 

AND 
b. EITHER of the following: 

• Restoration of at least one AC emergency bus to the affected unit in less than 
4 hours is not likely. 

• Core Cooling CSF – RED 

Basis: 

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 one or more fission product barriers.  In addition, fission product barrier 
monitoring capabilities may be degraded under these conditions. 

The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1.  This will allow additional time for implementation of offsite protective actions. 

Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one AC emergency bus by the end of the analyzed 
station blackout coping period.  Beyond this time, plant responses and event trajectory are 
subject to greater uncertainty, and there is an increased likelihood of challenges to multiple 
fission product barriers.   

The estimate for restoring at least one 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. 
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References 
SQN Unit 1, an 2 Technical Specification Basis 3.8.1 
1,2-FR-0, Unit 1(2) Status Trees 
NEI 99-01 R6 SG1 
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SG8 
ECL:  General Emergency 

Initiating Condition:  Loss of all AC and Vital DC power sources for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

AND 
b. Indicated voltage is less than 105VDC on ALL 125VDC vital battery board buses 

I, II, III, and IV for 15 minutes or longer. 

Basis: 

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 both EAL thresholds are met. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
1, 2-AR-M1-C 
NEI 99-01 R6 SG8 
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SS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards 
for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown Boards 
OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.  
In addition, fission product barrier monitoring capabilities may be degraded under these 
conditions.  This IC represents a condition that involves actual or likely major failures of plant 
functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SS1 
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SS5 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to shutdown the reactor causing a challenge to core cooling or 
RCS heat removal. 
 
Operating Mode Applicability:  Power Operation 

Emergency Action Levels:   

(1) a. An automatic or manual trip did not shutdown the reactor. 

  AND 
 b. All manual actions to shutdown the reactor have been unsuccessful. 

  AND 
c. EITHER of the following conditions exist: 

• Core Cooling CSF - RED  

• Heat Sink CSF - RED 
Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, all subsequent operator actions to manually shutdown the 
reactor are unsuccessful, and continued power generation is challenging the capability to 
adequately remove heat from the core and/or the RCS.  This condition will lead to fuel damage if 
additional mitigation actions are unsuccessful and thus warrants the declaration of a Site Area 
Emergency. 

In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs.  This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor.  The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

Escalation of the emergency classification level would be via IC RG1 or FG1. 

References 
E-0, Reactor Trip or Safety Injection 
1, 2-FR-0, Unit 1 (2) Safety Status Trees 
NEI 99-01 R6 SS5 
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SS8 
ECL:  Site Area Emergency 

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

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Indicated voltage is less than 105VDC on ALL 125VDC vital battery board buses  
I, II, III, and IV for 15 minutes or longer. 

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS.  In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public.     

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

References 
1,2-AR-M1-C 
NEI 99-01 R6 SS8 
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SA1 
ECL:  Alert 

Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

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

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 
6.9KV Shutdown Boards is reduced to a single power source for 15 minutes or 
longer. 

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

SAFETY SYSTEMS. 

Basis: 

This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS.  In this 
condition, the sole AC power source may be powering one, or more than one, train of safety-
related equipment.  This IC provides an escalation path from IC SU1. 

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 
(for example, an onsite diesel generator). 

 A loss of all offsite power and loss of all emergency power sources (for example, onsite 
diesel generators) with a single train of 6.9KV Shutdown Boards being back-fed from the 
unit main generator. 

 A loss of emergency power sources (for example, onsite diesel generators) with a single train 
of 6.9KV Shutdown Boards being back-fed from an offsite power source. 

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

Escalation of the emergency classification level would be via IC SS1. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SA1 
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SA2 
ECL:  Alert 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

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

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
Pressurizer Level 
RCS Pressure 
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

  AND 
a. ANY of the following transient events in progress. 

 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load  
 Reactor trip  
 SI actuation  

Basis: 

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room.  During this condition, the margin to a potential fission product barrier challenge 
is reduced.  It thus represents a potential substantial degradation in the level of safety of the 
plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-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 
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implement abnormal operating procedures, emergency operating procedures, and emergency 
plan implementing procedures addressing emergency classification, accident assessment, or 
protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling  and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition.  In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

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

Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

References 
NEI 99-01 R6 SA2 
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SA5 
ECL:  Alert 

Initiating Condition:  Automatic or manual trip fails to shutdown the reactor, and subsequent 
manual actions taken in the MCR are not successful in shutting down the reactor. 

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:   

(1) a. An automatic or manual trip did not shutdown the reactor. 

AND 
 b. Manual actions taken in the MCR are not successful in shutting down the reactor. 

Basis: 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and subsequent operator manual actions taken in the MCR 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 MCR since this 
event entails a significant failure of the RPS. 

A manual action in the MCR is any operator action, or set of actions, which causes the control 
rods to be rapidly inserted into the core (for example, initiating a manual reactor trip).  This 
action does not include manually driving in control rods or implementation of boron injection 
strategies.  If this action(s) is unsuccessful, operators would immediately pursue additional 
manual actions at locations away from the MCR (for example, 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 “in the MCR”. 

The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If the 
failure to shutdown the reactor is prolonged enough to cause a challenge to the core cooling or 
RCS heat removal safety functions, the emergency classification level will escalate to a Site Area 
Emergency via IC SS5.  Depending upon plant responses and symptoms, escalation is also 
possible via IC FS1.  Absent the plant conditions needed to meet either IC SS5 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. 
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A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 
 
References 
1, 2-E-0, Reactor Trip or Safety Injection 
NEI 99-01 R6 SA5 
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SA9 
ECL:  Alert 

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 670 feet as reported by River Operations 
 River reservoir level at Stage II flood warning as reported by River Operations 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 AND 
b. EITHER of the following: 

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

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

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant.  

EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available.  The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train.    

EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components.  Operators will make this determination based on the totality of available event and 
damage report information.  This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
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No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which 
the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused 
by an equipment failure damages other safety system equipment (that is, equipment that was not 
the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the 
failure of a piece of safety system equipment causes damage to the other train of the affected 
safety system or another safety system, then an emergency declaration is required in accordance 
with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent.   

Escalation of the emergency classification level would be via IC FS1 or RS1. 

References 
AOP-N.03, Flooding 
SQN FSAR Chapter 2 
NEI 99-01 R6 SA9 
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SU1 

ECL:  Unusual Event 

Initiating Condition:  Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 
minutes or longer.  

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

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

(1) Loss of ALL offsite AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A 
and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a prolonged loss of offsite power.  The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of power to AC 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 SA1. 

References 
SQN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SU1 
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SU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

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

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
Pressurizer Level 
RCS Pressure  
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 

Basis: 

This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room.  This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-1022) to determine if 
an NRC event report is required.  The event would be reported if it significantly impaired the 
capability to perform emergency assessments.  In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency 
plan implementing procedures addressing emergency classification, accident assessment, or 
protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
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more significant than simply a reportable condition.  In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

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

Escalation of the emergency classification level would be via IC SA2. 
 
References 
NEI 99-01 R6 SU2 
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SU3 
ECL:  Unusual Event 

Initiating Condition:  Reactor coolant activity greater than Technical Specification allowable 
limits. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

(1) Radiochemistry analysis indicates (a or b or c) 
 
a. Dose equivalent iodine (I-131) > 0.35 μCi/gm for > 48 hours. 

 
b. Dose equivalent iodine (I-131) > 21.0 μCi/gm. 
 
c. Dose equivalent xenon (Xe-133) > 1612.6 μCi/gm with Tave ≥ 500°F. 

Basis: 

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

Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

References 
SQN Unit 1, and 2 Technical Specification 3.4.16 
NEI 99-01 R6 SU3 
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SU4 
ECL:  Unusual Event 

Initiating Condition:  RCS leakage for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

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

(1) RCS unidentified or pressure boundary leakage greater than 10 gpm for 15 minutes or 
longer. 

(2) RCS identified leakage greater than 25 gpm for 15 minutes or longer. 

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

 
Basis: 
This IC addresses RCS leakage which may be a precursor to a more significant event.  In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak.  This condition is considered to be a potential degradation of 
the level of safety of the plant. 

EAL #1 and EAL #2 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 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 (for example, steam generator tube leakage) 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 calculations 
to determine (for example, 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 a relief valve 
does not warrant an emergency classification.  An emergency classification would be required if 
a mass loss is caused by a relief valve that is not functioning as designed/expected (for example, 
a relief valve sticks open and the line flow cannot be isolated).   

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the 
leakage, if possible. 

Escalation of the emergency classification level would be via ICs of Recognition Category R or 
F. 
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References 
SQN Unit 1, and 2 Technical Specification 3.4.13 
NEI 99-01 R6 SU4 
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SU5 
ECL:  Unusual Event 

Initiating Condition:  Automatic or manual trip fails to shutdown the reactor.    

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:  (1 or 2) 

(1) a. An automatic trip did not shutdown the reactor. 

AND 
 b. A subsequent manual action taken in the MCR is successful in shutting down the 

reactor. 

(2) a. A manual trip did not shutdown the reactor. 

AND 
 b. EITHER of the following: 

• A subsequent manual action taken in the MCR is successful in shutting down 
the reactor. 

• A subsequent automatic trip is successful in shutting down the reactor. 

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and either a subsequent operator manual action taken in the 
MCR or an automatic trip is successful in shutting down the reactor. This event is a precursor to 
a more significant condition and thus represents a potential degradation of the level of safety of 
the plant. 

Following the failure on an automatic reactor trip, operators will promptly initiate manual actions 
in the MCR to shutdown the reactor (for example, initiate a manual reactor trip).  If these manual 
actions are successful in shutting down the reactor, core heat generation will quickly fall to a 
level within the capabilities of the plant’s decay heat removal systems. 

If an initial manual reactor trip is unsuccessful, operators will promptly take manual action at 
another location(s) in the MCR to shutdown the reactor (for example, initiate a manual reactor 
trip using a different switch).  Depending upon several factors, the initial or subsequent effort to 
manually trip the reactor, or a concurrent plant condition, may lead to the generation of an 
automatic reactor trip signal.  If a subsequent manual or automatic trip is successful in shutting 
down the reactor, core heat generation will quickly fall to a level within the capabilities of the 
plant’s decay heat removal systems. 
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A manual action in the MCR is any operator action, or set of actions, which causes the control 
rods to be rapidly inserted into the core (for example, initiating a manual reactor trip).  This 
action does not include manually driving in control rods or implementation of boron injection 
strategies.  Actions taken at back-panels or other locations within the Control Room, or any 
location outside the Control Room, are not considered to be “in the MCR”. 

The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If 
subsequent operator manual actions taken at the reactor control consoles are also unsuccessful in 
shutting down the reactor, then the emergency classification level will escalate to an Alert via IC 
SA5.  Depending upon the plant response, escalation is also possible via IC FA1.  Absent the 
plant conditions needed to meet either IC SA5 or FA1, an Unusual Event declaration is 
appropriate for this event. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

Should a reactor trip signal be generated as a result of plant work (for example, RPS setpoint 
testing), the following classification guidance should be applied. 

 If the signal causes a plant transient that should have included an automatic reactor trip and 
the RPS fails to automatically shutdown the reactor, then this IC and the EALs are 
applicable, and should be evaluated.  

 If the signal does not cause a plant transient and the trip failure is determined through other 
means (for example, assessment of test results), then this IC and the EALs are not applicable 
and no classification is warranted. 

References 
1, 2-E-0, Reactor Trip or Safety Injection 
NEI 99-01 R6 SU5 
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SU6 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

1. Loss of ALL Table C3 Onsite communications capability affecting the ability to perform 
routine operations. 
 

2. Loss of ALL Table C3 Offsite communication capability affecting the ability to perform 
offsite notifications. 
 

3. Loss of ALL Table C3 NRC communication capability affecting the ability to perform NRC 
notifications. 
 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All telephone Lines (Private and Commercial) X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 
Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (for example, use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being sent 
to offsite locations, etc.). 

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations.   

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Tennessee EMA, Hamilton County and 
Bradley County.  
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EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

References 
SQN FSAR Chapter 9.5 
NEI 99-01 R6 SU6 
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SU7 
ECL:  Unusual Event 

Initiating Condition:  Failure to isolate containment or loss of containment pressure control.  

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2) 

(1) a. Failure of containment to isolate when required by an actuation signal. 
AND 

b. ALL required penetrations are not closed within 15 minutes of the actuation 
signal. 

(2) a. Containment pressure greater than 2.81 PSIG (Phase B). 
AND 

b. Less than one full train of Containment Spray is operating per design for 15 
minutes or longer. 

Basis: 
This IC addresses a failure of one or more containment penetrations to automatically isolate 
(close) when required by an actuation signal.  It also addresses an event that results in high 
containment pressure with a concurrent failure of containment pressure control systems.  Absent 
challenges to another fission product barrier, either condition represents potential degradation of 
the level of safety of the plant. 

For EAL #1, the containment isolation signal must be generated as the result on an off-
normal/accident condition (for example, a safety injection or high containment pressure); a 
failure resulting from testing or maintenance does not warrant classification.  The determination 
of containment and penetration status – isolated or not isolated – should be made in accordance 
with the appropriate criteria contained in the plant AOPs and EOPs.  The 15-minute criterion is 
included to allow operators time to manually isolate the required penetrations, if possible. 

EAL #2 addresses a condition where containment pressure is greater than the setpoint at which 
containment energy (heat) removal systems are designed to automatically actuate, and less than 
one full train of equipment is capable of operating per design.  The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible.  The inability to start the required equipment indicates that containment heat 
removal/depressurization systems (for example, containment sprays or ice condenser fans) are 
either lost or performing in a degraded manner. 

This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a 
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers. 

References 
FR-Z.1, High Containment Pressure 
NEI 99-01 R6 SU7 
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Calculation No. SQS20247 I Rev: 0 J Plant: SQN I Page: 7 
Subject: Radfologfcal Emergency Plan Effluent Radiation Monitor EALs I Prepared: Date: 

And Radiation Alert Levels I Checked: Date: 

1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this calculation is to provide a site specific list of radiation monitor emergency action levels (EALs) that form 
a basis for classifying and declaring Emergency Events at the Sequoyah Nuclear Plant (SQN). 

GUidance for determining these Emergency Action Levels was taken from Reg. Guide (R.G) 1.101, Emergency Planning and 
Preparedness for Nuclear Power Reactots [Ret: 9.8] which allows Licensees to use NUMARCINESP-007, Rev. 4, 
Methodology for Development of Emergency Action Levels [Ret: 9.2]. 

For the purposes of declaring an emergency SQN utilize4 the following Emergency classifications: general emergency, site 
area emergency, alert, and unusual event. 

For a general emergency to be declared, events are in process or have occmred 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 
Jevels outside the umestricted area boundary (UAB) [Re£ 9.2, pp 3.8, 5-H-20). 

For a site area emergency to be declared, events are in process or have occurred which involve actual or likely major failures 
of plant functions needed for protection of the public or hostile action that results in intentional damage or malicious acts; (1) 
toward site personnel or equipment that could lead to the hlcely failure of or; (2l 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 
Environmental Protection Agency (EPA) protective action guideline exposure levels outside the UAB [Ref. 9.2, pp 3.8, 5-H-
17). 

For an alert to be declared, events are in process 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 [Ref. 9.2, pp 3.7, 5-H-7]. 

For an unusual event to be declared, events are in process 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 occms [Re£ 9.2, p 3.7]. 



Calculation No. SQS20247 I Rev: 0 I Plant: SQN I Page: 8 
Subject: Radlologlcal Emergency Plan Effluent Radiation Monitor EALs Prepared: I Date: 

And Radiation Alert Levels Checked: I oate: 

1.2 Radiation Monitors 

Table 1.2-1 
Radiation Monitors 

Monitor Deserio ti on Reference 
Process Monitors 

1,2-RB-90-400 Shield Buildina Vent Ref 9.5. Table 11.4.2-2 
O-RE-90-lOlB Auxiliarv Building Vent Ref 9.S, Table 11.4.2-2 
O-RB-90-132B Service Buildinf! Vent Ref 9.5, Table 11.4.2-2 
l..2-RE-90-421 .. 422 .. 423 .. 424 Main Steam Lines (Steam Generator Discham:e) Ref. 9.S, Table 11.4:2~2 . 
l,2-RB-90-2SS.256 Condenser Vacuum Pumu Exhaust R.et: 9.S. Table 11.4.2-2 
O-RB-90-122 Waste Disoosal S~tem <Radwaste} Re£ 9.S .. Table 11.4.2-1 
l,2-RB-90-120,121 Steam Generator Blowdown Re£ 9.S, Table 11.4.2-1 
O-RE-90-225 Condensate Demineralizer R.et: 9.5, Table 11.4.2-1 
O-RE-90-212 Station Sump (Turbine Building Sump) Re£ 9.5. Table 11.4.2-1 

Area Radiation Monitors 
l,2-RE-90-1 Soent Fuel Pit Area Re£ 9.5 .. Table 12.1.4-1 
O-RE-90-5 Soent Fuel Pit Pumo Area Ref. 9 .5. Table 12.1.4-1 
l.2-RE-90-6 Conmonent Cooling Heat Exchanger Area Ref. 9.5, Table 12.1.4-1 
l,.2-RE-90-7 Sample Room Ref. 9.5, Table 12.1.4-1 
l,2-RE-90-8 Auxiliarv Feedwater Pumps Area Ref. 9.5, Table 12.1.4-1 
1,2-RE-90-9 Waste Evaporator Condensate Tanks Area Ref. 9.5, Table 12.1.4-1 
l,2-RE-90-10 eves Board Area Ref. 9.5, Table 12.1.4-1 
l ..2-RE-90-11 Containment Spray and RHR Pump Area Ref. 9.5. Table 12.1.4-1 
l,2-RE-90-102 Fuel Pool Air Space Ret: 9.5, Table 11.4.2-2 
l,2-RE-90-103 Fuel Pool Air Suace Ref. 9.5. Table 11.4.2-2 
l.2-RE-90-230 Condensate Demineralizer Area Ref. 9.5, Table 12.1.4-1 
l,,2-RE-90-231 Condensate Demineralizer Area Ret: 9.5, Table 12.1.4-1 



Calculation No. SQS20247 I Rev: 0 

Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs 
And Radiation Alert Levels 

1.3 List of Acronyms 

CAS 
CDE 
CFR 
DCF 
EAL 
ECL 
EDE 
EP 
EPA 
ERFDS 
FSAR 
GE 
IC 
NOUE 
ODOM 
PORV 
REP 
RG 
SAE 
SED 
SG 
SQN 
TAF 
TB 
TEDE 
UAB 
UE 
UFSAR 
X/Q 

Central Alarm Station 
Committed Dose Equivalent 
Code of Federal Regulations 
Dose Conversion Factor 
Emergency Action Level 
Effluent Concentration Limit 
Effective Dose Equivalent 
Emergency Plan 
Environmental Protection Agency 
Emergency Response Facility Data System 
Final Safety Analysis Report 
General Emergency 
Initiating Condition 
Notice of Unusual Event 
Offsite Dose Calculation Manual 
Power Operated ReliefValve 
Radiological Emergency Plan 
Regulatory Guide 
Site Area Emergency 
Site Emergency Director 
Steam Generator 
Sequoyah Nuclear Plant 
Terrain Adjustment Factor 
Total Body 
Total Effective Dose Equivalent 
Unrestricted Area Boundary 
Unusual Event 
Updated Final Safety Analysis Report 
Atmospheric Dispersion Factor 

I Plant: SQN I Page: 9 

Prepared: Date: 
Checked: Date: 
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Calculation No. SQS20247 I Rev: 0 I Plant: SQN J Page-: 1G 

Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 
And Radiatron Alert Levels Checked: Date: 

2.0 CRITERIA 

For each release type and emergency classification level, criteria are specified that define the basis for each emergency 
classification. 

2.1 GaSeous B£f1uent Release Criteria 

2.Ll General Emergency [R.e£ 9.2, p 5-A-14) 

UAB dose resulting from an actual m: imminent release of gaseous radioactivity that exceeds 1000 mrem TEDE m: 5000 
mrem thyroid CDE for the actual m: projected duration of the release. 

2.1.2 Site Area Emergency [Ref. 9 2, p 5-A-12] 

UAB dose resulting from an actual m: imminent release of gaseous radioactivity that exceeds 100 mrem TEDB m: 500 
mrem thyroid CDE for the actual QI projected duration of the release. 

2.L3 Alert [Ref. 9.2, p 5-A-7] 

Any unplanned release of.:gaseous radioactivity that exceeds 200 times the ODCM limit for ~15 minutes. 

2.L4 Unusual Event [Ref. 9.2, p 5-A-3] 

Any unplanned release of gaseous radioactivity that exceeds 2 times the ODCM limit for ~O minutes. 

2.2 Liquid Effiuent Release Criteria 

2.2.1 General Emergency 

Not Applicable [Ref. 9.2, Table S-A-1) 

2.2.2 Site Area Emergency 

Note Applicable [Ref. 9.2, Table 5-A-1] 

2.2.3 Alert [Ref. 9.2, p 5-A-7] 

Any unplanned release of liquid radioactivity that exceeds 200 times the ODCM limit for ~15 minutes. 

2.2.4 Unusual Event [Ref. 9.2, p S-A-3) 

Any unplanned release of liquid radioactivity to the environment that exceeds 2 times the ODCM limit for ~O mintues. 

2.3 Radiation Level Criteria 

2.3.1 General Emergency 

Not Applicable [Ref. 9.2, Table 5-A-1) 

2.3.2 Site Area Emergency 

Not Applicable [Ref. 9.2;Table 5-A-l] 
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Calculalion No. SQS20247 I Rev: 0 I Plant: SQN J Page: 11 
Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: ... Date: 

2.3.3 

2.3.4 

And RadfaUon Alert Levels Checked: Date: 

Alert [Ref. 9.2, p 5-A-10] 

Unplanned increases in radiation levels within the tacility that impedes safe operations or establishment or maintenance 
of cold shutdown. 

1. Valid area radiation monitor readings or survey results exceed 15 mremlhr in the control room or CAS . 

Unusual Events [Ret: 9 .2, p S-A-5] 

Unplanned increases in radiation levels within the tacility 

1. Valid area radiation monitor readings increase by a factor of 1000 over normal levels. 

Note: In either the UE or Alert EA4 the SED must detennine the cause of increase in radiation levels and review other 
initiating/conditions for applicability (e.g., a dose rate of 15 mrem/hr in the control room could be caused by a release 
associated with a DBA). 

s.o APPLICABLE CODES AND STANDARDS 

3.1 Tide 10, Code of Federal Regulations, Part 20 [Ref. 9.1]. 

3.2 NUMARC/NESP-007, Rev. 4 [Ref. 9.2). 

3.3 EP A-400, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents [Re£ 9.6]. 

4.0 ASSUMPTIONS 

4.1 For all emergency action levels, this calculation assumes the unplanned release is the only release in progress. 

Technical Justification: For the purposes of determining EALs the release is expected to be from a single precursor, i.e., a 
radwaste release, a LOCA, a Steam Generator tube rupture, etc. Thus activity initially released is expected to be via a single 
release path rather than being instantaneously redistn'buted throughout the plant Under these conditions, a single release 
point is more likely than a distn'bution among several release points. 

4.2 For the purposes of this calculation, the monitor background count rate is conservatively assumed to be 0 cpm. 

Technical Justification: This is conservative because, a 0 cpm background count raie results in a lower total EAL count rate 
than if the background is included in the EAL. 

4.3 It is assumed that the maximum dose rate in nonnal occupancy areas is S2.5 mrem/hr. 

Technical Justification: This yields 5 rem for a 2000 hr work year, which is the occupational annual limit. 

4.4 It is assumed that release duration for the GE and SAE is I hour. 

Technical Justification: The guidance provided in reference 9.2 is that the offsite dose is based on the projected duration of 
the release. Therefore it is necessary to assume a release duration to calculate the EALs for the GE and SAE. One (1) hour is 
reasonable because it is not so short as to result in a non-conservative EAL (e.g., shorter time periods result in higher EALs), 
and it is not longer than the Unusual event time period (60 minutes). · 
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Calculation No. SQS20247 J Rev:.:{) I Plant: SQN I Page: 12 
Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs I Prepared: Date: 

And Radiation Alert Levels I Checked: Date: 

5.0 DESIGNINPUTDATA. 

5.1 Dose conversion filctOIS for gaseous eftluent releases are given in Reference 9.6, and listed in Table S.1-1. 

TableS.1-1 
Gaseous Effluent Doso Convmsion FactoJS 

DCF 
[ht 9.6. Table S-1) 

Nuclide (rem/hrner uCi /cc) 
Kr-8Sm 93 
Kr-85 1.3 
Kr-87 510 
Kr-88 1300 

Xc-13lm 4.9 
Xc-133m 17 
Xe-133 20 

Xc-135m 2SO 
Xe-135 140 
Xe-137 110 
Xe-138 720 
1-131 53000 

I 1-132 4900 
I 

; i 1-133 15000 
1-134 3100 
1-135 8100 

5.2 Release rates for gaseous effluents are given in Reference 9.5, and listed in Table 5.2-1. 

TableS.2-1 
Gaseous Effluent Release Rates 

Release Rate 
[Ref. 9.5, Table 11.3.6-2] 

Nuclide (Ci/yr/unit) 

Kr-8Sm 41.S 
Kr-85 1310 
Kr-87 19.4 
Kr-88 S4.9 

Xe-131m 2320 
Xc-133m 104 
Xe-133 6480 

Xc-135m 8.71 
Xe-135 353 
Xe-137 I.SS 
Xe-138 7.8 
1-131 0.166 
I-132 0.661 
I-133 0.454 
1-134 I.06 
1-135 0.824 
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5.3 For gaseous eflluent releases for General and Site Area Emergencies, "J/Q = 4.9B-06 sec/m3 for 1977-1993 meteorological 
data [Ref. 9.10, p 12]. For gaseous effiuent releases for Alert and Unusual Event, 'X/Q = 6.94E-06 sec/m3 for 1986-1995 
meteorological data [Ref. 9.3, section 7.23.1]. 

5.4 Thyroid CDE dose conversion factors for gaseous eftluent releases are :from Reference 9 .6, and listed in Table 5.4-1. 

TableS.4-1 
Gaseous Etlluent 'Thvmid CDE Dose Factors 

ThyroidCDB 
[Rd: 9.6, Table S-2] 

Nuclide (rem/hr aer ll.Ci/cc) 

1-131 13E+06 
1-132 7.7B+o3 
1-133 2.2"&tOS 
1-134 13B-t-03 
J-135 3.8E+-04 

5.5 For the Steam Generator Discharge monitors, this calculation utilized a flow rate of 890,000 lb/hr at 1064 psig (1078.7 psia) 
and a 0.25% moisture carryover (0.9975 steam quality) [Ref. 9 .7, pp 31, 35). This is considered the limit of one SG PORV 
[Ret: 9.7, p 31) . 
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5.6 The liquid effluent release source temis are from Reference 9.5, and are listed in Table S.6-1. 

TableS.6-1 
Liauid Eflluent Release Rates 

Release Rate 
[Re£ 9..5s Table 11.2.2-2) 

Nuclide l<'.ilv\ 

Na-24 3.795-01 
Cr-51 1.16B-Ol 
Mn-S4 1.12B-01 
Fo-59 1.lSB-01 
Co-58 2.91B+OO 
~ 1.138-01 
2'.n-65 4.74B-03 
Br-83 2.066-03 
Br-84 1.72E-02 
Br-85 3.39E-06 
Rb-86 9.366-03 
Rb-88 7.93E-Ol 
Sr-89 4.20&02 
Sr-90 1.36E-03 
Y-90 1.6SE-03 
Sr-91 1.47E-02 
Y-91 9.38E-03 

Y-91m 2.43E-Ol 
Y-93 3.33E-02 
l.r-95 l.36E-02 
Nb-95 l.42E-02 
Mo-99 1.78B+ol 
Tc-99m l.89E+ol 
Ru-103 7.SlE-02 

Rh-103m 7.48E-02 
Ru-106 8.38E-Ol 
Rh-106 8.34E-Ol 

Ae-llOm 1.20E-02 
Te-125m 3.91E-03 
Te-127m 3.44E-02 
Te-127 4.09E-02 

Te-129m l.66E-Ol 
Te-129 2.76E-Ol 
Te-131 3.00E-02 

Te-131m 7.07E-02 
Te-132 l.22E+OO 
1-130 2.90E-03 
I-131 2.42E+OO . 
1-132 6.37E-01 
1-133 1.30E+OO 
1-134 4.49E-01 
1-135 1.04E+OO 

Cs-134 8.34E-Ol 
Cs-135 2.85E-01 
Cs-137 6.73E-OI 
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TableS.~l 

Liauid Effluent Release Rates 
Release Rate 

[Ref. 9.S. Table 11.2.2-2] 
Nuclide CCiM 
Ba-140 l.39B-Ol 
l.a-140 2.39B-Ol 
Co-141 9.43B-03 
Co-143 2.SOE-02 
Pr-143 2.90:&02 
Ce-144 S.05&02 
P.r-144 4.07B-02 
W-187 2.12&02 
No-239 6.42B-02 

H-3 4.03E+03 
Total 4.09E+-03 
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5.7 The liquideftluentconcentration limits {ECLs) are.from 10 CFR20, AppendixB, Table2, Column2 [Ret: 9.1], and are listed 
in Table 5. 7-1. 

TableS.7-1 
IJguid Eftlumt Concentration Limits 

10CFR20EcL 
[Ref. 9.1, App. B, Table 2, Column 2) 

Nuclide CuCilmD 
Na-24 S.OE..OS 
Cr·Sl S.OE-04 
Mn-54 3.0E..OS 
Fe-59 1.0E-OS 
Co-SS 2.0E..OS 
Co-60 3.0E-06 
Zn-6S S.OE-06 
8~3 9.0E-04 
Br-84 .. 4.0E-04 
Br-SS n/a 
Rb-86 7.0E-06 
Rb-88 4.0E..04 
Sr-89 8.0E-06 
Sr-90 S.OE-07 
Y-90 7.0E-06 
Sr-91 2.0E-OS 
Y-91 8.0E-06 

Y-91m 2.0E-03 
Y-93 2.0E-OS 
Zr-9S 2.0E-OS 
Nb-9S 3.0E-OS 
Mo-99 2.0E-OS 
Tc-99m 1.0E-03 
Ru-103 3.0E-OS 

Rh-103m 6.0E-03 
Ru-106 3.0E-06 
Rh-106 n/a 

Ag-II Om 6.0E..06 
To-125m 2.0E-OS 
Te-127m 9.0E-06 
Te-127 l.OE-04 

Te-129m 7.0E.06 
Te-129 4.0E..04 
Te-131 8.0E-05 

Te-13lm 8.0E-06 
Te-132 9.0E-06 
1-130 2.0E-OS 
1-131 1.0E-06 
1-132 1.0E-04 
1-133 7.0E-06 
1-134 4.0E-04 
l-135 3.0E.05 

Cs-134 9.0E.07 
Cs-135 I.OE.OS 
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TabloS.7-1 
Liciuid Effluent Concentration Limits 

10CFR20ECL 
[Ret: 9.1, App. B, Table 2. Column 2) 

Nuclide CuCi/mn 
Cs-137 1.0S-06 
Ba-140 8.0B-06 
La-140 9.0:S.06 
Co-141 3.0S-OS 
Ce-143 2.0B.OS 
Pr-143 2.0B-OS 
Co-144 3.0B-06 
Pr-144 6.0B-04 
W-187 3.0E-05 
Ni>-239 2.0SOS 

H-3 1.0E-03 

I Plant: SQN I Page: 17 
Prepared: Date: 
Checked: Date: 
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5.8 Liquid effluent monitor efficiencies are from Reference 9.4, and is listed in Table 5.8-1. 

TablcS.8-1 
Liauid Eftlwmt Monitor Efficiencies 

Monitor Efticieacv rRe£ 9.4. p 9. 10] (com o :r siCI/cc) 
1,2-RE-90-120.121 

Nuclide 0-RE-90-225 O-RE-90-122 0-RE-90-212 
Na-24 S.20B+08 l.17E+-08 1.80E+08 
Cr-SI 4.0SE+-07 2.02B+o7 6.88E+06 
Mn-54 3.80E+08 1.28B+o8 1.40E+08 
Fo-59 3.47E+08 l.2SE+08 9.04B+07 
Co-SS S.06S+08 130E+08 l.29'.St-08 
Co-60 6.48B+08 236B+08 1.80B+08 
z.a.6S 1.88:e+o8 6.60E+07 8.126+-07 
Rb-86 3.17E+07 1.0SB+07 l.32B+o7 
Sr-91 2.74E+08 9.0SE+01 4.88E+-07 
Y-91 1:02E+06 3.S7E+OS S.lOE+oS 

Y-91m 3.99E+08 l.S9E+08 9.SlE+07 
Y-93 4.06E+o7 l.78E+07 3.04E+06 
:l.r-95 3.89E+08 134E+08 7.19E+07 
Nb-9S 3.89E+08 l.32E+o8 . 130E+08 
Mo-99 1.19B+o8 1.64E+o8 1.66E+07 
Tc-99m 3.09E+o8 l.26E+08 8.68E+o6 
Ru-103 3.80E+o8 1.60E+08 8.19E+07 

Te-l29m 1.3SE+o7 4.S9E+o6 4.29.E+o6 
Te-132 3.78E+o8 l.72E+o8 2.64E+07 
I-131 4.02E+o8 1.94E+08 3.00E+o7 
I-133 4.06E+o8 l.21E+08 8.20E+o7 
I-13S 3.99E+o8 l.S2E+08 4.86E+o7 

Cs-134 8.79E+o8 3.22E+o8 l.11E+o8 
Cs-137 3.41E+o8 l.23E+o8 l.11E+08 
Ba-140 1.34E+08 7.31E+o7 2.43E+07 
La-140 7.0SE+o8 2.9SE+08 1.81E+08 
Ce-141 1.79E+08 7.SSE+o7 S.13E+o6 
~144 3.6SE+o7 1.79E+o7 1.12E+o6 

5.9 The condensate demineralizer liquid efiluent flow rate is 245 gpm [Ref. 9.3, p 68]. 

5.10 The liquid effluent dilution flow rate is 15,000 gpm [Ref. 9.3, p 67]. 

5.11 The steam generator (SG) blowdown rate is 320 gpm (4 x 80 gpm) [Ref. 9.3, p 68]. 

5.12 The radwaste discharge maximum undiluted flow rate is 125 gpm [Ref. 9.3, p 67). 

5.13 A maximum system design ventilation flow of 9000 cfin for the service building is assmned [Ref: 9.3, p 103]. 

5.14 A maximum system design ventilation flow of228,000 cfin for the auxiliary building is assumed [Ref. 9.3, p 103]. 

5.15 A maximum system design ventilation flow of 45 cfin for the condenser vacuum exhaust is assumed [Ret: 9.3, p 103]. 

5.16 The gaseous effluent general emergency site release rate is 10 times greater than the site area emergency release rate [Ref. 9 .2, 
p 5 .. A-1]. (GE= 1000 mrem TED~ SAE= 100 mrem TEDE) 
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5.17 The gaseous effluent alert site release rate is 100 times greater than the unusual event release rate [Ret: _9.2, p 5-A-l]. (Alert"" 
200 times the ODCM limit, NOUE::; 2 times the ODCM limit) 

5.18 The annual frequency that the wind blows into the critical sector is 0.1943 [Ret: 9.9, p 9]. The critical sector is the sector with 
the highest x/Q [Ret: 9.3, p 112]. This is the SSW sector [Re£ 9 .10). The wind blows INTO the SSW sector FROM the 
NNE sector (180°). The mmual frequency that the wind is FROM the NNE sector is 19.43% [Re£ 9.9, p 9]. 

5.19 The terrain adjustment :factor is 1.0 [Re£ 9.10, column labeled "valley flow"]. 

5.20 The liquid efiluent alert site :release rate is 100 times greater than the unusual event release rate [Ret: 9.2, p 5-A-l]. (Alert-
200 times the ODCM limit, NOUE == 2 times the ODCM limit) 

6.0 CALCULATIONS 

6.1 Gaseous Effluent Releases 

For each emergency clas.mication, a separate design criteria exists. Each set of criteria specifies minimum values at varying 
locations that when reached, indicate the emergency classification has been reached. These criteria are given in Section 2. 

6.1.1 Gaseous Effluent General Emergency Monitor Values 

6.1.1.1 

6.1.1.2 

6.1.1.3 

6.1.1.4 

6.Ll.5 

To calculate the general emergency (GE) gaseous effluent monitor values, the release rates for the determination of OE 
from monitor readings are calculated using the Site Area Emergency (SAE) values from Section 6.1.2. The GE site 
release rate below is equal to 10 times the release rate used for the SAE [Input 5.16] calculated in Section 6.1.2. 

Total Site GE EAL= 10 x l.34E+08 µCi/s = 1.34E+09 µCi/s 

The monitor specific allowable release rates are then converted into actual monitor readings. The GE limits are a :factor 
of 10 greater than SAE values calculated in Section 6.1.2; therefore, the monitor values for a GE are: 

Shield Building Vent (1,2-RE-90-400) 

GE EAL = lOxSAEEAL 
= 10 x 1.34E+08 µCits= 1.34E+09 µCi/s 

Auxiliary Building Vent (O-RE-90-lOlB) 

GE EAL = lOxSAEEAL 
= 10 x 2.83E+07 cpm = 2.83E+08 cpm (o.ffscale) 

Service Building Vent (O-RE-90-132B) 

GE EAL = lOxSAEEAL 
= 10 x 7.16E+08 cpm = 7.16E+09 cpm (offscale) 

Main Steam Lines (Steam Generator Discharge) {l,2-RE-90-421,422,423,424) 

GE EAL = lOxSAEEAL 
= 10 x 4.68E+Ol µCi/cc= 4.68E+02 µCi/cc 

Condenser Vacuum Pump Exhaust (l,2-RE-90-255,256) 

GE EAL = IOxSAEEAL 
= 10 x l.12E+05 mR/h == l.12E+o6 mR/h 

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar

bjhammar
Sticky Note
Marked set by bjhammar



. I 

I 
j 
l . 
! 

I 

CalculatioiVNo. SQS20247 f Rev: 0 I Plant: SQN. I Page: 20 
Subject: Radfological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: t:. 

6.1.2 
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Gaseous Emuent Site Area Emergency Monitor Values 

To calculate the SAE gaseous eftluent EAL values, release rates are calculated to meet the EAL dose in one hour. The 
mix fractions from the releases in SQN UFSAR [Ref. 9.5] and the dose factors from EP A-400 ff able 5.1-1] are used in 
coqjunction with the &Dnual average meteorology for the period 1977-1993 [Input 5.3]. However, the annual frequency 
(0.1943) [Input S.18] that the wind blows into the critical sector is removed since this is a short-term application. BAL 
release rates are backcalculated from both the 100 mrem TEDE [Ref: 9.2, p S-A-1] and SOO mrem CDB (thyroid) [Re£ 
9.2, p S-A-1] criteria, separately. The most conservative of these release rates will be used in the determination of the 
EAL. 

For noble gasses. the release rate is backcalculated from the SAE TEDE doses in NUMAR.C/NESP-007 [Ref. 9.2]. 

First, an annual average dose conversion factor is calculated for the annual gaseous release rate. This calculation is 
performed in Table 6.1.2-1. 

Table 6.1.2-1 
Annual Avmae Dose Conversion Factor 

DCF/Nuclide Annual Release Rate 
rrable S.1-1) rrable S.2-1) EDB x Mix Fraction 

Nuclide (tem/hrner uCi /cc) (Ci/YJ'lunitl Mix Fraction (rem/hr neruCucc) 
Kr-85m 93 41.5 3.88E-03 3.6JE-01 
Kr-85 1.3 1310 l.22E·Ol 1.S9E-01 
JCri.87 510 19.4 1.81E..03 9.24E-01 
Kr-88 1300 54.9 S.13E-03 6.678+00 

Xo-131m 4.9 2320 2.17E..Ol l.06E+oo 
Xo-133m 17 104 9.72E..03 l.6SE-01 
Xo-133 20 6480 6.05E..01 1.21E+Ol 

Xe-13Sm 250 8.71 8.14E-04 2.0lE-01 
Xe-135 140 353 3.30&02 4.62E+OO 
Xe-137 110 1.SS l.45E-04 l.59E-02 
Xe-138 720 7.8 7.29E-04 S.25E-Ol 
1-131 53000 0.166 I.SSE-OS 8.22E-01 
1-132 4900 0.661 6.lSE-05 3.03E-01 
1-133 15000 0.454 4.24E-05 6.36E-Ol 
1-134 3100 1.06 9.90E-OS 3.07E-01 
1-135 8100 0.824 7.70E-05 6.246-01 

Total 10704 1.00 29.SO 

Second, a release rate is backcalculated using the annual average DCF and 'XJQ as follows. 

EAL= 0.1 rem x FF x FT /(T x DAA x 'X/Q x lE-06 m3/cc) 
Where, EAL= emergency action level, µCils 

0.1 rem= SAE EAL [Ref. 9.2, p 5-A-12] 
FF= Frequency factor for the critical sector= 0.1943 [Input 5.18] 
FT= terrain adjustment factor= 1.0 [Input 5.19] 
T =release duration= 1 hour (Assumption 4.4] 
DAA =Annual Average DCF = 29.5 rem/hr per µCi/cc [Table 6.1.2-1] 
x/Q =annual average atmospheric dispersion= 4.90-06 sec/m3 [Input 5.3] 
lE-06 m3 /cc = conversion from cc to m3 

EAL (µCils) = 0.1remx0.1943 x 1.0 I (1hx29.5 rem/h per µCilcc x 4.90E-06 sec/m3 x lE-06 m3/cc) 
= l.34E+08 µCi/s 

Third, an annual average dose conversion factor is calculated for the annual gaseous iodine release rate. This calculation 
is canied out in Table 6.1.2-2. 
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6.1.2.1 

6.1.2.2 
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Table 6.1.2-2 
Annual Ave:raJ?e Dose ConveISion Factor 

ThyroidDCF Annual Release Rate .Amwal Average DCF 
[Table S.4-1] [Table S.2-1) Mix DCF x Mix Fraction 

Nuclide (n:m/hr ner 11Ci/cc) •• - -- . 't) Fraction1 (rem/hr oe:r 11Ci/cc) 
1-131 1.3E+o6 0.166 I.SSE-OS 2.021*01 
1-132 7.7&+-03 0.661 6.18SOS 4.7SB-01 
1-133 2.2E+OS 0.454 4.24E-OS 9.336-t-OO 
1-134 1.3E+03 1.06 9.90E-OS 1.29B-01 
l-135 3.8E+04 0.824 1.10&05 2.93Et00 

Total 33.02 

Notes 
1: The total release is 10704 Ci/yr/Unit from table 6.1.2-1 above. 

Fourth, a noble gas release rate is calculated that corresponds to the iodine release rate that produces the 500 mrem CDE 
thyroid in NUMARC/NESP-007 [Ret: 9.2]. This release rate is backcalculated using the annual average DCF and x/Q as 
follows. 

EAL= 0.5 rem x FF x FT /(f x DAA x x/Q x lE-06 m3/cc) 
Where, EAL= emergency action level, µCi/s 

0.5 rem= SAE EAL [Re£ 9.2, p 5-A-12) 
FF= Frequency factor for the critical sector= 0.1943 [Re£ 9 .9, p 8) 
FT= terrain adjustment factor (1.0) [Input 5.19) 
T = release duration= 1 hour [Assumption 4.4) 
DAA =annual average DCF = 33.02 rem/hr per µCi/cc [Table 6.1.2-2) 
x/Q = annual average atmospheric dispersion= 4.90-06 sec/m3 [Input 5.3] 
lE-06 m3/cc =conversion from cc to m3 

EAL (µCi/s) = 0.5 rem x 0.1943 x 1.0 I (1 h x 33.02 rem/h per µCi/cc x 4.90E-06 sec/m3 x lE-06 m3/cc) 
= 6.00+08 µCits 

The EAL release rate based on the 100 mrem TEDE, 1.34E+08µCi/s, is the most conservative (lowest) and, therefore, is 
used for the SAE determination. 

The monitor specific aJlowable release rates are then converted into actual monitor readings as follows. 

Shield Building Vent (l,2-RE-90-400) 

These monitors read in the control room in units of µCi/s [Ref. 9.11, p 1-33]. The EAL is 1.34E+o8 µCi/s (Section 
6.1.2). 

Auxiliary Building Vent (O-RE-90-10 IB) 

Using the Xe-133 efficiency for the monitor from 11-18 [Ref. 9.4 ], and given the maximum Auxiliary Building 
ventilation flow of228,000 cfin [Input 5.14], the monitor reading is obtained as: 

R = S x K 1 I (F x Kl) 
Where: R =monitor response, cpm 

S =release rate= l .34E+08 µCi/s [Section 6.1.2] 
K 1 =monitor efficiency= 2.27E+o7 cpm per µCi/cc for Xe-133 [Ref. 9.4, p 26] 
F =Auxiliary bldg exhaust flow= 228,000 cfin [Input 5.14] 
K2 = conversion factor from efin to eels= 472 

R == l.34E+o8 x 227E+o7 / (228,000 x 472) 
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6.1.2.8 

6.1.2.4 
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R = 2.83E+o7 cpm (l.25E+o0, µCi/cc) 

The upper limit of O-RB-90-lOlB is 1.59E-01 µCi/cc [Ref. 9.5, Table 11.4.2-2). Therefore, 1.25E+OO µCi/cc is 
offscale . 

Service Building Vent {O-RE-90-132B) 

Using the Xe-133 efticiencyforthemonitorfrom TI-18 [Re£ 9.4], and the maximum service building design 
ventilation flow of 9000 cfin, the monitor reading is obtained as: 

R = S x K1 I (F x K,) 
Where: R =monitor response, cpm 

S =release rate= 134E+08 µ.Ci/s [Section 6.1.2] 
K1 =monitor efficiency= 2.27E+o7 cpm per µCi/cc for Xo-133[Ref. 9 .4, p 26] 
F ::oa Service bldg exhaust flow= 9,000 c:tin [Input 5.13) 
K2 =conversion &ctor :from cfm to cc/s = 472 

R = 1.34E+o8 x 2.27E+o7/ (9000 x 472) 
R= 7.16E+o8 cpm (3.lSE+ol µCi/cc) 

The range upper limit of0-RE-90-132B is 1.59E-01 µCi/cc [Ref. 9.5, Table 11.4.2-2], therefore 3.lSE+ol µCi/cc is 
offscale. 

Main Steam Lines (Steam Generator Discharge) (l,2-RE-90-421,422,423,424) 

To determine the readings for the Steam Generator SG discharge monitors, in mr/hr, the calculation utilizes a flow 
rate of 890,000 lb/hr at 1078. 7 psia and a 0.25% moisture carryover (0.9975 steam quality) [Input 5.5]. This is 
considered the limit of one SG, PORV [Re£ 9.7, p 31]. 

The 890,000 lb/hr is converted to 2,860,464 cc/sec using the ASME steam tables. 

Steam density at 1078.7 psia and 0.9975 steam quality= 0.408606ft3/lb 
1 hr= 3600 sec 
1 ft3 = 2.83 l 68E+04 cc 
890,000 lb/hr x 0.408606 fl3/lb x 2.83168E+04 cc/tr x 1/3600 br/s = 2,860,464 cc/s 

The curie limit is 1.34E+08 µCi/s. The monitor reading at 1.34E+08 µCits is calculated as follows. 
R= (S IF) 

where: R = monitor response, µCi/cc 
S = release rate= 1.34E+08 µCits [Section 6.1.2) 
F = Steam Flow= 2,860,464 eels 

R = 1.34E+08 / 2,860,464 
R = 4.68E+Ol µCi/cc 

Condenser Vacuum Pump Exhaust (l ,2-RE-90-255,256) 

Using the efficiency for the monitor, 0.05625 µCi/cc per mR/hr from TI-18 [Ref. 9.4, p 74], and using the maximum 
condenser vacuum exhaust flow of 45 cfm [Input 5.15], the monitor reading is obtained as: 

R = S x K1 I (F x K:z) 
Where: R =monitor response, mR/hr 

S = release rate= l.34E+08 µCi/s [Section 6.1.2] 
Ki =monitor efficiency= .05625 µCi/cc per mR/hr [Ref. 9.4, p 74] 
F = Condenser vacumn exhaust flow= 45 cfm [Input 5.15] 
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Subject: Radlologlcal Emergency Plan Effluent Radration Monitor EALs Prepared: I Date: 
And Radiation Alert Levels Checked: 

K2 = conversion factor from cfin to cc/s = 472 

R = l.34E+08 x (1/0.05625) I (45 x 472) 
R= 1.12E+OSmR/hr(6.30E+o3·µCi/cc) 

I Date: 

6.LS Gaseous Effiuent Alert Monitor Values 

6.1.S.1 

6.1.3.2 

6.1.3.3 

6.1.3.4 

6.1.3.5 

For gaseous releases, the EAL for the Alert can be determined by multiplying the NO'UE noble gas monitor readings 
calculated in Section 6.1.4 by a factor of 100 [Input 5.l 7J. 

Total Site Alert EAL= 4.90E+OS µCi/s x 100 = 4.90E+o7 µCi/s 

The NOUE monitor readmg values are also multiplied by a factor of 100, as follows: 

Shield Building Vent (1,2-RE-90-400) 

Alert EAL= 100 x NOUE EAL 
= 100 x 4.90E+OS µCi/s [Section 6.1.4.1) = 4.90E+o7 µCits 

Auxiliary Building Vent (O-RE-90-lOlB) 

Alert EAL= 100 x NOUE EAL 
= 100 x l.03E+o5 cpm [Section 6.1.4.2] = l.03E+07 cpm (o:ffscale) 

The u}>per limit of O-RM-90-lOlB is 1.59E-01 µCi/cc [Ref. 9.5, Table 11.4.2-2). 
Therefore, 100 x 4.55E-03 µCi/cc= 4.55E-Ol µCi/cc is offscale. 

Service Building Vent (O-RE-90-132B) 

Alert EAL= 100 x NOUE EAL 
= 100 x 2.62E+o6 cpm [Section 6.1.43) = 2.62E+08 cpm (offscale) 

The range upper limit of0-RE-90-132B is l.59E-01 µ.Ci/cc [Ref. 9.5, Table 11.4.2-2]. 
Therefore, 100x1.lSE-01µCi/cc=1.15E+ol µCi/cc is offscale. 

Main Steam Lines (Steam Generator Discharge) (1,2-RE-90-421,422,423,424) 

Alert EAL= 100 x NOUE EAL 
= 100 x 1.71E-01 µCi/cc [Section 6.1.4.4] = 1.71E+Ol µCi/cc 

Condenser Vacuum Pump Exhaust {1,2-RE-90-255,256) 

Alert·EAL = 100 x NOUE EAL 
= 100 x 4.10E+02 mR/h [Section 6.1.4.5] = 4.10E+04 mRJh 

6.1.4 Gaseous Effluent Unusual Event Monitor Values 

To calculate the gaseous efiluent monitor values for Table 7.0-1, the first step is to determine release rates which 
correspond to the ODCM limit. The SQN ODCM limit is: 

AxDRuM 
2.94E + 02x X/Q 

Where: SoEF, = site release rate limit 
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Subject: Radfologlcal Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 

6.1.4.1 

6.1.4.2 

6.1.4.3 

And Radiation Alert Levels Checked: Date: 

A= dose rate allocation factor for the release point= 1 (dimerufionless). · · 
DRuM = 0.ffsite Dose Limit-= 500 mrem/year to the to~J?od_y..foi'"Jioble gases [Re£ 9.4, p 55] 
'X/Q = 6.94E-06 sec/m3 [Input 5.3] · -
2.94E+o2 =Dose Factor for Xe-133 mrem/y/µCi/m3 [Re:t: 9.4, p 55] 

SnEP = 1 x 500 I (2.94E+o2 x 6.94E-06} 
Somr = 2.4SE+oS µCi/s 

The NOUE site gaseous release rate val'tie is then equal to twice the ODCM limit [Ret: 9.3, Table 5-A-l] 

~ous = 2 x 2.4SE+05 J1Cils = 4.90E+oS µCi/s. 

The monitor specific allowable release rates corresponding to the NOUE are then converted into actual monitor readings 
as follows: 

Shield Building Vent (l,2-RE-90-400) 

These monitors read in the control room in units of µCi/s [Re£ 9.11, p 1-33). Therefore, no calculation is needed. 
The BAL is 4.90E+05µCi/s. 

Auxiliary Building Vent (O-RE-90-10 lB) 

Using the Xe-133 efficiency for the monitor from TI-18 [Ref. 9.4], and the maximum auxiliary building ventilation 
flow of 228,000 cfin [Input 5.14], the monitor reading is obtained as: 

R=~oUEXK1 I (FxKl) 
Where: R = monitor response, cpm 

~=release rate= 4.90E+05 µCi/s [Section 6.1.4] 
K1 =monitor efficiency= 2.27E+o7 cpm per µCi/cc for Xe-133 [Ref. 9.4, p 26] 
F =Auxiliary bldg exhaust flow= 228,000 cfin [Input 5.14] 
K2 c:i conversion factor from cfin to eels = 4 72 

R = 4.90E+o5 x 2.27E+07/ (228,000 x 472) 
R = l.03E+o5 cpm (4.SSE-03 µCi/cc) 

Service Building Vent (O-RE-90-132B) 

Using the Xe-133 efficiency for the monitor from TI-18 [Ref. 9.4] and the maximum service building ventilation 
flow of9000 cfm [Input 5.13], the monitor reading is obtained as: 

R = ~oUE x K1 I (F x K2) 
Where: R = monitor response, cpm 

SNoUE =release rate= 4.90E+o5 µCi/s [Section 6.1.4] 
K 1 =monitor efficiency= 2.27E+07 cpm per µCi/cc for Xe-133 [Ret: 9.4, p 26] 
F =Service bldg exhaust flow= 9,000 cfin [Input 5.13] 
K2 = conversion factor from cfin to eels= 472 

R = 4.90E+o5 x 2.27E+07/ (9000 x 472) 
R = 2.62E+06 cpm (1.15E-01 µCi/cc) 



Calculation No. SQS20247 I Rev: 0 I Plant: SQN f Page: 25 

Subject: Radiologlcal Emergency Plan Effluent Radiation Monitor EALs Prepared: Date:;v 

6.1.4.4 

6.1.4.5 

And Radiation Alert Levels Checked: Date: 

Main Steam Lines (Steam Generator Discharge) {l,2-RE-90-421,422,423,424) 

To determine the readings for the SG discharge monitors, in mrlhr, the calculation utilizes a flow rate of 890,000 
lb/hr at 1078.7 psig and a 0.25% moisture carryover (0.9975 steam quality) [Input 5.S]. This is considered the limit 
of one SG PORV [Ref. 9.7, p 31]. 

The 890,000 lb/hr is converted to 2,860,464 cc/sec using the ASlV.IE steam tables. 

Steam density at 1078.7 psig (1093.4 psia) and 0.9975 steam quality= 0.408606 ft'llb 
1 hr= 3600 sec 
1 ft3 = 2.83168E+04 cc 

. 890,000 lb/hr x 0.408606 ft3/lb x 2.83168E+o4 cclft3 x 113600 br/s g 2,860,464 eels 

The curie limit is 4.90E+OSµCi/s. The monitor reading at 4.90E+OSµCils is calculated. as follows. 

R= (S/F) 
Where: R =monitor response, µCilcc 

S = release rate= 4.90E+OS µCi/s [Section 6.1.4] 
F = Steam Flow =2,860,464 ccls 

R :=: 4.90E+OS / 2,860,464 
R = 1.71E-01 µCi/cc 

Condenser Vacuum Pump Exhaust (l,2-RE-90-255,256) 

Using the efficiency for the monitor 0.05625 µCi/cc permR/hr from TI-18 [Ref. 9.4, p 74], and the maximum 
condenser vacuum exhaust flow of 45 cfin [Input 5.15), the monitor reading is obtained as: 

R = SNoUE x K1 I (F x Ki) 
Where: R =monitor response, mR/hr 

~oue =release rate= 4.90E+o5 µCi/s [Section 6.1.4] 
K 1 =monitor efficiency= .05625 µCi/cc per mR/hr [Ref. 9.4, p 74] 
F =condenser vacuum exhaust flow= 45 cfin [Input 5.15] 
K2 = conversion factor from cfin to cc/s = 472 

R = 4.90E+05 x (1/0.05625) I (45 x 472) 
R = 4.10E+02 mR/hr (2.31E+Ol µCi/cc) 

6.2 Liquid Efiluent Releases 

For each emergency classification, a separate design criteria exists. Each set of criteria specifies minimum values at varying 
locations that when reached, indicate the emergency classification has been reached. These criteria are given in Section 2. 

6.2.1 General Emergency 

Not Applicable [Ref. 9.2, Table S-A-1] 

6.2.2 Site Area Emergency 

Not Applicable [Ref. 9.2, Table 5-A-1] 

6.2.3 Alert 

For liquid releases, the monitor values for the alert classification are calculated using the NOUE values calculated in 
Section 6.2.4, but are a factor of 100 higher [Input 5.20). 
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Subject: Radiologfcal Emergency Plan Effluent Radiation Monitor EALs I Prepared: I Date: 
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6.2.3.1 

6.2.3.2 

6.2.3.3 

6.2.3.4 

And Radiation Alert Levels I Checked: I Date: 

Total Site Alert EAL= 8.20E-01 µCi/ml 

Waste Disposal System (Radwaste) (O-RE-90-122): 

Alert EAL= 100 x NOUE EAL 
= 100 x 1.74E+06 cpm [Section 6.2.4.1] = l.74E+o8 cpm (offscale) 

TherangeupperlimitofO-RE-90-122 is 7.SOE-02 µCi/cc [Re£ 9.5, Table 11.4.2-1]. 
Therefore, 100 x 9.84E-01 µCi/cc= 9.84E+Ol µCi/cc is offilcale. 

Steam Generator Blowdown (1,2-RE-90-120,121): 

Alert EAL= 100 x NOUE EAL 
= 100 x 1.27E+06 cpm [Section 6.2.4.2] ::: 1.27E+o8 cpm (offscale) 

The range upper limit of O-RE-90-120,121 is 2.SSB-02 µCi/cc [Re£ 9.S, Table 11.4.2-1]. 
Therefore, 100 x 3.84E-01 µCi/cc= 3.84E+ol µCi/cc is offscale. 

Condensate Demineralizer (O-RE-90-225): 

Alert EAL= 100 x NOUE EAL 
= 100 x 1.65E+06 cpm [Section 6.2.4.3] = l.65E+08 cpm (offscale) 

The range upper limit of O-RE-90-225 is 2.84E-02 µCi/cc [Ref. 9.5, Table 11.4.2-1]. 
Therefore, 100 x s:o2E-Ol µCi/cc= 5.02E+Ol µCi/cc is offscale. 

Station Sump (Turbine Building Sump) (O-RE-90-212): 

Alert EAL= 100 x NOUE EAL 
= 100 x 2.92E+03 cpm [Section 6.2.4.4] ::r 2.92E+05 cpm 

6.2.4 Unusual Event 

For liquid releases, the ODCM limit is equal to 10 times the Effiuent Concentration Limits (ECL) listed in 10 CFR Part 
20 Appendix B, Table 2, Column 2 [Ref. 9 .1]. The total site ECL is used to determine monitor readings. The maximum 
effluent flow for each liquid effluent stream and a minimum cooling tower blowdown of 15,000 gpm [Input 5.1 O] are 
used for conservatism. 

The site e:ffluent concentration limit is calculated as follows. 

R== l:~/EC4 
Substituting Cfi for q yields R = l: Cfi I ECL1 = CE ti I EC4 
Where: R = the sum of the ratios for the release point= 1 for the 1 OCFR20 limit. 

ECL. =the ECL of radionuclide i, µCi/ml, from 10 CPR 20 [Table 5.7-1]. 
Ci = concentration of radionuclide i, µCi/ml. 
C = total release concentration, µCi/ml 
fi = nuclide specific fraction of total release concentration 

For this calculation, the annual liquid effiuent nuclide mix is used and Di I ECL; is calculated in Table 6.2.4-1. Note that 
the mix fraction is the release rate for each nuclide divided by the total release rate for all nuclides (4.09E+o3 cilyr/unit). 
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Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 

And Radiation Alert Levels Checked: Date: 

- Tablo 6.2.4-1 
Site Effluent Concentration Limit 

Annual Release Rate 10CFR20ECL 
[Table S.6-1) Mix Fraction [Table S.7-1] 

Nuclide (Ci/v) fi (uCi/mD fi/ECL 
Na-24 3.79B-01 9.21&05 S.OOB-OS l.8SE+OO 
Cr-51 1.168-01 2.84E-OS S.OOB-04 S.68S02 
Mn-S4 1.12&01 2.74E-OS 3.00B-OS 9.13:&01 
Fe-S9 1.lSB-01 2.81E-OS 1.00B-OS 2.81E+OO 
Co-58 2.91B+o0 7.UE-04 2.00B-OS 3.S6E+OJ 
Co-60 l.13E-Ol 2.76B-OS 3.008-06 9.20E+c0 

.· •. Zn-65 4.74E-03 1.16E-06 S.OOE-06 2.32B-01 
Br-83 2.06E-03 S.04E-07 9.00E-04 S.60B-04 
Br-84 1.12E-02 4.21E-06 4.00E-04 1.0SE-02 
Br-SS 3.398-06 8.29E-10 Dia 
Rb-86 9.36E-03 2.29E-06 7.00E-06 3.27E-01 
Rb-88 7.93&01 1.94:£.04 4.00E-04 4.BSE-01 
Sr-89 4.20E-02 l.03B-OS 8.00E-06 l.29E-+-OO 
Sr-90 l.36E-03 3.33E-07 S.OOE-07 6.66E-Ol 
Y-90 1.6SE-03 4.03E-07 7.00E-06 S.76E-02 
Sr-91 l.47E-02 3.S9E-06 2.00E-05 1.SOE-01 
Y-91 9.38E-03 2.29&06 8.00E-06 2.86E-Ol 

Y·91m 2.43E-Ol S.94E-OS 2.00E-03 2.97E-02 
Y-93 3.33E-02 8.14E-06 2.00E-05 4.07E-01 
Zr-95 l.36E-02 3.33E-06 2.00E-05 l.67E-01 
Nb-95 l.42E-02 3.47E-06 3.00E-05 1.16E-01 
Mo-99 l.78E+ol 4.3SE-03 2.00E-05 2.18E+o2 
Tc-99m 1.89E+ol 4.62E-03 1.00E-03 4.62E+oo 
Ru-103 7.SlE-02 1.84E-OS 3.00E-05 6.13E-01 

Rh-103m 7.48E-02 l.83E-OS 6.00E-03 3.0SE-03 
Ru~l06 8.38E-01 2.05:£.04 3.00E-06 6.83E+Ol 
Rh-106 8.34E-01 2.04E-04 Dia 

AR-llOm l.20E-02 2.93E-06 6.00E-06 4.88E-01 
Te-12Sm 3.91E-03 9.56&07 2.00E-05 4.78E-02 
Tc-127m 3.44E-02 8.41E-06 9.00E-06 9.34E-Ol 
Tc-127 4.09E-02 1.00E-OS l.OOE-04 l.OOE-01 ..,,.::. .. 

Te-129m 1.66E-OI 4.06E-OS 7.00E-06 S.SOE+oo 
Te-129 2.76E-01 6.7SE-OS 4.00E-04 l.69E-01 
Te-131 3.00E-02 7.33E-06 8.00E-05 9.16E-02 

Te-131m 7.07E-02 l.73E-OS 8.00E-06 2.16E+OO 
Te-132 l.22E+OO 2.98E-04 9.00E-06 3.31E+Ol 
1-130 2.90E-03 7.09E-07 2.00E-OS 3.SSE-02 
1-131 2.42E+OO S.92E-04 1.00E-06 5.92E+o2 
1-132 6.37E-Ol 1.S6E-04 l.OOE-04 J.56E+oo 
1-133 l.30E+OO 3.18E-04 7.00E-06 4.S4E+ol 
1-134 4.49E-Ol 1.IOE-04 4.00E-04 2.7SE-Ol 
I-135 l.04E+OO 2.S4E-04 3.00E-05 8.47E+OO 

Cs-134 8.34E-01 2.04£-04 9.00E-07 2.27E+o2 
Cs-135 2.85E-01 6.97E-05 l.OOE-05 6.97E+OO 
Cs-137 6.73E-01 1.65E-04 1.00E-06 1.6SE+02 
Ba-140 1.39E-Ol 3.40E-05 8.00E-06 4.2SE+OO 
La-140 2.39E-01 S.84E-05 9.00E-06 6.49E+o0 
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Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: 

And Radiation Alert Levels Checked: 

Table 6.2.4-1 
Site Effiuent Concentration Limit 

Annual Releaso Rate 
[Table S.6-1] MixFmction 

Nuclide (Cilv\ 1i 
0>141 9.43E-03 2.31&06 
0>143 2.SOE-02 6.UE-06 
Pr-143 2.90E-02 7.098-06 
0>144 S.OSE-02 1.23E-OS 
Pr-144 4.07E-02 9.95E-06 
W-187 2.12E-02 S.188-06 
No-239 6.42&02 1.57E-OS 

H-3 4.036+03 9.SSE-01 
Total 4.09B+03 1.00E+OO 

The annual site ratio, Rt for one Unit is (fl.ECLt) = 2.44E+03 
ForR= 1, C= 1 /2.44B+o3 =4.lOB-04 µCi/ml 

lOCPR20ECL 
frablc S.7-1) 

CuCi/mn fi/ECL 
3.00E-OS 7.70'&02 
2.00E-OS 3.06E-01 
2.00E-OS 3.SSE-01 
3.00E-06 4.lOE+OO 
6.00E-04 l.66E-02 
3.00E-OS 1.73E-01 
2.00E-OS 7.BSE-01 
l.OOE-03 9.8SE+02 

2.44E+03 

I Page: 28 

Date: 
Date: 

The ODCM limit is R~ 10 [Ref. 9.3, p 69]t and the NOUE is twice the ODCM limit, C [Re£ 9.2, Table 5-A-l]. 
Therefore, the monitor response for the NOUE is 2 x 10 c 20 times the response for the 10 CFR 20 limits calculated 
above. Therefore, the NOUE limit is 20 x 4.lOE-04 = 8.20E-03 µCi/ml. 

The liquid monitor response to 4.lOE-04 µCi/ml of the mix, except for the turbine building sump monitor (O-RM-90-212) 
is calculated as follows in Table 6.2.4-2 below. 

CR=l:{C x ti x Ei) 

Where: CR= count rate, cpm 
C =total release concentration= µCi/ml= 4.lOE-04 µCi/ml 
fi::;:: nuclide specific fraction of total release concentration (Table 6.2.4-1] 
:& =the monitor efficiency for each nuclide cpm per µCi/cc [Table S.8-1] 
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Subject Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 

And Radiation Alert Levels Checked: Date: 

Table 6.2..i.2 
Liquid Monitor R.esoonso 

1,2-RE-90..120,121 
()..RE-90-225 O-RB-90-122 

Et Et 
Cxfi [Table S.8-1] Cx fix:e. [TabloS.8-1) CxtixBt 

Nuclide C11Ci/cc) lcnm ner 11Ci/cc) lcnm) l com 1Jer uCi/cc) (com) 

Na-24 3.SOE-08 S.20E+o8 l.98E+Ol 1.17E+o8 4.4SE+OO 
Cr-SI 1.16&08 4.08E+o7 4.73B-Ol 2.02E+07 2.345-01 
Mn-54 1.12E-08 3.80E+08 4.26E+OO 1.28&+08 1.43E+OO 
Fo-59 1.lSB-08 3.4761-0S 3.99E+oo 1.25E+08 1.44E+OO 
~58 2.92E-07 5.06E+o8 1.48E+o2 1.30:e+o8 3.80E+ol 
Co-60 1.13E-08 6.48E+08 7.32Bi-OO 2.36E+08 2.67B+OO 
Zn-65 4.76B-10 1.88E+08 8.9SE-02 6.60E+07 3.14B-02 
Rb-86 9.39E-10 3.17Bt-07 2.98:&0'2 l.OSB+o7 9.86E-03 
Sr-91 1.47B-09 2.74E+o8 4.035-01 9.0SE+07 1.33&01 
Y-91 9.39&10 l.02E+o6 9.SSB-04 3.5'7E+OS 3.3.sB-04 

Y-9lm 2.44E-08 3.99E+08 9.74E+OO l.S9E+o8 3.88E-t00 
Y-93 3.34E-09 4.06E+o7 J.36E-Ol l.78E+07 S.9SE-02 
Zf..95 l.37E-09 3.89E+08 S.33E-01 l.34E+08 l.84E-01 
Nb-95 l.42E-09 3.89E+08 S.S2E-Ol 1.32E+08 l.87E-Ol 
Mo-99 1.78E-06 1.19E+08 2.12E+02 1.64E+08 2.92E+02 
Tc-99m 1.89E-06 3.09E+o8 S.84E+02 l.26E+o8 2.38E+02 
Ru-103 7.S4E-09 3.80E+08 2.87E+OO 1.60E+o8 J.21E+oo 

Te-129m l.66E-08 1.3SE+07 2.24E-01 4.S9E+06 7.62E-02 -Te-132 l.22E-07 3.78E+08 4.6JE+ol l.72E+o8 2.lOE+Ol 
1-131 2.43E-07 4.02E+08 9.77E+ol l.94E+o8 4.71E+ol 
1-133 l.JOE-07 4.06E+o8 S.28E+Ol 1.21B+o8 1.S7B+ol 
1-135 l.04E-07 3.99E+o8 4.lSE+Ol l.S2E+o8 1.S8E+Ol 

Cs-134 8.36E-08 8.79E+08 7.3SE+Ol 3.22E+08 2.69E+Ol 
Cs-137 6.77E-08 3.41E+o8 2.31E+Ol l.23E+o8 8.33E+OO 
Ba-140 1.39E-08 l.34E+08 l.86E+OO 7.31E+o7 l.02E+o0 
1.a-140 2.39E-08 7.0SE+08 l.68E+Ol 2.9SE+08 7.0SBf-00 
Ce-141 9.47E-l0 1.79E+08 1.706-01 7.SSE+07 7.lSB-02 
Co-144 S.04E-09 3.6SE+07 1.84E-01 l.79E+07 9.02B-02 
Total 4.IOE-04 l.3SE+-03 7.27E+02 

The liquid monitor response to 4.IOE-04 µCi/ml of the mix for the turbine bldg sump monitor (O-RM-90-212) is 
calculated using the same equations, but with the efficiencies for O-RE-90-212 in Table 6.2.4-3. 

~ 
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Subject: .. 

6.2.4.1 

. Radiold§ical Emergency Plan Effluent Radiation Monitor EALs I Prepared: Dale: 
And Radiation Alert Levels I Checked: , Date: 

Table 6.2.4-3 
Liauid Effiucnt Monitor Resnonse for the Tmbine Building Sump Monitor 

Q..RE-90-212 
Et 

Cxfi [Table 5.8-1) CxfixEi 
Nuclide (uCi/cc) (com oer uCi/cc} (com\ 

Na-24 3.80E-OS 1.80E+08 6.84E+OO 
QI.SJ 1.16E-08 6.88E+o6 7.98&02 
Mn-54 1.12E-08 1.40B+08 l.S1B+OO 
Fe-59 1.15E-08 9.04B+07 1.04E+OO 
Co-58 2.92E-07 1.29B+08 3.77E+ol 
Co-60 1.13E-08 l.80B+08 2.03E+oo 
Zn-65 4.76E·10 8.12E+07 3.87B-02 
Rb-86 9.39E-10 l.32E+07 1.24&02 
Sr-91 1.47E-09 4.88E+07 7.17E-02 
Y-91 9.39E-10 S.lOE+OS 4.79E-04 

Y-9lm 2.44E-08 9.St:E+07 2.32B+o0 
Y-93 3.34E-09 3.04E+06 1.02E-02 
Zr-95 1.37E-09 7.19E+o7 9.SSE-02 
Nb-9S 1.42E-09 l.30E+o8 l.SSE-01 
Mo-99 1.78E-06 l.66E+o7 2.9SE+Ol 
Tc-99m 1.89E-06 8.68E+06 1.64E+Ol 
Ru-103 7.54E·09 8.19E+07 6.18E-01 

Te-J29m 1.66E-08 4.29E+06 7.12E-02 
Te-132 - 1.22E-07 2.64E+o7 3.22E+OO 
1-131 2.43E·07 3.00E+07 7.29E+o0 
1·133 1.30E·07 8.20E+07 1.07E-t-Ol 
1-135 1.04E-07 4.86E+07 S.OSE-t-00 

Cs-134 8.36E-08 l.llE+-08 9.28E+OO 
Cs-137 6.nE-08 l.11E+o8 7.SlE+OO 
Ba-140 1.39E-OS 2.43E+o7 3.38E-Ol 
la-140 2.39E-08 l.81E+o8 4.33E+o0 
Ce-141 9.47E-10 S.13E+06 4.86E-03 
Ce-144 5.04E-09 1.12E+o6 S.64E-03 
Total 4.10E-04 1.46E+o2 

Waste Disposal System (Radwaste) (0-RE-90-122) 

The setpoint is calculated from the equation below. 

SPNous = BKGD + 20 x ~ONJTOR x FonfFLS 

Where: SPNoUE =EAL setpoint, cpm 
BKGD =background count rate= 0 cpm [Asswnption 4.2] 
20 =factor to convert from 10CFR20 limit to NOUE limit [Section 6.2.4] 
C~oNrrOR = monitor response, cpm per 10 CPR 20 limit= 7 .27E+02 cpm [Section 6.2.4] 
FLS =Liquid stream flow rate= 125 gpm [Input 5.12] 
FoIL =dilution flow= cooling tower blowdown = 15,000 gpm [Input 5.10] 

SPNoue = 0 +20 x CRMoNrrOR x Fon!FLS 
SPNOUE = 0 + 20 x 7.27E+02 x 15,000/125 
SPNous = 1.74E+o6 cpm (9.84E-01 µCi/cc) 
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Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 

6.2.4.2 

6.2.4.3 

6.2.4.4 

6.3 

6.3.1 

And Radiation Alert Levels Checked: Date: 

Steam Generator Blowdown (l,2-RB-90-120, 121) 

The setpoint is calculated from the equation below. 

SPNOUR = BKGD + 20 x C~ONiroR x FDu/FI.S 

Where: SPNouc = EAL setpoint, cpm 
BKGD =background count rate= 0 cpm (Assumption 4.2] 
20 = filctorto convert from 10CFR20 limit to NOUE limit [Section 6.2.4] 
~ONJTOR =monitor response, cpm per 10 CFR20 limit= 1.35E+03 cpm [Section 6.2.4) 
Fi.s =Liquid stream flow rate= 320 gpm [Input 5.11) 
Fon.= dilution flow= cooling tower blowdown = 15,000 gpm [Input 5.10] 

SPNoUE = 0 +20 x c~ONIIOlt x Fon/F'LS 
SPNotm = 0 + 20 x l.3SE+03 x 15,000/320 
SPNOUS =- 1.27E+06 cpm (3.84E-Ol µCi/cc) 

Condensate Demineralizer (0-RE-90-225) 

The setpoint is calculated from the equation below. 

SPNOUE = BKGD + 20 x CilMoNrroa x FDnfFts 

Where: SPNoUE = EAL setpoint, cpm 
BKGD =background count rate= 0 cpm [Assumption 4.2] 
20 = factor to convert from 1 OCFR 20 limit to NOUE limit (Section 6.2.4] 
CRMoNrroR =monitor response, cpm per 10CFR20 limit= l.35E+03 cpm [Section 6.2.4] 
Fi.s =Liquid stream flow rate ca 245 gpm [Input 5.9] 
FnIL =dilution flow= cooling tower blowdown = 15,000 gpm [Input 5.10] 

SPNoUE = BKGD +20 x CRMOND'OR x FoulFu; 
SPNoUE = 0 + 20 x 1.3SE+03 x 15000/245 
SPNoUE = 1.65E+o6 cpm (5.02E-01 µCi/cc) 

Station Sump (Turbine Building Sump) (O-RE-90-212) 

The setpoint is calculated from the equation below. 

SPNoUE = BKGD + 20 x CRMONrroR 

Where: SPNoUE = EAL setpoint, cpm 
BKGD =background count rate= 0 cpm [Assumption 4.2] 
20 =factor to convert from 10 CFR 20 limit to NOUE limit [Section 6.2.4] 
CRMoNJTOR = monitor response, cpm per 10 CFR 20 limit= 1.46E+02 cpm [Section 6.2.4] 

SPNOUE =. BKGD +20 x ~ONITOR 
SPNOUE = 0 + 20 x l .46E+02 
SPNoUE = 2.92E+03 cpm 

Radiation Levels, Area Radiation Monitors (ARMs) 

General Emergency 

Note Applicable [Ref. 9.2, Table 5-A-l] 
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And RadlaUon Alert Levels Checked: Date: 

6.3.2 Site Area Emergency 

Not Applicable [Ret: 9.2:J Table S-A-1] 

6.3.3 Alert 

The initiating condition (IC) for a NOUE is an unplanned valid direct ARM reading increase by a factor of 1000 over 
normal levels [Re£ 9.2, page 5-A-S]. It is assumed that the maximum dose rate for general access areas is 2.5 mrem/hr 
[Aswmption 4.4]. Therefore, the BAL for ARMs is: 

EAL= 1000 x 2.S mrem/hr = 2,500 mrem/hr. 

Table 6.3.3-1 
Area Radiation Monitor Alert EALs 

Monitor Number Locatfon Area Elevation EAL 
1.2-RE-90-1 Spt.Dt Fuel Pit Axea 734.0 2.SB+03 mxemJhr 
O-RE-90-5 Soent Fud Pit Pump Arra 714.0 2.SB+03 mremlbr 
l,2-RE-90.6 Component Coolill2 Heat Exchanger Arra 714.0 2.SE+03 mrem/br 
l.2-RE-90-7 Sample Room 690.0 2.SE+o3 nuemJhr 
l.2-RE-90-8 Auxiliarv Feedwatcr Pumm Area 690.0 2.SE+o3 mrcm/hr 
O-RE-90.9 Waste EvanmatorCondcnsato Tanks Arra 669.0 2.SE+o3 mrem/hr 

l,2-RE-90-10 eves Board Area • 669.0 2.SE+03 mrcm/hr 
O-RE-90-11 Contaimnent Spray and RHR Pumo Area 653.0 2.SE+o3 mremlhr 
0-RE-90-102 Fuel Pool Air Space 734.0 2.SE+03 mrem/hr 
O-RE-90-103 Fuel Pool Air Space 734.0 2.SE+03 mremJhr 
O-RE-90.230 Condensate Deminemlizer Arra 685.0 2.SE+03 mrem/hr 
O-RE-90-231 Condensate Demineralizer An:a 706.0 2.SE+o3 mremJhr 

6.3.4 Unusual Event · 

This IC addresses unplanned increases in plant radiation levels that represent a degradation in the control of radioactive 
material, and represent a potential degradation in the level of safety of the plant No specific numerical criteria are 
developed for the NOUE. 
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7.0 Sm.®1.IAR.Y OF CALCULATION RESULTS 

A summary of the event classification Process Radiation Monitor EALs is listed in Table 7 .0-1. 

TabJe7.0-1 
- of Process Ra<liation Monitor Event Classification EALs 

Uni1s NOUE Alert 
Site Area General 

- -
Total Site (Gas) uCi/s 4.90E+oS 4.90E+o7 1.34E+08 1.34B+o9 
Shield Building Vent JlCi/S 4.90B+oS 4.90E+07 1.34E+08 1.34E+o9 
1.2-RE-90400 
Auxilimy Building Vent cpm 1.03E+OS OflScale Offscalc Offscale 
O·RE-90-lOlB 
Service Building Vent cpm 2.62.E+-06 Offsca1e OftScalo OflScale 
O-RB-90-1328 
Main steam Lines (Steam Gmemtor Dischmge) µCi/cc 1.71&01 1.7JE+ol 4.68E+Ol 4.686+02 
1.2-RE-90-421.422.423.424 
Condenser Vacuum Pump Exhaust mR/hr 4.106+02 4.106+04 l.12E+OS l.12E+o6 
l.2-RM-90-255.256 

Total Site (Liquid) at Ci/ml 8.20&03 8.20E-01 NIA NIA 
Waste Disposal System (Radwaste) cpm l.74E+06 Off scale NIA NIA 
O-RE-90-122 
Steam Gmemtor Blowdown cpm 1.27E+o6 Off scale NIA NIA 

-1.2-RE-90-120.121 
Condensate Demineralizer cpm l.6SE+o6 Off scale NIA NIA 
O-RE-90-225 
Turbine Building Sump cpm 2.92E+o3 2.92E+OS NIA NIA 
0-RE-90-212 

A summary of the event classification ARM EALs is listed in Table 7.0-2. 

Tabte7.0-2 
Summarv of Area Radiation Monitor Alert EAI.s 

Monitor Location Arca Elevation EAL 
Number 

1.2-RE-90-1 Spent Fuel Pit Area 734.0 2.SE+03 mR/hr 
O-RJS.90-S Spent Fuel Pit Pump Area 714.0 2.SE+03 mR/hr 

1.2-RE-90-6 Comoonent Cooliu Heat Exchantter Area 714.0 2.SE+03 mR/hr 
1.2-RE-90-7 SanmJeRoom 690.0 2.SE+o3 mRlhr 
1.2-RE-90-8 Auxiliarv Feedwater Pumos Area 690.0 2.SE+03 mR/hr 
O-RE-90-9 Waste Evanorator Condensate Tanks Area 669.0 2.SE+o3 mR/hr 

l.2-RE-90-10 eves Board Area 669.0 2.SE+03 mRlhr 
()..RE-90-11 Containment SDrav and RHR PumD Area 653.0 2.SE+03 mRlhr 
O-RE--90-102 Fuel Pool Air Soace 734.0 2.5E+03 mRlhr 
O-RE-90-103 FueJ Pool Air Soace 734.0 2.SE+03 mRlhr 
O-RE-90-230 Condensate Demineratizer Area 685.0 2.SE+03 mRlhr 
O-RE-90·231 Condensate Demineralizer Area 706.0 2.SE+03 mR/hr 
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8.0 CONCLUSIONS 

Site specific radiation monitor EALs for classifying Emergency Events at the Sequoyah Nuclear Plant (SQN) have been 
calculated and are listed in Tables 7.0-1 and 7.0-;2. 

8.1 Margin 

An EAL is a pre-determined observable threshold of a plant initiating condition that places the plant in a given emergency 
class. It is .not a "setpoint" value that protects equipment, or initiates safety SSCs to control the course of an accident. 
Therefore. there is no defined basis for requiring margin between the value of the observable and the EAL. 

8.2 Special Requirements and Limitations 

There are no special requirements or limitations associated with this calculation or the use of the results. 

9.0 REFERENCES 

9.1 "Code of Federal Regulations, Standards for Protection against Radiation,,, 10 CFR 20 
9.2 NUMARC/NESP-007, Rev. 4 
9.3 Sequoyah Nuclear Plant OflSite Dose Calculation Manual (ODCM). Rev. 55 
9.4 SQN TI-18, Calculation Methods for Effluent Radiation Monitors, Rev. 0048, 05/13/2008 
9.5 Sequoyah Nuclear Plant Updated Final Safety Analysis Report (UFSAR), Amendment 21 
9.6 BP A-400, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents 
9.7 SQN-DC-V-4.4.1, "Main Steam System," Rev. 13 
9.8 Regulatory Guide 1.101, "Emergency Planning and Preparedness for Nuclear Power Reactors" 
9.9 SQNJFD77-93, Rev. 0 (Included as Attachment 1). 
9.10 SQNX_Ql977 _93, "TV A Gaseous Effiuent Licensing Code - SQN 95 Land Use Survey-X/Q- 1977-93 Data," Rev. 0, 

11102/1995. (Included as Attachment 2). 
9.11 SQN-V1M-S637-433 l, "Sorrrento Electronics, RM-80 Microprocessor and Wide Range Gas Monitor," Rev. 11 

~·, 
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NPG CALCULATION DESIGN OUTPUT 

Calculation Identifier: SQS20247 Engineering Change EDC E22492 
Revision 000 Document 

Calculation Title: .Radiological Emergency Plan Effluent Radiation Monitor EAL's and Radiation Alert Levels 

-
J.M. Rfch/ LV I/ .L ~ 05/1812010 B. C. Schwartz//>'!~~ -,;,;;;JI._ -· L 05/1812010 

(/ Preparer Date vf ~ ~-<a.CI Date 

B.C.~~~06/18/2010 1ppsk1J 
~h•!.. 99::-_,., 'oL} ~ ~I 

~-, l Checker Date Date 
. . r~ r-t.e.CQNC31-.. T ~~I r/lb This Calculation Design Output is a compilation of the design output requf rements of the re erenced calculation. 

Review of the referenced calculation for additional design output information is not required nor aDowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

Summarv of Radiation Eftluent Monitor EALs 
Units NOUB Alert Site Area General 

Emereencv Eme12encv 
Total Site (Gas) uCils 4.90E+OS 4.90E+07 1.34E+08 1.34E+09 
Shield Building 
l-Rl-90-400 (EFF LeveO µCils 4.90E+oS 4.90E+07 l.34E+o8 l.34E+o9 
l-Rl-90-400 lEFF Level) uCi/s 4.90E+OS 4.90E+o7 l.34E+o8 l.34E+o9 
Auxiliary Building 
O-RM-90-1018 cmn l.03E+OS Otfscale Offscale Offscale 
Service Building -. O-RM-90-J32B com 2.62E+06 Off scale Offscale Offscale 
Steam Generator Discharge 
{Main Sream Line Monitors} 
J-Rl-90-421 thru - 424 µCi/cc l.71E-Ol 1.71E+Ol 4.68E+ol 4.68E+o2 
2-Rl-9o-421 thru - 424 uCi/cc 1.71E-01 l.71E+ol 4.68E+ol 4.68E+o2 

Condenser Vacuum Exhaust 
l-RM-90-2SS-256A mR/hr 4.10E+o2 4.lOE+o4 l.12E+oS 1.12E+06 
2-RM-90-255 -256 mR/hr 4.10E+02 4.10E+o4 1.12E+oS 1.12E+06 
Total Site a.iould> JJCl/ml 8.20E-03 8.20E-01 NIA NIA 
Radwastc Monitor 
O-RM-90-122 com 1.74E+o6 Offscale NIA N/A 
SGBD 
1-RM-90-120.121 com l.27E+06 Offscale NIA NIA 
SGBD 
2-RM-90-120.121 cpm 1.27E+06 Off scale NIA NIA 
Condensate Demin 
O-RM-90-225 com l.6SB+06 Offscale NIA NIA 
Turbine Bldg Sump 
O-RM-90-212 cpm 2.92E+o3 2.92E+05 NIA NIA 

Summarv Of Area Radiation Monitor Alert EALs 
Monitor No. Location Area Elevation Alert EAL 

l.2-RM-90-1 Spent Fuel Pit ARM 734.0 2.SB+03 mR/hr 
O-RM-90-S SFP Pumps ARM 714.0 2.SE+o3 mRJhr 
1.2-RM-90-6 CCSHXSARM 714.0 2.SE+03 mR/hr 
l..2-RM-90-7 Samole Rm ARM 690.0 2. SE+o3 mRJhr 
l..2-RM-90-8 AFWPumos 690.0 2.SE+03 mR/hr 
O-RM-90-9 Waste Cnds Tks ARM 669.0 2.SE+o3 mR/hr 
l.2-RM-90-10 CVCSBdARM 669.0 2.SE+o3 mR/hr 
O-RM-90-11 Cnbnt Sorav and RHR Pumos Radmon 653.0 2.SE+o3 mRJhr 
O-RM-90-102 Soent Fuel Pit Radmon 734.0 2.5E+o3 mR/hr 
O-RM-90-103 Socnt Fuel Pit Radmon 734.0 2.SE+o3 mRJhr 
O-RM-90-230 CNDS Dcmineralizcr ARM 685.0 2.SE+03 mR/hr 
O-RM-90-231 CNDS Dcmineralizcr ARM 706.0 2.SE+o3 mRJhr 

lVA 40534 [10-2008} Page 1of1 
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JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY W!Nri DIR.E3:~T.lQN FOR 

· · ·Calculation ·sQS20247 
Attachment 1 

· Page 2 

STABtLITY CLASS A 
(DELTA T<o=-1. 9 C/100 l.J) 
SEQUQYroi N:OCLEAR PLANT 

WIND 
D!RECTION CALM 0. 6-1. 4 l.S-3.4 

N 0.000 0.000 o. 0"22. 
NNE 0.000 0.000 0.09.7 
NE Ci. oo·o o.ooo o.2$g 
ENE 0.000 ci.ooo 0.062 
E o.ocio o.ooo o.o6Q. 
ESE 0.000 0 .. 001 0.042 
SE 0.000 0.000 0.032 
SSE o. 00.0 0.000 0 .. 0'13. 
s 0.000 0 .:ooo 0.046 
ssw 0.000 o.tJOO o.oaa 
SW Q.000 o .. noo Q.059 
WS~I 0.000 0.000 "O. 014' 
fl 0.000 o:ooo .O.OOB 
.WNW 0.000 0.000 0.061 
NW 0.000 o .. ooo 0.002 
NNW 0.000 0.001 0.0'01 

SUBTOTAL 0.000 0.001 0.8·39 

TOTAL HOURS. OF VALID STABILI'l'Y OBSERW.TIONS 
TOTAL HOURS OF STABI~ITY CLASS A 

JAN 1, n - DEC 31, 93 

.WIND SPEEO-(~P.Hl 

3,5-,5.4 i?.5-7.4 7.. 5-12,.4 

0.092 0.102· 0.;;!09 
0 •. 52.9 0.581 0.509 ·o. 7El4 (),425 ·o.2z8 
o .. oao O.OlB 0.003 
0.056 0.()0~ 0.00,0 
0.040 0.0(}2 0 •. 001 
a.on 0.009 O:rOOl 
.0.102 -0. 0.67 0 .. 0:6.0 
0:1i;o 0.18.1 0.13'8 
0.450 Q.656 ·o.·l-94 
o·. 4 !ie 0.40.8 0~·09 

0.054 o.ose 0.,064 
0 .• 018 0.036 o:. 069 
0.006 0.027 o·= •. ifa'7 
0.013 0.038 .0.130 
ri. 025 0.0"11 0.247 

2.919 2.751 2 .• 347 

TOTAL HOURS OF VALID WIND OIR~CTION-WIND SPEED-STABILITY CJ.J\SS A 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: SEQUOYAH NUCLEAR PLANT 
STABILITY BASED ON DELTA-T BETWEEN 9.25 AND 45.99 METERS 
WIND SPEED AND DIRECT~ON MEASURED AT 9.73 METER LEVEL 

MEAN WIND SPEED ~ 6.40 

NOTE; TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROU.NDED N'UMBERS 

12 •. 5-18'.4 

p.022: 
o.oaa. 
P.,:Oi(f : 
o. o:o·o· 
o,.~OQ. 
0. MO: 
0,0,0.l 
0.,.9µ. 
0.0:15 o .. o2i~ 
Q .•. Ql,. 
0. (12.'(). 
0 .. (1.i.~ 
0.010. 
0.011 
0 .. 024 

0 .. 2.29 

144521 
13072 
130.13 

14279'5 
0 

16;_. '5:..;,a4·. 4: 

a •. !>Oo 
~.pp,4 

•O'.·QtU: 
. o;., il;OP 

.q_·, 90Q 
· :o.opo . ._ · 

!>,. 9.()Q 
• :o-;_oo::i, , 
. Q,Ot)l. 

. :.· :o:.t1'02 .; .. 
o· •. 004: · 
1f.003: 

·01.0;03· 
,;0,.000 
.O~O.O~ 
(f.001 

o.:ots. 

>m24,,~ TOTAL 

-o.:o_DQ 0,~'07 

0 .-00:0 l. 75'8 
o .... CYQP 1~686 

Q .• oo:o: 0.162 
O.'DO.~. O·.l2Q 

. o. 000 0.085 
Q,.qQQ'. 0.115 
o~ 0:01. o. 28=7 

. o.ooo· 0.540 
ci.:i:Jno·, 1.613 o •. QOO: · l. .15,7 
jj. QQO' .. 0.2.14 
o.aua. tl.151 o .. O:CJO (f.lli 
~ .. 00.0' .. Q.205 
o~ooo· lL382 

.0. 00.1 9:.113 
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JOIN~ PERC:ENTAGE FREQUEN'C;J:ES OF -WINO :SE>EED ~~ WIND" DIRE:CTIOO :~o:a. 

STABiiITY CLASS B 
('-L ~< DEJ,TA T<m-"1.1 C/lOD M) 

"$.EQUOYAH l!IUCLEAA ~LANT 

JAfil 1, !7 • DEC '.llr. ~"3 

WIND 
DIRECTION CALM 0, 6-l. 4 1.5-3.~ 

N o.ooo 0.000 o.01a 
NNE o.ooo ~). 000 0.108 
NE 0.000 0.000 0.26•3 
ENE 0.000 o.ooo 0.063 
E o.ooo g:gg& 0.0~0 
:ESE 0.000 0. 0"34 
SE o.ooo 0.001 0.038 
SSE 0.000 t:i.OQO 0.043 
s o.ooo o.ooo 0.044 
SSW 0.000 0.000 0.103 
<SW 0.000 0.000 0.059 
WSW 0.000 0.001 0.020 
w 0.000 0.000 O.Oli 
WNW 0.000 0.000 0.009 
NW 0.000 0.000 0.004 
:NNW 0.000 0.000 0.00.6 

SUBt01'AL 0.001 0.002 0. 874. 

TOTA.I. tiO!JRS .OF VALID STABILITY OBSERVA'f!CNS 
TOTAL HOURS· OF STABILITY .CLASS B 

W!ND SP~E.D lMFfi.) 
3.:S-5.4 5.5-1.4 1. s.-1·2 •. 4 

0.050 O.Oal 0:;0·66 
0.28.1 Q.192 o.i39 
0.292 o.ris 0:.065 
0.0'3"1 0.005 .o.·ooo 
0.0"24" 0.001 0.0.01 
0.-Q23 0.000 0 .. 000 
0.03? 0.001 o .. ooo 
0.0-69 0. 024 0 .• 027 
0.121 0.064 0.051 
0.362 0.256 o·.uo 
0.324 0.186 o.674 
0.04.0 0.023 0.026 
0.011 0.021 0.025 
o .. ois 0.020 0.029 
0.009 0.031 0.055 
0.024 0.055 0.075 

1. 719 1.090 0.'14.2 

"TOTAL HOURS OF VALID WIND DIRECTION-WINO Sl?EED"'STABILITY CLASS B 
TOTAL HOURS OF VALID wrno DIRECTION-WIND SeEED-STAB:r.LITY OBSERVATIONS 
TOTAL HOURS CAW 

METEOROLOGICAL FACILITY: SEQUOYAH NUCLEAR !?LANT 
STABILIT't BASED· ON DELT.n..-T BETWEEN 9.'2S AND 45. 99 METERS 
WIND Sl?EED AND DIRECTtON MEASURED AT g<, 7'.3' METER LEiJE:L 

MEAN WIND SPEED "' 5. 53 

NOTE:· TOTALS AND SUBTOTAL.S ARE OSTAINEO. ~OH UNROONDEO'. NUMBERS 

i2. s.-·1a .• ' . 

o .. 00"3' . 
o. oo.a.··. 
o.iHi5 
o.o·o.o o.qoo 
o.ooo 
o.oo.e 
o.oos 
0. (j(fa 
O-Gi5 
0.004 
0.004 
0.008 
0 .. 004 
0.008 
o.o.oa 
0.072 

14452J 
6478 
6.441 

142795 
1 

ia.:s .. 24.,~· .. ; ·. -:·--·, .- ' 

o:.::oti:o 
·0..000 
'li;bao 
g::.g~g. 
o.ooo. 
0 •. 0-00 '· 
o. .• 0()2 

·:O. ~·0:01 
o· .. ooo 
:o.QO.i 
.o. 0"()4-
0 .• 003 ·a.noQ: 
Cl .:Q.Ol 
0. •. 000: 

O:-Q.11 
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>."",2"4. s . . TQT~L 

o:.oco 0.219 
D:."ObO 0.728 o :o'Gii" o.7s1 
0.00,0 : 0 • .105 
O."ot!Jo · 0 •. 016 

g:&~~: 
0.05:7 
0 .. -016 

Q.QOO .0 •. 169 o .·O'O:O; o.i:e4 
o.obo. 0.1l4.S 
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.· .· 
JOINT PERCENTAGE . FREQOENctgs OF WIND SPEED BY· WI~D~ OIRECTION FOR 

s·TABILIT.'i CLASS C. 
t..;i. 1< DELTA T<:=-i.s c1100 .Ml 

·SI:;QDOtAH blUyLEAll PLANT 

JAN r, 1'1 - DEC. 31, 93: 

'WIND WIND SPEED'(MPH) 
JJ':IRECTION CALM o.6-l.4 1.S-3«4 3.s-5.·4 5.5-7.4 7 ;·5-.12. 4 

N 0.000 0.000 0.036 0.092 0.091 o. 064 
NNE 0.000 Q.000 0.1.69 0.256 0.186 0. 14.B 
NE 0.000 o. 0.01 0.349 0.226 0 .• 099 0.062 
ENE 0.0.00 0.001 0.082 0.02·6 0.003 o.ooo 
E 0.00-0 0.001 0.076 0.008 0.001 0.000 
ESE 0.000 0.001 0.05.1 0 .1,)12 0.000 0.001 
SE 0.00.0 0.001 0.066 0.026 0.002 0.001 
SSE 0.000 0.001 0.053 0.06'7 0.020 0.015 
s o.oeio 0.001 '0.076 O.UB 0.053 0.057 
SSW 0.000 0.001 0.148 0.429 0.254 0.132 
SW 0.000 0.000 0.1.31 0.386 0.225 Ci.079 
WSW 0.000 0.001 0.032 0. 045 0.041 0.027 
·W 0.000 0.000 0.020 0.020 0.016 0.034 
·WNW o.ooo 0.001 0.011 0 .• 009 0.025 0.0.30 
:NW 0.000 0.001 0.006 0.018 0.045 0.056 
NNW 0.000 .0.001 0.011 0.041 0.057 0.085 

SUBTOTAL O.QOO 0.0()8 1.317 l.811 1.117 0.7'93 

TO'I'J>.L HOURS OF VALID S1!'AB!LITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS C 
'rOTAL HOURS OF VALID WINO. DIRECTION-WIND S:PEEO-STABILI'l'Y .CLASS C 
TOTAL HOURS oF VALID WIND. DIREC.TION-WUm SPEED"".STA;BII,.lTY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: . SEQUOYAH NUCLEAR PLl\NT 
·STPiBILITY BASED ON DELTA·-T BETWJ:;EN 9.2'5 AND 45.99.METERS 
WIND SPEED AND DIRECTION. MEASURED AT ·9:, 13. METER LtVEL 

MEAN WIND SPEED ~ 5.32 

NOTE: TOTALS AND. SUBTOT~.LS ARE OBTAINED FROt-3 WROUNDEO N0f·1BERS 
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JOINT PE~CENTAGE FREQUENCIES OF WIND SPEED: BY WIND: O.~RSCT.IO~ f.QJt .. 
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-STAB!LI~Y CLAS$ D 
·{-1. S<'._ DELT~ .T< ... -0. 5 .C/100 Ml 

SEQUO~NIJCLEAR PLANT 

WIND 
DIRECTION CALM 0.6-1.4 1.5-3. 4 

-N 0.004 0.014 0.102 
NNE 0.007 0.0.97 1.19.3 
.iE 0.00.6 0.098 1.064 
ENE: 0.001 0.034 0.231 
E 0.00-1 0.046 0.186 
ESE 0.001 0.036 0.1·25 
SE 0.001 0.036 0.18"1 
SSE 0. 002 0. 0.19 0.324 
s o.oos 0.069 o._893 
S$W 0.008 o_. on 1.Jn 
SW 0.006 0.089 1.014 
WSW 0.002 0.058 0.3-13 
w 0.001 0.058 o.i97 
WNW 0.001 q.041 o-.1~a-

Nw 0.001 b.057 Q.1"45 
NNW o. 002- .0 r06tJ 0.,2?$-

SUBTOTAL 0.052 0.988 B.·!I??-

:TOTAL HOURS OF VALID STABILITY OBSERvJi.TlONS 
TOTAL HOURS OF STABILITY CLASS D 

Jll.N 1, 17 - DEC 31, 93 

WIND Sl?EEO (MPH) 
3 ,:5-5. 4. 5.5-1.4 1.5-12.4 

o. 7"62 0.749 0.738 
l.534 1.322 l.191 
0.518 0.286 0.254 
0.037 0.011 0.001 
0.030 0.006 0.002 
Q.02-4 0.003 0.:004 
0.039 0.011 0.005 
0.180 o.oe·s 0.132 
0.955 0,439 0.317 
2,066 l.036 Q.6.58 
1.387 0 •. 661 0.326 
0.276 0.158 0 .1_93 
0.162 0.170 0.1,62 
P •. 1s~ 0 .19.5. e. l.6P. 
0.256 o.:33i o.29s 
_0.39.1 a .. 6,30 0.!506; 

~,178 6.:096- ~.006 

TOTAL HOURS OF VALID WIND DIRECTIOt~-WIND SPEED-STABILITY CLASS D 
TOTll.L HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTA!, HOURS CALM 

METEOROLOGICAL FACILITY: SEQUOYAH NUCLEAR PLANT 
ST1'..BILITY BASED ON DELTA-T .BETWEEN 9 .-2.5 AND 45. 99 METERS 
WIND Sl?EED AND DIRECTION MEASURED AT '9 .• 13 METER LEVEL 

MEAN WIND seEED = 5.13 

NOTE: TOTALS AND SUBTOTALS· ARE .OBTAINED .FROM UNROl:JNDED NUMBERS 
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.• 

WIND 
DIRECTION CALl-l 0.6-1.4 LS-3.4 

N 0.057 0.442 2.054 
NNE o.on 0.582 2.512 
NE 0.022 0.297 o. 57·9 
ENE 0.006 0,129 0.129 
E 0.007 0.172 0.115 
ESE 0.006 0.147 0.109 
SE 0.008 0.193 0.170 
SSE 0.015 0.263 0.380 
s 0.034 0.346 l.U2 
SSW 0.058 0.335 2.·199· 
SW 0. 04"8 0.286 1.801 
~SW 0.022 0.207 0. 75i 
w 0.013 0.179 0.405 
WNW 0.011 O.Hi2 0.30~ 
NW 0.013 0.186 0.392. 
NNW 0.025 0.255 0.818 

SUBTOTAL 0.416 4.182 13.963 

TOTAL rlOURS OF VALID Sl'ABlLITY OBSERVATIOifS 
TOTAL ROURS OF STABILITY CLASS E 

STAaIL1TY CLASS E 
1-0.5< DELTA T<= l.5 C/100 M} 

SEQUOYAH NUCLEAR PLANT 

JAN l, 77 - DEC 31, 93 

WIND SPEEPIMPHl 
3.5-5.4 5..5-7.4 7 .5-12. 4 

1.009 o.sn 0.2QO 
1.321 0.469 o .. l,9~ 
0.298 0.071 0.032· 
0.022 ().004 e.001 
0.020 0.004 o. o·oi 
0.009 0.004 0.003 
0.033 0.007 0.004· 
0.1.23 0 .• 102 a.us 
o~. 617 0.332 0;353 
l. 361 0.631 0.425 
1. 210 0.551 0 .2'5-9 
0 .• 352 0 .• 157 o.i:p3 
0.187 0.085 0 •. 003 
0.1,6~ o.tne 0. 0-4:8 
0.283 0.130 0.07.6 
Q.554 0.218 0.134 

7".620 3.Jas ~.03'3 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABIL:i:TY CLASS E 
TOTAL HOURS OF VALID WIND DIRECTION-~IIND $PEED-STABI1.l'I'Y OBSERVATIONS 
TOTAL HOURS CALt-1 

METEOROLOGICAL FMILITY: SEQUOYAH NOCLEAR' !?LANT 
STABILITY BASED ON OELTA-T BETWEEN 9.25 JWD 45.~9 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.73 METER LEVEL 

MEAi>J WIND SPEED = 3.64 

'NOTE: TOTALS AND SUBTOTALS ARE OSTAI~ED FP,OM UNR"OU~DEP Not4BERS 
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.· 
JOINT E'ERCENTA~E E'REQOENC:t:l!;S OF WIND SPEED BY WIND DIR:E<;Tt()~ Fj;)).r 

Calculation SQS2024 7 
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. Page 7. 
STABILITY CLASS F 

.l. 5< DEL~A T<"' 4. 0 C/100 Ml 
S&QUOYAH.NOCLEAR PLANT 

.~ 1; "J.7· - DEC 31, ~.9 

,.., WIND 
DIRECTION CALM 0.6-1.4 

W-W? Si?'.E'E.I> !~PHl. 
i.s .... 1."4 3 .. 5-5...4 s.s-1 .. 4 1;s..,12.4 1z.s-1s.4'- tS:'·'P~4'.·4° >;,,i•L.!f 

N 
NNE 
NE 
ENE 
·E 
ESE 
SF. 
·SSE 
.S 
.SSW 
SW 
WSW 
w 
WNW 
NW 
·NNW 

SUBTOTAL 

0.039 
0.082 
0.028 
0.004 
o. 004 
O.OOj 
0.005 
0.008 
0.013 
0.020 
0.016 
0.005 
O.OQ3 
0.002 
0.004 
0.007 

0.244 

0. 23.9 
Q.601 
0.378 
0.127 
0.13? 
0 •. 116 
0.171 
0. 0201 
0.179 
0.136 
0.083 
0.0·3_9 
0.039 
.Q. 025 
0.031 
0.061 

2.562 

l. 69'3 
J •. ur 
·o. 973 
Q~9~8 
0.066 
0.0'2'9 
o.i:n4 
0.195. 
0.4it3 
0.851 
0.72:5 
0.186 
0.119 
0.090. 
·0.14.a 
0.291 

9.395 

TOTAL HOURS OF VALID STABILl'l'Y OBSERVATIONS 
TOTAL HOURS OF STABILITY CLP.SS F 

0 .2"78 
0~.325 

·o.i2s 
o.o.oa 
0 .-004 
o.uoo 
Q.005 
0 .·011 
0. tJ 67 
0.233 
0.338 
0.0.65 
O."Oil9 
0.029 
0. 677 
0,.190 

1.610 

0.045 
0.093 
0.030 
0.001 
o.ooo 
0.001 
0.003 
0.004 
0.01.9 
0.064 
0.051 
0 .. 009 
0.006 
0.003 
0.008 
0. 01. 7 

0.354 

'0-.036 
o:. O,$S 
.0. 00"4 
0.()01 
0.001 
0.000 
0:.0·01 
0.005 
0.018 
D.0~9 

0.020 
.0.008 
a.Oas 
iJ. 007 
6.006 
.0.016 

o,.22s 

TOTAL HOURS OF VALID WIND OIRECTIO~-Wl'.ND SPEE:D-STAB!LI'l'Y CJ..ASS F 
TOTAL HOURS. OF VALID WIND DIRECTION-wI:im SPEED-S'.l'ABit.ITY OBSEEWA'l'lOl'lS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILiTY: SEQUOYAH NUCLEAR PLANT 
STABILITY BASED ON. DELTA-T BE'TWE-EN 9 .• ZS, ANO 4"~. 99. $TERS· 
WIND SPEED AND DIRECTION MEASURE.D AT 9. 73 METER LEVEL 

!.'JEAN WIND SPEED = 2. 50 

NOTE; TOTALS. 1\ND SUBTOTALS ME OBTAINED FR.QM "Ub1ROUNDE"O NUMBERS 
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STAIU:C:-rTY CLASS G 
(DEl/l'A. T ,> 4. 0 CflOO WI 
SEQUOYA!! 'NOC.LEA!'\ PLANT 

JA;N ],., 77 - DEC 31., 9_;3' 

! 
.WIND WINO SPEE'D.(MPH) 

DIRECTION CALM o. 6-1. 4 1.5-h4 3 •. 5-5.4 5.5-'L 4 7 .. .5-12. 4. 

N 0 .. 603 0.021 0.110 
NNE 0.024 0.123 P.83.l 
NE 0.019 0.174 0.50 
ENE 0.005 0.1.09 0.084 
E 0,004. 0.131 0.046 
ESE 0.003 0.098 0.027 
SE 0.004 0.144 0.032 
SSE 0.008 0 .. 183 0 .. 127 
s 0.009 0.128 0.22-4 
SSW lL012 0.058 0.412 
SW 0.008 O.OZ7 o .. 301 
WSW 0.001 0.014 O.O<,L4 
w 0.001 0.006 o .. ois 
_WNW 0.000 0.005 0.011 
NW 0.000 0.004 O.Oi3 
NNW 0.001 0.012 0.019 

SUB!l'OTAL 0.104 1.242 2.887 

TOTAL HDUas OF VAI.IO STA13ILITY OBSERVATIONS 
TO'I'A.L HOURS OF STABILITY CLASS· G 

0,017 0.003 0.006 
O.QU 0.017 9 ,.()05 
o.·026 0.001 0. 00·1 
0.001 0.001 0.000 
0.000 0.000 0.000 
Q. •. 001 0.01)0 o.ooo 
0.001 0.001 9.001. 
0.004 0.001 O.Q.01 
0.017 0.008 0.0()4. 
0.092 0.022 0.014 
o.:165 0.017 0.0.0'6. 
0.016 0.006 0 •. 001 
0.006 0.002 0.001 
0.-001 0.001 0.001 
0.007 0.001 0.00·4 
0.008 0.002 0.001 

0.442 0.083 0.046 

TOTAL HOURS -OF v;iu.Ib WIND DIRECTION-<WINO SPEE.D-STAB1L"I'l"l CLAS$ G 
TOTA!, HOORS OF VALID WIND DIRECTION-WIND SE'EED-STABIL!-TY OBSERVATlONS.: 
TOT-AL HOU.RS CALM 

ME'fEOROLOGICAL F'ACILIT'f: SEQUOYAH NUCLEAR !?IAN'.!' 
STABILITY BASED ON DELTA-T BETWEEN 9. 2:S ,AND 45. 99. 'METERS 
WIND SPEE:D AND DIRECTION MEASURED AT 9. 7 3 METER LEVEL 

MEP.N WIND SPEED ~ 2.24 

NO'l'E: ·TOTALS ANO SUBTO'l'ALS ARE OBTAINED FROM UNROUNDED NOMBERS 

·-----··-·-··--··--···· 

i2, :s .... i:~ • ~- _ 
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. .. 

WIND 

JOIN'!' PERCEN'PAGE .FREQUENCIES 0.F. .• WIND SPEE~ . 

B'l WIND DIRECTION: DISREGAROtN~ S!l"AB!LITY Cl.ASS 

'SE!JUOY·Afl NUCLEAR !?LANT 

JAN l.; 77 - DEC 31 t 9:3. 

WIND SPEED(MPH) 
DIRECTION CALM 0. 6-l. 4 l.5-J·.4 3.5-5.4 5. 5-7. 4. '1. 5·-i2.4' 12 ,:5 ... 113. 4 

N 0. 09.4 o.776 4 .612 2.292 1.674 l.337 <> .-0·99. 
NNE 0.169 1.392 8.309 4.308 2.854 2.262 O.l2!J 
NE a. 00·9 0. 94'8 4.ln. 2.250 1. 0.36 ci.652 0 ."043 
ENE 0.020 0.401 0.740 0.212 0.042 0.006 0.001 
E 0.019 0.488 0.600 0.142 0.016 O.o.-04 o.ooo. 
ESE 0.014 0. 39'6 0.417 0.110 O.QlO 0.000 0.0.02 
SE 0.020 0.542 0.591 0.214 0.033 0-.013 Q .-Q0.3 
S·SE 0.032 0.693 1.15'9 o. !)6'o 0.300 0.375 0.112 
s 0.062 0.718 2.85'7 2.090' 1.095 0.993 (). i·62 ssw O.iOl 0.604 5.185 4.996 2.924 1,, 785 Q .1'89' 
SW 0.081 0.482 4.153 4.334 2.123 Q.983 O.Q.95 
WSW 0.030 0.316 1.415 0 .. 844 o. 461 0.426 0.06~ 

w 0.018 0.279 o. 717 0.453 0. 348 Q.364 o.Q~."7 
WNW 0.013 0.232 0.541 0.381 0.353 0.366 0.034. 
NW 0.017 0.276 0.708 0.661. 0.563 0.63Q O~On.. 

NNW Q.032 0.39"4 l.432 1.235 .1.056 1.073 .0. 095-

SUBTOTAL 0.813 8. 93.8 37.669 25.0!;12 14. 909 11. 2:77 1.17~ 

TOTAL HOURS OF VALID WIND OBSERVi\TIONS 144722-
TOTAL HOURS OF OBSERVATIO:NS 14'9:0:1··6 
RECOVERABILITY PERCENTAGE 97'.l 
'TOTAL HOURS CALM 11'1·6 

METEOROLOGICAL FACILITY: SEQl.!OYAH NUCLEAR PL.~T 
WIND SPEED AND DIRECTION MEASUR.ED AT 9.73-METER LEVEL 

MEJ!..N WIND SPEED ~ 4.29 

NOTE: TOTALS A~D SUBTOTALS ARE OBTAINED FROM ~NROONDED NOMBERS 

. ·-~· . . ' '. ·:: . 

J.8 ~5:,...24 .... '4; 

.Q.OOl 
0..ooa 
{).GO!! 
·Q,OQJ'.) 
O.OQQ o.ooo 

. .Q ;.OQi 
·_ Q;ot.9. 
Jl .-a.z; 
0 .-01·9. 
a.us. 

. .'0~:61-4· 
r:L:oog. 
Ci'.'Cl"02 
.o:. aOS 
O'. '00:3: 

· ·o.. i:3o 
... 

:< , · : :-,.cia1ctdat1onsas:20241 · 
· .:= . . :.-::·_: · .· ·_. ".--'.#;;;.c· ·h'm·: e·n· t ·1 
. ,: .. : ·.:·.-. :..: - . r.'\UG 

· ... :. c:. ·.·· .. ·, : ·J?a.9~ .9 
..... -~ ·: .. ;., : . . '. 

.; .. ,:· 
' . 

: .• ! 

>~24'. S·. 

~r.o.o.o 
0 .• 000. 
o·.:orro 
0. oo·o. 
o.ooo 
o. oa'o 
·o • .ooo· 
0.061 
o . .o.oa 
0.001 
0.001 
0.0:02 
o .. ao:o . o. Q(ll 
6 .• 00.0 o·.ooo: 
o.oi~ 

TOTAli 
•____,----

·10. BIJ5 
19.430 

9.193 
1. 4'2-3 
1,.269 
0.957 
1 .. 418 
1.2s2 s.pos 

l.5;805 
12.268 3.st?. 

4 .. :U.7 
1 .. 923 
2. 95.S 
.5,, $20 

·100,o:op 

DA'rti: P!tINTEO: .·. Z-NO'IT-95.' 



. . • 
JOINT PERCENTAGE FREQUENCIES OF WilllJ) SPEED BY S'rAal'.LIT~ CLASS. 

SEQUOYAH NUCLEAR PLANT 

JAN l; "rr - DEC 31, 93• 

WINO SPEED STABIL.IT'X' CLASS 

(MPH) A B c D 

CALM a.ooo 0:.001 0.000 o.os2· 
0.6- 1.4 0.001 0.002 O.OOB 0.988 

1.5- 3.4 0.83:9 0.814 l.317 8.4'12 

3.5- 5.4 2.919 l.119 l.911 0 .• 778 

5.5- 1.4 2. 75:1 .1. 090 1.117 6.096 

7.5-12.4 2.347 0.142 o. 793· 5.006 

12.5-18.4 0.229 ·0.012 0.0.1·9 0.460 

18.5-24.4 0.015 0.011 Q. 099, 0.()39 

>=24 .5 0.001 ·Q.000 0. 0'04 0.001 

TOTAL 9.113 4. 5,11 s"u~r .29. 892. 

TOTAL HOURS OF VALID STABILITY OBSERVATION.S 14~521 
TOO.'}µ. H.OURS OF VALID WIND D.lRECTION-WINO Sl?EED-STABILI'l'Y OBSElRVATIONS14Z19'5 
TOTAL HOURS OF OBSERVATIONS 1-49016. 
JOINT RECOVERABILITY E'ERCBNTJ\GE: 95.8 

.Mt:.TEOROLOG!CAL FACILITY: SEQUOYAH NUCLEAR PLANT 
STABILITY BASED ON DELTA-T BETWEEN 9. 25 AND 4.5. 9 9 METERS 
WIND 'Sl?EED AND DIRECTION MEASURED AT 9.73 METER LEVEL 

E 

0.41'6 

4 . .:1'82: 

1l.9~~ 

·1. 620 

3. 3lJ:!i. 

2. Q'3'3· 

o.28'4: 

0.0·45 

·o.oof.' 
,i}l.~~3· 

F 

1),244 

2 .• s~z 

'9.395 

:1~810 

·.o.3SA 

·o.-z2·s 
o. ti:u 
:<).. 'Q:o+ 

·o,·o-aq 
l:~ .• ·6'M 

• ' J : • 

Calculation' sos20247 
Attachment 1 

Page 10 

G 

0.10~ 

1 .. :242, 

2.;s.a1'· 

0.442 

0,,003 

o:. 046 

0~004 

0,0QO 

.0:.ono 
4:.808· 

DATE PRINTED: 2-NOV-95 
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***** ***** * ***** 
* * * * * * * ***** * * 
* **' * * *. * *****. *****• *·**** **.*** 

Version :4 .<r 

SEQUOYAH NUC~ PLANT 

SQN 95 Land Use Sl,lrvey - X/Q - 1977-~3· Oat.a 

Quarter 3 1995 

Date 

Met Verified by Date 
--'--'-........ - ......... -----

Verified ,by ------------- Date• _____ .....__ .......... __ 
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•· TVA GASEOUS EFFLUE~T '.LicENSING CODE 11-02-.1·9·95 · 
· SQN· 9·5 Land u~e Survey X/Q 197'.1-·93 Data 

DEFIN.E NEW RELEASE POINT 

SPEqIFY NEW SOURCE TERM 

SPECIFY NEW ME·T DATA 

CALCULATE POINT DOSES 

CALCULATE POPULATION DOSES 

Total Body/Thy.roid 

bOSES ARE CALCULATED FOR THYROID AND TOTAL BODY 

BUILDING AREA (M**2) = 1800 

Total Site Releases Using Met Data File: ·sqgr7793. dat 

NUCLIDE RELEASE RATE (CURIES/YEAR) 
1 i<R-85 1.000E+Ob 

TOTAL RELEASE ***** 1. oooe+OO 

. 

·"-·.!---· 

Calculation SQS20247 
· Atta'chment 2 
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---------·----------· 

•11 SQNP .1977-1993 GROUND. REL" 

STABILITY .CLASS A 

WIND SPEEDS IN METERS J?ER S·ECO.ND. FROM THE SECTORS 
·SECTOR .0.13 0.45 1.10 1.99 2.88. 4.45 6 .. 91. 9.59 

N 0.000 0.000 0. 022 0.092 0.162 Q. 2.09 0.022 o •. oo·o 
~: 0.000 0.000 0.097 0. 52.9 o.s.ai -0. so.9 0.038 .(}', 004 
NE 0.000 0.000 0.258 0. 76•4 0 .. 425 o .. 2·2a 0.010 0. 00·1 
'ENE. 0.000 0.000 0.062 0.080 0.018 O.Q.03 0. 0.00 0.000 
E 0.000 0.000 0.060 0.056 0.005 0.000 0.000 0.000 
:ESE 0.000 0.001 0.042 0.040 0.002 0.001 0.000 o.ooo 
SE 0.000 0.000 0.032 0.072 0.009 0.001 0.001 0.000 
·SSE 0.000 0.000 0.043 0.102 0. 06'7 0.060 0 .·013 0.001 
:s 0.000 0. 0.00 0.046 o.i.60 0 .1.81 O.i38 0.015 o ."oo:i 
·ssw 0.000 O.OQO 0 .088 0 .4SQ. 0.656 0 •. 394 0.022 0. 00.2 
'SW 0.000 o.ooo 0.059 0.458 0.408 0.209 0.019 0. 004. 
WSW 0.000 0.000 0.Ql4 o .·os·4 0. 058. 0.064 0. 020. 0. 003: 
w 0.000 0.000 0.008 0.018 0.036 0.068 0. 0.10 0.003 
WNW 0.000 0.000 0.001 0.006 0.027 0.087 0.010 0.000 
NW 0.000 o.ooo 0.002 0.013 0.038 0.130 0.017 Q_QQS 
NNW 0.000 0.001 0.007 0 .. 025 0.077 0 .. 247 0.024 0.001 
TOTALS 0.000 0.002 0.841 2.919 2.750 2.348 0.229 0.025 

STABILITY c~ss B 

. . . 
io .:9·~ .. : '!'0'1'.ALS . 

o. op;o· 
0- .. (}'Q:p 
o-. O'P.O 
o •. ooo· 
o .. ·ooo· 
o. oo·o 
0 .0110· 
O.O()l 
d. 00;0. 
O. OQ.Q 
0.000 
0. O(lO 
Q.OOQ 
o'. o.o:.o 
o·. ·o-o:o 
0 .. 000 
0. 0·0:1 

'o'.:5·o7 
j ~·.758· 
·.1 ~·6·8"1:)-
. ·-0 ·.i6.3· 

'O .·121 
o .:o~r6. 
0 .·115. o .;~:a1 
o ~.s:4i. 
1 •. 6:°1.2 
1.:is1 

. 0. 21.3" o, 1.s1 
'O .;131 
"o .·20s 
0.382 
~.11.4 

.Calculation SQS20247 
· ·· · · · Attachment 2 
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---··~-~-- - .. ~---·-~ ·--· ---·--·---·-·----·····-· .. ·-···· .. ---···---·----····~ -· 

.. .. 

WIND SPEEDS IN METERS P.ER SECOND FROM THE SECTORS .. 

.. SECTOR O.i3 o .. 45 1.10 1.99 2 .• 88 4.45 6.91 9,59 10 •. 9$. .. ·TOT~IiS: . ·Calculat1011 SQS2024 7 
Attachment2 

N 0' oo:o o.oop 0.018 0.050 0.081 0.066 0. 003 o.ooo 0 .• 000 o.~1:a: Pages 
NNE 0.000 0.000 0 .. 108 0 .1.81 0~192 p.139 0. 00·8 Q.000 Q .•. Q.O.Q o·.7,2=a 
NE o.ooo o.ooo 0.263 0.292 0.125 0.065 o·. oos ·o. ooo O,QQO . <r.:i·s~o - o.ooo 0.000 0.0153 0.037 0.005 0.000 0.000 0.000 -0 •. 000 0:·~1qs 

E Q.000 0.001 o.o.so 0. 024· 0.001 0.001 .0. 000 0.000 '{) .. 000 0.077 
ESE O.QOO 0.000 0.034 0.023 0 .. 000 0.000 O·. 000 0.000 ·o . o-o-o o .. os1 
SE 0,000 0.001 O.OjS 0.037 0.001 0.000 0.000 o.ooo 0. 00.0 o .. :cr17. 
.$SE 0.000 0.000 0.043 0.06~ 0.024 Q .• 027 0.005 0.002 ·O. 000 o.~ 1"7·o 
s 0.000 0.000 0.044 0.121 0.064 0".051 0.003 o:. 001. 0. 00·0 (l.284 
.. SSW 0.000 0.000 0 .·103 0. 3.62 .0. 2.S6 0.110 0.0.15 0.000 0 •. 00-0 Q·,·8~6. 

SW 0.000 0.000 0.059 0.324 0.186 0.0.74 0.004 0. 00.l o~oao. ·0 ... 648 
WSW 0.000 0 .·001 0. 020 0.040 0.023 0. 02:6 0.004 0.004 ·o. o.oo .0.118 
w 0.000 0.000 0.011 0.011 0.027 0.025 0.008 0.003 0.000 o .. tras 
WNW 0.000 0.000 0.009 0.015 0.020 o. 0.29 0,004 Q.000 0. o:oo:. Q f:Q77 
NW 0.000 0.000 0.004 0.009 0,031 0.055 0.008 0.001 o .. ooo o· .. t,oa 
NNW 0.000 0.000 0.006 0.024 0.055 0. 07·5 0. :00'8 o .. 000 o. croo 0 .• 1:68 
TOTALS 0.000 0.003 0.873 1. 719 1.091 0.743 0.075 0.012 a .o:o.o. 4 .. S:lS 



---- ·----·· -------·-------. 

"SQNP 1977-1993 GROUND REL 11 . 
STABILITY CLJ.\.SS c .calculatlon SQS20247 

Attachment 2 
WIND SPEEDS IN METERS J?ER SEC.ONO. F_ROM THE SECTORS Page6 

SECTOR 0.13 0 .45 1.10 1. 9·9 2 .·as 4.4.5 6.91 9.59 10.9;5 TOTALS 

N 0.000 o.ooo 0.036 0.092 0.091 0.064 0.002 0.000 a. oo:o . o:. 20·5, 
~E-. 0.000 0.000 0.169 0.256 Q.186 0 .14·8 0.009 0.000 ·a. oo:o. O'. 76'·8· 
·NE 0.000 0.001 0.349 0.226 [). 099 (j. 06"2 0.003 0.000 o. oo_p 0~740 
ENE 0.000 0.001 0.082 .o·. 026 0.003 o .. o.o.Q 0.000 0.000 0.QOO 0.112 
E 0.000 0.001 0.076 0. 00·8 0.001 o.ooo 0 .'000 o.ooo o. ooo· 0. -0.S.6: 
ESE 0.000 0.001 0.051 0. 01.2 0.00Q 0.001 0. 00.0 o.ooo Q .. oo.o .o .. o.Gs. 
SE 0.000 0.001 0.066 O·. 02.6 0.002 Q.QOl 0.000 0.000 ·O. a·ao ·o·.,i~9.:6 

SSE o.ooo 0.001 0.053 0. 0'67 0.020 -0. O'J.5 '0.007 0.001 0.000 <) .1.64· 
s 0.000 0.001 0.076 0 .14:8 0. 05'.3 ti> • 057 (). 00·4 0.002 0 .. 001. . 0 -~4'i 
SSW 0.000 0.001 0.148 0.429 0.254 0 .1.32 0.022 0.000 o .. o.~o.o· ,1:1 • .9:S6· 
SW o.ooo 0.000 0 .. 131 0. 38'8 0 .225 o· .. t:i79 0.007. o·. 002 0 .• -00:1 .Q. 833. 
WSW 0.000 0.001 0.032 0.045 0.04i cf. 027 0.009 0.001 .o .• og.2 .0~.15~ 

w 0.000 O.OQO 0.020 0.020 0. 01·6 0.934 b.006 0.002 0. o.oo: o ..• ose .. 
WNW 0.000 0.001 0.011 0.009 0.015 o. 030 0.004 0.000 O.OQO 0 .'080 
NW 0.000 0.001 0.006 o.01a 0.045 0.056 0.004 0.000 o .. o:oo () .1'.30 
NNW 0.000 0.001 0.011 0. 04.l 0.057 0.085 0.001 0.001 Q ·~ 0-.0Q Q,;1.97 
TOTALS 0.000 0. 012 l.317 1.81.1 1.118 -~l ~.791 0.078 0.009 0 .-0·0:4 . 5 ~.13•9. 

STABILITY CLASS D 

WIND SPEEDS IN METERS PER SECOND FROM THE SE.CTORS 
SECTOR 0.13 0 .45 1.10 1. 99 2.88 4.45 6.91 9.59 10 .. 9.s TOTALS· 

N 0.004 0.074 0.702 0.762 0. 749 0.7J8 0.045 0.001 o. o·.o.o 3. 0·75 
NNE 0.007 0.097 1.193 1.534 1. 32.2 1.191 0.060 0.003 0.000 5. 4-06 
NE 0.006 0.098 1.064 0.518 0.286 0 .. 254 0.022 0.003 o.aoo 2.2:51 
ENE 0.001 0.034 0.231 0.037 0.011 0.001 0.000 0.000 0. 0·0-0 0. 31.5 
·s 0.001 0.046 0.186 0.030 0.006 0.002 0.000 0.000 0. oo.o 0. 271. 
ESE 0.001 0.036 0.125 0.024 0.003 0.004 0.002 0.000 a. oo<> 0.195 
SE 0.001 0.036 0.181 0.039 0.011 0.005 0.001 0.000 ·Q. 000 b. 2'14 
SSE 0.002 0.049 0.324 0.180 0.085 0.1~2 0.039 0.005 o .,<;tpo o. a1.6 
s 0.005 0.069 0.893 0.955 0.439 0 ,3·77 0.056 0.006 0.001 .2. &01 
SSW 0.008 0.077 1.392 2.066 l..036 0.658 0.061 0.007 0. o.o.o 5 .. ~04 
SW 0.006 0.089 i.·074 l.387 0.667 0.326 0.039 0.004 0. 00.·1 3. 5.9-2 
w·sw 0.002 0.058 0.373 0.276 0.158 0.193 0. 02:4 0.004 o. o.o·o .1. o·a.a 
·w 0.001 0.058 0.197 0.162 0.170 0.162 0.031. 0.001 0 •. 000 ·o:. 1.s,2 
~ 0.001 0.041 0.118 0.155 0.195 0.160 0.014 0~002 o. o·o:o 0. 6~6. 
NW 0.001 0.057 0.145 0.256 0.331 0.298 0.033 0.003 0. oo:o :!, • :J,.24 " NNW 0.002 0.068 0 . .275 0.397 0.630 O.S(jG 0.03• 0 .. 001 o. O'Otl :J;.913 ;•: 

TOTALS 0.049 0.987 8.472 8.777 6.098 5.,00.6 0.461 o .• o4o 0. 0"<~2 29\ 8$'2. '~.:· ...... 
. .:·:~:·! 

. ~·"' 

. ·:· .... : 



-----~------· ------··· 

GROUND REL 11 

STABILITY CLASS E 

WIND SPEEDS IN METERS PER a~COND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1.9.9 2.88 4.45 6.91 9.59 10 .. 95 TOTALS 

N 0.057 0.442 2.054 1. 009 0. 54.3 0.200 0~020 o .. ooo 0. 00.0 4 ~ 3:24 
NNE o. o·?i 0.582 ~·. 512 .1. ~2.i C.46~ 6.i9~ 0 .. 01.l 0,001 .P • 0:9i¢ 5-~+~9 
NE 0.022 0.297 0.679 .0.298 . 0. 071 0.032 0. 003· ·o. ooo ·o. o.oo 1.4.0'2 ENE 0. 00·6 0.129 0.129 ·a. -022 b. 004 9.001 o. o:oo 0 .000 · ·o .oo·o ·cL2:.9'1 
El" 0.007 0.172 0.115 Q.020 0 .004. 0.001 0.000 ·o. ooo U. O~O:Ci .Q .•. 3.~19· 

. ESE 0.006 0.147 0.109 0.00·9. 0.004· Ci •. bb3 o.ooo Cl .. 000 o .. ooo .. :o •. 21:a 
SE- 0.008 0.193 0 .170 0. 03.3 0..007 0 .004. Q .• 002 0-.001 .o .<JOO- ·o- •. 4:.i:a 
SSE 0.015 0.263 0.380 0.123 0 .102· ·o~i3a 0.048 0 .. ·010 o·.001 .1-~oaa-s 0.034 0.346 1..142 0.617' o ... 33"2 0.353 0.075 ~o ! 018· 0. 001 .• . . 2 .. 918 
SSW o. os·a 0.335 2.199 1.361 .0 .631 0. :425 0.06:4. 0 .. 010 o.~.c)di ··_ .. ;5· ... oa--3 sw 0.048 0.288 1.801 1. 270· 0.551 0.259 0 •. 024 .CL0.04 o. cro.o 4.244 
WSW 0.022 0.207 0.751 0.35-2 0.157 0.103 0.012 Ci._.002 o. :ooa-. ·1.~06· w 0.013 0.179 0.405 0.187 0.085 0.063 0. 004 0. o.oo o.oeo .. q. 9.36' 
WNW 0.011 0.162 0.306 0.162 0.078 O.Q48 0.003 0.000 0. 00·1 0 .• 771. 
NW 0.013 0.186 0.392 0.283 0.130 0~076 0.004 0.000 o. o·oo 1-•. 08.4. 
NNW 0.025 0.255 0.818 0.554 0.218 0.134 0.015 0.001 O.OQO 2.q20 
TGTALS 0.416 4.182 13.960 7.620 3.385 2.033 0.285 0.047 0.004 31 .. 93-.2 

STABILITY CLJ,\.SS F 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1.99 2.88 4.45 6.91 9.59 10 .. 95 TOTALS 

N 0.039 0.239 1.693 0.278 0.045 0,036 0.003 0.000 o.ooo .2 .• 3;,u 
NNE 0.062 0.601 3.416 0.325 0.093 o.o5a 0.000 0.000 o. cro:o 4· .• 575 
:NE 0.028 0.378 0.973 0;125 0.030 0 .. 004 0.000 0.000 o. o·o.o l. 5:38 
ENE 0.004 0.127 0.088 0.008 0.001 0.001 0.000 0.000 0. 0·00 0-.229 
E 0.004 0.137 0.066 o. 004- 0.000 0.001 0.000 0.000 o ~o·o.o 0.212 
ESE 0.003 0.116 0.029 d.OOQ 0.001 b .. 000 0. o·op O.OOC) 

-~ :_.gg~i 0 ,;i4·9 
$E 0.005 0.171 0.074 0.005. O.Q0.3 0.001 0.000 0.000 "tl.:25·9 
SSE· 0.008 0.201 0.195 0.017 0.004 O" .• :005 0. 0·01 o. o·oo o. oO:o 0 •. 4-3=1 s 0.013 0 .179 0 .. 443 0.067' 0.019 0 .. 018 0.00.-2 0 .:000 o:oo:o, .. · o·.1141 
SSW 0.020 0. 1:3:6 0.851 0 . .23"3 0 . 06'4 0 .• 039 0 .. 0.06 0.001 O ~DO;O 1.~3~0-
SW 0.016 0.083 o·. 12s 0.338 O .• QSl 0.020 0. oo:o 0.000 o. no:o: 1.~tJ3. 
WSW 0.005 0.039 o·.106 0.065 0.009 .0. 008 o .·ooo . 0. o.oo o~no·q· 

... 
·.t;>:.3·+~· 

W' 0. 003 0.039 0.119 0. 04.9 0.006 0.'.005 0. 0·01 o. o.o·o O·. 000 0 .. !f22 
WNW 0. 0·02 0.025 0.090 0.029 0.003 0.007 0. o:oo O; O.O"Q. {J.000. o·. isa 
NW 0.004 0.031 0.1~8 0.077 o. otnl O.OO() o. 0·0:1 O.OQO 0. O"QO: ·· () ·:Z1.5 
. NNW 0.007 0.061 0.297 0 .1_9·0 0.011 o .. , 016 0.001 0. O(JO 0 •. 000 .. Q ,.sa~ 
·TOTALS 0.243 2. 5·63 -~L393 1. $1() 0.354 0 •. 225 ·o. OlS (). 0·01 0 ~ ()"(j(l i4.~~-~3; 

· Calculation SQS20247 
Attachment 2 

·Page 7 

.-·-'-.·. 



-------------------- ··--"· 

11 SQNl? 1977-1993 
' 

GR.OPND REL" 

STABILITY CLASS G 

WIND $PE.ED$ IN METERS PER SECOI,ID F:a.OM THE $.~CTOR$ 

------·------------ ..... -·--· .... - ·-· ------

Calculation sas20247 
Attachment 2 

Pages 
SECTOR 0.13 0.4S 1.10 1.9.9 2.88 4;.45 .6';.91 '9.59 io:.95 · TOTALS 

~ 0.003 0.027 0.110 0.017 0.003 0 .·006 0. '000 0.000 .0 •. 0:00. b·~l.66 

NNE 0.024 0.123 b.831 0;. 08'i,., o •. O.l.7 o .. <[OS o. .. o.oo· :o. b'i:fO- O , P'O:O . 1.oei 
NE 0.019 0.174 0.589 0.026 o. lf 0·1 O .• Q'Ol '<L :ooo ~. 0'09. Q • O.'ctb- ·--· :o:.~1.0 

0.001 O.o'Ol O' • .Ooo ·n. ooo ·, - :11··· '·.' .. ;Q .·~··0:0 ENE 0.005 0.109 0.084 ·o. ooo 0. 0.0.0 
E: 0.004 0 .131 0.046 o. ·ooo. Q.000 O .•. QOO o.ooo o.o·oo 0. 0::0.0 . cr.1e-1. 
ESE ·0. 003 0.098 0.027 0.001 b •. 000 o.ooo 0.000. (J. o.oo 0. o.oo o.1~.9 
SE· 0.004 0.144 0.032 O.QOl 0.001 o .. 0·01 0.000 0.060 0 •. (}Q:O. . ·Oi~lS.3 
SSE 0.008 0.183 0.127 0.0.04 o .. 001 0.001 0.000 0.000 0.00-0 0:.324 
$ 0.009 0.128 0.224 0.017 0.008 0 .·004 0.002 0. 0.00 9,000 0.;3~2 
SSW 0.012 0.058 0.412 0.092 0.022 0.014 0.001 0.000 o.O.(JQ rr ,·6,11. 
SW 0.008 0.027 0.301 0.165 0 .·011 0 .·006 0. 001 0.000 0 . Ufj.O n. .s2s. 
WSW 0.001 0. Ol.4 0.044 0.016 0.006 0.001 0.000 0.000 0. OQ;O. 0: .'Q82 
w 0.001 0.006 0.015 0..006 0.002 O.QOl 0.000 0 .. ooo 0 .o.oo 0 .·0.31 
WNW 0.000 0.005 0.011 0. 001 0.001 0.001 0.000 . 0. 000 Q.006 O-~ 9.19 
NW 0.000 0.004 0.013 0.007 0.001 0.004 0.000 0.000 o.oeo a .. 029-
.NNW 0.001 0.012 0.019 0.008 0.002 0.001 o.ooo 0.00-0 O.; 000 .o. ·0.43. 
TO.TALS 0.102 1.243 2.885 0.443 0. 083' 0. 046 0. 004 0.000 0. 00-0 4.fHl5 



----- ... -··-···--·-

.;. WIND FREQUENCIES INTO THE SECTORS INDI:CATED 

SECTOR 0 .13 0,45. 1.10 1 .• 99 2.aa 4.45 6.91 9 •. -59 1.0 .·95. Calculation SQS20247 
Att~fohrrient2 

~ 0.061 (). 723 2 .. 8~8 2r085 J..096 ·o. 99a o ... lS7 0. (l:.2.e . 0 .:oo.s ··Page 9 

NNE 0.098 O·. 607 5.192 4-.992 2. 919' 1.772 0.191. 0.02-0 0. 0-0:1 
NE 0.078 0.487 4.14-9 4 .. 32.9 2 .10s· :0.973 0 .094. 0.015 0 .~0:02 
ENE 0.030 0.320 l.420 0. 84·8 0.4502 .o. 422 0 .. 069 0. 0·14 .o. o·oi 
E 0.018 0.282 0.775 ·o. 4.5:3 0.342 0.358 O.Q6~ ·o. 0'0'.9 o ~_q1io.~ 
ESE 0.014 0.234 0.546' o.~77 0.3.49 . o.~6·2 0.035 o. oti2 o o·rn. ·· 
SE 6 .. :Q,67 

. . . 'O:·o:ob . 0.018 0.279 0.710 0.663 0. 584 .. o. 625 0. 0-09, 
SSE Q.035 0 .. 398 1.433 :1. 2·3.9 1..-056 1..064 0.083 0.004 ·o : .Q.:o.(l. · .. 

.. ·:· 

s 0.103 0.782 4.. 634: ~,. :a.o·o 1. 674. 1.3i9 0. 09'5· o.ooi cLo_ucr 
·S'SW 0.184 1.403 a·. 32.6· 4; •. 326 2. 8.GO. "·2 .2'43 0 .12·6 0. 00·:8 ~:.-g~i···· -SW 0.075 0.948 4.174 2 .• 24.9 1. 0·37 0.646 ·o .043 0 ,'Q'04 .. 
WSW 0.016 0 .4-00 0.739 0.211 0.043 0.006 0 . Ci.0:0 0.000 . :o ·• eo·o -
w 0.016 0. 4-88 0.599 0 .. 142 0 ;, 017 0.005 O.OO(l 0. otl'o o .. citH;f 
WNW 0.013 0.399 0.417 0 •. 109 0 .:010 .:o. 009 0.002 o :.ocfo o-. trg;o 
Nw 0.018 0.546 0 .593 0.213 0..034 0.013 0. 00'4 0 .'0.01 O· •. C1-PO' 
NNW 0.033 0.697 1.165 0 ... 562 0.303 .0. 378 0.113 0. 01'9 ·0. (l02: 



·---------------_ .. ______________ _ _____ ._ .. ___ _ 

.. ,;-' .· .· .,-;· .... 

Tota;). Sody/Th.Y:to.id 
Total Site Release~ Using Met D.at_a· File:: .sqgr779.3.dat. 

SQN 95 L;and Use Survey - X/Q - 1977-93. Data~ . 
:l.l ,..0'.2'..;~9:95 . 

.~.- · ,- · ~-Ga1culatioti'sas2o247 
· - Attachmenf2 
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AVERAGE ANNUAL CHI-OVER--Q VJ.UitJES (S/M**-3) 

SECTOR 1305 2414 4023 5633 7242-

N 3.02e-06 1.22e-06 5.ase-07 3.65e-07 2.58e-07 
NNE 4.7oe,..o6 l.8Be-06 a.95e-07 S.56e-07 3. 92e-.07 
NE 3.77e-06 l.Sle-06 7.20e-07 ·4.47e-07 J.lSe-07 
ENE l. 32e-06 5. 2·6e-.0'7 2. 4-9e-o7 1. 54e-.07 l.08e-07 
E 8.61e-07 3.43e-07 l. 62e-d"7 1.00e-07 7.04e-08 
ESE 6.79e-07 2. 70e-0.7 l.27e-07 7.86e-os S.Sle-08 
SE 9. 34.e-07 3.72e-07 l.7Se-07 1.0Be-07 7.59e-08 
SSE 1.68e-06 6.'lle-07 3.lSe-07 1.96e-07 1.3Be-07 
s 4.37e-06 1.7Be-06 8. SSe-07 5.33e-07 3.77e-07 
SSW 8.0Se-06 3.33e-06 1.62e-06 1.02e-06 7.25e-07 
SW 3.78e-06 1.. SSe-06 7.60e-07 4.aoe-07 3.42e-07 
WSW 9.36e-07 3.BSe-07 1. 90e...,07 l.21e-07 8.63e-08 
w 9.73e-07 4.00e-07 1.98e-07 J..25e-07 B.96e-08 
WNW 7.57e-07 3.lle-07 1.S3e-07 9.72e-08 6.94e-08 
NW l.09e-06 4.Sle-07 2.23e-07 1.41e-o7 l. Ole-0·7 
m1W 1.77e-06 7.26e-07 3.S?e-07 2.26e-07 1. 61e-'0.7 

AVERAGE ANNUAL CHI"-OVER-Q vALUES (S/M**3) 

SEC.TOR 1207.0 24140 40234 56327 7242·0. 

N l.28e-07 5 .. 06e-08 2.sae-oa 1.67e-08 L21e-08 
NNE 1. 93e-07 7.59e-08 3 .s~e-o-s 2.49e-08 r .·S0!2-cra 
NE 1. sse-07 6.12e-08 3 .. 11e-o·a · 2. Ole-08 1 .• 45.e-Q.S. 
ENE 5 .30e-.OB 2.0?e-06 1_ .. o.se-08 - :6. 11:e-0·9 4 ,_,a 7-e--Q9. 
E 3.44e-OB 1.3'5e-08 6.Ble;..09 4. 38·e-09 3 .. 15e-09-
ESE 2.69e-08 l.OSe-08 5.29e-0-9 3.40e-09 2 .-45e-0-9. 
SE 3.?0e-08 1.4~e-os 7.30e-09 4. 6'9.e-09 3.37e-09 
SSE 6.75.e-oa 2.64e-08 l.34e-oa a. -61e-09· 6.2oe-o.9 
s 1.87-e-07 1. 39.e-oa 3.79e-08 2.46e-08 1. 7-Be-08 
SSW 3.63e-07 1.46e-01 7.Sle-08 4.89e-08 3 .-s-6e-oa 
SW 1.·72e-07 6.94e-08 3.S9e-oa .2. 34e-oa i. ?le-o:e 
WSW 4.378-08 1. 77e-08 -9. J.E;e-09 "5.99e-09 4.36e-Q9 
w 4.53e-OB l.83e-08 9.SOe-09 6.20e-09 4.52e-0.9 
~ 3.51e-08 1.42e-08 7.34e-09 4.'79e-09 3.49e-09 



.· .NW 
NNW 

s.ioe-.08 
B .12e- O:i3 

2 .o~-e-oa 
3 .. 2 7:e·-o it 

1.0/'.-e-08. 
l. 69e-.Cl8 

.6 .99e-o·g 
1.fde-08 

. . 
5. (l9f!-0:9 
·S:·. O·~.e·- ll9 

. 
,l;·, ·: ::· •• , 

.:.:: . ... ,·· 
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,, SQN 95 Land· Use Survey - X/Q - 1977-93 Data 
li-02--199"5 

Calculation SQS20247 Total Body/Thyroid 
·Total Site Release·s Using Met Data File: 1:;1qgr7793. l:;lat Attachment 2 

Page 12 
DIST ELEV CHI/Q D/Q VALLEY .QFV GE'F 

l>O.INT SECTOR (M.)· (M} ('S/M**-3) (1/M*"f-2) FLOW 
.1 Unrestr Area Bound N 950 0 4. 8:6·e.-.o s 1.14e-08 l •. po 1. 00 1.0-0 
2 Unrestr . Area Bound NNE 2~6"() 0 2. 07:e--06 S.41e-09 i.-00 . i 6.6: l<O'Ci 
3 un:.restr Area Bound NE 1910 0 2 .13-:e-06 s.sae-o~ 1. J).d .. i :«fo 1: 00 
4 Unrestr Area Bound ENE 1680 0 9.0le!-07 2.0te-09 ]. . 00 .1. o·o- :L o~o 
5 Unrestr Area Bound E 1570 0 6.52-e-07 i.4.se-<r9 1.00 4.-.Q.f) ·1.po 
6· Unrestr Area Bound :ss·E 1460 0 5. 74:e-07 l.36e-o9 l.OQ 1:.00 -1.~·o.o 
7 Unrestr Area Bound SE J.46"0 0 7.-9Q-e-07 2. 09e-o9. 1 . o-o ·1-;.QQ 1.00 
8· Unrestr Area Bound SSE 1550. 0 i •:30'.E!:-06 3' .·4.le-0:9 1.-0'.d- l .. (jo 1.0:0 
9 Unrestr Area Bound s 1570 Q :L.:34e-- O 6 6. $.6~-09 1~00 i.:qo 1. 0-0 
l.0 Unrestr Area Bound SSW 1840 0 4.90e-06 ·9. 46.e-·09 1.0·0 . l..00 .1. o:o 
1.1 Unrestr Area Bound SW 2470 0 J.. SOe--06_ 2. 70e-0-9 1. o:q' I. .. OQ .1. 00 
12 Unrestr Area Bound WSW 91.0 0 l.62e-06 2.16e-09 1.0.-0 .. 1 .. 0.Q 1 .. 00 
13 Unrestr Area Bound w 670 0 2. 7le.-06 3. 2.oe-09 1.00 .1. 00 'l. oo 
'14 Unrestr Area Bound WNW 660 0 2.15e-06 2.48e-09 1.00 1 .. 00 :l. 00 
15 Unrestr Area Bound NW 660 0 3.lOe-06 3. 68e...:.iJ9 'l.. 00 i. -Oo 1.00 
J,6 Unrestr Area Bound NNW 730 0 4. 2.7e-06 7.lBe-09 1.00 1..00 LOO 
17 Nearest Resident N 1353 b 2. ·ase-06 6.4·2e-09 1.00 LOO 1-. 00 
18 Nearest Resident NNE 2400 0 l.89e-06 4.88e-09 1.00 1.00 1.00 
19 Nearest Resident NE 2248 0 l.6Be-o6 4.2.3e-09 1.00 1.0~ 1,. DO 
20 Nearest Resident ENE 2096 0 6.49e-07 1.39e.-09 l.00 1,00 i.:oo 
2:1 Nearest Resident E 1619 0 6.2~e-07 1. 38e-09 1 .. 00 1.00 1~tio 
22 Nearest Resident ESE 1638 0 4.82e-07 1.l3e-09 1. o·o i .. 00 1.00 
23 Nearest Resident SE 15-62 0 7.14e-07 1.87e-09 1.00 1.00 1.00 
24 Nearest Resident SSE 1943 0 9 .. 2·se-07 2.35e-09 1:.00 1.'00 l· .. ·oo 
25 Neare.st Resident s 2286 0 i. 9Je..,.o6 3.66e-09 1. o·o: 1-. 00 1.~_eo 

26 Nearest Resident SSW 2591 0 3.0le-06 s .29e-0·9· LOO 1.00 1 .• 0:0 
27 Nearest Resident SW 2286 0 1.67e-06 3.08e-09 1..00 J..00 l; 0-0 
28 Nearest Resident WSW 1219 0 1. 04e-06 1.34.e-09 1.00 i. o·o ·1. O'O 
2.9 Nearest Resident w 1010 0 1 .. 43e-06 l.63e-09 1.00. l.. o.o .1.0:0 
30 Nearest Resident WNW 1753 0 4 .-as-e-01 s-.ose-10· 1.00 i. o·o· l.:o:o. 
31 Nearest Resident NW 9.14 0 1. S:7e-06 2. l6e-:09 1.·00. i . o.o. i .. Ob 
32 Nearest Resident NNW 895 0 3 .13e-'06 5".14e-09 1.00 1 .•. 00 1.,()0 
33 Nearest Garden N 1829 0 l.81e-06 3.94e-09 1 ... 00 1. 0-0. 1.0.·0 
34 .Nearest Garden NNE 2590 a l .'69e:-o6 4.29e-09 1.00 1. 0'0- L'.QO· 
:3"5 Nearest Garden NE 396'2 0 1 .36e·-01 1. 60e-09 1.00. 1. 0.-0 1.0:0 
36 Nearest Garden ENE 24.96 o· 5.0t.}e-07 1. 03.e-09 1.00 1.00, 1.0-0· 
37 Nearest Garden E 502-~ o. 1.iee.-01 1. 9·s-e-lO 1.00 ]..0.-0 i..:o:o. 
.38 Nearest Garden ESE 1676 ·a 4: s·6e-07 .1. Q9e-.09 l .0.0 1.0·0: 1.0'0 
39 Nearest Garden SE l.92.o 0 5. 2·le-07 l.33e-Q9 1.00 '.i. QO' .~. P:G 
40 Nearest Garden SSE 19·43 0 9.zse-07 2·. 3.s.e-0·9 1.00 i.. ()() 1. ()'O 



------------· --·-· -----. - --------· 
I 

. 41 •Nearest Garden s 2362 0 i .84e·-06 3.47e-P9 1. O'Q' L·~q i.op 
'1 4.2: Nearest Garden SSW 2591 0 3 .. Ole;-06 5.29e ... 0·9 1 .. o 0: i.'()Jj i,..t•f() 

4.3 Nearest Garden sw· 3353 0 9,77e-07 1. 60e-0.9 1. bJ~' 1 •. 0:0.- i.·o.o Calculation SQS20247 
4.4: Nearest Garden WSW 167.~ 0 ·6 .3S·e·-07 a. 01e-.10 1.:00 l• OJ). 1. eta Attachment 2 

·45 Nearest Garden w 19a7 0 5.23~-07 5.40e-10. 1. (fQ" .1. o:.P· L0,0 Page 13 
. 4.6 Nearest Garden WNW 1867 0 4.44e-o7 4. s.se-1.0 1. o·o 1. Q.Oi 1.60 
47 Nearest Garden NW 914 0 i.a1e-06 2.16e-09 i. O'Q l. ()<{)· l+ -0:.0 
48 :Nearest GarO.en NNW 991 0 2.68e-06 4.35e-09 1.00 .1. 0:() ·i .. o.o 
4:9 MILK cow N 4535 1 4.94e-07 B.27e-10 i. oo· 0 .12' ·1. o·o 
50 MILK cow NE 8650 l 2.'16e-07 3.98e-10 i..oo· 0·. 10· l . (;)'Q 

st ·MILK cow E 7620 1 6. 55e-0.8 e. 38.e-ll l.OQ 0 . '04; l • 0:.0 
52 MILK cow ESE 6'325 1 6.67e-OB 1.09e-10 i.·oo. 0 .. 0·1 1. oo. 
5-3 MILK cow WNW 206.0 l 3,98,e-07 J. e·se-10 1.00; 0·.0:1 1. QO 
5.4 MILK cow NW 2097 1 s.4ae-o7 s. 53.e-·10 i: ... oo o. ~ O:l .1 .• 0-0 



. SQN 95 Land Use Survey - X/Q - 1977-93 Data 
Tota], ~dy/ThyrQid 

SUMMATION. OF DOSES 
AIR DOSE 

Unre.stricted Area Boundary 
Unrestricted Area Boundary 

·Unrestricted Area .Boµndary 
Unrestricted. ArE;a Boundary 
unrestricted Area Bo\llldary 
Unrestricted Area Boundary 
Unrestricted Area Boundary· 
Unrestricted Area Boundary 
Unrestricted Area. Boundary 
Unrestricted Area Boundary 
Unrestricted .Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area :aoundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 

Highest Unrestricted Area 
Boundary Gamma Dose 

Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrei;:itricted Ar·ea Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unre13trict:ed.)U'~a. :Soundary 
Unrestricted Ar.ea. Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
Unrestricted Area Boundary 
U~;restricted Area B'otindary 
Unrestricted Area Boundary 
Unrestricted Are.a Boundary 

Highest Unrestricted Area 
Bo~ndary Beta Dose 

N' 
Nm: 
NE. 
ENS 
E 
ESE· 
SE 
:S$.E s 
SSW 
SW 
WSW w 
WNW 
NW 
NNW 

SSW 

N 
NNE 
NE 
ENE 
E 
ESE 
$E 
SSE 
$ 
$SW 
SW 
WSW 
w 
W?ffl. 
NW 
NNW 

SSW 

Loca.tion 
9'50 m 
2~Jrn in 
1910. m 
l6·'8.0 m 
·1~5'70 m 
14~·0 m 
14:60 m 
15:50. m 
iS.70 m 
1840 m 
2470 m 
910 m 
670 m 
660 m 
660 m 
730 m 

1840 m 

Location 
950 m 
226.0 m 
1910 m 
1680 m 
1570 m 
14·6Q m 
14'60 m 
1sso m 
1$70 m 
l.84.b m 
2470 m 
91<>" m 
~7.0 m 
6~0 m 
66:0 m 
730 in 

1840 m 

11-0'~-1g95 

Dos:e Type :t>o$e , .. ! 

Gamma Air 1.~:GS.E·•.0·6 ''mra.d 
Ga'mma Air 1. .13ELQ~6 mrad 
Gamma Air . l; i.GE.·~·ps· .tniad 
Gamma Air· · 4 ;'91E~ot. :·mr·ad 
Gamma Air · :3,·tS.SE;;:fif'l·lnr.a4 
Gamma Air .. 3 ~laE,;;07 .mrad. 
,g:: ~; ~f~i~MZ.~~;~~· 
Gamma Air .l:.S:zE.;;·a!.6. :mr·ad 
Gam\l\a Air . 2< 6'.'lE~.ho. mra:d. 
Gamma Air :& .1e~(i)·7 .. m.:ta<l, 
Ga~a Air ~:. e4;g.;., 01 t:tt.ad. 
Gamma Air .1 .• 4.B:E-O:G. mrad 
Gamma Air l.17E_.0:6: mrad 
G.amma Air l. .. 6$)E....:9:6 mr.a:d 
Gamma Air 2 .. ::33;E:-0:6 mrad 

Gamma Air 2. 67E-0.6 mrad 

Dose Type 
Beta Air 
Beta Air 
Beta Air 
Beta Air 
Beta Air 
Beta Air 
Beta Air 
B.eta Air 
Beta Air 
Bet·a Air 
Be.ta Air 
Bet.a Air 
Beta Ai;i; 
a·eta, Air 
Bet.Gt Air 
Beta Air 

Dose· 
l . O.lE-0-4 tnrad 
L 28E- 04 mr.ad 
l. 32E-04· mrad. 
S·. S·?E-05 mt:ad 
4. o,ja-0$ tni~d. 
:L s.S:E"': Os mrad 
·4 .• ggg ... ·crs mrad 
:a. 02E·"'.·.o,s ,mraia· 
'2: .-o.GEJ:o4~ .inra.a 
·3 .•. o:3E.""-!T4 ilb::":aa· 
9-.·2'8E~o.s ;mrad 
i .. o:o.E;~ .~r.a~f 
';t :.J~$~f .. ~·:~ ::m~~d ... 
:i.~·l.3s;;·o'.4 ::mriuf 
1.~·!I2:E'~04 tttifad · 

.=2:. :&4E~·04 mrad. 

, Calculation SQS20247 
Attachment 2 

Page 14 
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GENERIC DIFFERENCES 
NEI 99-01 Rev 6 Watts Bar 
References BWRs Deleted BWR references as appropriate 
Uses A for the radiological effluent/radiation level ICs Uses R for the radiological effluent/radiation level ICs 
Uses E-H for the ISFSI Malfunction level ICs Uses E for the ISFSI Malfunction level ICs 
Emergency Classification ICs are presented in ascending order (NOUE – GE) Emergency Classification ICs are presented in descending order (GE - NOUE) 
Uses Emergency Director Uses SED (Site Emergency Director) 
Uses the term “increase” Replaced “increase” with “rise” 
Uses the term “i.e.” Replaced “i.e.” with “that is” 
Uses the term “e.g.” Replaced “e.g.” with “for example” 
  

GENERAL NOTES 
Site specific information is highlighted in yellow. 
ODCM is the controlling Radiological Effluent Document. 
WOG CSFSTs are used for EAL thresholds as allowed by NEI 99-01 Rev 6 Developer Notes. 
Appendix A – Deleted BWR Acronyms and Abbreviations. 
Appendix B – Incorporated Site Specific definitions as appropriate. 
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RG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

 (site-specific monitor list and threshold values) 
(2) Dose assessment using actual meteorology indicates doses greater 

than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
(site-specific dose receptor point). 

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 
 

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

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust,  
1-RM-90-256 5.06E+05 mR/hr 

SG Discharge, 1-RM-90-421 thru  
-424 6.05E+03 mR/hr 

 
 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust,  
2-RM-90-256 6.70E+05 mR/hr 

SG Discharge, 2-RM-90-421 thru  
-424 4.11E+03 mR/hr 

 
(2) Dose assessment using actual meteorology indicates doses greater 

than 1,000 mrem TEDE or 5,000 mrem thyroid CDE at or beyond 
the site boundary. 
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(3) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 1,000 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 5,000 mrem for one hour of inhalation. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Watts Bar Threshold (1) identifies the site-specific 
radiation monitors.   

Justification: The WBN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 to this enclosure is the Radiological Emergency Plan Effluent Radiation 
Monitor EALs and Radiation Alert Calculation for Watts Bar.  Table 7.0-1a of Attachment 4 provides the activity thresholds for this 
EAL. 
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RG2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Spent fuel pool level cannot be restored to at least 724.94′ for 60 minutes or 
longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Spent fuel pool level cannot be restored to at least 724.94′  for 60 
minutes or longer.. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 

Indicated level of 724.94’ corresponds approximately to six inches above the top of the SFP racks. This is the site-specific Level three 
value. 
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RS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

(3) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 
 

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

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust,  
1-RM-90-256 

5.06E+04 mR/hr 

SG Discharge, 1-RM-90-421 thru -
424 

6.05E+02 mR/hr 

 
UNIT 2 

Shield Building, 2-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust,  
2-RM-90-256 

6.70E+04 mR/hr 

SG Discharge, 2-RM-90-421 thru -
424 

4.11E+02 mR/hr 
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(2) Dose assessment using actual meteorology indicates doses greater 
than 100 mrem TEDE or 500 mrem thyroid CDE at or beyond the 
site boundary. 

 
(3) Field survey results indicate EITHER of the following at or beyond 

the site boundary: 
 Closed window dose rates greater than 100 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 500 mrem for one hour of inhalation. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Watts Bar Threshold (1) identifies the site-specific 
radiation monitors.   

Justification: The WBN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site 
boundary is the site-specific receptor point.  Attachment 4 to this Enclosure is the Radiological Emergency Plan Effluent Radiation 
Monitor EALs and Radiation Alerts Calculation for Watts Bar.  Table 7.0-1a of Attachment 4 provides the activity thresholds for this 
EAL. 
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RS2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Spent fuel pool level at (site-specific Level 3 description). Spent fuel pool level at 724.94′. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 

Indicated level of 724.94’ corresponds approximately to six inches above the top of the SFP racks. This is the site-specific Level three 
value. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) Lowering of spent fuel pool level to (site-specific Level 3 value). (1) Lowering of spent fuel pool level to 724.94′. 

Difference / Deviation / Justification 

Difference: The site-specific Level 3 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 

Indicated level of 724.94’ corresponds approximately to six inches above the top of the SFP racks. This is the site-specific Level three 
value. 
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RA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

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

(4) Field survey results indicate EITHER of the following at or beyond 
(site-specific dose receptor point): 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 50 mrem for one hour of inhalation. 
 

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

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust,  
RM-90-255/256 

5.06E+03 mR/hr 

SG Discharge, 1-RM-90-421 thru -424 6.05E+01 mR/hr 
 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust,  
2-RM-90-255 

7.00E+03 mR/hr 

Condenser Vacuum Exhaust,  
2-RM-90-256 

7.17E+03 mR/hr 

SG Discharge, 2-RM-90-421 thru -424 4.39E+01 mR/hr 
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(2) Dose assessment using actual meteorology indicates doses greater 

than 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the site 
boundary. 

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

(4) Field survey results indicate EITHER of the following at or beyond 
the site boundary: 
 Closed window dose rates greater than 10 mR/hr expected to 

continue for 60 minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater 

than 50 mrem for one hour of inhalation. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) includes the use of multiple radiation monitors.  Watts Bar Threshold (1) identifies the site-specific 
radiation monitors.  

Justification: The WBN radiation monitors that detect radioactive effluent release to the environment and the thresholds are listed.  The site 
boundary is the site-specific receptor point.   

 
The NEI 99-01, Revision 6, methodology for Abnormal Rad Levels / Radiological Effluent ICS/EALs uses a factor of ten scaling for 
General Emergency, Site Area Emergency, and Alert. Attachment 4 to this Enclosure is the Radiological Emergency Plan Effluent 
Radiation Monitor EALs and Radiation Alerts Calculation for Watts Bar.  Site Area Emergency (EAL RS1) monitor values are listed in 
Table 7.0-1a of Attachment 4.  Values for the Alert (EAL RA1) were determined by scaling the calculated Site Area Emergency values 
down by a factor of ten.  
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RA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 
(2) Damage to irradiated fuel resulting in a release of radioactivity from 

the fuel as indicated by ANY of the following radiation monitors: 
(site-specific listing of radiation monitors, and the associated 
readings, setpoints and/or alarms) 

(3) Lowering of spent fuel pool level to (site-specific Level 2 value).  

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 
(2) Damage to irradiated fuel resulting in a release of radioactivity from 

the fuel as indicated by alarm or elevated reading on ANY of the 
following radiation monitors: 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 
131 

Containment Purge Exhaust 

1, 2-RM-90-112 A 
or B 

Upper Containment, A-Particulate, 
B-Gas 

(3) Lowering of spent fuel pool level to 734.44′. 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6, Threshold (2) identifies a Site-specific listing of rad monitors and applicable readings, setpoints, and/or alarms.  
Watts Bar Threshold (2) specifies an alarm or elevated reading on any of the listed radiation monitors.  

Justification: An alarm or elevated reading on the identified site-specific rad monitors is indicative of high radiation in containment or fuel handling 
areas. 

 
Difference: The site-specific Level 2 value was included. 
Justification: Post-Fukushima order EA-12-051 required the installation of reliable spent fuel pool (SFP) level indication capable of identifying 

normal level (Level 1), SFP level 10 ft. above the top of the fuel racks (Level 2), and SFP level at the top of the fuel racks (Level 3). 
 

The indicated level of 734.44’ corresponds approximately to 10 ft. above the top of the SFP racks. This is the site-specific Level 2 
value. 
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RA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 
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(1) Dose rate greater than 15 mR/hr in ANY of the following areas: 
 Control Room 
 Central Alarm Station 
 (other site-specific areas/rooms) 

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

(1) Dose rate greater than 15 mR/hr in EITHER of the following areas: 
 Control Room (RM-90-135) 
 Central Alarm Station (by survey) 

(2) An UNPLANNED event results in radiation levels that prohibit or 
impede access to any Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. BLDG./ 

Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 

6.9 KV and 480V SD Bd 
Room A 3, 4, 5 

6.9 KV and 480V SD Bd 
Room B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
 2B RHR Pump Room 3, 4, 5 

 
 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1) specifies applicability to the Main Control Room and Central Alarm Station.  The applicable radiation 
monitor is identified for the Main Control Room.   

Justification: No additional areas/rooms are applicable to this EAL threshold for Watts Bar.  Inclusion of the methds for determining the dose rate 
does not change the intent of the EAL. 

 
Difference: Watts Bar Threshold (2) includes site-specific information 
Justification: The listed areas contain equipment which requires a local or manual action as specified in operating procedures used for normal 

operation, cooldown, and shutdown. 
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RU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Offsite Dose Calculation Manual (ODCM) was specified. 
Justification: The ODCM is the site-specific effluent release controlling document. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

(3) Sample analysis for a gaseous or liquid release indicates a 
concentration or release rate greater than 2 times the (site-specific 
effluent release controlling document) limits for 60 minutes or 
longer. 

(1) Reading on ANY Table R1 effluent radiation monitor greater than 
the listed values for 60 minutes or longer: 

 
Table R1 

Gaseous Effluent 
Shield Building, 1,2-RM-90-400 1.98E+05 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.77E+04 cpm 
Service Building, 0-RM-90-132B 1.09E+06 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255/256 5.42E+02 mR/hr 
Condenser Vacuum Exhaust, 2-RM-90-255 7.00E+02 mR/hr 
Condenser Vacuum Exhaust, 2-RM-90-256 7.17E+02 mR/hr 

Liquid Effluent – Cond Demin in use 
Radwaste Monitor, 0-RM-90-122 5.47E+05 cpm 
SGBD, 1-RM-90-120, 121 3.13E+05 cpm 
SGBD, 2-RM-90-120, 121 5.39E+05 cpm 
Condensate Demin, 0-RM-90-225 5.47E+05 cpm 
Turbine Bldg Sump, 0-RM-90-212 5.54E+03 cpm 

Liquid Effluent – Cond Demin NOT in use, SGBD with Dilution 
Radwaste Monitor, 0-RM-90-122 1.70E+06 cpm 
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SGBD, 1-RM-90-120, 121 9.74E+05 cpm 
SGBD, 2-RM-90-120, 121 1.25E+06 cpm 
Condensate Demin, 0-RM-90-225 1.70E+06 cpm 
Turbine Bldg Sump, 0-RM-90-212 1.65E+04 cpm 

Liquid Effluent – S/G Blowdown – NO Treatment or Dilution 
Radwaste Monitor, 0-RM-90-122 5.80E+04 cpm 
SGBD, 1-RM-90-120, 121 5.80E+04 cpm 
SGBD, 2-RM-90-120, 121 2.43E+04 cpm 
Condensate Demin, 0-RM-90-225 5.80E+04 cpm 
Turbine Bldg Sump, 0-RM-90-212 7.44E+04 cpm 

(2) Reading on ANY effluent radiation monitor greater than 2 times the 
alarm setpoint established by a current Liquid/Gaseous Release 
Permit for 60 minutes or longer. 

(3) Sample analysis for a liquid release indicates a concentration or 
release rate greater than 20 times the Effluent Concentration Limit 
for 60 minutes or longer. 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1) identifies the site-specific radiation monitors and release rates corresponding to two times the ODCM limits.   
Justification: The NEI phrase “…effluent radiation monitor greater than 2 times the (site-specific effluent release controlling document)” has been 

replaced with the WBN site-specific effluent radiation monitor and the value corresponding to two times the ODCM limit.  The WBN 
ODCM is the site-specific effluent release controlling document. 

 
Difference: NEI 99-01 Rev 6 Threshold (2) refers to radioactivity discharge permit.  Watts Bar Threshold (2) refers to a Liquid/Gaseous Release 

Permit. 
Justification: Human Factors consideration – Liquid/Gaseous Release Permit is site-specific terminology equivalent to radioactivity discharge 

permit. 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a sample analysis for a gaseous or liquid release.  Watts Bar Threshold (3) specifies a liquid 

release only. 
Justification: The gaseous release is addressed in Watts Bar Threshold (2). 
 
Deviation: NEI 99-01 Rev 6 Threshold (3) specifies a release rate greater than 2 times the site specific value.  Watts Bar Threshold (3) specifies 20 

times the Effluent Concentration Limit. 
Justification: Watts Bar’s ODCM limit is equal to 10 times the Effluent Concentration Limit; therefore, 2 times the ODCM is 20 times the Effluent 

Concentration Limit. 
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RU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

UNPLANNED loss of water level above irradiated 
fuel. 

UNPLANNED loss of water level above irradiated fuel. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

  (site-specific level indications).  
  AND 
 b. UNPLANNED rise in area radiation 

levels as indicated by ANY of the 
following radiation monitors. 

  (site-specific list of area radiation 
monitors)  

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as reported by plant 
personnel 

  AND 
 b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 

radiation monitors. 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1)a specifies water level drop as indicated by site-specific level indications.  Watts Bar Threshold (1)a 
specifies that a water level drop is reported by plant personnel. 

Justification: Site specific design difference.  Watts Bar does not have level indication readily available to control room personnel to allow quick 
determination that the EAL threashold has been satisfied.  Report of level drop by plant personnel continues to meet the intent of the 
NEI 99-01 Rev 6 EAL threshold. 

 
Difference: NEI 99-01 Rev 6, Threshold (1)b identifies a site-specific listing of rad monitors and applicable readings, setpoints, and/or alarms.  Watts 

Bar Threshold (1)b specifies an alarm or elevated reading on any of the listed radiation monitors.  
Justification: An elevated reading on the identified site-specific rad monitors is indicative of high radiation in containment or fuel handling areas and 

satisfies the intent of Threshold (1)b. 
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CG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting fuel 
clad integrity with containment challenged. 

Loss of RCS inventory affecting fuel clad integrity with containment 
challenged. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 
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(1) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level less than 
(site-specific level) for 30 minutes or longer. 
AND 

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

(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 

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

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

 Erratic source range monitor indication [PWR] 
 UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient magnitude to indicate core 
uncovery  

 (Other site-specific indications) 
 

AND 
c. ANY indication from the Containment Challenge Table 

(see below). 
Containment Challenge Table 

 CONTAINMENT CLOSURE not established* 
 (Explosive mixture) exists inside containment 
 UNPLANNED increase in containment pressure 
 Secondary containment radiation monitor reading above (site-

specific value) [BWR] 
 

(1) a. RCS level less than 716’ 9.5” for 30 minutes or longer. 
  AND 

 b. ANY indication from the Containment Challenge Table C1. 
 
(2) a. RCS level cannot be monitored for 30 minutes or longer. 
   AND 
 b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in the Containment Sump or 

Containment Pit Sump levels of sufficient magnitude 
to indicate core uncovery  

 
  AND 
c. ANY indication from the Containment Challenge Table C1. 
 

Containment Challenge Table C1 
 CONTAINMENT CLOSURE not established* 
 H2 concentration greater than 4% by volume on H2AN-

43-200 or 210 
 UNPLANNED rise in containment pressure 

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

 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1)a includes the site-specific level of 716’ 9.5”. 
Justification: Elevation 716’ 9.5” is the bottom of the RCS hot leg.  This level provides three feet of margin to the top of fuel assemblies. 
 
Difference: Table designator C1 was assigned to Containment Challenge Table. 
Justification: Editorial revision to clearly identify tables within the document. 
 
Difference: Watts Bar site-specific radiation monitors and values are included in Threshold (2)b first bullet. 
Justification: The identified monitors are in the Reactor Building and could detect core uncovery.  The value of 9500 mR/hr was chosen because it is 
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95% of the monitor high scale. 
 
Difference: Watts Bar Threshold (2)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
 
Difference: NEI 99-01 Rev 6 Threshold (2)b, last bullet, refers to Other site-specific indications of core uncovery.  No Other site-specific idications 

are used at Watts Bar. 
Justification: Watts Bar does not use any other site-specific indications of core uncovery than those already identified in Watts Bar Threshold (2)b. 
 
Difference: NEI 99-01 Rev 6 Containment Challenge Table, second bullet, states that explosive mixture exists inside containment.  Watts Bar 

Containment Challenge does not include this wording. 
Justification: Editiorial revision that incorporates wording into the threshold through the use of “H2 concentration greater than 4%” which is 

considered an explosive mixture.  Intent of the NEI 99-01 Rev 6 wording is satisfied. 
 
Difference: Watts Bar Containment Challenge Table, third bullet, replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of the NEI 99-01 Rev 6 wording is satisfied. 
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CS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Loss of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory affecting core 
decay heat removal capability. 

Loss of RCS inventory affecting core decay heat removal capability. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC includes reactor vessel/RCS inventory.  Watts Bar IC uses RCS inventory only. 
Justification: Editorial revision – RCS inventory is equivalent to reactor vessel inventory. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. CONTAINMENT CLOSURE not established. 
AND 

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

(2) a. CONTAINMENT CLOSURE established. 
AND 

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

(3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot 
be monitored for 30 minutes or longer. 
AND 

b. Core uncovery is indicated by ANY of the following: 
 (Site-specific radiation monitor) reading greater than 

(site-specific value) 
 Erratic source range monitor indication [PWR] 
 UNPLANNED increase in (site-specific sump and/or 

tank) levels of sufficient magnitude to indicate core 
uncovery 

 (Other site-specific indications) 
 

(1) a. CONTAINMENT CLOSURE not established. 
  AND 

 b. RCS level less than 718’. 
(2) a. CONTAINMENT CLOSURE established. 

  AND 
b. RCS level less than 716’ 9.5”. 

(3) a. RCS level cannot be monitored for 30 minutes or longer. 
  AND 
b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in the Containment Sump or 

Containment Pit Sump levels of sufficient magnitude 
to indicate core uncovery 
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Difference / Deviation / Justification 

Difference: Watts Bar Thresholds (1)b and (2)b include site-specific information. 
Justification: Level 718’ is equivalent to the centerline of the hot and cold legs.  Level 716’ 9.5” is equivalent to the bottom of the hot leg. 
 
Difference: Watts Bar site-specific radiation monitors and values are included in Threshold (3)b first bullet. 
Justification: The identified monitors are in the Reactor Building and could detect core uncovery.  The value of 9500 mR/hr was chosen because it is 

95% of the monitor high scale. 
 
Difference: Watts Bar Threshold (3)b replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of the NEI 99-01 Rev 6 wording is satisfied. 
 
Difference: Watts Bar Threshold (3)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
 
Difference: NEI 99-01 Rev 6 Threshold (3)b, last bullet, refers to Other site-specific indications of core uncovery.  No Other site-specific 

indications are used at Watts Bar. 
Justification: Watts Bar does not use any other site-specific indications of core uncovery than those already identified in Watts Bar Threshold (3)b. 
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CA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC includes reactor vessel/RCS inventory.  Watts Bar IC use RCS inventory only. 
Justification: Site difference – RCS inventory is equivalent to reactor vessel inventory. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

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

 

(1) Loss of RCS inventory as indicated by level less than 722’. 
(2) a. RCS level cannot be monitored for 15 minutes or longer  

AND 
b. UNPLANNED rise in the Containment Sump or 

Containment Pit Sump levels due to a loss of RCS 
inventory. 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1) includes site-specific information 
Justification: Level of 722’ indicates a reduced RCS inventory. 
 
Difference: Watts Bar threshold (2)b replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of the NEI 99-01 Rev 6 wording is satisfied. 
 
Difference: Watts Bar Threshold (3)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
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CA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 
6.9KV Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards 
for 15 minutes or longer. 

 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Threshold (1) for Watts Bar specifies the applicable buses (6.9KV 
Shutdown Boards). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL and does not 
change the intent of the NEI 99-01 Rev 6 EAL. 
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CA3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Inability to maintain the plant in cold shutdown. Inability to maintain the plant in cold shutdown. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

Table: RCS Heat-up Duration Thresholds 

RCS Status Containment Closure 
Status 

Heat-up 
Duration 

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

Not intact (or at reduced 
inventory [PWR]) 

Established 20 minutes* 
Not Established 0 minutes 

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

 
(2) UNPLANNED RCS pressure increase greater than (site-specific 

pressure reading).  (This EAL does not apply during water-solid 
plant conditions. [PWR]) 

 

(1) UNPLANNED rise in RCS temperature to greater than 200 ˚F for 
greater than the duration specified in the following table. 
 

Table C2-RCS Heat-up Duration Thresholds 

RCS Status Containment Closure 
Status 

Heat-up 
Duration 

Not intact or in RCS 
Reduced Inventory 

Not Established 0 minutes 
Established 20 minutes* 

Intact (capable of being 
pressurized) Not applicable 60 minutes* 

* If RHR is in operation within this time frame and RCS temperature is 
being reduced, the EAL is not applicable. 

 
(2) UNPLANNED RCS pressure rise greater than 10 psig.  (This 

Threshold does not apply during water-solid plant conditions.) 
 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1) includes the site-specific temperature. 
Justification: 200 ˚F is the site-specific Technical Specification cold shutdown temperature. 
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Difference: Table designator C2 assigned to RCS Heat-up Duration Thresholds Table used in Watts Bar Threshold (1). 
Justification: Editorial revision to clearly identify tables within the document. 
 
Difference: Information included in RCS Heat-Up Duration Thresholds Table for Watts Bar is inverted from the presentation in NEI 99-01  
 Rev 6. 
Justification: Editorial revision for Human Factors considerations – worst case is presented first. 
 
Difference: Revised wording of RCS Status Not Intact to identify specific condition at Watts Bar applicable to this threshold (in RCS Reduced 

Inventory). 
Justification: Editorial revision for Human Factors considerations – site-specific terminology is used. 
 
Difference: Revised wording of RCS Status Intact to identify specific condition at Watts Bar applicable to this threshold (capable of being 

pressurized). 
Justification: Editorial revision for Human Factors considerations – site-specific terminology is used. 
 
Difference: RCS Heat-up Duration Thresholds Table for Watts Bar uses ‘RHR’ instead of ‘RCS heat removal system’. 
Justification: Editorial revision for Human Factors considerations – site-specific terminology is used. 
 
Difference: Watts Bar Threshold (1) and (2) replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (1) and (2) remains satisfied. 
 
Difference: Watts Bar site-specific pressure value was included in Threshold (2). 
Justification: NEI 99-01 Rev 6 recommends using the lowest change in pressure that can be accurately determined using installed instrumentation, 

but not less than 10 psig. 
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CA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
 2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

 

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 666’ as reported by 

River Operations 
 River reservoir level at Stage II flood warning as 

reported by River Operations 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
   AND 

b. EITHER of the following: 
• Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

• The event has caused VISIBLE DAMAGE to a 
SAFETY SYSTEM component or structure needed for 
the current operating mode. 
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Difference / Deviation / Justification 

Difference: Two Watts Bar site-specific hazardous events were included.   
Justification: 666’ reservoir level is the minimum reservoir level assumed in the Watts Bar UFSAR for the assumed event of complete failure of 

Chickamauga Dam.  A Stage II flood warning is issued if and when target river elevation 727’ at Watts Bar has been forecast. 
 
Difference: Watts Bar EAL Threshold (1)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Watts Bar threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 



COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS 

 

29 
 

CU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

UNPLANNED loss of RCS inventory for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

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

levels. 

(1) UNPLANNED loss of reactor coolant results in RCS level less than 
a required lower limit for 15 minutes or longer.   

(2) a. RCS level cannot be monitored. 
  AND 

b. UNPLANNED rise in the Containment Sump or 
Containment Pit Sump levels. 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (2)b. replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (2)b. is satisfied. 
 
Difference: Watts Bar Threshold (2)b specifies the site-specific sump and/or tank as the Containment Sump or Containment Pit Sump. 
Justification: Levels in the specified volumes would increase due to core uncovery. 
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CU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  
AND 

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

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards 
OR 2A and 2B 6.9KV Shutdown Boards is reduced to a single 
power source for 15 minutes or longer.  

        AND 
 b.  Any additional single power source failure will result in loss of 

all AC power to SAFETY SYSTEMS. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Threshold (1)a for Watts Bar specifies the applicable buses (6.9KV 
Shutdown Boards). 

Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this EAL and does not 
change the intent of the NEI 99-01 Rev 6 EAL. 
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CU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

UNPLANNED increase in RCS temperature. UNPLANNED rise in RCS temperature. 

Difference / Deviation / Justification 

Difference: Watts Bar IC replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 IC is satisfied. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) UNPLANNED increase in RCS temperature to greater than (site-
specific Technical Specification cold shutdown temperature limit).  

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

(1) UNPLANNED rise in RCS temperature to greater than 200 °F. 
(2) Loss of ALL RCS temperature and RCS level indication for 15 

minutes or longer. 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1) includes the site-specific temperature. 
Justification: 200 ˚F is the site-specific Technical Specification cold shutdown temperature. 
 
Difference: Watts Bar Threshold (1) replaces ‘increase’ with ‘rise’. 
Justification: Editorial revision – intent of NEI 99-01 Rev 6 Threshold (1) is satisfied. 
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CU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Indicated voltage is less than 105VDC on Technical Specification 
required 125VDC Vital Battery Buses: 
• I and III for 15 minutes or longer. 

OR 
• II and IV for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Watts Bar bus voltage value is provided. 
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Watts Bar site-specific DC buses are listed in Threshold (1). 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
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CU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) Loss of ALL of the following onsite communication methods: 
(site-specific list of communications methods) 

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

(3) Loss of ALL of the following NRC communications methods: 
(site-specific list of communications methods) 

1. Loss of ALL Table C3 Onsite communications capability affecting the 
ability to perform routine operations. 

  
2. Loss of ALL Table C3 Offsite communication capability affecting the 

ability to perform offsite notifications. 
  
3. Loss of ALL Table C3 NRC communication capability affecting the 

ability to perform NRC notifications. 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
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Difference / Deviation / Justification 

Difference: Watts Bar site-specific communications methods are listed in each threshold. 
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration.   
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EU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Damage to a loaded cask CONFINEMENT BOUNDARY. Damage to a loaded canister CONFINEMENT BOUNDARY. 

Difference / Deviation / Justification 

Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as 
indicated by an on-contact radiation reading greater than the 
Table I1-ISFSI Dose Limits at the location specified. 

Table I1-ISFSI Dose Limits 
  Hi Storm FW 

Location 
COC 1032 

Amendment 0 

Top of the OVERPACK 60 mrem/hr (γ + 0n1) 

Side of the OVERPACK 600 mrem/hr (γ + 0n1) 
 

Difference / Deviation / Justification 

Difference: The term “cask” was replaced with “canister.” 
Justification: Site-specific terminology difference.  The multi-purpose canister provides the confinement boundary for the contained radioactive 

materials. 
 
Difference: Watts Bar site-specific radiation readings are listed in Table I-1. 
Justification: The values represent two times the external radiation limits specified in the Certificate of Compliance for the cask design. 
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PWR FISSION PRODUCT BARRIERS MATRIX - INITIATING CONDITIONS/THRESHOLDS 

NEI 99-01 Rev 6 

FA1 – Any Loss or any Potential Loss of either 
the Fuel Clad or RCS barrier. 

FS1 - Loss or Potential Loss of any two barriers. FG1 -  Loss of any two barriers and Loss or Potential 
Loss of the third barrier. 

Watts Bar 

FG1 – Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 - Loss or Potential Loss of any two barriers. FA1 -  Any Loss or any Potential Loss of either the Fuel 
Clad or RCS barrier. 

Difference / Deviation / Justification 

None 

Fuel Clad Barrier RCS Barrier Containment Barrier 

Loss Potential Loss Loss Potential Loss Loss Potential Loss 

NEI 99-01 Rev 6 

1. RCS or SG Tube Leakage  1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage  

Not Applicable 
 

A. RCS/reactor 
vessel level less 
than (site-specific 
level). 

 

A. An automatic or manual 
ECCS (SI) actuation is 
required by EITHER of 
the following: 
1. UNISOLABLE RCS 

leakage 
 OR 

2. SG tube RUPTURE. 

A. Operation of a standby 
charging (makeup) 
pump is required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube leakage. 
 OR 
B. RCS cooldown rate 

A. A leaking or 
RUPTURED SG is 
FAULTED outside of 
containment. 

Not Applicable 
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greater than (site-
specific pressurized 
thermal shock 
criteria/limits defined 
by site-specific 
indications). 

Watts Bar 

Not Applicable 
 

A. Core Cooling 
CSF - ORANGE 
entry conditions 
met.  

 

A. An automatic or manual 
SI actuation is required 
by EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube RUPTURE. 
 
 

A. Operation of a standby 
charging  pump is 
required by EITHER of 
the following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube leakage. 
 OR 
B. PTS CSF - RED entry 

conditions met 

A. A leaking or 
RUPTURED SG is 
FAULTED outside of 
containment. 

Not Applicable 

Difference / Deviation / Justification 

Difference: Watts Bar Fuel Clad Barrier Potential Loss Threshold (1).A references the Core Cooling Critical Safety Function (CSF) Status Tree. 
Justification: The Westinghouse Owners Group (WOG) Critical Safety Function Status Trees (CSFSTs) have been implemented at Watts Bar.  ORANGE entry 

conditions for Core Cooling CSFST is consistent with the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar RCS Barrier Potential Loss Threshold (1).B references the Pressurized Thermal Shock Critical Safety Function (CSF) Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  The guidance in NEI 99-01, Revision 6, for this EAL Threshold recommends use of the 

indication that defines an extreme challenge to the integrity of the RCS pressure boundary due to pressurized thermal shock.  The PTS CSF is the 
Watts Bar site-specific terminology for the RCS Integrity CSF described in NEI 99-01, Revision 6, guidance for this Threshold.   
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NEI 99-01 Rev 6 

2. Inadequate Heat Removal 2. Inadequate Heat Removal 2. Inadequate Heat Removal 

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

 

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

 OR 
B. Inadequate RCS 

heat removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

 

Not Applicable 
 

A. Inadequate RCS heat 
removal capability via 
steam generators as 
indicated by (site-
specific indications). 

 

Not Applicable 
 

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

  AND 
 2. Restoration 

procedure not 
effective within 
15 minutes. 

Watts Bar 

A. Core Cooling 
CSF - RED entry 
conditions met. 

 

A. Core Cooling 
CSF - ORANGE 
entry conditions 
met. 

 OR 
B. Heat Sink CSF - 

RED entry 
conditions met. 

 

Not Applicable 
 

A. Heat Sink CSF - RED 
entry conditions met. 

 

Not Applicable 
 
 
 
 

A. Core Cooling CSF - 
RED entry 
conditions met for 
15 minutes or 
longer. 

 

Difference / Deviation / Justification 
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Difference: Watts Bar Fuel Clad Barrier Loss Threshold (2).A references the Core Cooling CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Core Cooling CSFST is consistent with the guidance in 

NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar Fuel Clad Barrier Potential Loss Threshold (2).A references the Core Cooling CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  ORANGE entry conditions for Core Cooling CSFST is consistent with the guidance in 

NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar Fuel Clad Barrier Potential Loss Threshold (2).B references the Heat Sink CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Heat Sink CSFST is consistent with the guidance in NEI 99-01, 

Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar RCS Barrier Potential Loss Threshold (2).A references the Heat Sink CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Heat Sink CSFST is consistent with the guidance in NEI 99-01, 

Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar Containment Barrier Potential Loss Threshold (2).A references the Core Cooling CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  Heat Sink CSFST RED entry conditions met for 15 minutes or longer is consistent with 

the guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 

NEI 99-01 Rev 6 

3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 



FISSION PRODUCT BARRIER ICS/EALS 

 

40 
 

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

 OR 
B. (Site-specific 

indications that 
reactor coolant 
activity is greater 
than 300 µCi/gm 
dose equivalent I-
131). 

Not Applicable A. Containment radiation 
monitor reading greater 
than (site-specific 
value). 

Not Applicable Not Applicable A. Containment 
radiation monitor 
reading greater than 
(site-specific value). 

Watts Bar 
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A. Containment 
radiation monitor 
reading greater 
than: 

 332 R/hr on  
1-RM-90-271 or 
272 

 OR 
 265 R/hr on  
 1-RM-90-273 or 

274 
OR 
379 R/Hr on 
2-RM-90-271 or 
272 

 OR 
252 R/hr on 
2-RM-90-273 or 
274 

 
 OR 
B. Coolant activity 

greater than 300 
µCi/gm dose 
equivalent Iodine 
-131. 

Not Applicable A. Containment radiation 
monitor reading greater 
than: 

 98 R/hr on  
1-RM-90-271 or 272 

 OR 
 62 R/hr on  
 1-RM-90-273 or 274 
 OR 
 119 R/hr on  

2-RM-90-271 or 272 
 OR 
 64 R/hr on  
 2-RM-90-273 or 274 

Not Applicable Not Applicable 
Note: Containment High Range 

Radiation Monitors 
(HRRMs) are temperature 
sensitive and can be 
affected by both 
temperature induced 
currents and insulation 
resistance temperature 
effects.  Following the 
initial increase in 
containment temperature 
the HRRM monitors can 
give erratic indication for 
up to 1 minute. Steady 
state temperature effects 
on cable insulation 
resistance for the HRRM 
signal cable is dependent 
on containment 
temperature and could 
result in a shift in monitor 
output indication. 
(Caution: Should the 
containment air return 
fans not start, 
containment 
temperatures could 
remain elevated 
resulting in potential 
false HRRM indicated 
readings) 

A. Containment 
radiation monitor 
reading greater than: 
5600 R/hr on  
1-RM-90-271 or 272 

 OR 
 4470 R/hr on  

1-RM-90-273 or 274 
OR 
7160 R/hr on 
2-RM-90-271 or 272 
OR 

 4750 R/hr on  
2-RM-90-273 or 274 

Difference / Deviation / Justification 
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Difference: Watts Bar site-specific information is included for the Fuel Clad Barrier Loss Threshold. 
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the drywell containment atmosphere, assuming reactor 

coolant activity equals 300 µCi/g dose equivalent I-131. 
 
Difference: Watts Bar site-specific information is included for the RCS Barrier Loss Threshold. 
Justification: The listed radiation monitor readings correspond to an instantaneous release of all reactor coolant mass into the primary containment, assuming 

reactor coolant activity equals the Technical Specification allowable spiking limit of 14 µCi/g Dose Equivalent I-131. 
 
Difference: Watts Bar site-specific information is included for the Containment Barrier Potential Loss Threshold. 
Justification: The listed radiation monitor readings correspond to the release of all reactor coolant to the containment atmosphere, assuming 20 percent of the 

fuel cladding has failed. 
 
Difference: Note added to Contaninment Barrier Loss Column in Watts Bar Threshold 3.A.  Note is applicable to Potential Loss Threshold 3.A. 
Justification: Note has been added to provided clear guidance on temperature restrictions (TIC) with use of rad monitors.  Incorporation of this Note does not 

affect the intent of NEI 99-01 Rev 6 EAL Containment Barrier Potential Loss Threshold 3.A. 
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NEI 99-01 Rev 6 

4. Containment Integrity or Bypass 4. Containment Integrity or Bypass  4. Containment Integrity or Bypass 

Not Applicable Not Applicable  Not Applicable  Not Applicable A. Containment isolation is 
required 

 AND  
EITHER of the 
following: 
1. Containment 

integrity has been 
lost based on 
Emergency 
Director judgment.  

 OR 
2. UNISOLABLE 

pathway from the 
containment to the 
environment exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment 
pressure greater than 
(site-specific value) 
OR 

B. Explosive mixture 
exists inside 
containment 
OR 

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

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

Watts Bar 
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Not Applicable Not Applicable  Not Applicable  Not Applicable  A. Containment isolation is 
required 

 AND  
EITHER of the 
following: 
1. Containment 

integrity has been 
lost based on SED 
judgment.  

 OR 
2. UNISOLABLE 

pathway from the 
containment to the 
environment exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry 
conditions met 
OR 

B. Containment H2 
greater than 4% by 
volume. 
OR 

C. 1. Containment 
pressure greater 
than 2.8 PSIG 
(Phase B) 
 AND 

2. Less than one 
full train of 
Containment 
Spray is 
operating per 
design for 15 
minutes or 
longer. 

Difference / Deviation / Justification 

Difference: Watts Bar Containment Barrier Potential Loss Threshold (4).A references the Containment CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Containment CSFST is consistent with the guidance in 

NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: NEI 99-01 Rev 6 Containment Barrier Potential Loss Threshold (4).B identifies an explosive mixture inside containment.  Watts Bar Containment 

Barrier Potential Loss Threshold (4).B identifies the specific H2 Concentration in containment that results in an explosive mixture. 
Justification: Human factors consideration – specifying a specific measurable concentration provides the SED with a clearly recognizable threshold. 
 
Difference: Watts Bar Containment Barrier Potential Loss Threshold (4).C includes the site-specific containment pressure and identifies the applicable 

containment pressure control system. 
Justification: The Containment Spray System is the site-specific containment pressure control system.  The indicated pressure is equivalent to the High-High 

containment pressure alarm setpoint at which Containment Spray trains are automatically actuated.  The site-specific term “Phase B” refers to the 
“Phase B” Containment Isolation signal achieved when two out of four high-high containment pressure signals are received. 
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NEI 99-01 Rev 6 

5. Other Indications 5. Other Indications 5. Other Indications 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

A. (site-specific as 
applicable) 

Watts Bar 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

Difference / Deviation / Justification 

Difference: No additional EAL Thresholds were identified for Watts Bar 
Justification: No additional EAL Thresholds were identified. 
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NEI 99-01 Rev 6 

6. Emergency Director Judgment 6. Emergency Director Judgment 6. Emergency Director Judgment 

A. ANY condition in 
the opinion of the 
Emergency 
Director that 
indicates Loss of 
the Fuel Clad 
Barrier. 

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

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

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

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

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

Watts Bar 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the Fuel 
Clad Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in the 
opinion of the SED 
that indicates Loss of 
the RCS Barrier. 

A. ANY condition in the 
opinion of the SED that 
indicates Potential Loss 
of the RCS Barrier. 

A. ANY condition in the 
opinion of the SED that 
indicates Loss of the 
Containment Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of the 
Containment Barrier. 

Difference / Deviation / Justification 

None 
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HG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

HOSTILE ACTION resulting in loss of physical control of the facility. HOSTILE ACTION resulting in loss of physical control of the facility. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

b. EITHER of the following has occurred: 
1. ANY of the following safety functions cannot be 

controlled or maintained. 
 Reactivity control 
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

 
OR 

 
2. Damage to spent fuel has occurred or is 

IMMINENT.   

(1) a. A HOSTILE ACTION is occurring or has occurred within 
the PROTECTED AREA as reported by the Security Shift 
Supervisor. 

  AND 
b. EITHER of the following has occurred: 

1. ANY of the following safety functions cannot be 
controlled or maintained. 
 Reactivity control 
 Core cooling 
 RCS heat removal 

OR 
2. Damage to spent fuel has occurred or is 

IMMINENT.   

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HG7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Other conditions exist which in the judgment of the Emergency Director 
warrant declaration of a General Emergency. 

Other conditions exist which in the judgment of the SED warrant declaration 
of a General Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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HS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

HOSTILE ACTION within the PROTECTED AREA. HOSTILE ACTION within the PROTECTED AREA. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
PROTECTED AREA as reported by the Security Shift Supervisor. 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HS6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Inability to control a key safety function from outside the Control Room. Inability to control a key safety function from outside the Control Room. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

 b. Control of ANY of the following key safety functions is not 
reestablished within (site-specific number of minutes). 
 Reactivity control  
 Core cooling [PWR] / RPV water level [BWR] 
 RCS heat removal 

(1) a. An event has resulted in plant control being transferred 
from the Control Room to the Auxiliary Control Room 

  AND 
 b. Control of ANY of the following key safety functions is not 

reestablished within 15 minutes. 
 Reactivity control  
 Core cooling 
 RCS heat removal 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Threshold (1)a. 
Justification: The Auxiliary Control Room is the site-specific remote shutdown location. 
 
Difference: Watts Bar site-specific information is included in Threshold (1)b. 
Justification: 15 minutes is the recommended time period in NEI 99-01, Revision 6, for this EAL Threshold. 

 
 



HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

 

51 
 

HS7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a Site Area Emergency. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED indicate 
that events are in progress or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the 
public or HOSTILE ACTION that results in intentional damage or 
malicious acts, (1) toward site personnel or equipment that could 
lead to the likely failure of or, (2) that prevent effective access to 
equipment needed for the protection of the public.  Any releases are 
not expected to result in exposure levels which exceed EPA 
Protective Action Guideline exposure levels beyond the site 
boundary. 

Difference / Deviation / Justification 

None 
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HA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

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

(1) A HOSTILE ACTION is occurring or has occurred within the 
OWNER CONTROLLED AREA as reported by the Security Shift 
Supervisor. 

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

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included. 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
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HA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Gaseous release impeding access to equipment necessary for normal plant 
operations, cool down or shutdown. 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 
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(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any of the following plant rooms or areas: 
(site-specific list of plant rooms or areas with entry-related 
mode applicability identified) 
AND 

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

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas 
into any Table H1 plant rooms or areas: 

 
Table H1 - Safe Operation & Shutdown Rooms/Areas 

Aux. BLDG./ 
Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 

6.9 KV and 480V SD Bd 
Room A 3, 4, 5 

6.9 KV and 480V SD Bd 
Room B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
 2B RHR Pump Room 3, 4, 5 

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

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1)a includes site-specific information in Table H1. 
Justification: The listed areas contain equipment which requires a local or manual action as specified in operating procedures used for normal plant 

operation, cooldown, and shutdown. 
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HA6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) An event has resulted in plant control being transferred from the 
Control Room to the Auxiliary Control Room. 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Threshold (1). 
Justification: The Auxiliary Control Room is the site-specific remote shutdown location. 
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HA7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of an Alert. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) 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. 

(1) Other conditions exist which, in the judgment of the SED, 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. 

Difference / Deviation / Justification 

None 
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HU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Confirmed SECURITY CONDITION or threat. Confirmed SECURITY CONDITION or threat. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(2) Notification of a credible security threat directed at the site. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

(1) A SECURITY CONDITION that does not involve a HOSTILE 
ACTION as reported by the Security Shift Supervisor. 

(2) Notification of a credible security threat directed at WBN. 
(3) A validated notification from the NRC providing information of an 

aircraft threat. 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Threshold (1). 
Justification: The Security Shift Supervisor is the defined site-specific security shift supervision. 
 
Differnce: Watts Bar Threshold (2) - replaced ‘the site’ with WBN. 
Justification: Editorial revision – clearly identifies that threat is directed against the Watts Bar site. 
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HU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Seismic event greater than OBE levels. Seismic event greater than OBE levels. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by: 

 (site-specific indication that a seismic event met or exceeded OBE 
 limits) 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as 
indicated by Alarm Window 166D, OBE SPECTRA EXCEEDED 
lit. 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Threshold (1). 
Justification: The identified alarm provides immediate control room indication of an earthquake of OBE or greater magnitude. 
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HU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Hazardous event. Hazardous event. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

(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). 

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

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

(1) A tornado strike within the PROTECTED AREA. 
(2) Internal room or area flooding of a magnitude sufficient to require 

manual or automatic electrical isolation of a SAFETY SYSTEM 
component needed for the current operating mode.   

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

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

(5) River reservoir level ≤ 673 feet as reported by River Operations  
(6) River Reservoir level at Stage I Flood Warning as reported by River 

Operations. 

Difference / Deviation / Justification 

Difference: Two Watts Bar site-specific hazardous events were included. 
Justification: A water level of 673 feet is below the probable minimum river elevation of 675 feet stated in the Watts Bar UFSAR.  A Stage I flood 

warning is the first stage of the Watts Bar Flood Protection Plan and begins when there is sufficient rainfall on the ground in the 
upstream watershed to yield a projected plant site water level of 715.5 feet in the winter months and 720.6 feet in the summer months.  
Stage I procedures include a controlled reactor shutdown. 
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HU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

FIRE potentially degrading the level of safety of the plant. FIRE potentially degrading the level of safety of the plant. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. A FIRE is NOT extinguished within 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 
 
AND 

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

 (site-specific list of plant rooms or areas)   
(2) a. Receipt of a single fire alarm (i.e., no other indications of a 

FIRE). 
  AND 
 b. The FIRE is located within ANY of the following plant 
  rooms or areas: 
  (site-specific list of plant rooms or areas)   

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

of alarm receipt. 
(3) A FIRE within the plant or ISFSI [for plants with an ISFSI outside 

the plant Protected Area] PROTECTED AREA not extinguished 
within 60-minutes of the initial report, alarm or indication. 

(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of 
the following FIRE detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or 

indications 
 Field verification of a single fire alarm 
 

 AND 
b. The FIRE is located within ANY Table H2 plant areas 

(2) a. Receipt of a single fire alarm (that is, no other indications 
of a FIRE). 

  AND 
 b. The FIRE is located within ANY Table H2 plant or areas  

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

of alarm receipt. 
(3) A FIRE within the plant PROTECTED AREA not extinguished 

within 60-minutes of the initial report, alarm or indication. 
(4) A FIRE within the plant PROTECTED AREA that requires 

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

 

Table H2-Fire Areas 
Reactor Building IPS 
Auxiliary Building Control Building 
Turbine Building Diesel Generator Bldgs. 
  

Difference / Deviation / Justification 

Difference: Watts Bar Thresholds (1)b and (2)b replaced “following” with “Table H2.”  Table H2 is incorporated after Threshold (4). 
Justification: Human Factors consideration – use of table format clearly identifies the applicable rooms and plant modes. 
 
Difference: Watts Bar site-specific information is included in Table H2. 
Justification: The listed areas are referenced in the Watts Bar Fire Safe Shutdown Procedures or are important to safety or plant operation. 
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HU7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Other conditions exist which in the judgment of the SED warrant declaration 
of a NOUE. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) 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. 

(1) Other conditions exist which in the judgment of the SED 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. 

Difference / Deviation / Justification 

None 
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SG1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Prolonged loss of all offsite and all onsite AC power to emergency buses. Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown 
Boards. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  6.9KV Shutdown Boards is the site-specific terminology equivalent to AC 

emergency buses. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. Loss of ALL offsite and ALL onsite AC power to (site-
specific emergency buses). 
AND 

b. EITHER of the following: 
• Restoration of at least one AC emergency bus in less 

than (site-specific hours) is not likely. 
• (Site-specific indication of an inability to adequately 

remove heat from the core) 
 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 
1B 6.9KV Shutdown Boards OR 2A and 2B 6.9KV 
Shutdown Boards. 

  AND 
b. EITHER of the following: 

• Restoration of at least one AC emergency bus to the 
affected unit(s) in less than 4 hours is not likely. 

• Core Cooling CSF – RED 

Difference / Deviation / Justification 
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Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Watts Bar Threshold (1)a specifies the applicable buses (6.9KV 
Shutdown Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
 
Difference: Watts Bar site-specific number of hours is included in Threshold (1)b. 
Justification: Four hours is the analyzed blackout coping period applicable to Watts Bar. 
 
Difference: Watts Bar Threshold (1)b references the Core Cooling CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Core Cooling CSFST is consistent with the 

guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
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SG8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

AND 
b. Indicated voltage is less than (site-specific bus voltage 

value) on ALL (site-specific Vital DC busses) for 15 
minutes or longer. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 
1B 6.9KV Shutdown Boards OR 2A and 2B 6.9KV 
Shutdown Boards for 15 minutes or longer. 

  AND 
b. Indicated voltage is less than 105VDC on ALL 125VDC 

Vital Battery Boards I, II, III, IV for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1)a refers to emergency buses.  Watts Bar Threshold (1)a specifies the applicable buses (6.9KV Shutdown 
Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
 
Difference: The Watts Bar site-specific bus voltage value is provided in Threshold (1)b. 
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Watts Bar site-specific DC buses are listed in Threshold (1)b. 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
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SS1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Loss of ALL offsite and ALL onsite AC power to 1A and 1B 
6.9KV Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards 
for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Threshold (1) refers to emergency buses.  Watts Bar Threshold (1) specifies the applicable buses (6.9KV Shutdown 
Boards). 

Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
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SS5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Inability to shut down the reactor causing a challenge to (core cooling [PWR] 
/ RPV water level [BWR]) or RCS heat removal. 

Inability to shutdown the reactor causing a challenge to core cooling or RCS 
heat removal. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
  AND 
 
 b. All manual actions to shut down the reactor have  
  been unsuccessful. 
 

AND 
c. EITHER of the following conditions exist:  

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

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

 

(1) a. An automatic or manual trip did not shutdown the reactor. 
  AND 
 

b. All manual actions to shutdown the reactor have been 
unsuccessful. 

 AND 
 
c. EITHER of the following conditions exist:  

• Core Cooling CSF - RED  
• Heat Sink CSF - RED 

Difference / Deviation / Justification 
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Difference: Watts Bar Threshold (1)c references the Core Cooling CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Core Cooling CSFST is consistent with the 

guidance in NEI 99-01, Revision 6, for this EAL Threshold. 
 
Difference: Watts Bar Threshold (1)c references the Heat Sink CSF Status Tree. 
Justification: The WOG CSFSTs have been implemented at Watts Bar.  RED entry conditions for Heat Sink CSFST is consistent with the guidance 

in NEI 99-01, Revision 6, for this EAL Threshold. 
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SS8:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Indicated voltage is less than 105VDC on ALL 125VDC Vital 
Battery Boards I, II, III, and IV for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: The Watts Bar site-specific bus voltage value is provided in Threshold (1). 
Justification: 105 VDC is the minimum DC bus design voltage. 
 
Difference: Watts Bar site-specific DC buses are listed in Threshold (1). 
Justification: Channels I and III are associated with Train A, and Channels II and IV are associated with Train B. 
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SA1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. AC power capability to (site-specific emergency buses) is 
reduced to a single power source for 15 minutes or longer.  
AND 

 
b.  Any additional single power source failure will result in a 

loss of all AC power to SAFETY SYSTEMS. 

(1) a. AC power capability to 1A and 1B 6.9 KV Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards is reduced 
to a single power source for 15 minutes or longer.  

   AND 
b.  Any additional single power source failure will result in a 

loss of all AC power to SAFETY SYSTEMS. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Watts Bar IC specifies the applicable emergency buses (6.9KV Shutdown Boards). 
Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
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SA2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 
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(1) a. An UNPLANNED event results in the inability to monitor 
one or more of the following parameters from within the 
Control Room for 15 minutes or longer. 

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure 
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator Auxiliary 
or Emergency Feed Water 
Flow 

 
  AND 
 

b.       ANY of the following transient events in progress. 
 

 Automatic or manual runback greater than 25% 
thermal reactor power 

 Electrical load rejection greater than 25% full electrical 
load  

 Reactor scram [BWR] / trip [PWR]  
 ECCS (SI) actuation  
 Thermal power oscillations greater than 10% [BWR] 

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

 
Reactor Power 
Pressurizer Level 
RCS Pressure 
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 
  AND 

b.       ANY of the following transient events in progress. 
 Automatic or manual runback greater than 25% 

thermal reactor power 
 Electrical load rejection greater than 25% full electrical 

load  
 Reactor trip 
 SI actuation  

 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1)a parameter list replaces “RCS Level” with “Pressurizer Level.” 
Justification: Pressurizer Level is indicative of RCS Level during the applicable operating modes for this Threshold.  The intent of the EAL 

threshold remains satisfied. 
 
Difference: NEI 99-01 Rev 6 Threshold (1)a parameter list includes In-Core/Core Exit Temperature.  Watts Bar parameter list includes Core Exit 
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Temperature only. 
Justification: The Core Exit Temperature is a monitored parameter associated with the key safety function of core cooling.  The intent of the EAL 

threshold remains satisfied. 
 
Difference: Watts Bar Threshold (1)a includes the site-specific number of steam generators. 
Justification: One steam generator is the minimum number necessary for plant cooldown and shutdown. 
 
Difference: NEI 99-01 Rev 6 Threshold (1)b transient list includes ECCS (SI) actuation.  Watts Bar transient list includes SI actuation. 
Justification: Plant specific terminology is used.  The intent of the EAL threshold remains satisfied. 
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SA5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Ba 

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

Automatic or manual trip fails to shutdown the reactor, and subsequent 
manual actions taken in the MCR are not successful in shutting down the 
reactor. 

Difference / Deviation / Justification 

Difference: Watts Bar IC replaces “at the control consoles” with “in the MCR.” 
Justification: Human Factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 

consoles.”  The change does not affect the intent of the NEI 99-01 Revision 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. An automatic or manual (trip [PWR] / scram [BWR]) did 
not shutdown the reactor. 

 
AND 

 
 b. Manual actions taken at the reactor control consoles are not 

successful in shutting down the reactor. 

(1) a. An automatic or manual trip did not shutdown the reactor. 
  
 AND 
 

 b. Manual actions taken in the MCR are not successful in 
shutting down the reactor. 

Difference / Deviation / Justification 

Difference: Watts Bar Threshold (1)b replaces “at the control consoles” with “in the MCR.” 
Justification: Human Factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 

consoles.”  The change does not affect the intent of the NEI 99-01 Revision 6 EAL. 

 



SYSTEM MALFUNCTIONS 

 

75 
 

SA9:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 (site-specific hazards) 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
            AND 
b.         EITHER of the following: 
 1. Event damage has caused indications of degraded 

performance in at least one train of a SAFETY 
SYSTEM needed for the current operating mode.  

             OR  
2. The event has caused VISIBLE DAMAGE to a 

SAFETY SYSTEM component or structure 
needed for the current operating mode. 

(1) a.         The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 666 feet as reported by 

River Operations  
 River reservoir level at Stage II flood warning as 

reported by River Operations 
 Other events with similar hazard characteristics as 

determined by the Shift Manager 
  AND 
b.         EITHER of the following: 

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

• The event has caused VISIBLE DAMAGE to a SAFETY 
SYSTEM component or structure needed for the current 
operating mode. 
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Difference / Deviation / Justification 

Difference: Two Watts Bar site-specific hazardous events were included.   
Justification: 666’ reservoir level is the minimum reservoir level assumed in the Watts Bar UFSAR for the assumed event of complete failure of 

Chickamauga Dam.  A Stage II flood warning is issued if and when target river elevation 727’ at Watts Bar has been forecast. 
 
Difference: Watts Bar EAL Threshold (1)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Watts Bar threshold. 
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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SU1:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  The IC for Watts Bar specifies the applicable buses (6.9KV Shutdown Boards). 
Justification: Editorial revision – Human Factors consideration.  This revision clearly identifies the applicable buses for this IC and does not 

change the intent of the NEI 99-01 Rev 6 IC. 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

(1) Loss of ALL offsite AC power capability to 1A and 1B 6.9KV 
Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards for 15 
minutes or longer. 

Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 IC refers to emergency buses.  Watts Bar IC specifies the applicable emergency buses (6.9KV Shutdown Boards). 
Justification: Human Factors consideration – 6.9KV Shutdown Boards is the site-specific terminology equivalent to AC emergency buses. 
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SU2:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

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

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

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

 
[BWR parameter list] [PWR parameter list] 

Reactor Power 
 

Reactor Power 
 

RPV Water Level RCS Level 
RPV Pressure RCS Pressure  
Primary Containment 
Pressure 

In-Core/Core Exit 
Temperature 

Suppression Pool Level Levels in at least (site-
specific number) steam 
generators 

Suppression Pool 
Temperature 

Steam Generator 
Auxiliary or Emergency 
Feed Water Flow 

 

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

 
Reactor Power 
Pressurizer Level 
RCS Pressure 
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 
 

Difference / Deviation / Justification 
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Difference: Watts Bar Threshold (1)a parameter list replaces “RCS Level” with “Pressurizer Level.” 
Justification: Pressurizer Level is indicative of RCS Level during the applicable operating modes for this Threshold.  The intent of the EAL 

threshold remains satisfied. 
 
Difference: NEI 99-01 Rev 6 Threshold (1)a parameter list includes In-Core/Core Exit Temperature.  Watts Bar parameter list includes Core Exit 

Temperature only. 
Justification: The Core Exit Temperature is a monitored parameter associated with the key safety function of core cooling.  The intent of the EAL 

threshold remains satisfied. 
 
Difference: Watts Bar Threshold (1)a includes the site-specific number of steam generators. 
Justification: One steam generator is the minimum number necessary for plant cooldown and shutdown. 
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SU3:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Reactor coolant activity greater than Technical Specification allowable limits. Reactor coolant activity greater than Technical Specification allowable limits. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) (Site-specific radiation monitor) reading greater than (site-specific 
value). 
 

(2) Sample analysis indicates that a reactor coolant activity value is 
greater than an allowable limit specified in Technical Specifications. 

(1) Reactor coolant sample analysis results indicate ANY of the 
following: 
• Dose Equivalent Iodine (I-131) greater than 0.265 µCi/gm for 

48 hours or longer 
• Dose Equivalent Iodine (I-131) greater than 14 µCi/gm  
• RCS gross specific activity greater than 100/Ē µCi/gm 

Difference / Deviation / Justification 

Deviation: NEI 99-01 Rev 6 Threshold (1) is not included in the Watts Bar EAL scheme. 
Justification: Plant design difference – Watts Bar does not have radiation monitors that can be used for this threshold. 
 
Difference: NEI 99-01 Rev 6 Threshold (2) renumbered as Watts Bar Threshold (1) and reworded. 
Justification: Human factors consideration – Threshold reworded and includes site specific Technical Specification values that are applicable to this 

EAL threshold.  The intent of the NEI 99-01 Rev 6 EAL Threshold remains satisfied with this revision. 
 
Difference: Watts Bar site-specific information is included in Threshold (1). 
Justification: The listed RCS specific activity limits are consistent with Watts Bar Technical Specification limits. 
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SU4:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

RCS leakage for 15 minutes or longer. RCS leakage for 15 minutes or longer. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) RCS unidentified or pressure boundary leakage greater than (site-
specific value) for 15 minutes or longer. 

(2) RCS identified leakage greater than (site-specific value) for 15 
minutes or longer. 

(3) Leakage from the RCS to a location outside containment greater 
than 25 gpm for 15 minutes or longer.  

(1) RCS unidentified or pressure boundary leakage greater than 10 gpm 
for 15 minutes or longer. 

(2) RCS identified leakage greater than 25 gpm for 15 minutes or 
longer. 

(3) Leakage from the RCS to a location outside containment greater 
than 25 gpm for 15 minutes or longer.  

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Thresholds (1) and (2). 
Justification: The value of 10 gpm in Threshold (1) is higher than the Watts Bar Technical Specification limit for unidentified leakage.  Use of this 

higher value is consistent with the instructions in NEI 99-01, Revision 6.  The value of 25 gpm in Threshold (2) is higher than the 
Watts Bar Technical Specification limit for identified leakage.  Use of this higher value is consistent with the instructions in NEI 99-01, 
Revision 6. 
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SU5:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Automatic or manual (trip [PWR] / scram [BWR]) fails to shutdown the 
reactor.    

Automatic or manual trip fails to shutdown the reactor. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. An automatic (trip [PWR] / scram [BWR]) did not 
shutdown the reactor. 

 
AND 

 
 b. A subsequent manual action taken at the reactor control 

consoles is successful in shutting down the reactor. 
(2) a. A manual trip ([PWR] / scram [BWR]) did not shutdown 

the reactor. 
 

AND 
 
 b. EITHER of the following: 
 
                        1.         A subsequent manual action taken at the reactor 

control consoles is successful in shutting down the 
reactor. 

 
                         OR 
 
                        2.         A subsequent automatic (trip [PWR] / scram [BWR]) 

is successful in shutting down the reactor. 

(1) a. An automatic trip did not shutdown the reactor. 
  AND 

 b. A subsequent manual action taken in the MCR is successful 
in shutting down the reactor. 

 
(2) a. A manual trip did not shutdown the reactor. 

  AND 
 b. EITHER of the following: 

• A subsequent manual action taken in the MCR is 
successful in shutting down the reactor. 

• A subsequent automatic trip is successful in shutting 
down the reactor. 
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Difference / Deviation / Justification 

Difference: NEI 99-01 Rev 6 Thresholds (1)b and (2)b refer to “reactor control consoles.”  Watts Bar Thresholds (1)b and (2)b specify “in the 
MCR” (Main Control Room). 

Justification: Human Factors consideration – “in the MCR” is a site-specific terminology preference and is equivalent to “at the reactor control 
consoles.” 

 
Difference: Watts Bar Threshold (1)b – deleted OR and replaced numbered indicatiors with bulleted listing in the Watts Bar threshold.   
Justification: Editorial revision – consistent use of the nesting within the EAL thresholds.  Intent of NEI 99-01 Rev 6 threshold is still satisfied. 
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SU6:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Loss of all onsite or offsite communications capabilities. Loss of all onsite or offsite communications capabilities. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) Loss of ALL of the following onsite communication  methods: 
(site-specific list of communications methods) 

(2) Loss of ALL of the following ORO communications  methods: 
(site-specific list of communications methods)  

(3) Loss of ALL of the following NRC communications  methods: 
(site-specific list of communications methods) 

1. Loss of ALL Table C3 Onsite communications capability affecting the 
ability to perform routine operations. 

  
2. Loss of ALL Table C3 Offsite communication capability affecting the 

ability to perform offsite notifications. 
  
3. Loss of ALL Table C3 NRC communication capability affecting the 

ability to perform NRC notifications. 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
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Difference / Deviation / Justification 

Difference: Watts Bar site-specific communications methods are listed in each threshold. 
Justification: The communications methods listed in Threshold (1) are used in support of routine plant operations.  The communications methods 

listed in Threshold (2) are used to notify Off-site Response Organizations (ORO) of an emergency declaration.  The communications 
methods listed in Threshold (3) are used to notify the NRC of an emergency declaration.   
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SU7:  INITIATING CONDITIONS 

NEI 99-01 Rev 6 Watts Bar 

Failure to isolate containment or loss of containment pressure control. [PWR]    Failure to isolate containment or loss of containment pressure control. 

Difference / Deviation / Justification 

None 

THRESHOLDS 

NEI 99-01 Rev 6 Watts Bar 

(1) a. Failure of containment to isolate when required by an 
actuation signal. 
AND 
 

b. ALL required penetrations are not closed within 15 
minutes of the actuation signal. 

 
(2) a. Containment pressure greater than (site-specific pressure). 

AND 
 

b. Less than one full train of (site-specific system or 
equipment) is operating per design for 15 minutes or 
longer. 

(1) a. Failure of containment to isolate when required by an 
actuation signal. 

 AND 
b. ALL required penetrations are not closed within 15 

minutes of the actuation signal. 
 

(2) a. Containment pressure greater than 2.8 PSIG (Phase B). 
 AND 
b. Less than one full train of Containment Spray is operating 

per design for 15 minutes or longer. 

Difference / Deviation / Justification 

Difference: Watts Bar site-specific information is included in Threshold (2). 
Justification: The Containment Spray System is the site-specific containment pressure control system.  The indicated pressure is equivalent to the 

High-High containment pressure alarm setpoint at which Containment Spray trains are automatically actuated.  The site-specific 
term “Phase B” refers to the “Phase B” Containment Isolation signal achieved when two out of four high-high containment pressure 
signals are received. 
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DEVELOPMENT OF EMERGENCY ACTION LEVELS  
FOR NON-PASSIVE REACTORS 

1 REGULATORY BACKGROUND 

1.1 OPERATING REACTORS 
 

Title 10, Code of Federal Regulations (CFR), Energy, contains the U.S. Nuclear 
Regulatory Commission (NRC) regulations that apply to nuclear power facilities. 
Several of these regulations govern various aspects of an emergency classification 
scheme. A review of the relevant sections listed below will aid the reader in 
understanding the key terminology provided in Section 3.0 of this document. 

 
 10 CFR § 50.47(a)(1)(i) 
 10 CFR § 50.47(b)(4) 
 10 CFR § 50.54(q) 
 10 CFR § 50.72(a) 
 10 CFR § 50, Appendix E, IV.B, Assessment Actions 
 10 CFR § 50, Appendix E, IV.C, Activation of Emergency Organization 

 
The above regulations are supplemented by various regulatory guidance documents. 
Three documents of particular relevance to NEI 99-01 are: 

 
 NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of 

Radiological Emergency Response Plans and Preparedness in Support of Nuclear 
Power Plants, October 1980. [Refer to Appendix 1, Emergency Action Level 
Guidelines for Nuclear Power Plants] 

 NUREG-1022, Event Reporting Guidelines 10 CFR § 50.72 and § 50.73 
 Regulatory Guide 1.101, Emergency Response Planning and Preparedness for 

Nuclear Power Reactors 
 

The above list is not all-inclusive and it is strongly recommended that scheme developers 
consult with licensing/regulatory compliance personnel to identify and understand all 
applicable requirements and guidance. Questions may also be directed to the NEI 
Emergency Preparedness staff. 

 
1.2 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) 

 
Selected guidance in NEI 99-01 is applicable to licensees electing to use their 10 CFR 50 
emergency plan to fulfill the requirements of 10 CFR 72.32 for a stand-alone ISFSI. The 
emergency classification levels applicable to an ISFSI are consistent with the 
requirements of 10 CFR § 50 and the guidance in NUREG 0654/FEMA-REP-1. The 
initiating conditions germane to a 10 CFR § 72.32 emergency plan (as described in 
NUREG-1567) are subsumed within the classification scheme for a 10 CFR § 50.47 
emergency plan. 

 
The generic ICs and EALs for an ISFSI are presented in Section 8, ISFSI ICs/EALs. IC 
E-HU1 covers the spectrum of credible natural and man-made events included within the 
scope of an ISFSI design. This IC is not applicable to installations or facilities that may 
process and/or repackage spent fuel (e.g., a Monitored Retrievable Storage Facility or an 
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ISFSI at a spent fuel processing facility). In addition, appropriate aspects of IC HU1 and 
IC HA1 should also be included to address a HOSTILE ACTION directed against an 
ISFSI. 

 
The analysis of potential onsite and offsite consequences of accidental releases associated 
with the operation of an ISFSI is contained in NUREG-1140, A Regulatory Analysis on 
Emergency Preparedness for Fuel Cycle and Other Radioactive Material Licensees. 
NUREG-1140 concluded that the postulated worst-case accident involving an ISFSI has 
insignificant consequences to public health and safety. This evaluation shows that the 
maximum offsite dose to a member of the public due to an accidental release of 
radioactive materials would not exceed 1 rem Effective Dose Equivalent. 

 
Regarding the above information, the expectations for an offsite response to an Alert 
classified under a 10 CFR § 72.32 emergency plan are generally consistent with those for 
a Notification of Unusual Event in a 10 CFR § 50.47 emergency plan (e.g., to provide 
assistance if requested). Also, the licensee’s Emergency Response Organization (ERO) 
required for 10 CFR § 72.32 emergency plan is different than that prescribed for a 10 
CFR § 50.47 emergency plan (e.g., no emergency technical support function). 

 
1.3 NRC ORDER EA-12-051 

 
The Fukushima Daiichi accident of March 11, 2012, was the result of a tsunami that 
exceeded the plant’s design basis and flooded the site’s emergency electrical power 
supplies and distribution systems. This caused an extended loss of power that severely 
compromised the key safety functions of core cooling and containment integrity, and 
ultimately led to core damage in three reactors. While the loss of power also impaired the 
spent fuel pool cooling function, sufficient water inventory was maintained in the pools to 
preclude fuel damage from the loss of cooling. 

 
Following a review of the Fukushima Daiichi accident, the NRC concluded that several 
measures were necessary to ensure adequate protection of public health and safety under 
the provisions of the backfit rule, 10 CFR 50.109(a)(4)(ii). Among them was to provide 
each spent fuel pool with reliable level instrumentation to significantly enhance the ability 
of key decision-makers to allocate resources effectively following a beyond design     
basis event. To this end, the NRC issued Order EA-12-051, Issuance of Order to Modify 
Licenses with Regard to Reliable Spent Fuel Pool Instrumentation, on March 12, 2012, to 
all US nuclear plants with an operating license, construction permit, or combined 
construction and operating license. 

 
NRC Order EA-12-051 states, in part, “All licensees … shall have a reliable indication of 
the water level in associated spent fuel storage pools capable of supporting identification 
of the following pool water level conditions by trained personnel: (1) level that is 
adequate to support operation of the normal fuel pool cooling system, (2) level that is 
adequate to provide substantial radiation shielding for a person standing on the spent fuel 
pool operating deck, and (3) level where fuel remains covered and actions to implement 
make-up water addition should no longer be deferred.” To this end, all licensees must 
provide: 

 
 A primary and back-up level instrument that will monitor water level from the normal 

level to the top of the used fuel rack in the pool; 
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 A display in an area accessible following a severe event; and 
 Independent electrical power to each instrument channel and provide an alternate 

remote power connection capability. 
 

NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To Modify 
Licenses with Regard to Reliable Spent Fuel Pool Instrumentation”, provides guidance 
for complying with NRC Order EA-12-051. 

 
NEI 99-01, Revision 6, includes three EALs that reflect the availability of the enhanced 
spent fuel pool level instrumentation associated with NRC Order EA-12-051. These 
EALs are included within existing IC RA2, and new ICs RS2 and RG2. Associated EAL 
notes, bases and developer notes are also provided. 

 
It is recommended that these EALs be implemented when the enhanced spent fuel pool 
level instrumentation is available for use. 

 
The regulatory process that licensees follow to make changes to their emergency plan, 
including non-scheme changes to EALs, is 10 CFR 50.54(q). In accordance with this 
regulation, licensees are responsible for evaluating a proposed change and determining 
whether or not it results in a reduction in the effectiveness of the plan. As a result of the 
licensee's determination, the licensee will either make the change or submit it to the NRC 
for prior review and approval in accordance with 10 CFR 50.90. 
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2 KEY TERMINOLOGY USED IN NEI 99-01 

There are several key terms that appear throughout the NEI 99-01 methodology. These terms are 
introduced in this section to support understanding of subsequent material. As an aid to the 
reader, the following table is provided as an overview to illustrate the relationship of the terms to 
each other. 

 
 
 
 
 
 
 
 
 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

Emergency Action 
Level (1) 
• Operating Mode 

Applicability 
• Notes 
• Basis 

(1) - When making an emergency classification, the Emergency DirectorSED must consider all 
information having a bearing on the proper assessment of an Initiating Condition. This includes 
the Emergency Action Level (EAL) plus the associated Operating Mode Applicability, Notes  
and the informing Basis information. In the Recognition Category F matrices, EALs are referred 
to as Fission Product Barrier Thresholds; the thresholds serve the same function as an EAL. 

 
 

2.1 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: 

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
 General Emergency (GE) 

 
2.1.1 Notification of Unusual Event (NOUE) 

 
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. 

 
Purpose: The purpose of this classification is to assure that the first step in future 
response has been carried out, to bring the operations staff to a state of readiness, and to 

Emergency Classification Level 
Unusual Event Alert SAE GE 

 

Initiating Condition Initiating Condition Initiating Condition Initiating Condition 
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provide systematic handling of unusual event information and decision-making. 
 
2.1.2 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 PAG 
exposure levels. 

 
Purpose: The purpose of this classification is to assure that emergency personnel are 
readily available to respond if the situation becomes more serious or to perform 
confirmatory radiation monitoring if required, and provide offsite authorities current 
information on plant status and parameters. 

 
2.1.3 Site Area Emergency 

 
Events are in progress or have occurred which involve actual or likely major failures of 
plant functions needed for protection of the public or HOSTILE ACTION that results in 
intentional damage or malicious acts; 1) toward site personnel or equipment that could 
lead to the likely failure of or; 2) that prevent effective access to, equipment needed for 
the protection of the public. Any releases are not expected to result in exposure levels 
which exceed EPA PAG exposure levels beyond the site boundary. 

 
Purpose: The purpose of the Site Area Emergency declaration is to assure that emergency 
response centers are staffed, to assure that monitoring teams are dispatched, to          
assure that personnel required for evacuation of near-site areas are at duty stations if the 
situation becomes more serious, to provide consultation with offsite authorities, and to 
provide updates to the public through government authorities. 

 
2.1.4 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 PAG exposure levels offsite for more than the 
immediate site area. 

 
Purpose: The purpose of the General Emergency declaration is to initiate predetermined 
protective actions for the public, to provide continuous assessment of information from 
the licensee and offsite organizational measurements, to initiate additional measures as 
indicated by actual or potential releases, to provide consultation with offsite authorities, 
and to provide updates for the public through government authorities. 

 
2.2 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. 

 
Discussion: An IC describes an event or condition, the severity or consequences of which 
meets the definition of an emergency classification level. An IC can be expressed as a 
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continuous, measurable parameter (e.g., RCS leakage), an event (e.g., an earthquake) or 
the status of one or more fission product barriers (e.g., loss of the RCS barrier). 

 
Appendix 1 of NUREG-0654 does not contain example Emergency Action Levels 
(EALs) for each ECL, but rather Initiating Conditions (i.e., plant conditions that indicate 
that a radiological emergency, or events that could lead to a radiological emergency, has 
occurred). NUREG-0654 states that the Initiating Conditions form the basis for 
establishment by a licensee of the specific plant instrumentation readings (as applicable) 
which, if exceeded, would initiate the emergency classification. Thus, it is the specific 
instrument readings that would be the EALs. 

 
Considerations for the assignment of a particular Initiating Condition to an emergency 
classification level are discussed in Section 3. 

 
2.3 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. 

 
Discussion: EAL statements may utilize a variety of criteria including instrument 
readings and status indications; observable events; results of calculations and analyses; 
entry into particular procedures; and the occurrence of natural phenomena. 

 
2.4 FISSION PRODUCT BARRIER THRESHOLD 

 
A pre-determined, site-specific, observable threshold indicating the loss or potential loss 
of a fission product barrier. 

 
Discussion: Fission product barrier thresholds represent threats to the defense in depth 
design concept that precludes the release of radioactive fission products to the 
environment. This concept relies on multiple physical barriers, any one of which, if 
maintained intact, precludes the release of significant amounts of radioactive fission 
products to the environment. The primary fission product barriers are: 

 
 Fuel Clad 
 Reactor Coolant System (RCS) 
 Containment 

 
Upon determination that one or more fission product barrier thresholds have been 
exceeded, the combination of barrier loss and/or potential loss thresholds is compared to 
the fission product barrier IC/EAL criteria to determine the appropriate ECL. 

 
In some accident sequences, the ICs and EALs presented in the Abnormal Radiation 
Levels/ Radiological Effluent (A) 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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3 DESIGN OF THE NEI 99-01 EMERGENCY CLASSIFICATION SCHEME 

3.1 ASSIGNMENT OF EMERGENCY CLASSIFICATION LEVELS (ECLS) 
 

An effective emergency classification scheme must incorporate a realistic and accurate 
assessment of risk, both to plant workers and the public. There are obvious health and 
safety risks in underestimating the potential or actual threat from an event or condition; 
however, there are also risks in overestimating the threat as well (e.g., harm that may 
occur during an evacuation). The NEI 99-01 emergency classification scheme attempts 
to strike an appropriate balance between reasonably anticipated event or condition 
consequences, potential accident trajectories, and risk avoidance or minimization. 

 
There are a range of “non-emergency events” reported to the US Nuclear Regulatory 
Commission (NRC) staff in accordance with the requirements of 10 CFR § 50.72. 
Guidance concerning these reporting requirements, and example events, are provided in 
NUREG-1022. Certain events reportable under the provisions of 10 CFR § 50.72 may 
also require the declaration of an emergency. 

 
In order to align each Initiating Conditions (IC) with the appropriate ECL, it was 
necessary to determine the attributes of each ECL. The goal of this process is to answer 
the question, “What events or conditions should be placed under each ECL?” The 
following sources provided information and context for the development of ECL 
attributes. 

 
 Assessments of the effects and consequences of different types of events and 

conditions 
 Typical abnormal and emergency operating procedure setpoints and transition criteria 
 Typical Technical Specification limits and controls 
 Radiological Effluent Technical Specifications (RETS)/Offsite Dose Calculation 

Manual (ODCM) radiological release limits 
 Review of selected Updated Final Safety Analysis Report (UFSAR) accident analyses 
 Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs) 
 NUREG 0654, Appendix 1, Emergency Action Level Guidelines for Nuclear Power 

Plants 
 Industry Operating Experience 
 Input from industry subject matter experts and NRC staff members 

 
The following ECL attributes were created by the Revision 6 Preparation Team to aid in 
the development of ICs and Emergency Action Levels (EALs). The team decided to 
include the attributes in this revision since they may be useful in briefing and training 
settings (e.g., helping an Emergency DirectorSED understand why a particular condition 
is classified as an Alert). It should be stressed that developers not attempt to redefine 
these attributes or apply them in any fashion that would change the generic guidance 
contained in this document. 

 
The attributes of each ECL are presented below. 

 
3.1.1 Notification of Unusual Event (NOUE) 

 
An Notification of Unusual Event, as defined in section 2.1.1, includes but is not limited 



8  

to 
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an event or condition that involves: 
 

(A) A precursor to a more significant event or condition. 
 

(B) A minor loss of control of radioactive materials or the ability to control radiation 
levels within the plant. 

 
(C) A consequence otherwise significant enough to warrant notification to local, State and 

Federal authorities. 
 
3.1.2 Alert 

 
An Alert, as defined in section 2.1.2, includes but is not limited to an event or condition 
that involves: 

 
(A) A loss or potential loss of either the fuel clad or Reactor Coolant System (RCS) 

fission product barrier. 
 

(B) An event or condition that significantly reduces the margin to a loss or potential loss 
of the fuel clad or RCS fission product barrier. 

 
(C) A significant loss of control of radioactive materials resulting in an inability to 

control radiation levels within the plant, or a release of radioactive materials to the 
environment that could result in doses greater than 1% of an EPA PAG at or beyond 
the site boundary. 

 
(D) A HOSTILE ACTION occurring within the OWNER CONTROLLED AREA, 

including those directed at an Independent Spent Fuel Storage Installation (ISFSI). 
 
3.1.3 Site Area Emergency 

 
A Site Area Emergency, as defined in section 2.1.3, includes but is not limited to an event 
or condition that involves: 

 
(A) A loss or potential loss of any two fission product barriers - fuel clad, RCS and/or 

containment. 
 

(B) A precursor event or condition that may lead to the loss or potential loss of multiple 
fission product barriers within a relatively short period of time. Precursor events and 
conditions of this type include those that challenge the monitoring and/or control of 
multiple safety systems. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than 10% of an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION occurring within the plant PROTECTED AREA. 
 
3.1.4 General Emergency 

 
A General Emergency, as defined in section 2.1.4, includes but is not limited to an event 
or condition that involves: 
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(A) Loss of any two fission product barriers AND loss or potential loss of the third barrier 
- fuel clad, RCS and/or containment. 

 
(B) A precursor event or condition that, unmitigated, may lead to a loss of all three fission 

product barriers. Precursor events and conditions of this type include those that lead 
directly to core damage and loss of containment integrity. 

 
(C) A release of radioactive materials to the environment that could result in doses greater 

than an EPA PAG at or beyond the site boundary. 
 

(D) A HOSTILE ACTION resulting in the loss of key safety functions (reactivity control, 
core cooling/RPV water level or RCS heat removal) or damage to spent fuel. 

 
3.1.5 Risk-Informed Insights 

 
Emergency preparedness is a defense-in-depth measure that is independent of the 
assessed risk from any particular accident sequence; however, the development of an 
effective emergency classification scheme can benefit from a review of risk-based 
assessment results. To that end, the development and assignment of certain ICs and 
EALs also considered insights from several site-specific probabilistic safety assessments 
(PSA - also known as probabilistic risk assessment, PRA). Some generic insights from 
this review included: 

 
1. Accident sequences involving a prolonged loss of all AC power are significant 

contributors to core damage frequency at many Pressurized Water Reactors (PWRs) 
and Boiling Water Reactors (BWRs). For this reason, a loss of all AC power for 
greater than 15 minutes, with the plant at or above Hot Shutdown, was assigned an 
ECL of Site Area Emergency. Precursor events to a loss of all AC power were also 
included as an Unusual Event and an Alert. 

 
A station blackout coping analyses performed in response to 10 CFR § 50.63 and 
Regulatory Guide 1.155, Station Blackout, may be used to determine a time-based 
criterion to demarcate between a Site Area Emergency and a General Emergency. 
The time dimension is critical to a properly anticipatory emergency declaration since 
the goal is to maximize the time available for State and local officials to develop and 
implement offsite protective actions. 

 
2. For severe core damage events, uncertainties exist in phenomena important to 

accident progressions leading to containment failure. Because of these uncertainties, 
predicting the status of containment integrity may be difficult under severe accident 
conditions. This is why maintaining containment integrity alone following sequences 
leading to severe core damage is an insufficient basis for not escalating to a General 
Emergency. 

 
3. PSAs indicated that leading contributors to latent fatalities were sequences involving a 

containment bypass, a large Loss of Coolant Accident (LOCA) with early 
containment failure, a Station Blackout lasting longer than the site-specific coping 
period, and a reactor coolant pump seal failure. The generic EAL methodology needs 
to be sufficiently rigorous to address these sequences in a timely fashion. 
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3.2 TYPES OF INITIATING CONDITIONS AND EMERGENCY ACTION LEVELS 
 

The NEI 99-01 methodology makes use of symptom-based, barrier-based and event- 
based ICs and EALs. Each type is discussed below. 

 
Symptom-based ICs and EALs are parameters or conditions that are measurable over 
some range using plant instrumentation (e.g., core temperature, reactor coolant level, 
radiological effluent, etc.). When one or more of these parameters or conditions are off- 
normal, reactor operators will implement procedures to identify the probable cause(s) and 
take corrective action. 

 
Fission product barrier-based ICs and EALs are the subset of symptom-based EALs that 
refer specifically to the level of challenge to the principal barriers against the release of 
radioactive material from the reactor core to the environment. These barriers are the fuel 
cladding, the reactor coolant system pressure boundary, and the containment. The barrier- 
based ICs and EALs consider the level of challenge to each individual barrier -  
potentially lost and lost - and the total number of barriers under challenge. 

 
Event-based ICs and EALs define a variety of specific occurrences that have potential or 
actual safety significance. These include the failure of an automatic reactor scram/trip to 
shut down the reactor, natural phenomena (e.g., an earthquake), or man-made hazards 
such as a toxic gas release. 

 
3.3 NSSS DESIGN DIFFERENCES 

 
The NEI 99-01 emergency classification scheme accounts for the design differences 
between PWRs and BWRs by specifying EALs unique to each type of Nuclear Steam 
Supply System (NSSS). There are also significant design differences among PWR 
NSSSs; therefore, guidance is provided to aid in the development of EALs appropriate to 
different PWR NSSS types. 

 
Developers will need to consider the relevant aspects of their plant’s design and operating 
characteristics when converting the generic guidance of this document into a site-specific 
classification scheme. The goal is to maintain as much fidelity as possible to the intent of 
generic ICs and EALs within the constraints imposed by the plant design and operating 
characteristics. To this end, developers of a scheme for an advanced non-passive reactor 
may need to add, modify or delete some information contained in this document; these 
changes will be reviewed for acceptability by the NRC as part of the scheme approval 
process. 

 
The guidance in NEI 99-01 is not applicable to advanced passive light water reactor 
designs. An Emergency Classification Scheme for this type of plant should be developed 
in accordance with NEI 07-01, Methodology for Development of Emergency Action 
Levels, Advanced Passive Light Water Reactors. 

 
3.4 ORGANIZATION AND PRESENTATION OF GENERIC INFORMATION 

 
The scheme’s generic information is organized by Recognition Category in the following 
order. 

 R - Abnormal Radiation Levels / Radiological Effluent – Section 6 
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 C - Cold Shutdown / Refueling System Malfunction – Section 7 
 E - Independent Spent Fuel Storage Installation (ISFSI) – Section 8 
 F - Fission Product Barrier – Section 9 
 H - Hazards and Other Conditions Affecting Plant Safety – Section 10 
 S - System Malfunction – Section 11 

 
Each Recognition Category section contains a matrix showing the ICs and their 
associated emergency classification levels. 

 
The following information and guidance is provided for each IC: 

 ECL – the assigned emergency classification level for the IC. 
 

 Initiating Condition – provides a summary description of the emergency event or 
condition. 

 
 Operating Mode Applicability – Lists the modes during which the IC and associated 

EAL(s) are applicable (i.e., are to be used to classify events or conditions). 
 

 Emergency Action Level(s) – Provides reports and indications that are considered to 
meet the intent of the IC. Developers should address each example EAL. If the 
generic approach to the development of an example EAL cannot be used (e.g., an 
assumed instrumentation range is not available at the plant), the developer should 
attempt to specify an alternate means for identifying entry into the IC. 

 
For Recognition Category F, the fission product barrier thresholds are presented in 
tables applicable to BWRs and PWRs, and arranged by fission product barrier and the 
degree of barrier challenge (i.e., potential loss or loss). This presentation method 
shows the synergism among the thresholds, and supports accurate assessments. 

 
 Basis – Provides background information that explains the intent and application of 

the IC and EALs. In some cases, the basis also includes relevant source information 
and references. 

 
 Developer Notes - Information that supports the development of the site-specific ICs 

and EALs. This may include clarifications, references, examples, instructions for 
calculations, etc. Developer notes should not be included in the site’s emergency 
classification scheme basis document. Developers may elect to include information 
resulting from a developer note action in a basis section. 

 
 ECL Assignment Attributes – Located within the Developer Notes section, 

specifies the attribute used for assigning the IC to a given ECL. 
 
3.5 IC AND EAL MODE APPLICABILITY 

 
The NEI 99-01 emergency classification scheme was developed recognizing that the 
applicability of ICs and EALs will vary with plant mode. For example, some symptom- 
based ICs and EALs can be assessed only during the power operations, startup, or hot 
standby/shutdown modes of operation when all fission product barriers are in place, and 
plant instrumentation and safety systems are fully operational. In the cold shutdown and 
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refueling modes, different symptom-based ICs and EALs will come into play to reflect 
the opening of systems for routine maintenance, the unavailability of some safety system 
components and the use of alternate instrumentation. 

 
The following table shows which Recognition Categories are applicable in each plant 
mode. The ICs and EALs for a given Recognition Category are applicable in the 
indicated modes. 

 
MODE APPLICABILITY MATRIX 

 

 Category 
Mode R C E F H S 

Power Operations X  X X X X 
Startup X  X X X X 

Hot Standby X  X X X X 
Hot Shutdown X  X X X X 
Cold Shutdown X X X  X  

Refueling X X X  X  

Defueled X X X  X  

Permanently Defueled   X    
 
 
 
 

WBN Operating Modes 
 

Power Operations (1): Reactor Power > 5%, Keff ≥ 0.99 

Startup (2): Reactor Power ≤ 5%, Keff ≥ 0.99 

Hot Standby (3): RCS ≥ 350 °F, Keff < 0.99 

Hot Shutdown (4): 200 °F < RCS < 350 °F, Keff < 0.99 

Cold Shutdown (5): RCS < 200 °F, Keff < 0.99 

Refueling (6):  One or more vessel head closure bolts less than 
fully tensioned 

Defueled (None): All fuel removed from the reactor vessel (i.e., full 
core offload during refueling or extended outage). 

 
1 Power Operation 
Keff greater than or equal to 0.99 and reactor thermal power greater than 5% 
 
2 Startup 
Keff greater than or equal t 0.99 and reactor thermal power less than or equal to  5% 
 
3 Hot Standby 
Keff less than 0.99 and average coolant temperature greater than or equal to 350°F 
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4 Hot Shutdown 
Keff less than 0.99 and average coolant temperature between 200°F and 350°F  
 
5 Cold Shutdown 
Keff less than 0.99 and average coolant temperature less than or equal to 200°F and all reactor 
vessel head closure bolts fully tensioned 
 
6 Refueling 
One or more reactor vessel head closure bolts are less than fully tensioned 
 
D Defueled 
All reactor fuel removed from reactor pressure vessel (full core off load during refueling 
or extended outage).
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4 SITE-SPECIFIC SCHEME DEVELOPMENT GUIDANCE 

This section provides detailed guidance for developing a site-specific emergency classification 
scheme. Conceptually, the approach discussed here mirrors the approach used to prepare 
emergency operating procedures – generic material prepared by reactor vendor owners groups is 
converted by each nuclear power plant into site-specific emergency operating procedures. 
Likewise, the emergency classification scheme developer will use the generic guidance in NEI 
99-01 to prepare a site-specific emergency classification scheme and the associated basis 
document. 

 
It is important that the NEI 99-01 emergency classification scheme be implemented as an 
integrated package. Selected use of portions of this guidance is strongly discouraged as it will 
lead to an inconsistent or incomplete emergency classification scheme that will likely not receive 
the necessary regulatory approval. 

 
4.1 GENERAL IMPLEMENTATION GUIDANCE 

 
The guidance in NEI 99-01 is not intended to be applied to plants “as-is”; however, 
developers should attempt to keep their site-specific schemes as close to the generic 
guidance as possible. The goal is to meet the intent of the generic Initiating Conditions 
(ICs) and Emergency Action Levels (EALs) within the context of site-specific 
characteristics – locale, plant design, operating features, terminology, etc. Meeting this 
goal will result in a shorter and less cumbersome NRC review and approval process, 
closer alignment with the schemes of other nuclear power plant sites and better 
positioning to adopt future industry-wide scheme enhancements. 

 
When properly developed, the ICs and EALs should be unambiguous and readily 
assessable. 

 
As discussed in Section 3, the generic guidance includes ICs and example EALs. It is the 
intent of this guidance that both be included in site-specific documents as each serves a 
specific purpose. The IC is the fundamental event or condition requiring a declaration. 
The EAL(s) is the pre-determined threshold that defines when the IC is met. If some 
feature of the plant location or design is not compatible with a generic IC or EAL, efforts 
should be made to identify an alternate IC or EAL. 

 
If an IC or EAL includes an explicit reference to a mode dependent technical 
specification limit that is not applicable to the plant, then that IC and/or EAL need not be 
included in the site-specific scheme. In these cases, developers must provide adequate 
documentation to justify why the IC and/or EAL were not incorporated (i.e., sufficient 
detail to allow a third party to understand the decision not to incorporate the generic 
guidance). 

 
Useful acronyms and abbreviations associated with the NEI 99-01 emergency 
classification scheme are presented in Appendix A, Acronyms and Abbreviations. Site- 
specific entries may be added if necessary. 

 

Many words or terms used in the NEI 99-01 emergency classification scheme have 
scheme-specific definitions. These words and terms are identified by being set in all 
capital letters (i.e., ALL CAPS). The definitions are presented in Appendix B, 
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Definitions. 
 

Below are examples of acceptable modifications to the generic guidance. These may be 
incorporated depending upon site developer and user preferences. 

 
 The ICs within a Recognition Category may be placed in reverse order for 

presentation purposes (e.g., start with a General Emergency at the left/top of a user 
aid, followed by Site Area Emergency, Alert and NOUE). 

 The Initiating Condition numbering may be changed. 
 The first letter of a Recognition Category designation may be changed, as follows, 

provided the change is carried through for all of the associated IC identifiers. 
 

• R may be used in lieu of A 
• M may be used in lieu of S 

 
For example, the Abnormal Radiation Levels / Radiological Effluent category designator 
“A” (for Abnormal) may be changed to “R” (for Radiation). This means that the 
associated ICs would be changed to RU1, RU2, RA1, etc. 

 
 The ICs and EALs from Recognition Categories S and C may be incorporated into a 

common presentation method (e.g., one table) provided that all related notes and 
mode applicability requirements are maintained. 

 The ICs and EALs for Emergency DirectorSED judgment and security-related events 
may be placed under separate Recognition Categories. 

 The terms EAL and threshold may be used interchangeably. 
 

The material in the Developer Notes section is included to assist developers with crafting 
correct IC and EAL statements. This material is not required to be in the final emergency 
classification scheme basis document. 

 
4.2 CRITICAL CHARACTERISTICS 

 
As discussed above, developers are encouraged to keep their site-specific schemes as 
close to the generic guidance as possible. When crafting the scheme, developers should 
satisfy themselves that certain critical characteristics have been met. These critical 
characteristics are listed below. 

 
 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 

are consistent with industry guidance; while the actual wording may be different, the 
classification intent is maintained. With respect to Recognition Category F, a site- 
specific scheme must include some type of user-aid to facilitate timely and accurate 
classification of fission product barrier losses and/or potential losses. The user-aid 
logic must be consistent with the classification logic presented in Section 9. 

 The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information 
are technically complete and accurate (i.e., they contain the information necessary to 
make a correct classification). 

 EAL statements use objective criteria and observable values. 
 ICs, EALs, Operating Mode Applicability and Note statements and formatting 

consider human factors and are user-friendly. 
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 The scheme facilitates upgrading and downgrading of the emergency classification 
where necessary. 

 The scheme facilitates classification of multiple concurrent events or conditions. 
 
4.3 INSTRUMENTATION USED FOR EALS 

 
Instrumentation referenced in EAL statements should include that described in the 
emergency plan section which addresses 10 CFR 50.47(b)(8) and (9) and/or Chapter 7 of 
the FSAR. Instrumentation used for EALs need not be safety-related, addressed by a 
Technical Specification or ODCM/RETS control requirement, nor powered from an 
emergency power source; however, EAL developers should strive to incorporate 
instrumentation that is reliable and routinely maintained in accordance with site programs 
and procedures. Alarms referenced in EAL statements should be those that are the most 
operationally significant for the described event or condition. 

 
Scheme developers should ensure that specified values used as EAL setpoints are within 
the calibrated range of the referenced instrumentation, and consider any automatic 
instrumentation functions that may impact accurate EAL assessment. In addition, EAL 
setpoint values should not use terms such as “off-scale low” or “off-scale high” since that 
type of reading may not be readily differentiated from an instrument failure. Findings and 
violations related to EAL instrumentation issues may be located on the NRC website. 

 
4.4 PRESENTATION OF SCHEME INFORMATION TO USERS 

 
The US Nuclear Regulatory Commission (NRC) expects licensees to establish and 
maintain the capability to assess, classify and declare an emergency condition promptly 
within 15 minutes after the availability of indications to plant operators that an emergency 
action level has been, or may be, exceeded. When writing an emergency classification 
procedure and creating related user aids, the developer must determine the presentation 
method(s) that best supports the end users by facilitating accurate and timely     
emergency classification. To this end, developers should consider the following points. 

 
 The first users of an emergency classification procedure are the operators in the 

Control Room. During the allowable classification time period, they may have 
responsibility to perform other critical tasks, and will likely have minimal assistance 
in making a classification assessment. 

 As an emergency situation evolves, members of the Control Room staff are likely to 
be the first personnel to notice a change in plant conditions. They can assess the 
changed conditions and, when warranted, recommend a different emergency 
classification level to the Technical Support Center (TSC) and/or Emergency 
Operations Facility (EOF). 

 Emergency DirectorSEDs in the TSC and/or EOF will have more opportunity to 
focus on making an emergency classification, and will probably have advisors from 
Operations available to help them. 

Emergency classification scheme information for end users should be presented in a 
manner with which licensed operators are most comfortable. Developers will need to 
work closely with representatives from the Operations and Operations Training 
Departments to develop readily usable and easily understood classification tools (e.g., a 
procedure and related user aids). If necessary, an alternate method for presenting 
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emergency classification scheme information may be developed for use by Emergency 
DirectorSEDs and/or Offsite Response Organization personnel. 

 

A wallboard is an acceptable presentation method provided that it contains all the 
information necessary to make a correct emergency classification. This information 
includes the ICs, Operating Mode Applicability criteria, EALs and Notes. Notes may be 
kept with each applicable EAL or moved to a common area and referenced; a reference to 
a Note is acceptable as long as the information is adequately captured on the wallboard 
and pointed to by each applicable EAL. Basis information need not be included on a 
wallboard but it should be readily available to emergency classification decision-makers. 

 
In some cases, it may be advantageous to develop two wallboards - one for use during 
power operations, startup and hot conditions, and another for cold shutdown and 
refueling conditions. 

 
Alternative presentation methods for the Recognition Category F ICs and fission product 
barrier thresholds are acceptable and include flow charts, block diagrams, and checklist- 
type tables. Developers must ensure that the site-specific method addresses all possible 
threshold combinations and classification outcomes shown in the BWR or PWR EAL 
fission product barrier tables. The NRC staff considers the presentation method of the 
Recognition Category F information to be an important user aid and may request a 
change to a particular proposed method if, among other reasons, the change is necessary 
to promote consistency across the industry. 

 
4.5 INTEGRATION OF ICS/EALS WITH PLANT PROCEDURES 

 
A rigorous integration of IC and EAL references into plant operating procedures is not 
recommended. This approach would greatly increase the administrative controls and 
workload for maintaining procedures. On the other hand, performance challenges may 
occur if recognition of meeting an IC or EAL is based solely on the memory of a licensed 
operator or an Emergency DirectorSED, especially during periods of high stress. 

 

Developers should consider placing appropriate visual cues (e.g., a step, note, caution, 
etc.) in plant procedures alerting the reader/user to consult the site emergency 
classification procedure. Visual cues could be placed in emergency operating procedures, 
abnormal operating procedures, alarm response procedures, and normal operating 
procedures that apply to cold shutdown and refueling modes. As an example, a step,  
note or caution could be placed at the beginning of an RCS leak abnormal operating 
procedure that reminds the reader that an emergency classification assessment should be 
performed. 

 
4.6 BASIS DOCUMENT 

 
A basis document is an integral part of an emergency classification scheme. The material 
in this document supports proper emergency classification decision-making by providing 
informing background and development information in a readily accessible format. It can 
be referred to in training situations and when making an actual emergency classification, 
if necessary. The document is also useful for establishing configuration          
management controls for EP-related equipment and explaining an emergency 
classification to offsite authorities. The content of the basis document should include, at 
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a minimum, the following: 
 

 A site-specific Mode Applicability Matrix and description of operating modes, 
similar to that presented in section 3.5. 

 A discussion of the emergency classification and declaration process reflecting the 
material presented in Section 5. This material may be edited as needed to align with 
site-specific emergency plan and implementing procedure requirements. 

 Each Initiating Condition along with the associated EALs or fission product barrier 
thresholds, Operating Mode Applicability, Notes and Basis information. 

 A listing of acronyms and defined terms, similar to that presented in Appendices A 
and B, respectively. This material may be edited as needed to align with site-specific 
characteristics. 

 Any site-specific background or technical appendices that the developers believe 
would be useful in explaining or using elements of the emergency classification 
scheme. 

 
A Basis section should not contain information that could modify the meaning or intent 
of the associated IC or EAL. Such information should be incorporated within the IC or 
EAL statements, or as an EAL Note. Information in the Basis should only clarify and 
inform decision-making for an emergency classification. 

 
Basis information should be readily available to be referenced, if necessary, by the  
Emergency DirectorSED. For example, a copy of the basis document could be 
maintained in the appropriate emergency response facilities. 

 
Because the information in a basis document can affect emergency classification 
decision-making (e.g., the Emergency DirectorSED refers to it during an event), the NRC 
staff expects that changes to the basis document will be evaluated in accordance with the 
provisions of 10 CFR 50.54(q). 

 
4.7 EAL/THRESHOLD REFERENCES TO AOP AND EOP SETPOINTS/CRITERIA 

 
As reflected in the generic guidance, the criteria/values used in several EALs and fission 
product barrier thresholds may be drawn from a plant’s AOPs and EOPs. This approach 
is intended to maintain good alignment between operational diagnoses and emergency 
classification assessments. Developers should verify that appropriate administrative 
controls are in place to ensure that a subsequent change to an AOP or EOP is screened to 
determine if an evaluation pursuant to 10 CFR 50.54(q) is required. 

 
4.8 DEVELOPER AND USER FEEDBACK 

 
Questions or comments concerning the material in this document may be directed to the 
NEI Emergency Preparedness staff, NEI EAL task force members or submitted to the 
Emergency Preparedness Frequently Asked Questions process. 
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5 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

5.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Emergency DirectorSED must consider 
all information having a bearing on the proper assessment of an Initiating Condition 
(IC). This includes the Emergency Action Level (EAL) plus the associated Operating 
Mode Applicability, Notes and the informing Basis information.  In the Recognition 
Category F matrices, EALs  are referred to as Fission Product Barrier Thresholds; the 
thresholds serve the same function as an EAL. are based on loss or potential loss of 
Fission Product Barrier Thresholds. 
 
3.1.1 Classification Timeline 

 
NRC regulations require the licensee to establish and maintain the capability to assess, 
classify, and declare an emergency condition within 15 minutes after the availability of 
indications to plant operators that an emergency action level has been exceeded and to 
promptly declare the emergency condition as soon as possible following identification of 
the appropriate emergency classification level. The NRC staff has provided guidance on 
implementing this requirement in NSIR/DPR-ISG-01, Interim Staff Guidance, 
Emergency Planning for Nuclear Power Plants. 
 
3.1.2 Valid Indications 
 
All emergency classification assessments should be based upon valid indications, 
reports or conditions. A valid indication, report, or condition, is one that has been 
verified through appropriate means such that there is no doubt regarding the indicator’s 
operability, the condition’s existence, or the report’s accuracy. For example, validation 
could be accomplished through an instrument channel check, response on related or 
redundant indicators, or direct observation by plant personnel. The validation of 
indications should be completed in a manner that supports timely emergency 
declaration. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator’s 
operability, the condition’s existence, or the report’s accuracy is removed.  Implicit in 
this definition is the need for timely assessment. 
 
3.1.3 Imminent Conditions 
 
For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, 
etc.), the Emergency DirectorSED should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, 
or will likely exceed, the applicable time. If an ongoing radiological release is detected 
and the release start time is unknown, it should be assumed that the release duration 
specified in the IC/EAL has been exceeded, absent data to the contrary. 
 
3.1.4 Planned vs. Unplanned Events 
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A planned work activity that results in an expected event or condition which meets or 
exceeds an EAL does not warrant an emergency declaration provided that 1) the activity 
proceeds as planned and 2) the plant remains within the limits imposed by the operating 
license. Such activities include planned work to test, manipulate, repair, maintain or 
modify a system or component. In these cases, the controls associated with the planning, 
preparation and execution of the work will ensure that compliance is maintained with all 
aspects of the operating license provided that the activity proceeds and concludes as 
expected. Events or conditions of this type may be subject to the reporting requirements 
of 10 § CFR 50.72. 
 
3.1.5 Classification Based on Analysis 
 
The assessment of some EALs is based on the results of analyses that are necessary to 
ascertain whether a specific EAL threshold has been exceeded (e.g.for example, dose 
assessments, chemistry sampling, RCS leak rate calculation, etc.);. For these EALs, the 
EAL wording 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 threshold to be exceeded (i.e., this is the time that the EAL 
information is first available). The NRC expects licensees to establish the capability to 
initiate and complete EAL-related analyses within a reasonable period of time (e.g.for 
example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 

 
While the EALs have been developed to address a full spectrum of possible events and 
conditions which may warrant emergency classification, a provision for classification 
based on operator/management experience and judgment is still necessary. The NEI 99- 
01 scheme provides the Emergency DirectorSED with the ability to classify events and 
conditions based upon judgment using EALs that are consistent with the Emergency 
Classification Level (ECL) definitions (refer to Category H). The Emergency 
DirectorSED will need to determine if the effects or consequences of the event or 
condition reasonably meet or exceed a particular ECL definition. A similar provision is 
incorporated into the Fission Product Barrier Tables; judgment may be used to determine 
the status of a fission product barrier. 

 
5.2 CLASSIFICATION METHODOLOGY 

 
To make an emergency classification, the user will compare an event or condition (i.e.that 
is, the relevant plant indications and reports) to an EAL(s) and determine if the EAL has 
been met or exceeded. The evaluation of an EAL(s) must be consistent with the related 
Operating Mode Applicability and Notes. If an EAL has been met or exceeded, then the 
associated IC is consideredlikewise met, the emergency classification process “clock” 
starts, and the associated ECL ismust be declared in accordance with plant procedures no 
later than fifteen minutes after the process “clock” started. 

 
When assessing an EAL that specifies a time duration for the off-normal condition, the 
“clock” for the EAL time duration runs concurrently with the emergency classification 
process “clock.” For a full discussion of this timing requirement, refer to NSIR/DPR- 
ISG-01. 

 
5.3 CLASSIFICATION OF MULTIPLE EVENTS AND CONDITIONS 
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When multiple emergency events or conditions are present, the user will identify all met 
or exceeded EALs. The highest applicable ECL identified during this review is declared. 
For example: 

 
 If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at 

two different units, a Site Area Emergency should be declared. 
 

There is no “additive” effect from multiple EALs meeting the same ECL. For example: 
 

 If two Alert EALs are met, whether at one unit or at two different units, an Alert 
should be declared. 

 
Related guidance concerning classification of rapidly escalating events or conditions is 
provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance 
for Emergency Notifications During Quickly Changing Events. 

 
5.4 CONSIDERATION OF MODE CHANGES DURING CLASSIFICATION 

 
The mode in effect at the time that an event or condition occurred, and prior to any plant 
or operator response, is the mode that determines whether or not an IC is applicable. If 
an event or condition occurs, and results in a mode change before the emergency 
isdeclared, the emergency classification level is still based on the mode that existed at 
the time that the event or condition was initiated (and not when it was declared). Once 
a different mode is reached, any new event or condition, not related to the original event 
or condition, requiring emergency classification should be evaluated against the ICs and 
EALs applicable to the operating mode at the time of the new event or condition. 

 
For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are 
applicable in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher 
mode) is entered during the subsequent plant response. In particular, the fission product 
barrier EALs are applicable only to events that initiate in the Hot Shutdown mode or 
higher. 

 
5.5 CLASSIFICATION OF IMMINENT CONDITIONS 

 
Although EALs provide specific thresholds, the Emergency DirectorSED must remain 
alert to events or conditions that could lead to meeting or exceeding an EAL within a 
relatively short period of time (i.e., a change in the ECL is IMMINENT). If, in the 
judgment of the Emergency DirectorSED, meeting an EAL is IMMINENT, the 
emergency classification should be made as if the EAL has been met. While applicable to 
all emergency classification levels, this approach is particularly important at the higher 
emergency classification levels since it provides additional time for implementation of 
protective measures. 

 
5.6 EMERGENCY CLASSIFICATION LEVEL UPGRADING AND DOWNGRADINGTERMINATION 

 
 If downgrading the ECL is deemed appropriate, the  new ECL would then be based on a 
lower applicable IC(s) and EAL(s). The ECL may also simply be terminated. 
The following approach to downgrading or terminating an ECL is recommended. 

ECL Action When Condition No Longer Exists 
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Unusual Event Terminate the emergency in accordance with plant 
procedures. 

Alert Downgrade or terminate the emergency in 
accordance with plant procedures. 

Site Area Emergency with no  
long-term plant damage 

Downgrade or terminate the emergency in 
accordance with plant procedures. 

Site Area Emergency with 
long-term plant damage 

Terminate the emergency and enter recovery in 
accordance with plant procedures. 

General Emergency Terminate the emergency and enter recovery in 
accordance with plant procedures. 

 
 

Once a classification level is declared, no downgrade to a lower classification will be 
allowed.  An ECL may be terminated when the event or condition that meets the highest 
IC and EAL no longer exists, and other site-specific termination requirements are met. 
 
As noted above, guidance concerning classification of rapidly escalating events or 
conditions is provided in RIS 2007-02 (ref. 4.1.2). 
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5.7 CLASSIFICATION OF SHORT-LIVED EVENTS 
 

As discussed in Section 3.2, eEvent-based ICs and EALs define a variety of specific 
occurrences that have potential or actual safety significance. By their nature, some of 
these events may be short-lived and, thus, over before the emergency classification 
assessment can be completed. If an event occurs that meets or exceeds an EAL, the 
associated ECL must be declared regardless of its continued presence at the time of 
declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically scram/trip the reactor followed by a successful manual 
scram/trip or an earthquake. 

 
5.8 CLASSIFICATION OF TRANSIENT CONDITIONS 

 
Many of the ICs and/or EALs contained in this document employ time-based criteria. 
These criteria will require that the IC/EAL conditions be present for a defined period of 
time before an emergency declaration is warranted. In cases where no time-based 
criterion is specified, it is recognized that some transient conditions may cause an EAL to 
be met for a brief period of time (e.g., a few seconds to a few minutes). The following 
guidance should be applied to the classification of these conditions. 

 
EAL momentarily met during expected plant response - In instances where an EAL is 
briefly met during an expected (normal) plant response, an emergency declaration is not 
warranted provided that associated systems and components are operating as expected, 
and operator actions are performed in accordance with procedures. 

 
EAL momentarily met but the condition is corrected prior to an emergency declaration – 
If an operator takes prompt manual action to address a condition, and the action is 
successful in correcting the condition prior to the emergency declaration, then the 
applicable EAL is not considered met and the associated emergency declaration is not 
required. For illustrative purposes, consider the following example. 

 
An ATWS occurs and the auxiliary feedwater systemhigh pressure ECCS systems 
fails to automatically start. Steam generatorRCS levels rapidly decreases and the 
plant enters an inadequate RCS heat removal core cooling condition (a potential 
loss of both the fuel clad and RCS barriers). If an operator manually starts thea 
auxiliary feedwater systemhigh pressure ECCS system in accordance with an  
EOPEOI step and clears the inadequate RCS heat removal core cooling condition 
prior to an emergency declaration, then the classification should be based on the 
ATWS only. 

 
It is important to stress that the 15-minute emergency classification assessment 
period(process clock) is not a “grace period” during which a classification may be 
delayed to allow the performance of a corrective action that would obviate the need to 
classify the event;. eEmergency classification assessments must be deliberate and 
timely, with no undue delays. The provision discussed above addresses only those 
rapidly evolving situations where an operator is able to take a successful corrective 
action prior to the Emergency DirectorSED completing the review and steps necessary 
to make the emergency declaration. This provision is included to ensure that any 
public protective actions resulting from the emergency classification are truly warranted 
by the plant conditions. 
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5.9 AFTER-THE-FACT DISCOVERY OF AN EMERGENCY EVENT OR CONDITION 
 

In some cases, an EAL may be met but the emergency classification was not made at the 
time of the event or condition. This situation can occur when personnel discover that an 
event or condition existed which met an EAL, but no emergency was declared, and the 
event or condition no longer exists at the time of discovery. This may be due to the event 
or condition not being recognized at the time or an error that was made in the emergency 
classification process. 

 
In these cases, no emergency declaration is warranted; however, the guidance contained 
in NUREG-1022 is applicable. Specifically, the event should be reported to the NRC in 
accordance with 10 CFR § 50.72 within one hour of the discovery of the undeclared 
event or condition. The licensee should also notify appropriate State and local agencies 
in accordance with the agreed upon arrangements. 

 
5.10 RETRACTION OF AN EMERGENCY DECLARATION 

 
Guidance on the retraction of an emergency declaration reported to the NRC is discussed 
in NUREG-1022. 
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6 ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICS/EALS 

Table A-1: Recognition Category “A” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

RG1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 1,000 
mrem TEDE or 5,000 
mrem thyroid CDE. 
Op. Modes: All 

RS1 Release of 
gaseous radioactivity 
resulting in offsite 
dose greater than 100 
mrem TEDE or 500 
mrem thyroid CDE. 
Op. Modes: All 

RA1 Release of 
gaseous or liquid 
radioactivity resulting 
in offsite dose greater 
than 10 mrem TEDE 
or 50 mrem thyroid 
CDE. 
Op. Modes: All 

RU1 Release of 
gaseous or liquid 
radioactivity greater 
than 2 times the 
ODCM (site-specific 
effluent release 
controlling document) 
limits for 60 minutes 
or longer. 
Op. Modes: All 

RG2 Spent fuel pool 
level cannot be 
restored to at least 
(site-specific Level 3 
description) 724.94′ 
for 60 minutes or 
longer. 

 d  ll 

RS2 Spent fuel pool 
level at (site-specific 
Level 3 description) 
724.94′. 
Op. Modes: All 

RA2 Significant 
lowering of water level 
above, or damage to, 
irradiated fuel. 
Op. Modes: All 

RU2 UNPLANNED 
loss of water level 
above irradiated fuel. 
Op. Modes: All 

  RA3 Radiation 
levels that impede 
access to equipment 
necessary for normal 
plant operations, 
cooldown or 
shutdown. 
Op. Modes: All 
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 The Emergency DirectorSED should declare the General Emergency promptly upon 
determining that the applicable time has been exceeded, or will likely be exceeded. 

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 15 minutes. 

 If the effluent flow past an effluent monitor is known to have stopped due to actions to 
isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

 The pre-calculated effluent monitor values presented in EAL #1 should be used for 
emergency classification assessments until the results from a dose assessment using actual 
meteorology are available. 

 

ECL: General Emergency 
RG1 

 

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 
1,000 mrem TEDE or 5,000 mrem thyroid CDE. 

 
Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3) 

Notes: 

 
 
 
 
 
 
 
 
 
 
 
 

(1) Reading on ANY of the following radiation monitors greater than the reading shown for 
15 minutes or longer: 

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust,1- RM-90-256 5.06E+05 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+03 mR/hr 

  (site-specific monitor list and threshold values) 
 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust, 2-RM-90-256 6.70E+05 mR/hr 
SG Discharge, 2-RM-90-421 thru -424 4.11E+03 mR/hr 

 
 

(2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem 
TEDE or 5,000 mrem thyroid CDE at or beyond the site boundary(site-specific dose  
receptor point). 

 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary  
(site-specific dose receptor point): 

 

 Closed window dose rates greater than 1,000 mR/hr expected to continue for 60 
minutes or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for 
one hour of inhalation. 
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Basis: 
 
This IC addresses a release of gaseous radioactivity that results in projected or actual offsite  
doses greater than or equal to the EPA Protective Action Guides (PAGs). It includes both 
monitored and un-monitored releases. Releases of this magnitude will require implementation of 
protective actions for the public. 

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

 
The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was 
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

 
Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

 
Developer Notes: 

 

  The effluent ICs/EALs are included to provide a basis for classifying events that cannot 
be readily classified on the basis of plant conditions alone. The inclusion of both types of 
ICs/EALs more fully addresses the spectrum of possible events and accidents. 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs  
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number  
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed  
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

 Selection of the appropriate installed gaseous effluent monitors. 
 The effluent monitor readings should correspond to a dose of 1,000 mrem TEDE or 5,000 

mrem thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation 
methodology employed) for one hour of exposure. 
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 Monitor readings will be calculated using a set of assumed meteorological data or 
atmospheric dispersion factors; the data or factors selected for use should be the same as  
those employed to calculate the monitor readings for ICs RA1 and RS1. Acceptable sources 
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

 The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RS1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

 Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to 
distinguish between on-site and offsite doses. The selected distance(s) and/or locations should 
reflect the content of the emergency plan, and procedural methodology used to determine offsite  
doses and Protective Action Recommendations. The variation in selected dose receptor points 
means there may be some differences in the distance from the release point to the calculated dose  
point from site to site. 

 

Developers should research radiation monitor design documents or other information sources to 
ensure that 1) the EAL value being considered is within the usable response and display range of  
the instrument, and 2) there are no automatic features that may render the monitor reading  
invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

It is recognized that the condition described by this IC may result in a radiological effluent value 
beyond the operating or display range of the installed effluent monitor. In those cases, EAL 
values should be determined with a margin sufficient to ensure that an accurate monitor reading 
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest 
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor 
reading is greater than approximately 110% of the highest accurate monitor reading, then 
developers may choose not to include the monitor as an indication and identify an alternate EAL 
threshold. 

 

Although the IC references TEDE, field survey results are generally available only as a “whole 
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey 
reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes: 3.1.4.C 
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The Emergency DirectorSED should declare the General Emergency promptly upon determining 
that 60 minutes has been exceeded, or will likely be exceeded. 

RG2 
 

ECL: General Emergency 
 

Initiating Condition: Spent fuel pool level cannot be restored to at least (site-specific Level 3 
description) 724.94′ for 60 minutes or longer. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

Note: 

 
 

(1) Spent fuel pool level cannot be restored to at least (site-specific Level 3 
value)724.94′ for 60 minutes or longer. 

 
Basis: 

 
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. 

 
Developer Notes: 

 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this IC and EAL be implemented when the enhanced spent fuel pool level instrumentation is 
available for use. The “site-specific Level 3 value” is usually that spent fuel pool level where 
fuel remains covered and actions to implement make-up water addition should no longer be 
deferred. This site-specific level is determined in accordance with NRC Order EA-12-051 and 
NEI 12-02, and applicable owner’s group guidance. 

 

Developers should modify the EAL and/or Basis section to reflect any site-specific constraints 
or limitations associated with the design or operation of instrumentation used to determine the 
Level 3 value. 

 
ECL Assignment Attributes:  3.1.4.C 
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 The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that the applicable time has been exceeded, or will likely be exceeded. 

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 15 minutes. 

 If the effluent flow past an effluent monitor is known to have stopped due to actions to 
isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

 The pre-calculated effluent monitor values presented in EAL #1 should be used for 
emergency classification assessments until the results from a dose assessment using actual 
meteorology are available. 

 

ECL: Site Area Emergency 
RS1 

 

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

 
Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3) 

Notes: 

 
 
 
 
 
 
 
 
 
 
 
 

(1) Reading on ANY of the following radiation monitors greater than the reading shown for 
15 minutes or longer: 

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust, 1-RM-90-256 5.06E+04 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+02 mR/hr 

(2)(site-specific monitor list and threshold values) 
 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust, 2-RM-90-256 6.70E+04 mR/hr 
SG Discharge, 2-RM-90-421 thru -424 4.11E+02 mR/hr 

 
 

(3)(2)  Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE 
or 500 mrem thyroid CDE at or beyond the site boundary (site-specific dose receptor 
point). 

 

(4)(3)  Field survey results indicate EITHER of the following at or beyond the site 
boundary(site-specific dose receptor point): 

 

 Closed window dose rates greater than 100 mR/hr expected to continue for 60 
minutes or longer. 



32  

 Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one 
hour of inhalation. 

 

Basis: 
 
This IC addresses a release of gaseous radioactivity that results in projected or actual offsite 
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes 
both monitored and un-monitored releases. Releases of this magnitude are associated with the 
failure of plant systems needed for the protection of the public. 

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

 
The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

 
Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

 
Escalation of the emergency classification level would be via IC RG1. 

 
Developer Notes: 

 

  While this IC may not be met absent challenges to multiple fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the 
same ECL based on plant status or the fission product matrix alone. For many of the DBAs  
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number  
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed  
by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

 Selection of the appropriate installed gaseous effluent monitors. 
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 The effluent monitor readings should correspond to a dose of 100 mrem TEDE or 500 mrem 
thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation  
methodology employed) for one hour of exposure. 

 Monitor readings will be calculated using a set of assumed meteorological data or 
atmospheric dispersion factors; the data or factors selected for use should be the same as  
those employed to calculate the monitor readings for ICs RA1 and RG1. Acceptable sources 
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

 The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RA1 and RG1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

 Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 
 

 
  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used  
to determine offsite doses and Protective Action Recommendations. The variation in selected  
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
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factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes: 3.1.3.C 
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RS2 
 
ECL: Site Area Emergency 

[See Developer Notes] 

 

Initiating Condition: Spent fuel pool level at (site-specific Level 3 description)724.94′. 
 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 

(1) Lowering of spent fuel pool level to (site-specific Level 3 value)724.94′. 
 

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 RG1 or RG2. 

 
Developer Notes: 

 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this IC and EAL be implemented when the enhanced spent fuel pool level instrumentation is 
available for use. The “site-specific Level 3 value” is usually that spent fuel pool level where 
fuel remains covered and actions to implement make-up water addition should no longer be 
deferred. This site-specific level is determined in accordance with NRC Order EA-12-051 and 
NEI 12-02, and applicable owner’s group guidance. 

 

Developers should modify the EAL and/or Basis section to reflect any site-specific constraints 
or limitations associated with the design or operation of instrumentation used to determine the 
Level 3 value. 

 
ECL Assignment Attributes:  3.1.3.B 
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 The Emergency DirectorSED should declare the Alert promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 15 minutes. 

 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. 

 

ECL: Alert 
RA1 

 

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose greater 
than 10 mrem TEDE or 50 mrem thyroid CDE. 

 
Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3 or 4) 

Notes: 

 
 
 
 
 
 
 
 
 
 
 
 

(1) Reading on ANY of the following radiation monitors greater than the reading shown for 
15 minutes or longer: 

 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255/256 5.06E+03 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+01 mR/hr 

 
UNIT 2 

Shield Building, 2-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255   7.00E+03 mR/hr 
Condenser Vacuum Exhaust, 1-RM-90-256   7.17E+03 mR/hr 
SG Discharge, 1-RM-90-421 thru -424   4.39E+01 mR/hr 

 
 

(2) (site-specific monitor list and threshold values) 
 

(3)(2)  Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE 
or 50 mrem thyroid CDE at or beyond the site boundary(site-specific dose receptor 
point). 

 

(4)(3)  Analysis of a liquid effluent sample indicates a concentration or release rate that would 



 

result in doses greater than 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the 
site boundary(site-specific dose receptor point) for one hour of exposure. 

 

(5)(4)  Field survey results indicate EITHER of the following at or beyond the site 
boundary(site-specific dose receptor point): 

 

 
 
 
 
Basis: 

 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 
or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one 
hour of inhalation. 

 

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It 
includes both monitored and un-monitored releases. Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled 
release). 

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

 
The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

 
Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

 
Escalation of the emergency classification level would be via IC RS1. 

 
Developer Notes: 

 

  While this IC may not be met absent challenges to one or more fission product barriers, it 
provides classification diversity and may be used to classify events that would not reach the  
same ECL based on plant status or the fission product matrix alone. For many of the DBAs  
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number  
of fission product barriers challenged, but rather the amount of radioactivity released to the 
environment. 

 

  The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) 
and the committed effective dose equivalent (CEDE), or as the thyroid committed dose  
equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total effective dose  
equivalent (TEDE), as defined in 10 CFR § 20, is used in lieu of “…sum of EDE and CEDE.…”. 

 

  The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; 
however, some states have decided to base protective actions on child thyroid CDE. Nuclear  
power plant ICs/EALs need to be consistent with the protective action methodologies employed 
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by the States within their EPZs. The thyroid CDE dose used in the IC and EALs should be 
adjusted as necessary to align with State protective action decision-making criteria. 

 

  The “site-specific monitor list and threshold values” should be determined with 
consideration of the following: 

 

 Selection of the appropriate installed gaseous and liquid effluent monitors. 
 The effluent monitor readings should correspond to a dose of 10 mrem TEDE or 50 mrem 

thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation  
methodology employed) for one hour of exposure. 

 Monitor readings will be calculated using a set of assumed meteorological data or 
atmospheric dispersion factors; the data or factors selected for use should be the same as  
those employed to calculate the monitor readings for ICs RS1 and RG1. Acceptable sources  
of this information include, but are not limited to, the RETS/ODCM and values used in the 
site’s emergency dose assessment methodology. 

 The calculation of monitor readings will also require use of an assumed release isotopic mix; 
the selected mix should be the same as that employed to calculate monitor readings for ICs 
RS1 and RG1. Acceptable sources of this information include, but are not limited to, the  
RETS/ODCM and values used in the site’s emergency dose assessment methodology. 

 Depending upon the methodology used to calculate the EAL values, there may be overlap of 
some values between different ICs. Developers will need to address this overlap by adjusting 
these values in a manner that ensures a logical escalation in the ECL. 

 
 

  The “site-specific dose receptor point” is the distance(s) and/or locations used by the 
licensee to distinguish between on-site and offsite doses. The selected distance(s) and/or 
locations should reflect the content of the emergency plan, and the procedural methodology used  
to determine offsite doses and Protective Action Recommendations. The variation in selected  
dose receptor points means there may be some differences in the distance from the release point 
to the calculated dose point from site to site. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 
monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Although the IC references TEDE, field survey results are generally available only as a 
“whole body” dose rate. For this reason, the field survey EAL specifies a “closed window” 
survey reading. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
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real-time dose projection system results; approval will be considered on a case-by-case basis. 
 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes: 3.1.2.C 
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 RA2 
ECL: Alert 

 

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel. 
 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

 
(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

 
(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated 

by alarm or elevated reading on ANY of the following radiation monitors: 
 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

 
(site-specific listing of radiation monitors, and the associated readings, setpoints and/or 
alarms)  
  

(2)(3)  Lowering of spent fuel pool level to (site-specific Level 2 value)734.44′. [See Developer 
Notes] 

 

Basis: 
 
This IC addresses events that have caused IMMINENT or actual damage to an irradiated fuel 
assembly, or a significant lowering of water level within the spent fuel pool (see Developer 
Notes). These events present radiological safety challenges to plant personnel and are 
precursors to a release of radioactivity to the environment. As such, they represent an actual or 
potential substantial degradation of the level of safety of the plant. 

 
This IC applies to irradiated fuel that is licensed for dry storage up to the point that the 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. 

 
Escalation of the emergency would be based on either Recognition Category R or C ICs.  

EAL #1 

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. 
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While an area radiation monitor could detect an increase in a dose rate due to a lowering of 
water level in some portion of the REFUELING PATHWAY, the reading may not be a reliable 
indication of whether or not the fuel is actually uncovered. To the degree possible, readings 
should be considered in combination with other available indications of inventory loss. 

 
A drop in water level above irradiated fuel within the reactor vessel may be classified in 
accordance Recognition Category C during the Cold Shutdown and Refueling modes. 
 
 
EAL #2 

 

This EAL addresses a release of radioactive material caused by mechanical damage to 
irradiated fuel. Damaging events may include the dropping, bumping or binding of an 
assembly, or dropping a heavy load onto an assembly. A rise in readings on radiation monitors 
should be considered in conjunction with in-plant reports or observations of a potential fuel 
damaging event (e.g., a fuel handling accident). 

 
EAL #3 

Spent fuel pool water level at this value is within the lower end of the level range necessary to 
prevent significant dose consequences from direct gamma radiation to personnel performing 
operations in the vicinity of the spent fuel pool. This condition reflects a significant loss of spent 
fuel pool water inventory and thus it is also a precursor to a loss of the ability to adequately cool 
the irradiated fuel assembles stored in the pool. 

 
Escalation of the emergency classification level would be via ICs RS1 or RS2 (see RS2 
Developer Notes). 

 
Developer Notes: 

 
  For EAL #1 

 

  Depending upon the availability and range of instrumentation, this EAL may 
include specific readings indicative of fuel uncovery; consider water and radiation level 
readings. 
Specify the mode applicability of a particular indication if it is not available in all modes. 

 

  For EAL #2 
 

  The “site-specific listing of radiation monitors, and the associated readings, setpoints 
and/or alarms” should contain those radiation monitors that could be used to identify damage to 
an irradiated fuel assembly (e.g., confirmatory of a release of fission product gases from 
irradiated fuel). 

 

  For EALs #1 and #2 
 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 
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  It is recognized that the condition described by this IC may result in a radiation value 
beyond the operating or display range of the installed radiation monitor. In those cases, EAL 
values should be determined with a margin sufficient to ensure that an accurate monitor reading 
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest 
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor 
reading is greater than approximately 110% of the highest accurate monitor reading, then 
developers may choose not to include the monitor as an indication and identify an alternate EAL 
threshold. 
 
  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of  
corroboration between monitor readings into the classification assessment. 

 

  Development of the EALs should also consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability  
of a particular monitor if it is not available in all modes. 

 

For EAL #3 
 
In accordance with the discussion in Section 1.4, NRC Order EA-12-051, it is recommended that 
this EAL be implemented when the enhanced spent fuel pool level instrumentation is available 
for use. The “site-specific Level 2 value” is usually the spent fuel pool level that is adequate to 
provide substantial radiation shielding for a person standing on the spent fuel pool operating 
deck. This site-specific level is determined in accordance with NRC Order EA-12-051 and NEI 
12-02, and applicable owner’s group guidance. 

 
Developers should modify the EAL and/or Basis section to reflect any site-specific constraints 
or limitations associated with the design or operation of instrumentation used to determine the 
Level 2 value. 

 
  ECL Assignment Attributes:  3.1.2.B and 3.1.2.C 
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ECL: Alert 
RA3 

 

Initiating Condition: Radiation levels that impede access to equipment necessary for normal 
plant operations, cooldown or shutdown. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2) 

 

 
 

(1) Dose rate greater than 15 mR/hr in EITHER  of the following areas: 
• Control Room (RM-90-135) 
• Central Alarm Station (by survey) 
• (other site-specific areas/rooms) 

 

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any  
of the following Table H1 plant rooms or areas: 

 
Table H1 - Safe Operation & Shutdown Rooms/Areas 

Aux. BLDG./ 
Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 6.9 KV and 480V SD Bd Room A 3, 4, 5 
6.9 KV and 480V SD Bd Room B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
 2B RHR Pump Room 3, 4, 5 

(site-specific list of plant rooms or areas with entry-related mode applicability 
identified) 

 

Basis: 
 

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or 
impede personnel from performing actions necessary to maintain normal plant operation, or to 
perform a normal plant cooldown and shutdown. As such, it represents an actual or potential 
substantial degradation of the level of safety of the plant. The Emergency DirectorSED should 

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. 
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consider the cause of the increased radiation levels and determine if another IC may be 
applicable. 

 
For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or may be, 
procedurally required during the plant operating mode in effect at the time of the elevated 
radiation levels. The emergency classification is not contingent upon whether entry is actually 
necessary at the time of the increased radiation levels. Access should be considered as impeded 
if extraordinary measures are necessary to facilitate entry of personnel into the affected 
room/area (e.g., installing temporary shielding, requiring use of non-routine protective 
equipment, requesting an extension in dose limits beyond normal administrative limits). 

 
An emergency declaration is not warranted if any of the following conditions apply. 

 
 The plant is in an operating mode different than the mode specified for the affected room/area 

(i.e., entry is not required during the operating mode in effect at the time of the elevated 
radiation levels). For example, the plant is in Mode 1 when the radiation increase occurs,   
and the procedures used for normal operation, cooldown and shutdown do not require entry 
into the affected room until Mode 4. 

 The increased radiation levels are a result of a planned activity that includes compensatory 
measures which address the temporary inaccessibility of a room or area (e.g., radiography, 
spent filter or resin transfer, etc.). 

 The action for which room/area entry is required is of an administrative or record keeping 
nature (e.g., normal rounds or routine inspections). 

 The access control measures are of a conservative or precautionary nature, and would not 
actually prevent or impede a required action. 

 
Escalation of the emergency classification level would be via Recognition Category R, C or F 
ICs. 

 
Developer Notes: 

 

  EAL #1 
 

  The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with 
adjustment for expected occupancy times. 

 

  The “other site-specific areas/rooms” should include any areas or rooms requiring  
continuous occupancy to maintain normal plant operation, or to perform a normal cooldown and  
shutdown. 

 

  EAL #2 
 

The “site-specific list of plant rooms or areas with entry-related mode applicability identified” 
should specify those rooms or areas that contain equipment which require a manual/local action  
as specified in operating procedures used for normal plant operation, cooldown and shutdown. 
Do not include rooms or areas in which actions of a contingent or emergency nature would be 
performed. (e.g., an action to address an off-normal or emergency condition such as emergency 
repairs, corrective measures or emergency operations). In addition, the list should specify the 
plant mode(s) during which entry would be required for each room or area. 



42  

The list should not include rooms or areas for which entry is required solely to perform actions  
of an administrative or record keeping nature (e.g., normal rounds or routine inspections). 

 

  If the equipment in the listed room or area was already inoperable, or out-of-service, 
before the event occurred, then no emergency should be declared since the event will have no  
adverse impact beyond that already allowed by Technical Specifications at the time of the event. 

 

  Rooms and areas listed in EAL #1 do not need to be included in EAL #2, including the 
Control Room. 

 

  ECL Assignment Attributes: 3.1.2.C 
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 The Emergency DirectorSED should declare the Unusual Event promptly upon determining 
that 60 minutes has been exceeded, or will likely be exceeded. 

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 60 minutes. 

 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. 

 RU1 
ECL: Notification of Unusual Event 

 

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the 
(site- specific effluent release controlling document)ODCM limits for 60 minutes or longer. 

 

Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3) 

Notes: 

 
 
 
 
 
 
 
 
 

(1) Reading on ANY Table R1 effluent radiation monitor greater than the listed 
values 2 times the (site-specific effluent release controlling document) limits for 
60 minutes or longer: 

 

Table R1 
Gaseous Effluent 

Shield Building, 1,2-RM-90-400 1.98E+05 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.77E+04 cpm 
Service Building, 0-RM-90-132B 1.09E+06 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255 or 256 5.42E+00 µCi/cc 
Condenser Vacuum Exhaust, 2-RM-90-255 7.00E+02 mR/hr 
Condenser Vacuum Exhaust, 2-RM-90-256 7.17E+02mR/hr 

Liquid Effluent – Cond Demin in use 
Radwaste Monitor, 0-RM-90-122 5.47E+05 cpm 
SGBD,1-RM-90-120 or 121 3.13E+05 cpm 
SGBD,2-RM-90-120 or 121 5.39E+05 cpm 
Condensate Demin, 0-RM-90-225 5.47E+05 cpm 
Turbine Bldg Sump, 0-RM-90-212 5.54E+03 cpm 

Liquid Effluent – Cond Demin NOT in use, SGBD with Dilution 
Radwaste Monitor, 0-RM-90-122 1.70E+06 cpm 
SGBD, 1-RM-90-120 or 121 9.74E+05 cpm 
SGBD, 2-RM-90-120 or 121 1.25E+06 cpm 
Condensate Demin, 0-RM-90-225 1.70E+06 cpm 
Turbine Bldg Sump, 0-RM-90-212 1.65E+04 cpm 

Liquid Effluent – S/G Blowdown – NO Treatment or Dilution 
Radwaste Monitor, 0-RM-90-122 5.80E+4 cpm 
SGBD, 1-RM-90-120 or 121 5.80E+04 cpm 
SGBD, 2-RM-90-120 or 121 2.43E+04 cpm 
Condensate Demin, 0-RM-90-225 5.80E+04 cpm 
Turbine Bldg Sump, 0-RM-90-212 7.44E+04 cpm 

(site-specific monitor list and threshold values corresponding to 2 times the controlling 
document limits) 
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(2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint 
established by a current Liquid/Gaseous Release Permitradioactivity discharge permit for 
60 minutes or longer. 

 
(3) Sample analysis for a gaseous or liquid release indicates a concentration or release rate 

greater than 20 times the Effluent Concentration Limit 2 times the (site-specific effluent 
release controlling document) limits for 60 minutes or longer. 

 

Basis: 
 
This IC addresses a potential decrease in the level of safety of the plant as indicated by a low- 
level radiological release that exceeds regulatory commitments for an extended period of time 
(e.g., an uncontrolled release). It includes any gaseous or liquid radiological release, monitored  
or un-monitored, including those for which a radioactivity discharge permit is normally prepared. 

 
Nuclear power plants incorporate design features intended to control the release of radioactive 
effluents to the environment. Further, tThere are administrative controls established to prevent 
unintentional releases, and to control and monitor intentional releases. The occurrence of an 
extended, uncontrolled radioactive release to the environment is indicative of degradation in 
these features and/or controls. 

 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

 
Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

 
Releases should not be prorated or averaged. For example, a release exceeding 4 times release 
limits for 30 minutes does not meet the EAL. 

 
EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

 
EAL #2 - This EAL addresses radioactivity releases that cause effluent radiation monitor 
readings to exceed 2 times the limit established by a Liquid/Gaseous Release Permitradioactivity 
discharge permit. This EAL will typically be associated with planned batch releases from non- 
continuous release pathways (e.g., radwaste, waste gas). 

 
EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by 
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of 
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.). 
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Escalation of the emergency classification level would be via IC RA1. 
 
Developer Notes: 

 

  The “site-specific effluent release controlling document” is the Radiological Effluent 
Technical Specifications (RETS) or, for plants that have implemented Generic Letter 89-011, the 
Offsite Dose Calculation Manual (ODCM). These documents implement regulations related to 
effluent controls (e.g., 10 CFR Part 20 and 10 CFR Part 50, Appendix I). As appropriate, the 
RETS or ODCM methodology should be used for establishing the monitor thresholds for this IC. 

 

  Listed monitors should include the effluent monitors described in the RETS or ODCM. 
 

  Developers may also consider including installed monitors associated with other 
potential effluent pathways that are not described in the RETS or ODCM23. If included, EAL 
values for these monitors should be determined using the most applicable dose/release limits 
presented in the RETS or ODCM. It is recognized that a calculated EAL value may be below 
what the monitor can read; in that case, the monitor does not need to be included in the list. 
Also, some monitors may not be governed by Technical Specifications or other license-related 
related requirements; therefore, it is important that the associated EAL and basis section clearly 
identify any limitations on the use or availability of these monitors. 

 

  Some sites may find it advantageous to address gaseous and liquid releases with separate  
EALs. 

 

Radiation monitor readings should reflect values that correspond to a radiological release 
exceeding 2 times a release control limit. The controlling document typically describes  
methodologies for determining effluent radiation monitor setpoints; these methodologies should 
be used to determine EAL values. In cases where a methodology is not adequately defined, 
developers should determine values consistent with effluent control regulations (e.g., 10 CFR  
Part 20 and 10 CFR Part 50 Appendix I) and related guidance. 

 

  For EAL #2 - Values in this EAL should be 2 times the setpoint established by the 
radioactivity discharge permit to warn of a release that is not in compliance with the specified 
limits. Indexing the value in this manner ensures consistency between the EAL and the setpoint 
established by a specific discharge permit. 

 

  Developers should research radiation monitor design documents or other information  
sources to ensure that 1) the EAL value being considered is within the usable response and 
display range of the instrument, and 2) there are no automatic features that may render the 
monitor reading invalid (e.g., an auto-purge feature triggered at a particular indication level). 

 

  It is recognized that the condition described by this IC may result in a radiological 
effluent value beyond the operating or display range of the installed effluent monitor. In those 
cases, EAL values should be determined with a margin sufficient to ensure that an accurate 

 
 

1 Implementation of Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative 
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS to the Offsite 
Dose Calculation Manual or to the Process Control Program 
2 This includes consideration of the effluent monitors described in the site emergency plan section(s) which address 
the requirements of 10 CFR 50.47(b)(8) and (9). 
3 Developers should keep in mind the requirements of 10 CFR 50.54(q) and the guidance provided by INPO related 
to emergency response equipment when considering the addition of other effluent monitors. 
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monitor reading is available. For example, an EAL monitor reading might be set at 90% to 95% 
of the highest accurate monitor reading. This provision notwithstanding, if the 
estimated/calculated monitor reading is greater than approximately 110% of the highest accurate 
monitor reading, then developers may choose not to include the monitor as an indication and 
identify an alternate EAL threshold. 

 

  Indications from a real-time dose projection system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, the capability may not be within 
the scope of the plant Technical Specifications. A licensee may request to include an EAL using 
real-time dose projection system results; approval will be considered on a case-by-case basis. 

 

  Indications from a perimeter monitoring system are not included in the generic EALs. 
Many licensees do not have this capability. For those that do, these monitors may not be 
controlled and maintained to the same level as plant equipment, or within the scope of the plant 
Technical Specifications. In addition, readings may be influenced by environmental or other 
factors. A licensee may request to include an EAL using a perimeter monitoring system; 
approval will be considered on a case-by-case basis. 

 

  ECL Assignment Attributes:  3.1.1.B 
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ECL: Notification of Unusual Event 
 
Initiating Condition: UNPLANNED loss of water level above irradiated fuel. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

RU2 

 

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as reported by 
plant personnelindicated by ANY of the following: 

  (site-specific level indications).   
 

AND 
b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 

radiation monitors. 
 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

  (site-specific list of area radiation monitors) 
 

Basis: 
 
This IC addresses a decrease in water level above irradiated fuel sufficient to cause elevated 
radiation levels. This condition could be a precursor to a more serious event and is also 
indicative of a minor loss in the ability to control radiation levels within the plant. It is therefore 
a potential degradation in the level of safety of the plant. 

 
A water level decrease will be primarily determined by indications from available level 
instrumentation such as Mansell water level, if installed.. Other sources of level indications may 
include reports from plant personnel (e.g., from a refueling crew) or video camera observations 
(if available). A significant drop in the water level may also cause an increase in the radiation 
levels of adjacent areas that can be detected by monitors in those locations. 

 
The effects of planned evolutions should be considered. For example, a refueling bridge area 
radiation monitor reading may increase due to planned evolutions such as lifting of the reactor 
vessel head or movement of a fuel assembly. Note that this EAL is applicable only in cases 
where the elevated reading is due to an UNPLANNED loss of water level. 

 
A drop in water level above irradiated fuel within the reactor vessel may be classified in 
accordance Recognition Category C during the Cold Shutdown and Refueling modes. 
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Escalation of the emergency classification level would be via IC RA2. 
 
Developer Notes: 

 

  The “site-specific level indications” are those indications that may be used to monitor 
water level in the various portions of the REFUELING PATHWAY. Specify the mode 
applicability of a particular indication if it is not available in all modes. 

 

  The “site-specific list of area radiation monitors” should contain those area radiation 
monitors that would be expected to have increased readings following a decrease in water level 
in the site-specific REFUELING PATHWAY. In cases where a radiation monitor(s) is not 
available or would not provide a useful indication, consideration should be given to including 
alternate indications such as UNPLANNED changes in tank and/or sump levels. 

 

  Development of the EALs should consider the availability and limitations of mode- 
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability  
of a particular monitor if it is not available in all modes. 

 

  ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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7 COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS 

Table C-1: Recognition Category “C” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

CG1 Loss of reactor 
vessel/RCS inventory 
affecting fuel clad 
integrity with 
containment challenged. 
Op. Modes: Cold 
Shutdown, Refueling 

CS1 Loss of reactor 
vessel/RCS inventory 
affecting core decay heat 
removal capability. 
Op. Modes: Cold 
Shutdown, Refueling 

CA1 Loss of reactor 
vessel/RCS inventory. 
Op. Modes: Cold 
Shutdown, Refueling 

CU1 UNPLANNED 
loss of reactor 
vessel/RCS inventory for 
15 minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling 

  CA2 Loss of all offsite 
and all onsite AC power 
to emergency buses 
6.9KV Shutdown Boards 
for 15 minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

CU2 Loss of all but 
one AC power source to 
emergency buses 6.9KV 
Shutdown Boards for 15 
minutes or longer. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA3 Inability to 
maintain the plant in cold 
shutdown. 
Op. Modes: Cold 
Shutdown, Refueling 

CU3 UNPLANNED 
riseincrease in 
RCS 
temperature. 
Op. Modes: Cold 

     CU4 Loss of Vital DC 
power for 15 minutes or 
longer. 
Op. Modes: Cold 
Shutdown, Refueling 

   CU5 Loss of all onsite 
or offsite 
communications 
capabilities. 
Op. Modes: Cold 
Shutdown, Refueling, 
Defueled 

  CA6 Hazardous event 
affecting a SAFETY 
SYSTEM needed for the 
current operating mode. 
Op. Modes: Cold 
Shutdown, Refueling 
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Basis: 
 
This IC addresses the inability to restore and maintain reactor vessel level above the top of active 
fuel with containment challenged. 716’ 9.5” is the bottom of the RCS Hot leg loop.This 
condition represents actual or IMMINENT substantial core degradation or melting with potential 
for loss of containment integrity. Releases can be reasonably expected to exceed EPA PAG 
exposure levels offsite for more than the immediate site area. 

 
Following an extended loss of core decay heat removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/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 damage, it may not be 
possible to obtain a containment hydrogen gas concentration reading as ambient conditions 
within the containment will preclude personnel access. During periods when installed 
containment hydrogen gas monitors are out-of-service, operators may use the other listed 
indications to assess whether or not containment is challenged. 

 
In EAL 2.b, 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 reactor vessel/RCS level may be caused by instrumentation and/or 
power failures, or water level dropping below the range of available instrumentation. If water 
level cannot be monitored, operators may determine that an inventory loss is occurring by 
observing changes in sump and/or tank levels. Sump and/or tank level changes must be 
evaluated against other potential sources of water flow to ensure they are indicative of leakage 
from the reactor vessel/RCS. 1,2-RM-90-59 or 60 reading is 95% of full scale. 

 

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. 

 
Developer Notes: 
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Accident analyses suggest that fuel damage may occur within one hour of uncovery depending  
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG- 
1449 and NUMARC 91-06. 

 

The type and range of RCS level instrumentation may vary during an outage as the plant moves  
through various operating modes and refueling evolutions, particularly for a PWR. As  
appropriate to the plant design, alternate means of determining RCS level are installed to assure  
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 

 

For EAL #1.a – The “site-specific level” should be approximately the top of active fuel. If the 
availability of on-scale level indication is such that this level value can be determined during 
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or 
configuration states during which the level indication is applicable. If the design and operation  
of water level instrumentation is such that this level value cannot be determined at any time 
during Cold Shutdown or Refueling modes, then do not include EAL #1 (classification will be 
accomplished in accordance with EAL #2). 

 

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or  
display range of the installed radiation monitor. In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For  
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

 

  To further promote accurate classification, developers should consider if some 
combination of monitors could be specified in the EAL to build-in an appropriate level of  
corroboration between monitor readings into the classification assessment. 

 

For BWRs that do not have installed radiation monitors capable of indicating core uncovery, 
alternate site-specific level indications of core uncovery should be used if available. 

 

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR 
nuclear instrumentation will operate erratically when the core is uncovered and that this should 
be used as a tool for making such determinations. Because BWR Source Range Monitor (SRM)  
nuclear instrumentation detectors are typically located below core mid-plane, this may not be a 
viable indicator of core uncovery for BWRs. 

 

For EAL #2.b – third bullet - Enter any “site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of inventory of sufficient magnitude to indicate core 
uncovery. Specific level values may be included if desired. 

 

For EAL #2.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique 
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or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

 

For the Containment Challenge Table: 
 

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT  
CLOSURE following a loss of RCS heat removal or inventory control functions. 

 

For “Explosive mixture”, developers may enter the minimum containment atmospheric hydrogen 
concentration necessary to support a hydrogen burn (i.e., the lower deflagration limit). A  
concurrent containment oxygen concentration may be included if the plant has this indication 
available in the Control Room. 

 

For BWRs, the use of secondary containment radiation monitors should provide indication of  
increased release that may be indicative of a challenge to secondary containment. The “site- 
specific value” should be based on the EOP maximum safe values because these values are 
easily recognizable and have a defined basis. 

 

ECL Assignment Attributes: 3.1.4.B 
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ECL: Site Area Emergency 
CS1 

 

Initiating Condition: Loss of reactor vessel/RCS inventory affecting core decay heat removal 
capability. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2 or 3) 

 

 
 

(1) 
 

a. 
AND 

 
CONTAINMENT CLOSURE not established. 

 b. Reactor vessel/RCS level less than 718’(site-specific level). 

(2) a. CONTAINMENT CLOSURE established. 
 AND 

b. 
 
Reactor vessel/RCS level less than 716’ 9.5”(site-specific level). 

(3) a. Reactor vessel/RCS level cannot be monitored for 30 minutes or longer. 
 AND 

b. 
 
Core uncovery is indicated by ANY of the following: 

   1, 2-RM-90-59 or 60(Site-specific radiation monitor) reading greater than 
9500 mR/hr(site-specific value) 

 Erratic source range monitor indication [PWR] 
 UNPLANNED increase rise in the Containment Sump or Containment 

Pit Sump(site-specific sump and/or tank) levels of sufficient 
magnitude to indicate core uncovery 

(Other site-specific indications) 
 

Basis: 
 

This IC addresses a significant and prolonged loss of reactor vessel/RCS inventory control and 
makeup capability leading to IMMINENT fuel damage. The lost inventory may be due to a RCS 
component failure, a loss of configuration control or prolonged boiling of reactor coolant. These 
conditions entail major failures of plant functions needed for protection of the public and thus 
warrant a Site Area Emergency declaration. 

Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that 30 minutes has been exceeded, or will likely be exceeded. 
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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. 718 feet is the centerline of the RCS 
Loops. 716’ 9.5” is the bottom of the RCS Hot leg loop. 

 
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.b and 2.b reflect 
the fact that with CONTAINMENT CLOSURE established, there is a lower probability of a 
fission product release to the environment. 

 
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 reactor vessel/RCS level may be caused by instrumentation and/or 
power failures, or water level dropping below the range of available instrumentation. If water 
level cannot be monitored, operators may determine that an inventory loss is occurring by 
observing changes in sump and/or tank levels. Sump and/or tank level changes must be 
evaluated against other potential sources of water flow to ensure they are indicative of leakage 
from the reactor vessel/RCS. 1,2-RM-90-59 or 60 reading is 95% of full scale. 

 

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 CG1 or RG1. 

 
Developer Notes: 

 

  Accident analyses suggest that fuel damage may occur within one hour of uncovery 
depending upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91- 
283, NUREG-1449 and NUMARC 91-06. 

 

  The type and range of RCS level instrumentation may vary during an outage as the plant 
moves through various operating modes and refueling evolutions, particularly for a PWR. As  
appropriate to the plant design, alternate means of determining RCS level are installed to assure  
that the ability to monitor level within the range required by operating procedures will not be 
interrupted. The instrumentation range necessary to support implementation of operating 
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than 
that required during modes higher than Cold Shutdown. 

 

  For EAL #1.b – the “site-specific level” is 6" below the bottom ID of the RCS loop.   
This is the level at 6” below the bottom ID of the reactor vessel penetration and not the low point  
of the loop. If the availability of on-scale level indication is such that this level value can be 
determined during some shutdown modes or conditions, but not others, then specify the mode- 
dependent and/or configuration states during which the level indication is applicable. If the 
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design and operation of water level instrumentation is such that this level value cannot be 
determined at any time during Cold Shutdown or Refueling modes, then do not include EAL #1  
(classification will be accomplished in accordance with EAL #3). 

 

For EAL #2.b – The “site-specific level” should be approximately the top of active fuel. If the 
availability of on-scale level indication is such that this level value can be determined during 
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or 
configuration states during which the level indication is applicable. If the design and operation  
of water level instrumentation is such that this level value cannot be determined at any time 
during Cold Shutdown or Refueling modes, then do not include EAL #2 (classification will be 
accomplished in accordance with EAL #3). 

 

For EAL #3.b – first bullet - As water level in the reactor vessel lowers, the dose rate above the 
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core 
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized 
that the condition described by this IC may result in a radiation value beyond the operating or  
display range of the installed radiation monitor. In those cases, EAL values should be 
determined with a margin sufficient to ensure that an accurate monitor reading is available. For  
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor 
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater 
than approximately 110% of the highest accurate monitor reading, then developers may choose 
not to include the monitor as an indication and identify an alternate EAL threshold. 

 

To further promote accurate classification, developers should consider if some combination of  
monitors could be specified in the EAL to build-in an appropriate level of corroboration between 
monitor readings into the classification assessment. 

 

For EAL #3.b – second bullet - Post-TMI accident studies indicated that the installed PWR 
nuclear instrumentation will operate erratically when the core is uncovered and that this should 
be used as a tool for making such determinations. 

 

For EAL #3.b – third bullet – Enter any ‘site-specific sump and/or tank” levels that could be 
expected to change if there were a loss of RCS/reactor vessel inventory of sufficient magnitude 
to indicate core uncovery. Specific level values may be included if desired. 

 

For EAL #3.b – fourth bullet - Developers should determine if other reliable indicators exist to 
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique  
or site-specific indications, not already used elsewhere, that will promote timely and accurate 
emergency classification. 

 

ECL Assignment Attributes:  3.1.3.B 
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ECL: Alert 
 

Initiating Condition: Loss of reactor vessel/RCS inventory. 

CA1 

 

Operating Mode Applicability: Cold Shutdown, Refueling 
 

Emergency Action Levels: (1 or 2) 
 

 
 

(1) Loss of reactor vessel/RCS inventory as indicated by level less than 722’(site-specific 
level). 

 

(2) a. Reactor vessel/RCS level cannot be monitored for 15 minutes or longer 
AND 

b. UNPLANNED increase rise in the Containment Sump or Containment Pit 
Sump(site-  specific sump and/or tank) levels due to a loss of reactor vessel/RCS 
inventory. 

 

Basis: 
 

This IC addresses conditions that are precursors to a loss of the ability to adequately cool 
irradiated fuel (i.e., a precursor to a challenge to the fuel clad barrier). This condition represents 
a potential substantial reduction in the level of plant safety. 

 
For EAL #1, a lowering of water level below 722’(site-specific level) indicates that operator 
actions have not been successful in restoring and maintaining reactor vessel//RCS water level. 
The heat-up rate of the coolant will increase as the available water inventory is reduced. A 
continuing decrease in water level will lead to core uncovery. 

 
Although related, 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). An increase in RCS temperature caused by a loss of decay heat removal 
capability is evaluated under IC CA3. 

 
For EAL #2, the inability to monitor reactor vessel//RCS level may be caused by instrumentation 
and/or power failures, or water level dropping below the range of available instrumentation. If 
water level cannot be monitored, operators may determine that an inventory loss is occurring by 
observing changes in sump and/or tank levels. Sump and/or tank level changes must be evaluated 
against other potential sources of water flow to ensure they are indicative of leakage               
from the reactor vessel//RCS. 

 

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 

Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 
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If the reactor vessel/RCS inventory level continues to lower, then escalation to Site Area 
Emergency would be via IC CS1. 

 
  Developer Notes: 

 

  For EAL #1 – the “site-specific level” should be based on the minimum allowable level 
that supports operation of normally used decay heat removal systems (e.g., Residual Heat 
Removal or Shutdown Cooling). If multiple levels exist, specify each along with the appropriate 
mode or configuration dependency criteria. 

 
 

  For EAL #2 - The type and range of RCS level instrumentation may vary during an 
outage as the plant moves through various operating modes and refueling evolutions, particularly  
for a PWR. As appropriate to the plant design, alternate means of determining RCS level are 
installed to assure that the ability to monitor level within the range required by operating 
procedures will not be interrupted. The instrumentation range necessary to support  
implementation of operating procedures in the Cold Shutdown and Refueling modes may be 
different (e.g., narrower) than that required during modes higher than Cold Shutdown. 

 

Enter any “site-specific sump and/or tank” levels that could be expected to increase if there were 
a loss of inventory (i.e., the lost inventory would enter the listed sump or tank). 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
CA2 

 

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses 6.9KV 
Shutdown Boards for 15 minutes or longer. 

 
Operating Mode Applicability: Cold Shutdown, Refueling, Defueled 

 
Emergency Action Levels: 

 

 
 

(1) Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 6.9KV Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards (site-specific emergency buses) 
for 15 minutes or longer. 

 

Basis: 
 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink. 

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site 
Area Emergency because of the increased time available to restore an emergency bus to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide adequate power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis  
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided  
that operation of this source is controlled in accordance with abnormal or emergency operating 
procedures, or beyond design basis accident response guidelines (e.g., FLEX support guidelines).  
Such power sources should generally meet the “Alternate ac source” definition provided in 10 
CFR 50.2. 

Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 
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  At multi-unit stations, the EALs may credit compensatory measures that are 
proceduralized and can be implemented within 15 minutes. Consider capabilities such as power  
source cross-ties, “swing” generators, other power sources described in abnormal or emergency 
operating procedures, etc. Plants that have a proceduralized capability to supply offsite AC 
power to an affected unit via a cross-tie to a companion unit may credit this power source in the 
EAL provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
 

Initiating Condition: Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability: Cold Shutdown, Refueling 

Emergency Action Levels: (1 or 2) 

CA3 

 

 
 

(1) UNPLANNED increase rise in RCS temperature to greater than 200 °F(site-specific 
Technical Specification cold shutdown temperature limit) for greater than the duration 
specified in Table C2the following table. 

 

Table C2-RCS Reheat Duration Thresholds 
RCS Containment Closure Duration 

Not intact or in RCS 
Reduced Inventory (PWR) 

Not Established 0 minutes* 

Established 20 minutes* 
Intact (capable of being 
pressurized but not RCS  

Reduced Inventory [PWR]) 

 
N/A 

 
60 minutes* 

* If an RCS heat removal systemRHR is in operation within this time frame 
and RCS temperature is being reduced, the EAL is not applicable. 

 

(2) UNPLANNED RCS pressure increase greater than 10 psig(site-specific pressure 
reading). (This EAL Threshold does not apply during water-solid plant conditions.) 

 

Basis: 
 

This IC addresses conditions involving a loss of decay heat removal capability or an addition of 
heat to the RCS in excess of that which can currently be removed. Either condition represents an 
actual or potential substantial degradation of the level of safety of the plant. 

 
A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a classification. 

 
The RCS Heat-up Duration Thresholds table addresses an increase in RCS temperature when 
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is 
reduced (e.g., mid-loop operation in PWRs). The 20-minute criterion was included to allow time 
for operator action to address the temperature increase. 

 
The RCS Heat-up Duration Thresholds table also addresses an increase in RCS temperature with 
the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition since 
the intact RCS is providing a high pressure barrier to a fission product release. The 60-minute 

Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 
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time frame should allow sufficient time to address the temperature increase without a substantial 
degradation in plant safety. 

 
Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at 
reduced inventory [PWR], and CONTAINMENT CLOSURE is not established, no heat-up 
duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be 
released directly into the Containment atmosphere and subsequently to the environment, and 2) 
there is reduced reactor coolant inventory above the top of irradiated fuel. 

 
EAL #2 provides a pressure-based indication of RCS heat-up. 

 
Escalation of the emergency classification level would be via IC CS1 or RS1. 

 
Developer Notes: 

 

For EAL #1 – Enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated. The RCS should be considered intact or not intact in accordance with site- 
specific criteria. 

 

For EAL #2 - The “site-specific pressure reading” should be the lowest change in pressure that 
can be accurately determined using installed instrumentation, but not less than 10 psig. 

 

For PWRs, this IC and its associated EALs address the concerns raised by Generic Letter 88-17,  
Loss of Decay Heat Removal. A number of phenomena such as pressurization, vortexing, steam 
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay 
heat removal system design, and level instrumentation problems can lead to conditions where 
decay heat removal is lost and core uncovery can occur. NRC analyses show that there are 
sequences that can cause core uncovery in 15 to 20 minutes, and severe core damage within an  
hour after decay heat removal is lost. The allowed time frames are consistent with the guidance 
provided by Generic Letter 88-17 and believed to be conservative given that a low pressure  
Containment barrier to fission product release is established. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
CA6 

 

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: 

 
(1) a. The occurrence of ANY of the following hazardous events: 

 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
   River reservoir level less than 666 feet as reported by River Operations 
 River reservoir level at Stage II flood warning as reported by River Operations 
 (site-specific hazards) 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 
 
 
 
 
 
 
Basis: 

AND 
b. EITHER of the following: 

 Event damage has caused indications of degraded performance in at least one 
train of a SAFETY SYSTEM needed for the current operating mode. 

 The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 
component or structure needed for the current operating mode. 

 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode. This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available. The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 

 
EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components. Operators will make this determination based on the totality of available event and 
damage report information. This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
 
No emergency classification is required in response to a FIRE or EXPLOSION resulting from 
an equipment failure if the only safety system equipment affected by the event is that upon 
which the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION 
caused by an equipment failure damages other safety system equipment (that is, equipment that 
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was not the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting 
from the failure of a piece of safety system equipment causes damage to the other train of the 
affected safety system or another safety system, then an emergency declaration is required in 
accordance with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that 
causes damage to multiple individual components and subcomponents, all associated with one 
safety system train.  For example, consider an electrical breaker failure that leads to a FIRE in 
both the breaker and an associated pump motor.  This failure caused damage to components 
(that is, the breaker and the pump) as well as subcomponents (for example, the pump motor 
stator, windings, flywheel, bearings and electrical connections).  The damage to individual 
components and sub-components on the affected safety system should therefore be assessed 
collectively at the system train-level, that is, regardless of their number or location, if all the 
damaged components are on one safety system train, and no other safety system or system train 
has been affected, then no emergency declaration is required. 

 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent. 
 
Escalation of the emergency classification level would be via IC CS1 or RS1. 
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Developer Notes: 
 

For (site-specific hazards), developers should consider including other significant, site-specific 
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and redundant 
trains of equipment in accordance with site-specific design criteria. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Notification of Unusual Event 
CU1 

 

Initiating Condition: UNPLANNED loss of reactor vessel/RCS inventory for 15 minutes or 
longer. 

 
Operating Mode Applicability: Cold Shutdown, Refueling 

 
Emergency Action Levels: (1 or 2) 

 

 
 

(1) UNPLANNED loss of reactor coolant results in reactor vessel/RCS level less than a 
required lower control limit for 15 minutes or longer. 

 

(2) a. Reactor vessel/RCS level cannot be monitored. 
AND 

b. UNPLANNED increase rise in the Containment Sump or Containment Pit 
Sump(site-  specific sump and/or tank) levels. 

 

Basis: 
 

This IC addresses the inability to restore and maintain water level to a required minimum level 
(or the lower limit of a level band), or a loss of the ability to monitor reactor vessel/RCS level 
concurrent with indications of coolant leakage. Either of these conditions is considered to be a 
potential degradation of the level of safety of the plant. 

 
Refueling evolutions that decrease RCS water inventory are carefully planned and controlled. An 
UNPLANNED event that results in water level decreasing below a procedurally required limit 
warrants the declaration of an Unusual Event due to the reduced water inventory that is available 
to keep the core covered. 

 
EAL #1 recognizes that the minimum required reactor vessel/RCS level can change several times 
during the course of a refueling outage as different plant configurations and system lineups are 
implemented. This EAL is met if the minimum level, specified for the current plant conditions, 
cannot be maintained for 15 minutes or longer. The minimum level is typically specified in the 
applicable operating procedure but may be specified in another controlling document. 

 
The 15-minute threshold duration allows sufficient time for prompt operator actions to restore 
and maintain the expected water level. This criterion excludes transient conditions causing a 
brief lowering of water level. 

 
EAL #2 addresses a condition where all means to determine reactor vessel/RCS 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 

Note: The Emergency DirectorSED should declare the Alert promptly upon determining that 
15 minutes has been exceeded, or will likely be exceeded. 
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other potential sources of water flow to ensure they are indicative of leakage from the reactor 
vessel/RCS. 

 

Continued loss of RCS inventory may result in escalation to the Alert emergency classification 
level via either IC CA1 or CA3. 

 
Developer Notes: 

 

EAL #1 – It is recognized that the minimum allowable reactor vessel/RCS/RPV level may have 
many values over the course of a refueling outage. Developers should solicit input from licensed 
operators concerning the optimum wording for this EAL statement. In particular, determine if  
the generic wording is adequate to ensure accurate and timely classification, or if specific 
setpoints can be included without making the EAL statement unwieldy or potentially inconsistent 
with actions that may be taken during an outage. If specific setpoints are included, these should 
be drawn from applicable operating procedures or other controlling documents. 

 

EAL #2.b – Enter any “site-specific sump and/or tank” levels that could be expected to increase 
if there were a loss of inventory (i.e., the lost inventory would enter the listed sump or tank). 

 

ECL Assignment Attributes:  3.1.1.A 



68  

 

ECL: Notification of Unusual Event 
 

Initiating Condition: Loss of all but one AC power source to emergency buses 6.9KV 
Shutdown Boards for 15 minutes or longer. 

 
Operating Mode Applicability: Cold Shutdown, Refueling, Defueled 

 
Emergency Action Levels: 

CU2 

 

 
 

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 
6.9KV Shutdown Boards(site-specific emergency buses) is reduced to a single 
power source for 15 minutes or longer. 
AND 

b. Any additional single power source failure will result in loss of all AC power to 
SAFETY SYSTEMS. 

 
Basis: 

 
This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In this 
condition, the sole AC power source may be powering one, or more than one, train of safety- 
related equipment. 

 
When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service. 
Additional time is available due to the reduced core decay heat load, and the lower temperatures 
and pressures in various plant systems. Thus, when in these modes, this condition is considered 
to be a potential degradation of the level of safety of the plant. 

 
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 6.9KV Shutdown Boardsbeing 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 6.9KV Shutdown Boards being back-fed from an offsite power source. 

 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 
 

The subsequent loss of the remaining single power source would escalate the event to an Alert in 
accordance with IC CA2. 

Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 
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Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 
an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a  
single power source. For example, three independent 345KV offsite power circuits (i.e.,  
incoming power lines) comprise three separate power sources. Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power  
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOPs and EOPS, or beyond design basis accident  
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.1.A 



70  

 

ECL: Notification of Unusual Event 
 

Initiating Condition: UNPLANNED increase in RCS temperature. 

Operating Mode Applicability: Cold Shutdown, Refueling 

Emergency Action Levels: (1 or 2) 

CU3 

 

 
 

(1) UNPLANNED increase rise in RCS temperature to greater than 200 °F(site-
specific Technical Specification cold shutdown temperature limit). 

 

(2) Loss of ALL RCS temperature and reactor vessel/ RCS level indication for 15 minutes or 
longer. 

 
Basis: 

 
This IC addresses an UNPLANNED increase in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS temperature 
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 
DirectorSED should also refer to IC CA3. 

 

A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a classification. 

 
EAL #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 increase 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. 

Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 
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Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

 
Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 

 
Developer Notes: 

 

For EAL #1, enter the “site-specific Technical Specification cold shutdown temperature limit” 
where indicated. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 

Initiating Condition: Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability: Cold Shutdown, Refueling 

Emergency Action Levels: 

CU4 

 
 

(1) Indicated voltage is less than 105VDC on Technical Specification required 125VDC 
Vital Battery Buses: 
• I and III for 15 minutes or longer 

OR 
• II and IV for 15 minutes or longer. site-specific bus voltage value) on required Vital  

DC buses for 15 minutes or longer. 
Basis: 

 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode. 
In these modes, the core decay heat load has been significantly reduced, and coolant system 
temperatures and pressures are lower; these conditions increase the time available to restore a 
vital DC bus to service. Thus, this condition is considered to be a potential degradation of the 
level of safety of the plant. 

 
As used in this EAL, “required” means the Vital DC buses necessary to support operation of the 
in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if Train A 
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service 
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an 
Unusual Event. A loss of Vital DC power to Train A would not warrant an emergency 
classification. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

 
Depending upon the event, escalation of the emergency classification level would be via IC CA1 
or CA3, or an IC in Recognition Category R. 

 
Developer Notes: 

 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 
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  ECL Assignment Attributes:  3.1.1.A 
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CU5 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all onsite or offsite communications capabilities.  
 
Operating Mode Applicability: Cold Shutdown, Refueling, Defueled  
 
Emergency Action Levels: (1 or 2 or 3) 
 

1. Loss of ALL of the following Table C3 Onsite communications methods capability 
affecting the ability to perform routine operations. 

 
2. Loss of ALL of the following Table C3 OffsiteORO communications methods capability 

affecting the ability to perform offsite notifications. 
 
3. Loss of ALL of the following Table C3 NRC communications methods capability 

affecting the ability to perform NRC notifications. 
  (site-specific list of communications methods) 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 
 
This IC addresses a significant loss of on-site or offsite communications capabilities. While 
not a direct challenge to plant or personnel safety, this event warrants prompt notifications to 
OROs and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to 
offsite locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

 
EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are (see Developer Notes).Tennessee EMA, 
Rhea County, Meigs County and McMinn County. 
EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 
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Developer Notes: 

 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

EAL #2 - The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to OROs as described  
in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals. Example methods are ring- 
down/dedicated telephone lines, commercial telephone lines, radios, satellite telephones and 
internet-based communications technology. 

 

In the Basis section, insert the site-specific listing of the OROs requiring notification of an 
emergency declaration from the Control Room in accordance with the site Emergency Plan, and 
typically within 15 minutes. 

 

EAL #3 – The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to the NRC as  
described in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals. These methods are typically 
the dedicated Emergency Notification System (ENS) telephone line and commercial telephone 
lines. 

 

  ECL Assignment Attributes: 3.1.1.C 
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8 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICS/EALS 

Table E-1: Recognition Category “E” Initiating Condition Matrix 
 

UNUSUAL EVENT 
E-HU1 Damage to a loaded canistercask 
CONFINEMENT BOUNDARY. 
Op. Modes: All 
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ISFSI MALFUNCTION  
E-HU1 

 

ECL: Notification of Unusual Event 
 
Initiating Condition: Damage to a loaded canistercask CONFINEMENT BOUNDARY. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) Damage to a loaded cask canister CONFINEMENT BOUNDARY as indicated by an 

on-contact radiation reading greater than (2 times the site-specific cask specific 
technical specification allowable radiation level) on the surface of the spent fuel cask. 
Table I1-ISFSI Dose Limits at the location specified. 

 
Table I1-ISFSI Dose Limits 

  Hi Storm FW 

Location 
COC 1032 

Amendment 0 
Top of the OVERPACK 60 mrem/hr (γ + 0n1) 
Side of the OVERPACK 600 mrem/hr (γ + 0n1) 

 
Basis: 

 
This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage cask is sealed. The issues of concern are the 
creation of a potential or actual release path to the environment, degradation of one or more fuel 
assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from storage. 

 
The existence of “damage” is determined by radiological survey. The technical specification 
multiple of “2 times”, which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the magnitude 
of the associated dose or dose rate. It is recognized that in the case of extreme damage to a 
loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be determined based  
on measurement of a dose rate at some distance from the cask. 

 
Security-related events for ISFSIs are covered under ICs HU1 and HA1. 
 
The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC 
VW), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment are 
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made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister shell, 
baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement 
boundary components. All confinement boundary components are made entirely of stainless steel. 
 

 
Developer Notes: 

 
The results of the ISFSI Safety Analysis Report (SAR) [per NUREG 1536], or a SAR referenced 
in the cask Certificate of Compliance and the related NRC Safety Evaluation Report, identify the 
natural phenomena events and accident conditions that could potentially affect the 
CONFINEMENT BOUNDARY. This EAL addresses damage that could result from the range of 
identified natural or man-made events (e.g., a dropped or tipped over cask, EXPLOSION, FIRE, 
EARTHQUKE, etc.). 

 
The allowable radiation level for a spent fuel cask can be found in the cask’s technical 
specification located in the Certificate of Compliance. 

 
ECL Assignment Attributes:  3.1.1.B 
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Developer Notes 
 

1. The logic used for these initiating conditions reflects the following considerations: 
 

• The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier. 
 

• Unusual Event ICs associated with fission product barriers are addressed in Recognition Category S. 
 

2. For accident conditions involving a radiological release, evaluation of the fission product barrier thresholds will need to be performed in 
conjunction with dose assessments to ensure correct and timely escalation of the emergency classification. For example, an evaluation of the 
fission product barrier thresholds may result in a Site Area Emergency classification while a dose assessment may indicate that an EAL for  
General Emergency IC RG1 has been exceeded. 

 

3. The fission product barrier thresholds specified within a scheme are expected to reflect plant-specific design and operating characteristics. 
This may require that developers create different thresholds than those provided in the generic guidance. 

 

4. Alternative presentation methods for the Recognition Category F ICs and fission product barrier thresholds are acceptable and include flow  
charts, block diagrams, and checklist-type tables. Developers must ensure that the site-specific method addresses all possible threshold 
combinations and classification outcomes shown in the BWR or PWR EAL fission product barrier tables. The NRC staff considers the 
presentation method of the Recognition Category F information to be an important user aid and may request a change to a particular proposed  
method if, among other reasons, the change is necessary to promote consistency across the industry. 

 

5. As used in this Recognition Category, the term RCS leakage encompasses not just those types defined in Technical Specifications but also 
includes the loss of RCS mass to any location– inside containment, a secondary-side system (i.e., PWR steam generator tube leakage), an 
interfacing system, or outside of containment. The release of liquid or steam mass from the RCS due to the as-designed/expected operation of  
a relief valve is not considered to be RCS leakage. 

 

6. At the Site Area Emergency level, classification decision-makers should maintain cognizance of how far present conditions are from meeting  
a threshold that would require a General Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers were both 
lost, then there should be frequent assessments of containment radioactive inventory and integrity. Alternatively, if both the Fuel Clad and  
RCS fission product barriers were potentially lost, the Emergency DirectorSED would have more assurance that there was no immediate need 
to escalate to a General Emergency. 

 

7. The ability to escalate to a higher emergency classification level in response to degrading conditions should be maintained. For example, a 
steady increase in RCS leakage would represent an increasing risk to public health and safety. 



79  

Fission Product Barrier Table     
Thresholds for LOSS or POTENTIAL LOSS of Barriers 

 
 
 
 
 

Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

1.  RCS or SG Tube Leakage 1.  RCS or SG Tube Leakage 1.  RCS or SG Tube Leakage 
Not Applicable A. Core Cooling CSF 

- ORANGE entry 
conditions met. 
RCS/reactor 
vessel level less 
than (site-specific 
level). 

A. An automatic or 
manual ECCS (SI) 
actuation is 
required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
OR 

2. SG tube 
RUPTURE. 

A. Operation of a 
standby charging  
(makeup) pump is 
required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
OR 

2.   SG tube 
leakage. 

OR 
B.  PTS CSF 

- RED entry 
conditions 
metRCS  
cooldown rate 
greater than (site- 
specific 
pressurized 
thermal shock  
criteria/limits 
defined by site- 
specific 
indications). 

A.  A leaking or 
RUPTURED SG 
is FAULTED 
outside of 
containment. 

Not Applicable 

FG1 GENERAL EMERGENCY 
Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either 
the Fuel Clad or RCS barrier. 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

2.  Inadequate Heat Removal 2.  Inadequate Heat Removal 2.  Inadequate Heat Removal 
A. Core Cooling CSF 

- RED entry 
conditions 
metCore exit 
thermocouple 
readings greater 
than (site-  
specific 
temperature 
value). 

A. Core Cooling CSF 
- ORANGE entry 
conditions 
metCore exit 
thermocouple 
readings greater 
than (site-specific 
temperature 
value). 
OR 

B. Heat Sink CSF - 
RED entry 
conditions 
metInadequate  
RCS heat 
removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

Not Applicable A.  Heat Sink CSF - 
RED entry 
conditions 
metInadequate  
RCS heat removal 
capability via 
steam generators 
as indicated by 
(site-specific 
indications). 

Not Applicable A.  1.Core Cooling CSF 
- RED entry 
conditions met for 15 
minutes or 
longer(Site-specific 
criteria for entry 
into core cooling 
restoration 
procedure) 

  AND 
    2.  Restoration 

procedure not 
effective within  
15 minutes. 

3.  RCS Activity / Containment Radiation 3.  RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 
A. Containment radiation monitor 

reading greater than : 
332 R/hr on  
1-RM-90-271 or 272 

 OR 
 265 R/hr on 1-RM-90-273 or 

274 
OR 
379 R/Hr on 2-RM-90-271 
or 272 

 OR 
252 R/hr on 2-RM-90-273 or 
274(site-specific value). 

Not Applicable A.    Containment radiation 
monitor reading greater than 

 98 R/hr on  
1-RM-90-271 or 272 

 OR 
 62 R/hr on 1-RM-90-273 or 

274 
 OR 
 119 R/hr on 2-RM-90-271 

or 272 
 OR 
 64 R/hr on 2-RM-90-273 or 

274A. 
    

  
   

  

Not Applicable Not Applicable A. Containment radiation monitor 
reading greater than: 
5600 R/hr on 1-RM-90-271 or 

272 
 OR 
 4470 R/hr on 1-RM-90-273 

or 274 
OR 
7160 R/hr on 2-RM-90-271 
or 272 
OR 

 4750 R/hr on 2-RM-90-
273 or 274(Site-specific 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

OR 
B.  Coolant activity 

greater than 300 
µCi/gm dose 
equivalent Iodine - 
131.(Site-specific 
indications that 
reactor coolant 
activity is greater  
than 300 µCi/gm  
dose equivalent I- 
131). 

   Note: Containment High Range 
Radiation Monitors (HRRMs) are 
temperature sensitive and can be 
affected by both temperature 
induced currents and insulation 
resistance temperature effects.  
Following the initial increase in 
containment temperature the 
HRRM monitors can give erratic 
indication for up to 1 minute. 
Steady state temperature effects 
on cable insulation resistance for 
the HRRM signal cable is 
dependent on containment 
temperature and could result in a 
shift in monitor output indication. 
(Caution: Should the 
containment air return fans not 
start, containment temperatures 
could remain elevated resulting 
in potential false HRRM 
indicated readings) 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

4.  Containment Integrity or Bypass 4.  Containment Integrity or Bypass 4. Containment Integrity or Bypass 
Not Applicable Not Applicable Not Applicable Not Applicable A. Containment 

isolation is 
required 
AND 
EITHER of the 
following: 
1. Containment 

integrity has 
been lost based 
on Emergency 
DirectorSED 
judgment. 
OR 

2.   UNISOLABLE 
pathway from 
the containment 
to the 
environment 
exists. 

OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry conditions 
metContainment  
pressure greater 
than (site-specific 
value) 
OR 

B. Containment H2 

greater than 4% by 
volume.Explosive 
mixture exists 
inside containment 
OR 

C. 1.  Containment 
pressure greater 
than 2.8 PSIG 
(Phase B)(site- 
specific  
pressure 
setpoint) 
AND 

2.  Less than one 
full train of 
Containment 
Spray(site- 
specific system  
or equipment) 
is operating per 
design for 15 
minutes or 
longer. 



83  

 

Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

5.  Other Indications 5.  Other Indications 5. Other Indications 
Not ApplicableA. 
   (site-specific  
as applicable) 

Not ApplicableA. 
   (site-specific  
as applicable) 

Not ApplicableA. 
   (site-specific  
as applicable) 

Not ApplicableA. 
   (site-specific  
as applicable) 

Not ApplicableA. 
   (site-specific  
as applicable) 

Not ApplicableA. 
   (site-specific as  
applicable) 

6.  Emergency DirectorSED Judgment 6.  Emergency DirectorSED Judgment 6. Emergency DirectorSED Judgment 
A.  ANY condition 

in the opinion of 
the Emergency 
DirectorSED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Loss of 
the RCS Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates 
Potential Loss of 
the RCS Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Loss of 
the Containment 
Barrier. 

A.  ANY condition in 
the opinion of the 
Emergency 
DirectorSED that 
indicates Potential 
Loss of the 
Containment 
Barrier. 
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Basis Information For 
PWR EAL Fission Product Barrier Table 9-F-3 

 

Developer Notes: 
 

Threshold Parameters and Values 
 

Each PWR owner’s group has developed a methodology for guiding the development and 
implementation of EOPs (i.e., assessing plant parameters, and determining and prioritizing 
operator actions). Many of the thresholds contained in the PWR EAL Fission Product Barrier 
Table reflect conditions that are specifically addressed in EOPs (e.g., a loss of heat removal 
capability by the steam generators). When developing a site-specific threshold, developers 
should use the parameters and values specified within their EOPs that align with the condition 
described by the generic threshold and basis, and related developer notes. This approach will 
ensure consistency between the site-specific EOPs and emergency classification scheme, and 
thus facilitate more timely and accurate classification assessments. 

 

In support of EOP development and implementation, the Westinghouse Owners Group (WOG)  
developed a defined set of Critical Safety Functions as part of their Emergency Response  
Guidelines. The WOG approach structures EOPs to maintain and/or restore these Critical Safety 
Functions, and to do so in a prioritized and systematic manner. The WOG Critical Safety 
Functions are presented below. 

 

 Subcriticality 
 Core Cooling 
 Heat Sink 
 RCS Integrity 
 Containment 
 RCS Inventory 

 

The WOG ERGs provide a methodology for monitoring the status of the Critical Safety 
Functions and classifying the significance of a challenge to a function; this methodology is 
referred to as the Critical Safety Function Status Trees (CSFSTs). For plants that have 
implemented the WOG ERGs, the guidance in NEI 99-01 allows for use of certain CSFST 
assessment results as EALs and fission product barrier loss/potential loss thresholds. In this 
manner, an emergency classification assessment may flow directly from a CSFST assessment. 

 

It is important to understand that the CSFSTs are evaluated using plant parameters, and that they 
are simply a vendor-specific method for collectively evaluating a set of parameters for purposes 
of driving emergency operating procedure usage. For the emergency conditions of interest, the 
generic thresholds within the PWR EAL Fission Product Barrier Table specify the plant 
parameters that define a potential loss or loss of a fission product barrier; however, as described 
in the associated Developer Notes, a CSFST terminus may be used as well. For this reason, 
inclusion of the CSFST-related thresholds would be redundant to the parameter-based thresholds  
for plants that employ the WOG ERGs. 

 

Sites that employ the WOG ERGs may, at their discretion, include the CSFST-based loss and 
potential loss thresholds as described in the Developer Notes. Developers at these sites should 
consult with their classification decision-makers to determine if inclusion would assist with  
timely and accurate emergency classification. This decision should consider the effects of any 
site-specific changes to the generic WOG CSFST evaluation logic and setpoints, as well as those 
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arising from user rules applicable to emergency operating procedures (e.g., exceptions to 
procedure entry or transition due to specific accident conditions or loss of a support system). 

 

The CSFST thresholds may be addressed in one of 3 ways: 
 

1) Not incorporated; thresholds will use parameters and values as discussed in the Developer  
Notes. 

 

2) Incorporated along with parameter and value thresholds (e.g., a fuel clad loss would have 2  
thresholds such as “CETs > 1200oF” and “Core Cooling Red entry conditions met”. 

 

3)Used in lieu of parameters and values for all thresholds. 
 

With one exception, if a decision is made to include the CSFST-based thresholds, then all such  
allowed thresholds must be used in the table (e.g., it is not permissible to use only the C Orange 
terminus as a potential loss of the fuel clad barrier threshold and disregard all other CSFST-  
based thresholds). The one exception is the RCS Integrity (P) CSFST. Because of the 
complexity of the P Red decision-point that relies on an assessment a pressure-temperature 
curve, a P Red condition may be used as an RCS potential loss threshold without the need to 
incorporate the other CSFST-based thresholds. 

 
 

PWR FUEL CLAD BARRIER THRESHOLDS: 
 

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets. 
 
1. RCS or SG Tube Leakage 

 
There is no Loss threshold associated with RCS or SG Tube Leakage. 

Potential Loss 1.A 

This reading indicates a reduction in reactor vessel water level sufficient to allow the 
onset of heat-induced cladding damage. 

 
Developer Notes: 

 

Potential Loss 1.A 
 

Enter the site-specific reactor vessel water level value(s) used by EOPs to identify a 
degraded core cooling condition (e.g., requires prompt restoration action). The reactor 
vessel level that corresponds to approximately the top of active fuel may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the reactor vessel level(s) used for the Core Cooling Orange Path 
(including dependencies upon the status of RCPs, if applicable). 

 

Westinghouse ERG Plants 
 

Developers should consider including a threshold the same as, or similar to, “Core 
Cooling Orange entry conditions met” in accordance with the guidance at the front of this 
section. 
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2. Inadequate Heat Removal 
 

Loss 2.A 
 

This reading indicates temperatures within the core are sufficient to cause significant 
superheating of reactor coolant. 

 
Potential Loss 2.A 

 

This reading indicates temperatures within the core are sufficient to allow the onset of 
heat-induced cladding damage. 

 
Potential Loss 2.B 

 

This condition indicates an extreme challenge to the ability to remove RCS heat using the 
steam generators (i.e., loss of an effective secondary-side heat sink). This condition 
represents a potential loss of the Fuel Clad Barrier. In accordance with EOPs, there may 
be unusual accident conditions during which operators intentionally reduce the heat 
removal capability of the steam generators; during these conditions, classification using 
threshold is not warranted. 

 
PWR FUEL CLAD BARRIER THRESHOLDS: 

 

Meeting this threshold results in a Site Area Emergency because this threshold is 
identical to RCS Barrier Potential Loss threshold 2.A; both will be met. This condition 
warrants a Site Area Emergency declaration because inadequate RCS heat removal may 
result in fuel heat-up sufficient to damage the cladding and increase RCS pressure to the 
point where mass will be lost from the system. 

 
Developer Notes: 

 

Some site-specific EOPs and/or EOP user guidelines may establish decision-making 
criteria concerning the number or other attributes of thermocouple readings necessary to 
drive actions (e.g., 5 CETs reading greater than 1,200oF is required before transitioning to 
an inadequate core cooling procedure). To maintain consistency with EOPs, these 
decision-making criteria may be used in the core exit thermocouple reading thresholds. 

 

Loss 2.A 
 

Enter a site-specific temperature value that corresponds to significant in-core 
superheating of reactor coolant. 1,200oF may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the Core Cooling Red Path. 

 

Potential Loss 2.A 
 

Enter a site-specific temperature value that corresponds to core conditions at the onset of  
heat-induced cladding damage (e.g., the temperature allowing for the formation of  
superheated steam assuming that the RCS is intact). 700oF may also be used. 
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For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the Core Cooling Orange Path. 

 

Potential Loss 2.B 
 

Enter the site-specific parameters and values that define an extreme challenge to the 
ability to remove heat from the RCS via the steam generators. These will typically be 
parameters and values that would require operators to take prompt action to address this 
condition. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the Heat Sink Red Path. 

 

Westinghouse ERG Plants 
 

As a loss indication, developers should consider including a threshold the same as, or  
similar to, “Core Cooling Red entry conditions met” in accordance with the guidance at 
the front of this section. 

 
 
 

PWR FUEL CLAD BARRIER THRESHOLDS: 
 

As a potential loss indication, developers should consider including a threshold the same  
as, or similar to, “Core Cooling Orange entry conditions met” in accordance with the 
guidance at the front of this section. 

 

As a potential loss indication, developers should consider including a threshold the same  
as, or similar to, “Heat Sink Red entry conditions met” in accordance with the guidance 
at the front of this section. 

 

3. RCS Activity / Containment Radiation 
 

Loss 3.A 
 

The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the containment, assuming that reactor coolant activity equals 
300µCi/gm dose equivalent I-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 Loss threshold 3.A 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. 

 
Loss 3.B 

 

This threshold indicates that RCS radioactivity concentration is greater than 300 µCi/gm 
dose equivalent I-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 
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clad damage. Since this condition indicates that a significant amount of fuel clad damage 
has occurred, it represents a loss of the Fuel Clad Barrier. 

 
There is no Potential Loss threshold associated with RCS Activity / Containment 
Radiation. 

 
Developer Notes: 

 

Loss 3.A 
 

The reading should be determined assuming the instantaneous release and dispersal of the 
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration 
equal to 300 µCi/gm dose equivalent I-131, into the containment atmosphere. 

 

PWR FUEL CLAD BARRIER THRESHOLDS: 
 

Loss 3.B 
 

Threshold values should be determined assuming RCS radioactivity concentration equals 
300 µCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., µCi/cc). 

 

Depending upon site-specific capabilities, this threshold may have a sample analysis 
component and/or a radiation monitor reading component. 

 

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample 
analysis component, “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.” 

 

4. Containment Integrity or Bypass 
 

Not Applicable (included for numbering consistency) 
 
5. Other Indications 

 
Not Applicable (included for numbering consistency) Loss and/or Potential Loss 5.A 

 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the Fuel Clad barrier based on plant-specific design   
characteristics not considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 
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Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Fuel Clad Barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Fuel Clad Barrier is potentially lost. The  
Emergency DirectorSED should also consider whether or not to declare the barrier 
potentially lost in the event that barrier status cannot be monitored. 

 
Developer Notes: 

 

None 
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PWR RCS BARRIER THRESHOLDS: 
 

The RCS Barrier includes the RCS primary side and its connections up to and including the 
pressurizer safety and relief valves, and other connections up to and including the primary 
isolation valves. 

 
1. RCS or SG Tube Leakage 

 
Loss 1.A 

 

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an 
automatic or manual actuation of the Safety InjectionEmergency Core Cooling System 
(ECCS). This condition clearly represents a loss of the RCS Barrier. 

 

This threshold is applicable to unidentified and pressure boundary leakage, as well as 
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an 
interfacing system. The mass loss may be into any location – inside containment, to the 
secondary-side (i.e., steam generator tube leakage) or outside of containment. 

 
A steam generator with primary-to-secondary leakage of sufficient magnitude to require a 
safety injection is considered to be RUPTURED. If a RUPTURED steam generator is 
also FAULTED outside of containment, the declaration escalates to a Site Area 
Emergency since the Containment Barrier Loss threshold 1.A will also be met. 

 
Potential Loss 1.A 

 

This threshold is based on an UNISOLABLE RCS leak that results in the inability to 
maintain pressurizer level within specified limits by operation of a normally used 
charging (makeup) pump, but an ECCS (SI) actuation has not occurred. The threshold is 
met when an operating procedure, or operating crew supervision, directs that a standby 
charging (makeup) pump be placed in service to restore and maintain pressurizer level. 

 

This threshold is applicable to unidentified and pressure boundary leakage, as well as 
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an 
interfacing system. The mass loss may be into any location – inside containment, to the 
secondary-side (i.e., steam generator tube leakage) or outside of containment. 

 
If a leaking steam generator is also FAULTED outside of containment, the declaration 
escalates to a Site Area Emergency since the Containment Barrier Loss threshold 1.A will 
also be met. 

 
Potential Loss 1.B 

 

This condition indicates an extreme challenge to the integrity of the RCS pressure 
boundary due to pressurized thermal shock – a transient that causes rapid RCS cooldown 
while the RCS is in Mode 3 or higher (i.e., hot and pressurized). 
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PWR RCS BARRIER THRESHOLDS: 
 

Developer Notes: 
 

Loss 1.A 
 

Actuation of the ECCS may also be referred to as Safety Injection (SI) actuation or other 
appropriate site-specific term. 

 

Potential Loss 1.A 
 

Depending upon charging pump flow capacities and RCS volume control parameters, developers 
may use an RCS leak rate value of 50 gpm, or an appropriate site-specific value, as an alternate 
Potential Loss threshold. If used, the threshold wording should reflect that the determination of  
the leak rate value excludes normal reductions in RCS inventory (e.g., by the letdown system or 
RCP seal leakoff). 

 

Potential Loss 1.B 
 

Enter the site-specific indications that define an extreme challenge to the integrity of the RCS 
pressure boundary due to pressurized thermal shock – a transient that causes rapid RCS  
cooldown while the RCS is in Mode 3 or higher (i.e., hot and pressurized). These will typically 
be parameters and values that would require operators to take prompt action to address a 
pressurized thermal shock condition. Developers should also determine if the threshold needs to 
reflect any dependencies used as EOP transition/entry decision points or condition validation 
criteria (e.g., an EOP used to respond to an excessive RCS cooldown may not be entered or  
immediately exited if RCS pressure is below a certain value). 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the RCS Integrity Red Path. Because of the 
complexity of certain decision-points within the Red Path of this CSFST, developers at these 
plants may elect to not include the specific parameters and values, and instead follow the 
guidance below. 

 

Westinghouse ERG Plants 
 

As a potential loss indication, developers should consider including a threshold the same as, or  
similar to, “RCS Integrity Red entry conditions met” in accordance with the guidance at the front  
of this section. As noted above, developers should ensure that the threshold wording reflects any  
EOP transition/entry decision points or condition validation criteria. For example, a threshold 
might read “RCS Integrity (P) Red entry conditions met with RCS pressure > 300 psig.” 

 

2. Inadequate Heat Removal 
 

There is no Loss threshold associated with Inadequate Heat Removal. 
 
 

PWR RCS BARRIER THRESHOLDS: 
 

Potential Loss 2.A 
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This condition indicates an extreme challenge to the ability to remove RCS heat using the 
steam generators (i.e., loss of an effective secondary-side heat sink). This condition 
represents a potential loss of the RCS Barrier. In accordance with EOPs, there may be 
unusual accident conditions during which operators intentionally reduce the heat removal 
capability of the steam generators; during these conditions, classification using threshold 
is not warranted. 

 
Meeting this threshold results in a Site Area Emergency because this threshold is 
identical to Fuel Clad Barrier Potential Loss threshold 2.B; both will be met. This 
condition warrants a Site Area Emergency declaration because inadequate RCS heat 
removal may result in fuel heat-up sufficient to damage the cladding and increase RCS 
pressure to the point where mass will be lost from the system. 

 
Developer Notes: 

 

Potential Loss 2.A 
 

Enter the site-specific parameters and values that define an extreme challenge to the 
ability to remove heat from the RCS via the steam generators. These will typically be 
parameters and values that would require operators to take prompt action to address this 
condition. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the Heat Sink Red Path. 

 

Westinghouse ERG Plants 
 

Developers should consider including a threshold the same as, or similar to, “Heat Sink 
Red entry conditions met” in accordance with the guidance at the front of this section. 

 

3. RCS Activity / Containment Radiation 
 

Loss 3.A 
 

The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is 
monitored by the containment high range monitors, RM-90-271 thru 274. RM-90-271 thru 
274 are located inside containment. The detector range is approximately 1 to 1xE8 R/hr 
(logarithmic scale). Radiation Monitors RM-90-271 thru 274 provide a diverse means of 
measuring the containment for high level gamma radiation. 
 
The value specified represents, based on core damage assessment procedure CECC-EPIP-
19, Attachment 3, Figures 1 and 2, the expected containment high range radiation monitor 
(RM-90-271thru 274) response based on a LOCA, at T=0 after shutdown with no fuel 
failure and RCS Activity at 10% of the TS Limit. 
 
The value is derived as follows: 
CECC-EPIP-19, Attachment 3, Figures 1and 2,  Containment Radiation Level vs. Time for 
RCS Release at T=0 multiplied by a factor of 10. 
 
The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the containment, assuming that reactor coolant activity equals 
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Technical Specification allowable limits. This value is lower than that specified for Fuel 
Clad Barrier Loss threshold 3.A since it indicates a loss of the RCS Barrier only. 

 
There is no Potential Loss threshold associated with RCS Activity / Containment 
Radiation. 

 
PWR RCS BARRIER THRESHOLDS: 

 

Developer Notes: 
 

Loss 3.A 
 

The reading should be determined assuming the instantaneous release and dispersal of the 
reactor coolant noble gas and iodine inventory, with RCS activity at Technical 
Specification allowable limits, into the containment atmosphere. Using RCS activity 
atTechnical Specification allowable limits aligns this threshold with IC SU3. Also, RCS  
activity at this level will typically result in containment radiation levels that can be more 
readily detected by containment radiation monitors, and more readily differentiated from 
those caused by piping or component “shine” sources. If desired, a plant may use a lesser 
value of RCS activity for determining this value. 

 

In some cases, the site-specific physical location and sensitivity of the containment 
radiation monitor(s) may be such that radiation from a cloud of released RCS gases  
cannot be distinguished from radiation emanating from piping and components 
containing elevated reactor coolant activity. If so, refer to the Developer Notes for  
Loss/Potential Loss 5.A and determine if an alternate indication is available. 

 

4. Containment Integrity or Bypass 
 

Not Applicable (included for numbering consistency) 
 
5. Other Indications 

 
Not Applicable (included for numbering consistency) Loss and/or Potential Loss 5.A 

 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the RCS barrier based on plant-specific design characteristics not 
considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 

 

Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 
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PWR RCS BARRIER THRESHOLDS: 
 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the RCS Barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the RCS Barrier is potentially lost. The Emergency 
DirectorSED should also consider whether or not to declare the barrier potentially lost in 
the event that barrier status cannot be monitored. 
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Developer Notes: 
 

None 
 

/ 
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PWR CONTAINMENT BARRIER THRESHOLDS: 
 

The Containment Barrier includes the containment building and connections up to and including 
the outermost containment isolation valves. This barrier also includes the main steam, feedwater, 
and blowdown line extensions outside the containment building up to and including the 
outermost secondary side isolation valve. Containment Barrier thresholds are used as criteria for 
escalation of the ECL from Alert to a Site Area Emergency or a General Emergency. 

 
1. RCS or SG Tube Leakage 

 
Loss 1.A 

 

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also 
FAULTED outside of containment. The condition of the SG, whether leaking or 
RUPTURED, is determined in accordance with the thresholds for RCS Barrier Potential 
Loss 1.A and Loss 1.A, respectively. This condition represents a bypass of the 
containment barrier. 

 
FAULTED is a defined term within the NEI 99-01 methodology; this determination is 
not necessarily dependent upon entry into, or diagnostic steps within, an EOP. For 
example, if the pressure in a steam generator is decreasing uncontrollably [part of the 
FAULTED definition] and the faulted steam generator isolation procedure is not entered 
because EOP user rules are dictating implementation of another procedure to address a 
higher priority condition, the steam generator is still considered FAULTED for 
emergency classification purposes. 

 
The FAULTED criterion establishes an appropriate lower bound on the size of a steam 
release that may require an emergency classification. Steam releases of this size are 
readily observable with normal Control Room indications. The lower bound for this 
aspect of the containment barrier is analogous to the lower bound criteria specified in IC 
SU3 for the fuel clad barrier (i.e., RCS activity values) and IC SU4 for the RCS barrier 
(i.e., RCS leak rate values). 

 
This threshold also applies to prolonged steam releases necessitated by operational 
considerations such as the forced steaming of a leaking or RUPTURED steam generator 
directly to atmosphere to cooldown the plant, or to drive an auxiliary (emergency) feed 
water pump. These types of conditions will result in a significant and sustained release of 
radioactive steam to the environment (and are thus similar to a FAULTED condition). 
The inability to isolate the steam flow without an adverse effect on plant cooldown meets 
the intent of a loss of containment. 

 
Steam releases associated with the expected operation of a SG power operated relief   
valve or safety relief valve do not meet the intent of this threshold. Such releases may 
occur intermittently for a short period of time following a reactor trip as operators process 
through emergency operating procedures to bring the plant to a stable condition and 
prepare to initiate a plant cooldown. Steam releases associated with the unexpected 
operation of a valve (e.g., a stuck-open safety valve) do meet this threshold. 

 
PWR CONTAINMENT BARRIER THRESHOLDS: 



97  

Following an SG tube leak or rupture, there may be minor radiological releases through a 
secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing, 
etc.). These types of releases do not constitute a loss or potential loss of containment but 
should be evaluated using the Recognition Category R ICs. 

 
The emergency classification levels resulting from primary-to-secondary leakage, with or 
without a steam release from the FAULTED SG, are summarized below. 

 
 Affected SG is FAULTED 

Outside of Containment? 
P-to-S Leak Rate Yes No 

Less than or equal to 25 gpm 
(or other value per SU4 
Developer Notes) 

No classification No classification 

 
Greater than 25 gpm (or other 
value per SU4 Developer 
Notes) 

 
Unusual Event per SU4 

 
Unusual Event per SU4 

 
Requires operation of a 
standby charging (makeup) 
pump (RCS Barrier Potential 
Loss) 

 

Site Area Emergency 
per FS1 

 
 

Alert per FA1 

 
Requires an automatic or 
manual ECCS (SI) actuation 
(RCS Barrier Loss) 

 
Site Area Emergency 

per FS1 

 

Alert per FA1 

 

There is no Potential Loss threshold associated with RCS or SG Tube Leakage. 
 

Developer Notes: 
 

Loss 1.A 
 

A steam generator power operated relief valve may also be referred to as an atmospheric 
steam dump valve or other appropriate site-specific term. 

 

Developers may include an additional site-specific threshold(s) to address prolonged 
steam releases necessitated by operational considerations if AOPs or EOPs could require 
that a leaking or RUPTURED steam generator be used to support plant cooldown. 

 

Developers may wish to consider incorporating the above table into user aids (e.g., a 
wallboard) or other locations within their basis document. 
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PWR CONTAINMENT BARRIER THRESHOLDS: 
 

2. Inadequate Heat Removal 
 

There is no Loss threshold associated with Inadequate Heat Removal. 

Potential Loss 2.A 

This condition represents an IMMINENT core melt sequence which, if not corrected, 
could lead to vessel failure and an increased potential for containment failure. For this 
condition to occur, there must already have been a loss of the RCS Barrier and the Fuel 
Clad Barrier. If implementation of a procedure(s) to restore adequate core cooling is not 
effective (successful) within 15 minutes, it is assumed that the event trajectory will likely 
lead to core melting and a subsequent challenge of the Containment Barrier. 

 
The restoration procedure is considered “effective” if core exit thermocouple readings are 
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s) 
will be effective should be apparent within 15 minutes. The Emergency DirectorSED 
should escalate the emergency classification level as soon as it is determined that the 
procedure(s) will not be effective. 

 
Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration 
procedures can arrest core degradation in a significant fraction of core damage scenarios, 
and that the likelihood of containment failure is very small in these events. Given this, it 
is appropriate to provide 15 minutes beyond the required entry point to determine if 
procedural actions can reverse the core melt sequence. 

 
Developer Notes: 

 

Some site-specific EOPs and/or EOP user guidelines may establish decision-making 
criteria concerning the number or other attributes of thermocouple readings necessary to 
drive actions (e.g., 5 CETs reading greater than 1,200oF is required before transitioning to 
an inadequate core cooling procedure). To maintain consistency with EOPs, these 
decision-making criteria may be used in the core exit thermocouple reading thresholds. 

 

Potential Loss 2.A.1 
 

Enter site-specific criteria requiring entry into a core cooling restoration procedure or  
prompt implementation of core cooling restoration actions. A reading of 1,200oF on the 
CETs may also be used. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters and values used in the Core Cooling Red Path. 

 

PWR CONTAINMENT BARRIER THRESHOLDS: 
 

Westinghouse ERG Plants 
 

Developers should consider including a threshold the same as, or similar to, “Core Cooling Red 
entry conditions met for 15 minutes or longer” in accordance with the guidance at the front of  
this section. 
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3. RCS Activity / Containment Radiation 
 

There is no Loss threshold associated with RCS Activity / Containment Radiation. 

Potential Loss 3.A 

The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the containment, assuming that 20% of the fuel cladding has failed. 
This level of fuel clad failure is well above that used to determine the analogous Fuel 
Clad Barrier Loss and RCS Barrier Loss thresholds. 

 
NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power 
Plant Accidents, indicates the fuel clad failure must be greater than approximately 20% in 
order for there to be a major release of radioactivity requiring offsite protective actions. 
For this condition to exist, there must already have been a loss of the RCS Barrier and the 
Fuel Clad Barrier. It is therefore prudent to treat this condition as a potential loss of 
containment which would then escalate the emergency classification level to a General 
Emergency. 

 
Developer Notes: 

 

Potential Loss 3.A 
 

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power 
Plant Accidents, provides the basis for using the 20% fuel cladding failure value. Unless  
there is a site-specific analysis justifying a different value, the reading should be 
determined assuming the instantaneous release and dispersal of the reactor coolant noble  
gas and iodine inventory associated with 20% fuel clad failure into the containment 
atmosphere. 

 

4. Containment Integrity or Bypass 
 

Loss 4.A 
 

These thresholds address a situation where containment isolation is required and one of 
two conditions exists as discussed below. Users are reminded that there may be accident 
and release conditions that simultaneously meet both thresholds 4.A.1 and 4.A.2. 

 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

4.A.1 – Containment integrity has been lost, i.e., the actual containment atmospheric leak 
rate likely exceeds that associated with allowable leakage (or sometimes referred to as 
design leakage). Following the release of RCS mass into containment, containment 
pressure will fluctuate based on a variety of factors; a loss of containment integrity 
condition may (or may not) be accompanied by a noticeable drop in containment 
pressure. Recognizing the inherent difficulties in determining a containment leak rate 
during accident conditions, it is expected that the Emergency DirectorSED will assess  
this threshold using judgment, and with due consideration given to current plant 
conditions, and available operational and radiological data (e.g., containment pressure, 
readings on radiation monitors outside containment, operating status of containment 
pressure control equipment, etc.). 
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Refer to the middle piping run of Figure 9-F-4. Two simplified examples are provided. 
One is leakage from a penetration and the other is leakage from an in-service system 
valve. Depending upon radiation monitor locations and sensitivities, the leakage could be 
detected by any of the four monitors depicted in the figure. 

 
Another example would be a loss or potential loss of the RCS barrier, and the 
simultaneous occurrence of two FAULTED locations on a steam generator where one 
fault is located inside containment (e.g., on a steam or feedwater line) and the other 
outside of containment. In this case, the associated steam line provides a pathway for the 
containment atmosphere to escape to an area outside the containment. 

 
Following the leakage of RCS mass into containment and a rise in containment pressure, 
there may be minor radiological releases associated with allowable (design) containment 
leakage through various penetrations or system components. These releases do not 
constitute a loss or potential loss of containment but should be evaluated using the 
Recognition Category R ICs. 

 
4.A.2 – Conditions are such that there is an UNISOLABLE pathway for the migration of 
radioactive material from the containment atmosphere to the environment. As used here, 
the term “environment” includes the atmosphere of a room or area, outside the 
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g., 
through discharge of a ventilation system or atmospheric leakage). Depending upon a 
variety of factors, this condition may or may not be accompanied by a noticeable drop in 
containment pressure. 

 
Refer to the top piping run of Figure 9-F-4. In this simplified example, the inboard and 
outboard isolation valves remained open after a containment isolation was required (i.e., 
containment isolation was not successful). There is now an UNISOLABLE pathway 
from the containment to the environment. 

 
The existence of a filter is not considered in the threshold assessment. Filters do not 
remove fission product noble gases. In addition, a filter could become ineffective due to 
iodine and/or particulate loading beyond design limits (i.e., retention ability has been 
exceeded) or water saturation from steam/high humidity in the release stream. 

 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Leakage between two interfacing liquid systems, by itself, does not meet this threshold. 
 

Refer to the bottom piping run of Figure 9-F-4. In this simplified example, leakage in an 
RCP seal cooler is allowing radioactive material to enter the Auxiliary Building. The 
radioactivity would be detected by the Process Monitor. If there is no leakage from the 
closed water cooling system to the Auxiliary Building, then no threshold has been met. If 
the pump or system piping developed a leak that allowed steam/water to enter the 
Auxiliary Building, then threshold 4.B would be met. Depending upon radiation monitor 
locations and sensitivities, this leakage could be detected by any of the four monitors 
depicted in the figure and cause threshold 4.A.1 to be met as well. 

 
Following the leakage of RCS mass into containment and a rise in containment pressure, 
there may be minor radiological releases associated with allowable (design) containment 
leakage through various penetrations or system components. Minor releases may also 
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occur if a containment isolation valve(s) fails to close but the containment atmosphere 
escapes to a closed system. These releases do not constitute a loss or potential loss of 
containment but should be evaluated using the Recognition Category R ICs. 

 
The status of the containment barrier during an event involving steam generator tube 
leakage is assessed using Loss Threshold 1.A. 

 
Loss 4.B 

 

Containment sump, temperature, pressure and/or radiation levels will increase if reactor 
coolant mass is leaking into the containment. If these parameters have not increased, 
then the reactor coolant mass may be leaking outside of containment (i.e., a containment 
bypass sequence). Increases in sump, temperature, pressure, flow and/or radiation level 
readings outside of the containment may indicate that the RCS mass is being lost outside 
of containment. 

 
Unexpected elevated readings and alarms on radiation monitors with detectors outside 
containment should be corroborated with other available indications to confirm that the 
source is a loss of RCS mass outside of containment. If the fuel clad barrier has not been 
lost, radiation monitor readings outside of containment may not increase significantly; 
however, other unexpected changes in sump levels, area temperatures or pressures, flow 
rates, etc. should be sufficient to determine if RCS mass is being lost outside of the 
containment. 

 
Refer to the middle piping run of Figure 9-F-4. In this simplified example, a leak has 
occurred at a reducer on a pipe carrying reactor coolant in the Auxiliary Building. 
Depending upon radiation monitor locations and sensitivities, the leakage could be 
detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to 
be met as well. 

 
To ensure proper escalation of the emergency classification, the RCS leakage outside of 
containment must be related to the mass loss that is causing the RCS Loss and/or 
Potential Loss threshold 1.A to be met. 

 
PWR CONTAINMENT BARRIER THRESHOLDS: 

 

Potential Loss 4.A 
 

If containment pressure exceeds the design pressure, there exists a potential to lose the 
Containment Barrier. To reach this level, there must be an inadequate core cooling 
condition for an extended period of time; therefore, the RCS and Fuel Clad barriers 
would already be lost. Thus, this threshold is a discriminator between a Site Area 
Emergency and General Emergency since there is now a potential to lose the third 
barrier. 

 
Potential Loss 4.B 

 

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 
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result in collateral equipment damage leading to a loss of containment integrity. It 
therefore represents a potential loss of the Containment Barrier. 

 
Potential Loss 4.C 

 

This threshold describes a condition where containment pressure is greater than the 
setpoint at which containment energy (heat) removal systems are designed to 
automatically actuate, and less than one full train of equipment is capable of operating per 
design. The 15-minute criterion is included to allow operators time to manually start 
equipment that may not have automatically started, if possible. This threshold represents 
a potential loss of containment in that containment heat removal/depressurization systems 
(e.g., containment sprays, ice condenser fans, etc., but not including containment venting 
strategies) are either lost or performing in a degraded manner. 

 
Developer Notes: 

 

Loss 4.A.1 
 

Developers may include a list of site-specific radiation monitors to better define this 
threshold. Expected monitor alarms or readings may also be included. 

 

Potential Loss 4.A 
 

The site-specific pressure is the containment design pressure. 
 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, the pressure value in Potential Loss 4.A is that used for the Containment Red 
Path. If the Containment CSFST contains more than one Red Path due to other 
dependencies (e.g., status of containment isolation), enter the highest containment  
pressure value shown on the tree. This is typically the containment design pressure. 

 

PWR CONTAINMENT BARRIER THRESHOLDS: 
 

Potential Loss 4.B 
 

Developers may enter the minimum containment atmospheric hydrogen concentration 
necessary to support a hydrogen burn (i.e., the lower deflagration limit). A concurrent 
containment oxygen concentration may be included if the plant has this indication 
available in the Control Room. 

 

Potential Loss 4.C 
 

Enter the site-specific pressure setpoint value that actuates containment pressure control 
systems (e.g., containment spray). Also enter the site-specific containment pressure  
control system/equipment that should be operating per design if the containment pressure  
setpoint is reached. If desired, specific condition indications such as parameter values 
can also be entered (e.g., a containment spray flow rate less than a certain value). 

 

This threshold is not applicable to the U.S. Evolutionary Power Reactor (EPR) design. 
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Westinghouse ERG Plants 
 

As a potential loss indication, developers should consider including a threshold the same  
as, or similar to, “Containment Red entry conditions met” in accordance with the 
guidance at the front of this section. 

 

5. Other Indications 
 

Not Applicable (included for numbering consistency) Loss and/or Potential Loss 5.A 
 

This subcategory addresses other site-specific thresholds that may be included to indicate  
loss or potential loss of the Containment barrier based on plant-specific design 
characteristics not considered in the generic guidance. 

 

Developer Notes: 
 

Loss and/or Potential Loss 5.A 
 

If site emergency operating procedures provide for venting of the containment as a means  
of preventing catastrophic failure, a Loss threshold should be included for the  
containment barrier. This threshold would be met as soon as such venting is  
IMMINENT. Containment venting as part of recovery actions is classified in accordance 
with the radiological effluent ICs. 

 

Developers should determine if other reliable indicators exist to evaluate the status of this 
fission product barrier (e.g., review accident analyses described in the site Final Safety  
Analysis Report, as updated). The goal is to identify any unique or site-specific 
indications that will promote timely and accurate assessment of barrier status. 

 

PWR CONTAINMENT BARRIER THRESHOLDS: 
 

Any added thresholds should represent approximately the same relative threat to the 
barrier as the other thresholds in this column. Basis information for the other thresholds 
may be used to gauge the relative barrier threat level. 

 

6. Emergency DirectorSED Judgment 
 

Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Containment Barrier is lost. 

 

Potential Loss 6.A 
 

This threshold addresses any other factors that may be used by the Emergency 
DirectorSED in determining whether the Containment Barrier is potentially lost. The  
Emergency DirectorSED should also consider whether or not to declare the barrier 
potentially lost in the event that barrier status cannot be monitored. 

 
Developer Notes: 

 

None 
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10 HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS 

Table H-1: Recognition Category “H” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

HG1 HOSTILE 
ACTION resulting in 
loss of physical control 
of the facility. 
Op. Modes: All 

HS1 HOSTILE 
ACTION within the 
PROTECTED AREA. 
Op. Modes: All 

HA1 HOSTILE 
ACTION within the 
OWNER 
CONTROLLED AREA 
or airborne attack threat 
within 30 minutes. 
Op. Modes: All 

HU1 Confirmed 
SECURITY 
CONDITION or threat. 
Op. Modes: All 

   HU2 Seismic event 
greater than OBE levels. 
Op. Modes: All 

   HU3 Hazardous event. 
Op. Modes: All 

   HU4 FIRE potentially 
degrading the level of 
safety of the plant. 
Op. Modes: All 

  HA5 Gaseous release 
impeding access to 
equipment necessary for 
normal plant operations, 
cooldown or shutdown. 
Op. Modes: All 

 

 HS6 Inability to 
control a key safety 
function from outside the 
Control Room. 
Op. Modes: All 

HA6 Control Room 
evacuation resulting in 
transfer of plant control 
to alternate locations. 
Op. Modes: All 

 

HG7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
General Emergency. 
Op. Modes: All 

HS7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
Site Area Emergency. 
Op. Modes: All 

HA7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of an 
Alert. 
Op. Modes: All 

HU7 Other conditions 
exist which in the 
judgment of the  
Emergency DirectorSED 
warrant declaration of a 
(NO)UE. 
Op. Modes: All 
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ECL: General Emergency 
HG1 

 

Initiating Condition: HOSTILE ACTION resulting in loss of physical control of the facility. 
 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) a. A HOSTILE ACTION is occurring or has occurred within the PROTECTED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

AND 
b. EITHER of the following has occurred: 

1. ANY of the following safety functions cannot be controlled or maintained. 
 Reactivity control 
 Core cooling [PWR] 
 RCS heat removal 

OR 
2. Damage to spent fuel has occurred or is IMMINENT. 

 

Basis: 
 
This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical control 
that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool 
cooling system (e.g., pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel pool integrity 
such that sufficient water level cannot be maintained. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
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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Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

See the related Developer Note in Appendix B, Definitions, for guidance on the development of  
a scheme definition for the PROTECTED AREA. 

 

ECL Assignment Attributes:  3.1.4.D 
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ECL: General Emergency 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a General Emergency. 

HG7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a General 
Emergency. 
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ECL: Site Area Emergency 
 
Initiating Condition: HOSTILE ACTION within the PROTECTED AREA. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

HS1 

 

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor(site-specific security shift supervision). 

 

Basis: 
 
This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA. 
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering). 
The Site Area Emergency declaration will mobilize ORO resources and have them available to 
develop and implement public protective actions in the unlikely event that the attack is  
successful in impairing multiple safety functions. 

 
This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA  
located outside the plant PROTECTED AREA; such an attack should be assessed using IC HA1.  
It also does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc. 
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
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advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HG1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

See the related Developer Note in Appendix B, Definitions, for guidance on the development of  
a scheme definition for the PROTECTED AREA. 

 

  ECL Assignment Attributes:  3.1.3.D 
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ECL: Site Area Emergency 
HS6 

 

Initiating Condition: Inability to control a key safety function from outside the Control Room. 
 

Operating Mode Applicability: All 
 

Emergency Action Levels: 
 

 
 

(1) a. An event has resulted in plant control being transferred from the Control Room to 
the Auxiliary Control Room(site-specific remote shutdown panels and local 
control stations). 

AND 
b. Control of ANY of the following key safety functions is not reestablished within  

(site-specific number of15 minutes). 
 Reactivity control 
 Core cooling [PWR] 
 RCS heat removal 

 

Basis: 
 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner. The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

 
The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on Emergency DirectorSED judgment. The Emergency DirectorSED is 
expected to make a reasonable, informed judgment within (the site-specific time for transfer)15 
minutes whether or not the operating staff has control of key safety functions from the Auxiliary 
Control Roomremote safe shutdown location(s). 

 

Escalation of the emergency classification level would be via IC FG1 or CG1. 
 

Developer Notes: 
 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

 

The “site-specific number of minutes” is the time in which plant control must be (or is expected 
to be) reestablished at an alternate location as described in the site-specific fire response  
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time 
period may be used with appropriate basis/justification. 

Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that (site-specific number of15 minutes) has been exceeded, or will likely be 
exceeded. 
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ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a Site Area Emergency. 

HS7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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. 

 
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 
DirectorSED to fall under the emergency classification level description for a Site Area 
Emergency. 
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ECL: Alert 
HA1 

 

Initiating Condition: HOSTILE ACTION within the OWNER CONTROLLED AREA or 
airborne attack threat within 30 minutes. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2) 

 
(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 

AREA as reported by the Security Shift Supervisor(site-specific security shift 
supervision). 

 

(2) A validated notification from NRC of an aircraft attack threat within 30 minutes of the 
site. 

 
Basis: 

 
This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat. This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

 
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

 
As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or 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. 
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EAL #1 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

 
EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated 
arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-related 
notifications are made in a timely manner so that plant personnel and OROs are in a heightened 
state of readiness. This EAL is met when the threat-related information has been validated in 
accordance with (site-specific procedures). 

 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft. The status and size of the plane may be provided by NORAD through the 
NRC. 

 
In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point. 
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HS1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

  Emergency plans and implementing procedures are public documents; therefore, EALs  
should not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

  With due consideration given to the above developer note, EALs may contain alpha or  
numbered references to selected events described in the Security Plan and associated 
implementing procedures. Such references should not contain a recognizable description of the 
event. For example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the 
(site-specific security shift supervision).” 

 

  See the related Developer Note in Appendix B, Definitions, for guidance on the 
development of a scheme definition for the OWNER CONTROLLED AREA. 

 

ECL Assignment Attributes:  3.1.2.D 
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ECL: Alert 
HA5 

 

Initiating Condition: Gaseous release impeding access to equipment necessary for normal plant 
operations, cooldown or shutdown. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 

 
 

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the  
followingTable H1 plant rooms or areas: 

 
Table H1 - Safe Operation & Shutdown Rooms/Areas 

Aux. BLDG./ 
Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 6.9 KV and 480V SD Bd Room A 3, 4, 5 
6.9 KV and 480V SD Bd Room B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
 2B RHR Pump Room 3, 4, 5 

 
 

AND 

(site-specific list of plant rooms or areas with entry-related mode applicability 
identified) 

b. Entry into the room or area is prohibited or impeded. 
 

Basis: 
 

This IC addresses an event involving a release of a hazardous gas that precludes or impedes 
access to equipment necessary to maintain normal plant operation, or required for a normal plant 
cooldown and shutdown. This condition represents an actual or potential substantial degradation 
of the level of safety of the plant. 

 
An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release. The 

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. 
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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 DirectorSED’s judgment that the gas concentration in the affected room/area is 
sufficient to preclude or significantly impede procedurally required access. This judgment may 
be based on a variety of factors including an existing job hazard analysis, report of ill effects on 
personnel, advice from a subject matter expert or operating experience with the same or similar 
hazards. Access should be considered as impeded if extraordinary measures are necessary to 
facilitate entry of personnel into the affected room/area (e.g., requiring use of protective 
equipment, such as SCBAs, that is not routinely employed). 

 
An emergency declaration is not warranted if any of the following conditions apply. 

 
 The plant is in an operating mode different than the mode specified for the affected 

room/area (i.e., entry is not required during the operating mode in effect at the time of the 
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs, and 
the procedures used for normal operation, cooldown and shutdown do not require entry into 
the affected room until Mode 4. 

 The gas release is a planned activity that includes compensatory measures which address the 
temporary inaccessibility of a room or area (e.g., fire suppression system testing). 

 The action for which room/area entry is required is of an administrative or record keeping 
nature (e.g., normal rounds or routine inspections). 

 The access control measures are of a conservative or precautionary nature, and would not 
actually prevent or impede a required action. 

 
An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous levels. 
Most commonly, asphyxiants work by merely displacing air in an enclosed environment. This 
reduces the concentration of oxygen below the normal level of around 19%, which can lead to 
breathing difficulties, unconsciousness or even death. 

 
This EAL does not apply to firefighting activities that automatically or manually activate a fire 
suppression system in an area. 

 
Escalation of the emergency classification level would be via Recognition Category R, C or F 
ICs. 

 
Developer Notes: 

 

The “site-specific list of plant rooms or areas with entry-related mode applicability identified” 
should specify those rooms or areas that contain equipment which require a manual/local action  
as specified in operating procedures used for normal plant operation, cooldown and shutdown. 
Do not include rooms or areas in which actions of a contingent or emergency nature would be 
performed (e.g., an action to address an off-normal or emergency condition such as emergency 
repairs, corrective measures or emergency operations). In addition, the list should specify the 
plant mode(s) during which entry would be required for each room or area. 

 

The list should not include rooms or areas for which entry is required solely to perform actions  
of an administrative or record keeping nature (e.g., normal rounds or routine inspections). 

 

The list need not include the Control Room if adequate engineered safety/design features are in 
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place to preclude a Control Room evacuation due to the release of a hazardous gas. Such 
features may include, but are not limited to, capability to draw air from multiple air intakes at 
different and separate locations, inner and outer atmospheric boundaries, or the capability to 
acquire and maintain positive pressure within the Control Room envelope. 

 

If the equipment in the listed room or area was already inoperable, or out-of-service, before the 
event occurred, then no emergency should be declared since the event will have no adverse 
impact beyond that already allowed by Technical Specifications at the time of the event. 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
HA6 

 

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

 
(1) An event has resulted in plant control being transferred from the Control Room to the 

Auxiliary Control Room(site-specific remote shutdown panels and local control 
stations). 

 

Basis: 
 
This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room. The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety. 

 
Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations. The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel. Activation of the ERO and 
emergency response facilities will assist in responding to these challenges. 

 
Escalation of the emergency classification level would be via IC HS6. 

 
Developer Notes: 

 

The “site-specific remote shutdown panels and local control stations” are the panels and control 
stations referenced in plant procedures used to cooldown and shutdown the plant from a 
location(s) outside the Control Room. 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of an Alert. 

HA7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which, in the judgment of the Emergency DirectorSED, 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: 

 
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 
DirectorSED to fall under the emergency classification level description for an Alert. 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Confirmed SECURITY CONDITION or threat. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: (1 or 2 or 3) 

HU1 

 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the Security Shift Supervisor(site-specific security shift supervision). 

 

(2) Notification of a credible security threat directed at the siteWBN. 
 

(3) A validated notification from the NRC providing information of an aircraft threat. 
 
Basis: 

 
This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety. Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72. Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

 
Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references the Security Shift Supervisor(site-specific security shift supervision) because 
these are the individuals trained to confirm that a security event is occurring or has occurred. 
Training on security event confirmation and classification is controlled due to the nature of 
Safeguards and 10 CFR § 2.39 information. 

 
EAL #2 addresses the receipt of a credible security threat. The credibility of the threat is 
assessed in accordance with (site-specific procedures). 
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EAL #3 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 (site-specific procedures). 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

 
Escalation of the emergency classification level would be via IC HA1. 

 
Developer Notes: 

 

The (site-specific security shift supervision) is the title of the on-shift individual responsible for  
supervision of the on-shift security force. 

 

The (site-specific procedure) is the procedure(s) used by Control Room and/or Security 
personnel to determine if a security threat is credible, and to validate receipt of aircraft threat 
information. 

 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or  
threat location. Security-sensitive information should be contained in non-public documents  
such as the Security Plan. 

 

With due consideration given to the above developer note, EALs may contain alpha or numbered 
references to selected events described in the Security Plan and associated implementing 
procedures. Such references should not contain a recognizable description of the event. For  
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific 
security shift supervision).” 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Seismic event greater than OBE levels. 

 
Operating Mode Applicability: All 

 
Emergency Action Levels: 

HU2 

 

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by 
Alarm Window 166D, OBE SPECTRA EXCEEDED lit : 

 

  (site-specific indication that a seismic event met or exceeded OBE limits) 
 

Basis: 
 
This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE). An earthquake greater than an OBE but less 
than a Safe Shutdown Earthquake (SSE) should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (e.g., performs walk-downs and post-event 
inspections). Given the time necessary to perform walk-downs and inspections, and fully 
understand any impacts, this event represents a potential degradation of the level of safety of the 
plant. 

 
Event verification with external sources should not be necessary during or following an OBE. 
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (e.g., typical lateral accelerations are in excess of 0.08g). The Shift Manager or  
Emergency DirectorSED may seek external verification if deemed appropriate (e.g., a call to the 
USGS, check internet news sources, etc.); however, the verification action must not preclude a 
timely emergency declaration. 

 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

 
Developer Notes: 

 

This “site-specific indication that a seismic event met or exceeded OBE limits” should be based  
on the indications, alarms and displays of site-specific seismic monitoring equipment. 

 

Indications described in the EAL should be limited to those that are immediately available to 
Control Room personnel and which can be readily assessed. Indications available outside the 
Control Room and/or which require lengthy times to assess (e.g., processing of scratch plates or  
recorded data) should not be used. The goal is to specify indications that can be assessed within 
15-minutes of the actual or suspected seismic event. 

 

For sites that do not have readily assessable OBE indications within the Control Room,  
developers should use the following alternate EAL (or similar wording). 

 

(1) a. Control Room personnel feel an actual or potential seismic event. 
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  AND 
 

b. The occurrence of a seismic event is confirmed in manner deemed appropriate by  
the Shift Manager or Emergency DirectorSED. 

 

The EAL 1.b statement is included to ensure that a declaration does not result from felt 
vibrations caused by a non-seismic source (e.g., a dropped heavy load). The Shift Manager or  
Emergency DirectorSED 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. It is recognized that this alternate EAL wording may cause a site 
to declare an Unusual Event while another site, similarly affected but with readily assessable  
OBE indications in the Control Room, may not. 

 

The above alternate wording may also be used to develop a compensatory EAL for use during 
periods when a seismic monitoring system capable of detecting an OBE is out-of-service for  
maintenance or repair. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 

Initiating Condition: Hazardous event. 

Operating Mode Applicability: All 

Emergency Action Levels: (1 or 2 or 3 or 4 or 5 or 6) 

HU3 

 

 
 

(1) A tornado strike within the PROTECTED AREA. 
 

(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 
electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode. 

 
(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). 
 

(4) A hazardous event that results in on-site conditions sufficient to prohibit the plant staff 
from accessing the site via personal vehicles. 

 
(5) River Reservoir level ≤ 673 feet as reported by River Operations. 

 
(6) River Reservoir level at Stage I Flood Warning as reported by River Operations. 

(Site- specific list of natural or technological hazard events) 
 
Basis: 

 
This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

 
EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

 
EAL #2 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 

Note:  EAL #4 does not apply to routine traffic impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents. 



126  

EAL #4 addresses a hazardous event that causes an on-site impediment to vehicle movement and 
significant enough to prohibit the plant staff from accessing the site using personal vehicles. 
Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road. 

 
This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

 
EALs #5 and #6 addresses potential loss of heat sink or site flooding that can also be precursors 
of more serious events. (site- specific description). 

 

Escalation of the emergency classification level would be based on ICs in Recognition 
Categories A, F, S or C. 

 
Developer Notes: 

 

The “Site-specific list of natural or technological hazard events” should include other events that 
may be a precursor to a more significant event or condition, and that are appropriate to the site 
location and characteristics. 

 

Notwithstanding the events specifically included as EALs above, a “Site-specific list of natural 
or technological hazard events” need not include short-lived events for which the extent of the 
damage and the resulting consequences can be determined within a relatively short time frame.  
In these cases, a damage assessment can be performed soon after the event, and the plant staff 
will be able to identify potential or actual impacts to plant systems and structures. This will 
enable prompt definition and implementation of compensatory or corrective measures with no  
appreciable increase in risk to the public. 

 

To the extent that a short-lived event does cause immediate and significant damage to plant 
systems and structures, it will be classifiable under the Recognition Category F, S and C ICs and  
EALs. Events of lesser impact would be expected to cause only small and localized damage. 
The consequences from these types of events are adequately assessed and addressed in 
accordance with Technical Specifications. In addition, the occurrence or effects of the event 
may be reportable under the requirements of 10 CFR 50.72. 

 

  ECL Assignment Attributes:  3.1.1.A and 3.1.1.C 
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ECL: Notification of Unusual Event 
 

Initiating Condition: FIRE potentially degrading the level of safety of the plant. 
 

Operating Mode Applicability: All 
 

Emergency Action Levels: (1 or 2 or 3 or 4) 

HU4 

 

 
 

(1) a. A FIRE is NOT extinguished within 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 

 
AND 
b. The FIRE is located within ANY of the followingTable H2 plant areas:  (site-

specific list of plant rooms or areas) 
(2) a. Receipt of a single fire alarm (i.e., no other indications of a FIRE). 

AND 
b. The FIRE is located within ANY of the followingTable H2 plant areas:  (site-

specific list of plant rooms or areas) 
AND 
c. The existence of a FIRE is not verified within 30-minutes of alarm receipt. 

(3) A FIRE within the plant or ISFSI [for plants with an ISFSI outside the plant Protected 
Area] PROTECTED AREA not extinguished within 60-minutes of the initial report, 
alarm or indication. 

 
(4) A FIRE within the plant or ISFSI [for plants with an ISFSI outside the plant Protected 

Area] PROTECTED AREA that requires firefighting support by an offsite fire response 
agency to extinguish. 
 

 
Table H2 Fire Areas 

Reactor Building IPS 
Auxiliary Building Control Building 
Turbine Building Diesel Generator Bldgs. 

Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 
determining that the applicable time has been exceeded, or will likely be exceeded. 
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Basis: 
 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 
 
Table H2 Fire Areas are based on WBN Fire Protection Report, Volume III, WBN Calculation 
EDQ00099920090012, Unit 1 and 2 Appendix R Safe Shutdown Analysis, and WBN Calculation 
EDQ00099920090016, Appendix R-Units 1 & 2 Manual Action Requirements.  Table H2 Fire 
Areas include those structures containing functions and systems required for safe shutdown of the 
plant (SAFETY SYSTEMS). 

 
EAL #1 

 

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (e.g., smoldering waste paper basket). In addition to alarms, other 
indications of a FIRE could be a drop in fire main pressure, automatic activation of a suppression 
system, etc. 

 
Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report. For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed. Similarly, the fire duration clock also starts at the 
time of receipt of the initial alarm, indication or report. 

 
EAL #2 

 

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified 
(i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take 
prompt actions to confirm the validity of a single fire alarm. For EAL assessment purposes, the 
30-minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

 
A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

 
If an actual FIRE is verified by a report from the field, then EAL #1 is immediately applicable, 
and the emergency must be declared if the FIRE is not extinguished within 15-minutes of the 
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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 

 

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 

 

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. 

 
Basis-Related Requirements from Appendix R 

 

Appendix R to 10 CFR 50, states in part: 
 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, consistent 
with other safety requirements, the probability and effect of fires and explosions." 

 
When considering the effects of fire, those systems associated with achieving and 
maintaining safe shutdown conditions assume major importance to safety because 
damage to them can lead to core damage resulting from loss of coolant through boil-off. 

 
Because fire may affect safe shutdown systems and because the loss of function of 
systems used to mitigate the consequences of design basis accidents under post-fire 
conditions does not per se impact public safety, the need to limit fire damage to systems 
required to achieve and maintain safe shutdown conditions is greater than the need to 
limit fire damage to those systems required to mitigate the consequences of design basis 
accidents. 

 
In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c). As used in EAL #2, the 30-minutes to verify a single alarm is well 
within this worst-case 1-hour time period. 

 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 
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Developer Notes: 
 

The “site-specific list of plant rooms or areas” should specify those rooms or areas that contain  
SAFETY SYSTEM equipment. 

 

As noted in the EALs and Basis section, include the term ISFSI if the site has an ISFSI outside 
the plant Protected Area. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Other conditions exist which in the judgment of the Emergency 
DirectorSED warrant declaration of a (NO)UE. 

HU7 

 

Operating Mode Applicability: All 
 
Emergency Action Levels: 

 
(1) Other conditions exist which in the judgment of the Emergency DirectorSED 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 
DirectorSED to fall under the emergency classification level description for a NOUE. 
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11 SYSTEM MALFUNCTION ICS/EALS 

Table S-1: Recognition Category “S” Initiating Condition Matrix 
 

GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

SG1 Prolonged loss of 
all offsite and all onsite 
AC power to 6.9KV 
Shutdown 
Boardsemergency buses. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS1 Loss of all offsite 
and all onsite AC power 
to emergency buses 
6.9KV Shutdown Boards 
for 15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SA1 Loss of all but one 
AC power source to 
emergency buses 6.9KV 
Shutdown Boards for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU1 Loss of all offsite 
AC power capability to 
emergency buses 6.9KV 
Shutdown Boards for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  SA2 UNPLANNED 
loss of Control Room 
indications for 15 
minutes or longer with a 
significant transient in 
progress. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SU2 UNPLANNED 
loss of Control Room 
indications for 15 
minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU3 Reactor coolant 
activity greater than 
Technical Specification 
allowable limits. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU4 RCS leakage for 
15 minutes or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

 SS5 Inability to 
shutdown the reactor 
causing a challenge to 
core cooling or RCS heat 
removal. 
Op. Modes: Power 
Operation 

SA5 Automatic or 
manual trip fails to 
shutdown the reactor, and 
subsequent manual 
actions taken at the 
reactor control consolesin 
the MCR are not 
successful in shutting 
down the reactor. 
Op. Modes: Power 
Operation 

SU5 Automatic or 
manual trip fails to 
shutdown the reactor. 
Op. Modes: Power 
Operation 
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GENERAL 
EMERGENCY 

SITE AREA 
EMERGENCY ALERT UNUSUAL EVENT 

   SU6 Loss of all onsite 
or offsite 
communications 
capabilities. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

   SU7 Failure to isolate 
containment or loss of 
containment pressure 
control. [PWR] 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SG8 Loss of all AC 
and Vital DC power 
sources for 15 minutes or 
longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

SS8 Loss of all Vital 
DC power for 15 minutes 
or longer. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 

  

  SA9 Hazardous event 
affecting a SAFETY 
SYSTEM needed for the 
current operating mode. 
Op. Modes: Power 
Operation, Startup, Hot 
Standby, Hot Shutdown 
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ECL: General Emergency 
SG1 

 

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to emergency  
buses6.9KV Shutdown Boards. 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 

Emergency Action Levels: 
 

 
 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV 
Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards(site-specific 
emergency buses). 

AND 
b. EITHER of the following: 

• Restoration of at least one AC emergency bus in less than (site-specific 4 
hours) is not likely. 

• Core Cooling CSF – RED (Site-specific indication of an inability to adequately 
remove heat from the core) 

 

Basis: 
 

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 one or more fission product barriers. In addition, fission product barrier 
monitoring capabilities may be degraded under these conditions. 

 
The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1. This will allow additional time for implementation of offsite protective actions. 

 
Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one AC emergency bus by the end of the analyzed 
station blackout coping period. Beyond this time, plant responses and event trajectory are 
subject to greater uncertainty, and there is an increased likelihood of challenges to multiple 
fission product barriers. 

 
The estimate for restoring at least one 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. 

Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 
determining that (site-specific 4 hours) has been exceeded, or will likely be exceeded. 
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Developer Notes: 
 

Although this IC and EAL may be viewed as redundant to the Fission Product Barrier ICs, it is 
included to provide for a more timely escalation of the emergency classification level. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The “site-specific hours” to restore AC power to an emergency bus should be based on the 
station blackout coping analysis performed in accordance with 10 CFR § 50.63 and Regulatory  
Guide 1.155, Station Blackout. 

 

Site-specific indication of an inability to adequately remove heat from the core: 
 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drive entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that  
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use  
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

  For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

  ECL Assignment Attributes: 3.1.4.B 
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ECL: General Emergency 
SG8 

 

Initiating Condition: Loss of all AC and Vital DC power sources for 15 minutes or longer. 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

Note:  The Emergency DirectorSED should declare the General Emergency promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 

 
(1)   a.    Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 

Boards OR 2A and 2B 6.9KV Shutdown Boards (site-specific emergency buses) 
for 15 minutes or longer. 

AND 
b. Indicated voltage is less than 105VDC on ALL 125VDC vital battery board 

busses I, II, III, and IV(site-specific bus voltage value) on ALL (site-specific 
Vital DC busses) for 15 minutes or longer. 

 

Basis: 
 
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 both EAL thresholds are met. 

 
Developer Notes: 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control 
capabilities for SAFETY SYSTEMS. 
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This IC and EAL were added to Revision 6 to address operating experience from the March,  
2011 accident at Fukushima Daiichi. 

 

  ECL Assignment Attributes: 3.1.4.B 
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 SS1 
ECL: Site Area Emergency 

 
Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses 
6.9KV Shutdown Boards for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly 

upon determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite and ALL onsite AC power to1A and 1B 6.9KV Shutdown 

Boards OR 2A and 2B 6.9KV Shutdown Boards (site-specific emergency 
buses) for 15 minutes or longer. 

 

Basis: 
 
This IC addresses a total loss of AC power that compromises the performance of all 
SAFETY SYSTEMS requiring electric power including those necessary for emergency 
core cooling, containment heat removal/pressure control, spent fuel heat removal and the 
ultimate heat sink. In addition, fission product barrier monitoring capabilities may be 
degraded under these conditions. This IC represents a condition that involves actual or 
likely major failures of plant functions needed for the protection of the public. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect 
the minimum number of operating generators necessary for that source to provide adequate 
power to an AC emergency bus. For example, if a backup power source is comprised of 
two generators (i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the 
EAL and Basis  section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY 
SYSTEMS. There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided  
that operation of this source is controlled in accordance with abnormal or emergency 
operating procedures, or beyond design basis accident response guidelines (e.g., FLEX 
support guidelines).  Such power sources should generally meet the “Alternate ac source” 
definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized 
and can be implemented within 15 minutes. Consider capabilities such as power source 
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cross-ties, “swing” generators, other power sources described in abnormal or emergency 
operating procedures, etc. Plants that have a proceduralized capability to supply offsite AC 
power to an affected unit via a cross-tie to a companion unit may credit this power source in 
the EAL provided that the planned cross-tie strategy meets the requirements of 10 CFR 
50.63. 

 

  ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
SS5 

 

Initiating Condition: Inability to shutdown the reactor causing a challenge to core cooling or 
RCS heat removal. 

 
Operating Mode Applicability: Power Operation 

 
Emergency Action Levels: 

 
(1) a. An automatic or manual trip did not shutdown the reactor. 

AND 
b. All manual actions to shutdown the reactor have been unsuccessful. 
AND 
c. EITHER of the following conditions exist: 

• Core Cooling CSF - RED(Site-specific indication of an inability to adequately 
remove heat from the core) 

• Heat Sink CSF - RED (Site-specific indication of an inability to adequately 
remove heat from the RCS) 

Basis: 
 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, all subsequent operator actions to manually shutdown the 
reactor are unsuccessful, and continued power generation is challenging the capability to 
adequately remove heat from the core and/or the RCS. This condition will lead to fuel damage if 
additional mitigation actions are unsuccessful and thus warrants the declaration of a Site Area 
Emergency. 

 
In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs. This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor. The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Escalation of the emergency classification level would be via IC RG1 or FG1. 

 
Developer Notes: 

 

This IC is applicable in any Mode in which the actual reactor power level could exceed the  
power level at which the reactor is considered shutdown. A PWR with a shutdown reactor 
power level that is less than or equal to the reactor power level which defines the lower bound of 
Power Operation (Mode 1) will need to include Startup (Mode 2) in the Operating Mode 
Applicability. For example, if the reactor is considered to be shutdown at 3% and Power  
Operation starts at >5%, then the IC is also applicable in Startup Mode. 
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Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

Site-specific indication of an inability to adequately remove heat from the core: 
 

[BWR] – Reactor vessel water level cannot be restored and maintained above Minimum Steam 
Cooling RPV Water Level (as described in the EOP bases). 

 

[PWR] – Insert site-specific values for an incore/core exit thermocouple temperature and/or 
reactor vessel water level that drives entry into a core cooling restoration procedure (or otherwise 
requires implementation of prompt restoration actions). Alternately, a site may use incore/core 
exit thermocouple temperatures greater than 1,200oF and/or a reactor vessel water level that  
corresponds to approximately the middle of active fuel. Plants with reactor vessel level 
instrumentation that cannot measure down to approximately the middle of active fuel should use  
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading 
is above the top of active fuel, then a reactor vessel level value should not be included. 

 

For plants that have implemented Westinghouse Owners Group Emergency Response  
Guidelines, enter the parameters used in the Core Cooling Red Path. 

 

Site-specific indication of an inability to adequately remove heat from the RCS: 
 

[BWR] - Use the Heat Capacity Temperature Limit. This addresses the inability to remove heat 
via the main condenser and the suppression pool due to high pool water temperature. 

 

[PWR] - Insert site-specific parameters associated with inadequate RCS heat removal via the 
steam generators. These parameters should be identical to those used for the Inadequate Heat 
Removal threshold Fuel Clad Barrier Potential Loss 2.B and threshold RCS Barrier Potential  
Loss 2.A in the PWR EAL Fission Product Barrier Table. 

 

  ECL Assignment Attributes: 3.1.3.B 
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ECL: Site Area Emergency 
 

Initiating Condition: Loss of all Vital DC power for 15 minutes or longer.     

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

SS8 

 
 

(1) Indicated voltage is less than 105VDC on ALL 125VDC vital battery board busses I, II, 
III, and IV (site-specific bus voltage value) on ALL (site-specific Vital DC busses) for 
15 minutes or longer. 

 
Basis: 

 
This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

Developer Notes: 
 

  The “site-specific bus voltage value” should be based on the minimum bus voltage 
necessary for adequate operation of SAFETY SYSTEM equipment. This voltage value should 
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate 
those loads. This voltage is usually near the minimum voltage selected when battery sizing is 
performed. 

 

  The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string  
of batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the 
minimum voltage is approximately 1.81 Volts per cell. 

 

  The “site-specific Vital DC busses” are the DC busses that provide monitoring and 
control capabilities for SAFETY SYSTEMS. 

 

  ECL Assignment Attributes: 3.1.3.B 

Note:  The Emergency DirectorSED should declare the Site Area Emergency promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 



143  

 

ECL: Alert 
 

Initiating Condition: Loss of all but one AC power source to emergency buses 6.9KV 
Shutdown Boards for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

SA1 

 

 
 

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards  OR 2A and 2B 6.9KV 
Shutdown Boards(site-  specific emergency buses) is reduced to a single power 
source for 15 minutes or longer. 

AND 
b. Any additional single power source failure will result in a loss of all AC power to 

SAFETY SYSTEMS. 
 

Basis: 
 

This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In this 
condition, the sole AC power source may be powering one, or more than one, train of safety- 
related equipment. This IC provides an escalation path from IC SU1. 

 
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 6.9KV Shutdown Boards 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 6.9KV Shutdown Boards being back-fed from an offsite power source. 

 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 

Escalation of the emergency classification level would be via IC SS1. 

Developer Notes: 
 

For a power source that has multiple generators, the EAL and/or Basis section should reflect the 
minimum number of operating generators necessary for that source to provide required power to 

Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 
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an AC emergency bus. For example, if a backup power source is comprised of two generators 
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis 
section must specify that both generators for that source are operating. 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

Developers should modify the bulleted examples provided in the basis section, above, as needed 
to reflect their site-specific plant designs and capabilities. 

 

The EALs and Basis should reflect that each independent offsite power circuit constitutes a  
single power source. For example, three independent 345KV offsite power circuits (i.e.,  
incoming power lines) comprise three separate power sources. Independence may be determined 
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power  
studies. 

 

The EAL and/or Basis section may specify use of a non-safety-related power source provided 
that operation of this source is recognized in AOPs and EOPs, or beyond design basis accident  
response guidelines (e.g., FLEX support guidelines). Such power sources should generally meet 
the “Alternate ac source” definition provided in 10 CFR 50.2. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
SA2 

 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Alert promptly upon determining that 15 

minutes has been exceeded, or will likely be exceeded. 
 
(1) a. An UNPLANNED event results in the inability to monitor one or more of the 

following parameters from within the Control Room for 15 minutes or longer. 
 

Reactor Power 
RCS Pressurizer Level 
RCS Pressure 
In-Core/Core Exit Temperature 
Levels in at least (site-specific number)one steam generators 
Steam Generator Auxiliary or Emergency Feed Water Flow 

 

AND 
b. ANY of the following transient events in progress. 

 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load 
 Reactor trip 
 ECCS (SI) actuation 

 

Basis: 
 
This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room. During this condition, the margin to a potential fission product barrier challenge 
is reduced. It thus represents a potential substantial degradation in the level of safety of the 
plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
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capability to perform emergency assessments. In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency plan 
implementing procedures addressing emergency classification, accident assessment, or   
protective action decision-making. 

 
This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling and RCS heat removal. The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition. In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

 
Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

 
Developer Notes: 

 

In the PWR parameter list column, the “site-specific number” should reflect the minimum 
number of steam generators necessary for plant cooldown and shutdown. This criterion may also 
specify whether the level value should be wide-range, narrow-range or both, depending upon the 
monitoring requirements in emergency operating procedures. 

 

Developers may specify either pressurizer or reactor vessel level in the PWR parameter column  
entry for RCS Level. 

 

Developers should consider if the “transient events” list needs to be modified to better reflect 
site-specific plant operating characteristics and expected responses. 

 

The number, type, location and layout of Control Room indications, and the range of possible 
failure modes, can challenge the ability of an operator to accurately determine, within the time 
period available for emergency classification assessments, if a specific percentage of indications 
have been lost. The approach used in this EAL facilitates prompt and accurate emergency 
classification assessments by focusing on the indications for a selected subset of parameters. 

 

By focusing on the availability of the specified parameter values, instead of the sources of those 
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power  
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or  
not, primary or alternate, individual meter value or computer group display, etc. 

 

A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72  
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the 
capability to perform emergency assessments. Compensatory measures for a loss of  
annunciation can be readily implemented and may include increased monitoring of main control  
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
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information used to operate the plant, or process through AOPs or EOPs. Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

With respect to establishing event severity, the response to a loss of radiation monitoring data 
(e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
event will ensure adequate plant staff and NRC awareness, and drive the establishment of  
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 

 

Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the 
design basis of a digital I&C system should consider the FMEA information when developing 
their site-specific EALs. 

 

Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown,  refueling, and defueled modes, no 
analogous IC is included for these modes of operation. 

 

ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
SA5 

 

Initiating Condition: Automatic or manual trip fails to shutdown the reactor, and subsequent 
manual actions taken at the reactor control consolesin the MCR are not successful in shutting 
down the reactor. 

 
Operating Mode Applicability: Power Operation 

 

 
 

Emergency Action Levels: 
 

(1) a. An automatic or manual trip did not shutdown the reactor. 
AND 
b. Manual actions taken at the reactor control consolesin the MCR are not successful 

in shutting down the reactor. 
 

Basis: 
 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and subsequent operator manual actions taken at the reactor 
control consolesin the MCR to shutdown the reactor are also unsuccessful. This condition 
represents an actual or potential substantial degradation of the level of safety of the plant. An 
emergency declaration is required even if the reactor is subsequently shutdown by an action 
taken away from the reactor control consolesMCR since this event entails a significant failure of 
the RPS. 

 
A manual action at in the reactor control consolesMCR is any operator action, or set of actions, 
which causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor 
trip). This action does not include manually driving in control rods or implementation of boron 
injection strategies. If this action(s) is unsuccessful, operators would immediately pursue 
additional manual actions at locations away from the reactor control consolesMCR (e.g., locally 
opening breakers). Actions taken at back-panels or other locations within the Control Room, or 
any location outside the Control Room, are not considered to be “at the reactor control consoles”. 

 
The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc. If the 
failure to shutdown the reactor is prolonged enough to cause a challenge to the core cooling or 
RCS heat removal safety functions, the emergency classification level will escalate to a Site Area 
Emergency via IC SS5. Depending upon plant responses and symptoms, escalation is also 
possible via IC FS1. Absent the plant conditions needed to meet either IC SS5 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. 

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. 
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A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Developer Notes: 

 

  This IC is applicable in any Mode in which the actual reactor power level could exceed 
the power level at which the reactor is considered shutdown. A PWR with a shutdown reactor  
power level that is less than or equal to the reactor power level which defines the lower bound of 
Power Operation (Mode 1) will need to include Startup (Mode 2) in the Operating Mode 
Applicability. For example, if the reactor is considered to be shutdown at 3% and Power  
Operation starts at >5%, then the IC is also applicable in Startup Mode. 

 

  Developers may include site-specific EOP criteria indicative of a successful reactor  
shutdown in an EAL statement, the Basis or both (e.g., a reactor power level). 

 

  The term “reactor control consoles” may be replaced with the appropriate site-specific 
term (e.g., main control boards). 

 

  ECL Assignment Attributes: 3.1.2.B 
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ECL: Alert 
SA9 

 

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
(1) a. The occurrence of ANY of the following hazardous events: 

 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 666 feet as reported by River Operations  
 River reservoir level at Stage II flood warning as reported by River Operations 
 (site-specific hazards) 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 
 
 
 
 
 
 
Basis: 

AND 
b. EITHER of the following: 

 Event damage has caused indications of degraded performance in at least one 
train of a SAFETY SYSTEM needed for the current operating mode. 

 The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 
component or structure needed for the current operating mode. 

 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode. This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant. 

 
EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available. The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train. 
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EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components. Operators will make this determination based on the totality of available event and 
damage report information. This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 
 
No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure 
of a piece of safety system equipment causes damage to the other train of the affected safety 
system or another safety system, then an emergency declaration is required in accordance with 
this IC and EAL.   

 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 

 
The emergency classification guidance provided above may also be used to assess damage caused 
by electrical arcing if no FIRE or EXPLOSION event is apparent. 

 
Escalation of the emergency classification level would be via IC FS1 or RS1. 

 
Developer Notes: 

 

For (site-specific hazards), developers should consider including other significant, site-specific 
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche). 

 

Nuclear power plant SAFETY SYSTEMS are comprised of two or more separate and redundant 
trains of equipment in accordance with site-specific design criteria. 

 

ECL Assignment Attributes: 3.1.2.B 
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SU1 
 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all offsite AC power capability to emergency buses 6.9KV 
Shutdown Boards for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 
 
(1) Loss of ALL offsite AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A 

and 2B 6.9KV Shutdown Boards(site-specific emergency buses) for 15 minutes or 
longer. 

 

Basis: 
 
This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of power to AC 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 SA1. 

 
Developer Notes: 

 

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power 
sources that supply power to the electrical distribution system that powers SAFETY SYSTEMS. 
There is typically 1 emergency bus per train of SAFETY SYSTEMS. 

 

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized and 
can be implemented within 15 minutes. Consider capabilities such as power source cross-ties, 
“swing” generators, other power sources described in abnormal or emergency operating 
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an 
affected unit via a cross-tie to a companion unit may credit this power source in the EAL 
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63. 

 

ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
SU2 

 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: 

 

 
 

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 

 

Reactor Power 
RCS Pressurizer Level 
RCS Pressure 
In-Core/Core Exit Temperature 
Levels in at least (site-specific number)one steam generators 
Steam Generator Auxiliary or Emergency Feed Water Flow 

 

Basis: 
 

This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room. This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

 
As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

 
An event involving a loss of plant indications, annunciators and/or display systems is evaluated in 
accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency plan 
implementing procedures addressing emergency classification, accident assessment, or   
protective action decision-making. 

 
This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling and RCS heat removal. The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 

Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 
determining that 15 minutes has been exceeded, or will likely be exceeded. 
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more significant than simply a reportable condition. In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

 
Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

 
Escalation of the emergency classification level would be via IC SA2. 

 
Developer Notes: 

 

In the PWR parameter list column, the “site-specific number” should reflect the minimum 
number of steam generators necessary for plant cooldown and shutdown. This criterion may also 
specify whether the level value should be wide-range, narrow-range or both, depending upon the 
monitoring requirements in emergency operating procedures. 

 

Developers may specify either pressurizer or reactor vessel level in the PWR parameter column  
entry for RCS Level. 

 

The number, type, location and layout of Control Room indications, and the range of possible 
failure modes, can challenge the ability of an operator to accurately determine, within the time 
period available for emergency classification assessments, if a specific percentage of indications 
have been lost. The approach used in this EAL facilitates prompt and accurate emergency 
classification assessments by focusing on the indications for a selected subset of parameters. 

 

By focusing on the availability of the specified parameter values, instead of the sources of those 
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power  
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or  
not, primary or alternate, individual meter value or computer group display, etc. 

 

A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72  
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the 
capability to perform emergency assessments. Compensatory measures for a loss of  
annunciation can be readily implemented and may include increased monitoring of main control  
boards and more frequent plant rounds by non-licensed operators. Their alerting function 
notwithstanding, annunciators do not provide the parameter values or specific component status 
information used to operate the plant, or process through AOPs or EOPs. Based on these 
considerations, a loss of annunciation is considered to be adequately addressed by reportability 
criteria, and therefore not included in this IC and EAL. 

 

With respect to establishing event severity, the response to a loss of radiation monitoring data 
(e.g., process or effluent monitor values) is considered to be adequately bounded by the 
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this 
event will ensure adequate plant staff and NRC awareness, and drive the establishment of  
appropriate compensatory measures and corrective actions. In addition, a loss of radiation 
monitoring data, by itself, is not a precursor to a more significant event. 
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Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the 
design basis of a digital I&C system should consider the FMEA information when developing 
their site-specific EALs. 

 

Due to changes in the configurations of SAFETY SYSTEMS, including associated 
instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no  
analogous IC is included for these modes of operation. 

 

  ECL Assignment Attributes:  3.1.1.A 



156  

 

ECL: Notification of Unusual Event 
SU3 

 

Initiating Condition: Reactor coolant activity greater than Technical Specification allowable 
limits. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2) 

 

(1) Reactor coolant sample analysis results indicate ANY of the following: 
• Dose Equivalent Iodine (I-131) greater than 0.265 µCi/gm for 48 hours or longer 

• Dose Equivalent Iodine (I-131) greater than 14 µCi/gm  

• RCS gross specific activity greater than 100/Ē µCi/gm 
(1) (Site-specific radiation monitor) reading greater than (site-specific value). 

 

(2) Sample analysis indicates that a reactor coolant activity value is greater than an allowable 
limit specified in Technical Specifications. 

 

Basis: 
 
This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in 
Technical Specifications. This condition is a precursor to a more significant event and represents 
a potential degradation of the level of safety of the plant. 

 
Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

 
Developer Notes: 

 

For EAL #1 – Enter the radiation monitor(s) that may be used to readily identify when RCS  
activity levels exceed Technical Specification allowable limits. This EAL may be developed 
using different methods and sites should use existing capabilities to address it (e.g., development  
of new capabilities is not required). Examples of existing methods/capabilities include: 

 

An installed radiation monitor on the letdown system or air ejector. 
A hand-held monitor or deployed detector reading with pre-calculated conversion values or 

readily implementable conversion calculation capability. 
 

The monitor reading values should correspond to an RCS activity level approximately at 
Technical Specification allowable limits. 

 

If there is no existing method/capability for determining this EAL, then it should not be included.  
IC evaluation will be based on EAL #2. 

 

For EAL#2 – Developers may reword the EAL to include the reactor coolant activity 
parameter(s) specified in Technical Specifications and the associated allowable limit(s) (e.g., 
values for dose equivalent I-131 and gross activity, time-dependent or transient values, etc.). If  
this approach is selected, all RCS activity allowable limits should be included. 
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  ECL Assignment Attributes:  3.1.1.A and 3.1.1.B 
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ECL: Notification of Unusual Event 
 
Initiating Condition: RCS leakage for 15 minutes or longer. 

 
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

 
Emergency Action Levels: (1 or 2 or 3) 

 
Note:  The Emergency DirectorSED should declare the Unusual Event promptly upon 

determining that 15 minutes has been exceeded, or will likely be exceeded. 

SU4 

 

(1) RCS unidentified or pressure boundary leakage greater than (site-specific value)10 gpm 
for 15 minutes or longer. 

 
(2) RCS identified leakage greater than (site-specific value)25 gpm for 15 minutes or longer. 

 

(3) Leakage from the RCS to a location outside containment greater than 25 gpm for 15 
minutes or longer. 

 
Basis: 

 
This IC addresses RCS leakage which may be a precursor to a more significant event. In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak. This condition is considered to be a potential degradation of 
the level of safety of the plant. 

 
EAL #1 and EAL #2 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 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 (e.g., steam generator tube leakage in a PWR) 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 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 a relief valve 
does not warrant an emergency classification. For PWRs, Aan emergency classification would 
be required if a mass loss is caused by a relief valve that is not functioning as designed/expected 
(e.g., a relief valve sticks open and the line flow cannot be isolated). 

 
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. 
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Developer Notes: 
 

EAL #1 – For the site-specific leak rate value, enter the higher of 10 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 

 

EAL #2 – For the site-specific leak rate value, enter the higher of 25 gpm or the value specified 
in the site’s Technical Specifications for this type of leakage. 

 

For sites that have Technical Specifications that do not specify a leakage type for steam 
generator tube leakage, developers should include an EAL for tube leakage greater than 25 gpm  
for 15 minutes or longer. 

 

  ECL Assignment Attributes:  3.1.1.A 
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ECL: Notification of Unusual Event 
 
Initiating Condition: Automatic or manual trip fails to shutdown the reactor. 

 
Operating Mode Applicability: Power Operation 

SU5 

 

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. 

 
Emergency Action Levels: (1 or 2) 

 
(1) a. An automatic trip did not shutdown the reactor. 

AND 
b. A subsequent manual action taken at the reactor control consolesin the MCR is 

successful in shutting down the reactor. 
 
(2) a. A manual trip did not shutdown the reactor. 

AND 
b. EITHER of the following: 

• A subsequent manual action taken at the reactor control consolesin the MCR 
is successful in shutting down the reactor. 

• A subsequent automatic trip is successful in shutting down the reactor. 
Basis: 

 
This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and either a subsequent operator manual action taken at the 
reactor control consoles or an automatic trip is successful in shutting down the reactor. This event 
is a precursor to a more significant condition and thus represents a potential degradation of       
the level of safety of the plant. 

 
Following the failure on an automatic reactor trip, operators will promptly initiate manual actions 
at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor trip). If 
these manual actions are successful in shutting down the reactor, core heat generation will quickly 
fall to a level within the capabilities of the plant’s decay heat removal systems. 

 
If an initial manual reactor trip is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a manual 
reactor trip) using a different switch). Depending upon several factors, the initial or subsequent 
effort to manually trip the reactor, or a concurrent plant condition, may lead to the generation of 
an automatic reactor trip signal. If a subsequent manual or automatic trip is successful in shutting 
down the reactor, core heat generation will quickly fall to a level within the capabilities               
of the plant’s decay heat removal systems. 

 
A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor trip). 
This action does not include manually driving in control rods or implementation of boron 
injection strategies. Actions taken at back-panels or other locations within the Control Room, or 
any location outside the Control Room, are not considered to be “at the reactor control consoles”. 
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The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc. If 
subsequent operator manual actions taken at the reactor control consoles are also unsuccessful in 
shutting down the reactor, then the emergency classification level will escalate to an Alert via IC 
SA5. Depending upon the plant response, escalation is also possible via IC FA1. Absent the 
plant conditions needed to meet either IC SA5 or FA1, an Unusual Event declaration is 
appropriate for this event. 

 
A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

 
Should a reactor trip signal be generated as a result of plant work (e.g., RPS setpoint testing), the 
following classification guidance should be applied. 

 
 If the signal causes a plant transient that should have included an automatic reactor trip and 

the RPS fails to automatically shutdown the reactor, then this IC and the EALs are 
applicable, and should be evaluated. 

 
 If the signal does not cause a plant transient and the trip failure is determined through other 

means (e.g., assessment of test results), then this IC and the EALs are not applicable and no 
classification is warranted. 

 
Developer Notes: 

 

This IC is applicable in any Mode in which the actual reactor power level could exceed the  
power level at which the reactor is considered shutdown. A PWR with a shutdown reactor  
power level that is less than or equal to the reactor power level which defines the lower bound of 
Power Operation (Mode 1) will need to include Startup (Mode 2) in the Operating Mode 
Applicability. For example, if the reactor is considered to be shutdown at 3% and Power  
Operation starts at >5%, then the IC is also applicable in Startup Mode. 

 

Developers may include site-specific EOP criteria indicative of a successful reactor shutdown in 
an EAL statement, the Basis or both (e.g., a reactor power level). 

 

  The term “reactor control consoles” may be replaced with the appropriate site-specific 
term (e.g., main control boards). 

 

  ECL Assignment Attributes:  3.1.1.A 
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SU6 

ECL: Notification of Unusual Event 
 
Initiating Condition: Loss of all onsite or offsite communications capabilities.  

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: (1 or 2 or 3) 

 
1. Loss of ALL of the following Table C3 Onsite communications methods capability 

affecting the ability to perform routine operations. 
 

2. Loss of ALL of the following Table C3 OffsiteORO communications methods capability 
affecting the ability to perform offsite notifications. 

 
3. Loss of ALL of the following Table C3 NRC communications methods capability 

affecting the ability to perform NRC notifications. 
  (site-specific list of communications methods) 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All Telephone Lines (Private 
and Commercial) 

X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 

Basis: 

 
This IC addresses a significant loss of on-site or offsite communications capabilities. While 
not a direct challenge to plant or personnel safety, this event warrants prompt notifications to 
OROs and the NRC. 

 
This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site 
information via individuals or multiple radio transmission points, individuals being sent to 
offsite locations, etc.). 

 
EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 

 
EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are listing of the OROs requiring 
notification  of an emergency declaration from the Control Room in accordance with the site 
Emergency PlanTennessee EMA, Rhea County, Meigs County and McMinn County.(see 
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Developer Notes). 
EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

 
Developer Notes: 

 

  EAL #1 - The “site-specific list of communications methods” should include all 
communications methods used for routine plant communications (e.g., commercial or site 
telephones, page-party systems, radios, etc.). This listing should include installed plant 
equipment and components, and not items owned and maintained by individuals. 

 

EAL #2 - The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to OROs as described  
in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals. Example methods are ring- 
down/dedicated telephone lines, commercial telephone lines, radios, satellite telephones and 
internet-based communications technology. 

 

In the Basis section, insert the site-specific listing of the OROs requiring notification of an 
emergency declaration from the Control Room in accordance with the site Emergency Plan, and 
typically within 15 minutes. 

 

EAL #3 – The “site-specific list of communications methods” should include all 
communications methods used to perform initial emergency notifications to the NRC as  
described in the site Emergency Plan. The listing should include installed plant equipment and 
components, and not items owned and maintained by individuals. These methods are typically 
the dedicated Emergency Notification System (ENS) telephone line and commercial telephone 
lines. 

 

  ECL Assignment Attributes: 3.1.1.C 
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ECL: Notification of Unusual Event 
SU7 

 

Initiating Condition: Failure to isolate containment or loss of containment pressure control.  
[PWR] 

 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 
 
Emergency Action Levels: (1 or 2) 

 
(1) a. Failure of containment to isolate when required by an actuation signal. 

AND 
b. ALL required penetrations are not closed within 15 minutes of the actuation 

signal. 
 
(2) a. Containment pressure greater than 2.8 PSIG (Phase B)(site-specific pressure). 

AND 
b. Less than one full train of Containment Spray(site-specific system or equipment) 

is operating per design for 15 minutes or longer. 
 
Basis: 

 
This IC addresses a failure of one or more containment penetrations to automatically isolate 
(close) when required by an actuation signal. It also addresses an event that results in high 
containment pressure with a concurrent failure of containment pressure control systems. Absent 
challenges to another fission product barrier, either condition represents potential degradation of 
the level of safety of the plant. 

 
For EAL #1, the containment isolation signal must be generated as the result on an off- 
normal/accident condition (e.g., a safety injection or high containment pressure); a failure 
resulting from testing or maintenance does not warrant classification. The determination of 
containment and penetration status – isolated or not isolated – should be made in accordance 
with the appropriate criteria contained in the plant AOPs and EOPs. The 15-minute criterion is 
included to allow operators time to manually isolate the required penetrations, if possible. 

 
EAL #2 addresses a condition where containment pressure is greater than the setpoint at which 
containment energy (heat) removal systems are designed to automatically actuate, and less than 
one full train of equipment is capable of operating per design. The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible. The inability to start the required equipment indicates that containment heat 
removal/depressurization systems (e.g., containment sprays or ice condenser fans) are either lost 
or performing in a degraded manner. 

 
This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a 
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers. 
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Developer Notes: 
 

Enter the “site-specific pressure” value that actuates containment pressure control systems (e.g., 
containment spray). Also enter the site-specific containment pressure control system/equipment 
that should be operating per design if the containment pressure actuation setpoint is reached. If  
desired, specific condition indications such as parameter values can also be entered (e.g., a 
containment spray flow rate less than a certain value). 

 

  EAL #2 is not applicable to the U.S. Evolutionary Power Reactor (EPR) design. 
 

 

  ECL Assignment Attributes:  3.1.1.A 
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APPENDIX A – ACRONYMS AND ABBREVIATIONS 

AC ...................................................................................................................... Alternating Current 
AOI.................................................................................................    Abnormal Operating Instruction 
 .......................................................................................................................................... A 
PRM .................................................................................................... Average Power Range Meter 
ATWS ................................................................................... Anticipated Transient Without Scram 
 .......................................................................................................................................... B 
&W................................................................................................................... Babcock and Wilcox 
 .......................................................................................................................................... B 
IIT ....................................................................................... Boron Injection Initiation Temperature 
 .......................................................................................................................................... B 
WR ................................................................................................................ Boiling Water Reactor 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ......................................................................................................Code of Federal Regulations 
CTMT/CNMT...............................................................................................................Containment 
CSF ............................................................................................................. Critical Safety Function 
CSFST...................................................................................... Critical Safety Function Status Tree 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL........................................................................................................... Emergency Action Level 
ECCS............................................................................................Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOP ............................................................................................... Emergency Operating Procedure 
EPA .............................................................................................Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................Emergency Plan Implementing Procedure 
 .......................................................................................................................................... E 
PR......................................................................................................... Evolutionary Power Reactor 
EPRI............................................................................................. Electric Power Research Institute 
ERG................................................................................................ Emergency Response Guideline 
FAA............................................................................................... Federal Aviation Administration 
FBI ..................................................................................................Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ......................................................................................................................General Emergency 
 .......................................................................................................................................... H    
CTL ............................................................................................. Heat Capacity Temperature Limit 
 .......................................................................................................................................... H 
PCI ................................................................................................. High Pressure Coolant Injection 
 .......................................................................................................................................... H 
SI ................................................................................................................Human System Interface 
HOO.............................................................................................. Headquarters Operations Officer 
IC........................................................................................................................Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
Keff ....................................................................................Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
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LOCA........................................................................................................Loss of Coolant Accident 
MCR.................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL .......................................................................................................................Main Steam Line 
mR, mRem, mrem, mREM ............................................................     milli-Roentgen Equivalent Man 
MW ....................................................................................................................................      Megawatt 
NEI............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS .................................................................................................Nuclear Steam Supply System 
NORAD .................................................................North American Aerospace Defense Command 
NOUE ............................................................................................(Notification Of) Unusual Event 
 .......................................................................................................................................... N 
UMARC4................................................................... Nuclear Management and Resources Council 
OBE.......................................................................................................Operating Basis Earthquake 
OCA .............................................................................................................Owner Controlled Area 
ODCM/ODAM ...................................................... Offsite Dose Calculation (Assessment) Manual 
ORO ................................................................................................ Off-site Response Organization 
PA ..............................................................................................................................Protected Area 
 .......................................................................................................................................... P 
ACS......................................................................................Priority Actuation and Control System 
PAG.......................................................................................................Protective Action Guideline 
 .......................................................................................................................................... P 
ICS ................................................................................... Process Information and Control System 
PRA/PSA ....................................Probabilistic Risk Assessment / Probabilistic Safety Assessment 
PWR........................................................................................................Pressurized Water Reactor 
PS ......................................................................................................................... Protection System 
PSIG................................................................................................. Pounds per Square Inch Gauge 
R......................................................................................................................................... Roentgen 
RCC............................................................................................................Reactor    Control    Console 
 .......................................................................................................................................... R 
CIC.................................................................................................. Reactor Core Isolation Cooling 
RCS .............................................................................................................Reactor Coolant System 
Rem, rem, REM ......................................................................................Roentgen Equivalent Man 
RETS.......................................................................Radiological Effluent Technical Specifications 
RPS .........................................................................................................Reactor Protection System 
RPV............................................................................................................. Reactor Pressure Vessel 
RVLIS ...................................................................... Reactor Vessel Level Instrumentation System 
 .......................................................................................................................................... R 
WCU ............................................................................................................ Reactor Water Cleanup 
SAR.............................................................................................................. Safety Analysis Report 
 .......................................................................................................................................... S 
AS .......................................................................................................... Safety Automation System 
SBO.........................................................................................................................Station Blackout 
SCBA ..................................................................................... Self-Contained Breathing Apparatus 
SED ............................................................................................................Site Emergency Director 
SG ...........................................................................................................................Steam Generator 
SI .............................................................................................................................. Safety Injection 

 
 

4 NUMARC was a predecessor organization of the Nuclear Energy Institute (NEI). 
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 .......................................................................................................................................... S 
ICS ..................................................................................... Safety Information and Control System 
SPDS ............................................................................................Safety Parameter Display System 
SRO............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TOAF .................................................................................................................. Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
WOG...................................................................................................... Westinghouse Owners Group 
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APPENDIX B – DEFINITIONS 

NEI 99-01 (Revision 6) 
November 2012 

 

The following definitions are taken from Title 10, Code of Federal Regulations, and related 
regulatory guidance documents. 

 
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 PAG exposure levels. 

 
General Emergency: Events are in progress or have occurred which involve actual or 
IMMINENT substantial core degradation or melting with potential for loss of containment 
integrity or HOSTILE ACTION that results in an actual loss of physical control of the facility. 
Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for more than 
the immediate site area. 

 
Notification of Unusual Event (NOUE): 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. 

 
Site Area Emergency: Events are in progress or have occurred which involve actual or likely 
major failures of plant functions needed for protection of the public or HOSTILE ACTION that 
results in intentional damage or malicious acts; 1) toward site personnel or equipment that could 
lead to the likely failure of or; 2) that prevent effective access to, equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA PAG exposure levels beyond the site boundary. 

 
The following are key terms necessary for overall understanding the NEI 99-01 emergency 
classification scheme. 

 
Emergency Action Level (EAL): A pre-determined, observable threshold for an Initiating 
Condition that, when met or exceeded, places the plant in a given emergency classification level. 

 
Emergency Classification Level (ECL): One of a set of names or titles established by the US 
Nuclear Regulatory Commission (NRC) for grouping off-normal events or conditions according 
to (1) potential or actual effects or consequences, and (2) resulting onsite and offsite response 
actions. The emergency classification levels, in ascending order of severity, are: 

 
 Notification of Unusual Event (NOUE) 
 Alert 
 Site Area Emergency (SAE) 
 General Emergency (GE) 

 
Fission Product Barrier Threshold: A pre-determined, observable threshold indicating the loss or 
potential loss of a fission product barrier. 

 
Initiating Condition (IC): An event or condition that aligns with the definition of one of the four 
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emergency classification levels by virtue of the potential or actual effects or consequences. 
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NEI 99-01 (Revision 6) 
November 2012 

 

Selected terms used in Initiating Condition and Emergency Action Level statements are set in all 
capital letters (e.g., ALL CAPS). These words are defined terms that have specific meanings as 
used in this document. The definitions of these terms are provided below. 
ALERT: Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA PAG exposure levels. 

 
CONFINEMENT BOUNDARY: (Insert a site-specific definition for this term.) Developer  
Note – The barrier(s) between spent fuel and the environment once the spent fuel is processed  
for dry storage.Spent Fuel Storage Canister CONFINEMENT BOUNDARY consists of MPC 
shell, bottom base plate, MPC lid (including the vent and drain port cover plates), MPC closure 
ring, and associated welds. 

 
CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided. Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident.(Insert a site-specific 
definition for this term.) Developer Note – 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. 
 
EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 

 

EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to 
combustion, chemical reaction or overpressurization. A release of steam (from high energy lines 
or components) or an electrical component failure (caused by short circuits, grounding, arcing, 
etc.) should not automatically be considered an explosion. Such events may require a post-event 
inspection to determine if the attributes of an explosion are present. 

 
FAULTED: The term applied to a steam generator that has a steam leak on the secondary side of 
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam generator to 
become completely depressurized. Developer Note – This term is applicable to PWRs only. 

 

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping drive 
belts or overheated electrical equipment do not constitute FIRES. Observation of flame is 
preferred but is NOT required if large quantities of smoke and heat are observed. 

 

FLOODING:  A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

 
GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment 
integrity or hostile actions that result in an actual loss of physical control of the facility. 
Releases can be reasonably expected to exceed EPA Protective Action Guideline exposure 
levels offsite for more than the immediate site area. 
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HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be met 
by the station. 

 
HOSTILE ACTION: An act toward 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). 

 
HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 
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NEI 99-01 (Revision 6) 
November 2012 

 

IMMINENT: The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 
IMPEDE(d):  Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (for example, 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 

 
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is 
designed and constructed for the interim storage of spent nuclear fuel and other radioactive 
materials associated with spent fuel storage. 

 
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: (Insert a site-specific definition for this term.) Developer  
Note – This term is typically taken to mean the site property owned by, or otherwise under the 
control of, the licensee. In some cases, it may be appropriate for a licensee to define a smaller 
area with a perimeter closer to the plant Protected Area perimeter (e.g., a site with a large OCA  
where some portions of the boundary may be a significant distance from the Protected Area). In  
these cases, developers should consider using the boundary defined by the Restricted or Secured  
Owner Controlled Area (ROCA/SOCA). The area and boundary selected for scheme use must 
be consistent with the description of the same area and boundary contained in the Security Plan. 
The site property owned by or otherwise under the control of Site Security. 

 
PROJECTILE: An object directed toward a NPP that could cause concern for its continued 
operability, reliability, or personnel safety. 

 
PROTECTED AREA: (Insert a site-specific definition for this term.) Developer Note – This 
term is typically taken to mean the area under continuous access monitoring and control, and 
armed protection as described in the site Security Plan. The area which is encompassed by the 
security fence and to which access is controlled. 

 
REFUELING PATHWAY: (Insert a site-specific definition for this term.) Developer Note –  
This description should include all the cavities, tubes, canals and pools through which irradiated 
fuel may be moved, but not including the reactor vessel.The reactor refueling cavity, spent fuel 
pool, or fuel transfer canal. 

 
RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of 
sufficient magnitude to require a safety injection. Developer Note – This term is applicable to  
PWRs only. 

 

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. Developer Note – This term may be modified to include the 
attributes of “safety-related” in accordance with 10 CFR 50.2 or other site-specific terminology, 
if desired. 

 

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 
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involve a HOSTILE ACTION. 
SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 

 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally. 
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NEI 99-01 (Revision 6) 
November 2012 

 

UNPLANNED: A parameter change or an event that is not 1) the result of an intended evolution 
or 2) an expected plant response to a transient. The cause of the parameter change or event may 
be known or unknown. 

 
UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection 
has been initiated. No releases of radioactive material requiring offsite response or monitoring 
are expected unless further degradation of safety systems occurs. 

 
VALID:  An indication, report, or condition, is considered to be valid when it is verified by (1) 
an instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 

 
VISIBLE DAMAGE: Damage to a 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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1.0 PURPOSE 
 
This document provides an explanation and rationale for each Emergency Action Level (EAL) 
included in the EAL Upgrade Project for Watts Bar Nuclear Power Plant (WBN). It 
should be used to facilitate review of the WBN EALs and provide historical documentation 
for future reference. Decision-makers responsible for implementation of EPIP-1, "Emergency 
Plan Classification Logic," may use this document as a technical reference in support of EAL 
interpretation. This information may assist the Site Emergency Director (SED) in making 
classifications, particularly those involving judgment or multiple events. The basis information 
may also be useful in training and for explaining event classifications to off-site officials. 
 
The expectation is that emergency classifications are to be made as soon as conditions are 
present and recognizable for the classification, but within 15 minutes or less in all cases of 
conditions present. Use of this document for assistance is not intended to delay the 
emergency classification. 
 
Because the information in a basis document can affect emergency classification decision 
making (for example, the SED refers to it during an event), the NRC staff expects that changes to 
the basis document will be evaluated in accordance with the provisions of 10 CFR 50.54(q). 
 
2.0 DISCUSSION 
 
2.1 BACKGROUND 
 
EALs are the plant-specific indications, conditions or instrument readings that are utilized to 
classify emergency conditions defined in the TVA Radiological Emergency Plan (REP). 
 
In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of 
Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance. 
NEI 99-01 (NUMARC/NESP-007) Revisions 4 and 5 were subsequently issued for industry 
implementation. Enhancements over earlier revisions included: 
 

• Consolidating the system malfunction initiating conditions and example emergency 
action levels which address conditions that may be postulated to occur during plant 
shutdown conditions. 

• Initiating conditions and example emergency action levels that fully address conditions 
that may be postulated to occur at permanently Defueled Stations and Independent Spent 
Fuel Storage Installations (ISFSIs). 

• Simplifying the fission product barrier EAL threshold for a Site Area Emergency. 
 
Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to 
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs). 
Using NEI 99-01 Revision 6, "Methodology for the Development of Emergency Action Levels 
for Non-Passive Reactors," November 2012 (ADAMS Accession Number ML12326A805) (ref. 
4.1.1), WBN conducted an EAL implementation upgrade project that produced the EALs 
discussed herein. 
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2.2 FISSION PRODUCT BARRIERS 
 
Fission product barrier thresholds represent threats to the defense in depth design concept that 
precludes the release of radioactive fission products to the environment. This concept relies on 
multiple physical barriers, any one of which, if maintained intact, precludes the release of 
significant amounts of radioactive fission products to the environment. 
 
Many of the EALs derived from the NEI methodology are fission product barrier threshold 
based. That is, the conditions that define the EALs are based upon thresholds that represent the 
loss or potential loss of one or more of the three fission product barriers. "Loss" and "Potential 
Loss" signify the relative damage and threat of damage to the barrier. A "Loss" threshold means 
the barrier no longer assures containment of radioactive materials. A "Potential Loss" threshold 
implies an increased probability of barrier loss and decreased certainty of maintaining the barrier. 
The primary fission product barriers are: 
 

A. Fuel Clad (FC): The Fuel Clad Barrier consists of the cladding material that contains the 
fuel pellets. 
 

B. Reactor Coolant System (RCS): The RCS Barrier includes the RCS primary side and its 
connections up to and including the pressurizer safety and relief valves, and other 
connections up to and including the primary isolation valves. 
 

C. Containment (CNTMT): The Containment Barrier includes the containment building and 
connections up to and including the outermost containment isolation valves. This barrier 
also includes the main steam, feedwater, and blowdown line extensions outside the 
containment building up to and including the outermost secondary side isolation valve.  
Containment Barrier thresholds are used as criteria for escalation of the ECL from Alert 
to a Site Area Emergency or a General Emergency 

 
2.3 FISSION PRODUCT BARRIER CLASSIFICATION CRITERIA 
 
The following criteria are the bases for event classification related to fission product barrier 
loss or potential loss: 
 
Alert: 
Any loss or any potential loss of either Fuel Clad or RCS barrier 
 
Site Area Emergency: 
Loss or potential loss of any two barriers 
 
General Emergency: 
Loss of any two barriers and loss or potential loss of the third barrier 
 
2.4 EAL ORGANIZATION 
 
The WBN EAL scheme includes the following features: 
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• Division of the EAL set into three broad groups: 

 
o EALs applicable under any plant operating modes - This group would be reviewed by 

the EAL-user any time emergency classification is considered. 
 

o EALs applicable only under hot operating modes - This group would only be 
reviewed by the EAL-user when the plant is in Hot Shutdown, Hot Standby, Startup, 
or Power Operation mode. 
 

o EALs applicable only under cold operating modes - This group would only be 
reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or 
Defueled mode. 

 
• The purpose of the groups is to avoid review of hot condition EALs when the plant is in a 

cold condition and avoid review of cold condition EALs when the plant is in a hot condition. 
This approach significantly minimizes the total number of EALs that must be reviewed by 
the EAL-user for a given plant condition, reduces EAL-user reading burden and, thereby, 
speeds identification of the EAL that applies to the emergency. 

 
• Within each group, assignment of EALs to categories and subcategories: 
 
Category and subcategory titles are selected to represent conditions that are operationally 
significant to the EAL-user. The WBN EAL categories are aligned to and represent the NEI 99-
01"Recognition Categories." Subcategories are used in the WBN scheme as necessary to further 
divide the EALs of a category into logical sets of possible emergency classification thresholds. 
The WBN EAL categories and subcategories are listed below.



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 6 
Revision 0 

 
Table 1 - WBN EAL Groups, Categories and Subcategories 

 
WBN EALs  

Category Subcategory 
Group: Any Operating Mode 
R - Abnormal Rad Levels/Rad Effluent   1 - Radiological Effluent     
      2 - Irradiated Fuel Event      
      3 - Area Radiation Levels 
 
H - Hazards and Other Conditions Affecting   1 - Security       
      2 - Seismic Event        
      3 - Natural or Technological Hazard 
      4 - Fire 
      5 - Hazardous Gases 
      6 - Control Room Evacuation 
      7 - Emergency Director Judgment 
 
E- ISFSI       1 - Confinement Boundary     
        Group: Hot Conditions 
      1 - Loss of Essential AC Power     
      2 - Loss of Vital DC Power 
      3 - Loss of Control Room Indications 
      4 - RCS Activity 
S - System Malfunction     5 - RCS Leakage 
      6 - RPS Failure 
      7 - Loss of Communications 
      8 - Containment Failure 
      9 - Hazardous Event Affecting Safety Systems 
 
F - Fission Product Barrier     None        
Group: Cold Conditions 
      1 - RCS Level      
      2 - Loss of Essential AC Power    
C - Cold Shutdown/Refueling System    3 - RCS Temperature 
Malfunction      4 - Loss of Vital DC Power 
      5 - Loss of Communications 
      6 - Hazardous Event Affecting Safety Systems 
 

 
The primary tool for determining the emergency classification level is the EAL Classification 
Wallboard. The user of the EAL Classification Wallboard may (but is not required to) consult the 
EAL Technical Bases Document in order to obtain additional information concerning the EALs 
under classification consideration. The user should consult this document for such information.
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2.5 TECHNICAL BASES INFORMATION 
 
EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any, 
Hot, Cold), EAL category (R, C, H, S, E and F) and EAL subcategory.  
 
For each EAL, the following information is provided: 
 

• Category Letter & Title 
 

• Initiating Condition (IC) 
 

• Operating Mode Applicability 
 

• Site-specific EAL description of the generic IC given in NEI 99-01 Rev. 6. 
 
Each EAL is assigned a unique identifier to support accurate communication of the emergency 
classification to onsite and offsite personnel. Three characters define each EAL identifier: 
 

1. First character (letter): Corresponds to the EAL category as described above (R, C, H, S, 
E or F) 
 

2. Second character (letter): The emergency classification (G, S, A or U) 
• G = General Emergency 
• S = Site Area Emergency 
• A = Alert 
• U = Unusual Event 

 
3. Third character (number): Subcategory number within the given category.  Subcategories 

are sequentially numbered beginning with the number one (1). If a category does not 
have a subcategory, this character is assigned the number one (1). 

 
Exact wording of the EAL as it appears in the EAL Classification Matrix 
 
Basis 
 
A Plant-Specific basis section that provides WBN-relevant information concerning the 
EAL. This is followed by a Generic basis section that provides a description of the rationale 
for the EAL as provided in NEI 99-01 Rev. 6. 
 
WBN Basis Reference(s) 
 
Site-specific source documentation from which the EAL is derived. 
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2.6 OPERATING MODE APPLICABILITY (REF. 4.1.7) 
 
1 Power Operation 
Keff greater than or equal to 0.99 and reactor thermal power greater than 5% 
 
2 Startup 
Keff greater than or equal to 0.99 and reactor thermal power less than or equal to 5% 
 
3 Hot Standby 
Keff less than 0.99 and average coolant temperature greater than or equal to 350°F 
 
4 Hot Shutdown 
Keff less than 0.99 and average coolant temperature between 200°F and 350°F  
 
5 Cold Shutdown 
Keff less than 0.99 and average coolant temperature less than or equal to 200°F and all reactor 
vessel head closure bolts fully tensioned 
 
6 Refueling 
One or more reactor vessel head closure bolts are less than fully tensioned 
 
D Defueled 
All reactor fuel removed from reactor pressure vessel (full core off load during refueling 
or extended outage). 
 
The plant operating mode that exists at the time that the event occurs (prior to any protective 
system or operator action being initiated in response to the condition) should be compared to the 
mode applicability of the EALs. If a lower or higher plant operating mode is reached before the 
emergency classification is made, the declaration shall be based on the mode that existed at the 
time the event occurred. 
 
2.7 Unit Designation 
 
The specific unit designator (1 or 2) is represented.  For equipment or components that are 
common or non unit-specific the 0 designator is used. (Example 0-RE-XX represents a radiation 
monitor that is common to both units). 
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS 

 

3.1 GENERAL CONSIDERATIONS 
 

When making an emergency classification, the Site Emergency Director (SED) must consider all 
information having a bearing on the proper assessment of an Initiating Condition (IC). This 
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability, 
Notes, and the informing basis information. In the Recognition Category F matrices, EALs are 
based on loss or potential loss of Fission Product Barrier Thresholds. 
 
3.1.1 Classification Timeliness 
 
NRC regulations require the licensee to establish and maintain the capability to assess, classify, 
and declare an emergency condition within 15 minutes after the availability of indications to 
plant operators that an emergency action level has been exceeded and to promptly declare the 
emergency condition as soon as possible following identification of the appropriate emergency 
classification level. The NRC staff has provided guidance on implementing this requirement in 
NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency Planning for Nuclear Power Plants" 
(ref. 4.1.11). 
 
3.1.2 Valid Indications 
 
All emergency classification assessments shall be based upon valid indications, reports or 
conditions. A valid indication, report, or condition, is one that has been verified through 
appropriate means such that there is no doubt regarding the indicator's operability, the condition's 
existence, or the report's accuracy. For example, verification could be accomplished through an 
instrument channel check, response on related or redundant indicators, or direct observation by 
plant personnel. 
 
An indication, report, or condition is considered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct 
observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
3.1.3 Imminent Conditions 
 
For ICs and EALs that have a stipulated time duration (for example, 15 minutes, 30 minutes, 
etc.), the Site Emergency Director (SED) should not wait until the applicable time has elapsed, 
but should declare the event as soon as it is determined that the condition has exceeded, or will 
likely exceed, the applicable time. If an ongoing radiological release is detected and the release 
start time is unknown, it should be assumed that the release duration specified in the IC/EAL has 
been exceeded, absent data to the contrary. 
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3.1.4 Planned vs. Unplanned Events 
 
A planned work activity that results in an expected event or condition which meets or exceeds an 
EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as 
planned, and 2) the plant remains within the limits imposed by the operating license. Such 
activities include planned work to test, manipulate, repair, maintain or modify a system or 
component. In these cases, the controls associated with the planning, preparation and execution 
of the work will ensure that compliance is maintained with all aspects of the operating license 
provided that the activity proceeds and concludes as expected. Events or conditions of this type 
may be subject to the reporting requirements of 10 § CFR 50.72 (ref. 4.1.4). 
 
3.1.5 Classification Based on Analysis 
 
The assessment of some EALs is based on the results of analyses that are necessary to ascertain 
whether a specific EAL threshold has been exceeded (for example, dose assessments, chemistry 
sampling, RCS leak rate calculation, etc.). For these EALs, the EAL wording or the associated 
basis discussion will identify the necessary analysis. In these cases, the 15-minute declaration 
period starts with the availability of the analysis results that show the threshold to be exceeded 
(that is, this is the time that the EAL information is first available). The NRC expects licensees to 
establish the capability to initiate and complete EAL-related analyses within a reasonable period 
of time (for example, maintain the necessary expertise on-shift). 
 
3.1.6 Site Emergency Director (SED) Judgment 
 
While the EALs have been developed to address a full spectrum of possible events and 
conditions which may warrant emergency classification, a provision for classification based on 
operator/management experience and judgment is still necessary. The NEI 99-01 EAL scheme 
provides the Site Emergency Director (SED) with the ability to classify events and conditions 
based upon judgment using EALs that are consistent with the Emergency Classification Level 
(ECL) definitions (refer to Category H). The Site Emergency Director (SED) will need to 
determine if the effects or consequences of the event or condition reasonably meet or exceed a 
particular ECL definition. A similar provision is incorporated in the Fission Product Barrier 
Tables; judgment may be used to determine the status of a fission product barrier. 
 
3.2 CLASSIFICATION METHODOLOGY 

 

To make an emergency classification, the user will compare an event or condition (that is, the 
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or 
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode 
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise met, 
the emergency classification process "clock" starts, and the ECL must be declared in accordance 
with plant procedures no later than fifteen minutes after the process "clock" started. 
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When assessing an EAL that specifies a time duration for the off-normal condition, the "clock" 
for the EAL time duration runs concurrently with the emergency classification process "clock." 
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.11). 
 
3.2.1 Classification of Multiple Events and Conditions 
 
When multiple emergency events or conditions are present, the user will identify all met or 
exceeded EALs. The highest applicable ECL identified during this review is declared. For 
example: 
 

• If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at two 
different units, a Site Area Emergency should be declared. 

 
There is no "additive" effect from multiple EALs meeting the same ECL. For example: 
 

• If two Alert EALs are met, whether at one unit or at two different units, an Alert should 
be declared. 

 
Related guidance concerning classification of rapidly escalating events or conditions is provided 
in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for Emergency 
Notifications During Quickly Changing Events (ref. 4.1.2). 
 
3.2.2 Consideration of Mode Changes During Classification 
 
The mode in effect at the time that an event or condition occurred, and prior to any plant or 
operator response, is the mode that determines whether or not an IC is applicable. If an event or 
condition occurs, and results in a mode change before the emergency is declared, the emergency 
classification level is still based on the mode that existed at the time that the event or condition 
was initiated (and not when it was declared). Once a different mode is reached, any new event or 
condition, not related to the original event or condition, requiring emergency classification 
should be evaluated against the ICs and EALs applicable to the operating mode at the time of the 
new event or condition. 
 
For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable 
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered 
during the subsequent plant response. In particular, the fission product barrier EALs are 
applicable only to events that initiate in the Hot Shutdown mode or higher. 
 
3.2.3 Classification of Imminent Conditions 
 
Although EALs provide specific thresholds, the Emergency Coordinator must remain alert to 
events or conditions that could lead to meeting or exceeding an EAL within a relatively short 
period of time (that is, a change in the ECL is IMMINENT). If, in the judgment of the 
Emergency Coordinator, meeting an EAL is IMMINENT, the emergency classification should 
be made as if the EAL has been met. While applicable to all emergency classification levels, this 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 12 
Revision 0 

 
approach is particularly important at the higher emergency classification levels since it provides 
additional  
time for implementation of protective measures. 
 
3.2.4 Emergency Classification Level Upgrading and Termination 
 
Once a classification level is declared, no downgrade to a lower classification will be allowed.  
An ECL may be terminated when the event or condition that meets the highest IC and EAL 
no longer exists, and other site-specific termination requirements are met.  
 
As noted above, guidance concerning classification of rapidly escalating events or conditions is 
provided in RIS 2007-02 (ref. 4.1.2). 
 
3.2.5 Classification of Short-Lived Events 
 
Event-based ICs and EALs define a variety of specific occurrences that have potential or actual 
safety significance. By their nature, some of these events may be short-lived and, thus, over 
before the emergency classification assessment can be completed. If an event occurs that meets 
or exceeds an EAL, the associated ECL must be declared regardless of its continued presence at 
the time of declaration. Examples of such events include an earthquake or a failure of the reactor 
protection system to automatically trip the reactor followed by a successful manual trip. 
 
3.2.6 Classification of Transient Conditions 
 
Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the 
IC/EAL conditions be present for a defined period of time before an emergency declaration is 
warranted. In cases where no time-based criterion is specified, it is recognized that some 
transient conditions may cause an EAL to be met for a brief period of time (for example, a few 
seconds to a few minutes). The following guidance should be applied to the classification of 
these conditions. 
 
EAL momentarily met during expected plant response - In instances where an EAL is briefly met 
during an expected (normal) plant response, an emergency declaration is not warranted provided 
that associated systems and components are operating as expected, and operator actions are 
performed in accordance with procedures. 
 
EAL momentarily met but the condition is corrected prior to an emergency declaration - If an 
operator takes prompt manual action to address a condition, and the action is successful in 
correcting the condition prior to the emergency declaration, then the applicable EAL is not 
considered met and the associated emergency declaration is not required. For illustrative 
purposes, consider the following example: 
 

An ATWS occurs and the high pressure ECCS systems fail to automatically start. RCS 
level rapidly decreases and the plant enters an inadequate core cooling condition (a 
potential loss of both the fuel clad and RCS barriers). If an operator manually starts a high 
pressure ECCS system in accordance with an EOP step and clears the inadequate core 
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cooling condition prior to an emergency declaration, then the classification should be based 
on the ATWS only. 
 

It is important to stress that the 15-minute emergency classification assessment period (process 
clock) is not a "grace period" during which a classification may be delayed to allow the 
performance of a corrective action that would obviate the need to classify the event.  Emergency 
classification assessments must be deliberate and timely, with no undue delays.  The provision 
discussed above addresses only those rapidly evolving situations when an operator is able to take 
a successful corrective action prior to the Site Emergency Director (SED) completing the review 
and steps necessary to make the emergency declaration. This provision is included to ensure that 
any public protective actions resulting from the emergency classification are truly warranted by 
the plant conditions. 
 
3.2.7 After-the-Fact Discovery of an Emergency Event or Condition 
 
In some cases, an EAL may be met but the emergency classification was not made at the time of 
the event or condition. This situation can occur when personnel discover that an event or 
condition existed which met an EAL, but no emergency was declared, and the event or condition 
no longer exists at the time of discovery. This may be due to the event or condition not being 
recognized at the time or an error that was made in the emergency classification process. 
 
In these cases, no emergency declaration is warranted; however, the guidance contained in 
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in 
accordance with 10 CFR § 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared 
event or condition. The licensee should also notify appropriate State and local agencies in 
accordance with the agreed upon arrangements. 
 
3.2.8 Retraction of an Emergency Declaration 
 
Guidance on the retraction of an emergency declaration reported to the NRC is discussed in 
NUREG-1022 (ref. 4.1.3).
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5.0  DEFINITIONS, ACRONYMS & ABBREVIATIONS 
 

5.1  DEFINITIONS  
 
Selected terms used in Initiating Condition and Emergency Action Level statements are set in 
all capital letters (for example, ALL CAPS). These words are defined terms that have specific 
meanings as used in this document. The definitions of these terms are provided below. 
 
ALERT: Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA PAG exposure levels. 
 
CONFINEMENT BOUNDARY: Spent Fuel Storage Canister CONFINEMENT BOUNDARY 
consists of MPC shell, bottom base plate, MPC lid (including the vent and drain port cover 
plates), MPC closure ring, and associated welds. 

CONTAINMENT CLOSURE: Containment condition where at least one integral barrier to the 
release of radioactive material is provided.  Sufficient separation of the containment atmosphere 
from the outside environment is provided such that a barrier to the escape of radioactive material 
is reasonably expected to remain in place following a core melt accident. 

EPA PAGs:  Environment Protection Agency Protective Action Guidelines. The EPA PAGs are 
expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or 
projected offsite exposures in excess of the EPA PAGs requires TVA to recommend protective 
actions for the general public to offsite planning agencies. 
 
EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to 
combustion, chemical reaction or overpressurization.  A release of steam (from high energy lines 
or components) or an electrical component failure (caused by short circuits, grounding, arcing, 
etc.) should not automatically be considered an explosion.  Such events may require a post-event 
inspection to determine if the attributes of an explosion are present.   

FAULTED: The term applied to a steam generator that has a steam leak on the secondary side of 
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam generator 
to become completely depressurized.  

FIRE: Combustion characterized by heat and light.  Sources of smoke such as slipping drive 
belts or overheated electrical equipment do not constitute FIRES. Observation of flame is 
preferred but is NOT required if large quantities of smoke and heat are observed. 

FLOODING:  A condition where water is entering a room or area faster than installed equipment 
is capable of removal, resulting in a rise of water level within the room or area. 
 
GENERAL EMERGENCY:  Events are in process or have occurred which involve actual or 
imminent substantial core degradation or melting with potential for loss of containment integrity 
or hostile actions that result in an actual loss of physical control of the facility. Releases can be 
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reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for more 
than the immediate site area. 
 
HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be met 
by the station. 

HOSTILE ACTION: An act toward 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 (that is, this may include violent acts between 
individuals in the owner controlled area). 

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or 
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing 
destruction. 

IMMINENT:  The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

IMPEDE(d):  Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (for example, 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 
 
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is 
designed and constructed for the interim storage of spent nuclear fuel and other radioactive 
materials associated with spent fuel storage.  

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: The site property owned by or otherwise under the control of 
Site Security. 

PROJECTILE: An object directed toward a NPP that could cause concern for its continued 
operability, reliability, or personnel safety. 

PROTECTED AREA:  The area which is encompassed by the security fence and to which access 
is controlled. 

REFUELING PATHWAY: The reactor refueling cavity, spent fuel pool, or fuel transfer canal. 

RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of 
sufficient magnitude to require a safety injection.   
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SAFETY SYSTEM: A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS.  These are typically systems 
classified as safety-related.   

SECURITY CONDITION: Any Security Event as listed in the approved security contingency 
plan that constitutes a threat/compromise to site security, threat/risk to site personnel, or a 
potential degradation to the level of safety of the plant. A SECURITY CONDITION does not 
involve a HOSTILE ACTION. 

SITE AREA EMERGENCY:  Events are in process or have occurred which involve actual or 
likely major failures of plant functions needed for protection of the public or hostile actions that 
result in intentional damage or malicious acts; (1) toward site personnel or equipment that could 
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guidelines exposure levels beyond the site boundary. 
 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally.  

UNPLANNED: A parameter change or an event that is not 1) the result of an intended evolution 
or 2) an expected plant response to a transient.  The cause of the parameter change or event may 
be known or unknown. 

UNUSUAL EVENT:  Events are in process or have occurred which indicate a potential 
degradation in the level of safety of the plant or indicate a security threat to facility protection 
has been initiated. No releases of radioactive material requiring offsite response or monitoring 
are expected unless further degradation of safety systems occurs. 
 
VALID:  An indication, report, or condition, is considered to be valid when it is verified by (1) 
an instrument channel check, or (2) indications on related or redundant indicators, or (3) by 
direct observation by plant personnel, such that doubt related to the indicator's operability, the 
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need 
for timely assessment. 
 
VISIBLE DAMAGE: Damage to a 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. 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 18 
Revision 0 

 

  

5.2  ABBREVIATIONS/ACRONYMS 
AC ...................................................................................................................... Alternating Current 
AOP................................................................................................. Abnormal Operating Procedure 
ATWS ................................................................................... Anticipated Transient Without Scram 
CDE...................................................................................................... Committed Dose Equivalent 
CFR ...................................................................................................... Code of Federal Regulations 
CTMT/CNMT ............................................................................................................... Containment 
CSF ............................................................................................................. Critical Safety Function 
CSFST ...................................................................................... Critical Safety Function Status Tree 
DBA .............................................................................................................. Design Basis Accident 
DC .............................................................................................................................. Direct Current 
EAL ........................................................................................................... Emergency Action Level 
ECCS............................................................................................ Emergency Core Cooling System 
ECL ................................................................................................ Emergency Classification Level 
EOF ..................................................................................................Emergency Operations Facility 
EOP ............................................................................................... Emergency Operating Procedure 
EPA ............................................................................................. Environmental Protection Agency 
EPG ............................................................................................... Emergency Procedure Guideline 
EPIP ................................................................................ Emergency Plan Implementing Procedure 
EPRI ............................................................................................. Electric Power Research Institute 
ERG................................................................................................ Emergency Response Guideline 
FAA............................................................................................... Federal Aviation Administration 
FBI .................................................................................................. Federal Bureau of Investigation 
FEMA ............................................................................. Federal Emergency Management Agency 
FSAR................................................................................................... Final Safety Analysis Report 
GE ...................................................................................................................... General Emergency 
HOO .............................................................................................. Headquarters Operations Officer 
IC........................................................................................................................ Initiating Condition 
ID ............................................................................................................................. Inside Diameter 
IPEEE ............................. Individual Plant Examination of External Events (Generic Letter 88-20) 
ISFSI ........................................................................... Independent Spent Fuel Storage Installation 
Keff .................................................................................... Effective Neutron Multiplication Factor 
LCO............................................................................................... Limiting Condition of Operation 
LOCA ........................................................................................................Loss of Coolant Accident 
MCR .................................................................................................................. Main Control Room 
MSIV.....................................................................................................Main Steam Isolation Valve 
MSL ....................................................................................................................... Main Steam Line 
mR, mRem, mrem, mREM  ............................................................ milli-Roentgen Equivalent Man 
MW ....................................................................................................................................Megawatt 
NEI ............................................................................................................. Nuclear Energy Institute 
NPP .................................................................................................................. Nuclear Power Plant 
NRC .............................................................................................. Nuclear Regulatory Commission 
NSSS ................................................................................................. Nuclear Steam Supply System 
NORAD ................................................................. North American Aerospace Defense Command 
NOUE ............................................................................................ (Notification Of) Unusual Event 
OBE....................................................................................................... Operating Basis Earthquake 
OCA ............................................................................................................. Owner Controlled Area 
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ODCM........................................................................................... Offsite Dose Calculation Manual 
ORO ................................................................................................ Off-site Response Organization 
PA .............................................................................................................................. Protected Area 
PAG....................................................................................................... Protective Action Guideline 
PRA/PSA .................................... Probabilistic Risk Assessment / Probabilistic Safety Assessment 
PWR ........................................................................................................ Pressurized Water Reactor 
PS ......................................................................................................................... Protection System 
PSIG ................................................................................................. Pounds per Square Inch Gauge 
R ......................................................................................................................................... Roentgen 
RCC............................................................................................................ Reactor Control Console 
RCS ............................................................................................................. Reactor Coolant System 
Rem, rem, REM  ......................................................................................Roentgen Equivalent Man 
RETS ....................................................................... Radiological Effluent Technical Specifications 
RPS ......................................................................................................... Reactor Protection System 
RPV ............................................................................................................. Reactor Pressure Vessel 
RVLIS ...................................................................... Reactor Vessel Level Instrumentation System 
SAR .............................................................................................................. Safety Analysis Report 
SBO ......................................................................................................................... Station Blackout 
SCBA .....................................................................................  Self-Contained Breathing Apparatus 
SED ............................................................................................................ Site Emergency Director 
SG ...........................................................................................................................Steam Generator 
SI .............................................................................................................................. Safety Injection 
SPDS ............................................................................................ Safety Parameter Display System 
SRO ............................................................................................................ Senior Reactor Operator 
TEDE ............................................................................................. Total Effective Dose Equivalent 
TOAF .................................................................................................................. Top of Active Fuel 
TSC .......................................................................................................... Technical Support Center 
WOG .................................................................................................. Westinghouse Owners Group
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ATTACHMENT 1 EAL Bases 

 INITIATING CONDITION Page # 
R ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICs/EAL  

RG1 Release of gaseous radioactivity resulting in offsite dose greater than 1,000 mrem TEDE or 
5,000 mrem thyroid CDE. 

22 

RG2 Spent fuel pool level cannot be restored to at least 724.94′ for 60 minutes or longer. 24 

RS1 Release of gaseous radioactivity resulting in offsite dose greater than 100 mrem TEDE or 500 
mrem thyroid CDE. 

25 

RS2 Spent fuel pool level at 724.94′. 27 

RA1 Release of gaseous or liquid radioactivity resulting in offsite dose greater than 10 mrem 
TEDE or 50 mrem thyroid CDE. 

28 

RA2 Significant lowering of water level above, or damage to, irradiated fuel. 30 

RA3 Radiation levels that impede access to equipment necessary for normal plant operations, 
cooldown or shutdown. 

32 

RU1 Release of gaseous or liquid radioactivity greater than 2 times the ODCM limits for 60 
minutes or longer. 

34 

RU2 UNPLANNED loss of water level above irradiated fuel. 36 
C COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICs/EALs  

CG1 Loss of RCS inventory affecting fuel clad integrity with containment challenged. 37 
CS1 Loss of RCS inventory affecting core decay heat removal capability. 39 
CA1 Loss of RCS inventory. 41 

CA2 Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 minutes or 
longer. 

43 

CA3 Inability to maintain the plant in cold shutdown. 44 
CA6 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode. 46 
CU1 UNPLANNED loss of  RCS inventory for 15 minutes or longer. 48 
CU2 Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 minutes or longer. 50 
CU3 UNPLANNED rise in RCS temperature. 52 
CU4 Loss of Vital DC power for 15 minutes or longer.  53 
CU5 Loss of all onsite or offsite communications capabilities. 54 

E INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICs/EALs  
EU1 Damage to a loaded canister CONFINEMENT BOUNDARY 56 

F FISSION PRODUCT BARRIER ICs/EALs  
FG1 Loss of any two barriers and Loss or Potential Loss of the third barrier. 58 
FS1 Loss or Potential Loss of any two barriers. 58 
FA1 Any Loss or any Potential Loss of either the Fuel Clad or RCS barrier. 58 

H HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICs/EALs  
HG1 HOSTILE ACTION resulting in loss of physical control of the facility. 77 

HG7 Other conditions exist which in the judgment of the SED warrant declaration of a General 
Emergency. 

79 

HS1 HOSTILE ACTION within the PROTECTED AREA 80 
HS6 Inability to control a key safety function from outside the Control Room. 82 

HS7 Other conditions exist which in the judgment of the SED warrant declaration of a Site Area 
Emergency 

83 
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 INITIATING CONDITION Page # 

HA1 HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne attack threat 
within 30 minutes 

84 

HA5 Gaseous release impeding access to equipment necessary for normal plant operations, 
cooldown or shutdown 

86 

HA6 Control Room evacuation resulting in transfer of plant control to alternate locations 88 
HA7 Other conditions exist which in the judgment of the SED warrant declaration of an Alert 89 
HU1 Confirmed SECURITY CONDITION or threat 90 
HU2 Seismic event greater than OBE levels 92 
HU3 Hazardous event 93 
HU4 FIRE potentially degrading the level of safety of the plant 95 
HU7 Other conditions exist which in the judgment of the SED warrant declaration of a NOUE 98 

S SYSTEM MALFUNCTION ICs/EALs  
SG1 Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards 99 
SG8 Loss of all AC and Vital DC power sources for 15 minutes or longer. 101 

SS1 Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 minutes or 
longer 102 

SS5 Inability to shutdown the reactor causing a challenge to core cooling or RCS heat removal 103 
SS8 Loss of all Vital DC power for 15 minutes or longer 104 
SA1 Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 minutes or longer 105 

SA2 UNPLANNED loss of Control Room indications for 15 minutes or longer with a significant 
transient in progress 

106 

SA5 Automatic or manual trip fails to shutdown the reactor, and subsequent manual actions taken 
in the MCR are not successful in shutting down the reactor 

108 

SA9 Hazardous event affecting a SAFETY SYSTEM needed for the current operating mode 110 
SU1 Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 minutes or longer 112 
SU2 UNPLANNED loss of Control Room indications for 15 minutes or longer 113 
SU3 Reactor coolant activity greater than Technical Specification allowable limits 115 
SU4 RCS leakage for 15 minutes or longer 116 
SU5 Automatic or manual trip fails to shutdown the reactor 118 
SU6 Loss of all onsite or offsite communications capabilities 120 
SU7 Failure to isolate containment or loss of containment pressure control 122 
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RG1 
ECL:  General Emergency 

Initiating Condition:  Release of gaseous radioactivity resulting in offsite dose greater than 
1,000 mrem TEDE or 5,000 mrem thyroid CDE. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the General Emergency promptly upon determining that the 

applicable time has been exceeded, or will likely be exceeded.   
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 15 minutes.   
 If the effluent flow past an effluent monitor is known to have stopped due to actions to 

isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

 The pre-calculated effluent monitor values presented in EAL #1 should be used for 
emergency classification assessments until the results from a dose assessment using actual 
meteorology are available. 

 
(1) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust, 1-RM-90-256 5.06E+05 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+03 mR/hr 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+08 µCi/s 
Condenser Vacuum Exhaust, 2-RM-90-256 6.70E+05 mR/hr 
SG Discharge, 2-RM-90-421 thru -424 4.11E+03 mR/hr 

OR 

(2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem 
TEDE or 5,000 mrem thyroid CDE at or beyond the site boundary. 

OR 

(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 
 Closed window dose rates greater than 1,000 mR/hr expected to continue for 60 

minutes or longer. 
 Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for 

one hour of inhalation. 
 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 23 
Revision 0 

 

 

Basis: 

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite 
doses greater than or equal to the EPA Protective Action Guides (PAGs).  It includes both 
monitored and un-monitored releases.  Releases of this magnitude will require implementation of 
protective actions for the public. 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was 
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

References 
WBN Calculation WBNTSR115 
WBN ODCM 
NEI 99-01 R6 AG1 
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RG2 
ECL:  General Emergency 

Initiating Condition:  Spent fuel pool level cannot be restored to at least724.94′ for 60 minutes 
or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

Note:  
The SED should declare the General Emergency promptly upon determining that 60 minutes has 
been exceeded, or will likely be exceeded. 

(1) Spent fuel pool level cannot be restored to at least 724.94′  for 60 minutes or longer. 

Basis: 

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. 

References 
NRC EA-12-051 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
WBN Design Change Notice 59683 
NEI 99-01 R6 AG2 
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RS1 
ECL:  Site Area Emergency 

Initiating Condition:  Release of gaseous radioactivity resulting in offsite dose greater than 100 
mrem TEDE or 500 mrem thyroid CDE. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 

 The SED should declare the Site Area Emergency promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded.   

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 15 minutes.   

 If the effluent flow past an effluent monitor is known to have stopped due to actions to 
isolate the release path, then the effluent monitor reading is no longer valid for classification 
purposes. 

 The pre-calculated effluent monitor values presented in EAL #1 should be used for 
emergency classification assessments until the results from a dose assessment using actual 
meteorology are available. 

 
(1) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust, 1-RM-90-256 5.06E+04 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+02 mR/hr 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+07 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+06 cpm 
Condenser Vacuum Exhaust, 2-RM-90-256 6.70E+04 mR/hr 
SG Discharge, 2-RM-90-421 thru -424 4.11E+02 mR/hr 

OR 
(2) Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE 

or 500 mrem thyroid CDE at or beyond the site boundary. 

OR 
(3) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 100 mR/hr expected to continue for 60 
minutes or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one 
hour of inhalation. 
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Basis: 

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite 
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs).  It includes 
both monitored and un-monitored releases.  Releases of this magnitude are associated with the 
failure of plant systems needed for the protection of the public. 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

Escalation of the emergency classification level would be via IC RG1. 

References 
WBN Calculation WBNTSR115 
WBN ODCM 
NEI 99-01 R6 AS1 
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RS2 
ECL:  Site Area Emergency 

Initiating Condition:  Spent fuel pool level at 724.94′. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Lowering of spent fuel pool level to 724.94′. 

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 RG1 or RG2. 

References 
NRC EA-12-051 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
WBN Design Change Notice 59683 
NEI 99-01 R6 AS2 
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RA1 
ECL:  Alert 

Initiating Condition:  Release of gaseous or liquid radioactivity resulting in offsite dose greater 
than 10 mrem TEDE or 50 mrem thyroid CDE. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Notes: 

 The SED should declare the Alert promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded.   

 If an ongoing release is detected and the release start time is unknown, assume that the 
release duration has exceeded 15 minutes.   

 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) Reading on ANY of the following radiation monitors greater than the reading shown for 

15 minutes or longer: 
UNIT 1 

Shield Building, 1-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255/256 5.06E+03 mR/hr 
SG Discharge, 1-RM-90-421 thru -424 6.05E+01 mR/hr 

UNIT 2 
Shield Building, 2-RM-90-400 1.85E+06 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.45E+05 cpm 
Condenser Vacuum Exhaust, 2-RM-90-255 7.00E+03 mR/hr 
Condenser Vacuum Exhaust, 2-RM-90-256 7.17E+03 mR/hr 
SG Discharge, 2-RM-90-421 thru -424 4.39E+01 mR/hr 

OR 

(2) Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE 
or 50 mrem thyroid CDE at or beyond the site boundary. 
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(3) Analysis of a liquid effluent sample indicates a concentration or release rate that would 
result in doses greater than 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the 
site boundary for one hour of exposure. 

OR 

(4) Field survey results indicate EITHER of the following at or beyond the site boundary: 

 Closed window dose rates greater than 10 mR/hr expected to continue for 60 minutes 
or longer. 

 Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one 
hour of inhalation. 

Basis: 

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual 
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs).  It 
includes both monitored and un-monitored releases.  Releases of this magnitude represent an 
actual or potential substantial degradation of the level of safety of the plant as indicated by a 
radiological release that significantly exceeds regulatory limits (for example, a significant 
uncontrolled release). 
 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

 
The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE. 

Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

Escalation of the emergency classification level would be via IC RS1. 

References 
WBN Calculation WBNTSR115 
WBN ODCM 
NEI 99-01 R6 AA1 
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RA2 
ECL:  Alert 

Initiating Condition:  Significant lowering of water level above, or damage to, irradiated fuel. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY. 

(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated 
by alarm or elevated reading on ANY of the following radiation monitors: 

0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

 
(3) Lowering of spent fuel pool level to 734.44′.  

Basis: 

This IC addresses events that have caused IMMINENT or actual damage to an irradiated fuel 
assembly, or a significant lowering of water level within the spent fuel pool.  These events 
present radiological safety challenges to plant personnel and are precursors to a release of 
radioactivity to the environment.  As such, they represent an actual or potential substantial 
degradation of the level of safety of the plant. 

This 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 EU1.  

Escalation of the emergency would be based on either Recognition Category R or C ICs. 

EAL #1 

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 
(for example, 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 (for 
example, a boil-off curve).  Classification of an event using this EAL should be based on the 
totality of available indications, reports and observations.   

While an area radiation monitor could detect an increase in a dose rate due to a lowering of water 
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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 

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 (for example, a fuel handling accident). 

EAL #3 

Spent fuel pool water level at this value is within the lower end of the level range necessary to 
prevent significant dose consequences from direct gamma radiation to personnel performing 
operations in the vicinity of the spent fuel pool.  This condition reflects a significant loss of spent 
fuel pool water inventory and thus it is also a precursor to a loss of the ability to adequately cool 
the irradiated fuel assembles stored in the pool. 

Escalation of the emergency classification level would be via ICs RS1 or RS2. 

References 
0-ARI-180-187 
NRC EA-12-051 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool 
Instrumentation 
WBN Design Change Notice 59683 
NEI 99-01 R6 AA2 
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RA3 
ECL:  Alert 

Initiating Condition:  Radiation levels that impede access to equipment necessary for normal 
plant operations, cooldown or shutdown. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

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 greater than 15 mR/hr in EITHER of the following areas requiring continuous 
occupancy: 
 Control Room (RM-90-135) 
 Central Alarm Station (by survey) 

OR 

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any 
Table H1 plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. 

BLDG./Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 6.9 KV and 480V SD Bd Room A 3, 4, 5 
6.9 KV and 480V SD Bd Room B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
 2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
2B RHR Pump Room 3, 4, 5 

 

Basis: 

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or 
impede personnel from performing actions necessary to maintain normal plant operation, or to 
perform a normal plant cooldown and shutdown.  As such, it represents an actual or potential 
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substantial degradation of the level of safety of the plant.  The SED should consider the cause of 
the increased radiation levels and determine if another IC may be applicable. 

For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or may be, 
procedurally required during the plant operating mode in effect at the time of the elevated 
radiation levels.  The emergency classification is not contingent upon whether entry is actually 
necessary at the time of the increased radiation levels.  Access should be considered as impeded 
if extraordinary measures are necessary to facilitate entry of personnel into the affected 
room/area (for example, installing temporary shielding, requiring use of non-routine protective 
equipment, requesting an extension in dose limits beyond normal administrative limits). 

An emergency declaration is not warranted if any of the following conditions apply. 

 The plant is in an operating mode different than the mode specified for the affected 
room/area (that is, entry is not required during the operating mode in effect at the time of the 
elevated radiation levels).  For example, the plant is in Mode 1 when the radiation increase 
occurs, and the procedures used for normal operation, cooldown and shutdown do not require 
entry into the affected room until Mode 4.   

 The increased radiation levels are a result of a planned activity that includes compensatory 
measures which address the temporary inaccessibility of a room or area (for example, 
radiography, spent filter or resin transfer, etc.). 

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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. 

References 
NEI 99-01 R6 AA3 
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RU1 
ECL:  Unusual Event 
Initiating Condition:  Release of gaseous or liquid radioactivity greater than 2 times the ODCM 
limits for 60 minutes or longer. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

Notes: 
 The SED should declare the Unusual Event promptly upon determining that 60 minutes has 

been exceeded, or will likely be exceeded. 
 If an ongoing release is detected and the release start time is unknown, assume that the 

release duration has exceeded 60 minutes. 
 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 Table R1 effluent radiation monitor greater than the listed values for 60 
minutes or longer: 

Table R1 
Gaseous Effluent 

Shield Building, 1,2-RM-90-400 1.98E+05 µCi/s 
Auxiliary Building, 0-RM-90-101B 4.77E+04 cpm 
Service Building, 0-RM-90-132B 1.09E+06 cpm 
Condenser Vacuum Exhaust, 1-RM-90-255or 
256 5.42E+02 mR/hr 

Condenser Vacuum Exhaust, 2-RM-90-255 7.00E+02 mR/hr 
Condenser Vacuum Exhaust, 2-RM-90-256 7.17E+02 mR/hr 

Liquid Effluent – Cond Demin in use 
Radwaste Monitor, 0-RM-90-122 5.47E+05 cpm 
SGBD, 1-RM-90-120 or 121 3.13E+05 cpm 
SGBD, 2-RM-90-120 or 121 5.39E+05 cpm 
Condensate Demin, 0-RM-90-225 5.47E+05 cpm 
Turbine Bldg Sump, 0-RM-90-212 5.54E+03 cpm 

Liquid Effluent – Cond Demin NOT in use, SGBD with Dilution 
Radwaste Monitor, 0-RM-90-122 1.70E+06 cpm 
SGBD, 1-RM-90-120 or 121 9.74E+05 cpm 
SGBD, 2-RM-90-120 or 121 1.25E+06 cpm 
Condensate Demin, 0-RM-90-225 1.70E+06 cpm 
Turbine Bldg Sump, 0-RM-90-212 1.65E+04 cpm 

Liquid Effluent – S/G Blowdown – NO Treatment or Dilution 
Radwaste Monitor, 0-RM-90-122 5.80E+04 cpm 
SGBD, 1-RM-90-120 or 121 5.80E+04 cpm 
SGBD, 2-RM-90-120 or 121 2.43E+04 cpm 
Condensate Demin, 0-RM-90-225 5.80E+04 cpm 
Turbine Bldg Sump, 0-RM-90-212 7.44E+04 cpm 

OR 

(2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint 
established by a current Liquid/Gaseous Release Permit for 60 minutes or longer. 
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OR 

(3) Sample analysis for liquid release indicates a concentration or release rate greater than 20 
times the Effluent Concentration Limit  for 60 minutes or longer. 

Basis: 

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time 
(for example, an uncontrolled release).  It includes any gaseous or liquid radiological release, 
monitored or un-monitored, including those for which a radioactivity discharge permit is 
normally prepared. 

There are administrative controls established to prevent unintentional releases, and to control and 
monitor intentional releases.  The occurrence of an extended, uncontrolled radioactive release to 
the environment is indicative of degradation in these features and/or controls. 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

Classification based on effluent monitor readings assumes that a release path to the environment 
is established. If the effluent flow past an effluent monitor is known to have stopped due to 
actions to isolate the release path, then the effluent monitor reading is no longer valid for 
classification purposes. 

Releases should not be prorated or averaged.  For example, a release exceeding 4 times release 
limits for 30 minutes does not meet the EAL. 

EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from 
monitored gaseous or liquid effluent pathways. 

EAL #2 - This EAL addresses radioactivity releases that cause effluent radiation monitor 
readings to exceed 2 times the limit established by a Liquid/Gaseous Release Permit. This EAL 
will be associated with planned batch releases from non-continuous release pathways (for 
example, radwaste, waste gas). 

EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by 
sample analyses or environmental surveys, particularly on unmonitored pathways (for example, 
spills of radioactive liquids into storm drains, heat exchanger leakage in river water systems, 
etc.). 

Escalation of the emergency classification level would be via IC RA1. 

References 
WBN Calculation WBNTSR115 
WBN ODCM 
NEI 99-01 R6 AU1 
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RU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of water level above irradiated fuel. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as reported by 
plant personnel 

  AND 
 b. UNPLANNED rise in area radiation levels as indicated by ANY of the following 

radiation monitors. 
0-RM-90-101 Aux Building Vent Gas Monitor 
0-RM-90-102 Fuel Pool Unit 2 Side 
0-RM-90-103 Fuel Pool Unit 1 Side 
1, 2-RM-90-130 or 131 Containment Purge Exhaust 
1, 2-RM-90-112 A or B Upper Containment, A-Particulate, B-Gas 

 
Basis: 

This IC addresses a decrease in water level above irradiated fuel sufficient to cause elevated 
radiation levels.  This condition could be a precursor to a more serious event and is also 
indicative of a minor loss in the ability to control radiation levels within the plant.  It is therefore 
a potential degradation in the level of safety of the plant. 

A water level decrease will be primarily determined by indications from available level 
instrumentation such as Mansell water level, if installed.  Other sources of level indications may 
include reports from plant personnel (for example, from a refueling crew) or video camera 
observations (if available).  A significant drop in the water level may also cause an increase in 
the radiation levels of adjacent areas that can be detected by monitors in those locations.   

The effects of planned evolutions should be considered.  For example, a refueling bridge area 
radiation monitor reading may increase due to planned evolutions such as lifting of the reactor 
vessel head or movement of a fuel assembly.  Note that this EAL is applicable only in cases 
where the elevated reading is due to an UNPLANNED loss of water level. 

A drop in water level above irradiated fuel within the reactor vessel may be classified in 
accordance Recognition Category C during the Cold Shutdown and Refueling modes.   

Escalation of the emergency classification level would be via IC RA2. 

References 
0-ARI-180-187 
NEI 99-01 R6 AU2 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 37 
Revision 0 

 

 

CG1 
ECL:  General Emergency 

Initiating Condition:  Loss of RCS inventory affecting fuel clad integrity with containment 
challenged. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

Note:  
The SED should declare the General Emergency promptly upon determining that 30 minutes has been 
exceeded, or will likely be exceeded. 

(1) a. RCS level less than 716’ 9.5” for 30 minutes or longer. 
 AND 

 b. ANY indication from the Containment Challenge Table C1. 

 OR 

(2) a. RCS level cannot be monitored for 30 minutes or longer. 
  AND 
 b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in the Containment Sump or Containment Pit Sump levels of 

sufficient magnitude to indicate core uncovery  
 AND 
c. ANY indication from the Containment Challenge Table C1. 

Containment Challenge Table C1 
 CONTAINMENT CLOSURE not established *  
 H2 concentration greater than 4% volume on H2AN-43-200 or 210 
 UNPLANNED rise in containment pressure 

* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute 
time limit, then declaration of a General Emergency is not required. 

Basis: 

This IC addresses the inability to restore and maintain reactor vessel level above the top of active fuel 
with containment challenged.  716’ 9.5” is the bottom of the RCS Hot leg loop. This condition 
represents actual or IMMINENT substantial core degradation or melting with potential for loss of 
containment integrity.  Releases can be reasonably expected to exceed EPA PAG exposure levels 
offsite for more than the immediate site area. 
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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 (that is, at the lower deflagration 
limit).  A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity.  It therefore represents a challenge to Containment 
integrity. 

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core 
uncovery could result in an explosive gas mixture in containment.  If all installed hydrogen gas 
monitors are out-of-service during an event leading to fuel cladding damage, it may not be possible to 
obtain a containment hydrogen gas concentration reading as ambient conditions within the 
containment will preclude personnel access.  During periods when installed containment hydrogen gas 
monitors are out-of-service, operators may use the other listed indications to assess whether or not 
containment is challenged. 

In EAL 2.b, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, to account for various 
accident progression and instrumentation uncertainties).  It also allows sufficient time for performance 
of actions to terminate leakage, recover inventory control/makeup equipment and/or restore level 
monitoring. 

The inability to monitor RCS level may be caused by instrumentation and/or power failures, or water 
level dropping below the range of available instrumentation.  If water level cannot be monitored, 
operators may determine that an inventory loss is occurring by observing changes in sump and/or tank 
levels.  Sump and/or tank level changes must be evaluated against other potential sources of water 
flow to ensure they are indicative of leakage from the RCS.  1,2-RM-90-59 or 60 reading is 95% of 
full scale. 

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. 

References 
1-ARI-173-179 
2-ARI-188-194 
NEI 99-01 R6 CG1 
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CS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of RCS inventory affecting core decay heat removal capability. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2 or 3) 

Note: The SED should declare the Site Area Emergency promptly upon determining that 30 minutes 
has been exceeded, or will likely be exceeded. 

(1) a. CONTAINMENT CLOSURE not established. 
 AND 

 b. RCS level less than 718’. 

 OR 

(2) a. CONTAINMENT CLOSURE established. 
 AND 
b. RCS level less than 716’ 9.5”. 

OR 

(3) a. RCS level cannot be monitored for 30 minutes or longer. 
  AND 
b. Core uncovery is indicated by ANY of the following: 

 1, 2-RM-90-59 or 60 reading greater than 9500 mR/hr 
 Erratic source range monitor indication 
 UNPLANNED rise in the Containment Sump or Containment Pit Sump levels of 

sufficient magnitude to indicate core uncovery 
Basis: 

This IC addresses a significant and prolonged loss of RCS inventory control and makeup capability 
leading to IMMINENT fuel damage.  The lost inventory may be due to a RCS component failure, a 
loss of configuration control or prolonged boiling of reactor coolant.  These conditions entail major 
failures of plant functions needed for protection of the public and thus warrant a Site Area Emergency 
declaration. 

Following an extended loss of core decay heat removal and inventory makeup, decay heat will cause 
reactor coolant boiling and a further reduction in reactor vessel level.  If RCS/reactor vessel level 
cannot be restored, fuel damage is probable.  718 feet is the centerline of the RCS Loops.  716’ 9.5” is 
the bottom of the RCS Hot leg loop. 
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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.b and 2.b reflect the fact that with 
CONTAINMENT CLOSURE established, there is a lower probability of a fission product release to 
the environment. 

In EAL 3.a, the 30-minute criterion is tied to a readily recognizable event start time (that is, 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 (that is, to account for various 
accident progression and instrumentation uncertainties).  It also allows sufficient time for performance 
of actions to terminate leakage, recover inventory control/makeup equipment and/or restore level 
monitoring. 

The inability to monitor RCS level may be caused by instrumentation and/or power failures, or water 
level dropping below the range of available instrumentation.  If water level cannot be monitored, 
operators may determine that an inventory loss is occurring by observing changes in sump and/or tank 
levels.  Sump and/or tank level changes must be evaluated against other potential sources of water 
flow to ensure they are indicative of leakage from the RCS.  1,2-RM-90-59 or 60 reading is 95% of 
full scale. 

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 CG1 or RG1. 

References 
1, 2-GO-10, Reactor Coolant System Drain and Fill Operations 
1-ARI-173-179 
2-ARI-188-194 
NEI 99-01 R6 CS1 
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CA1 
ECL:  Alert 

Initiating Condition:  Loss of RCS inventory. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) Loss of RCS inventory as indicated by level less than 722’. 

OR 

(2) a. RCS level cannot be monitored for 15 minutes or longer  
AND 

b. UNPLANNED rise in the Containment Sump or Containment Pit Sump levels due to a 
loss of RCS inventory. 

Basis: 

This IC addresses conditions that are precursors to a loss of the ability to adequately cool irradiated 
fuel (that is, a precursor to a challenge to the fuel clad barrier).  This condition represents a potential 
substantial reduction in the level of plant safety. 

For EAL #1, a lowering of water level below 722’ indicates that operator actions have not been 
successful in restoring and maintaining /RCS water level.  The heat-up rate of the coolant will increase 
as the available water inventory is reduced.  A continuing decrease in water level will lead to core 
uncovery. 

Although related, EAL #1 is concerned with the loss of RCS inventory and not the potential 
concurrent effects on systems needed for decay heat removal (for example, loss of a Residual Heat 
Removal suction point).  An increase in RCS temperature caused by a loss of decay heat removal 
capability is evaluated under IC CA3. 

For EAL #2, the inability to monitor /RCS level may be caused by instrumentation and/or power 
failures, or water level dropping below the range of available instrumentation.  If water level cannot be 
monitored, operators may determine that an inventory loss is occurring by observing changes in sump 
and/or tank levels.  Sump and/or tank level changes must be evaluated against other potential sources 
of water flow to ensure they are indicative of leakage from the /RCS. 

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL 
duration specified in IC CS1 
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If the RCS inventory level continues to lower, then escalation to Site Area Emergency would be via IC 
CS1. 

References 
1, 2-GO-10, Reactor Coolant System Drain and Fill Operations 
NEI 99-01 R6 CA1 
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CA2 
ECL:  Alert 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards for 15 
minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) Loss of ALL offsite and ALL onsite AC Power to 1A and 1B 6.9KV Shutdown Boards OR 
2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.   

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site Area 
Emergency because of the increased time available to restore an emergency bus to service.  Additional 
time is available due to the reduced core decay heat load, and the lower temperatures and pressures in 
various plant systems.  Thus, when in these modes, this condition represents an actual or potential 
substantial degradation of the level of safety of the plant. 

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
WBN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 CA2 
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CA3 
ECL:  Alert 

Initiating Condition:  Inability to maintain the plant in cold shutdown. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

Note: The SED should declare the Alert promptly upon determining that the applicable time has been 
exceeded, or will likely be exceeded. 

(1) UNPLANNED rise in RCS temperature to greater than 200 °F for greater than the duration 
specified in Table C2. 

Table C2-RCS Reheat Duration Thresholds 
RCS Containment Closure Duration 

Not intact or in RCS 
Reduced Inventory  

Not Established 0 minutes* 
Established 20 minutes* 

Intact (capable of being 
pressurized) N/A 60 minutes* 

* If RHR is in operation within this time frame and RCS temperature is being 
reduced, the EAL is not applicable. 

OR 

(2) UNPLANNED RCS pressure rise greater than 10 psig.  (This EAL Threshold does not apply 
during water-solid plant conditions.) 

Basis: 

This IC addresses conditions involving a loss of decay heat removal capability or an addition of heat to 
the RCS in excess of that which can currently be removed.  Either condition represents an actual or 
potential substantial degradation of the level of safety of the plant.  

A momentary UNPLANNED excursion above the Technical Specification cold shutdown temperature 
limit when the heat removal function is available does not warrant a classification. 

The RCS Heat-up Duration Thresholds table addresses an increase in RCS temperature when 
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is reduced 
(for example, mid-loop operation in PWRs).  The 20-minute criterion was included to allow time for 
operator action to address the temperature increase. 

The RCS Heat-up Duration Thresholds table also addresses an increase in RCS temperature with the 
RCS intact.  The status of CONTAINMENT CLOSURE is not crucial in this condition since the intact 
RCS is providing a high pressure barrier to a fission product release.  The 60-minute time frame 
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should allow sufficient time to address the temperature increase without a substantial degradation in 
plant safety. 

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at 
reduced inventory, and CONTAINMENT CLOSURE is not established, no heat-up duration is 
allowed (that is, 0 minutes).  This is because 1) the evaporated reactor coolant may be released directly 
into the Containment atmosphere and subsequently to the environment, and 2) there is reduced reactor 
coolant inventory above the top of irradiated fuel. 

EAL #2 provides a pressure-based indication of RCS heat-up. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
WBN Unit 1 and 2 Technical Specification Table 1.1-1 
NEI 99-01 R6 CA3 
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CA6 
ECL:  Alert 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:   

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 666 feet  as reported by River Operations  
 River Reservoir level at Stage II flood warning as reported by River Operations  
 Other events with similar hazard characteristics as determined by the Shift Manager 

 AND 
b. EITHER of the following: 

 Event damage has caused indications of degraded performance in at least one train 
of a SAFETY SYSTEM needed for the current operating mode.  

 The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or 
structure needed for the current operating mode. 

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This condition 
significantly reduces the margin to a loss or potential loss of a fission product barrier, and therefore 
represents an actual or potential substantial degradation of the level of safety of the plant.  

EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available.  The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY SYSTEM 
train.    

EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation or 
readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components.  Operators will make this determination based on the totality of available event and 
damage report information.  This is intended to be a brief assessment not requiring lengthy analysis or 
quantification of the damage. 

No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which the 
failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused by an 
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equipment failure damages other safety system equipment (that is, equipment that was not the 
source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the failure of a 
piece of safety system equipment causes damage to the other train of the affected safety system or 
another safety system, then an emergency declaration is required in accordance with this IC and 
EAL.   
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety system 
train.  For example, consider an electrical breaker failure that leads to a FIRE in both the breaker and 
an associated pump motor.  This failure caused damage to components (that is, the breaker and the 
pump) as well as subcomponents (for example, the pump motor stator, windings, flywheel, bearings 
and electrical connections).  The damage to individual components and sub-components on the 
affected safety system should therefore be assessed collectively at the system train-level, that is, 
regardless of their number or location, if all the damaged components are on one safety system train, 
and no other safety system or system train has been affected, then no emergency declaration is 
required. 
 
The emergency classification guidance provided above may also be used to assess damage caused by 
electrical arcing if no FIRE or EXPLOSION event is apparent. 

Escalation of the emergency classification level would be via IC CS1 or RS1. 

References 
FSAR Chapter 2 
0-AOI-7.01, Maximum Probable Flood 
NEI 99-01 R6 CA6 
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CU1 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of RCS inventory for 15 minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) UNPLANNED loss of reactor coolant results in RCS level less than the lower controlling limit 
for 15 minutes or longer. 

OR 

(2) a. RCS level cannot be monitored. 
  AND 

b. UNPLANNED rise in the Containment Sump or Containment Pit Sump levels. 

Basis: 

This IC addresses the inability to restore and maintain water level to a required minimum level (or the 
lower limit of a level band), or a loss of the ability to monitor RCS level concurrent with indications of 
coolant leakage.  Either of these conditions is considered to be a potential degradation of the level of 
safety of the plant. 

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled. An 
UNPLANNED event that results in water level decreasing below a procedurally required limit 
warrants the declaration of an Unusual Event due to the reduced water inventory that is available to 
keep the core covered.   

EAL #1 recognizes that the minimum required RCS level can change several times during the course 
of a refueling outage as different plant configurations and system lineups are implemented.  This EAL 
is met if the minimum level, specified for the current plant conditions, cannot be maintained for 15 
minutes or longer.  The minimum level is typically specified in the applicable operating procedure but 
may be specified in another controlling document. 

The 15-minute threshold duration allows sufficient time for prompt operator actions to restore and 
maintain the expected water level.  This criterion excludes transient conditions causing a brief 
lowering of water level. 

EAL #2 addresses a condition where all means to determine RCS 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 RCS. 
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Continued loss of RCS inventory may result in escalation to the Alert emergency classification level 
via either IC CA1 or CA3. 

References 
NEI 99-01 R6 CU1 
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CU2 
ECL:  Unusual Event 

Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer.   

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:   

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 6.9KV 
Shutdown Boards is reduced to a single power source for 15 minutes or longer.  

 AND 
b.  Any additional single power source failure will result in loss of all AC power to 

SAFETY SYSTEMS. 

Basis: 

This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS.  In this 
condition, the sole AC power source may be powering one, or more than one, train of safety-related 
equipment. 

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as an Alert 
because of the increased time available to restore another power source to service.  Additional time is 
available due to the reduced core decay heat load, and the lower temperatures and pressures in various 
plant systems.  Thus, when in these modes, this condition is considered to be a potential degradation of 
the level of safety of the plant. 

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 (for 
example, an onsite diesel generator).   

• A loss of all offsite power and loss of all emergency power sources (for example, onsite diesel 
generators) with a single train of 6.9KV Shutdown Boards being back-fed from the unit main 
generator. 

• A loss of emergency power sources (for example, onsite diesel generators) with a single train of 
6.9KV Shutdown Boards being back-fed from an offsite power source. 
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Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 

The subsequent loss of the remaining single power source would escalate the event to an Alert in 
accordance with IC CA2. 

References 
WBN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 CU2 
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CU3 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED rise in RCS temperature. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:  (1 or 2) 

Note: The SED should declare the Unusual Event promptly upon determining that 15 minutes has 
been exceeded, or will likely be exceeded. 

 
(1) UNPLANNED rise in RCS temperature to greater than 200 °F. 

OR 

(2) Loss of ALL RCS temperature and RCS level indication for 15 minutes or longer. 

Basis: 
This IC addresses an UNPLANNED increase in RCS temperature above the Technical Specification 
cold shutdown temperature limit, or the inability to determine RCS temperature 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 SED should also refer to IC CA3. 

A momentary UNPLANNED excursion above the Technical Specification cold shutdown temperature 
limit when the heat removal function is available does not warrant a classification. 

EAL #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 increase 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 CA1 based on an inventory loss or IC CA3 based on exceeding 
plant configuration-specific time criteria. 

References 
WBN Unit 1, and 2 Technical Specification Table 1.1-1 
NEI 99-01 R6 CU3 
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CU4 
ECL:  Unusual Event 

Initiating Condition:  Loss of Vital DC power for 15 minutes or longer. 

Operating Mode Applicability:  Cold Shutdown, Refueling 

Emergency Action Levels:   

Note: The SED should declare the Unusual Event promptly upon determining that 15 minutes has 
been exceeded, or will likely be exceeded. 

(1) Indicated voltage is less than 105VDC on Technical Specification required 125VDC Vital 
Battery Buses: 
• I and III for 15 minutes or longer 

OR 
• II and IV for 15 minutes or longer  

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and control 
operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.  In these 
modes, the core decay heat load has been significantly reduced, and coolant system temperatures and 
pressures are lower; these conditions increase the time available to restore a vital DC bus to service.  
Thus, this condition is considered to be a potential degradation of the level of safety of the plant. 

As used in this EAL, “required” means the Vital DC buses necessary to support operation of the in-
service, or operable, train or trains of SAFETY SYSTEM equipment.  For example, if Train A is out-
of-service (inoperable) for scheduled outage maintenance work and Train B is in-service (operable), 
then a loss of Vital DC power affecting Train B would require the declaration of an Unusual Event.  A 
loss of Vital DC power to Train A would not warrant an emergency classification. 

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Depending upon the event, escalation of the emergency classification level would be via IC CA1 or 
CA3, or an IC in Recognition Category R. 

References 
1, 2-ARI-15-21 
NEI 99-01 R6 CU4 
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CU5 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Cold Shutdown, Refueling, Defueled 

Emergency Action Levels:  (1 or 2 or 3) 

1. Loss of ALL Table C3 Onsite communications capability affecting the ability to perform routine 
operations. 

  
OR 
 
2. Loss of ALL Table C3 Offsite communication capability affecting the ability to perform offsite 

notifications. 
  
OR 
 
3. Loss of ALL Table C3 NRC communication capability affecting the ability to perform NRC 

notifications. 
 

Table C3-Communications Capability 
System Onsite Offsite NRC 

Plant Radio X   

Plant Page X   

All telephone Lines (Private and 
Commercial) 

X X X 

ENS  X X 

HPN  X X 

Satellite Phones  X X 
 

Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not a 
direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs and the 
NRC. 

This IC should be assessed only when extraordinary means are being utilized to make communications 
possible (for example, use of non-plant, privately owned equipment, relaying of on-site information 
via individuals or multiple radio transmission points, individuals being sent to offsite locations, etc.). 

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations. 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 55 
Revision 0 

 

 

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Tennessee EMA, Rhea County, Meigs County 
and McMinn County. 

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

References 
WBN FSAR Section 9.5 
NEI 99-01 R6 CU5 
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EU1 
ECL:  Unusual Event 

Initiating Condition:  Damage to a loaded canister CONFINEMENT BOUNDARY. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-
contact radiation reading at the location specified in Table I1-ISFSI Dose Limits. 

Table I1-ISFSI Dose Limits 
  Hi Storm FW 

Location 
COC 1032 

Amendment 0 
Top of the OVERPACK 60 mrem/hr (γ + 0n1) 
Side of the OVERPACK 600 mrem/hr (γ + 0n1) 

 

Basis: 

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel.  It applies to irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage cask is sealed.  The issues of concern are the 
creation of a potential or actual release path to the environment, degradation of one or more fuel 
assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from storage.   

The existence of “damage” is determined by radiological survey.  The technical specification 
multiple of “2 times”, which is also used in Recognition Category R IC RU1, is used here to 
distinguish between non-emergency and emergency conditions. The emphasis for this 
classification is the degradation in the level of safety of the spent fuel cask and not the magnitude 
of the associated dose or dose rate.  It is recognized that in the case of extreme damage to a 
loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be determined based 
on measurement of a dose rate at some distance from the cask. 

Security-related events for ISFSIs are covered under ICs HU1 and HA1.
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The HI-STORM FW MPC Storage System consists of the following components: (1) 
interchangeable multipurpose canisters (MPCs), which contain the fuel; (2) a storage overpack 
(HI-STORM FW), which contains the MPC during storage; and (3) a transfer cask (HI-TRAC 
VW), which contains the MPC during loading, unloading and transfer operations. 
 
The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a 
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC 
components that may come into contact with spent fuel pool water or the ambient environment 
are made entirely of stainless steel or passivated aluminum/aluminum alloys. The canister shell, 
baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement 
boundary components. All confinement boundary components are made entirely of stainless 
steel. 
 
References 
Certificate of Compliance 1032, Amendment 0 
NEI 99-01, R6 E-HU1 
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GENERAL EMERGENCY 

FG1 

Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

SITE AREA EMERGENCY 

FS1 

Loss or Potential Loss of any two barriers. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

ALERT 

FA1 

Any Loss or any Potential Loss of either the 
Fuel Clad or RCS barrier. 
 
Op. Modes: Power Operation, Hot Standby, 
Startup, Hot Shutdown 

 

 

3/3

2/3

1/2

Loss of at least 2 
Barriers?

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

LOSS POTENTIAL 
LOSS

CONTAINMENT

LOSS POTENTIAL 
LOSS

FUEL CLAD

LOSS POTENTIAL 
LOSS

RCS

FG1 - Loss of ANY Two Barriers AND Loss or 
Potential Loss of Third Barrier--   YES --

FS1 - Loss or Potential Loss of ANY Two Barriers

--  NO -- 

FA1 - ANY Loss or ANY Potential Loss of EITHER 
Fuel Clad OR RCS
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Fission Product Barrier Table 
Thresholds for LOSS or POTENTIAL LOSS of Barriers 

FG1 GENERAL EMERGENCY 
Loss of any two barriers and Loss or 
Potential Loss of the third barrier. 

FS1 SITE AREA EMERGENCY 
Loss or Potential Loss of any two barriers. 

FA1 ALERT 
Any Loss or any Potential Loss of either 
the Fuel Clad or RCS barrier. 

 
Fuel Clad Barrier RCS Barrier Containment Barrier 

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 
1. RCS or SG Tube Leakage  1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage  
Not Applicable 
 

A. Core Cooling CSF 
- ORANGE entry 
conditions met.  

 

A. An automatic or 
manual SI 
actuation is 
required by 
EITHER of the 
following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube 
RUPTURE. 
 
 

A. Operation of a 
standby charging 
pump is required 
by EITHER of 
the following: 
1. UNISOLABLE 

RCS leakage 
 OR 

2. SG tube 
leakage. 

 OR 
B. PTS CSF - RED 

entry conditions 
met. 

A. A leaking or 
RUPTURED SG 
is FAULTED 
outside of 
containment. 

Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

2. Inadequate Heat Removal 2. Inadequate Heat Removal 2. Inadequate Heat Removal 
A. Core Cooling CSF 

- RED entry 
conditions met. 

 

A. Core Cooling CSF 
- ORANGE entry 
conditions met. 

 OR 
B. Heat Sink CSF - 

RED entry 
conditions met. 

 

Not Applicable 
 

A. Heat Sink CSF - 
RED entry 
conditions met. 

 

Not Applicable 
 
 
 
 

A. Core Cooling CSF - 
RED entry conditions 
met for 15 minutes or 
longer. 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation 
A. Containment 

radiation monitor 
reading greater 
than: 
332 R/hr on  
1-RM-90-271 or 
272 

 OR 
 265 R/hr on  
 1-RM-90-273 or 

274 
OR 
379 R/Hr on 
2-RM-90-271 or 
272 

 OR 
252 R/hr on 
 2-RM-90-273 or 
274 

 OR 
B. Coolant activity 

greater than 300 
µCi/gm dose 
equivalent Iodine -
131. 

Not Applicable A. Containment 
radiation monitor 
reading greater than: 
98 R/hr on  
1-RM-90-271 or 272 

 OR 
 62 R/hr on  
 1-RM-90-273 or 274 

OR 
 119 R/hr on 2-RM-

90-271 or 272 
 OR 
 64 R/hr on 2-RM-

90-273 or 274A. 

Not Applicable Not Applicable 
Note: Containment High 

Range Radiation 
Monitors (HRRMs) are 
temperature sensitive and 
can be affected by both 
temperature induced 
currents and insulation 
resistance temperature 
effects.  Following the 
initial increase in 
containment temperature 
the HRRM monitors can 
give erratic indication for 
up to 1 minute. Steady 
state temperature effects 
on cable insulation 
resistance for the HRRM 
signal cable is dependent 
on containment 
temperature and could 
result in a shift in monitor 
output indication. 
(Caution: Should the 
containment air return 
fans not start, 
containment 
temperatures could 
remain elevated 
resulting in potential 
false HRRM indicated 
readings) 

A. Containment 
radiation monitor 
reading greater than: 
5600 R/hr on  
1-RM-90-271 or 272 

 OR 
 4470 R/hr on  

1-RM-90-273 or 
274 
OR 
7160 R/hr on 
2-RM-90-271 or 
272 
OR 

 4750 R/hr on  
2-RM-90-273 or 
274 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

4. Containment Integrity or Bypass 4. Containment Integrity or Bypass  4. Containment Integrity or Bypass 
Not Applicable Not Applicable  Not Applicable  Not Applicable  A. Containment 

isolation is 
required 

 AND  
EITHER of the 
following: 
1. Containment 

integrity has 
been lost based 
on SED 
judgment.  

 OR 
2. UNISOLABLE 

pathway from 
the containment 
to the 
environment 
exists. 

 OR 
B. Indications of RCS 

leakage outside of 
containment. 

A. Containment CSF - 
RED entry 
conditions met 
OR 

B. Containment H2 
greater than 4% by 
volume. 
OR 

C. 1. Containment 
pressure greater 
than 2.8 PSIG 
(Phase B) 
 AND 

2. Less than one 
full train of 
Containment 
Spray is 
operating per 
design for 15 
minutes or 
longer. 

5. Other Indications 5. Other Indications 5. Other Indications 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
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Fuel Clad Barrier RCS Barrier Containment Barrier 
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS 

6. SED Judgment 6. SED Judgment 6. SED Judgment 
A. ANY condition 

in the opinion of 
the SED that 
indicates Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that 
indicates 
Potential Loss of 
the Fuel Clad 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the RCS 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that 
indicates 
Potential Loss of 
the RCS Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Loss of the 
Containment 
Barrier. 

A. ANY condition in 
the opinion of the 
SED that indicates 
Potential Loss of 
the Containment 
Barrier. 
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Basis Information For 
Fission Product Barrier Table 

 
FUEL CLAD BARRIER THRESHOLDS: 

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets. 

1. RCS or SG Tube Leakage 

There is no Loss threshold associated with RCS or SG Tube Leakage. 

Potential Loss 1.A 

This reading indicates a reduction in reactor vessel water level sufficient to allow the 
onset of heat-induced cladding damage. 

2. Inadequate Heat Removal 

Loss 2.A 

This reading indicates temperatures within the core are sufficient to cause significant 
superheating of reactor coolant. 

Potential Loss 2.A 

This reading indicates temperatures within the core are sufficient to allow the onset of 
heat-induced cladding damage. 

Potential Loss 2.B 

This condition indicates an extreme challenge to the ability to remove RCS heat using the 
steam generators (that is, loss of an effective secondary-side heat sink).  This condition 
represents a potential loss of the Fuel Clad Barrier.  In accordance with EOPs, there may 
be unusual accident conditions during which operators intentionally reduce the heat 
removal capability of the steam generators; during these conditions, classification using 
threshold is not warranted. 

Meeting this threshold results in a Site Area Emergency because this threshold is 
identical to RCS Barrier Potential Loss threshold 2.A; both will be met.  This condition 
warrants a Site Area Emergency declaration because inadequate RCS heat removal may 
result in fuel heat-up sufficient to damage the cladding and increase RCS pressure to the 
point where mass will be lost from the system. 

3. RCS Activity / Containment Radiation 
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Loss 3.A 

The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the containment, assuming that reactor coolant activity equals 
300µCi/gm dose equivalent I-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 Loss threshold 3.A 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. 

Loss 3.B 

This threshold indicates that RCS radioactivity concentration is greater than 300 µCi/gm 
dose equivalent I-131.  Reactor coolant activity above this level is greater than that 
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel 
clad damage.  Since this condition indicates that a significant amount of fuel clad damage 
has occurred, it represents a loss of the Fuel Clad Barrier. 

There is no Potential Loss threshold associated with RCS Activity / Containment 
Radiation. 

Loss 3.B 

Threshold values should be determined assuming RCS radioactivity concentration equals 
300 µCi/gm dose equivalent I-131.  

4. Containment Integrity or Bypass 

Not Applicable (included for numbering consistency)   

5. Other Indications 

Not Applicable (included for numbering consistency)  

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the Fuel Clad Barrier is lost.   

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the Fuel Clad Barrier is potentially lost.  The SED should also consider whether 
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or not to declare the barrier potentially lost in the event that barrier status cannot be 
monitored. 
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RCS BARRIER THRESHOLDS: 

The RCS Barrier includes the RCS primary side and its connections up to and including the 
pressurizer safety and relief valves, and other connections up to and including the primary 
isolation valves. 

1. RCS or SG Tube Leakage 

Loss 1.A 

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an 
automatic or manual actuation of the Safety Injection.  This condition clearly represents a 
loss of the RCS Barrier.   

This threshold is applicable to unidentified and pressure boundary leakage, as well as 
identified leakage.  It is also applicable to UNISOLABLE RCS leakage through an 
interfacing system.  The mass loss may be into any location – inside containment, to the 
secondary-side (that is, steam generator tube leakage) or outside of containment. 

A steam generator with primary-to-secondary leakage of sufficient magnitude to require a 
safety injection is considered to be RUPTURED.  If a RUPTURED steam generator is 
also FAULTED outside of containment, the declaration escalates to a Site Area 
Emergency since the Containment Barrier Loss threshold 1.A will also be met. 

Potential Loss 1.A   

This threshold is based on an UNISOLABLE RCS leak that results in the inability to 
maintain pressurizer level within specified limits by operation of a normally used 
charging (makeup) pump, but an ECCS (SI) actuation has not occurred.  The threshold is 
met when an operating procedure, or operating crew supervision, directs that a standby 
charging (makeup) pump be placed in service to restore and maintain pressurizer level.     

This threshold is applicable to unidentified and pressure boundary leakage, as well as 
identified leakage.  It is also applicable to UNISOLABLE RCS leakage through an 
interfacing system.  The mass loss may be into any location – inside containment, to the 
secondary-side (that is, steam generator tube leakage) or outside of containment.  

This condition indicates an extreme challenge to the integrity of the RCS pressure 
boundary due to pressurized thermal shock – a transient that causes rapid RCS cooldown 
while the RCS is in Mode 3 or higher (that is, hot and pressurized). 

Potential Loss 1.B 

This condition indicates an extreme challenge to the integrity of the RCS pressure 
boundary due to pressurized thermal shock – a transient that causes rapid RCS cooldown 
while the RCS is in Mode 3 or higher (that is, hot and pressurized). 

2.  Inadequate Heat Removal 
There is no Loss threshold associated with Inadequate Heat Removal. 
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Potential Loss 2.A 

This condition indicates an extreme challenge to the ability to remove RCS heat using the 
steam generators (that is, loss of an effective secondary-side heat sink).  This condition 
represents a potential loss of the RCS Barrier.  In accordance with EOPs, there may be 
unusual accident conditions during which operators intentionally reduce the heat removal 
capability of the steam generators; during these conditions, classification using threshold 
is not warranted. 

Meeting this threshold results in a Site Area Emergency because this threshold is 
identical to Fuel Clad Barrier Potential Loss threshold 2.B; both will be met.  This 
condition warrants a Site Area Emergency declaration because inadequate RCS heat 
removal may result in fuel heat-up sufficient to damage the cladding and increase RCS 
pressure to the point where mass will be lost from the system.  

3. RCS Activity / Containment Radiation 

Loss 3.A 

The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is 
monitored by the containment high range monitors, RM-90-271 thru 274. RM-90-271 
thru 274 are located inside containment. The detector range is approximately 1 to 1xE8 
R/hr (logarithmic scale). Radiation Monitors RM-90-271 thru 274 provide a diverse 
means of measuring the containment for high level gamma radiation. 
 
The value specified represents, based on core damage assessment procedure CECC-
EPIP-19, Attachment 3, Figures 1 and 2, the expected containment high range radiation 
monitor (RM-90-271thru 274) response based on a LOCA, at T=0 after shutdown with 
no fuel failure and RCS Activity at 10% of the TS Limit. 
 
The value is derived as follows: 
CECC-EPIP-19, Attachment 3, Figures 1and 2,  Containment Radiation Level vs. Time 
for RCS Release at T=0 multiplied by a factor of 10. 
 
The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the containment, assuming that reactor coolant activity equals 
Technical Specification allowable limits. This value is lower than that specified for Fuel 
Clad Barrier Loss threshold C.1 since it indicates a loss of the RCS Barrier only. 
 

There is no Potential Loss threshold associated with RCS Activity / Containment 
Radiation. 

4. Containment Integrity or Bypass 

Not Applicable (included for numbering consistency) 

5. Other Indications 
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Not Applicable (included for numbering consistency)  

6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the RCS Barrier is lost.  

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining 
whether the RCS Barrier is potentially lost.  The SED should also consider whether or not 
to declare the barrier potentially lost in the event that barrier status cannot be monitored. 
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CONTAINMENT BARRIER THRESHOLDS: 

The Containment Barrier includes the containment building and connections up to and including 
the outermost containment isolation valves. This barrier also includes the main steam, feedwater, 
and blowdown line extensions outside the containment building up to and including the 
outermost secondary side isolation valve.  Containment Barrier thresholds are used as criteria for 
escalation of the ECL from Alert to a Site Area Emergency or a General Emergency. 

1. RCS or SG Tube Leakage 

Loss 1.A 

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also FAULTED 
outside of containment.  The condition of the SG, whether leaking or RUPTURED, is 
determined in accordance with the thresholds for RCS Barrier Potential Loss 1.A and Loss 1.A, 
respectively.  This condition represents a bypass of the containment barrier.    

FAULTED is a defined term within the NEI 99-01 methodology; this determination is not 
necessarily dependent upon entry into, or diagnostic steps within, an EOP.  For example, if the 
pressure in a steam generator is decreasing uncontrollably [part of the FAULTED definition] and 
the faulted steam generator isolation procedure is not entered because EOP user rules are 
dictating implementation of another procedure to address a higher priority condition, the steam 
generator is still considered FAULTED for emergency classification purposes. 

The FAULTED criterion establishes an appropriate lower bound on the size of a steam release 
that may require an emergency classification.  Steam releases of this size are readily observable 
with normal Control Room indications.  The lower bound for this aspect of the containment 
barrier is analogous to the lower bound criteria specified in IC SU3 for the fuel clad barrier (that 
is, RCS activity values) and IC SU4 for the RCS barrier (that is, RCS leak rate values). 

This threshold also applies to prolonged steam releases necessitated by operational 
considerations such as the forced steaming of a leaking or RUPTURED steam generator directly 
to atmosphere to cooldown the plant, or to drive an auxiliary (emergency) feed water pump.  
These types of conditions will result in a significant and sustained release of radioactive steam to 
the environment (and are thus similar to a FAULTED condition).  The inability to isolate the 
steam flow without an adverse effect on plant cooldown meets the intent of a loss of 
containment. 

Steam releases associated with the expected operation of a SG power operated relief valve or 
safety relief valve do not meet the intent of this threshold.  Such releases may occur 
intermittently for a short period of time following a reactor trip as operators process through 
emergency operating procedures to bring the plant to a stable condition and prepare to initiate a 
plant cooldown.  Steam releases associated with the unexpected operation of a valve (for 
example, a stuck-open safety valve) do meet this threshold. 

Following an SG tube leak or rupture, there may be minor radiological releases through a 
secondary-side system component (for example, air ejectors, glad seal exhausters, valve packing, 
etc.).  These types of releases do not constitute a loss or potential loss of containment but should 
be evaluated using the Recognition Category R ICs. 

The emergency classification levels resulting from primary-to-secondary leakage, with or 
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without a steam release from the FAULTED SG, are summarized below. 

 

 Affected SG is FAULTED  
Outside of Containment? 

P-to-S Leak Rate Yes No 
Less than or equal to 25 gpm  No classification No classification 
Greater than 25 gpm  Unusual Event per SU4 Unusual Event per SU4 
 
Requires operation of a 
standby charging (makeup) 
pump (RCS Barrier Potential 
Loss) 

Site Area Emergency 
per FS1 Alert per FA1 

 
Requires an automatic or 
manual ECCS (SI) actuation 
(RCS Barrier Loss) 

Site Area Emergency 
per FS1 Alert per FA1 

 
There is no Potential Loss threshold associated with RCS or SG Tube Leakage. 
2. Inadequate Heat Removal 
There is no Loss threshold associated with Inadequate Heat Removal. 
Potential Loss 2.A 
This condition represents an IMMINENT core melt sequence which, if not corrected, could lead 
to vessel failure and an increased potential for containment failure.  For this condition to occur, 
there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier.  If 
implementation of a procedure(s) to restore adequate core cooling is not effective (successful) 
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a 
subsequent challenge of the Containment Barrier.   
The restoration procedure is considered “effective” if core exit thermocouple readings are 
decreasing and/or if reactor vessel level is increasing.  Whether or not the procedure(s) will be 
effective should be apparent within 15 minutes.  The SED should escalate the emergency 
classification level as soon as it is determined that the procedure(s) will not be effective. 
Severe accident analyses (for example, NUREG-1150) have concluded that function restoration 
procedures can arrest core degradation in a significant fraction of core damage scenarios, and 
that the likelihood of containment failure is very small in these events.  Given this, it is 
appropriate to provide 15 minutes beyond the required entry point to determine if procedural 
actions can reverse the core melt sequence. 

3.  RCS Activity / Containment Radiation 
There is no Loss threshold associated with RCS Activity / Containment Radiation. 
Potential Loss 3.A 
The radiation monitor reading corresponds to an instantaneous release of all reactor coolant mass 
into the containment, assuming that 20% of the fuel cladding has failed.  This level of fuel clad 
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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. 

Containment High Range Radiation Monitors (HRRMs) are temperature sensitive and can be 
affected by both temperature induced currents and insulation resistance temperature effects.  
Following the initial increase in containment temperature the HRRM monitors can give erratic 
indication for up to 1 minute. Steady state temperature effects on cable insulation resistance for 
the HRRM signal cable is dependent on containment temperature and could result in a shift in 
monitor output indication. 

4. Containment Integrity or Bypass 

Loss 4.A 

These thresholds address a situation where containment isolation is required and one of two 
conditions exists as discussed below.  Users are reminded that there may be accident and release 
conditions that simultaneously meet both thresholds 4.A.1 and 4.A.2. 

4.A.1 – Containment integrity has been lost, that is, the actual containment atmospheric leak rate 
likely exceeds that associated with allowable leakage (or sometimes referred to as design 
leakage).  Following the release of RCS mass into containment, containment pressure will 
fluctuate based on a variety of factors; a loss of containment integrity condition may (or may not) 
be accompanied by a noticeable drop in containment pressure.  Recognizing the inherent 
difficulties in determining a containment leak rate during accident conditions, it is expected that 
the SED will assess this threshold using judgment, and with due consideration given to current 
plant conditions, and available operational and radiological data (for example, containment 
pressure, readings on radiation monitors outside containment, operating status of containment 
pressure control equipment, etc.).   

Refer to the middle piping run of Figure 9-F-4.  Two simplified examples are provided.  One is 
leakage from a penetration and the other is leakage from an in-service system valve.  Depending 
upon radiation monitor locations and sensitivities, the leakage could be detected by any of the 
four monitors depicted in the figure.   

Another example would be a loss or potential loss of the RCS barrier, and the simultaneous 
occurrence of two FAULTED locations on a steam generator where one fault is located inside 
containment (for example, on a steam or feedwater line) and the other outside of containment.  In 
this case, the associated steam line provides a pathway for the containment atmosphere to escape 
to an area outside the containment.   
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Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components.  These releases do not constitute a loss or 
potential loss of containment but should be evaluated using the Recognition Category R ICs.   

4.A.2 – Conditions are such that there is an UNISOLABLE pathway for the migration of 
radioactive material from the containment atmosphere to the environment.  As used here, the 
term “environment” includes the atmosphere of a room or area, outside the containment, that 
may, in turn, communicate with the outside-the-plant atmosphere (for example, through 
discharge of a ventilation system or atmospheric leakage).  Depending upon a variety of factors, 
this condition may or may not be accompanied by a noticeable drop in containment pressure.   

Refer to the top piping run of Figure 9-F-4.  In this simplified example, the inboard and outboard 
isolation valves remained open after a containment isolation was required (that is, containment 
isolation was not successful).  There is now an UNISOLABLE pathway from the containment to 
the environment.   

The existence of a filter is not considered in the threshold assessment.  Filters do not remove 
fission product noble gases.  In addition, a filter could become ineffective due to iodine and/or 
particulate loading beyond design limits (that is, retention ability has been exceeded) or water 
saturation from steam/high humidity in the release stream. 

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.   

Refer to the bottom piping run of Figure 9-F-4.  In this simplified example, leakage in an RCP 
seal cooler is allowing radioactive material to enter the Auxiliary Building.  The radioactivity 
would be detected by the Process Monitor.  If there is no leakage from the closed water cooling 
system to the Auxiliary Building, then no threshold has been met.  If the pump or system piping 
developed a leak that allowed steam/water to enter the Auxiliary Building, then threshold 4.B 
would be met.  Depending upon radiation monitor locations and sensitivities, this leakage could 
be detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to be 
met as well. 

Following the leakage of RCS mass into containment and a rise in containment pressure, there 
may be minor radiological releases associated with allowable (design) containment leakage 
through various penetrations or system components.  Minor releases may also occur if a 
containment isolation valve(s) fails to close but the containment atmosphere escapes to a closed 
system.  These releases do not constitute a loss or potential loss of containment but should be 
evaluated using the Recognition Category R ICs.  

The status of the containment barrier during an event involving steam generator tube leakage is 
assessed using Loss Threshold 1.A. 

Loss 4.B 

Containment sump, temperature, pressure and/or radiation levels will increase if reactor coolant 
mass is leaking into the containment.  If these parameters have not increased, then the reactor 
coolant mass may be leaking outside of containment (that is, a containment bypass sequence).  
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Increases in sump, temperature, pressure, flow and/or radiation level readings outside of the 
containment may indicate that the RCS mass is being lost outside of containment.   

Unexpected elevated readings and alarms on radiation monitors with detectors outside 
containment should be corroborated with other available indications to confirm that the source is 
a loss of RCS mass outside of containment.  If the fuel clad barrier has not been lost, radiation 
monitor readings outside of containment may not increase significantly; however, other 
unexpected changes in sump levels, area temperatures or pressures, flow rates, etc. should be 
sufficient to determine if RCS mass is being lost outside of the containment. 

Refer to the middle piping run of Figure 9-F-4.  In this simplified example, a leak has occurred at 
a reducer on a pipe carrying reactor coolant in the Auxiliary Building.  Depending upon radiation 
monitor locations and sensitivities, the leakage could be detected by any of the four monitors 
depicted in the figure and cause threshold 4.A.1 to be met as well.  

To ensure proper escalation of the emergency classification, the RCS leakage outside of 
containment must be related to the mass loss that is causing the RCS Loss and/or Potential Loss 
threshold 1.A to be met. 

Potential Loss 4.A 

If containment pressure exceeds the design pressure, there exists a potential to lose the 
Containment Barrier.  To reach this level, there must be an inadequate core cooling condition for 
an extended period of time; therefore, the RCS and Fuel Clad barriers would already be lost.  
Thus, this threshold is a discriminator between a Site Area Emergency and General Emergency 
since there is now a potential to lose the third barrier. 

Potential Loss 4.B 

The existence of an explosive mixture means, at a minimum, that the containment atmospheric 
hydrogen concentration is sufficient to support a hydrogen burn (that is, at the lower deflagration 
limit).  A hydrogen burn will raise containment pressure and could result in collateral equipment 
damage leading to a loss of containment integrity.  It therefore represents a potential loss of the 
Containment Barrier. 

Potential Loss 4.C 

This threshold describes a condition where containment pressure is greater than the setpoint at 
which containment energy (heat) removal systems are designed to automatically actuate, and less 
than one full train of equipment is capable of operating per design.  The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible.  This threshold represents a potential loss of containment in that containment 
heat removal/depressurization systems (for example, containment sprays, ice condenser fans, 
etc., but not including containment venting strategies) are either lost or performing in a degraded 
manner. 

5. Other Indications 

Not Applicable (included for numbering consistency)  
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6. SED Judgment 

Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Containment Barrier is lost. 

Potential Loss 6.A 

This threshold addresses any other factors that may be used by the SED in determining whether 
the Containment Barrier is potentially lost.  The SED should also consider whether or not to 
declare the barrier potentially lost in the event that barrier status cannot be monitored. 

References 
1, 2-FR-0, Status Trees 
WBN TIRPS162 
CECC-EPIP-19 
NEI 99-01 R6 Fission Product Barriers 

 





WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 78 
Revision 0 

 

 

HG1 
ECL:  General Emergency 

Initiating Condition:  HOSTILE ACTION resulting in loss of physical control of the facility. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) a. A HOSTILE ACTION is occurring or has occurred within the PROTECTED 
AREA as reported by the Security Shift Supervisor. 

 AND 
b. EITHER of the following has occurred: 

1. ANY of the following safety functions cannot be controlled or maintained. 
 Reactivity control 
 Core cooling 
 RCS heat removal 

  
OR 
 
2. Damage to spent fuel has occurred or is IMMINENT.   

Basis: 

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the 
facility to the extent that the plant staff can no longer operate equipment necessary to maintain 
key safety functions.  It also addresses a HOSTILE ACTION leading to a loss of physical control 
that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool 
cooling system (for example, 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].   
 
Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
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References 
WBN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOI-42.01, Security Events(restricted) 
NEI 99-01 R6 HG1 
 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 80 
Revision 0 

 

 

HG7 
ECL:  General Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a General Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a General Emergency. 

References 
NEI 99-01 R6 HG7 
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HS1 
ECL:  Site Area Emergency 

Initiating Condition:  HOSTILE ACTION within the PROTECTED AREA. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor. 

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.  
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

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 (for example, 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 incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE.  Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.  
Reporting of these types of events is adequately addressed by other EALs, or the requirements of 
10 CFR § 73.71 or 10 CFR § 50.72. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 
 
Escalation of the emergency classification level would be via IC HG1. 
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References 
WBN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOI-42.01, Security Events(restricted) 
NEI 99-01 R6 HS1 
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HS6 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to control a key safety function from outside the Control Room. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) a. An event has resulted in plant control being transferred from the Control Room to 
the Auxiliary Control Room. 

 AND 
 b. Control of ANY of the following key safety functions is not reestablished within 

15 minutes. 
 Reactivity control  
 Core cooling 
 RCS heat removal 

 
Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations, and the control of a key safety function cannot be reestablished in a timely 
manner.  The failure to gain control of a key safety function following a transfer of plant control 
to alternate locations is a precursor to a challenge to one or more fission product barriers within a 
relatively short period of time. 

The determination of whether or not “control” is established at the remote safe shutdown 
location(s) is based on SED judgment. The SED 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 Auxiliary Control Room.   

Escalation of the emergency classification level would be via IC FG1 or CG1. 

References 
1, 2-AOI-27, Main Control Room Accessibility 
NEI 99-01 R6 HS6 
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HS7 
ECL:  Site Area Emergency 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a Site Area Emergency. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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. 

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 SED to fall 
under the emergency classification level description for a Site Area Emergency. 

Reference 
NEI 99-01 R6 HS7 
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HA1 
ECL:  Alert 

Initiating Condition:  HOSTILE ACTION within the OWNER CONTROLLED AREA or 
airborne attack threat within 30 minutes. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2) 

(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED 
AREA as reported by the Security Shift Supervisor. 

OR 

(2) A validated notification from NRC of an aircraft attack threat within 30 minutes of the 
site.  

Basis: 

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED 
AREA or notification of an aircraft attack threat.  This event will require rapid response and 
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the 
need to prepare the plant and staff for a potential aircraft impact.   

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event. 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for 
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program].   

As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (for example, 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 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the 
OWNER CONTROLLED AREA.  This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 
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EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated 
arrival time is within 30 minutes.  The intent of this EAL is to ensure that threat-related 
notifications are made in a timely manner so that plant personnel and OROs are in a heightened 
state of readiness.  This EAL is met when the threat-related information has been validated in 
accordance with site  procedures. 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat 
involves an aircraft.  The status and size of the plane may be provided by NORAD through the 
NRC. 

In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (that is, a HOSTILE ACTION).  It is expected, although 
not certain, that notification by an appropriate Federal agency to the site would clarify this point.  
In this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC.  The 
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed 
while awaiting notification by a Federal agency. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HS1. 

References 
WBN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOI-42.01, Security Events(restricted) 
NEI 99-01 R6 HA1 
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HA5 
ECL:  Alert 

Initiating Condition:  Gaseous release impeding access to equipment necessary for normal plant 
operations, cooldown or shutdown. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

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) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any Table H1 
plant rooms or areas: 

Table H1 - Safe Operation & Shutdown Rooms/Areas 
Aux. 

BLDG./Elevation Room MODE 

Elev 772 

Electrical Board Room 1A 3, 4, 5 
Electrical Board Room 1B 3, 4, 5 
Electrical Board Room 2A 3, 4, 5 
Electrical Board Room 2B 3, 4, 5 

Elev 757 

6.9 KV and 480V SD Bd Room 
A 3, 4, 5 

6.9 KV and 480V SD Bd Room 
B 3, 4, 5 

Elev 713  

1A RHR HX Room 3, 4, 5 
1B RHR HX Room 3, 4, 5 
2A RHR HX Room 3, 4, 5 
2B RHR HX Room 3, 4, 5 
CCS Pump Area 3, 4, 5 

Elev 692  

1A RHR Pump Room 3, 4, 5 
1B RHR Pump Room 3, 4, 5 
2A RHR Pump Room 3, 4, 5 
2B RHR Pump Room 3, 4, 5 

AND 
b. Entry into the room or area is prohibited or impeded. 

Basis: 

This IC addresses an event involving a release of a hazardous gas that precludes or impedes 
access to equipment necessary to maintain normal plant operation, or required for a normal plant 
cooldown and shutdown.  This condition represents an actual or potential substantial degradation 
of the level of safety of the plant.   

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release.  The 
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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 SED’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 (for example, 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 (that is, 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 (for example, fire suppression system testing).    

 The action for which room/area entry is required is of an administrative or record keeping 
nature (for example, 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 automatically or manually activate a fire 
suppression system in an area.  

Escalation of the emergency classification level would be via Recognition Category R, C or F 
ICs. 

References 
Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables Bases 
NEI 99-01 R6 HA5 
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HA6 
ECL:  Alert 

Initiating Condition:  Control Room evacuation resulting in transfer of plant control to alternate 
locations. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) An event has resulted in plant control being transferred from the Control Room to the 
Auxiliary Control Room. 

Basis: 

This IC addresses an evacuation of the Control Room that results in transfer of plant control to 
alternate locations outside the Control Room.  The loss of the ability to control the plant from the 
Control Room is considered to be a potential substantial degradation in the level of plant safety.   

Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations.  The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel.  Activation of the ERO and 
emergency response facilities will assist in responding to these challenges.   

Escalation of the emergency classification level would be via IC HS6. 

References 
1, 2-AOI-27, Main Control Room Accessibility 
NEI 99-01 R6 HA6 
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HA7 
ECL:  Alert 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of an Alert. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which, in the judgment of the SED, 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: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the SED to fall 
under the emergency classification level description for an Alert. 
 
References 
NEI 99-01 R6 HA7 
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 HU1 
ECL:  Unusual Event 

Initiating Condition:  Confirmed SECURITY CONDITION or threat. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3) 

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by 
the Security Shift Supervisor. 

OR 

(2) Notification of a credible security threat directed at WBN. 

OR 

(3) A validated notification from the NRC providing information of an aircraft threat. 

Basis: 

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment, 
and thus represent a potential degradation in the level of plant safety.  Security events which do 
not meet one of these EALs are adequately addressed by the requirements of 10 CFR § 73.71 or 
10 CFR § 50.72.  Security events assessed as HOSTILE ACTIONS are classifiable under ICs 
HA1, HS1 and HG1. 

Timely and accurate communications between Security Shift Supervision and the Control Room 
is essential for proper classification of a security-related event.  Classification of these events 
will initiate appropriate threat-related notifications to plant personnel and 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 references the Security Shift Supervisor because these are the individuals trained to 
confirm that a security event is occurring or has occurred.  Training on security event 
confirmation and classification is controlled due to the nature of Safeguards and 10 CFR § 2.39 
information. 

EAL #2 addresses the receipt of a credible security threat.  The credibility of the threat is 
assessed in accordance with site procedures.   

EAL #3 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 site procedures. 
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Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information.  This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location.  Security-sensitive information should be contained in non-public documents 
such as the Security Plan. 

Escalation of the emergency classification level would be via IC HA1. 

References 
WBN Physical Security Plan (safeguards) 
NSDP-22, Security Contingency Events (restricted) 
AOI-42.01, Security Events (restricted) 
NEI 99-01 R6 HU1 
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HU2 
ECL:  Unusual Event 

Initiating Condition:  Seismic event greater than OBE levels. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by Alarm 
Window 166D, OBE SPECTRA EXCEEDED lit. 

Basis: 

This IC addresses a seismic event that results in accelerations at the plant site greater than those 
specified for an Operating Basis Earthquake (OBE).  An earthquake greater than an OBE but less 
than a Safe Shutdown Earthquake (SSE) should have no significant impact on safety-related 
systems, structures and components; however, some time may be required for the plant staff to 
ascertain the actual post-event condition of the plant (for example, performs walk-downs and 
post-event inspections).  Given the time necessary to perform walk-downs and inspections, and 
fully understand any impacts, this event represents a potential degradation of the level of safety 
of the plant.   
 
Event verification with external sources should not be necessary during or following an OBE.  
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (for example, typical lateral accelerations are in excess of 0.08g).  The Shift 
Manager or SED may seek external verification if deemed appropriate (for example, a call to the 
USGS, check internet news sources, etc.); however, the verification action must not preclude a 
timely emergency declaration.   
 
Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
0-ARI-166-172 
1, 2-AOI-9, Earthquake 
NEI 99-01 R6 HU2 
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HU3 
ECL:  Unusual Event 

Initiating Condition:  Hazardous event. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4 or 5 or 6) 

Note: EAL #4 does not apply to routine traffic impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents. 

(1) A tornado strike within the PROTECTED AREA. 

(2) Internal room or area flooding of a magnitude sufficient to require manual or automatic 
electrical isolation of a SAFETY SYSTEM component needed for the current operating 
mode. 

(3) Movement of personnel within the PROTECTED AREA is impeded due to an offsite 
event involving hazardous materials (for example, an offsite chemical spill or toxic gas 
release). 

(4) A hazardous event that results in on-site conditions sufficient to prohibit the plant staff 
from accessing the site via personal vehicles. 

(5) River reservoir level ≤ 673 feet as reported by River Operations. 

(6) River Reservoir level at Stage I Flood Warning as reported by River Operations.  

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation of the 
level of safety of the plant. 

EAL #1 addresses a tornado striking (touching down) within the Protected Area. 

EAL #2 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 (for example, 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 addresses a hazardous materials event originating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 

EAL #4 addresses a hazardous 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.  
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Examples of such an event include site flooding caused by a hurricane, heavy rains, up-river 
water releases, dam failure, etc., or an on-site train derailment blocking the access road.   

This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane Andrew 
strike on Turkey Point in 1992, the flooding around the Cooper Station during the Midwest 
floods of 1993, or the flooding around Ft. Calhoun Station in 2011. 

EALs #5 and #6 address potential loss of heat sink or site flooding that can also be precursors of 
more serious events. 

 Escalation of the emergency classification level would be based on ICs in Recognition 
Categories A, F, S or C. 

References 
0-AOI-8, Tornado Watch or Warning 
0-AOI-7.01, Maximum Probable Flood 
WBN FSAR Chapter 2 
NEI 99-01 R6 HU3 
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HU4 
ECL:  Unusual Event 

Initiating Condition:  FIRE potentially degrading the level of safety of the plant. 

Operating Mode Applicability:  All 

Emergency Action Levels:  (1 or 2 or 3 or 4) 

Note:   The SED should declare the Unusual Event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

(1) a. A FIRE is NOT extinguished within 15-minutes of ANY of the following FIRE 
detection indications: 
 Report from the field (that is, visual observation) 
 Receipt of multiple (more than 1) fire alarms or indications 
 Field verification of a single fire alarm 

 AND 
b. The FIRE is located within ANY Table H2 plant areas. 

OR 

(2) a. Receipt of a single fire alarm (that is, no other indications of a FIRE). 
  AND 
 b. The FIRE is located within ANY Table H2 plant areas: 
  AND 

 c. The existence of a FIRE is not verified within 30-minutes of alarm receipt. 

 OR 

(3) A FIRE within the plant PROTECTED AREA not extinguished within 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. 

 

 

 

 

 

Table H2-Fire Areas 
Reactor Building IPS 
Auxiliary Building Control Building 
Turbine Building Diesel Generator Bldgs. 
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Basis: 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

Table H2 Fire Areas are based on WBN Fire Protection Report, Volume III, WBN Calculation 
EDQ00099920090012, Unit 1 and 2 Appendix R Safe Shutdown Analysis, and WBN 
Calculation EDQ00099920090016, Appendix R-Units 1 & 2 Manual Action Requirements.  
Table H2 Fire Areas include those structures containing functions and systems required for safe 
shutdown of the plant (SAFETY SYSTEMS). 

EAL #1  

The intent of the 15-minute duration is to size the FIRE and to discriminate against small FIRES 
that are readily extinguished (for example, smoldering waste paper basket).  In addition to 
alarms, other indications of a FIRE could be a drop in fire main pressure, automatic activation of 
a suppression system, etc.  

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm, 
indication, or report.  For EAL assessment purposes, the emergency declaration clock starts at 
the time that the initial alarm, indication, or report was received, and not the time that a 
subsequent verification action was performed.  Similarly, the fire duration clock also starts at the 
time of receipt of the initial alarm, indication or report. 

EAL #2  

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified 
(that is, proved or disproved) within 30-minutes of the alarm.  Upon receipt, operators will take 
prompt actions to confirm the validity of a single fire alarm.  For EAL assessment purposes, the 
30-minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE.  For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

If an actual FIRE is verified by a report from the field, then EAL #1 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  

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.   
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EAL #4  

If a FIRE within the plant PROTECTED AREA is of sufficient size to require a response by an 
offsite firefighting agency (for example, 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. 

Basis-Related Requirements from Appendix R 

Appendix R to 10 CFR § 50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, consistent 
with other safety requirements, the probability and effect of fires and explosions." 

When considering the effects of fire, those systems associated with achieving and 
maintaining safe shutdown conditions assume major importance to safety because 
damage to them can lead to core damage resulting from loss of coolant through boil-off. 

Because fire may affect safe shutdown systems and because the loss of function of 
systems used to mitigate the consequences of design basis accidents under post-fire 
conditions does not per se impact public safety, the need to limit fire damage to systems 
required to achieve and maintain safe shutdown conditions is greater than the need to 
limit fire damage to those systems required to mitigate the consequences of design basis 
accidents. 

In addition, Appendix R to 10 CFR § 50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
redundant train (G.2.c).  As used in EAL #2, the 30-minutes to verify a single alarm is well 
within this worst-case 1-hour time period.  

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA6 or SA9. 

References 
WBN Fire Protection Report, Volume III 
WBN Calculation EDQ00099920090012, Unit 1 and 2 Appendix R Safe Shutdown Analysis, 
WBN Calculation EDQ00099920090016, Appendix R-Units 1 & 2 Manual Action 
Requirements. 
NEI 99-01 R6 HU4 
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HU7 
ECL:  Unusual Event 

Initiating Condition:  Other conditions exist which in the judgment of the SED warrant 
declaration of a UE. 

Operating Mode Applicability:  All 

Emergency Action Levels:   

(1) Other conditions exist which in the judgment of the SED 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 SED to fall 
under the emergency classification level description for a NOUE. 
 
References 
NEI 99-01 R6 HU7 
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SG1 
ECL:  General Emergency 

Initiating Condition:  Prolonged loss of all offsite and all onsite AC power to 6.9KV Shutdown 
Boards. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 4 hours 
has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV Shutdown 
Boards OR 2A and 2B 6.9KV Shutdown Boards. 

 AND 
b. EITHER of the following: 

• Restoration of at least one AC emergency bus in less than 4 hours is not 
likely. 

• Core Cooling CSF –RED  
 

Basis: 

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 one or more fission product barriers.  In addition, fission product barrier 
monitoring capabilities may be degraded under these conditions. 

The EAL should require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1.  This will allow additional time for implementation of offsite protective actions. 

Escalation of the emergency classification from Site Area Emergency will occur if it is projected 
that power cannot be restored to at least one AC emergency bus by the end of the analyzed 
station blackout coping period.  Beyond this time, plant responses and event trajectory are 
subject to greater uncertainty, and there is an increased likelihood of challenges to multiple 
fission product barriers.   

The estimate for restoring at least one 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. 
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References 
WBN Unit 1, an 2 Technical Specification Basis 3.8.1 
1,2-FR-0, Status Trees 
NEI 99-01 R6 SG1 
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SG8 
ECL:  General Emergency 

Initiating Condition:  Loss of all AC and Vital DC power sources for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the General Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) a. Loss of ALL offsite and ALL onsite AC power to 1A and 1B 6.9KV 
Shutdown Boards OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

 AND 
b. Indicated voltage is less than 105VDC on ALL 125VDC vital battery boards  

I, II, III, and IV for 15 minutes or longer. 

Basis: 

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 both EAL thresholds are met. 

References 
WBNN Unit 1, and 2 Technical Specification Basis 3.8.1 
1, 2-AR-15-21 
NEI 99-01 R6 SG8 
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SS1 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of all offsite and all onsite AC power to 6.9KV Shutdown Boards 
for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Loss of ALL offsite and ALL onsite AC power to1A and 1B 6.9KV Shutdown Boards 
OR 2A and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a total loss of AC power that compromises the performance of all SAFETY 
SYSTEMS requiring electric power including those necessary for emergency core cooling, 
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.  
In addition, fission product barrier monitoring capabilities may be degraded under these 
conditions.  This IC represents a condition that involves actual or likely major failures of plant 
functions needed for the protection of the public. 

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.  

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1. 

References 
WBN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SS1 
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SS5 
ECL:  Site Area Emergency 

Initiating Condition:  Inability to shutdown the reactor causing a challenge to core cooling or 
RCS heat removal. 
 
Operating Mode Applicability:  Power Operation 

Emergency Action Levels:   

(1) a. An automatic or manual trip did not shutdown the reactor. 
  AND 
 b. All manual actions to shutdown the reactor have been unsuccessful. 

 AND 
c. EITHER of the following conditions exist:  

• Core Cooling CSF - RED  
• Heat Sink CSF - RED  

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, all subsequent operator actions to manually shutdown the 
reactor are unsuccessful, and continued power generation is challenging the capability to 
adequately remove heat from the core and/or the RCS.  This condition will lead to fuel damage if 
additional mitigation actions are unsuccessful and thus warrants the declaration of a Site Area 
Emergency. 

In some instances, the emergency classification resulting from this IC/EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Recognition 
Category F ICs/EALs.  This is appropriate in that the Recognition Category F ICs/EALs do not 
address the additional threat posed by a failure to shutdown the reactor.  The inclusion of this IC 
and EAL ensures the timely declaration of a Site Area Emergency in response to prolonged 
failure to shutdown the reactor. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

Escalation of the emergency classification level would be via IC RG1 or FG1. 

References 
1, 2-E-0, Reactor Trip or Safety Injection 
1, 2-FR-0, Safety Status Trees 
NEI 99-01 R6 SS5 
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SS8 
ECL:  Site Area Emergency 

Initiating Condition:  Loss of all Vital DC power for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Site Area Emergency promptly upon determining that 15 
minutes has been exceeded, or will likely be exceeded. 

(1) Indicated voltage is less than 105VDC on ALL 125VDC vital battery boards I, II, III, and 
IV for 15 minutes or longer. 

Basis: 

This IC addresses a loss of Vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS.  In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public.     

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG8. 

Reference 
1, 2-ARI-15-21 
NEI 99-01 R6 SS8 
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SA1 
ECL:  Alert 

Initiating Condition:  Loss of all but one AC power source to 6.9KV Shutdown Boards for 15 
minutes or longer.   

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) a. AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A and 2B 
6.9KV Shutdown Boards is reduced to a single power source for 15 minutes or 
longer.  

 AND 
b.  Any additional single power source failure will result in a loss of all AC power to 

SAFETY SYSTEMS. 

Basis: 

This IC describes a significant degradation of offsite and onsite AC power sources such that any 
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS.  In this 
condition, the sole AC power source may be powering one, or more than one, train of safety-
related equipment.  This IC provides an escalation path from IC SU1.     

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 
(for example, an onsite diesel generator).   

 A loss of all offsite power and loss of all emergency power sources (for example, onsite 
diesel generators) with a single train of 6.9KV Shutdown Boards being back-fed from the 
unit main generator. 

 A loss of emergency power sources (for example, onsite diesel generators) with a single train 
of 6.9KV Shutdown Boards being back-fed from an offsite power source. 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power. 

Escalation of the emergency classification level would be via IC SS1. 

References 
WBN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SA1 
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SA2 
ECL:  Alert 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or longer 
with a significant transient in progress. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Alert promptly upon determining that 15 minutes has been 
exceeded, or will likely be exceeded. 

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
Pressurizer Level 
RCS Pressure 
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

  AND 
 b. ANY of the following transient events in progress: 

 Automatic or manual runback greater than 25% thermal reactor power 
 Electrical load rejection greater than 25% full electrical load  
 Reactor trip  
 SI actuation  

 
Basis: 

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room.  During this condition, the margin to a potential fission product barrier challenge 
is reduced.  It thus represents a potential substantial degradation in the level of safety of the 
plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-1022) to determine if 
an NRC event report is required.  The event would be reported if it significantly impaired the 
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capability to perform emergency assessments.  In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency 
plan implementing procedures addressing emergency classification, accident assessment, or 
protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition.  In addition, if all indication sources for one 
or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

Escalation of the emergency classification level would be via ICs FS1 or IC RS1. 

References 
NEI 99-01 R6 SA2 
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SA5 
ECL:  Alert 

Initiating Condition:  Automatic or manual trip fails to shutdown the reactor, and subsequent 
manual actions taken in the MCR are not successful in shutting down the reactor. 

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:   

(1) a. An automatic or manual trip did not shutdown the reactor. 
  AND 
 b. Manual actions taken in the MCR are not successful in shutting down the reactor. 

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and subsequent operator manual actions taken in the MCR 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 MCR since this 
event entails a significant failure of the RPS. 
 
A manual action in the MCR is any operator action, or set of actions, which causes the control 
rods to be rapidly inserted into the core (for example, initiating a manual reactor trip).  This 
action does not include manually driving in control rods or implementation of boron injection 
strategies.  If this action(s) is unsuccessful, operators would immediately pursue additional 
manual actions at locations away from the MCR (for example, locally opening breakers). 
Actions taken at back-panels or other locations within the Control Room, or any location outside 
the Control Room, are not considered to be “at the reactor control consoles”. 

The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If the 
failure to shutdown the reactor is prolonged enough to cause a challenge to the core cooling or 
RCS heat removal safety functions, the emergency classification level will escalate to a Site Area 
Emergency via IC SS5.  Depending upon plant responses and symptoms, escalation is also 
possible via IC FS1.  Absent the plant conditions needed to meet either IC SS5 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. 
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A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

References 
1, 2-E-0, Reactor Trip or Safety Injection 
NEI 99-01 R6 SA5 
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SA9 
ECL:  Alert 

Initiating Condition:  Hazardous event affecting a SAFETY SYSTEM needed for the current 
operating mode. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  

(1) a. The occurrence of ANY of the following hazardous events: 
 Seismic event (earthquake) 
 Internal or external flooding event 
 High winds or tornado strike 
 FIRE 
 EXPLOSION 
 River reservoir level less than 666 feet as reported by River Operations 
 River reservoir level at Stage II flood warning as reported by River Operations 
 Other events with similar hazard characteristics as determined by the Shift 

Manager 
 AND 
b. EITHER of the following: 

 Event damage has caused indications of degraded performance in at least one 
train of a SAFETY SYSTEM needed for the current operating mode.  

 The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 
component or structure needed for the current operating mode. 

Basis: 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure 
containing SAFETY SYSTEM components, needed for the current operating mode.  This 
condition significantly reduces the margin to a loss or potential loss of a fission product barrier, 
and therefore represents an actual or potential substantial degradation of the level of safety of the 
plant.  

EAL 1.b.1 addresses damage to a SAFETY SYSTEM train that is in service/operation since 
indications for it will be readily available.  The indications of degraded performance should be 
significant enough to cause concern regarding the operability or reliability of the SAFETY 
SYSTEM train.    

EAL 1.b.2 addresses damage to a SAFETY SYSTEM component that is not in service/operation 
or readily apparent through indications alone, or to a structure containing SAFETY SYSTEM 
components.  Operators will make this determination based on the totality of available event and 
damage report information.  This is intended to be a brief assessment not requiring lengthy 
analysis or quantification of the damage. 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 112 
Revision 0 

 

  

No emergency classification is required in response to a FIRE or EXPLOSION resulting from an 
equipment failure if the only safety system equipment affected by the event is that upon which 
the failure occurred.  An emergency classification is required if a FIRE or EXPLOSION caused 
by an equipment failure damages other safety system equipment (that is, equipment that was not 
the source/location of the failure).  For example, if a FIRE or EXPLOSION resulting from the 
failure of a piece of safety system equipment causes damage to the other train of the affected 
safety system or another safety system, then an emergency declaration is required in accordance 
with this IC and EAL.   
 
An equipment failure may have a cascading effect leading to a FIRE or EXPLOSION that causes 
damage to multiple individual components and subcomponents, all associated with one safety 
system train.  For example, consider an electrical breaker failure that leads to a FIRE in both the 
breaker and an associated pump motor.  This failure caused damage to components (that is, the 
breaker and the pump) as well as subcomponents (for example, the pump motor stator, windings, 
flywheel, bearings and electrical connections).  The damage to individual components and sub-
components on the affected safety system should therefore be assessed collectively at the system 
train-level, that is, regardless of their number or location, if all the damaged components are on 
one safety system train, and no other safety system or system train has been affected, then no 
emergency declaration is required. 
 
The emergency classification guidance provided above may also be used to assess damage 
caused by electrical arcing if no FIRE or EXPLOSION event is apparent.   

Escalation of the emergency classification level would be via IC FS1 or RS1. 

References 
0-AOI-7.01, Maximum Probable Flood 
WBN FSAR Chapter 2 
NEI 99-01 R6 SA9 
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SU1 

ECL:  Unusual Event 

Initiating Condition:  Loss of all offsite AC power capability to 6.9KV Shutdown Boards for 15 
minutes or longer.  

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

Note: The SED should declare the Unusual Event promptly upon determining that 15 minutes 
has been exceeded, or will likely be exceeded. 

(1) Loss of ALL offsite AC power capability to 1A and 1B 6.9KV Shutdown Boards OR 2A 
and 2B 6.9KV Shutdown Boards for 15 minutes or longer. 

Basis: 

This IC addresses a prolonged loss of offsite power.  The loss of offsite power sources renders 
the plant more vulnerable to a complete loss of power to AC 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 SA1. 

References 
WBN Unit 1, and 2 Technical Specification Basis 3.8.1 
NEI 99-01 R6 SU1 



WBN 
TENNESSEE VALLEY AUTHORITY 

NUCLEAR POWER 
RADIOLOGICAL EMERGENCY PLAN 

NP-REP 
WBN EAL Program Manual 
PAGE 114 
Revision 0 

 

  

SU2 
ECL:  Unusual Event 

Initiating Condition:  UNPLANNED loss of Control Room indications for 15 minutes or 
longer. 

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels: 

Note: The SED should declare the Unusual Event promptly upon determining that 15 minutes 
has been exceeded, or will likely be exceeded. 

(1) a. An UNPLANNED event results in the inability to monitor one or more of the 
following parameters from within the Control Room for 15 minutes or longer. 
Reactor Power 
Pressurizer Level 
RCS Pressure  
Core Exit Temperature 
Level in at least one steam generator 
Steam Generator Auxiliary Feed Water Flow 

 
Basis: 

This IC addresses the difficulty associated with monitoring normal plant conditions without the 
ability to obtain SAFETY SYSTEM parameters from within the Control Room.  This condition 
is a precursor to a more significant event and represents a potential degradation in the level of 
safety of the plant. 

As used in this EAL, an “inability to monitor” means that values for one or more of the listed 
parameters cannot be determined from within the Control Room.  This situation would require a 
loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10 CFR § 50.72 (and associated guidance in NUREG-1022) to determine if 
an NRC event report is required.  The event would be reported if it significantly impaired the 
capability to perform emergency assessments.  In particular, emergency assessments necessary to 
implement abnormal operating procedures, emergency operating procedures, and emergency 
plan implementing procedures addressing emergency classification, accident assessment, or 
protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, core cooling and RCS heat removal.  The loss of the ability to 
determine one or more of these parameters from within the Control Room is considered to be 
more significant than simply a reportable condition.  In addition, if all indication sources for one 
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or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well.  For example, if the value for reactor 
vessel level cannot be determined from the indications and recorders on a main control board, the 
SPDS or the plant computer, the availability of other parameter values may be compromised as 
well. 

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
indication. 

Escalation of the emergency classification level would be via IC SA2. 

References 
NEI 99-01 R6 SU2 
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SU3 
ECL:  Unusual Event 

Initiating Condition:  Reactor coolant activity greater than Technical Specification allowable 
limits. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:   

(1) Reactor coolant sample analysis results indicate ANY of the following: 
• Dose Equivalent Iodine (I-131) greater than 0.265 µCi/gm for 48 hours or longer 

• Dose Equivalent Iodine (I-131) greater than 14 µCi/gm  

• RCS gross specific activity greater than 100/Ē µCi/gm 
 
Basis: 

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in 
Technical Specifications.  This condition is a precursor to a more significant event and represents 
a potential degradation of the level of safety of the plant. 

Escalation of the emergency classification level would be via ICs FA1 or the Recognition 
Category R ICs. 

References 
WBN Unit 1, and 2 Technical Specification 3.4.16 
NEI 99-01 R6 SU3 
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SU4 
ECL:  Unusual Event 

Initiating Condition:  RCS leakage for 15 minutes or longer. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

Note: The SED should declare the Unusual Event promptly upon determining that 15 minutes 
has been exceeded, or will likely be exceeded. 

(1) RCS unidentified or pressure boundary leakage greater than 10 gpm for 15 minutes or 
longer. 

OR 

(2) RCS identified leakage greater than 25 gpm for 15 minutes or longer. 

OR 

(3) Leakage from the RCS to a location outside containment greater than 25 gpm for 15 
minutes or longer.  

 
Basis: 

This IC addresses RCS leakage which may be a precursor to a more significant event.  In this 
case, RCS leakage has been detected and operators, following applicable procedures, have been 
unable to promptly isolate the leak.  This condition is considered to be a potential degradation of 
the level of safety of the plant.      
 
EAL #1 and EAL #2 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 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 (for example, steam generator tube leakage in a PWR) 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 calculations 
to determine (for example, 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 a relief valve 
does not warrant an emergency classification.  An emergency classification would be required if 
a mass loss is caused by a relief valve that is not functioning as designed/expected (for example, 
a relief valve sticks open and the line flow cannot be isolated).   
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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. 

References 
WBN Unit 1, and 2 Technical Specification 3.4.13 
NEI 99-01 R6 SU4 
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SU5 
ECL:  Unusual Event 

Initiating Condition:  Automatic or manual trip fails to shutdown the reactor.    

Operating Mode Applicability:  Power Operation 

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. 

Emergency Action Levels:  (1 or 2) 

(1) a. An automatic trip did not shutdown the reactor. 
 AND 

 b. A subsequent manual action taken in the MCR is successful in shutting down the 
reactor.  

(2) a. A manual trip did not shutdown the reactor. 
 AND 

 b. EITHER of the following: 
• A subsequent manual action taken in the MCR is successful in shutting down 

the reactor. 
• A subsequent automatic trip is successful in shutting down the reactor. 

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor trip 
that results in a reactor shutdown, and either a subsequent operator manual action taken at the 
reactor control consoles or an automatic trip is successful in shutting down the reactor. This 
event is a precursor to a more significant condition and thus represents a potential degradation of 
the level of safety of the plant. 

Following the failure on an automatic reactor trip, operators will promptly initiate manual actions 
at the reactor control consoles to shutdown the reactor (for example, initiate a manual reactor 
trip).  If these manual actions are successful in shutting down the reactor, core heat generation 
will quickly fall to a level within the capabilities of the plant’s decay heat removal systems. 

If an initial manual reactor trip is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor (for example, initiate 
a manual reactor trip) using a different switch).  Depending upon several factors, the initial or 
subsequent effort to manually trip the reactor, or a concurrent plant condition, may lead to the 
generation of an automatic reactor trip signal.  If a subsequent manual or automatic trip is 
successful in shutting down the reactor, core heat generation will quickly fall to a level within 
the capabilities of the plant’s decay heat removal systems.     

A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (for example, initiating a manual 
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reactor trip).  This action does not include manually driving in control rods or implementation of 
boron injection strategies.  Actions taken at back-panels or other locations within the Control 
Room, or any location outside the Control Room, are not considered to be “at the reactor control 
consoles”. 

The plant response to the failure of an automatic or manual reactor trip will vary based upon 
several factors including the reactor power level prior to the event, availability of the condenser, 
performance of mitigation equipment and actions, other concurrent plant conditions, etc.  If 
subsequent operator manual actions taken at the reactor control consoles are also unsuccessful in 
shutting down the reactor, then the emergency classification level will escalate to an Alert via IC 
SA5.  Depending upon the plant response, escalation is also possible via IC FA1.  Absent the 
plant conditions needed to meet either IC SA5 or FA1, an Unusual Event declaration is 
appropriate for this event. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

Should a reactor trip signal be generated as a result of plant work (for example, RPS setpoint 
testing), the following classification guidance should be applied. 

 If the signal causes a plant transient that should have included an automatic reactor trip and 
the RPS fails to automatically shutdown the reactor, then this IC and the EALs are 
applicable, and should be evaluated.  

 If the signal does not cause a plant transient and the trip failure is determined through other 
means (for example, assessment of test results), then this IC and the EALs are not applicable 
and no classification is warranted. 

References 
1, 2-E-0, Reactor Trip or Safety Injection 
NEI 99-01 R6 SU5 
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SU6 
ECL:  Unusual Event 

Initiating Condition:  Loss of all onsite or offsite communications capabilities. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2 or 3) 

1. Loss of ALL Table C3 Onsite communications capability affecting the ability to perform 
routine operations. 
 
OR 

 
2. Loss of ALL Table C3 Offsite communication capability affecting the ability to perform 

offsite notifications. 
 

 OR 
 

3. Loss of ALL Table C3 NRC communication capability affecting the ability to perform NRC 
notifications. 

 
Table C3-Communications Capability 

System Onsite Offsite NRC 
Plant Radio X   
Plant Page X   
All telephone Lines (Private and 
Commercial) X X X 

ENS  X X 
HPN  X X 
Satellite Phones  X X 

 
Basis: 

This IC addresses a significant loss of on-site or offsite communications capabilities.  While not 
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs 
and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (for example, use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being sent 
to offsite locations, etc.).    

EAL #1 addresses a total loss of the communications methods used in support of routine plant 
operations.   
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EAL #2 addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration.  The OROs referred to here are Tennessee EMA, Rhea County, Meigs 
County and McMinn County.  

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

References 
BFN FSAR Chapter 9.5 
NEI 99-01 R6 SU6 
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SU7 
ECL:  Unusual Event 

Initiating Condition:  Failure to isolate containment or loss of containment pressure control. 

Operating Mode Applicability:  Power Operation, Startup, Hot Standby, Hot Shutdown 

Emergency Action Levels:  (1 or 2) 

(1) a. Failure of containment to isolate when required by an actuation signal. 
 AND 
b. ALL required penetrations are not closed within 15 minutes of the actuation 

signal. 

(2) a. Containment pressure greater than 2.8 PSIG (Phase B). 
 AND 
b. Less than one full train of Containment Spray is operating per design for 15 

minutes or longer. 
Basis: 
This IC addresses a failure of one or more containment penetrations to automatically isolate 
(close) when required by an actuation signal.  It also addresses an event that results in high 
containment pressure with a concurrent failure of containment pressure control systems.  Absent 
challenges to another fission product barrier, either condition represents potential degradation of 
the level of safety of the plant. 
 
For EAL #1, the containment isolation signal must be generated as the result on an off-
normal/accident condition (for example, a safety injection or high containment pressure); a 
failure resulting from testing or maintenance does not warrant classification.  The determination 
of containment and penetration status – isolated or not isolated – should be made in accordance 
with the appropriate criteria contained in the plant AOPs and EOPs.  The 15-minute criterion is 
included to allow operators time to manually isolate the required penetrations, if possible. 
 
EAL #2 addresses a condition where containment pressure is greater than the setpoint at which 
containment energy (heat) removal systems are designed to automatically actuate, and less than 
one full train of equipment is capable of operating per design.  The 15-minute criterion is 
included to allow operators time to manually start equipment that may not have automatically 
started, if possible.  The inability to start the required equipment indicates that containment heat 
removal/depressurization systems (for example, containment sprays or ice condenser fans) are 
either lost or performing in a degraded manner. 
 
This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a 
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers. 
 
References 
FR-Z.1, High Containment Pressure 
NEI 99-01 R6 SU7 
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Paae3 

NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert 
Levels 

Revision DESCRIPTION OF REVISION 
No. 

000 Revision 0 duplicates the methodologies in Nuclear Power Radiological Emergency Plan (NP-REP) 
Appendix C (Watts Bar), Section 7 (Radiological), Rev. 91. The predecessor documents are those that 
supplied information used in this calculation. 

Calculation: 35 pages 
Attachment 1 : 13 pages 
Attachment 2: 8 pages 

SAMS and ISFSI SAR have been reviewed in EDC E55577. 
001 

Revision 1 corrects typographical errors on pages 17, 22 and 27, and updates the Coversheet/CCRIS 
Update pages. 

Pages Revised: 1, 2, 3, 4, 5, 17, 22, 27 and 35 
Pages added: None 
Pages Deleted: None 
Calculation: 35 pages Attachment 1: 13 pages Attachment 2: 8 pages 

SAMS and ISFSI SAR have been reviewed in EDC E55577. 
002 Adds explanatory text, places the Margin and Special Requirements and Limitations discussions in 

separate sections, adds Section 12 to record the basis for each setpoint change, and corrects 
typographical errors. Numerical results are unchanged from Revisions 0 and 1. 

Pages Revised: All 
Pages added: 34-38 
Pages Deleted: None 
Calculation: 40 pages Attachment 1: 13 pages Attachment 2: 8 pages 
Total Pages: 61 

NOTE: Because all pages are revised in Revision 2, only Rev. bars are shown. The revision to the 
Design Output pages 39 and 40 are Revision 1. It is not necessary to denote the revision number for this 
revision. 

SAMS and ISFSI SAR have been reviewed in EDC E55577. 

TVA 40709 [10-2008] Page 1of1 NEDP-2-2 [10-20-2008) 
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Page 3b 
NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title Calibration Factors for the Main Steam Line Radiation Monitors 

Revision DESCRIPTION OF REVISION 
No. 
004 Revision 4 of this calculation was created to add PER 405688 as a reference to the calculation. PER 405688 documents 

that predecessor calculation WBNAPS3047 specifies calibration factors for both the Low Range and High Range Main 
Steam Line Radiation Monitors, and that this calculation (WBNTSR115) was using the value specified for the low range 
detector channel. This is incorrect because the low range channel was deactivated via DCN W-27485-A. 

This condition was resolved by Bechtel's revision 3 of the calculation in concurrence with removing unverified assumptions 
(UVAs) in support of Unit 2 operation. Revision 3 removed the Unit 1 Low Range monitors per DCN W-27485-A since the 
High Range monitors provide sufficient monitoring range. However, Revision 3 did not reference PER 405688. Therefore, 
this strictly administrative revision is intended to explain that Revision 5 resolved the PER 405688 condition as it applies to 
this calculation. A similar revision has been performed to add this explanation to calculation WBNAPS3047. No other 
successor calculations are impacted by this administrative revision. 

The design output attachment associated with this calculation is not impacted by this revision. 

Since this revision is purely administrative and does not affect the results or conclusions of the calculation, it lies outside the 
scope of TVA qualcard ESP070.248-NUCLEAR SPECIALIST RAD PRO -LEVEL 1. Therefore, it is not required for the 
preparer or reviewer of Revision 4 to possess this qualcard. 

The WBN UFSAR and Tech Specs have been reviewed by the preparer and are not impacted by Revision 4 of this 
calculation. 

Pages Added: 3b. 
Pages Revised/Replaced: 1, 2, 4, 6. 
Pages Deleted: None. 

Total number of pages in this revision including Attachments: 
66 pages (Rev. 3) + 1 pages (Rev. 4) =-ffopages 

Attachment 1: 1 page 67 
Attachment 2: 8 pages 
Attachment 3: 4 pages 

This page added by Revision 004 
TVA 40709 (10-2008] Page 1 of 1 NEDP-2-2 (10-20-2008) 



NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER: WBNTSR115 Page3c 
Title 

Revision 
No. 
005 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

DESCRIPTION OF REVISION 

Revision 5 of this calculation was a-eated to correct the EAL presented for monitors 2-RE-90-255 and ·256. 
• The previous revision of this calculation incorrectly represented the EAL for radiation monitors 2-RE-

90-255 and ·256 In units of µCi/cc rather than the correct units of mR/hr. Using the existing µCl/cc 
value calculated and multiplying by a conversion factor for each monitor provided by TIRPS234 (Ref. 
11.19). 

• TIRPS234 Rev. 7 has been added as Reference 11.19. 

Successor dotuments have been reviewed and are not impacted by this revision. 

Affected engineering judgments and assumptions were reviewed and (1) were found to be adequate, or (2) were 
revised aa necessary to ensure adequ8cy. 

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore, existing 
calculation results will not be affected by changing the UHS technical specification temperature. 

The effect of Unit 2/dual ·unit operation on Unit 1 margins has been reviewed with no Impact. 

FSAR AND TECHNICAL SPECIFICATIONS HAVE BEEN REVIEWED AND THE CHANGES IN THIS 
REVISION OF THE CAL~TION WILL BE SUBMITTED AS PART OF THE RESPECTIVE DESIGN 
CHANGE Pft(2. Reviewer:,~·- t.r(tofl'3 

Pages Added: 3c 
Pages RevisedlReplaced: 1, 2, 4, 6, 18, 21, 22, 24, 25, 32, 33, Attachment 3 (4 pages) 
Pages Deleted: None 

Total number of pages in thls revision Including Attachments: 
67 pages (Rev. 4) + 1 pages (Rev. 5) = 68 

Attachment 1: 13 pages, Attachment 2: 8 pages, Attachment 3: 4 pages 

This page added by Revision 005. 

TVA 40709 [10-2008) Page 1 of1 NEDP-2-2 [10-20-2008) 



NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER: WBNTSR115 Page 3d 

Title 

Revision 
No. 
006 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

DESCRIPTION OF REVISION 

Revision 6 of this calculation was created to address the corrective actions of PER 745414. 

PER 745414 identifies an inconsistency between the Results/Deign Output tables and the main body of 
the text (specifically page 25). On page 25 it is noted that detectors 1,2-RE-90-421, -422, -423, and -424 
are OFFSCALE low for the NOUE reading. However, the actual value calculated is reported in both the 
Results and Design Output tables. The value in these tables for NOUE has been replaced with 
"OFFSCALE". The "Release Duration" row has also been removed from the Design Output tables. 

Successor documents have been reviewed and are not impacted by this revision. 

Affected engineering judgments and assumptions were reviewed and (1) were found to be adequate, or 
(2) were revised as necessary to ensure adequacy. 

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore, 
existing calculation results will not be affected by changing the UHS technical specification temperature. 

The effect of Unit 2/dual unit operation on Unit 1 margins has been reviewed with no impact. 

FSAR AND TECHNICAL SPECIFICATIO~S HAVE 02lEN R VIEWED AND ARE NOT AFFECTED BY 
THIS REVISION OF THE CALCULATION. I I . 
Reviewer: f(.t.J jJe-lecwt-g,v1 · ' 7 ~- r-. .,, 13 

I u 

Pages Added: 3d 
Pages Revised/Replaced: 1, 2, 4, 5, 6, 32, Attachment 3 (4 pages) 
Pages Deleted: None 

Total number of pages in this revision including Attachments: 
68 pages (Rev. 5) + 1 pages (Rev. 6) = 69 

Attachment 1: 13 pages, Attachment 2: 8 pages, Attachment 3: 4 pages 

This oaae added bv Revision 006. 

TVA 40709 [10-2008] Page 1 of 1 NEDP-2-2 (10-20-2008) 



NPG CALCULATION RECORD OF REVISION 
CALCULATION IDENTIFIER: WBNTSR115 Page3e 
Title Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

Revision . DESCRIPTION OF REVISION 
No. 
007 Revision 7 of this calculation was created to update changes made by revision 6 to address the 

corrective actions of PER 745414. · 

Revision 6 updated page25 of the calculation to address PER 745414. PER 745414 Identifies an 
inconsistency between the Results/Deign Output tables and the main body of the text. It has been 
determined that It Is more appropriate to represent the NOUE value for the Main Steamline monitors (1,2· 
RE..eo-421, -422, -423, & -424) as "NIA" rather than *OFFSCALE". This update impacts Table 7.0-1 a and 
the Design Output Attachment. · 

Revision 7 updates the Area Radiation Monitors (ARM) Alert level units for consistency with the actual 
monitor readout of mRJhr. This does not impact the value of the Alert sinoe for the purposes of this 
calculation mR/hr = mremJhr. This update impacts Table 6.3.3-1, Table 7 .0-2, and the Design Output 
Attachment. 

Revision 7 corrects the reported EALs for the Main Steamline Monitors Site and General area 
emergencies. The correct value caleulated in Section 6.1.2.5 is carried through to Section 6.1.1.5, Table 
7.0-1a, and the Design OutpUt Attachment. 

Successor documents have been reviewed and are not impacted by this revision. 

Affected engineering judgments and assumptions were reviewed and (1) were found to be adequate, or 
(2) were revised as necessary to ensure adequacy. 

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore, ..... 
existing calculation results will not be affected by changing the UHS technical specification temperature. 

The effect of Unit 2/dual unit operation on Unit 1 margins has been reviewed with no impact. 

FSARAND i'ECHNCAL SPECIRCAllONS ~ ~EWEDAND ARE NOT AFFECTED BY 
THIS REVISION Of YE CALCU~·A 
Reviewer: K.4). ~rwc- .. ~(J 9 /t '-I J 3 
Pages Added: 3e 
Pages Revised/Replaced: 1, 2, 4, 5, 6, 13, 18, 20, 21, 22, 23, 31, 32, 32a, 33, Attachment 3 (4 pages) 
Pages Deleted: None 

Total number of pages in this revision Including Attachments: 
69 pages (Rev. 6) + 1 pages (Rev. 7) "' 70 

Attachment 1: 13 pages, Attachment 2: 8 pages, Attachment 3: 4 ~ 

This .,..,... added by Revision 007. 
TVA 40709 [10.2008] Page 1 of1 NEDP-2-2 [1().20-2008] 



Paae 3f 

NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

Revision DESCRIPTION OF REVISION 
No. 
008 Revision 8 is performed under DCN 61599 to revise WBN calculations for increased average tritium permeation rates 

and for changes in the number of tritium-producing burnable absorber rods (TPBARs) analyzed for TPC use. As part 
of DCN 61599, predecessor calculations Tl534 and WBNTSR093 were revised to increase tritium releases based on a 
TPC with 1900 TPBARs (TPC 1900). This calculation uses the Tl534 and WBNTSR093 annual isotopic releases as a 
basis for determining the generic emergency action level (EAL) and monitor-specific responses. As a result of the 
revisions to Tl534 and WBNTSR093 made as part of DCN 61599, the generic and monitor-specific responses for 
gaseous effluents (General Emergency and Site Area Emergency only) and liquid effluents (Unit 1 only) were affected. 
Gaseous effluent monitor responses for the Alert and Unusual Event EALs, liquid effluent monitor responses for Unit 2-
specific monitors, steam generator blowdown releases, and area radiation monitor responses were unaffeded by this 
revision. 

An assumption is added to WBNTSR115 in Revision 8 to create more separation between the Alert and SAE EALs for 
gaseous effluent monitors. The assumption states that the Alert EAL is assumed to be a factor of 1 O larger than the 
NOUE EAL. This is more conservative than the previous factor of 100 used in Revision 7 because it leads to a lower 
threshold to enter into an Alert EAL for gaseous effluent monitors. 

An error was noted in Tables 6.2.4-1a and 6.2.4-1b where the incorrect Te-131 EGL was used (8.00E-6 instead of 
8.00E-5). The Te-131 "fi/ECL" values were corrected; however, subsequent table updates were not required based on 
this change because the effect was negligible (fractions of a percent change). Additionally, in Subsection 6.2.4.2, the 
CRMoNrrOR description referenced Table 6.2.4-2b instead of the correct Table 6.2.4-2c for Unit 2 steam generator 
blowdown monitor responses. This has been corrected. Lastly, in Subsection 6.1.2.5, it was found that the previous 
revision used the Unit 1 monitor response factor to calculate the Unit 2 concentration for the Main Steamline monitors. 
This was corrected in RB such that the Unit 2 concentration is calculated with the appropriate Unit 2 monitor response 
factor. 

Minor editorial corrections were made on pages 12, 26, and 30. 

The design output (Attachment 3) is affected by this revision; therefore, the design output was updated and is reissued 
for the changes made in this revision. 

Pages replaced in Revision 8 contain an updated page header for Revision 8 with changes denoted by revision bars. 
All unaffeded pages retain their original headers. 

CTS was reviewed for successor calculations to WBNTSR115, and no successor calculations were found. Therefore, 
there are no CTS impacts due to this revision. 

See DCN 61599 for SAR/Tech Spec impact determination. 

Pages added: 3f 
Pages deleted: none 
Pages replaced: 1, 2, 4-6, 10, 12, 14a, 18, 19a, 20-22, 25-27, 27a, 28, 29, 29a, 30, 
32, 32a, 33, Attachment 3 (pg. 1-4) 
RB: 71 total pages 
Attachment 1 -wbgrm19862005_allprint, Rev. O (13 pages) 
Attachment 2 - WBN_gelc(1986-2005)_all, Rev. O (8 pages) 
Attachment 3 - NPG Calculation Design Output (4 pages) 

TVA 40709 (10-2008] Page 1 of 1 NEDP-2-2 (10-20-2008] 
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NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSRUS 

Title 

Revision 
No. 

9 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

DESCRIPTION OF REVISION 

The purpose of Revision 009 is to reflect the changes made by DCN 63490. DCN 63490 will replace radiation monitor 
skid 1-RE-90-404 with two area radiation monitors 1-RE-90-255 and 256. The changes made in this revision are based 
on similar changes made for Unit 2 EDCR 52340 in Revision 003. 

FSAR and Technical Specifications (TS) have been reviewed per DCN 63490 and determined that this revision of the 
calculation does not impact the FSAR and TS. 

fllSI!!. 
8 
18,21,22,24 

32 
33 

Att.3 
page1 

Descriction of Change 
Replaced 1-RE-90-404A&B with 1,2-RE-90-255 and -256 and revised note to apply to Unit 1. 
Revised the Alert levels of 1-RE-90-404A&B with new levels for 1-RE-90-255 and -256 using the 
existing response values calculated and multiplying by a conversion factor for each monitor 
provided by TIRPS234 Appendix 4 Section 8 (Ref. 11.19). 
Replaced 1-RE-90-404A&B alert levels with 1-RE-90-255 and -256 alert levels. 
Added reference 11.22, 1-RE-90-0255 Rev. 0, Demonstrated Accuracy Calculation for Mid and 
High Rang Condenser Vacuum Pump Exhaust Monitors. 
Replaced 1-RE-90-404A&B alert levels with 1-RE-90-255 and -256 alert levels. 

Pages Added: 3g, 4a 
Pages Revised: 8, 18, 21, 22, 24, 32, 33, 
Pages Deleted: Attachment 3 page 2-4 
Pages Replaced: 1, 2, and Attachment 3 page 1 ~ \o\'1..l \ '"\ 
This revision contains a total of .ff"pages. ., ~ \>~e.~ ~ 
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NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 
Title 
Revision 

No. 
10 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 
DESCRIPTION OF REVISION 

Revision 1 O is performed under PIC 64880 to resolve PER 954094, which identifies that an 
assumption from predecessor calculation TIRPS234 Revision8, Appendix 4 (calibration factors 
for 1-RE-90-255/-256) was made stating the radionuclide concentrations In the steam 
generators for normal operation and post accident operation will be the same for Unit 1 and 
Unit 2. This assumption is not valid because the Unit 1 steam generators were replaced and 
the volumes of the Unit 1 steam generators are different than the Unit 2 volumes, which affects 
primary coolant and secondary coolant (and steam) concentrations. To address PER 954094, 
TIRPS234 Revision 9 provides calibration factors for 1-RE-90-255/-256 utilizing the TVA 
computer codes STP and QAD-PSZ with Unit 1 specific coolant and steam concentrations. 
Revision 10 of this calculation, WBNTSR115, updates the 1-RE-90-255/-256 calibration factors 
to determine the associated NOUE, Alert, SAE, and GA EALs for these monitors. 

DCN 61599, which increases tritium permeation rate and increases TPBARs in the TPC, has 
not been implemented yet, so Revision 1 O creates Appendix A, which contains tt:ie results of 
WBNTSR115 R7, prior to the changes made by DCN 61599, and indudes the updated 
calibration factors for 1-RE-90-255/-256 (replaced in DCN 63490). There is also a separate 
design output attachment associated with this configuration (Attachment 4 ). Therefore, there 
are two plant configurations discussed in WBNTSR115 R10: 

1) Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert 
Levels following the implementation of DCN 61599 (Main body of calculation and 
Attachment 3 [Design Output]) 

2) Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert 
Levels prior to the implementation of DCN 61599 (Appendix A and Attachment 4 
[Design Output]) 

In addition, pg. 24 stated that monitors 1-RE-90-255 and 2-RE-90-255 are off scale for the 
NOUE EAL. The range of these monitors per Ref. 11.20 and 11.22 is 10·1 to 104 mR/hr. The 
NOUE responses for 1-RE-90-255 and 2-RE-90-255 are 5.42E+02 mR/hr and 4.80E+02 
mR/hr, respectively. Both monitors read on scale; therefore, the words "off scale• were 
removed. 

The design output Table 7-2 was removed in the previous revision In Attachment 3. It has 
been reinstated in this revision, although the Information contained in Attachment 3, Table 7-2 
Is not affected as part of WBNTSR 115 Revision 10. 

See PIC 64880 for SARITech Spec impact determination. 

CTS was reviewed for successor calculations and 1 successor calculation was identified -
TIRPS234. TIRPS234 is a predecessor calculation and does not use information from 
WBNTSR115, so TIRPS234 Is deleted as a successor calculation on the CTS update form 
(pg. 2). There are no further impacts on calculations due to this revision. 

Pages added: 3h, Appendix A (pg. A 1-A4 ), Attachment 4 (pg. 1-4) 
Pages deleted: 4.a 
Paged replaced I revised: 1, 2, 4, 5, 6, 18, 21, 22, 24, 32, 33, Attachment 3 (pg. 1-4) 
R10: 81 total pages including Attachments 

The revision level of all pages revised or replaced as part of Revision 10 has been changed to 
Revision 10 and chances to the calculation are indicated bv chance bars on those paaes. 

TVA 40709 [10-2008) Page 1of1 NEDP-2-2 [10-20-2008) 
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NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title 

Revision 
No. 
011 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

DESCRIPTION OF REVISION 

Revision 11 of this calculation was created to incorporate updated data from TIRPS234 Rev. 10. 

- The calibration factor for radiation monitors 2-RE-90-255 and -256, provided by TIRPS234, have 
been updated. The computations in Section 6.1.1.4, 6.1.2.4, 6.1.3.4, and 6.1.4.4 have been 
updated along with their associated results section. The appropriate Design Output attachment 
has also been updated. 

- The Unit 2 radiation monitor values in Appendix A have been updated for use prior to 
implementation of DCN 61599. 

Successor documents have been reviewed and are not impacted by this revision. 

Affected engineering judgments and assumptions were reviewed and (1) were found to be adequate, or 
(2) were revised as necessary to ensure adequacy. 

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore, 
existing calculation results will not be affected by changing the UHS technical specification temperature. 

The effect of Unit 2/dual unit operation on Unit 1 margins has been reviewed with no impact. 

FSAR AND TECHNICAL SPECIFICATIONS HAra;::_E BEE REVIEWED AND ARE NOT AFFECTED BY 
THIS REVISION OF THE CALCULATIO)J. ~ 
Reviewer: /(. c,J. tt fee""~ _.24,: ~. 'O // 'r /t J 
Pages Added: 3i 
Pages Revised/Replaced: 1, 2, 4, 5, 18, 21, 22, 24, 32, 33, A3, Att. 3 (4 pages), Att. 4 (4 pages) 
Pages Deleted: None 

Total number of pages in this.revision including Attachments: 
81 pages (Rev. 10) + 1 pages (Rev. 11) = 82 

Appendix A: 4 pages 
Attachment 1: 13 pages 
Attachment 2: 8 pages 
Attachment 3: 4 pages 
Attachment 4: 4 pages 

This page replaced by Revision 011. 

TVA40709 [10-2008) Page 1 of 1 NEDP-2-2 [10-20-2008) 
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NPG CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

Revision DESCRIPTION OF REVISION 
No. 
012 Revision 012 is a Revision Log change which performs evaluation of the updated WBNAPS3047 Rev. 8. 

WBNAPS3047 Rev. 8 has been revised to update the Unit 2 monitor locations and provide new calibration 
factors for the monitors. This revision evaluates the new calibration factors and determined that there is 
no impact to this calculation. Therefore, no update is needed for this calculation. 

Successor documents have been reviewed and are not impacted by this revision . 

Affected engineering judgments and assumptions were reviewed and (1) were found to be adequate, or 
(2) were revised as necessary to ensure adequacy. 

Ultimate heat sink (UHS) temperature was not used as an input to the calculation analyses. Therefore, 
existing calculation results will not be affected by changing the UHS technical specification temperature. 

The effect of Unit 2/dual unit operation on Unit 1 margins has been reviewed with no impact. 

FSAR AND TECHNICAL SPECIFICATIONS HAVE BEEN REVIEWED AND ARE NOT AFFECTED BY 
THIS REVISION OF THE CALCULATION. 
Reviewer: C4ri< ~Y (i.~~ /o/tfly 
Pages Added: 3j 
Pages Revised/Replaced: 1, 2, 4 
Pages Deleted: None 

Total number of pages in this revision including Attachments: 
82 pages (Rev. 11) + 1 page (Rev. 12) = 83 

Appendix A: 4 pages 
Attachment 1: 13 pages 
Attachment 2: 8 pages 
Attachment 3: 4 pages 
Attachment 4: 4 pages 

This page replaced by Revision 012. 
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TVA NUCLEAR CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115    
Title Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

Revision DESCRIPTION OF REVISION  
No.   
013  

Revision 013 completes the resolution of CR 527707.  CR 527707 was written to document 
problems with the calculation during the preparation and review of Revision 003.  However, CR 
527707 was not referenced in the Revision Log for Revision 003 and remained open.   
 
The CR 527707 documented the following concerns. 
 
1.  The current EAL for the liquid monitors is based on a value that represents the mixture and 
concentration of isotopes after being  processed by the condensate polishing demineralizers.  
However this is not the only approved method to process liquid releases, nor is it the preferred 
method. 
 
It can also be processed without going to the polishers, 
2. but diluted with Cooling Tower Blowdown (CTB) flow or the, 
3.  Steam Generator Blowdown flow can be released directly to the river without any dilution 
(see DCN 50502). 
  
Since the EAL is dependent upon the total ECL fraction and each isotope has a different ECL, 
the EAL will be different for each of the scenarios as the mixture of the isotopes will be 
different. 
This was discovered while reviewing the calculation for inclusion of WBN Unit 2. 
 
A review of the calculation determined: 
The Revision Log for Revision 03 (calculation page 3a, PDF page 4) contains the following 
bullets without referencing CR 527707: 
 
“The liquid effluent release calculation has been updated to reflect the three possible waste 
stream scenarios. They are (1) liquid release taking credit for polishers, (2) liquid release 
without procesing or diluting SGBO (all other waste streams are processed}, and (3) un-diluted 
SGBO only. Independent calculations are also performed for Units 1 and 2 based on their 
different tritium sources.” 
 
The Summary of Calculation Results (calculation page 32, PDF page 48) contains the following 
wording: 
 
“A summary of the event classification Process Radiation Monitor EALs is in Table 7.0-1. The 
three liquid effluent cases considered are as follows. 
 
“Case 1: Condensate demineralizer in use, activity from Case 1 of Ref. 11.10. 
“Case 2: Condensate Demineralizer not in use, Direct SGB release with dilution, activity from 
Case 3 of Ref. 11.10. 
“Case 3: Steam Generator Slowdown only, no treatment or dilution, activity from Table 5 
(Column 2) of Ref. 11.10.” 

            

TVA 40709 [12-2015] Page 1 of 1   NEDP-2-2 [12-18-2015] 
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TVA NUCLEAR CALCULATION RECORD OF REVISION 

CALCULATION IDENTIFIER WBNTSR115 

Title 

Revision 
No. 
013 

(cont.) 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

DESCRIPTION OF REVISION 

This has confirmed that the calculation has been revised to resolve the concerns identified in 
CR 527707. 

This is a documentation change in the Revision 003 Rev Log; therefore, successor documents 
are not impacted by this revision. 

Affected engineering judgments and assumptions are not affected by this revision. 

There is no effect on dual unit operation. 

FSAR AND TECHNICAL SPECIFICATIONS HAVE BEEN REVIEWED AND ARE NOT 
AFFECTED BY THIS REVISION OF THE CALCULATION. 

Revi<merjMZ'fr~ ~"-,Y Zdl,6' 

Pages Added: 3k, 31 
Pages Revised/Replaced: 1, 2, 3a, 4, 33 
Pages Deleted: None 

Total number of pages in this revision including Attachments: 
83 pages (Rev. 12) + 2 pages (Rev. 13) = 85 

Includes: 1-33, 3a - 31, 14a, 19a, 27a, 28a, 28b, 29a, 32a 

Appendix A: 4 pages 
Attachment 1: 13 pages 
Attachment 2: 8 pages 
Attachment 3: 4 pages 
Attachment 4: 4 pages 

TVA 40709 [12-2015] Page 1of1 NEDP-2-2 [12-18-2015] 
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TVA NUCLEAR CALCULATION VERIFICATION FORM 

Calculation Identifier WBNTSR115 

Method of verification used: 

1. 

2. 

3. 

Design Review 

Alternate Calculation 

Qualification Test 
Com merits: 

~ 

D 
D 

Revision 013 

Venfier ~'.:) ~ Oak 
D. Sco~Acselrod 

The revision to the calculation is a documentation change to confirm that the condition documented CR 527707 

has been resolved. CR 527707 documented concerns that the calculation that was being revised (Revision 03) 

was incomplete and that additional conditions needed to be evaluated. They were actually evaluated before the 

Revision 03 was issued. However, the revision did not reference CR 527707 at the time of issue. This revision 

confirms that the condition in CR 527707 has been resolved. 

There are no changes to the actual analyses or their results as a result of this revision. 

TVA 40533 [12-2015] Page 1 of 1 NEDP-2-4 [12-18-2015] 
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NPG COMPUTER INPUT FILE 
STORAGE INFORMATION SHEET 

Document WBNTSR115 I Rev. 011 I Plant: WBN I 
Subject: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

D Electronic storage of the input files for this calculation is not required. Comments: 

~ Input files for this calculation have been stored electronically and sufficient identifying information ·is 
provided below for each input file. (Any retrieved file requires re-verification of its contents before 
use.) 

Word Document for Revision O is located in Filekeeper as: WBNTSR115_FINAL.DOC, Filekeeper ID 314960. 
Word Document for Revision 1 is located in Filekeeper as: WBNTSR115_FINAL.DOC, Filekeeper ID 315358. 
Word Dc_>cument for Revision 2 is Located in Filekeeper as: WBNTSR115_FINAL.DOC, Filekeeper ID 315780. 
Word Document for the Revision 6 Design Output Attachment is located in Filekeeper as: 
WBNTSR115_R6_DESIGN_OUTPUT.DOC, Filekeeper ID 321933. 
Word Document for the Revision 7 Document is located in Filekeeper as: 
WBNTSR115_R7 WORD.DOC, Filekeeper ID 322442. 
Word Document for the Revision 7 Design Output Attachment is located in Filekeeper as: 
WBNTSR115_R7 _DESIGN_ OUTPUT.DOC, Filekeeper ID 322441. 
Word Document for Revision 8 is located in Filekeeper as: WBNTSR115R8, Filekeeper ID 323811. 
Word Document for Revision 10 is located in Filekeeper as: WBNTSR115R10, Filekeeper ID 335619. 
Word Document for Revision 10 is located in Filekeeper as: WBNTSR115R11, Filekeeper ID 336766. 

D Microfiche/eFiche 

TV A 40535 [10-2008] Page 1 of 1 NEDP-2-6 [10-20-2008] 
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Calculation No. WBNTSR115 I Rev: 2 I Plant: WBN I Page: 7 

Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 
And Radiation Alert Levels Checked: Date: -· 

1.0 INTRODUCTION 

1.1 -·Purpose 

The purpose of this calculation is to provide a site specific list of radiation monitor emergency action levels (EALs) for 
radiation monitors that form a basis for classifying and declaring Emergency Events at the Watts Bar Nuclear Plant (WBN). 

Guidance for determining these Emergency Action Levels was taken from Reg. Guide (RG) 1.101, Emergency Planning and 
Preparedness for Nuclear Power Reactors [Ref. 11.11], which allows Licensees to use NUMARC/NESP-007, Rev. 2, 
Methodology for Development of Emergency Action Levels [Ref. 11.2]. Subsequent to the issuance of Reference 11.2, the 
PAG/EAL dose limits were converted to TEDE and CDE to be consistent with 10 CFR 20 [Ref. 11.15). 

For the purposes of declaring an emergency, WBN utilizes the following Emergency classifications: general emergency, site 
area emergency, alert, and unusual event. The classification descriptions used by WBN are as follows. 

For a general emergency to be declared, events are in process 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 outside the (EAB) [Ref. 11.2, p 3-12]. 

For a site area emergency to be declared, events are in process or have occurred which involve actual or likely major failures 
of plant functions needed for protection of the public, or hostile 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 
Environmental Protection Agency (EPA) protective action guideline exposure levels outside the EAB [Ref. 11.2, p 3-12]. 

For an alert to be declared, events are in process 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 [Ref. 11.2, p 3-12]. 

For an unusual event to be declared, events are in process 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 [Ref. 11.2, p 3-11]. 

1.2 Scope 

The scope is limited to those radiation monitors listed in Table 1.3-1 



calculation No. WBNTSR115 Rev: 9 

Subject: Radlological Emergency Plan Effluent Radiation Monitor EALs 
And Radiation Alert Levels 

1.3 Radiation Monitors 

The efllucnt radiation moniton in Table 1.3-1 are covered in this calculation. 

Table 1.3·1 
Radiation Monitoa 

Monitor - .. 
Process Moaicors 

l.2·RE-9MOO Shield- - Exhaust 
0-RE-9().101B Awtiliarv Buildimr Vent 
O-RE-90-132B Service- - •· Vent 

1, 2-RE-90-225, 256* Condenser Vacilum Air Exhaust 
1,2-RE:..so-421,422,423,424 Main Steamlinc CSG -· • . 
O-REo.90-122 Wute-:-• . Swtem limid ,.. • 
1,2-RE-90-120,121 Steam Gemnlor Blowdown 
0-R.E-9()..225 CODdenaaae DemineraJizer -
O-RE-9().212 Turbine Buildimr SlDDD 

Area Radiation Monitors 
1.2-RE-90-1 Snent Fuel Pool Area 
1.2-RE-90-2 Personnel Air Lock 
O-RE-90-3 Waste. Area 
O-RE-90-4 - DeconArea 
0-RE-90-S Saent Fuel Pool Pumo Area 
1.2-RE-90-6 . t Coolina Heat &chanaer Area 
l.2-RE-90-7 SaamleRoom 
l.2-RE-90-8 AUxiliarv Feedwata' Punms Are& 
0-RE-90-9 Waste Ev---·--Condensate Tank Area 
l,2-RE-90-10 eves Board Area 
0-RE-9().11 Contaimlent Snnv and RHR. Pumo Area 

Plant: WBN Pase: 8 
Prepared: _Date: 
Checked: Date: _ 

Refennce 
' 

Rd 11.8. Table 11.4-2 
Re£ 11.8. Table 11.4-2 
Ref. 11.8. Table 11.4-2 
Ref. 11.8. Table 11.4-2 
W 11.8. Table 11.4-2 
Ref. 11.8, Table 11.4-1 
Ref. 11.8 Table 11.4-1 
Rel. 11.8 Table 11.4-1 
Re£ 11.8 Table 11.4-1 

Ref. 11.8. Tablel2.3-4 
Ref. 11.8. Tablel23-4 
Ret: 11.8. Tablcl2.3-4 
Ref. 11.8. Tablel2.3-4 
Ref. 11.8. Table12.3-4 
Ref. 1 l .8. Table12.J.-4 
Ref:l 1.8. Table12.J.-4 
Re£ 11.8. Tablc12.3-4 
Ref. 11 .8. Tablel2.3-4 
Ref. 11.8. Tablel2.3-4 
.Rct: 1 U Table12.3-4 

1.2-RE-90-61 Reactor Buildirur Lower - t Instrument Room Ref. lU Tablcl2.3-4 
O-REo.90-230 Condemate Deminerali7.er Area .Ref. tu • Tablcl2.3-4 
O-RE-90-231 Condensate Dcmineralizcr Area Rc£ U.8 Tablc12.3-4 

• Unit 2 monitors have been replaced by EDCR 52340 with 2-RE-9Q.255/256. -Unit 1 monitor 1-RE-90-404 is replaced by 
1-RE-90-255/256 per DCN 63490. This update does not impact the results of this calculation. 

IR3 I R9 

IR3 

IR3 

IR3 



Calculation No. WBNTSR115 l Rev: 2 I Plant: WBN I Page: 9 

Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs Prepared: Date: 
And Radiation Alert Levels Checked: Date: 

1.4 List of Acronyms 

CAS Central Alarm Station 
CDE Committed Dose Equivalent 
CFR Code of Federal Regulations 
DCF Dose Conversion Factor 
EAL Emergency Action Level 
ECL Effluent Concentration Limit 
EDE Effective Dose Equivalent 
EP Emergency Plan 
EPA Environmental Protection Agency 
ERFDS Emergency Response Facility Data System 
FSAR Final Safety Analysis Report 
GDC General Design Criteria 
GE General Emergency 
IC Initiating Condition 
NOUE Notification of Unusual Event 
ODCM Offsite Dose Calculation Manual 
PORV Power Operated Relief Valve 
REP Radiological Emergency Plan 
RG Regulatory Guide 
SAE Site Area Emergency 
SED Site Emergency Director 
SG Steam Generator 
SP Site Perimeter 
TAF Terrain Adjustment Factor 
TB Total Body 
TEDE Total Effective Dose Equivalent 
EAB Exclusion Area Boundary 
UE Unusual Event 
UFSAR Updated Final Safety Analysis Report 
WBN Watts Bar Nuclear Plant 
x/Q Atmospheric Dispersion Factor 



Calculation No. WBNTSR115 Rev: 8 Plant: WBN Page: 10 
I--

Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

2.0 CRITERIA 

For each release type and emergency classification level, criteria are specified that define the basis for each emergency classification. These are 
found in the WBN REP Appendix C under EALs 7.1, 7.2, and 7.3. See Table 1.3-1 for a list of site-specific monitors. 

3.0 APPLICABLE CODES AND STANDARDS 

3.1 Title 10, Code of Federal Regulations, Part 20 [Ref. 11.1). 

3.2 NUMARC/NESP-007, Rev. 2 [Ref.11.2). 

3.3 EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents [Ref. 11.7). 

4.0 ASSUMPTIONS 

4.1 For all emergency action levels, this calculation assumes the unplanned release is the only release in progress. 

Technical Justification: In all cases, the total site EAL is the limiting value. Therefore, in the case where there are multiple release paths 
from the plant, it is the total release EAL (obtained from ICS) that will determine whether an emergency classification is warranted. 

4.2 For the purposes of this calculation, the monitor background count rate is conservatively assumed to be O cpm. 

Technical Justification: Monitor background count rates vary with external background radiation levels due to various factors (e.g., check 
source age, detector age, and contamination). The monitor backgrounds are typically small compared to the EAL calculated monitor 
responses. In order to ensure that the dose to the public, upon which these monitor responses are cala.ilated is not exceeded, the 
background contribution has been omitted from their calculation. 

4.3 It is assumed that the maximum dose rate in normal occupancy areas is ::s 2.5 mrem/hr. 

Technical Justification: This yields 5 rem for a 2000 hr work year, which is the occupational annual limit. 

4.4 It is assumed that release duration for the GE and SAE is 1 hour. 

Technical Justification: The guidance provided in reference 11.2 is that the offsite dose is based on the projected duration of the release. 
Therefore it is necessary to assume a release duration to calculate the EALs for the GE and SAE. One (1) hour is reasonable because it is 
not so short as to result in a non-conservative EAL (e.g., shorter time period result in higher EALs), and it Is not longer than the Unusual 
event time period (60 minutes). 

4.5 It is conservatively assumed that the gaseous effluent alert site release rate is 1 O times greater than the unusual event (UE) release rate. 

Technical Justification: The purpose of this assumption is to allow for more separation between the gaseous effluent alert and site area 
emergency (SAE) EALs. The alert release rate is defined as 100 times greater than the UE release rate in Ref. 11.2 (i.e., alert= 200 times 
the ODCM limit for 15 minutes). The UE release rate is defined as 2 times the ODCM limit for 60 minutes. Assuming the gaseous effluent 
alert site release rate is a factor of 1 o above the UE release rate (i.e., alert= 20 times the ODCM limit) is conservative since it will result in 
a lower threshold to the alert EAL for gaseous effluents. 



• M ~ 
• • L Calculation sheet 
Document: WBNTSR115 I Rev.: 003 I Plant: WBN I Units 1,2 I Page:11 
Subject: Radlologlcal Emergency Plan Effluent Radiation Monitor EAL.a and Radiation Alert 

Levels 

5.0 DESIGN INPUT DATA 

5.1 Dose conversion factors for gaseous effluent releases are given In Reference 11. 7, and listed In Table 5.1-1. The DCFs 
Presented in Table 5.1-1 correspond to the nuclides presented in Table 5.2·1. 

Table 5.1-1 
Gaseous Effluent Dose Conversion Factors . 

DCF 
[Ref. 11.7, Table5-1 

Nuclide Cram/hr r:ier ur.11rr1 

Kr-85m 9.30E+o1 
l<r-85 1.30E+oo 
Kr-87 5.10E+o2 
Kr-88 1.30E+o3 

Xe-131m 4.90E+oo 
Xe-133m 1.70E+o1 
Xe-133 2.00E+o1 

Xe-135m 2.50E+o2 
Xe-135 1.40E+o2 
Xe-137 1.10E+o2 
Xe-138 7.20E+o2 
1 Ar-41 1.06E+03 
1·131 5.30E+04 
1-132 4.90E+03 
1·133 1.50E+04 
1-134 3.10E+03 
1-135 8.10E+03 

H-3 (TPC) 7.70E+o1 
Cr-51 .5.50E+o2 
Mn-54 1.20E+04 
Co-58 1.70E+04 
Co-80 2.70E+05 
Fe-59 2.30E+04 
Sr-89 5.00E+04 
Sr-90 1.60E+06 
Zr-95 3.20E+04 
Nb-95 1.00E+04 

Ru-103 1.30E+04 
Ru-106 5.70E+o5 
Cs-134 6.30E+04 
Cs-136 1.80E+04 
Cs-137 4.10E+04 
Ba-140 5.30E+03 
C.141 1.10E+04 
C-14 2.50E+o3 

1 DCF from OOCM (Ref. 11.4) 

5.2 Release rates for gaseous aflluents are given in Reference 11.6, and llstad In Table 5.2-1. 

Table 5.2-1 below includes all nuclldes from Tiibie 4c of Ref. 11.6 \\ith the aceptlon of Br-84, Co-57, and Sb-125. These are not 
Included because neither Refs. 11.4 or 11.7 report DCFs for them and they represent a very small portion of the annual release. 
Their omission wll have negligible Impact on the results. 

This page replaced by Revision 003. 

R3 



Calculation No. WBNTSR115 I Rev: 8 I Plant: WBN I Page: 12 
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Table 5.2-1 
Annual Release Rate Based on TPBARS 

Release Rate 
(Ref. 11.6, Table 4c) 

Nuclide <Cilvr/unill 
Kr-85m 9.48E+OO 
Kr-85 6.78E+02 
Kr-87 5.81E+OO 
Kr-88 1.32E+01 

Xe-131m 1.09E+03 
Xe-133m 4.31E+01 
Xe-133 2.90E+03 

Xe-135m 4.68E+OO 
Xe-135 8.88E+01 
Xe-137 1.23E+OO 
Xe-138 4.34E+OO 
Ar-41 3.40E+01 
1-131 1.53E-01 
1-132 6.73E-01 
1-133 4.57E-01 
1-134 1.07E+OO 
1-135 8.42E-01 

1H-3 (TPC 1900) 1.09E+03 
Cr-51 5.92E-04 
Mn-54 4.31E-04 
Co-58 2.32E-02 
Co-60 8.74E-03 
Fe-59 7.70E-05 
Sr-89 2.98E-03 
Sr-90 1.14E-03 
Zr-95 1.00E-03 
Nb-95 2.45E-03 

Ru-103 7.70E-05 
Ru-106 7.50E-05 
Cs-134 2.27E-03 
Cs-136 8.01E-05 
Cs-137 3.48E-03 
Ba-140 4.00E-04 
Ce-141 3.95E-05 
C-14 1.12E+01 

1 Use of the TPC 1900 tritium release rate is 
bounding for normal TPC operation 

5.3 For gaseous effluent releases, X/Q = 1.43E-05 sec/m3 for1986-2005 meteorological data [Refs. 11.4, p 143 and 11.14, p 8). 

5.4 Thyroid COE dose conversion factors for gaseous effluent releases are from Reference 11.7, and are listed in Table 5.4-1. 
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Table5.4-1 
Gaseous Ef!Ulnt 

Nuclide 
1-131 
1-132 
1-133 
1-134 
1-135 

d COE Dose Faclors 
Thyroic:ICDE 

[Ref.11.7, Table5-2] 
rem/hr r Cl/cc 

1.3E+06 
7.7E+03 
2.2E+05 
1.3E+03 
3.8E+04 

5.5 The submersion dose conversion factors for gaseous eftluent releases are given in Reference 11.4. and listed In Table 5.5-1. 

TableS.5-1 
Gaseous Effluent Submersion Dose Factors 

Submersion Dose Factors 
Ref. 11.4, Table 7.4 

TB Skin 
Nuclide 
Kr-85m 1.46E+03 
Kr-85 1.61E+01 1.34E+03 
Kr-87 5.92E+03 9.73E+03 
Kr-88 1.47E+04 2.37E+03 

Xe-131m 9.15E+01 4.76E+02 I R7 Xe-133m 2.51E+02 9.94E+02 
Xe-133 2.94E+02 3.06E+02 1 

Xe-135m 3.12E+03 7.11E+02 
Xe-135 1.81E+03 1.86E+03 
Xe-137 1.42E+03 1.22E+04 
Xe-138 8.83E+03 4.13E+03 
Ar-41 8.84E+03 2.69E+03 

5.6 The air gamma dose conversion factors for gaseous eftluent releases are given in Reference 11.4, and listed i1 Table 5.6-1. 

Table 5.6-1 
Gaseous Effluent AJr Gamma Dose Factors 

Alr Dose FactDr Gamma 
[Ref. 11.4, Table 7.4] 

Nuclide Cml'Arltv """ uCl/m3) 
Kr-85m 1.23E+03 
Kr-85 1.72E+01 
Kr-87 6.17E+o3 
Kr-88 1.52E+o4 

X•131m 1.56E+02 
X•133m 3.27E+02 
Xe-133 3.53E+02 

Xe-135m 3.36E+03 
Xe-135 1.92E+03 
Xe-137 1.51E+03 
Xe-138 9.21E+o3 
Ar-41 9.30E+03 

5.7 For the Main Steamllne (SG Discharge) monitors, this calculation utilized a flovi rate of 970,000 lblhr at 1185 pslg (1199.7 psla) 
and 600 F [Ref. 11.3, p 48, 90). This Is considered the llmlt of one SG PORV [Ref. 11.3, p 48). 
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5.8 The monitor calibration factor for the Unit 1 and Unit 2 monitors RE-Q0..121, -422, -423, and -424 are as follows: 

Unit 1 (high range): 9.97E-03 (llCl/cc) I (mr/hr) [Ref. 11.9, Table 13) 
Unit 2 (high range): 1.47E-02 (llCi/cc) I (mr/hr) (Ref. 11.9, Table A-13) 

5.9 The liquid eftluent release source terms are from References 11.10, Tables 5 and 6, and are llsted in Table 5.9-1. The three cases R3· 
considered are discussed belOw. Note that the tritium sources for Unit 1 (with TPC) and Unit 2 (without TPC) differ. 

C8se 1: Condensate demineralzer in use, activity from Case 1 of Ref. 11.10. 
case 2: Condensate DemineraliZer not in use, Direct SGB release with dlutlon, activity from Case 3 of Ref. 11.10. 
Case 3: Steam Generator Ello\Wown only, no treatment or dilution, activity from Table 5 (Column 2) of Ref. 11.10. 
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Table 5.9-1 
LiQuid Effluent Release Rates 

Case 1 Case2 Case3 
[Ref. 11.10, Table 6, Case 1] (Ref. 11.10, Table 6, Case 3) [Ref. 11.10, Table 5, zut Column) 

Nuclide (Ci/vl CCilvl (CiM 
Cr-51 1.21E-01 9.09E-02 8.13E-02 
Na-24 2.41E-01 9.95E-01 9.70E-01 
Mn-54 6.70E-02 4.75E-02 4.07E-02 
Fe-55 5.66E-02 4.17E-02 3.07E-02 
Fe-59 1.40E-02 1.08E-02 7.51E-03 
Co-58 2.01E-01 1.49E-01 1.19E-01 
Co-60 4.01E-02 3.34E-02 1.38E-02 
Zn-65 1.97E-02 1.37E-02 1.31E-02 
Br-84 6.94E-04 5.01E-02 4.98E-02 
Rb-88 1.03E-02 3.93E-01 3.84E-01 
Sr-89 5.36E-03 3.83E-03 3.57E-03 
Sr-90 4.87E-04 3.36E-04 3.07E-04 
Sr-91 2.98E-03 1.87E-02 1.83E-02 
Y-91m 1.75E-03 2.49E-03 2.26E-03 
Y-91 4.75E-04 2.54E-04 1.31E-04 
Y-93 1.35E-02 7.99E-02 7.82E-02 
Zr-95 1.62E-02 1.19E-02 1.00E-02 
Nb-95 1.34E-02 9.75E-03 6.88E-03 
Mo-99 1.26E-01 1.64E-01 1.58E-01 

Tc-99m 1.13E-01 7.76E-02 7.30E-02 
Ru-103 2.83E-01 2.02E-01 1.94E-01 
Ru-106 3.50E+OO 2.42E+OO 2.31E+OO 

Te-129m 7.01E-03 5.07E-03 4.88E-03 
Te-129 7.95E-03 1.55E-01 1.54E-01 

Te-131m 1.59E-02 3.55E-02 3.44E-02 
Te-131 3.07E-03 2.10E-02 2.07E-02 
Te-132 3.64E-02 4.31E-02 4.16E-02 

1-131 1.06E+OO 7.71E-01 7.35E-01 
1-132 1.23E-01 1.77E+OO 1.76E+OO 
1-133 8.40E-01 2.17E+OO 2.10E+OO 
1-134 3.23E-02 1.54E+OO 1.53E+OO 
1-135 4.43E-01 3.29E+OO 3.23E+OO 

Cs-134 2.38E-01 2.79E-01 2.39E-01 
Cs-136 2.39E-02 3.25E-02 2.90E-02 
Cs-137 3.18E-01 3.73E-01 3.19E-01 
Ba-140 4.27E-01 3.40E-01 3.26E-01 
La-140 6.14E-01 6.11E-01 5.89E-01 
Ce-141 5.BOE-03 4.28E-03 3.82E-03 
Ce-143 3.19E-02 6.57E-02 6.36E-02 
Ce-144 1.58E-01 1.09E-01 1.00E-01 
Np-239 3.89E-02 5.50E-02 5.32E-02 

H-3 1252.8 1252.8 O.OOE+OO 
H-3 + TPC 1900 9802.8 9802.8 O.OOE+OO 

1 Use of the TPC 1900 tritium release rate Is boundina for normal TPC ooeration 
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5.10 Ttie Hquid eflluent concentration llmi1s (ECLs) are from 10 CFR 20, Appendix B, Table2, Column 2 (Raf. 11.1), and ara llsted In 
Table 5.10-1. 

Table 5.10-1 
Llnuld Effluent Concentration Limits 

10CFR20ECL 
[Ref. 11.1, App. B, Table 2, Column 2) 

Nuclide lueumn 
Cr-51 5.00E-o4 
Na-24 5.00E-05 
Mn-54 3.00E-05 
Fe-55 1.00E-o4 
Fe-59 1.00E-05 
Co-58 2.00E-05 
Co-60 3.00E-06 
Zn-85 5.00E-06 
Br-84 4.00E.Q4 
Rb-88 4.00E.Q4 
Sr-89 8.00E-06 
Sr-90 5.00E-07 
Sr-91 2.00E-OS 

Y-91m 2.00E-03 
Y-91 8.00E-06 
Y-93 2.00E-05 
Zr-95 2.00E-05 
Nb-95 3.00E-05 
Mo-99 2.00E-OS 
T~99m 1.00E-03 
Ru-103 3.00E-05 
Ru-106 3.00E-06 

Te-129m 7.00E-o& 
Te-129 4.00E-()4 

Te-131m 8.00E-o& 
Te-131 8.00E-05 
Te-132 9.00E-06 
1-131 1.00E-D6 
1-132 1.00E-o4 
1-133 7.00E:-06 
1-134 4.00E-o4 
1-135 3.00E-05 

Ca-134 9.00E-07 
Cs-136 6.00E-06 
Cs-137 1.00E-D6 
Ba-140 8.00E-06 
La-140 9.00E-06 
Ce-141 3.00E-05 
Ce-143 2.00E-05 
Ce-144 3.00E-D6 
Np-239 2.00E-05 

H-3 1.00E-03 
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5.11 Liquid eflluent monitor efficiencies for monitors 0-RE-90-122, D-RE-90-225, and 1,2-RE-90-120,121 arafrom Refarence 11.17, 
Tables 1 and A-2, and are listed In Table 5.11-1. Radiation monitors O-Re-SD-122, O-RE-90-225, 1-RE-90-120, aid 1-RE-90-121 
are RD-33 type detectDrs. Per Unit 2 EDCR 52340, 2-RE-90-120 and 2-RE-90-121 are RD-!53A type detec:llJrs. R3 

Table 5.11-1 
Linuid Effluent Monitor Efficiencies 

Monitor Efficiencies 
RD-33 RD-53 

!Ref. 11.17 Table 11 !Ref. 11.17 Table A-21 
Nuclldes (cpm per 11Cllcc) (cpm per 11CVcc) 
Na-24 5.35E+08 2.13E+08 
Co-60 2.38E+081 
Br-84 3.27E+08 1.21E+08 
Rb-88 1.15E+08 1.98E+08 
Mo-99 1.14E+08 4.27E+07 
Ru-103 4:14E+08 1.60E+08 
Rh-106 1.37E+08 1.87E+08 
Te-129 1.35E+o7 4.65E+06 
Te-131 4.19E+o8 1.75E+08 
1-131 4.26E+08 1.95E+08 
1-132 1.14E+09 3.91E+o8 
1-133 4.22E+08 1.65E+08 
l-134 1.11E+09 3.83E+08 
1-135 4.06E+08 1.51E+08 

Cs-134 9.14E+o8 2.74E+08 
Cs-137 1.28E+081 
Ba-140 1.77E+08 7.42E+07 
La-140 7.57E+08 3.11E+08 

1 Efficiencies from GA Cafibration Report [Ref. 11.18] 
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5.12 Liquid effluent monitor efficiencies for the turbine building sump monitor, O-RE-90-212, are from Reference 11.5, 
Appendix F, and are listed in Table 5.12-1. 

Table 5.12-l 
Liquid Effluent Monitor Efficiencies for the 

Turbine Buildine Smnn Monitor 
Monitor Efficiency 
[Ref. 11.5, App. F] 

Nuclide (cpm llP.I" uCi/cc) 
Cr-51 4.5E+08 
Na-24 l.lE+09 
Mn-54 8.0E+08 
Fe-59 l.05E+o9 
Co-58 l.8E+08 
Co-60 LIE+09 
Zn-65 l.OE+o9 
Zr-95 7.6E+o8 
Nb-95 7.6o+o8 
Mo-99 l.2E+o8 
Tc-99m l.2E+08 
Ru-103 5.5E+08 
l-131 4.5E+08 
1-132 7.0E+o8 
1-133 6.0E+o8 
1-134 8.IE+o8 
1-135 l.IE+09 

Cs-134 6.6E+o8 
Cs-137 7.0E+o8 
Ba-140 6.0E+08 
La-140 1.IE+09 
Ce-141 l.04E+08 
Ce-144 l.OE+o8 

5.13 The steam generator (SG) blowdown rate is 262 gpm ( 4 x 65 .5 gpm) [Ref. 11.4, p 65]. 

5.14 The radwaste discharge flow rate is 150 gpm [Ref. 11.4, p 65). 

5.15 The cooling tower blowdown rate is 20,000 gpm [Ref. 11.4, p 65, 67]. 

5.16 The maximum system design ventilation flow for the service building is 10,000 cfin [Ref. 11.4, p 102]. 

5.17 The maximum system design ventilation flow for the auxiliary building is 228,000 cfin [Ref. 11.4, p 102). 

5.18 The maximum system design ventilation flow for the condenser vacuum exhaust is 45 cfin [Ref. 11.4, p 102]. 

5.19 The annual frequency that the wind blows into the critical sector is 0.070 [Ref. 11.13 p 12]. The critical sector is the sector 
with the highest XIQ after the terrain adjustment factor (TAF) has been included [Ref. 11.4, p 112]. This is the ESE sector 
[Ref. 11.4, p 143]. The wind blows INTO the ESE sector FROM the WNW sector (180°). The annual frequency that the 
wind is FROM theWNW sector is 7.017% (Ref. 11.13, p 12]. 

5.20 The terrain adjustment factor with the highest accompanying x!Q value is 1.8 [Ref. 11.4, Table 7.3] 
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5.21 The gaseous effluent general emergency (GE) site release rate is 1 O times greater than the site area emergency (SAE) release 
rate [Ref. 11.2, p 5-3]. (GE= 1000 mrem TEDE, SAE = 100 mrem TEDE and Thyroid GE= 5000 mrem COE, SAE thyroid = 500 
mrem COE). 

5.22 The gaseous effluent alert site release rate is 1 O times greater than the unusual event (UE) release rate [Assumption 4.5]. 
(Alert = 20 times the ODCM limit for 15 minutes, UE = 2 times the ODCM limit for 60 minutes). 

5.23 The liquid effluent alert site release rate is 100 times greater than the unusual event release rate (Ref. 11.2, p 5-3]. 
(Alert= 200 tim~s the ODCM limit for 15 minutes, NOUE = 2 times the ODCM limit for 60 minutes). 

6.0 CALCULATIONS 

6.1 Gaseous Effluent Releases 

For each emergency classification, a separate design criteria exists. Each set of criteria specifies minimum values at varying 
locations that when reached, indicate the emergency classification has been reached. These criteria are given in Section 2. 

6.1.1 Gaseous Effluent General E:mergency Monitor Values 

To calculate the general emergency (GE) gaseous effluent monitor values, the release rates for the determination of GE from 
monitor readings are calculated using the Site Area Emergency (SAE) values from Section 6.1.2. The GE site release rate below 
is equal to 1 O times the release rate used for the SAE [Input 5.21] calculated in Section 6.1.2. 

Total Site GE EAL= 10 x 1.85E+07 µCi/s = 1.85E+08 µCits 

The monitor specific allowable release rates are then converted into actual monitor readings. The GE limits are a factor of 10 
greater than SAE values calculated in Section 6.1.2; therefore, the monitor values for a GE are: 

6.1.1.1 Shield Building Exhaust (1,2:RE-90-400) 

GE EAL= 10 x SAE EAL 
= 10 x 1.85E+07 µCits = 1.85E+08 µCits 

6.1.1.2 Auxiliary Building Vent (O-RE-90-101 B) 

GE EAL= 10 x SAE EAL 
= 10 x 4.45E+06 cpm = 4.45E+07 cpm (off scale) 

The range upper limit of O-RE-90-101 is 1.0E+07 cpm (Ref. 11.8, Table 11.4-2]. Therefore, 4.45E+07 is offscale. 

6.1.1.3 Service Building Vent (O-RE-90-132B) 

GE EAL =10 x SAE EAL 
= 10 x 1.02E+08 cpm = 1.02E+09 cpm (off scale) 

The range upper limit of O-RE-90-132 is 1.0E+07 cpm [Ref. 11.8, Table 11.4-2]. Therefore, 1.02E+09 is offscale. 

6.1.1.4 Condenser Vacuum Air Exhaust (1-RE-90-255, -256, 2-RE-90-255, -256) 

GE EAL= 10 x SAE EAL 
= 10 x 5.06E+04 mR/hr = 5.06E+05 mR/hr (for 1-RE-90-255) (offscale) 
= 10 x 5.06E+04 mR/hr = 5.06E+05 mR/hr (for 1-RE-90-256) 
= 10 x 6.55E+04 mR/hr = 6.55E+05 mR/hr (for 2-RE-90-255) (offscale) 
= 10 x 6.70E+04 mR/hr = 6.70E+05 mR/hr (for 2-RE-90-256) 

Per Ref. 11.22 and Ref. 11.20, monitors 1-RE-90-255 & 2-RE-90-255 have upper limits of 104 mR/hr and therefore are off scale at 
the GE EAL. 

6.1.1.5 Main Steamline (SG Discharge) (1,2-RE 90-421,422,423,424) 

GE EAL= 10 x SAE EAL 
= 10 x 6.05E+02 mR/hr = 6.05E+03 mR/hr (Unit 1) 
= 10 x 4.11 E+02 mR/hr = 4.11 E+03 mR/hr (Unit 2) 
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6.1.2 Gaseous Efftuent Site Area Emergency (SAE) Monitor Values 

To calculate the SAE gaseous effluent EAL values, release rates are calculated to meet the EAL close In one hour. The mix 
fraCtlons from the releases In the WBN UFSAR [Ref. 11.8] and the dose factors from EPA-400 (Table 5.1-1] are used In conjunction with the annual average meteorology for the period 1986-2005 pnput 5.3]. However, the annual frequency that the wind blows into the critical sector, 0.070, pnput 5. 191 and the terrain adjustment factor, 1.8, [Input 5.20) are removed since this Is a short-term applicatlon. EAL release rates are backcalaJlatad from both the 100 mrem TEOE [Ref. 11.2, p 5-3) and 500 mram 
thyroid COE [Ref. 11.2, p 5-3] aiteria, separately. The most con&ervatlve of these release rates Is used In the detenninatlon of the EAL. 

For noble gases, the release rate is backcalculated from the SAE doses In NUMARCINESP-007 [Ref. 11.2). 

First, an annual average dose conversion factor Is cala.dated for the arvwal gaseous release rate. This calcula11on is performed In Table 6.1.2·1. 
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Table 6.1.2-1 

Annual Averaae Dose Conversion Factor 

DCF/Nuclide Annual Release Rate DCF x Mix Fraction 
[Table 5.1-1] (Table 5.2-1] 

Nuclide (rem/hr oer uCi/ccl ICi/vr/unitl Mix Fraction I rem/hr oer uCilccl 
Kr-85m 9.30E+01 9.48E+OO 1.59E-03 1.48E-01 
Kr-85 1.30E+OO 6.78E+02 1.13E-01 1.47E-01 
Kr-87 5.10E+02 5.81E+OO 9.72E-04 4.96E-01 
Kr-88 1.30E+03 1.32E+01 2.21E-03 2.87E+OO 

Xe-131m 4.90E+OO 1.09E+03 1.82E-01 8.94E-01 
Xe-133m 1.70E+01 4.31E+01 7.21E-03 1.23E-01 
Xe-133 2.00E+01 2.90E+03 4.85E-01 9.70E+OO 

Xe-135m 2.50E+02 4.68E+OO 7.83E-04 1.96E-01 
Xe-135 1.40E+02 8.88E+01 1.49E-02 2.08E+OO 
Xe-137 1.10E+02 1.23E+OO 2.0SE-04 2.26E-02 
Xe-138 7.20E+02 4.34E+OO 7.26E-04 5.23E-01 
1 Ar-41 1.06E+03 3.40E+01 5.69E-03 6.03E+OO 

1-131 5.30E+04 1.53E-01 2.56E-05 1.36E+OO 
1-132 4.90E+03 6.73E-01 1.13E-04 5.52E-01 
1-133 1.50E+04 4.57E-01 7.65E-05 1.15E+OO 
1-134 3.10E+03 1.07E+OO 1.79E-04 5.55E-01 
1-135 8.10E+03 8.42E-01 1.41E-04 1.14E+OO 

H-3 (TPC 1900) 7.70E+01 1.09E+03 1.82E-01 1.40E+01 
Cr-51 5.50E+02 5.92E-04 9.90E-08 5.45E-05 
Mn-54 1.20E+04 4.31E-04 7.21E-08 8.65E-04 
Co-58 1.70E+04 2.32E-02 3.88E-06 6.SOE-02 
Co-60 2.70E+05 8.74E-03 1.46E-06 3.95E-01 
Fe-59 2.30E+04 7.70E-05 1.29E-08 2.96E-04 
Sr-89 5.00E+04 2.98E-03 4.99E-07 2.49E-02 
Sr-90 1.60E+06 1.14E-03 1.91E-07 3.05E-01 
Zr-95 3.20E+04 1.00E-03 1.67E-07 5.35E-03 
Nb-95 1.00E+04 2.45E-03 4.10E-07 4.10E-03 

Ru-103 1.30E+04 7.70E-05 1.29E-08 1.67E-04 
Ru-106 5.70E+05 7.50E-05 1.25E-08 7.15E-03 
Cs-134 6.30E+04 2.27E-03 3.80E-07 2.39E-02 
Cs-136 1.80E+04 8.01E-05 1.34E-08 2.41E-04 
Cs-137 4.10E+04 3.48E-03 5.82E-07 2.39E-02 
Ba-140 5.30E+03 4.00E-04 6.69E-08 3.55E-04 
Ce-141 1.10E+04 3.95E-05 6.61E-09 7.27E-05 

C-14 2.50E+03 1.12E+01 1.87E-03 4.68E+OO 

Total 5977 1.00 47.57 
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Second, a release rate is backcalculated using the annual average DCF and X/0 as follows. 

EAL= 0.1 rem x FF x FT IT x (DAA xX/Q x 1E-06 m3/cc) 
Where, EAL = emergency action level (µCi/s) 

0.1 rem= SAE EAL (Ref. 11.2, p 5-3] 
FF= frequency factor for the critical sector= 0.070 [Input 5.19] 
FT = terrain adjustment factor = 1 .8 (Input 5.20) 
T =release duration= 1 hour [Assumption 4.4) 
DAA =annual average DCF = 47.57 rem/hr per µCi/cc [Table 6.1.2-1) 
XIO = annual average atmospheric dis~ersion = 1.43E-05 sec/m3 [Input 5.3] 
1E-06 m3/cc =conversion from cc tom 

EAL (µCi/s) = 0.1 rem x 0.070 x 1.8 / (1 h x 47.57 rem/hr per µCi/cc x 1.43E-05 sec/m3 x 1E-06 m3/cc) 
= 1.85E+07 µCi/s 

Third, an annual average dose conversion factor is calculated for the annual gaseous iodine release rate. This calculation Is 
carried out in Table 6.1.2-2. 

Table 6.1.2-2 
Annual Averaae Dose Conversion Factor 

Thyroid DCF Annual Release Rate Annual Average DCF 
[Table 5.4-1) Table 5.2-1 DCF x Mix Fraction 

Nuclide (rem/hr per UCilccl (Ci/vr/unitl Mix Fraction 1 (rem/hr per UCilcc) 
1-131 1.3E+06 0.153 2.56E-05 3.33E+01 
1-132 7.7E+03 0.673 1.13E-04 8.67E-01 
1-133 2.2E+05 0.457 7.65E-05 1.68E+01 
1-134 1.3E+03 1.07 1.79E-04 2.33E-01 
1-135 3.8E+04 0.842 1.41E-04 5.35E+OO 

Total 56.55 

Note: 
1: The total release is 5977 Ci/yr/Unit from table 6.1.2-1 above. 

Fourth, a noble gas release rate is calculated that corresponds to the iodine release rate that produces the 500 mrem thyroid COE 
in NUMARC/NESP-007 [Ref. 11.2). This release rate is backcalculated using the annual average DCF and X/Q as follows. 

EAL= 0.5 rem x FF x FT I (T x DAAxX/Q x 1E-06 m3/cc) 
Where, EAL= emergency action level (µCi/s) 

0.5 rem = SAE EAL [Ref. 11.2, p 5-3) 
FF= frequency factor for the critical sector= 0.070 [Input 5.19) 
FT =terrain adjustment factor= 1.8 (Input 5.20) 
T = release duration = 1 hour (Assumption 4.4 J 
DAA = annual average DCF = 56.55 rem/hr per µCi/cc [Table 6.1.2-2) 
XIQ = annual average atmospheric disoersion = 1.43E-05 sec/m3 (Input 5.4] 
1 E-06 m3/cc =conversion from cc to m~ 

EAL (µCi/s) = 0.5 rem x 0.070 x 1.8 / (1 h x 56.55 rem/hr per µCl/cc x 1.43E-05 sec/m3 x 1 E-06 m3/cc) 
= 7.79E+07 µCi/s 

The EAL release rate based on the 100 mrem TEDE, 1.85E+07 µCi/s, is the most conservative (lowest) and, therefore, is used for 
the SAE determination. 

The monitor specific allowable release rates are then converted into actual monitor readings as follows. 

6.1.2.1 Shield Building Exhaust (1,2-RE-90-400) 

These monitors read in the control room in units of µCils [Ref. 11.12, p 5). This EAL value is 1.85E+07 µCl/s (Section 6.1.2). 



Calculation No. WBNTSR115 I Rev: 11 -I Plant: WBN I Page: 21 
Subject: Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

6.1.2.2 Auxiliary Building Vent (O-RE-90-101B) 

Using the Xe-133 efficiency for the monitor from Tl-18 [Ref. 11.5], and the maximum Auxiliary Building ventilation flow of 228,000 
cfm [Input 5.17], the monitor reading is obtained as: 

R = S x K1 I (F x K2) 

Where: R =monitor response (cpm) 
S = release rate = 1.85E+07 µCi/s [Section 6.1.2] 
K, = monitor efficiency = 2.59E+07 cpm per µCi/cc for Xe-133 [Ref. 11.5, p 19] 
F =Auxiliary building exhaust flow= 228,000 cfm [Input 5.17] 
K2 = conversion factor from cfm to eels = 4 72 

R = 1.85E+07 x 2.59E+07 I (228,000 x 472) 
R = 4.45E+06 cpm (1.72E-01 µCi/cc) 

6.1.2.3 Service Building Vent (0-RE-90-132B) 

Using the Xe-133 efficiency for the monitor from Tl-18 [Ref. 11.5], and the maximum service building system design ventilation 
flow of 10,000 cfm [Input 5.16]. the monitor reading is obtained as: 

R = S x K1 I (F x K2) 

Where, R =monitor response (cpm) 
S = release rate = 1.85E+07 µCi/s [Section 6.1.2] 
K, = monitor efficiency = 2.59E+07 cpm per µCi/cc for Xe-133 [Ref. 11.5, p 19] 
F = service building exhaust flow = 10,000 cfm [Input 5.16] 
K2 =conversion factor from cfm to eels= 472 

R = 1.85E+07 x 2.59E+07 I (10,000 x 472) 
R = 1.02E+08 cpm (3.92E+OO µCi/cc) 

The range upper limit of O-RE-90-132B is 4.4E-01 µCi/cc [Ref. 11.8, Table 11.4-2]. Therefore, 3.92E+OO µCi/cc is offscale. 

6.1.2.4 Condenser Vacuum Air Exhaust (1-RE-90-255 & -256 and 2-RE-90-255 & -256) 

Monitors 1-RE-90-255 & -256 and 2-RE-90-255 &-256 read out in units of mR/hr [Ref. 11.8, Table 11.4-2]. Conversion factors are 
provided for 1-RE-90-255 & -256 in Ref. 11.19, Appendix 4, Table A4-2 and for 2-RE-90-255 & -256 in Ref. 11.19, Appendix 1, 
Table 1.4. Using the maximum condenser vacuum exhaust flow of 45 cfm [Input 5.18], the monitor reading is obtained as: 

R =SI (F x K2) 

Where, R = monitor response (µCi/cc) 
S = release rate = 1.85E+07 µCi/s [Section 6.1.2] 
F = Condenser vacuum exhaust flow= 45 cfm [Input 5.18] 
K2 = conversion factor from cfm to eels = 4 72 

R = 1.85E+07 I (45 x 472) 
R = 8.71 E+02 µCi/cc/ 1.72E-02 µCi/cc/mR/hr = 5.06E+04 mR/hr (for 1-RE-90-255) (offscale) 

= 8. 71 E+02 µCi/cc/ 1. 72E-02 µCi/cc/mR/hr = 5.06E+04 mR/hr (for 1-RE-90-256) 
= 8.71 E+02 µCi/cc/ 1.33E-02 µCi/cc/mR/hr = 6.55E+04 mR/hr (for 2-RE-90-255) (offscale) 
= 8.71 E+02 µCi/cc/ 1.30E-02 µCi/cc/mR/hr = 6.70E+04 mR/hr (for 2-RE-90-256) 

Per Ref. 11.22 and 11.20 monitors 1-RE-90-255 and 2-RE-90-255 have upper limits of 104 mR/hr and therefore are 
offscale at the SAE EAL. 

6.1.2.5 Main Steamline (SG Discharge) (1,2-RE-90-421,422,423,424) 

To determine the readings for the Steam Generator (SG) discharge monitors, in mr/hr, the calculation utilizes a flow rate of 
970,000 lb/hr at 1185 psig and 600 °F [Input 5. 7]. This is considered the limit of one SG, PORV [Ref. 11.3, p 48] 

The 970,000 lb/hr was converted to 3,065,000 cc/sec using the ASME steam tables so that this value could be utilized with the 
monitor response factor (calibration factor). 

Steam density at 1185 psig (1199.7 psia) and 600 °F =. 0.401722 ft3/lb 

This page replaced by Revision 011. 
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6.1.3 

6.1.3.1 

6.1.3.2 

6.1.3.3 

6.1.3.4 

6.1.3.5 

6.1.4 

1 hr = 3600 sec 
1 ft3 = 2.83168E+04 cc 
970,000 lb/hr x 0.401722 ft3/lb x 2.83168E+04 celft3 x 1/3600 s/hr = 3,065,000 eels 

The curie limit is 1.85E+07 µCi/s. The monitor reading at 1.85E+07 µCi/s is calculated as follows. 

R = (1/K1) x (SI F) 
Where, R = monitor response (mr/hr) 

K1 =monitor response factor= 9.97E-03 (Unit 1) and 1.47E-02 (Unit 2) µCi/cc per mR/hr [Input 5.8] 
S = release rate = 1.85E+07 µCi/s [Section 6.1.2] 
F = Steam flow= 3,065,000 eels 

R (Unit 1) = (1 / 9.97E-03) x (1.85E+07 I 3,065,000) = 6.05E+02 mR/hr (6.04E+OO µCi/cc) 
R (Unit 2) = (1 / 1.47E-02) x (1.85E+07 I 3,065,000) = 4.11 E+02 mR/hr (6.04E+OO µCi/cc) 

Gaseous Effluent Alert Monitor Values 

For gaseous releases, the EAL for the Alert can be determined by multiplying the NOUE noble gas monitor readings [Section 
6.1.4] by a factor of 1 O [Input 5.22 and Assumption 4.5]. 

Total Site Alert EAL= 1.98E+05 µCi/s x 10 = 1.98E+06 µCi/s 

The NOUE monitor reading values are also multiplied by a factor of 10, as follows: 

Shield Building Exhaust (1,2-RE-90-400) 

Alert EAL = 10 x NOUE EAL 
= 10 x 1.98E+05 µCi/s = 1.98E+06 µCi/s 

Auxiliary Building Vent (O-RE-90-101 B) 

Alert EAL = 10 x NOUE EAL 
= 10 x 4.77E+04 cpm = 4.77E+05 cpm 

Service Building Vent (O-RE-90-132B) 

Alert EAL= 10 x NOUE EAL 
= 10 x 1.09E+06 cpm = 1.09E+07 cpm 

Condenser Vacuum Air Exhaust (1-RE-90-255/256 and 2-RE-90-255/256) 
Alert EAL= 10 x NOUE EAL 

= 1 Ox 5.42E+02 mR/hr = 5.42E+03 mR/hr (for 1-RE-90-255) 
= 1 Ox 5.42E+02 mR/hr = 5.42E+03 mR/hr (for 1-RE-90-256) 
= 1 Ox 7.00E+02 mR/hr = 7.00E+03 mR/hr (for 2-RE-90~255) 
= 10 x 7.17E+02 mR/hr = 7.17E+03 mR/hr (for 2-RE-90-256) 

Main Steamline (SG Discharge) (1,2-RE-90-421, 422, 423, 424) 

Alert EAL= 10 x NOUE EAL 
= 10 x 6.48E+OO mR/hr = 6.48E+01 mR/hr (Unit 1) 
= 10 x 4.39E+OO mR/hr = 4.39E+01 mR/hr (Unit 2) 

Gaseous Effluent Unusual Event Monitor Values 

To calculate the gaseous effluent monitor values for Table 7.0-1, the first step is to determine release rates which correspond 
to the ODCM limit. To do this, the ODCM dose factors, meteorology, calculation methodology and the design annual releases 
(noble gas only) from the WBN FSAR [Ref. 11.8] were used as follows: 

This page replaced by Revision 011. 
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~ X .&(Qi: x DFBi] x 106 p.Cf/Ci 
DJlm - ---------3.tSE + 07 S/yr 

~ x .&(Qf x (DFst + 1.11DF .Ii))>< lo' pCJ/Ci 
DR = -=---------------

SI: 3.lSE + 07 S/yr 

Where, DRra = Total body dose from air submersion (mrem/y) 
DRsk =Skin dose from air submersion (mrem/y) 
Q = Annual FSAR gaseous release rate for nuclide I (Ci/yr-unit) 
X/Q = ODCM atmospheric dispersion factor, 1.43E-05 (seclm3) pnput 5.3] 
DFa1 = Total body dose factor from air submersion for nuclide I (mram/y per ~Clim') 
DFs1 = Skin dose factor ft'Om air submersion for nuclide I (ml'll{Tl/y per µClim ) 
DFgi = Gamma air dose factor for nuclide I (mrac:tly per 11CVm3) 

Annual Release Rate 
[Table5.2-1] 

Nuclide (Cl/yr/unit) 

Kr-85m 9.48 
Kr-85 678 
Kr-87 5.81 
Kr-88 13.2 

Xe-131m 1090 
Xe-133m 43.1 
Xe-133 2900 

Xe-135m 4.68 
Xe-135 ·88.8 
Xe-137 1.23 
Xe-138 4.34 
Ar-41 34 

Tiie resulting total doses are: 

Total Body: 
Skin: 

7.65E-01 mrem/year 
2.26E+OO mramJyear 

Table 6.1.3-1 
Total Bodv and Skin Doses 

Submersion DCF Gamma Air Dose Factor 
[Tabla 5.5-1) [Tabla 5.6-1) 

(mramly per 11C11m3) (mradly per 11Cl/m3) 

DFe1 DF~1 DFa1 
1.17E+03 1.46E+03 1.23E+03 
1.61E+o1 1.34E+03 1.72E+01 
5.92E+03 9.73E+03 6.17E+03 
1.47E+o4 2.37E+03 1.52E+o4 
9.15E+o1 4.76E+02 1.56E+02 
2.51E+02 9.94E+02 3.27E+02 
2.94E+02 3.06E+02 3.53E+02 
3.12E+03 7.11E+02 3.36E+03 
1.81E+03 1.86E+03 1.92E+03 
1.42E+03 1.22E+o4 1.51E+03 
S.63E+03 4.13E+03 9.21E+03 
8.84E+03 2.69E+03 9.30E+03 

Tatal 

TBDose Skin Dose 
(mrem/y) (mrem/y) 

5.04E-03 1.22E-02 
4.96E-03 4.18E-01 
1.56E-02 4.37E-02 
8.81E-02 1.15E-01 
4.53E-02 3.21E-01 
4.91E-03 2.66E-02 
3.87E-01 9.19E-01 
·6.63E-03 9.43E.()3 
7.30E-02 1.61E-01 
7.93E-04 7.75E-03 
1.74E-02 2.83E-02 
1.36E-01 2.01E-01 
7.85E-01 2.281!+00 

If these dose rates are divided into the ODCM Omits of 500 and 3000 mrem/year, respectlvflly, a factor Is obtained which can be multiplied 
by the total release rate ta detennlna a release rate corresponding ta the ODCM Hmit: , 

Total Body Factor: 
Skin Factor: 

500mrem/yr / 7.85E-01rnntm/yr=8.37E+02 
3000 mrem/yr / 2.26E+OO mrem/yr = 1.33E+03 

The total body fader will be used since Its ratio will yield the moat c;onservatlve (I.e., lowest) release rate. The total soun:e term from the 
FSARls: 

SUFSAA = (4872 Ci/yr/ 3.15E+07 slyr)x (1E+0611Ci/Ci) = 15511Ci/s 

The noble gas release rate corresponding to the ODCM limit Is equal to: 

This page replaced by Revision 007. 
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6.1.4.1 

6.1.4.2 

6.1.4.3 

6.1.4.4 

SuFsAR x 6.37E+02 = 155 µCi/s x 6.37E+02 = 9.88E+04 µCi/s. 

The NOUE site gaseous release rate value is then equal to twice the ODCM limit (Ref. 11.4, Table 5-A-1]: 

Sf.Joue = 2 x 9.88E+04 µCi/s = 1.98E+05 µCi/s. 

The monitor specific allowable release rates corresponding to the NOUE are then converted into actual monitor 
readings as follows: 

Shield Building Exhaust (1,2-RE-90-400) 

These monitors read out in the main control room in units of µCi/s [Ref. 11.12, p5]. Therefore, no calculation is needed. 
The EAL is 1.98E+05 µCi/s. 

Auxiliary Building Vent (O-RE-90-101 B) 

Using the Xe-133 efficiency for the monitor from Tl-18 [Ref. 11.5], and the maximum auxiliary building ventilation flow of 
228,000 cfm [Input 5.17]. the monitor reading is obtained as: 

R = SNOUE x K1 I (F x K2) 
Where, R = monitor response (cpm) 

SNoue = release rate = 1.98E+05 µCi/s [Section 6.1.4] 
K1 =monitor efficiency= 2.59E+07 cpm per µCi/cc for Xe-133 [Ref. 11.5, p 19] 
F = auxiliary building exhaust flow= 228,000 cfm [Input 5.17] 
K2 =conversion factor from cfm to eels= 472 

R = 1.98E+05 x 2.59E+07 I (228,000 x 472) 
R = 4.77E+04 cpm 

Service Building (O-RE-90-132B) 

Using the Xe-133 efficiency for the monitor from Tl-18 (Ref. 11.5], and the maximum service building ventilation flow of 
10,000 cfm [Input 5.16], the monitor reading is obtained as: 

R = SNOUE x K1 I (F x K2) 
Where, R =monitor response (cpm) 

SNoue = release rate = 1.98E+05 µCi/s [Section 6.1.4] 
K1 = monitor efficiency = 2.59E+07 cpm per µCi/cc for Xe-133 [Ref. 11.5, p 19] 
F = service building exhaust flow= 10,000 cfm [Input 5.16] 
K2 =conversion factor from cfm to eels= 472 

R = 1.98E+05 x 2.59E+07 I (10,000 x 472) 
R = 1.09E+06 cpm 

Condenser Vacuum Air Exhaust (1-RE-90-255, -256 and 2-RE-90-255, -256) 

Monitors 1-RE-90-255 & -256 and 2-RE-90-255 & -256 read out in units of mR/hr [Ref. 11.8, Table 11.4-2]. Conversion 
factors are provided for 1-RE-90-255 & -256 in Ref. 11.19, Appendix 4, Table A4-2 and for 2-RE-90-255 & -256 in Ref. 
11.19, Appendix 1, Table 1.4. Using the maximum condenser vacuum exhaust flow of 45 cfm [Input 5.18], the monitor 
reading is obtained as: 

R = SNOUE I (F x K2) 
Where, R = monitor response (µCi/cc) 

SNoue = release rate = 1.98E+05 µCi/s [Section 6.1.4] 
F = condenser vacuum exhaust flow= 45 cfm [Input 5.18] 
K2 = conversion factor from cfm to eels = 4 72 

R = 1.98E+05 I (45 x 4 72) 
R = 9.32E+OO uCi/cc / 1. 72E-02 uCi/celmR/hr = 5.42E+02 mR/hr (for 1-RE-90-255) 

= 9.32E+OO uCi/cc / 1. 72E-02 uCi/celmR/hr = 5.42E+02 mR/hr (for 1-RE-90-256) 
= 9.32E+OO uCi/cc / 1.33E-02 uCi/celmR/hr = 7.00E+02 mR/hr (for 2-RE-90-255) 
= 9.32E+OO uCi/cc / 1.30E-02 uCi/celmR/hr = 7 .17E+02 mR/hr (for 2-RE-90-256) 

This page replaced by Revision 011. 
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6.1.4.5 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.3.1 

Main Steamline (SG Discharge) (1,2-RE-90-421, 422, 423, 424) 

To determine the reading for the Steam Generator discharge monitors, in mr/hr, the calculation utilizes a flow rate of 970,000 
lb/hr at 1185 psig and 600 F [Input 5. 7]. This is considered the limit of one SG PORV [Ref. 11.3, p 48]. 

The 970,000 lb/hr was converted to 3,065,000 cc/sec using the ASME steam tables so that this value could be utilized with the 
monitor response factor (calibration factor). 

Steam density at 1185 psig (1199.7 psia) and 600 °F • 0.401722 ft3/ib 
1 hr "' 3600 sec 
1 ft3 

• 2.83168E+04 cc 
970,000 lb/hr x 0.401722 ft3/lb x 2.83168E+04 cc/ft3 x 1/3600 s/hr = 3,065,000 cc/s 

The curie limit is 1.98E+05 µCits. The monitor reading at 1.98E+05 µCits is calculated as follows. 

R = (1/K1) x (SNoue IF) 
Where, R =monitor response (mr/hr) 

K1 =monitor response factor= 9.97E-03 (Unit 1) and 1.47E-02 (Unit 2) µCi/cc per mR/hr [Input 5.8] 
SNoue"' release rate= 1.98E+05 µCi/s [Section 6.1.4] 
F = steam flow = 3,065,000 cc/s 

R (Unit 1) = (1 / 9.97E-03) x (1.98E+05 / 3,065,000) = 6.48E+OO mR/hr (6.46E-02 µCi/cc) 
R (Unit 2) = (1/1.47E-02) x (1.98E+05 / 3,065,000) = 4.39E+OO mR/hr (6.46E-02 µCi/cc) 

Note that the 6.46E-02 µCi/cc EAL is lower than the lower range limit of the monitor (i.e., 7.30E-02 µCi/cc) as referenced in the 
UFSAR [Ref. 11.8, Table 11.4-2). Therefore, a NOUE EAL for this radiation monitor will not be applied. 

Liquid Effluent Releases 

For each emergency classification, a separate design criteria exists. Each set of criteria specifies minimum values at varying 
locations that when reached, indicate the emergency classification has been reached. These criteria are given in Section 2. 

General Emergency 

Not Applicable [Ref. 11.2, p 5-3] 

Site Area Emergency 

Not Applicable [Ref. 11.2, p 5-3] 

Alert 

For liquid releases, the monitor values for the Alert classification are calculated using the NOUE values calculated in Section 
6.2.4, but are a factor of 100 higher [Input 5.23). 

Total Site Alert EAL= 
Case 1 

I Unit 1 1.51E+OO uCi/ml 
I Unit2 5.68E-01 uCi/ml 

Waste Disposal System Liquid (Radwaste) (O-RE-90-122) 

Example: Alert EAL= 100 x NOUE EAL 

Case2 Case3 
1.54E+OO uCi/ml 1.16E-02 uCi/ml 
6.05E-01 uCi/ml 1.16E-02 uCi/ml 
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6.2.3.2 

6.2.3.3 

6.2.3.4 

6.2.4 

= 100 x 5.47E+05 cpm [Section 6.2.4.1] = 5.47E+07 cpm (offscale) 

Case 1 Case2 
Unit 1 5.47E+07 m offscale 1.70E+08 m offscale 
Unit2 1.60E+08 m offscale 5.17E+08 m offscale 

The range upper limit of O-RE-90-122is1.0E+07 cpm (Ref. 11.8, Table 11.4-1]. 

Steam Generator Slowdown (1,2-RE-90-120, 121) 

Example: Alert EAL = 100 x NOUE EAL 
= 100 x 3.13E+05 cpm (Section 6.2.4.2] = 3.13E+07 cpm (offscale) 

Case 1 Case2 
Unit 1 3.13E+07 m offscale 9.74E+07 c m offscale 
Unit2 5.39E+07 m offscale 1.25E+08 m offscale 

Case 3 
5.80E+06 c m 
5.80E+06 m 

Case3 
5.80E+06 m 
2.43E+06 m 

The range upper limit of 1,2-RE-90-120,121 is 1.0E+07 cpm [Ref. 11.8, Table 11.4-1]. 

Condensate Demineralizer Regenerant Effluent (O-RE-90-225) 

Example: Alert EAL= 100 x NOUE EAL 
= 100 x 5.47E+05 cpm [Section 6.2.4.3] = 5.47E+07 cpm (offscale) 

Case 1 Case2 
Unit 1 5.47E+07 m offscale 1.70E+08 m offscale 
Unit2 1.60E+08 m offscale 5.17E+08 c m offscale 

The range upper limit of O-RE-90-122 is 1.0E+07 cpm [Ref. 11.8, Table 11.4-1]. 

Turbine Building Sump (O-RE-90-212) 

Example: Alert EAL= 100x NOUE EAL = 100 x 5.54E+03 cpm [Section 6.2.4.4] = 5.54E+05 cpm 

Gase 3 
5.80E+06 cm 
5.80E+06 m 

Case 1 Case2 I Case3 
I Unit 1 5.54E+05 com 1.65E+06 com I 7.44E+06 com 
I Unit2 1.62E+06 com 5.01E+06 com I 7.44E+06 com 

Unusual Event 

For liquid releases, the ODCM limit is equal to 10 times the Effluent Concentration Limits (EGL) listed in 10 CFR Part 20 
Appendix B, Table 2, Column 2 (Ref. 11.1]. The total site ECL is then used to determine monitor readings. The maximum 
effluent flow for each liquid effluent stream and a minimum cooling tower blowdown of 20,000 gpm [Input 5.15] are used for 
conservatism. 

The site effluent concentration limit is calculated as follows. 

Rro1 = r C; I ECL1 
Substituting Cf; for C1 yields Rro1 = r Cf1 I EC4 = C r f1 I EGL; 

Where: Rrot = the sum of the ratios for the release point = 1 for the 1 OCFR20 limit 
ECL; =the EGL of radionuclide i 11Ci/ml, from 10 CFR 20 [Table 5.10-1] 
Ct = concentration of radionuclide i, 11Cilml 
C =total release concentration, 11Ci/ml 
fi = nuclide specific fraction of total release concentration 

For this calculation, the annual liquid effluent nuclide mix is used and r fi I EGL; is calculated in Table 6.2.4-1. Note that the mix 
fraction is the release rate for each nuclide divided by the total release rate for the specific liquid release case considered. 
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Table 6.2.4-1a (Unit 1) 

Site Effluent Concentration Limn 

Case1 Case2 Case3 Case 1 Case2 Case3 Case1 

Annual Release Rate 10 CFR20 ECL 

From Table 5.9-1 Mix Fraction [Table 5.10-1) 

NUCiide ICi/V/Unitl fi 1 • .r;1m11 
Cr-51 1.21E-01 9.09E-02 8.13E-02 1.23E--05 9.26E·06 5.11E-03 5.0E-04 2.47E-02 

Na-24 2.41E-01 9.95E-01 9.70E-01 2.46E--05 l.OtE-04 6.10E-02 5.0E-05 4.91E-01 

Mn-54 6.70E-02 4.75E-02 4.07E-02 6.83E-06 4.84E-06 2.56E-03 3.0E-05 2.28E-01 

Fe.SS 5.SBE-02 4.17E-02 3.07E-02 S.77E-06 4.25E-06 1.93E-03 1.0E-04 5.nE-02 

Fe-59 1.40E-02 1.0BE-02 7.51E-03 l.43E-06 l.IOE--06 4.72E-04 1.0E-05 1.43E-01 
Co-58 2.01E-01 1.49E-01 1.19E-01 2.05E-05 l.52E-05 7.49E-03 2.0E-05 1.02E+OO 

Co.SO 4.01E-02 3.34E-02 1.38E-02 4.09E·06 3.40E--06 8.BBE-04 3.0E-OB 1.36E+OO 
Zn-65 1.97E-02 1.37E-02 1.31E-02 2.0IE-06 1.40E·06 8.24E-04 5.0E-OB 4.02E-01 

Br-84 6.94E-04 5.01E-02 4.98E-02 7.07E-08 5.IOE-06 3.13E-03 4.0E-04 1.ne-04 

Rb-88 1.03E-02 3.93E-01 3.B4E-01 l.05E--06 4.00E-05 2.42E-02 4.0E-04 2.62E-03 
Sr-89 5.36E-03 3.B3E-03 3.57E-03 S.46E-07 3.90E-07 2.25E-04 8.0E-06 6.B3E-02 

Sr-90 4.B7E-04 3.36E-04 3.07E-04 4.96E--08 3.42E.()8 1.93E-05 5.0E-07 9.93E-02 
Sr-91 2.98E-03 1.B7E-02 1.83E-02 3.04E-07 1.90E--06 1.15E-03 2.0E-05 1.52E-02 
Y-91m 1.75E-03 2.49E-03 2.26E-03 1.78E--07 2.54E--07 1.42E-04 2.0E-03 8.92E-05 
Y-91 4.75E-04 2.54E-04 1.31E-04 4.84E·08 2.59E--08 8.24E-06 8.0E-06 6.05E-03 
Y-93 1.35E-02 7.99E-02 7.82E-02 1.38E·06 8.14E--06 4.92E-03 2.0E-05 6.BBE-02 
Zr-95 1.62E-02 1.19E-02 1.00E-02 1.65E-06 l.21E--06 6.29E-04 2.0E-05 B.26E-02 

Nb·95 1.34E-02 9.75E-03 6.BBE-03 1.37E-06 9.93E·07 4.33E-04 3.0E-05 4.55E-02 

Mo-99 1.26E-01 1.64E-01 1.56E-01 l.28E--05 l.67E·05 9.94E-03 2.0E-05 6.42E-01 
Tc-99m 1.13E-01 7.76E-02 7.30E-02 1.ISE--05 7.90E·06 4.59E-03 1.0E-03 1.15E-02 
Ru·103 2.83E-01 2.02E-01 1.94E-01 2.88E--05 2.06E·05 1.22E-02 3.0E-05 9.61E-01 
Ru-106 3.50E+OO 2.42E+OO 2.31E+OO B7E--04 2.46E-04 1.45E-01 3.0E-06 1.19E+02 
Te-129m 7.01E-03 5.07E-03 4.88E-03 7.14£.()7 5.16E--07 3.07E-04 7.0E-06 1.02E-01 

Te-129 7.95E-03 1.55E-01 1.54E-01 8.IOE--07 1.SSE--05 9.69E-03 4.0E-04 2.03E-03 

Te-131m 1.59E-02 3.55E-02 3.44E-02 l.62E--06 3.62E--06 2.16E-03 8.0E-06 2.03E-01 

Te-131 3.07E-03 2.10E-02 2.07E-02 3.13E-07 2.14E--06 1.30E-03 8.0E-05 3.91E-03 
Te-132 3.64E-02 4.31E-02 4.16E-02 3.71E-06 4.39E--06 2.62E-03 9.0E-06 4.12E-01 

1·131 1.0SE+OO 7.71E-01 7.35E-01 l.OSE-04 7.SSE--05 4.62E-02 1.0E-OB 1.08E+02 

1-132 1.23E-01 1.77E+OO 1.76E+OO l.25E--05 1.SOE-04 1.11E-01 1.0E-04 1.25E-01 

1-133 8.40E-01 2.17E+OO 2.10E+OO 8.56E.()5 2.21E-04 1.32E-01 7.0E-06 1.22E+01 

1-134 3.23E-02 1.54E+OO 1.53E+OO 3.29E--06 l.57E-04 9.62E-02 4.0E-04 8.23E-03 

1-135 4.43E-01 3.29E+OO 3.23E+OO 4.SIE-05 3.35E·04 2.03E-01 3.0E-05 1.50E+OO 

Cs-134 2.38E-01 2.79E-01 2.39E-01 2.43E·OS 2.84E·OS 1.50E-02 9.0E-07 2.70E+01 

Cs-136 2.39E-02 3.25E-02 2.90E-02 2.44E-06 3.31E-06 1.82E-03 6.0E-06 4.0SE-01 

Cs-137 3.18E-01 3.73E-01 3.19E-01 3.24E--05 3.SOE-05 2.01E-02 1.0E-06 3.24E+01 
Ba-140 4.27E-01 3.40E-01 326E-01 4.35E--05 3.46E--05 2.05E-02 8.0E-06 5.44E+OO 

Le-140 6.14E-01 6.11E-01 5.89E-01 6.26E--05 6.22E-05 3.70E-02 9.0E-06 8.95E+OO 

Ce-141 5.BOE-03 4.28E-03 3.62E-03 S.91E--07 4.36E.()7 2.40E-04 3.0E-05 1.97E-02 

Ce-143 3.19E-02 6.57E-02 6.36E-02 3.2SE-06 6.69E-06 4.00E-03 2.0E-05 1.83E-01 

Ce-144 1.SBE-01 1.09E-01 1.00E-01 l.61E-OS 1.llE-05 6.29E-03 3.0E-06 5.37E+OO 

Np..239 3.89E-02 5.50E-02 5.32E-02 3.96E--06 5.60E--06 3.35E-03 2.0E-05 1.98E-01 
H-3+ TPC 9802.8 9802.8 0.0 9.99E--01 9.98E--OI 0.0 1.0E-03 9.99E+02 1900 

Total +TPC 9.81E+03 9.82E+03 1.59E+01 1.00 1.00 1.00 R= 1.32E+03 1900 
C= 7.55E-04 

The annual site ratios, R. for Unit 1 are presented above for each case (R = f; I ECL;). 
For R = 1, C = 11 R. Unit 1 Values of C for each case are presented above. 

Case2 Case3 

fi/ECL 
1.85E-02 1.02E+01 

2.03E+OO 1.22E+03 

1.61E-01 8.53E+01 

4.25E-02 1.93E+01 

1.10E-01 4.72E+01 

7.59E-01 3.74E+02 

1.13E+OO 2.B9E+02 

2.79E-01 1.65E+02 

1.26E-02 7.B3E+OO 

1.00E-01 6.04E+01 

4.8BE-02 2.B1E+01 

6.B4E-02 3.86E+01 

9.52E-02 5.76E+01 

1.27E-04 7.11E-02 

3.23E-03 1.03E+OO 

4.07E-01 2.46E+02 

8.0SE-02 3.15E+01 

3.31E-02 1.44E+01 

8.35E-01 4.97E+02 

7.90E-03 4.59E+OO 

6.86E-01 4.07E+02 

8.22E+01 4.84E+04 

7.38E-02 4.39E+01 

3.95E-02 2.42E+01 

4.52E-01 2.70E+02 

2.67E-02 1.63E+02 

4.88E-01 2.91E+02 

7.85E+01 4.62E+04 

1.80E+OO 1.11E+03 

3.16E+01 1.89E+04 

3.92E-01 2.41E+02 

1.12E+01 6.77E+03 

3.16E+01 1.67E+04 

5.52E-01 3.04E+02 

3.80E+01 2.01E+04 

4.33E+OO 2.56E+03 

8.91E+OO 4.12E+03 

1.45E-02 8.01E+OO 

3.35E-01 2.00E+02 

3.70E+OO 2.10E+03 

2.BOE-01 1.67E+02 

9.98E+02 0.0 

UOE+03 1.72E+05 

7.71E-04 5.BOE-06 
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Tabla6.2.4-1b (Unit2) 

Sita Effluent Concentration Limit 

Case1 Case2 Case3 Casa1 Casa2 Casa3 Case 1 
Annual Release Rate 10CFR20 ECL 

From Table 5.9-1 Mix Fraction (Table 5.10-1] 
Nuclide ICilv/unitl fl tur.i/mll 

Cr-51 1.21E-01 9.09E-02 8.13E-02 9.59E-05 7.16E-05 5.11E-03 5.0E-04 1.92E-01 
Na-24 2.41E-01 9.95E-01 9.70E-01 1.91E-04 7.84E-04 6.10E-02 5.0E-05 3.82E+OO 
Mn-54 6.70E-02 4.75E-02 4.07E-02 5.31E-05 3.74E-05 2.56E-03 3.0E-05 1.77E+OO 
Fa-55 5.66E-02 4.17E-02 3.07E-02 4.48E-05 3.29E-05 1.93E-03 1.0E-04 4.48E-01 
Fe-59 1.40E-02 1.08E-02 7.51E-03 111E-05 8.51E-06 4.72E-04 1.0E-05 1.11E+OO 
Co-58 2.01E-01 1.49E-01 1.19E-01 1.59E-04 1.17E-04 7.49E-03 2.0E-05 7.96E+OO 
Co.ea 4.01E-02 3.34E-02 1.38E-02 3.18E.05 2.63E.05 8.68E-04 3.0E-06 1.06E+01 
Zn-65 1.97E-02 1.37E-02 1.31E-02 1.56E-05 1.0SE-05 8.24E-04 5.0E-06 3.12E+OO 
Br-84 6.94E-04 5.01E-02 4.98E-02 5.50E.07 3.95E.Q5 3.13E-03 4.0E-04 1.37E-03 
RIH!8 1.03E-02 3.93E.01 3.84E-01 8.16E-06 3.10E-04 2.42E-02 4.0E-04 2.04E-02 
Sr-89 5.36E-03 3.83E-03 3.57E-03 4.25E-06 3.02E-06 2.25E-04 8.0E-06 5.31E.01 
Sr-90 4.87E-04 3.36E-04 3.07E-04 3.86E-07 2.65E-07 1.93E.Q5 5.0E-07 7.72E.01 
Sr-91 2.98E.Q3 1.87E-02 1.83E-02 2.36E-06 1.47E.05 1.15E-03 2.0E-05 1.18E-01 
Y-91m 1.75E-03 2.49E-03 2.26E-03 1.39E-06 1.96E-06 1.42E-04 2.0E-03 6.93E-04 
Y-91 4.75E-04 2.54E-04 1.31E-04 3.76E-07 2.00E.07 8.24E-06 8.0E-06 4.70E-02 
Y-93 1.35E-02 7.99E-02 7.82E.02 1.07E-05 6.29E.05 4.92E-03 2.0E-05 5.35E-01 
Zr-95 1.62E.02 1.19E-02 1.00E-02 1.28E-05 9.38E-06 6.29E-04 2.0E-05 6.42E-01 
Nb-95 1.34E-02 9.75E-03 6.88E-03 1.06E-05 7.68E-06 4.33E-04 3.0E-05 3.54E-01 
Mo-99 1.26E-01 1.64E-01 1.58E-01 9.98E-05 1.29E-04 9.94E-03 2.0E-05 4.99E+OO 

Tc.99m 1.13E.01 7.76E-02 7.30E-02 8.95E-05 6.11E.05 4.59E.Q3 1.0E-03 8.95E-02 
Ru-103 2.83E-01 2.02E.Q1 1.94E-01 2.24E-04 1.59E-04 1.22E-02 3.0E-05 7.47E+OO 
Ru-106 3.50E+OO 2.42E+OO 2.31E+OO 2.77E-03 1.91E.03 1.45E.Q1 3.0E-06 9.24E+02 

Ta-129m 7.01E-03 5.07E-03 4.88E-03 5.55E-06 3.99E-06 3.07E-04 7.0E-06 7.93E-01 
Ta-129 7.95E-03 1.55E-01 1.54E-01 6.30E-06 1.22E-04 9.69E.Q3 4.0E-04 1.57E-02 

Ta-131m 1.59E-02 3.55E-02 344E-02 1.26E.05 2.BOE-05 2.16E-03 8.0E-06 1.57E+OO 
Ta-131 3.07E.03 2.10E-02 2.07E-02 2.43E-06 1.65E-05 1.30E.Q3 8.0E-05 3.04E.02 
Ta-132 3.64E-02 4.31E-02 416E-02 2.88E-05 3.40E.Q5 2.62E.03 9.0E-06 3.20E+OO 
1-131 1.06E+OO 7.71E-01 7.35E.01 8.40E-04 6.07E-04 4.62E-02 1.0E-06 8.40E+02 
1-132 1.23E-01 1.77E+OO 1.76E+OO 9.75E-05 1.39E.Q3 1.11E.01 1.0E-04 9.75E-01 
1-133 8.40E-01 2.17E+OO 2.10E+OO 6.66E-04 1.71E-03 1.32E-01 7.0E-06 9.51E+01 
1-134 3.23E-02 1.54E+OO 1.53E+OO 2.56E-05 1.21E-03 9.62E-02 4.0E-04 6.40E-02 
1-135 4.43E-01 3.29E+OO 3.23E+OO 3.51E-04 2.59E-03 2.03E-01 3.0E-05 1.17E+01 

Cs-134 2.38E-01 2.79E.01 2.39E-01 1.89E-04 2.20E-04 1.SOE-02 9.0E-07 2.10E+02 
Cs-136 2.39E-02 3.25E-02 2.90E-02 1.89E-05 2.56E-05 1.82E-03 6.0E-06 3.16E+OO 
Cs-137 3.18E-01 3.73E-01 3.19E-01 2.52E-04 2.94E-04 2.01E-02 1.0E-06 2.52E+02 
Ba-140 4.27E-01 3.40E-01 3.26E-01 3.38E-04 2.68E-04 2.05E-02 8.0E-06 4.23E+01 
La-140 614E.01 6.11E-01 5.89E.01 4.87E-04 4.81E-04 3.70E-02 9.0E-06 5.41E+01 
Ca-141 5.SOE-03 4.28E-03 3.B2E-03 4.SOE-06 3.37E-06 2.40E-04 3.0E.05 1.53E.01 
Ca-143 3.19E-02 6.57E-02 6.36E-02 2.53E-05 5.18E-05 4.00E-03 2.0E-05 1.26E+OO 
Ca-144 1.56E-01 1.09E.Q1 1.00E.01 1.25E-04 8.59E-05 6.29E-03 3.0E-06 4.17E+01 
Np-239 3.89E-02 5.SOE-02 5.32E-02 3.0SE-05 4.33E-05 3.35E-03 2.0E-05 1.54E+OO 

H-3 1252.B 1252.B 0.0 9.93E-01 9.87E-01 0.0 1.0E-03 9.93E+02 

Total 1.28E+D3 1.27E+o:S 1.59E+o1 1.00 1.00 1.00 R= 3.52E+o3 

C= 2.84E-04 

The annual site ratios, R, for Unit 2 are presented above for each case (R = fi I ECL1). 
For R = 1, C = 1 / R. Unit 2 Values of C for each case are presented above. 

Case2 Case3 

fi/ECL 

1.43E-01 1.02E+01 
1.57E+01 1.22E+03 

1.25E+OO 8.53E+01 

3.29E-01 1.93E+01 

8.51E-01 4.72E+01 

5.87E+OO 3.74E+02 

8.77E+OO 2.89E+02 

2.16E+OO 1.65E+02 

9.87E-02 7.83E+OO 

7.74E-01 6.04E+01 

3.77E.01 2.81E+01 

5.29E-01 3.86E+01 

7.37E.01 5.76E+01 

9.81E-04 7.11E.02 

2.50E-02 1.03E+OO 

3.15E+OO 2.46E+02 

4.69E-01 3.15E+01 

2.56E-01 1.44E+01 

6.46E+OO 4.97E+02 

6.11E-02 4.59E+OO 

5.30E+OO 4.07E+02 

6.36E+02 4.84E+04 

5.71E-01 4.39E+01 

3.0SE.01 2.42E+01 

3.50E+OO 2.70E+02 

2.07E.01 1.63E+01 

3.77E+OO 2.91E+02 

6.07E+02 4.62E+04 

1.39E+01 1.11E+03 

2.44E+02 1.89E+04 

3.03E+OO 2.41E+02 

8.64E+01 6.77E+03 

2.44E+02 1.67E+04 

4.27E+OO 3.04E+02 

2.94E+02 2.01E+04 

3.35E+01 2.56E+03 

5.35E+01 4.12E+03 

1.12E-01 8.01E+OO 

2.59E+OO 2.00E+02 

2.86E+01 2.10E+03 

2.17E+OO 1.67E+02 

9.87E+02 0.0 

3.30E+o3 1.72E+o5 

3.03E-04 5.BOE-06 
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The ODCM limit is R :S 1 O [Ref. 11.4, p 66], and the NOUE is twice the ODCM limit, C [Ref. 11.2, p 5-3]. Therefore, the monitor response for 
the NOUE is 2 x 1 O = 20 times the response for the 1 OCFR20 limits calculated above. The NOUE limits for R = 20 are presented for each 
case. 

Case 1 Case2 Case3 
I Unit 1 1.51 E-02 uCi/ml 1.54E-02 uCi/ml 1.1 BE-04 uCi/ml 
I Unit2 5.68E-03 uCi/ml 6.05E-03 uCi/ml 1.16E-04 uCi/ml 

The liquid monitor response to the mix concentrations for R=1, except for the turbine building sump monitor (O-RE-90-212) are calculated as 
follows in Table 6.2.4-2 below. 

CR = I (C x f; x E;) 
Where, CR =count rate (cpm) 
C = total release concentration 
f; =nuclide specific fraction of total release concentration [Table 6.2.4-1] 
E; = the monitor efficiency for each nudide cpm per µCl/cc [Section 5 .11] 

Effluent mixtures considered below are determined by available monitor efficiencies from Ref. 11.17. 

Table 6.2.4-2a (Unit 1) 

Liquid Monitor Resoonse 
Case 1 Case2 Case 3 Case 1 

(C=7.55E-04) (C=7. 71 E-04) (C=5.80E-06) Ei (RD-33) (C=7.55E-04) 
Cxfi (cpm per µCi/cc) 

Nuclide luCi/ccl !Table 5.11-11 
Na-24 1.85E-08 7.81E-08 3.54E-07 5.35E+08 9.92E+OO 
Co-60 3.09E-09 2.62E-09 5.04E-09 O.OOE+OO O.OOE+OO 
Br-84 5.34E-11 3.93E-09 1.82E-08 3.27E+08 1.75E-02 
Rb-88 7.93E-10 3.08E-08 1.40E-07 1.15E+08 9.12E-02 
Mo-99 9.70E-09 1.29E-08 5.77E-08 1.14E+08 1.11E+OO 
Ru-103 2.18E-08 1.59E-08 7.08E-08 4.14E+08 9.02E+OO 
Rh-106 2.69E-07 1.90E-07 8.43E-07 1.37E+08 3.69E+01 
Te-129 6.12E-10 1.22E-08 5.62E-08 1.35E+07 8.26E-03 
Te-131 2.36E-10 1.65E-09 7.56E-09 4.19E+08 9.90E-02 
1-131 8.16E-08 6.05E-08 2.68E-07 4.26E+08 3.48E+01 
1-132 9.47E-09 1.39E-07 6.43E-07 1.14E+09 1.08E+01 
1-133 6.46E-08 1.70E-07 7.67E-07 4.22E+08 2.73E+01 
1-134 2.49E-09 1.21E-07 5.59E-07 1.11E+09 2.76E+OO 
1-135 3.41E-08 2.58E-07 1.18E-06 4.06E+08 1.38E+01 

Cs-134 1.83E-08 2.19E-08 8.73E-08 9.14E+08 1.67E+01 
Cs-137 2.45E-08 2.93E-08 1.16E-07 0.00E+OO 0.00E+OO 
Ba-140 3.29E-08 2.67E-08 1.19E-07 1.77E+08 5.82E+OO 
La-140 4.73E-08 4.80E-08 2.15E-07 7.57E+08 3.58E+01 

Total 6.39E-07 1.22E-06 5.51E-06 2.05E+02 

Case2 Case3 
(C=7.71E-Q4) (C=5.80E-06) 

CxfixEi 
lcoml 

4.18E+01 1.89E+02 
O.OOE+OO O.OOE+OO 
1.29E+OO 5.95E+OO 
3.55E+OO 1.61E+01 
1.47E+OO 6.58E+OO 
6.56E+OO 2.93E+01 
2.60E+01 1.16E+02 
1.64E-01 7.59E-01 
6.91E-01 3.17E+OO 
2.58E+01 1.14E+02 
1.58E+02 7.33E+02 
7.19E+01 3.24E+02 
1.34E+02 6.20E+02 
1.05E+02 4.79E+02 
2.00E+01 7.98E+01 
O.OOE+OO 0.00E+OO 
4.72E+OO 2.10E+01 
3.63E+01 1.63E+02 

6.38E+02 2.90E+03 



·~ ~ 

L l Calculation sheet 
Document: WBNTSR115 I Rev.: 003 j Plant: WBN I Units 1,2 I Paga:28a 
Subject: Radloloaical Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert 

Levels 

Table 6.2.4-2b (Unit 2) 
Liauld Monitor Resoonse 

case1 Case2 Case3 case 1 C&se2 Case3 
(C=2.84E--04) (C=3.03E-04) (C=5.80E-06) El(RD-33) (C--2.84E-<>4) (C=3.03E-<>4) (C=5.80E-08) 

Cxft (cpm per ..,CVcc) CxflxEI 
Nuclide tuCl/ccl !Table 5.11-11 Imm) 
N•24 5.42E-08 2.37E-07 3.54E-07 5.35E+o8 2.90E+01 1.27E+02 1.89E+02 
Co«> 9.02E-09 7.96E-09 5.04E-09 O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO 
Br-84 1.56E-10 1.19E-08 1.62E-08 3.27E+o8 5.11E-02 3.91E+OO 5.95E+oo 
Rb-88 2.32E-09 9.37E-08 1.40E-07 1.15E+08 2.67E-01 1.08E+o1 1.61E+o1 
Mo-99 2.84E-08 3.91E-08 5.77E-08 1.14E+o8 3.23E+OO 4.46E+OO 6.58E+OO 
Ru-103 6.37E-08 4.82E-08 7.0SE-08 4.14E+o8 2.63E+o1 1.99E+o1 2.93E+01 
~106 7.88E-07 5.77E-07 8.43E-07 1.37E+o8 1.08E+o2 7.91E+01 1.16E+02 
Te-129 1.79E-09 3.70E-08 5.62E-08 1.35E+07 2.42E-02 4.99E-01 7.59E-01 
Te-131 6.91E-10 5.01E-09 7.seE-09· 4.19E+08 2.89E-01 2.1oe+oo 3.17E+OO 
1-131 2.39E-07 1.84E-07 2.88E-07 4.26E+08 1.02E+02 7.83E+o1 1.14E+02 
1-132 2.77E-08 4.22E-07 8.43E-07 1.14E+09 3.16E+01 4.81E+02 7.33E+o2 
1-133 1.89E-07 5.17E-07 7.67E-07 4.22E+08 7.98E+01 2.16E+02 3.24E+02 
1-134 7.27E-09 3.67E-07 5.59E-07 1.11E+09 8.07E+OO 4.08E+02 6.20E+02 
1-135 9.97E-08 7.85E-07 1.18E-08 4.06E+06 4.05E+01 3.18E+02 4.79E+02 

Cs-134 5.36E-08 6.65E-08 8.73E-08 9.14E+06 4.90E+o1 6.08E+01 7.98E+01 
Cs-137 7.16E-08 8.89E-08 1.16E-07 O.OOE+OO O.OOE+OO O.OOE+oo O.OOE:t-00 
Ba-140 9.61E-08 8.11E-08 1.19E-07 1.77E+06 1.70E+01 1.43E+o1 2.10E+01 
La-140 1.38E-07 1.46E-07 2.15E-07 7.57E+08 1.05E+02 1.10E+02 1.63E+02 

Total 1.87E-Ge 3.71E-Ge 5.51E-oe l.991E+02 1.94E+G3 2.IOE+G3 

This page added by Revision 003. 
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The liquid monitor response to the same mix for the Unit 2 Steam Generator Blowdown monitors (2-RE-90-120, 121) are calcuatad usll'(I 
the same equations, but with the efllclencles for 2-RE-9().120,121 in Table 6.2.4-2c below. 

Table 6.2.4-2c (Unit 2 SGBD) 
1 inlid Monitor ResDOnSe 

Case 1 Case2 Case3 Case 1 case2 Case3 
(C=2.84E-04) (C=3.03E-04) (C=5.80E-06) El (RD-53A) (C--2.84E-04) (C=3.03E-04) (C=5.80E-06) 

Cxfl (cpm per 11Ci/cc) CxflxEi 
Nuc:llcte (UCi/CC) ITable 5.11-11 tran\ 
Na-24 5.42E-08 2.37E-07 3.64E-07 2.13E+o8 1.15E+o1 5.05E+o1 7.64E+o1 
Co-60 9.02E-09 7.96E-09 5.04E-09 2.38E+o8 2.15E+oo 1.90E+oo 1.20E+OO 
Br-84 1.56E-10 1.19E-08 1.82E-08 1.21E+08 1.89E-02 1.44E+OO 2.19E+OO 
Rb-88 2.32E-09 9.37E-08 1.40E-07 1.98E+08 4.SBE-01 1.85E+01 2.77E+o1 
Mo-99 2.84E-OS 3.91E-08 5.77E-OS 4.27E+07 1.21E+OO 1.67E+OO 2.46E+oo 
Ru-103 6.37E-08 4.82E-08 7.0SE-08 1.60E+08 1.02E+o1 7.71E+oo 1.13E+D1 
Rh-106 7.BBE-07 5.77E-07 8.43E-07 1.87E+o8 1.47E+o2 1.08E+o2 1.58E+02 
Te-129 1.79E-09 3.70E-08 5.62E-OS 4.65E+06 8.32E-03 1.72E-01 2.62E-01 
Te-131 6.91E-10 5.01E-09 7.56E-09 1;75E+08 1.21E-01 a78E.()1 1.33E+OO 
1-131 2.39E-07 1.84E-07 2.68E-07 1.95E+o8 4.65E+o1 3.58E+o1 5.23E+o1 
1-132 2.77E-08 4.22E-07 6.43E-07 3.91E+08 1.08E+o1 1.65E+02 2.51E+o2 
1-133 1.89E-07 5.17E-07 7.67E-07 1.65E+08 3.11E+o1 8.51E+o1 1.26E+02 
1-134 7.27E-09 3.67E-07 5.59E-07 3.83E+08 2.79E+oo 1.41E+02 2.14E+02 
1-135 9.97E-08 7.85E-07 1.18E-OB 1.51E+08 1.51E+o1 1.19E+02 1.78e+o2 

Cs-134 5.38E-OS 6.65E-OS 8.73E-08 2.74E+08 1.47E+o1 1.83E+o1 2.39E+01 
Cs-137 7.16E-08 8.89E-OS 1.16E-07 1.28E+08 9.16E+OO 1.14E+o1 1.49E+o1 
Ba-140 9.61E-08 8.11E-OS 1.19E-07 7.42E+07 7.13E+o0 6.01E+OO 8.83E+o0 
La-140 1.38E-07 1.46E-07 2.15E-07 3.11E+08 4.29E+01 4.52E+o1 6.68E+01 

Total 1.17E..cMS 3.71E.011 5.51E-OI 3.53E+02 8.17E+a2 1.22E+o3 

This page added by Revision 003. 
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The liquid monitor response to the same mix for the turbine building sump monitor (O-RE-90-212) is calculated using the same equations, 
but with the efficiencies for O-RE-90-212 in Table 6.2.4-3 below. 

Table 6.2.4-3a (Unit 1) 
Liouid Monitor Response for the Turbine Buildim Sumo Monitor 

Case 1 Case2 Case 3 Case 1 Case2 Case3 
(C=7.55E-04) (C=7. 71 E-04) (C=5.80E-06) Ei (C"7 .55E-04) (C"7.71 E-04) (C=5.80E-06) 

Cxfi (cpm per 11Cilcc) CxfixEi 
Nuclide (11Ci/ccl !Table 5.12-11 (cpm) 
Cr-51 9.31 E-09 7.13E-09 2.97E-08 4.50E+08 4.19E+OO 3.21E+OO 1.34E+01 
Na-24 1.85E-08 7.81E-08 3.54E-07 1.10E+09 2.04E+01 8.59E+01 3.90E+02 
Mn-54 5.16E-09 3.73E-09 1.49E-08 8.00E+08 4.13E+OO 2.98E+OO 1.19E+01 
Fe-59 1.0BE-09 8.48E-10 2.74E-09 1.05E+09 1.13E+OO 8.90E-01 2.88E+OO 
Co-58 1.55E-08 1.17E-08 4.34E-08 1.80E+08 2.78E+OO 2.10E+OO 7.82E+OO 
C<H>O 3.09E-09 2.62E-09 5.04E-09 1.10E+09 3.39E+OO 2.88E+OO 5.54E+OO 
Zn-65 1.52E-09 1.0BE-09 4.78E-09 1.00E+09 1.52E+OO 1.08E+OO 4.78E+OO 
Zr-95 1.25E-09 9.34E-10 3.65E-09 7.60E+08 9.48E-01 7.10E-01 2.77E+OO 
Nb-95 1.03E-09 7.65E-10 2.51E-09 7.60E+08 7.84E-01 5.82E-01 1.91E+OO 
Mo-99 9.70E-09 1.29E-08 5.77E-08 1.20E+08 1.16E+OO 1.54E+OO 6.92E+OO 
Tc-99m 8.70E-09 6.09E-09 2.67E-08 1.20E+08 1.04E+OO 7.31E-01 3.20E+OO 
Ru-103 2.18E-08 1.59E-08 7.0BE-08 5.50E+08 1.20E+01 8.72E+OO 3.90E+01 
1-131 8.16E-08 6.05E-08 2.68E-07 4.50E+08 3.67E+01 2.72E+01 1.21E+02 
1-132 9.47E-09 1.39E-07 6.43E-07 7.00E+08 6.63E+OO 9.72E+01 4.50E+02 
1-133 6.46E-08 1.70E-07 7.67E-07 6.00E+08 3.88E+01 1.02E+02 4.60E+02 
1-134 2.49E-09 1.21E-07 5.59E-07 8.10E+08 2.01E+OO 9.79E+01 4.52E+02 
1-135 3.41E-08 2.58E-07 1.18E-06 1.10E+09 3.75E+01 2.84E+02 1.30E+03 

Cs-134 1.83E-08 2.19E-08 8.73E-08 6.60E+08 1.21E+01 1.45E+01 5.76E+01 
Cs-137 2.45E-08 2.93E-08 1.16E-07 7.00E+08 1.71E+01 2.05E+01 8.15E+01 
Ba-140 3.29E-08 2.67E-08 1.19E-07 6.00E+08 1.97E+01 1.60E+01 7.14E+01 
La-140 4.73E-08 4.80E-08 2.15E-07 1.10E+09 5.20E+01 5.27E+01 2.37E+02 
Ce-141 4.46E-10 3.36E-10 1.39E-09 1.04E+08 4.64E-02 3.49E-02 1.45E-01 
Ce-144 1.22E-08 8.55E-09 3.65E-08 1.00E+08 1.22E+OO 8.55E-01 3.65E+OO 

Total 4.24E-07 1.03E-06 4.61E-06 2.77E+02 8.25E+02 3.72E+03 
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Nuclide 
Cr-51 
Na-24 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-95 
Nb-95 
Mo-99 

Tc-99m 
Ru-103 

1-131 
1-132 
1-133 
1-134 
1-135 

Cs-134 
Cs-137 
Ba-140 
La-140 
Ce-141 
Ce-144 

Total 

6.2.4.1 

Table 6.2.4-3b (Unit 2) 
Liquid Monitor Resconse for the Turbine Buildirn Sumo Monitor 

Case 1 Case2 Case3 Case 1 Case2 
(C=2.84E-04) (C=3.03E-04) (C=5.80E-06) Ei (C=2.84E-04) (C=3.03E-04) 

Cxfi (cpm per 1JCilcc) Cxfix Ei 
CuCi/cc) !Table 5.12-11 (cpm) 

2.72E-08 2.17E-08 2.97E-08 4.50E+08 1.23E+01 9.75E+OO 
5.42E-08 2.37E-07 3.54E-07 1.10E+09 5.97E+01 2.61E+02 
1.51 E-08 1.13E-08 1.49E-08 8.00E+08 1.21E+01 9.06E+OO 
3.15E-09 2.58E-09 2.74E-09 1.05E+09 3.31E+OO 2.70E+OO 
4.52E-08 3.55E-08 4.34E-08 1.80E+08 8.14E+OO 6.40E+OO 
9.02E-09 7.96E-09 5.04E-09 1.10E+09 9.93E+OO 8.76E+OO 
4.43E-09 3.27E-09 4.78E-09 1.00E+09 4.43E+OO 3.27E+OO 
3.65E-09 2.84E-09 3.65E-09 7.60E+08 2.77E+OO 2.16E+OO 
3.02E-09 2.32E-09 2.51E-09 7.60E+08 2.29E+OO 1.77E+OO 
2.84E-08 3.91E-08 5.77E-08 1.20E+08 3.40E+OO 4.69E+OO 
2.54E-08 1.85E-08 2.67E-08 1.20E+08 3.05E+OO 2.22E+OO 
6.37E-08 4.82E-08 7.0BE-08 5.50E+08 3.50E+01 2.65E+01 
2.39E-07 1.84E-07 2.68E-07 4.50E+08 1.07E+02 8.27E+01 
2.77E-08 4.22E-07 6.43E-07 7.00E+08 1.94E+01 2.95E+02 
1.89E-07 5.17E-07 7.67E-07 6.00E+OB 1.13E+02 3.10E+02 
7.27E-09 3.67E-07 5.59E-07 8.10E+08 5.89E+OO 2.97E+02 
9.97E-08 7.85E-07 1.18E-06 1.10E+09 1.10E+02 8.63E+02 
5.36E-08 6.65E-08 8.73E-08 6.60E+08 3.53E+01 4.39E+01 
7.16E-08 8.89E-08 1.16E-07 7.00E+OB 5.01E+01 6.23E+01 
9.61E-08 8.11E-08 1.19E-07 6.00E+08 5.77E+01 4.86E+01 
1.38E-07 1.46E-07 2.15E-07 1.10E+09 1.52E+02 1.60E+02 
1.31E-09 1.02E-09 1.39E-09 1.04E+08 1.36E-01 1.06E-01 
3.56E-08 2.60E-08 3.65E-08 1.00E+OB 3.56E+OO 2.60E+OO 

1.24E-06 3.11E-06 4.61E-06 8.11E+02 2.51E+03 

Waste Disposal System Liquid (Radwaste)(O-RE-90-122) 

The setpoint is calculated from the equation below. 

SPNouE = BKGD + 20 x CRMoNITOR X Fo1JFLS 

Where, SPNoue = EAL setpoint (cpm) 
BKGD = background count rate = o cpm [Assumption 4.2] 
20 =factor to convert from 10 CFR 20 limit to NOUE limit (Section 6.2.4) 
CRMONITOR = monitor response, cpm per 1 O CFR 20 limit (Tables 6.2.4-2a and 6.2.4-2b] 
FLS • Liquid stream flow rate = 150 gpm [Ref. 11.4, p 65) 
Fo1L = dilution flow = cooling tower blowdown = 20,000 gpm [Input 5.15], Except Case 3 

Example: 
SPNouE = BKGD + 20 X CRMoNITOR x Fo1dFLS 
SPNouE = 0 + 20 x 2.05E+02 X 20,000/150 
SPNouE = 5.47E+05 cpm 

Case 1 Case2 
Unit 1 5.47E+05 m 1.70E+06 m 
Unit2 1.60E+06 m 5.17E+06 m 

Case3 
5.80E+04 m 
5.80E+04 m 

Case 3 
(C=5.BOE-06) 

1.34E+01 
3.90E+02 
1.19E+01 
2.88E+OO 
7.82E+OO 
5.54E+OO 
4.78E+OO 
2.77E+OO 
1.91E+OO 
6.92E+OO 
3.20E+OO 
3.90E+01 
1.21E+02 
4.50E+02 
4.60E+02 
4.52E+02 
1.30E+03 
5.76E+01 
8.15E+01 
7.14E+01 
2.37E+02 
1.45E-01 
3.65E+OO 

3.72E+03 
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6.2.4.2 

6.2.4.3 

6.2.4.4 

Steam Generator Slowdown (1,2-RE-90-120, 121) 

The setpoint is calculated from the equation below. 

SPNoue = BKGD + 20 x CRMONITOR x Fo1LIFLs 

Where, SPNoue =EAL setpolnt (cpm) 
BKGD = background count rate = O cpm [Assumption 4.2] 
20 =factor to convert from 10 CFR 20 limit to NOUE limit [Section 6.2.4) 
C~oN1TOR = monitor response, cpm per 1 O CFR 20 limit [Tables 6.2.4-2a and 6.2.4-2c) 
FLs =Liquid stream flow rate= 262 gpm (4 x 65.5 gpm) [Ref. 11.4, p 65) 
Fo1L =dilution flow = cooling tower blowdown = 20,000 gpm [Input 5.15), Except Case 3 

Example: 
SPNouE = BKGD + 20 x CRMoNIToR x Fo1dFLs 
SPNOUE = 0 + 20 x 2.05E+02 x 20,000/262 
SPNoue = 3.13E+05 cpm 

Case 1 Case2 
Unit 1 3.13E+05 m 9.74E+05 m 
Unit2 5.39E+05 m 1.25E+06c m 

Condenser Demineralizer Regenerant (O-RE-90-225) 

The setpoint is calculated from the equation below. 

SPNouE = BKGD + 20 x CRMONITOR x Fo1dFLS 

Where, SPNouE = EAL setpoint (cpm} 

Case3 
5.80E+04 m 
2.43E+04 m 

BKGD = background count rate = O cpm [Assumption 4.2] 
20 = factor to convert from 1 O CFR 20 limit to NOUE limit [Section 6.2.4) 
CRMoNrroR =monitor response, cpm per 10 CFR 20 limit [Tables 6.2.4-2a and 6.2.4-2b) 
FLs = Liquid stream flow rate = 150 gpm [Ref. 11.4, p 65] 
Fo1L = dilution flow = cooling tower blowdown = 20,000 gpm [Input 5.15), Except Case 3 

Example: 
SPNouE = BKGD + 20 x CRMONITOR X Fo1dFLs 
SPNouE = 0 + 20 x 2.05E+02 x 20,000/150 
SPNOUe = 5.47E+05 cpm 

Case 1 Case2 
Unit 1 5.47E+05c m 1.70E+06 m 
Unlt2 1.60E+06 m 5.17E+06 m 

Turbine Building Sump (0-RE-90-212) 

The setpoint is calculated from the equation below. 

SPNOUe = BKGD + 20 x CRMoNITOR 

Where, SPNoue = EAL setpoint (cpm) 

Case3 
5.80E+04c m 
5.80E+04 m 

BKGD = background count rate = 0 cpm [Assumption 4.2) 
20 =factor to convert from 10 CFR 20 limit to NOUE limit [Section 6.2.4) 
CRMoN1rOR =monitor response, cpm per 10 CFR 20 limit [Tables 6.2.4-3a and 6.2.4-3b) 

SPNOUe = BKGD + 20 x CRMONITOR 
SPNOUE = 0 + 20 x 2.77E+02 
SPNoue = 5.54E+03 cpm 

Case 1 
Unit 1 5.54E+03 m 
Unit2 1.62E+04 m 

Case2 Case3 
1.65E+04 m 7.44E+04 c m 
5.01E+04 m 7.44E+04 m 
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6.3 Radiation Levels, Area Radiation Monllonl (ARMs) 

6.3.1 General Emergency 

Not Appllcable (Ref. 11.2, p 5-3] 

6.3.2 Site Area Emergency 

Not Applicable (Ref. 11.2, p 5-3] 

8.3.3 Alert 

The IC for a NOUE Is an Unplan~ VALID Direct Area Radiation Monitor reading Increase by a factor of 1000 over nonnal 
levels [Ref. 11.2, p 5-12]. It Is assumed that the ma>dmum dose rate for general access areas Is 2.5 mrem/hr (Assumption 4.3). 
Therefore, the EAL for Area radiation Monitors {ARMs) Is: .. 

EAL= 1000 x 2.5 mrem/hr = 2,500 mrem/hr (2.5E+03 mRlhr) 

Table7.0-2 
Summarv Of Area Radiation Monitor Alert EALs 

Monitor No. Building and Location Elevation EAL 
1 2-RE-90-1 Auxlllarv. SnN!t Fuel Pool Area El. 757.0 2.5E+03 mRlhr 
12-RE-90-2 Auxlllarv. Personnel Airlock El. 757.0 2.5E+03 mRlhr 
O-.RE-90-3 Auxlliarv. Waste PaaaHJA Area El. 729.0 2.5E+03 mRlhr 
0-.RE·90-4 Auxlliarv, Eauloment Decon Area El. 713.0 2.5E+03 mRlhr 
0-.RE-~ Auxlllarv. Soent Fuel Pool Pumo Area El. 737.0 2.5E+03 mRlhr 
1 2-RE-90-6 Auxlllarv. Comoonent CooDna Heat Excnanaar Area El. 737.0 2.5E+03 mRlhr 
1,2·RE-90-7 Auxllla!V. Samole Room El. 713.0 2.5E+o3 mRlhr 
1 2-RE-90-8 Auxlliarv, Auxlllarv Feedwater Pumos Area El. 713.0 2.5E+03 mRlhr 
<J..RE-90-9 Auxlllarv. Waste Evaoorator Condensate Tank Area El.692.0 2.5E+03 mRlhr 
1.2-RE-90-10 Auxlliarv, eves Board Area El.692.0 2.5E+03 mR/hr 
O-RE-90-11 Auxlllarv. Containment Sorav and RHR Pumo Area El.676.0 2.5E+o3 mR/hr 
1.2·RE-90-81 Raactm Reactor Bulldlna LOYM!' Comoartment lnstn.ment Room El. 713.0 2.5E+03 mR/hr 
<J..RE-9()..230 Turbine, Condensate Demineralizer Area El. 685.0 2.5E+o3 mR/hr 
<J..RE-9()..231 Turbine Condensate Demlnerallzer Area El. 685.0 2.5E+03 mR/hr 

NOTE. EAL.s presented as mRlhr for consistency with monitor readout. 

6.3.4 Unusual Evant 

This IC addresses unplanned increases In plant radiation levels that represent a degradation In the control d radioactive 
material, and represent a potential degradation In the level of safely of Iha plant Na specific numerical criteria are deWllopad for 
thaNOUE. 

This page replaced by Revision 007. 
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7.0 SUMMARY OF CALCULATION RESULTS 

A summary of the event classification Process Radiation Monitor EALs is in Table 7.0-1. The three liquid effluent cases 
considered are as follows. 

Case 1: Condensate demineralizer in use, activity from Case 1 of Ref. 11.10. 
Case 2: Condensate Demineralizer not in use, Direct SGB release with dilution, activity from Case 3 of Ref. 11.10. 
Case 3: Steam Generator Slowdown only, no treatment or dilution, activity from Table 5 (Column 2) of Ref. 11.10. 

The common liquid monitors presented below can see effluents from either Unit 1 or Unit 2. Therefore, the lower of the Unit 1 and 
Unit 2 values for each case is used for the common monitors. The iower of the values for Unit 1 and Unit 2 is also used for the 
Total Site EAL. 

Table 7.0-1a 
Summar Of Process Radiation Monitor Event Classification EALs - Gas 

Site Area General 

Units NOUE Alert Emeraencv Emeraencv 

Total Site (Gas) µCits 1.98E+05 1.98E+06 1.85E+07 1.85E+08 

Shield Building Exhaust 
µCits 1.98E+05 1.98E+06 1.85E+07 1.85E+08 

1,2-RE-90-400 
Auxiliary Building Vent 

cpm 4.77E+04 4.77E+05 4.45E+06 OFFSCALE 
O-RE-90-101 B 
Service Building Vent 

cpm 1.09E+06 1.09E+07 OFF SCALE OFF SCALE 
O-RE-90-132B 
Condenser Vacuum Air 
Exhaust 
1-RE-90-255 mR/hr 5.42E+02 5.42E+03 OFF SCALE OFF SCALE 
1-RE-90-256 mR/hr 5.42E+02 5.42E+03 5.06E+04 5.06E+05 
2-RE-90-255. mR/hr 7.00E+02 7.00E+03 OFFSCALE OFFSCALE 
2-RE-90-256 ·mR/hr 7.17E+02 7.17E+03 6.70E+04 6.70E+05 
Main Steamline (SG 
Discharge) 
1-RE-90-421, 422, 423, mR/h N/A 6.48E+01 6.05E+02 6.05E+03 424 
2-RE-90-421, 422, 423, N/A 4.39E+01 4.11E+02 4.11E+03 424 

Table 7.0-1b 
Summarv Of Process Radiation Monitor Event Classification EALs - Liauid, Case 1 

Site Area General 

Units NOUE Alert Emeraencv Emeraencv 

Total Site !Liauid\ µCi/ml 5.68E-03 5.68E-01 NIA NIA 
Waste Disposal System Liquid 
(Radwaste) N/A NIA 
O-RE-90-122 com 5.47E+05 OFF SCALE 
Steam Generator Blowdown 
1-RE-90-120, -121 3.13E+05 OFFSCALE N/A N/A 

2-RE-90-120, -121 
cpm 

5.39E+05 OFFSCALE 

Condensate Demineralizer Regenerant N/A N/A 
O-RE-90-225 com 5.47E+05 OFFSCALE 
Turbine Building Sump N/A N/A 
O-RE-90-212 com 5.54E+03 5.54E+05 

This page replaced by Revision 011. 
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Table 7.0-1c 
Summarv Of Process Radiation Monitor Event Classification EALs - Liauid Case 2 

Site Area General 
Units NOUE Alert Emeroencv Emeraencv 

Total Site ruauid) µCi/ml 6.05E-03 6.05E-01 N/A N/A 
Waste Disposal System Liquid (Radwaste) N/A NIA 
O-RE-90-122 com 1.70E+06 OFF SCALE 
Steam Generator Blowdown 
1-RE-90-120, -121 9.74E+05 OFF SCALE NIA NIA 
2-RE-90-120 -121 

cpm 
1.25E+06 OFF SCALE 

Condensate Demineralizer Regenerant N/A NIA 
O-RE-90-225 com 1.70E+06 OFF SCALE 
Turbine Building Sump NIA NIA 
O-RE-90-212 com 1.65E+04 1.65E+06 

Table 7.0-1d 
Summarv Of Process Radiation Monitor Event Classification EALs - Liauid, Case 3 

Site Area General 
Units NOUE Alert Ememen~ Ememencv 

Total Site (Liauidl µCi/ml 1.16E-04 1.16E-02 NIA NIA 
Waste Disposal System Liquid (Radwaste) N/A NIA 
O-RE-90-122 r.nm 5.80E+04 5.80E+06 
Steam Generator Blowdown 
1-RE-90-120, -121 5.80E+04 5.80E+06 NIA NIA 
2-RE-90-120, -121 

cpm 
2.43E+04 2.43E+06 

Condensate Demineralizer Regenerant N/A NIA 
O-RE-90-225 com 5.80E+04 5.80E+06 
Turbine Building Sump N/A NIA 
O-RE-90-212 cam 7.44E+04 7.44E+06 

A summary of the event classification ARM EALs is listed in Table 7.0-2. 

Table 7.0-2 
Summarv Of Area Radiation Monitor Alert EALs 

Monitor No. Buildina and Location Elevation EAL 
1 2-RE-90-1 Auxiliarv Scent Fuel Pool Area El. 757.0 2.5E+03 mRlhr 
1 2-RE-90-2 Auxiliarv. Personnel Air Lock El. 757.0 2.5E+03 mR/hr 
O-RE-90-3 Auxiliarv. Waste Packaae Area El. 729.0 2.5E+03 mRlhr 
O-RE-90-4 Auxiliarv Eauicment Decon Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-5 Auxiliarv Scent Fuel Pool Pumc Area El. 737.0 2.5E+03 mR/hr 
1 2-RE-90-6 Auxiliarv Comoonent Coolina Heat Exchanaer Area El. 737.0 2.5E+03 mR/hr 
1 2-RE-90-7 Auxiliarv Samele Room El. 713.0 2.5E+03 mR/hr 
1 2-RE-90-B Auxiliarv. Auxiliarv Faedwatar Pumcs Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-9 Auxiliarv, Waste Evaoorator Condensate Tank Area El. 692.0 2.5E+03 mR/hr 
1 2-RE-90-10 Auxiliarv, CVCS Board Area El. 692.0 2.5E+03 mR/hr 
O-RE-90-11 Auxiliarv, Containment Sorav and RHR Pumo Area El. 676.0 2.5E+03 mR/hr 
1 2-RE-90-61 Reactor, Reactor Buildino Lower Comoartment Instrument Room El. 713.0 2.5E+03 mR/hr 
O-RE-90-230 Turbine, Condensate Demineralizer Area El. 685.0 2.5E+03 mR/hr 
O-RE-90-231 Turbine, Condensate Demineralizer Area El. 685.0 2.5E+03 mR/hr 
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8.0 CONCLUSIONS 

Site specific radiation monitor EALs for classifying Emergency Events at the Watts Bar Nuclear Plant (WBN) 
have been calculated and are listed in Tables 7.0-1 and 7.0-2. 

9.0 MARGIN 

An EAL is a pre-determined observable threshold of a plant initiating condition that places the plant in a given 
emergency class. It is not a "setpoint" value that protects equipment, or initiates safety SSCs to control the course 
of an accident. Therefore, there is no defined basis for requiring margin between the value of the observable and 
the EAL. 

10.0 SPECIAL REQUIREMENTS AND LIMITATIONS 

There are no special requirements or limitations associated with this calculation or the use of the results. 

11.0 REFERENCES 

11.1 "Code of Federal Regulations, Standards for Protection Against Radiation," IO CFR 20. 
11.2 NUMARC/NESP-007, Rev. 2. 
11.3 NPG System Description Document, N3-l-4002, Main Steam System, Rev. 15. 
11.4 Watts Bar Nuclear Plant Offsite Dose Calculation Manual (ODCM), Rev. 23. 
11.5 Technical Instruction Tl-18, Calculation Methods for Effluent Radiation Monitors, Rev. 0029, 11/07 /2007. 
11.6 WBN TI534, Annual Routine Radioactive Airborne Releases from the Operation of One Unit, Rev. 10. 
11. 7 EP A-400, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, 1991. 
11.8 Watts Bar Nuclear Plant Updated Final Safety Analysis Report (UFSAR). 
11.9 WBNAPS3-047, Calibration Factors for the Main Steam Line Radiation Monitors, Rev. 006. 
11.10 WBNTSR093, Liquid Radioactive Waste Releases, Rev. 13. 
11.11 Regulatory Guide 1.101, Emergency Response Planning and Preparedness For Nuclear Power Reactors, Rev. 5, June, 2005. 
11.12 CDT-CR-060795-01-01, Gaseous Effluent Radiation Monitor Default Set Point Determination, 06/11/95 
11.13 wbgrml 9862005 _ allprint. (Included as Attachment l) 
11.14 WBN-gelc(l986-2005)_all (Included as Attachment 2) 
11.15 NRC Information Notice No. 92-08: Revised Protective Action Guidance for Nuclear Incidents, January 23, 1992 

[INFORMATION ONLY] 
11.16 WBNTSRIOO, Design Releases to Show Compliance with 10CFR20, Rev. 12 
11.17 WBNAPS3052, Minimum Detectible Leak Rate For the Steam Generator Blowdown System, Rev. 7 
11.18 25402-0l l-VlA-HARA-00201-001, General Atomics, Calibration Report for Model RD-53 
11.19 TIRPS234 Rev. 10, "Gaseous Effluent Radiation Monitors Calibration" 
11.20 2-RE-90-0255 Rev. 2, "Demonstrated Accuracy Calculation For Mid and High Range Condenser Vacuum Pump Exhaust 

Monitors" 
11.21 DCN 61599 
11.22 1-RE-90·0255 Rev. 0, "Demonstrated Accuracy Calculation for Mid and High Range Condenser Vacuum Pump Exhaust 

Monitors" 
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Appendix A- EALs and Radiation Alert Levels Prior to Implementation of DCN 61599 

Aooendlx A Is applicable onlv until DCN 61599 is Implemented 

Purpose: 

Appendix A has been added to WBNTSR 115 because DCN 61599 has not yet been approved and 
implemented. The main body of WBNTSR115 incorporates the changes due to DCN 61599, which deal with 
increased average tritium permeation rates and increases in the number of tritium-producing burnable absorber 
rods (TPBARs). The specific changes made to the main body of WBNTSR115 for DCN 61599 are detailed In 
the Record of Revision for Revision 8. 

The purpose of this attachment is to retain the summary of results from WBNTSR115 R7 (prior to the DCN 
61599 changes), since this reflects the current state ofWBN, with the following changes made. DCN 63490 
replaces the condenser vacuum exhaust radiation monitor skid 1-RE-90-404 with two on-line radiation 
monitors, 1-RE-90-255 (mid range) and 1-RE-90-256 (high range). PIC 64880 updates the calibration factors 
(µCi/cc/mR/hr) for these two monitors. The monitor-specific responses for 1-RE-90-255 and 1-RE-90-256 at 
each EAL using the release rates from WBNTSR115 R7 are calculated below. Design output (Attachment 4) is 
created from the output of WBNTSR 115 R7 and the updated 1-RE-90-255 and 1-RE-90-256 monitor 
responses. 

Apoendix A is aoolicable only until DCN 61599 is implemented. After DCN 61599 is implemented. the results 
from the main body of the calculation (Section 7 .Ol and Design Output in Attachment 3 shall be used. 

Calculations: 

Gaseous Effluent General Emeraency CGEl Emergency Action Level (EAL) 

Total Site GE Release Rate: 10 x 2.11E+07 µCi/s = 2.11E+08 µCi/s 

Unit 1 Condenser Vacuum Air Exhaust Response to Gaseous Effluent GE Site Release Rate: 

GE EAL = 10 x Site Area Emergency (SAE) EAL 
= 10 x 5.77E+04 mR/hr = 5.77E+05 mR/hr (for 1-RE-90-255) (offscale) 
= 1 O x 5. 77E+04 mR/hr = 5. 77E+05 mR/hr (for 1-RE-90-256) 

Per Ref. 11.22 monitor 1-RE-90-255 has an upper limit of 104 mR/hr and therefore is offscale at the GE EAL. 

Gaseous Effluent SAE EAL 

Total Site SAE Release Rate: 2.11 E+07 µCi/s 

Unit 1 Condenser Vacuum Air Exhaust Response to Gaseous Effluent SAE Site Release Rate: 

Conversion factors are provided for 1-RE-90-255 &-256 in Ref. 11.19, Appendix4, Table A4-2. Using the 
maximum condenser vacuum exhaust flow of 45 cfm [Input 5.18], the monitor reading is obtained as: 

Where, R =monitor response (µCi/cc) 
S =release rate= 2.11 E+07 µCi/s [Section 6.1.2, WBNTSR115 Revision 7] 
F = condenser vacuum exhaust flow = 45 cfm [Input 5.18] 
K2 = conversion factor from cfm to cc/s = 4 72 
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Appendix A Is applicable onlv until DCN 61599 Is Implemented 

R = 2.11E+07 / (45 x472) 
R = 9.93E+02 1JCi/cc / 1.72E-021JCi/cc/mR/hr = 5.77E+04 mR/hr (for 1-RE-90-255) (offscale) 

= 9.93E+02 IJCi/cc / 1. 72E-02 IJCi/cc/mR/hr = 5. 77E+04 mR/hr (for 1-RE-90-256) 

Per Ref. 11.22monitor1-RE-90-255 has an upper limit of 104 mR/hr and therefore is offscale at the SAE EAL. 

Gaseous Effluent Alert EAL 

Total Site Alert Release Level: 1.98E+05 IJCi/s x 100 = 1.98E+07 IJCi/s 

Unit 1 Condenser Vacuum Air Exhaust Response to Gaseous Effluent Alert Site Release Rate: 

Alert EAL = 100 x Notification of Unusual Event (NOUE} EAL 
= 100 x 5.42E+02 mR/hr = 5.42E+04 mR/hr (for 1-RE-90-255) (offscale) 
= 100 x 5.42E+02 mR/hr = 5.42E+04 mR/hr (for 1-RE-90-256) 

Per Ref. 11.22 monitor 1-RE-90-255 has an upper limit of 104 mR/hr and therefore is offscale at the Alert EAL. 

Gaseous Effluent NOUE EAL 

Total Site NOUE Release Rate: 1.98E+05 µCi/s 

Unit 1 Condenser Vacuum Air Exhaust Response to Gaseous Effluent NOUE Site Release Rate: 

Conversion factors are provided for 1-RE-90-255 & -256 in Ref. 11.19, Appendix 4, Table A4-2. Using the 
maximum condenser vacuum exhaust flow of 45 cfm [Input 5.18], the monitor reading is obtained as: 

R = SNOUE I (F x K2} 

Where, R =monitor response (µCi/cc) 
SNoue =release rate= 1.98E+05 µCi/s [Section 6.1.4, WBNTSR115 Revision 7) 
F = condenser vacuum exhaust flow= 45 cfm [Input 5.18] 
K2 =conversion factor from cfm to cc/s = 472 

R = 1.98E+05 / (45 x 472) 
R = 9.32E+OO µCi/cc / 1. 72E-02 µCi/cc/mR/hr = 5.42E+02 mR/hr (for 1-RE-90-255) 

= 9.32E+OO µCi/cc / 1. 72E-02 µCi/cc/mR/hr = 5.42E+02 mR/hr (for 1-RE-90-256) 

Summary of Results Prior to DCN 61599 lmplementatlon (WBNTSR115 R7and1-RE-90-255 and 
1-RE-90-256 Replacement) 

A summary of the event classification Process Radiation Monitor EAl.s is in Table A1-1. The three liquid 
effluent cases considered are as follows. 

Case 1: Condensate demineralizer in use, activity from Case 1 of WBNTSR 115 R7, Ref. 11.10. 
Case 2: Condensate Demineralizer not in use, Direct SGB release with dilution, activity from Case 3 of WBNTSR115 
R7, Ref. 11.10. 
Case 3: Steam Generator Slowdown only, no treatment or dilution, activity from Table 5 (Column 2) of WBNTSR 115 
R7, Ref. 11.10. 
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Appendix A is applicable only until DCN 61599 is implemented 

The common liquid monitors presented below can see effluents from either Unit 1 or Unit 2. Therefore, the lower of 
the Unit 1 and Unit 2 values for each case is used for the common monitors. The lower of the values for Unit 1 and 
Unit 2 is also used for the Total Site EAL. 

The tables below are from WBNTSR115, Revision 7, with the exception of the 1-RE-90-255 and 1-RE-90-256 monitor 
responses to specific EAL release rates, which are calculated in this Appendix. These tables are only applicable until 
DCN 61599 is implemented. 

Table A1-1a 
Summarv Of Process Radiation Monitor Event Classification EALs - Gas 

Site Area General 

Units NOUE Alert Emeraencv Emeraencv 
Total Site (Gas\ µCi/s 1.98E+05 1.98E+07 2.11E+07 2.11E+08 

Shield Building Exhaust 
µCi/s 1.98E+05 1.98E+07 2.11E+07 2.11E+08 

1,2-RE-90-400 
Auxiliary Building Vent 

4.77E+04 4.77E+06 5.08E+06 OFF SCALE 
O-RE-90-1018 

cpm 

Service Building Vent 
cpm 1.09E+06 OFF SCALE OFFSCALE OFF SCALE 

O-RE-90-1328 

Condenser Vacuum Air Exhaust 
1-RE-90-255 mR/hr 5.42E+02 OFFSCALE OFFSCALE OFFSCALE 
1-RE-90-256 mR/hr 5.42E+02 5.42E+04 5.77E+04 5.77E+05 
2-RE-90-255 mR/hr 7.00E+02 7.00E+03 OFFSCALE OFFSCALE 
2-RE-90-256 mR/hr 7.17E+02 7.17E+03 6.70E+04 6.70E+05 

Main Steamline (SG Discharge) 
1-RE-90-421, 422, 423, 424 mR/h NIA 6.48E+02 6.90E+02 6.90E+03 

2-RE-90-421, 422, 423, 424 NIA 4.39E+02 4.68E+02 4.68E+03 

TableA1-1b 
Summarv Of Process Radiation Monitor Event Classification EALs - Liauid, Case 1 

Site Area General 

Units NOUE Alert Emeraencv Emeraencv 

Total Site (Liauid) µCi/ml 5.68E-03 5.68E-01 NIA NIA 
Waste Disposal System Liquid 
(Radwaste) NIA NIA 
O-RE-90-122 com 1.09E+06 OFF SCALE 
Steam Generator Slowdown 
1-RE-90-120, -121 6.24E+05 OFF SCALE NIA NIA 

2-RE-90-120, -121 
cpm 

5.39E+05 OFFSCALE 
Condensate Demineralizer Regenerant NIA NIA 
O-RE-90-225 com 1.09E+06 OFFSCALE 
Turbine Building Sump 

NIA NIA 
O-RE-90-212 com 1.11E+04 1.11E+06 

This page replaced by Revision 011. 
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TableA1-1c 
Summarv Of Process Radiation Monitor Event Classification EALs • Liouid Case 2 

Site Area General 
Units NOUE Alert Emeroencv Emeroencv 

Total Site lliouidl 11Ci/ml 6.05E-03 6.05E-01 N/A NIA 
Waste Disposal System Liquid (Radwaste) N/A N/A 
O-RE-90-122 com 3.46E+06 OFF SCALE 
Steam Generator Blowdown 
1-RE-90-120, -121 1.96E+06 OFF SCALE N/A N/A 
2-RE-90-120. -121 

cpm 
1.25E+06 OFFSCALE 

Condensate Demineralizer Regenerant NIA N/A 
O-RE-90-225 · com 3.46E+06 OFFSCALE 
Turbine Building Sump N/A NIA 
O-RE-90-212 com 3.35E+04 3.35E+06 

Table A1·1d 
Summarv Of Process Radiation Monitor Event Classification EALs - Liauid Case 3 

Site Area General 
Units NOUE Alert EmAMAncv -

Total Site Cliauid\ µCi/ml 1.16E-04 1.16E-02 NIA NIA 
Waste Disposal System Liquid (Radwaste) N/A NIA 
O-RE-90-122 com 5.80E+04 5.80E+06 
Steam Generator Blowdown 
1-RE-90-120, -121 5.80E+04 5.80E+06 N/A NIA 
2-RE-90-120 -121 

cpm 
2.43E+04 2.43E+06 

Condensate Demlnerallzer Regenerant N/A NIA 
O-RE-90-225 com 5.80E+04 5.80E+06 
Turbine Building Sump N/A NIA 
O-RE-90-212 com 7.44E+04 7.44E+06 

A summary of the event classification ARM EALs is listed in Table A1-2. 

TableA1·2 
Summarv Of Area Radiation Monitor Alert EALs 

Monitor No. Buildino and Location Elevation EAL 
1 2-RE-90-1 Auxiliarv. Scent Fuel Pool Area El. 757.0 2.5E+03 mR/hr 
12-RE-90-2 Auxiliarv. Personnel Air Lock B. 757.0 2.5E+03 mR/hr 
O-RE-90-3 Awaliarv. Waste Par.1t""e Area El. 729.0 2.5E+03 mR/hr 
O-RE-90-4 Auxiliarv. Eaui"""'nt Decon Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-5 Auxiliarv. Soent Fuel Pool Puma Area El. 737.0 2.5E+03 mR/hr 
1 2-RE-90-6 Auxiliarv. Com"""ent Coolina Heat Exchanoer Area El. 737.0 2.5E+03 mR/hr 
1 2-RE-90-7 Auxiliarv. Samale Room El. 713.0 2.5E+03 mR/hr 
1 2-RE-90-8 Auxiliarv. Auxiliarv FeedWater Pumas Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-9 Auxiliarv. Waste Evaoorator Condensate Tank Area El.692.0 2.5E+03 mR/hr 
1 2-RE-90-10 Auxiliarv. eves Board Area El.692.0 2.5E+03 mR/hr 
O-RE-90-11 Auxiliarv. Containment Sorav and RHR Puma Area El. 676.0 2.5E+03 mR/hr 
1 2-RE-90-61 Reactor Reactor Buildlna Lower Comoartment Instrument Room El. 713.0 2.5E+03 mR/hr 
O-RE-90-230 Turbine Condensate Oemineralizer Area El. 685.0 2.5E+03 mR/hr 
O-RE-90-231 Turbine Condensate Demlneralizer Area El. 685.0 2.5E+03 mR/hr 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I· 
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wbgrm19862005_allprint, Rev. 0 



* * * DATE PRINTED: 2006/02/21 

JFD SUMMARY PROGRAM 

VERSION 1.0 (Nov. 1996) - [JFD/SPLJFD] 
VERSION 1.1 (Apr. 1998) - [JFD/SPLJFD] 
VERSION 1. 2 (Apr. 2000) - [SPLJFD only] 
VERSION 1.2 (Jul. 2001) - [JFD/SPLJFD] 
VERSION 1.3 (Aug. 2001) - [JFD/SPLJFD] 
VERSION 1. 4 (Feb. 2002) - [JFD/SPLJFD] 
VERSION 1. 5 (Feb. 2005) - [JFD/SPLJFD] 
SOURCE AND LOAD MODULE NAME = JFD 

Watts Bar Nuclear Plant 
2wbnp 1986 - 2005 Ground Rel 
2wbnp 1986 - 2005 Ground Rel 

OPTION - WILL WRITE WIND ROSE FILE 

OPTION - WILL WRITE RAD HYGIENE FILE 
1986 1 2005365 1 1 0 0 0 1 

2005 365 2005365 
9.72 45.63 9.51 0.00 0.00 0.00 

* * * 

UNIX CONVERSION 
Y2K CONVERSION 
ADD DATA RECOVERABILITY PERCENT 
PRODUCE CONSISTENT OUTPUT FORMAT FOR ALL OUTPUT 
CORRECT CALCULATION ERROR IN COLUMN/ROW TOTALS 
PRINT CONSISTENT TABLE TITLES FOR BROWNS FERRY 
DISABLED PRINT OPTIONS 

Calculation WBNTSR 115 
Attachment 1 

Page2 

TEMPERATURE SENSORS ELEVATIONS(M)= 45.63 AND 9.51, CONVERSION FACTOR TOD C/lOOM= 2.76855 ANO 0.5555556 

TEMPERATURE SENSORS ELEVATIONS(M)= 45.63 AND 9.51, CONVERSION FACTOR TOD C/lOOM= 2.76855 AND 0.5555556 
0 0 0 

Watts Bar Nuclear Plant 

194 1986365 2005365 1 365 1986 365 

194 1987 28 100 

194 1987365 2005365 1 366 1987 365 

194 1988 29 100 

194 1988366 2005365 1 365 1988 366 

194 1989 28 100 

194 1989365 2005365 1 365 1989 365 

194 1990 28 100 

194 1990365 2005365 1 365 1990 365 

194 1991 28 100 

194 1991365 2005365 1 366 1991 365 



Calculation WBNTSR 115 194 1992 29 100 Attachment 1 
194 1992366 2005365 1 365 1992 366 Page 3 

194 1993 28 100 

194 1993365 2005365 1 365 1993 365 

194 1994 28 100 

194 1994365 2005365 1 365 1994 365 

194 1995 28 100 

194 1995365 2005365 1 366 1995 365 

194 1996 29 100 

194 1996366 2005365 1 365 1996 366 

194 1997 28 100 

194 1997365 2005365 1 365 1997 365 

194 1998 28 100 

194 1998365 2005365 1 365 1998 365 

194 1999 28 100 

194 1999365 2005365 1 366 1999 365 

194 2000 29 100 

194 2000366 2005365 1 365 2000 366 

194 2001 28 100 

194 2001365 2005365 1 365 2001 365 

194 2002 28 100 

194 2002365 2005365 1 365 2002 365 

194 2003 28 100 

194 2003365 2005365 1 366 2003 365 

194 2004 29 100 

194 2004366 2005365 1 365 2004 366 



194 2005 28 100 

195 2005365 2005365 365 365 0 2005 365 

14880 13560 14880 14400 14880. 14400 14880 14880 14400 14880 14400 14880 0 
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JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS A (DELTA T<=-1. 9 C/100 M) . 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND WIND SPEED (MPH) 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 

N 0.000 0.001 0. 011 
NNE 0.000 0.001 0.021 
NE 0.000 0.000 0.034 
ENE 0.000 0.000 0.039 
E 0.000 0.000 0.037 
ESE 0.000 0.000 0.017 
SE 0.000 0.001 0.026 
SSE 0.000 0.000 0.049 
s 0.000 0.002 0.070 
SSW 0.000 0.000 0.063 
SW 0.000 0.000 0.029 
WSW 0.000 0.000 0.007 
w 0.000 0.000 0.006 
WNW 0.000 0.000 0.004 
NW 0.000 0.000 0.004 
NNW 0.000 0.000 0.009 

SUBTOTAL 0.001 0.005 0.426 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS A 

0.052 0.079 0.095 
0.084 0.124 0.181 
0.100 0.080 0.094 
0.076 0.045 0.017 
0.040 0.010 0.004 
0.023 0.002 0.001 
0.027 0.005 0.004 
0.063 0.015 0. 011 
0.180 0.142 0.121 
0.371 0.594 0.700 
0.146 0.148 0.065 
0.020 0.018 0.040 
0.007 0.029 0.059 
0.010 0. 011 0.064 
0.007 0.019 0.052 
0.021 0.038 0.081 

1.226 1.359 1. 589 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS A 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.005 
0.007 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.020 
0.049 
0.002 
0.006 
0.007 
0.005 
0.005 
0.012 

0.119 

170639 
8030 
7945 

168144 
1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 

Calculation WBNTSR115 
Attachment 1 

Page 5 

>=24.5 TOTAL 

---
0.000 0.244 
0.000 0.418 
0.000 0.308 
0.000 0.175 
0.000 0.092 
0.000 0.042 
0.000 0.064 
0.000 0.140 
0.000 0.535 
0.000 1.778 
0.000 0.390 
0.000 0.091 
0.000 0.108 
0.000 0.093 
0.000 0.087 
0.000 0.161 

0.000 4. 725 

MEAN WIND SPEED= 6.72 
DATE PRINTED: 2006/02/21 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS B (-1.9< DELTA T<=-1,7 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND WIND SPEED (MPH) 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18,4 18.5-24.4 

N 0.000 0.000 0.027 
NNE 0.000 0.001 0.039 
NE 0.000 0.000 0.081 
ENE 0.000 0.001 0.058 
E 0.000 0.001 0.046 
ESE 0.000 0.002 0.026 
SE o.ooo 0.000 0.039 
SSE 0.000 0.000 0.057 
s 0.000 0.001 0.077 
SSW 0.000 0.001 0.082 
SW 0.000 0.000 0.036 
WSW 0.000 0.000 0.007 
w 0.000 0.000 0.006 
WNW 0.000 0.001 0.005 
NW 0.000 0.000 0.007 
NNW 0.000 0.000 0, Oll 

SUBTOTAL 0.000 0.007 0.606 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS B 

0.092 0.084 0.109 
0.155 0.147 0.212 
0.147 0.090 0.077 
0.096 0.043 0.010 
0.052 0.004 0.002 
0.022 0.000 0.000 
0.032 0.005 0.002 
0.035 0.008 0.004 
0.148 0.075 0.039 
0.322 0.266 0.199 
0.169 0.054 0.014 
0.037 0.015 0.021 
0 .Oll 0.025 0.040 
0.014 0.031 0.079 
0.015 0.033 0. 071 
0.034 0.040 0.079 

1. 383 0.923 0.958 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS B 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.005 
0.009 
0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.014 
0.020 
0.001 
0.001 
0.009 
0.007 
0.008 
0.008 

0.083 

170639 
6722 
6659 

168144 
0 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 

Calculation WBNTSR 115 
Attachment 1 

Page 6 

>=24.5 TOTAL 
---
0.000 0.318 
0.000 0.563 
0.000 0.396 
0.000 0.208 
0.000 0.106 
0.000 0.051 
0.000 0.078 
0.000 0.104 
0.000 0.354 
0.000 0.890 
0.000 0.275 
0.000 0.081 
0.000 0.091 
0.000 0.137 
0.000 0.135 
0.000 0.173 

0.000 3.960 

MEAN WIND SPEED= 5.98 
DATE. PRINTED: 2006/02/21 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS C (-1.7< DELTA T<=-1.5 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND WIND SPEED(MPH) 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 

N 0.000 0.001 0.060 0.141 0.125 0.151 
NNE 0.000 0.001 0 .111 0.224 0.209 0.260 
NE 0.000 0.003 0.139 0.221 0.117 0.070 
ENE 0.000 0.001 0.113 0.127 0.030 0.005 
E 0.000 0.005 0.080 0.049 0.005 0.002 
ESE 0.000 0.003 0.054 0.028 0.002 0.001 
SE 0.000 0.002 0.071 0.033 0.002 0.001 
SSE 0.000 0.002 0.080 0.064 0.009 0.004 s 0.000 0.001 0.128 0.230 0.085 0.048 
SSW 0.000 0.001 0.152 0.423 0.256 0 .177 
SW 0.000 0.001 0.080 0.225 0.070 0 .011 
WSW 0.000 0.001 0.023 0.049 0.026 0.015 
w 0.000 0.001 0.016 0.027 0.039 0.042 
WNW 0.000 0.000 0. 013 0.030 0.049 0 .111 
NW 0.000 0.000 0.020 0.036 0.043 0.096 
NNW 0.000 0.000 0.032 0.059 0.064 0.098 

SUBTOTAL 0.000 0.023 1.171 1. 968 1.130 1. 093 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS C 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS C 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TO.!I'AL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.007 
0.013 
0.001 
0.001 
0.000 
0.000 
0.000 
0.002 
0.008 
0.019 
0.001 
0.001 
0.004 
0.010 
0.011 
0.011 

0.089 

170639 
9309 
9207 

168144 
0 

0 .000. 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 

Calculation WBNTSR115 
Attachment 1 

Page? 

>=24.5 TOTAL 

0.000 0.485 
0.000 0.817 
0.000 0.552 
0.000 0.277 
0.000 0.140 
0.000 0.088 
0.000 0.109 
0.000 0.161 
0.000 0.503 
0.000 1.028 
0.000 0.387 
0.000 0 .117 
0.000 0.130 
0.000 0.214 
0.000 0.206 
0.000 0.264 

0.000 5.476 

DATE PRINTED: 2006/02/21 
MEAN WIND SPEED = 5.57 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS D (-1.5< DELTA T<=-0.5 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND SPEED(MPH) . WIND 
DIRECTION CALM 0.6-1.4 1. 5-3. 4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
s 
SSW 
SW 
WSW 
w 
WNW 
NW 
NNW 

SUBTOTAL 

0.006 
0.006 
0.007 
0.008 
0.005 
0.003 
0.004 
0.006 
0 .011 
0.015 
0.010 
0.006 
0.005 
0.004 
0.004 
0.004 

0.104 

0.050 
0.052 
0.064 
0.095 
0.126 
0.081 
0.090 
0 .133 
0.174 
0.145 
0.167 
0.109 
0.121 
0.095 
0. 071 
0.042 

1. 615 

0.656 
0.697 
0.796 
0.840 
0.478 
0.275 
0.369 
0.566 
l.104 
1.610 
1. 060 
0.558 
0.406 
0.353 
0.353 
0.445 

10.566 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS D 

0.996 
1.241 
1. 060 
0.479 
0 .137 
0.057 
0.076 
0.160 
0.699 
1.796 
0.790 
0.289 
0.293 
0.394 
0.403 
0.566 

9.436 

1.063 
1.206 
0.477 
0 .115 
0.022 
0.006 
0.022 
0.035 
0.296 
0.927 
0.202 
0.123 
0.258 
0.491 
0.532 
0.631 

6.405 

1.203 
1.182 
0.203 
0.038 
0.005 
0.004 
0. 014 
0.034 
0.251 
0.815 
0.097 
0.088 
0.256 
0.520 
0.608 
0.795 

6.113 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS D 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.034 
0.072 
0.005 
0.002 
0.000 
o.ooo 
0.001 
0.014 
0.076 
0.076 
0.004 
0.004 
0.008 
0.021 
0.046 
0.034 

0.395 

170639 
58946 
58253 

168144 
175 

0.000 
0.002 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.004 
0.002 
0.000 
0.000 
0.000 
0.000 
0.001 
o.ooo 
0.010 

Calculation WBNTSR 115 
Attachment 1 

Pages 

>=24.5 TOTAL 

0.000 4. 007 
0.000 4.458 
0.000 2.612 
0.000 1. 577 
0.000 0.774 
0.000 0.426 
0.000 0.575 
0.000 0.949 
0.000 2.615 
0.000 5.386 
0.000 2.329 
0.000 1.177 
0.000 1. 347 
0.000 1. 879 
0.000 2. 017 
0.000 2.517 

0.000 34.645 

MEAN WIND SPEED= 4.96 
DATE PRINTED: 2006/02/21 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS E (-0.5< DELTA T<= 1.5 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND SPEED(MPH) WIND 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
s 
SSW 
SW 
WSW 
w 
WNW 
NW 
NNW 

SUBTOTAL 

0.032 
0 .029 
0.039 
0.053 
0.029 
0.014 
0.018 
0.032 
0.077 
0.123 
0.101 
0 .072 
0.064 
0.059 
0.048 
0.036 

0.827 

0.156 
0.142 
0.169 
0.240 
0.277 
0.167 
0.203 
0.324 
0.519 
0.604 
0.731 
0.736 
0.698 
0.645 
0.461 
0.255 

6.326 

0.484 
0.431 
0.606 
0. 813 
0.310 
0.118 
0.149 
0.321 
1.012 
1.864 
1. 291 
0. 711 
0.591 
0.537 
0.507 
0.457 

10.201 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS E 

0.623 
0.322 
0.366 
0.196 
0.040 
0.024 
0.048 
0.083 
0.415 
1.178 
0.307 
0.147 
0.194 
0.263 
0.279 
0.375 

4.862 

0.300 
0 .171 
0.068 
0.015 
0 .011 
0.006 
0.025 
0.051 
0.197 
0.645 
0.121 
0.087 
0.083 
0.099 
0.108 
0.247 

2.234 

0.062 
0.047 
0.012 
0.004 
0.003 
0.004 
0.017 
0.039 
0 .193 
0.516 
0.062 
0.037 
0.034 
0.037 
0.047 
0.092 

1. 206 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS E 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.002 
0.003 
0.003 
0.001 
0.000 
0.001 
0.002 
0.007 
0.041 
0.051 
0.002 
0.001 
0.000 
0.001 
0.002 
0.005 

0.121 

170639 
44130 
43343 

168144 
1390 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 

0.002 

Calculation WBNTSR 115 
Attachment 1 

Page9 

>=24.5 TOTAL 

---
0.000 1. 659 
0.000 1.144 
0.000 1.264 
0.000 1. 321 
0.000 0.671 
0.000 0.333 
0.000 0.462 
0.000 0.856 
0.000 2.454 
0.000 4.981 
0.000 2. 616 
0.000 1.792 
0.000 1.664 
0.000 1. 642 
0.000 1. 453 
0.000 1. 465 

0.000 25.777 

MEAN WIND SPEED= 3.03 
DATE PRINTED: 2006/02/21 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

STABILITY CLASS F ( 1.5< DELTA T<- 4.0 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND WIND SPEED (MPH) 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 

N 0.046 0. 268 0.181 
NNE 0.038 0.199 0 .172 
NE 0.050 0.218 0.266 
ENE 0.064 0.275 0.348 
E 0.033 0 .197 0.123 
ESE 0.015 0.121 0. 027 
SE 0.016 0 .119 0.036 
SSE 0.025 0.177 0.066 
s 0.056 0. 313 0.236 
SSW 0.103 0.459 0.547 
SW 0.136 0.698 0.627 
WSW 0.167 0.994 0.639 
w 0.183 1. 268 0.522 
WNW 0.177 1. 279 0.447 
NW 0.171 1.198 0. 472 
NNW 0.080 0.525 0.254 

SUBTOTAL 1.360 8.307 4.963 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS F 

0.018 0.001 0.001 
0.016 0.002 0.001 
0.029 0.002 0.000 
0.032 0.002 0:001 
0.005 0.001 0.000 
0.000 0.000 0.000 
0.004 0.001 0.001 
0.010 0.001 0.002 
0.032 0.004 0.002 
0.156 0.020 0.004 
0.040 0.006 0.001 
0.023 0.002 0.001 
0.021 0.003 0.001 
0.029 0.001 0.001 
0.034 0.002 0.001 
0.036 0.002 0.001 

0.486 0.049 0.016 

TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS F 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.001 

170639 
26048 
25526 

168144 
2286 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

Calculation WBNTSR 115 
Attachment 1 

Page 10 

>=24. 5 TOTAL 

---
0.000 0.515 
0.000 0.429 
0.000 0.565 
0.000 0. 721 
0.000 0.358 
0.000 0.163 
0.000 0.176 
0.000 0.282 
0.000 0.643 
0.000 1.290 
0.000 1. 507 
0.000 1.827 
0.000 1. 999 
0.000 1.933 
0.000 1.878 
0.000 0.897 

0.000 15.181 

DATE PRINTED: 2006/02/21 
MEAN WIND SPEED= 1.42 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED BY WIND DIRECTION FOR 

Calculation WBNTSR 115 
Attachment 1 

Page 11 
STABILITY CLASS G (DELTA T > 4.0 C/100 M) 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND WIND SPEED(MPH) 
DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 

N 0.035 0.221 0.066 0.001 0.000 0.000 
NNE 0.034 0.199 0.077 0.001 0.000 0.000 
NE 0.048 {). 271 0.123 0.002 0.000 0.000 
ENE 0.059 0.300 0.188 0.004 0.001 0.000 
E 0.032 0.202 0.058 0.002 0.000 0.000 
ESE 0.016 0.116 0.018 0.000 0.000 0.000 
SE 0.021 0.145 0.023 0.000 0.000 0.000 
SSE 0.025 0.173 0.032 0.001 0.000 0.000 s 0.036 0.246 0.051 0.002 0.000 0.000 

·SSW 0.060 0.367 0.123 0.005 0.001 0.000 
. SW 0.096 0.569 0.222 0.002 0.000 0.000 

WSW 0.162 0. 916 0.410 0.007 0.000 0.000 
w 0.169 1. 036 0.351 0.002 0.000 0.000 
WNW 0.130 0.825 0.240 0.004 0.000 0.000 
NW 0.127 0.751 0.292 0.002 0.000 0.000 
NNW 0.058 0.356 0.120 0.002 0.000 0.000 

SUBTOTAL 1.109 6.695 2.394 0.037 0.001 0.000 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 
TOTAL HOURS OF STABILITY CLASS G 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY CLASS G 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS 
TOTAL HOURS CALM 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECT!ON MEASURED AT 9.72 METER LEVEL 

MEAN WIND SPEED= 1.14 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 

12.5-18.4 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
o.ooo 
0.000 
0.000 
0.000 

0.000 

170639 
17454 
17211 

168144 
1864 

18.5-24.4 >=24.5 TOTAL 

---
0.000 0.000 0.323 
0.000 0.000 0.310 
0.000 0.000 0.444 
0.000 0.000 0.551 
0.000 0.000 0.294 
0.000 0.000 0.151 
0.000 0.000 0.189 
0.000 0.000 0.231 
0.000 0.000 0.335 
0.000 0.000 0.556 
0.000 0.000 0.889 
0.000 0.000 1. 495 
0.000 0.000 1. 559 
0.000 0.000 1.200 
0.000 0.000 1.173 
0.000 0.000 0.536 

0.000 0.000 10.236 

DATE PRINTED: 2006/02/21 



WIND 

JOINT PERCENTAGE FREQUENCIES OF WIND SPEED 

BY WIND DIRECTION DISREGARDING STABILITY CLASS 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND SPEED (MPH) 

Calculation WBNTSR 115 
Attachment 1 

Page 12 

DIRECTION CALM 0.6-1.4 1.5-3.4 3.5-5.4 5.5-7.4 7.5-12.4 12.5-18.4 18.5-24.4 >=24.5 TOTAL 

N 0.138 0.695 1. 491 
NNE 0.136 0.594 1.551 
NE 0.176 0. 722 2.050 
ENE 0.209 0.904 2.401 
E 0.123 0.806 1.138 
ESE 0.065 0.486 0.543 
SE 0.081 0.561 0.716 
SSE 0.125 0.807 1.172 
s 0.249 1.251 2.673 
SSW 0.381 1.571 4.441 
SW 0.348 2.157 3.339 
WSW 0.323 2.746 2.356 
w 0.317 3.111 1. 888 
WNW 0.281 2.837 1.600 
NW 0.260 2.467 1. 644 
NNW 0.158 1.174 1. 327 

SUBTOTAL 3.371 22.888 30.329 

TOTAL HOURS OF VALID WIND OBSERVATIONS 
TOTAL HOURS OF OBSERVATIONS 
RECOVERABILITY PERCENTAGE 
TOTAL HOURS CALM 

1.921 
2.043 
1.933 
1. 016 
0.324 
0.155 
0.217 
0.413 
1. 714 
4. 268 
1.701 
0.574 
0.558 
0.748 
0.777 
1.100 

19.461 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

MEAN WIND SPEED= 3.70 

1.654 
1.856 

I 

0.841 
0.251 
0.052 
0.016 
0.060 
0.118 
0.798 
2.707 
0.602 
0.269 
0.436 
0.686 
0.742 
1. 021 

12.109 

NOTE: TOTALS AND SUBTOTALS ARE OBTAINED FROM UNROUNDED NUMBERS 

1. 621 0.061 0.000 0.000 7.581 
1. 891 0.107 0.002 0.000 8.180 
0.459 0.009 0.000 0.000 6.190 
0.076 0.004 0.000 0.000 4.860 
0.017 0.000 0.000 0.000 2.460 
0.009 0.001 0.000 0.000 1.275 
0.039 0.003 0.001 0.000 1. 678 
0.092 0.023 0.000 0.000 2.751 
0.655 0.157 0.007 0.000 7.503 
2.409 0.215 0.003 0.000 15.994 
0.250 0.008 0.000 0.000 8.405 
0.203 0.012 0.000 0.000 6.483 
0.433 0.028 0.000 0.000 6.769 
0.818 0.046 0.000 0.000 7. 017 
0.883 0.077 0.002 0.000 6.852 
1.150 0.073 0.000 0.000 6.002 

11. 003 0.824 0.015 0.000 100.000 

170328 
175320 

97.2 
5741 

DATE PRINTED: 2006/02/21 



JOINT PERCENTAGE FREQUENCIES OF WIND SPEED 

Watts Bar Nuclear Plant 

JAN 1, 1986 - DEC 31, 2005 

WIND SPEED STABILITY CLASS 

(MPH) A B c D 

CALM 0.001 0.000 0.000 0.104 

0.6- 1. 4 0.005 0.007 0.023 1. 615 

1. 5- 3.4 0.426 0.606 1.171 10.566 

3.5- 5.4 1.226 1.383 1.968 9.436 

5.5- 7.4 1. 359 0.923 1.130 6.405 

7.5-12.4 1. 589 0.958 1.093 6 .113 

12.5-18.4 0 .119 0.083 0.089 0.395 

18.5-24.4 0.001 0.001 0.001 0.010 

>=24.5 0.000 0.000 0.000 0.000 

TOTAL 4. 725 3.960 5.476 34.645 

TOTAL HOURS OF VALID STABILITY OBSERVATIONS 170639 
TOTAL HOURS OF VALID WIND DIRECTION-WIND SPEED-STABILITY OBSERVATIONS168144 
TOTAL HOURS OF OBSERVATIONS 175320 
JOINT RECOVERABILITY PERCENTAGE 95.9 

METEOROLOGICAL FACILITY: Watts Bar Nuclear Plant 
STABILITY BASED ON DELTA-T BETWEEN 9.51 AND 45.63 METERS 
WIND SPEED AND DIRECTION MEASURED AT 9.72 METER LEVEL 

Calculation WBNTSR 115 
Attachment 1 

BY STABILITY CLASS Page 13 

E F G 

0.827 1. 360 1.109 

6.326 8.307 6.695 

10.201 4.963 2.394 

4.862 0.486 0.037 

2.234 0.049 0.001 

1.206 0.016 0.000 

0.121 0.001 0.000 

0.002 0.000 0.000 

0.000 0.000 0.000 

25.777 15.181 10.236 

DATE PRINTED: 2006/02/21 
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CALCULATION WBNTSR115, REV. 0 

ATTACHMENT 2 

WBN_gelc(1986-2005)_all, Rev. 0 



***** ***** * ***** 
* * * 

* * ***** * 
* ** * * 

* * 
* 
* * 

***** ***** ***** ***** 

Version 4.0 

WATTS BAR NUCLEAR PLANT 

WBN All 1986-2005 - X/Q 

1986-2005 

Calculation WBNTSR115 
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DEFINE NEW RELEASE POINT 

SPECIFY NEW SOURCE TERM 

SPECIFY NEW MET DATA 

CALCULATE POINT DOSES 

TVA GASEOUS EFFLUENT LICENSING CODE 
WBN All 1986-2005 - X/Q, 

Total Body/Thyroid 

CALCULATE POPULATION DOSES 

DOSES ARE CALCULATED FOR THYROID AND TOTAL BODY 

BUILDING AREA (M**2) 1630 

Total Site Releases Using Met Data File: wbgrml9862005.dat 

NUCLIDE RELEASE RATE (CURIES/YEAR) 
1 KR-85 l.OOOE+OO 

TOTAL RELEASE ***** l.OOOe+OO 

Calculation WBNTSR 115 
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03-02-2006 
,1986-2005 
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"wbnp 1986 - 2005 Ground Rel" 
03-02-2006 

STABILITY CLASS A 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1. 99 2.88 4.45 6.91 9.59 10.95 TOTALS 

N 0.000 0.001 0. 011 0.052 0. 079 0.095 0.005 0.000 0.000 0.243 
NNE 0.000 0.001 0.021 0.084 0.124 0.181 0.007 0.000 0.000 0.418 
NE 0.000 0.000 0.034 0.100 0.080 0.094 0.000 0.000 0.000 0.308 
ENE 0.000 0.000 0.039 0.076 0.045 0.017 0.000 0.000 0.000 0.177 
E 0.000 0.000 0.037 0.040 0.010 0.004 0.000 0.000 0.000 0.091 
ESE 0.000 0.000 0.017 0.023 0.002 0.001 0.000 0.000 0.000 0.043 
SE 0.000 0.001 0.026 0.027 0.005 0.004 0.000 0.000 0.000 0.063 
SSE 0.000 0.000 0.049 0.063 0.015 0.011 0.001 0.000 0.000 0.139 s 0.000 0.002 0.070 0.180 0.142 0.121 0.020 0.001 0.000 0.536 
SSW 0.000 0.000 0. 063 0.371 0.594 0.700 0.049 0.001 0.000 1. 778 
SW o.ooo 0.000 0.029 0.146 0.148 0.065 0.002 0.000 0.000 0.390 
WSW 0.000 0.000 0.007 0.020 0.018 0.040 0.006 0.000 0.000 0.091 
w 0.000 0.000 0.006 0.007 0.029 0.059 0.007 0.000 0.000 0.108 
WNW 0.000 0.000 0.004 0.010 0. 011 0.064 0.005 0.000 0.000 0.094 
NW 0.000 0.000 0.004 0.007 0.019 0.052 0.005 0.000 0.000 0.087 
NNW 0.000 0.000 0.009 0.021 0.038 0.081 0.012 0.000 0.000 0.161 
TOTALS 0.000 0.005 0.426 1.227 1.359 1.589 0 .119 0.002 0.000 4. 727 

STABILITY CLASS B 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0 .13 0.45 1.10 1. 99 2.88 4.45 6.91 9.59 10.95 TOTALS 

N 0.000 0.000 0.027 0.092 0.084 0.109 0.005 0.000 0.000 0.317 
NNE 0.000 0.001 0.039 0.155 0.147 0.212 0.009 0.000 0.000 0.563 
NE 0.000 0.000 0.081 0.147 0.090 0.077 0.001 0.000 0.000 0.396 
ENE o.ooo 0.001 0.058 0.096 0.043 0.010 0.000 0.000 0.000 0.208 
E 0.000 0.001 0.046 0.052 0.004 0.002 0.000 0.000 0.000 0.105 
ESE 0.000 0.002 0.026 0.022 0.000 0.000 0.000 0.000 0.000 0.050 
SE 0.000 0.000 0.039 0.032 0.005 0.002 0.001 0.000 0.000 0.079 
SSE 0.000 0.000 0.057 0.035 0.008 0.004 0.000 0.000 0.000 0.104 s 0.000 0.001 0.077 0.148 0.075 0.039 0.014 0.001 0.000 0.355 
SSW 0.000 0.001 0.082 0.322 0.266 0.199 0.020 0.000 0.000 0.890 
SW 0.000 0.000 0.036 0.169 0.054 0.014 0.001 0.000 0.000 0.274 
WSW 0. 000 0.000 0.007 0.037 0.015 0.021 0.001 0.000 0.000 0.081 
w 0.000 0.000 0.006 0. 011 0.025 0.040 0.009 0.000 0.000 0.091 
WNW 0.000 0.001 0.005 0.014 0.031 0.079 0.007 0.000 0.000 0.137 
NW 0.000 0.000 0.007 0.015 0.033 0.071 0.008 0.000 0.000 0.134 
NNW 0.000 0.000 0.011 0.034 0.040 0.079 0.008 0.000 0.000 0.172 
TOTALS 0.000 0.008 0.604 1.381 0.920 0.958 0.084 0.001 0.000 3.956 
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03-02-2006 

STABILITY CLASS C 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1. 99 2.88 4.45 6.91 9.59 10.95 TOTALS 

N 0.000 0.001 0.060 0.141 0.125 0.151 0.007 0.000 0.000 0.485 
NNE 0.000 0.001 0.111 0.224 0.209 0.260 0.013 0.000 0.000 0.818 
NE 0.000 0.003 0.139 0.221 0.117 0.070 0.001 0.000 0.000 0.551 
ENE 0.000 0.001 0 .113 0.127 0.030 0.005 0.001 0.000 0.000 0.277 
E 0.000 0.005 0.080 0.049 0.005 0.002 0.000 0.000 0.000 0.141 
ESE 0.000 0.003 0.054 0.028 0.002 0.001 0.000 0.000 0.000 0.088 
SE 0.000 0.002 0.071 0.033 0.002 0.001 0.000 0.000 0.000 0.109 
SSE 0.000 0.002 0.080 0.064 0.009 0.004 0.002 0.000 0.000 0.161 s 0.000 0.001 0.128 0.230 0.085 0.048 0.008 0.001 0.000 0.501 
SSW 0.000 0.001 0.152 0.423 0.256 0.177 0.019 0.000 0.000 1.028 
SW 0.000 0.001 0.080 0.225 0.070 0.011 0.001 0.000 0.000 0.388 
WSW o.ooo 0.001 0.023 0.049 0.026 0.015 0.001 0.000 0.000 0.115 w o.ooo 0.001 0.016 0.027 0.039 0.042 0.004 0.000 0.000 0.129 
WNW 0.000 0.000 0.013 0.030 0.049 0.111 0.010 0.000 0.000 0.213 
NW 0.000 0.000 0.020 0.036 0.043 0.096 0.011 0.000 0.000 0.206 
NNW 0.000 0.000 0.032 0.059 0.064 0.098 0.011 0.000 0.000 0.264 
TOTALS 0.000 0.023 1.172 1.966 1.131 1.092 0.089 0.001 0.000 5.474 

STABILITY CLASS D 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 o. 45 1.10 1. 99 2.88 4.45 6.91 9.59 10.95 TOTALS 

N 0.006 0.050 0.656 0.996 1.063 1.203 0.034 0.000 0.000 4.008 
NNE 0.006 0.052 0.697 1.241 1.206 1.182 0. 072 0.002 0.000 4.458 
NE 0.007 0.064 0.796 1.060 0.477 0.203 0.005 0.000 0.000 2.612 
ENE 0.008 0.095 0.840 0.479 0 .115 0.038 0.002 0.000 0.000 1. 577 
E 0.005 0.126 0.478 0.137 0.022 0.005 0.000 0.000 0.000 0.773 
ESE 0.003 0.081 0.275 0.057 0.006 0.004 0.000 0.000 0.000 0.426 
SE 0.004 0.090 0.369 0.076 0.022 0.014 0.001 0.001 0.000 0.577 
SSE 0.006 0.133 0.566 0.160 0.035 0.034 0.014 0.000 0.000 0.948 s 0.011 0.174 1.104 0.699 0.296 0.251 0.076 0.004 0.000 2.615 
SSW 0.015 0.145 1.610 1. 796 0.927 0.815 0.076 0.002 0.000 5.386 
SW 0.010 0.167 1.060 o. 790 0.202 0.097 0.004 0.000 0.000 2.330 
WSW 0.006 0.109 0.558 0.289 0.123 0.088 0.004 0.000 0.000 1.177 w 0.005 0.121 0.406 0.293 0.258 0.256 0.008 0.000 0.000 1.347 
WNW 0.004 0.095 0.353 0.394 0. 491 0.520 0.021 0.000 0.000 1.878 
NW 0.004 0.071 0.353 0.403 0.532 0.608 0.046 0.001 0.000 2.018 
NNW 0.004 0.042 0.445 0.566 0.631 0.795 0.034 0.000 0.000 2.517 
TOTALS 0.104 1. 615 10.566 9.436 6.406 6.113 0.397 0.010 0.000 34.646 
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"wbnp 1986 - 2005 Ground Rel" 
03-02-2006 

STABILITY CLASS E 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1. 99 2.88 4.45 6.91 9.59 10.95 TOTALS 

N 0.032 0.156 0.484 0.623 0.300 0.062 0.002 0.000 0.000 1.659 
NNE 0.029 0.142 0.431 0.322 0.171 0.047 0.003 0.000 0.000 1.145 
NE 0.039 0.169 0.606 0.366 0.068 0.012 0.003 0.000 0.000 1.263 
ENE 0.053 0. 240 0.813 0.196 0.015 0.004 0.001 0.000 0.000 1.322 
E 0.029 0.277 0.310 0.040 0.0ll 0.003 0.000 0.000 0.000 0.670 
ESE 0.014 0 .167 O.l18 0.024 0.006 0.004 0.001 0.000 0.000 0.334 
SE 0.018 0.203 0.149 0.048 0.025 0.017 0.002 0.000 0.000 0.462 
SSE 0.032 0.324 0.321 0.083 0.051 0.039 0.007 0.000 0.000 0.857 s 0.077 0.519 1.012 0.415 0.197 0.193 0.041 0.001 0.000 2.455 
SSW 0.123 0.604 1.864 1.178 0.645 0.516 0.051 0.000 0.000 4.981 
SW 0.101 0.731 1.291 0.307 0.121 0.062 0.002 0.000 0.000 2.615 
WSW 0.072 0.736 0. 711 0.147 0.087 0.037 0.001 0.000 0.000 1.791 
w 0.064 0.698 0.591 0.194 0.083 0.034 0.000 0.000 0.000 1. 664 
WNW 0.059 0.645 0.537 0.263 0.099 0.037 0.001 0.000 0.000 1.641 
NW 0.048 0. 461 0.507 0.279 0.108 0.047 0.002 0.001 0.000 1.453 
NNW 0.036 0.255 0.457 0.375 0.247 0.092 0.005 0.000 0.000 1. 467 
TOTALS 0.826 6.327 10.202 4.860 2.234 1.206 0.122 0.002 0.000 25.778 

STABILITY CLASS F 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1. 99 2.88 4. 45 6.91 9.59 10.95 TOTALS 

N 0.046 0.268 0.181 0.018 0.001 0.001 0.000 0.000 0.000 0.515 
NNE 0.038 0.199 0 .172 0.016 0.002 0.001 0.000 0.000 0.000 0.428 
NE 0.050 0.218 0.266 0.029 0.002 0.000 0.000 0.000 0.000 0.565 
ENE 0.064 0.275 0.348 0.032 0.002 0.001 0.000 0.000 0.000 o. 722 
E 0.033 0 .197 0.123 0.005 0.001 0.000 0.000 0.000 0.000 0.359 
ESE 0.015 0.121 0.027 0.000 0.000 0.000 0.000 0.000 0.000 0 .163 
SE 0.016 O.l19 0.036 0.004 0.001 0.001 0.000 0.000 0.000 0.177 
SSE 0.025 0.177 0.066 0.010 0.001 0.002 0.001 0.000 0.000 0.282 s 0.056 0.313 0.236 0.032 0.004 0.002 0.000 0.000 0.000 0.643 
SSW 0.103 0.459 0.547 0.156 0.020 0.004 0.000 0.000 0.000 1. 289 
SW 0.136 0. 698 0.627 0.040 0.006 0.001 0.000 0.000 0.000 1.508 
WSW 0.167 0.994 0.639 0.023 0.002 0.001 0.000 0.000 0.000 1.826 w 0.183 1.268 0.522 0.021 0.003 0.001 0.000 0.000 0.000 1. 998 
WNW 0.177 1.279 0.447 0.029 0.001 0.001 0.000 0.000 0.000 1.934 
NW 0.171 1.198 0.472 0.034 0.002 0.001 0.000 0.000 0.000 1.878 
NNW 0.080 0.525 0.254 0.036 0.002 0.001 0.000 0.000 0.000 0.898 
TOTALS 1.360 8.308 4.963 0.485 0.050 0.018 0.001 0.000 0.000 15.185 
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"wbnp 1986 - 2005 Ground Rel" 
03-02-2006 

STABILITY CLASS G 

WIND SPEEDS IN METERS PER SECOND FROM THE SECTORS 
SECTOR 0.13 0.45 1.10 1. 99 2.88 4. 45 6.91 9.59 10.95 TOTALS 

N 0.035 0.221 0.066 0.001 0.000 0.000 0.000 0.000 0.000 0.323 
NNE 0.034 0.199 0.077 0.001 0.000 0.000 0.000 0.000 0.000 0.311 
NE 0.048 0.271 0.123 0.002 0.000 0.000 0.000 0.000 0.000 0.444 
ENE 0.059 0.300 0.188 0.004 0.001 0.000 0.000 0.000 0.000 0.552 
E 0.032 0.202 0.058 0.002 0.000 0.000 0.000 0.000 0.000 0 .294 
ESE 0.016 0.116 0.018 0.000 0.000 0.000 0.000 0.000 0.000 0.150 
SE 0.021 0.145 0.023 0.000 0.000 0.000 0.000 0.000 0.000 0.189 
SSE 0.025 0.173 0.032 0.001 0.000 0.000 0.000 0.000 0.000 0.231 s 0.036 0.246 0.051 0.002 0.000 0.000 0.000 0.000 0.000 0.335 
SSW 0.060 0.367 0.123 0.005 0.001 0.000 0.000 0.000 0.000 0.556 
SW 0.096 0.569 0.222 0.002 0.000 0.000 0.000 0.000 0.000 0.889 
WSW 0.162 0.916 0.410 0.007 0.000 0.000 0.000 0.000 0.000 1. 495 
w 0.169 1.036 0.351 0.002 0.000 0.000 0.000 0.000 0.000 1.558 
WNW 0.130 0.825 0.240 0.004 0.000 0.000 0.000 0.000 0.000 1.199 
NW 0.127 0.751 0.292 0.002 0.000 0.000 0.000 0.000 0.000 1.172 
NNW 0.058 0.356 0.120 0.002 0.000 0.000 0.000 0.000 0.000 0.536 
TOTALS 1.108 6.693 2.394 0.037 0.002 0.000 0.000 0.000 0.000 10.234 
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WBN All 1986-2005 - X/Q, , 1986-2005 
03-02-2006 

Total Body/Thyroid 
Total Site Releases Using Met Data File: wbgrml9862005.dat 

DIST ELEV CHI/Q D/Q VALLEY CFF GFF 
POINT SECTOR (M) (M) (S/M**3) (1/M**2) FLOW 

1 Unrestr Area Bound N 1550 0 5 .12e-06 8.13e-09 1. 70 1.00 1.00 
2 Unrestr Area Bound NNE 1980 0 6.35e-06 1.23e-08 1.80 1.00 1.00 
3 Unrestr Area Bound NE 1580 0 1. 05e-05 l.lOe-08 2.10 1.00 1.00 
4 Unrestr Area Bound ENE 1370 0 1. 23e-05 8.77e-09 1. 70 1.00 1.00 
5 Unrestr Area Bound E 1280 0 1.37e-05 9.66e-09 1. 60 1.00 1.00 
6' >lUnres;fr Area Bound ESE 1250 0 1.43e~05 ,1.16e~°'0~ LSO,, 0;:1.oP:;~:oo 
7 Unrestr Area Bound SE 1250 0 1.11e-05 9.49e-09 1.50 1.00 1.00 
8 Unrestr Area Bound SSE 1250 0 6.04e-06 8.21e-09 1.50 1.00 1.00 
9 Unrestr Area Bound s 1340 0 5.33e-06 1.17e-08 1. 90 1.00 1.00 
10 Unrestr Area Bound SSW 1550 0 4.14e-06 1. 05e-08 2.00 1.00 1.00 
11 Unrestr Area Bound SW 1670 0 4. 46e-06 7.34e-09 2.10 1.00 1.00 
12 Unrestr Area Bound WSW 1430 0 5.47e-06 6.37e-09 1.80 1.00 1.00 
13 Unrestr Area Bound w 1460 0 2. lle-06 2.07e-09 1.20 1.00 1.00 
14 Unrestr Area Bound WNW 1400 0 2. 49e-06 2.38e-09 2.50 1. 00 1.00 
15 Un res tr Area Bound NW 1400 0 2.05e-06 2 .13e-09 1. 70 1.00 1.00 
16 Un res tr Area Bound NNW 1460 0 2.68e-06 3.08e-09 1. 60 1.00 1.00 
17 Nearest Resident N 2134 0 2.84e-06 4.21e-09 1.50 1.00 1.00 
18 Nearest Resident NNE 3600 0 2.69e-06 4.4le-09 1.80 1. 00 1. 00 
19 Nearest Resident NE 3353 0 3.84e-06 3.22e-09 2.20 1. 00 1. 00 
20 Nearest Resident ENE 2414 0 6.26e-06 3.83e-09 1. 90 1. 00 1. 00 
21 Nearest Resident E 3139 0 3.95e-06 2.16e-09 1.60 1.00 1.00 
22 Nearest Resident ESE 4416 0 2.64e-06 l.46e-09 1.90 1.00 1.00 
23 Nearest Resident SE 1372 0 9.66e-06 8 .16e-09 1.50 1.00 1.00 
24 Nearest Resident SSE 1524 0 4.18e-06 5.56e-09 1.40 1.00 1.00 
25 Nearest Resident s 1585 0 3.91e-06 8.42e-09 1.80 1. 00 1.00 
26 Nearest Resident SSW 1979 0 2.76e-06 6.64e-09 1. 90 1.00 1.00 
27 Nearest Resident SW 4230 0 1.15e-06 1.43e-09 2.00 1.00 1.00 
28 Nearest Resident WSW 1829 0 3. 6le-06 4.03e-09 1. 70 1.00 1.00 
29 Nearest Resident w 2896 0 7.30e-07 6.0le-10 1.10 1. 00 1.00 
30 Nearest Resident WNW 1646 0 2.26e-06 2.12e-09 2.90 1. 00 1.00 
31 Nearest Resident NW 2061 0 l.03e-06 9.95e-10 1.50 1. 00 1. 00 
32 Nearest Resident NNW 4389 0 3.50e-07 2.97e-10 1.00 1. 00 1. 00 
33 Nearest Garden N 7644 0 3 .14e-07 3.0le-10 1.00 1. 00 1.00 
34 Nearest Garden NNE 6173 0 l.06e-06 l.42e-09 1.50 1.00 1.00 
35 Nearest Garden NE 3829 0 3.06e-06 2.44e-09 2.10 1.00 1.00 
36 Nearest Garden ENE 4831 0 2.07e-06 9.72e-10 1. 60 1.00 1.00 
37 Nearest Garden E 5506 0 1.75e-06 7.56e-10 1.50 1.00 1.00 
38 Nearest Garden ESE 6096 0 1.63e-06 7.77e-10 1. 80 1.00 1.00 
39 Nearest Garden SE 4633 0 l.58e-06 8.97e-10 1.30 1. 00 1.00 
40 Nearest Garden SSE 4943 0 8.21e-07 7.47e-10 1.40 1. 00 1.00 
41 Nearest Garden s 4973 0 7. 71e-07 l.19e-09 1.80 1. 00 1.00 
42 Nearest Garden SSW 1979 0 2.76e-06 6.64e-09 1. 90 1. 00 1.00 
43 Nearest Garden SW 4230 0 1.15e-06 1. 43e-09 2.00 1. 00 1.00 
44 Nearest Garden WSW 1829 0 3.61e-06 4.03e-09 1. 70 1.00 1.00 
45 Nearest Garden w 3381 0 5. 90e-07 4.60e-10 1.10 1.00 1.00 
46 Nearest Garden WNW 5793 0 l.90e-07 1. l 7e-10 1. 40 1.00 1.00 
47 Nearest Garden NW 2061 0 l.03e-06 9.9Se-10 1.50 1.00 1.00 
48 Nearest Garden NNW 4698 0 3.18e-07 2.64e-10 1.00 1. 00 1.00 
49 MILK COW ESE 6096 0 1. 63e-06 7.77e-10 1.80 0.50 1.00 
50 MILK COW ESE 6706 0 l.35e-06 6.18e-10 1. 70 a.so 1.00 
51 MILK COW SSW 2286 0 2.24e-06 S.20e-09 1. 90 a.so 1.00 
52 MILK COW SSW 3353 0 1. 36e-06 2.84e-09 2.00 o.so 1.00 
53 MILK COW NW 8100 0 l.04e-07 6.04e-ll 1.00 o.so 1.00 
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NPG CALCULATION DESIGN OUTPUT 

Calculation Identifier: WBNTSR115 Engineering Change PIC 64880 
Revision 11 Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

Qdik 
D~te 

8/te./1S-
Date 

c/!i/tr ~-1f-IS" 

Date Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Design Output attachment is applicable prior to DCN 61599 implementation. This Design Output attachment will no longer be 
applicable when DCN 61599 is implemented. 

TABLE 7-1 
EFFLUENT RADIATION MONITOR EALS 

NOTE: The values below, If exceeded, indicate the need to perfonn the specified assessment. If the assessm4ilnt cannot be 
completed within 15 minutes (60 minutes of UE), the declaration shall be made based on the VALID reading. As used here, the 
radiation monitor indications as displayed on ICS are the primary indicators. If ICS Is unavailable, utilize the radiation monitor readings 
in the control room or local indication as necessary. 

Liquid Effluent Cases: 
Case 1: Condensate demineralizer In use, activity from Case 1 of Ref. 11.10. 
Case 2: Condensate Demineralizer not in use, Direct SGB release with dilution, activity from Case 3 of Ref. 11.10. 
Case 3: Steam Generator Blowdown only, no treatment or dilution, activity from Table 5 (Column 2) of Ref. 11.10. 

Effluent Radiation Monitor EALs - Gas 
ICS Site Area General 

Screen Units NOUE Alert Emergency Emergency 
Total Site (Gas) EFF1 µCi/s <2> 1.98E+05 1.98E+07 2.11E+07 2.11E+08 
Shield Building Exhaust 

EFF1 µCi/s 1.98E+05 1.98E+07 2.11E+07 2.11E+OB 1,2-RE-90-400 
Auxiliary Building Vent 

4RM1 4.77E+04 4.77E+06 5.0BE+06 OFFSCALE O-RE-90-101B cpm 

Service Building Vent 
4RM1 1.09E+06 OFF SCALE OFFSCALE OFFSCALE O-RE-90-132B cpm 

Condenser Vacuum Air Exhaust 
1-RE-90-255 mR/hr 5.42E+02 OFFSCALE OFFSCALE OFFSC(\LE 
1-RE-90-256 3PAM mR/hr 5.42E+02 5.42E+04 5.77E+04 5.77E+05 
2-RE-90-255 mR/hr 7.00E+02 7.00E+03 OFFSCALE OFF SCALE 
2-RE-90-256 mR/hr 7.17E+02 7.17E+03 6.70E+04 6.70E+05 
Main Steamline (SG Discharge) 
1-RE-90-421, 422, 423, 424 4RM2 mR/h (4J N/A 6.48E+02 6.90E+02 6.90E+03 
2-RE-90-421, 422, 423, 424 N/A 4.39E+02 4.68E+02 4.68E+03 

Assessment Method: ICS or rad1at1on monitor (RM) readings in the control room or local 1nd1calion as necessary. 
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NPG CALCULATION DESIGN OUTPUT 
Calculation Identifier: WBNTSR115 Engineering Change PIC64880 
Revision 11 Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

~ t!>b2-l 1S- ~ ~I ?/Ii.Ar-
~p ~ r~K::~e:;,~ CJ1_ 

' date 

'J-/'j·I> '.) 
~ Checkl!f - J.T. Chan e Appr~al 

. vv Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Design Out12ut attachment is a1212licable Qrior to DCN 61599 imQlementation. This Design Out12ut attachment will no longer be 
a12i;ilicable when QCN 61:!!:!!:! il! im11lemented. 

Effluent Radiation Monitor EALs - Liauid Case 1 
ICS Site Area General 

Screen Units NOUE Alert Emeraencv Emeraencv 
Total Site ILiauidl µCi/ml(2l 5.68E-03 5.68E-01 N/A N/A 
Waste Disposal System Liquid (Radwaste) 

4RM2 N/A N/A 
O·RE-90-122 com 1.09E+06 OFFSCALE 
Steam Generator Blawdown 
1-RE-90-120, -121 4RM2 6.24E+05 OFF SCALE NIA N/A 
2-RE-90-120, -121 

cpm 
5.39E+05 OFF SCALE 

Condensate Demlneralizer Regenerant 
4RM2 NIA NIA 

O-RE-90-225 com 1.09E+06 OFFSCALE 
Turbine Building Sump 

4RM2 N/A N/A 
O-RE-90-212 com 1.11E+04 1.11E+06 

Effluent Radiation Monitor EALs - LiQuid, Case 2 
ICS Site Area General 

Screen Units NOUE Alert Emergencv Emeraencv 
Tatal Site ILiouidl µCi/ml(2l 6.05E-03 6.05E-01 N/A N/A 
Waste Disposal System Liquid (Radwaste) 

4RM2 N/A NIA 
O-RE-90-122 com 3.46E+06 OFF SCALE 
Steam Generator Blowdown 
1-RE-90-120, -121 4RM2 1.98E+06 OFFSCALE N/A N/A 
2-RE-90-120, -121 

cpm 
1.25E+06 OFFSCALE 

Condensate Demineralizer Ragenerant 
4RM2 N/A N/A 

O-RE-90-225 com 3.46E+06 OFF SCALE 
Turbine Building Sump 

4RM2 N/A NIA 
O-RE-90-212 com 3.35E+04 3.35E+06 
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Calculation Identifier: 
Revision 11 

Calculation Title: 

Page 3 of 4 
EDMS 

NPG CALCULATION DESIGN OUTPUT 
WBNTSR115 Engineering Change 

Document 

Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

8/i2--/ 1.> 
Date 

?d2ds-
Date 

Page 3 of4 

PIC 64880 

8/?zdr 
Date 

¥-1e;-17 
Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Design Output attachment is applicable prior to DCN 61599 implementation. This Design Output attachment will no longer be 
applicable when DCN 61599 is implemented. 

Effluent Radiation Monitor EALs - Liouid Cese 3 

Total Sile Cliauidl 
Waste Disposal System Liquid (Radwaste) 
O-RE-90-122 
Steam Generator Blowdown 
1-RE-90-120, -121 
2-RE-90-120, -121 
Condensate Demineralizer Regenerant 
O-RE-90-225 
Turbine Building Sump 
O-RE-90-212 

Table 7-1 Notes: 
(1) Notused. 

ICS 
Screen 

4RM2 

4RM2 

4RM2 

4RM2 

Units NOUE Alert 
µCi/ml <2l 1.16E-04 1.16E-02 

cpm 5.BOE+04 5.BOE+06 

5.BOE+04 5.BOE+06 cpm 
2.43E+04 2.43E+06 

cpm 5.BOE+04 5.BOE+06 

com 7.44E+04 7.44E+06 

Site Area General 
Emeroencv Emeroencv 

N/A N/A 

N/A NIA 

NIA NIA 

N/A N/A 

N/A N/A 

(2) In all cases, the total site EAL Is the limiting value. Therefore, in the case where there are multiple release paths from the 
plant, it ls the total release EAL (obtained from ICS) that will determine whether an emergency classification Is warranted. 

(3) Nol used. 
(4) These unit values are based on flow rates through one PORVof 970,000 lb/hr al 1185 pslg 600 degrees F. Before using 

these values, ensure a release to the environment is ongoing, (e.g., PORV). 
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NPG CALCULATION DESIGN OUTPUT 
Calculation Identifier: WBNTSR115 Engineering Change PIC 64880 
Revision 11 Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

B/r2./1.? 
Date 

~hds-
Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Resign Output attachment Is applicable prior to DCN 61599 implementation. This Design Output attachment will no longer be 
applicable wben DCN 61599 ls implemented. 

TABLE 7-2 
ALERT - RADIATION LEVELS 

Monitor No. Elevation EAL 
1,2-RE-90-1 El. 757.0 2.5E+03 mR/hr 
1,2-RE-90-2 El. 757.0 2.5E+03 mR/hr 
O-RE-90-3 El. 729.0 2.5E+03 mR/hr 
O-RE-90-4 El. 713.0 2.5E+03 mR/hr 
O-RE-90-5 El. 737.0 2.5E+03 mR/hr 
1,2-RE-90-6 El. 737.0 2.5E+03 mR/hr 
1,2-RE-90-7 El. 713.0 2.5E+03 mR/hr 
1,2-RE-90-8 El. 713.0 2.5E+03 mR/hr 
o-RE-90-9 El. 692.0 2.5E+03 mR/hr 
1 2-RE-90-10 El. 692.0 2.5E+03 mR/hr 
O-RE-90-11 El. 676.0 2.5E+03 mR/hr 
1 2-RE-90-61 El. 713.0 2.5E+03 mR/hr 
O-RE-90-230 El. 685.0 2.5E+03 mR/hr 
O-RE-90-231 El. 685.0 2.5E+03 mR/hr 
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NPG CALCULATION DESIGN OUTPUT 

Calculation Identifier: WBNTSR115 Engineering Change ECP 65566 
Revision 11 Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

~- ,,, . ./ 
~_.........--- et 1?.../1.::r ~~~ £ '12-A:,-
~pner .fa ate / Veri~ Date 

. ?:;z/;s FA~~~TZ -- f--/f-IS' 
/ Checker-J.T. Chan 

I 
Date \.._Approval IV Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

Thi§ D!i!sign Outr;iut att511<hm!ilnt i§ 51r;ir;iligibl!il on{<!il DCN 61599 i§ imQl!ilm!ilnted 

TABLE 7-1 
EFFLUENT RADIATION MONITOR EALS 

NOTE: The values below, If exceeded, indicate the need to perform the specified assessment. If the assessment cannot be 
completed within 15 minutes (60 minutes of UE), the declaration shall be made based on the VALID reading. As used here, the 
radiation monitor indications as displayed on ICS are the primary indicators. If ICS is unavailable, utilize the radiation monitor 
readings in the control room or local indication as necessary. 

Liquid Effluent Cases: 
Case 1: Condensate demineralizer in use, activity from Case 1 of Ref. 11.10. 
Case2: Condensate Demineralizer not in use, Direct SGB release with dilution, activity from Case 3 of Ref. 11.10. 
Case 3: Steam Generator Slowdown only, no treatment or dilution, activity from Table 5 (Column 2) of Ref. 11.10. 

Effluent Radiation Monitor EALs - Gas 
ICS Site Area General 

Screen 
Units NOUE Alert Emergency Emergency 

Total Site (Gas) EFF1 µCi/s (2) 1.98E+05 1.98E+06 1.85E+07 1.85E+08 
Shield Building Exhaust 

EFF1 µCits 1.98E+05 1.98E+06 1.85E+07 1.85E+08 
1,2-RE-90-400 
Auxiliary Building Vent 
O-RE-90-101 B 4RM1 cpm 4.nE+04 4.77E+05 4.45E+06 OFF SCALE 

Service Building Vent 
4RM1 1.09E+06 1.09E+07 OFFSCALE · OFF SCALE 

O-RE-90-1328 
cpm 

Condenser Vacuum Air Exhaust 
1-RE-90-255 mR/hr 5.42E+02 5.42E+03 OFFSCALE OFF SCALE 
1-RE-90-256 3PAM mR/hr 5.42E+02 5.42E+03 5.06E+04 5.06E+05 
2-RE-90-255 mR/hr 7.00E+02 7.00E+03 OFF SCALE OFF SCALE 
2-RE-90-256 mR/hr 7.17E+02 7.17E+03 6.70E+04 6.70E+05 
Main Steamline (SG Discharge) 
1-RE-90-421, 422, 423, 424 4RM2 mR/h (4> NIA 6.48E+01 6.05E+02 6.05E+03 

2-RE-90-421, 422, 423, 424 N/A 4.39E+01 4.11E+02 4.11E+03 
Assessment Method: ICS or radiation monitor (RM) readings in the control room or local indication as necessary. 
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NPG CALCULATION DESIGN OUTPUT 

Calculation Identifier: WBNTSR115 Engineering Change ECP 65566 
Revision 11 Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

---~ ~-

~ 8 /1 2-/ IS'" ~~~- 8//2/}(""' 

~~~ 
Date / Verifier-J.T.~ri ' Date 

~---- t?d!//5- FAK'6~Tt.r:i&. ~ 'i-1'1-15 
/ Checker"- J.T. Chan ' Date Approval \J Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This De§ign Quti;iut altli!chm!:!nt i!i li!QQlicabl!i! on!<!:! DCN 61599 is imi;ilem!i!nl!i!d 

Effluent Radiation Monitor EALs - Liquid, Case 1 
ICS Site Area General 

Screen Units NOUE Alert Emeraencv Emeraencv 
Total Site llinuidl 11Cilml(2l 5.68E-03 5.68E-01 N/A N/A 
Waste Disposal System Liquid (Radwaste) 

4RM2 NIA NIA 
O-RE-90-122 com 5.47E+05 OFF SCALE 
Steam Generator Slowdown 
1-RE-90-120, -121 4RM2 3.13E+05 OFFSCALE N/A NIA 
2-RE-90-120, -121 

cpm 
5.39E+05 OFF SCALE 

Condensate Demineralizer Regenerant 4RM2 NIA N/A 
O-RE-90-225 com 5.47E+05 OFF SCALE 
Turbine Building Sump 

4RM2 NIA NIA 
O-RE-90-212 com 5.54E+03 5.54E+05 

Effluent Radiation Monitor EALs - Liauid, Case 2 
ICS Site Area General 

Screen Units NOUE Alert Emeraencv Emeraencv 
Total Site llinuidl 11Ci/ml(2) 6.05E-03 6.05E-01 NIA NIA 
Waste Disposal System Liquid (Radwaste) 

4RM2 NIA N/A 
O-RE-90-122 com 1.70E+06 OFFSCALE 
Steam Generator Slowdown 
1-RE-90-120, -121 4RM2 9.74E+05 OFFS CALE NIA NIA 
2-RE-90-120, -121 cpm 

1.25E+06 OFFSCALE 
Condensate Demlneralizer Regenerant 

4RM2 NIA N/A 
O-RE-90-225 com 1.70E+06 OFFSCALE 
Turbine Building Sump 

4RM2 NIA NIA 
O-RE-90-212 com 1.65E+04 1.65E+06 
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NPG CALCULATION DESIGN OUTPUT 
Calculation Identifier: 
Revision 11 

WBNTSR115 Engineering Change ECP 65566 
Document 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

8/t2..- 1.6 
Date 

8'//ik 
1Date 

~/Ir 
Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Design Output attachment is applicable once DCN 61599 is implemented 

Effluent Radiation Monitor EALs - Liauid, Case 3 

Total Site lliouidl 
Waste Disposal System Liquid (Radwaste) 
O-RE-90-122 
Steam Generator Blowdown 
1-RE-90-120, -121 
2-RE-90-120, -121 
Condensate Demineralizer Regenerant 
O-RE-90-225 
Turbine Building Sump 
O-RE-90-212 

Table 7-1 Notes: 
(1) Not used. 

ICS 
Screen 

4RM2 

4RM2 

4RM2 

4RM2 

Units NOUE Alert 
µCilml<2l 1.16E-04 1.16E-02 

com 5.80E+04 5.80E+06 

5.80E+04 5.80E+06 cpm 
2.43E+04 2.43E+06 

com 5.80E+04 5.80E+06 

com 7.44E+04 7.44E+06 

Site Area General 
Emeraencv Emeraencv 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

(2) In all cases, the total site EAL is the limiting value. Therefore, in the case where there are multiple release paths from the 
plant, it is the total release EAL (obtained from ICS) that will determine whether .an emergency classification is warranted. 

(3) Not used. 
(4) These unit values are based on flow rates through one PORV of 970,000 lb/hr at 1185 psig 600 degrees F. Before using 

these values, ensure a release to the environment is ongoing, (e.g., PORV). 
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NPG CALCULATION DESIGN OUTPUT 

Calculation Identifier: WBNTSR115 Engineering Change ECP 65566 
Document Revision 11 

Calculation Title: 
Radiological Emergency Plan Effluent Radiation Monitor EALs and Radiation Alert Levels 

~·· o/fz.k 
Date 

g-11-1s 
Date 

This Calculation Design Output is a compilation of the design output requirements of the referenced calculation. 
Review of the referenced calculation for additional design output information is not required nor allowed. 
Any new design output or changes to design output portions of calculations shall be processed under the authority of 
the engineering change process. 

This Design Cutout attachment is applicable once DCN 61599 is implemented 

TABLE 7-2 
ALERT - RADIATION LEVELS 

Summarv Of Area Radiation Monitor Alert EALs 
Monitor No. Buildina and Location Elevation EAL 
1,2-RE-90-1 Auxiliarv, Scent Fuel Pool Area El. 757.0 2.5E+03 mR/hr 
1,2-RE-90-2 Auxiliarv, Personnel Air Lock El. 757.0 2.5E+03 mR/hr 
O-RE-90-3 Auxiliarv, Waste Packaae Area El. 729.0 2.5E+03 mR/hr 
O-RE-90-4 Auxiliarv, Eauicment Decon Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-5 Auxiliarv. Scent Fuel Pool Pumo Area El. 737.0 2.5E+03 mR/hr 
1,2-RE-90-6 Auxiliary, Component Coolina Heat Exchanaer Area El. 737.0 2.5E+03 mR/hr 
1,2-RE-90-7 Auxiliary, Sample Room El. 713.0 2.5E+03 mR/hr 
1 2-RE-90-8 Auxiliary, Auxiliary Feedwater Pumos Area El. 713.0 2.5E+03 mR/hr 
O-RE-90-9 Auxiliarv, Waste Evaoorator Condensate Tank Area El. 692.0 2.5E+03 mR/hr 
1,2-RE-90-10 Auxiliarv, CVCS Board Area El. 692.0 2.5E+03 mR/hr 
O-RE-90-11 Auxiliarv. Containment Scrav and RHR Pumo Area El. 676.0 2.5E+03 mR/hr 
1 2-RE-90-61 Reactor, Reactor Buildina Lower Comoartment Instrument Room El. 713.0 2.5E+03 mR/hr 
O-RE-90-230 Turbine Condensate Demineralizer Area El. 685.0 2.5E+03 mR/hr 
O-RE-90-231 Turbine, Condensate Demineralizer Area El. 685.0 2.5E+03 mR/hr 
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