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ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Dear Sirs: 

Palo Verde Nuclear Generating Station 
5801 S. Wintersburg Road 
Tonopah, AZ 85354-7529 

Subject: Palo Verde Nuclear Generating Station (PVNGS) 
Units 1, 2, and 3 and Independent Spent Fuel Storage 
Installation  
Docket Nos. 50-528, 50-529, 50-530 and 72-44  
License Nos. NPF-41, NPF-51 and NPF-74 
PVNGS Emergency Plan, Revision 64 

Pursuant to 10 CFR 50.54(q) and 10 CFR 50 Appendix E, Section V, Arizona 
Public Service Company (APS) is forwarding a copy of Revision 64 to the PVNGS 
Emergency Plan, effective August 8, 2019, and summaries of  
the 10 CFR 50.54(q) analyses for this plan revision and the implementation of 
NAC-MAGNASTOR dry fuel storage system. APS has evaluated the changes 
incorporated in this revision, and determined the changes do not reduce the 
effectiveness of the Emergency Plan and the Plan continues to comply with the 
standards of 10 CFR 50.47(b) and the requirements of Appendix E to 10 CFR 50. 

In accordance with 10 CFR 50.4(b), copies are being forwarded to the NRC 
Region IV Administrator and the Resident Inspector. No commitments are being 
made to the NRC by this letter. Should you have any question regarding this 
submittal, please contact me at (623) 393-5045. 

Sincerely, 

Charlotte Shields 
Emergency Preparedness Manager 

CS/ma 

A member of the STARS Alliance LLC  

Callaway • Diablo Canyon • Palo Verde • Wolf Creek 
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“NUREG 0654, Supplement 3, Criteria 
for Preparation and Evaluation of Radiological Emergency Response Plans and 
Preparedness in Support of Nuclear Power Plants, Guidance for Protective Action 
Strategies, November 2011.”
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528, 50-529, 50-530, and 72-44, Proposed PVNGS Emergency Plan Change to Implement NEI 
99-01, Revision 5, Emergency Action Levels (EALs) Attachment 1 Radiological Calculations
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PVNGS Units 1, 2, 3, and ISFSI Docket Nos. 50-
528, 50-529, 50-530, and 72-44 Proposed PVNGS Emergency Plan Change to Implement NEI 
99-01, Revision 5, Emergency Action Levels (EALs) Attachment 1 Radiological Calculations
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Response to 
Request for Additional Information for the PVNGS Overall Integrated Plan in Response to 
March 12, 2012, Commission Order Modifying License with Regard to Reliable Spent Fuel 
Pool Level Instrumentation (Order Number EA-12-051)



Response to Request 
for Additional Information for the PVNGS Overall Integrated Plan in Response to March 12, 
2012 Commission Order Modifying License with Regard to Reliable Spent Fuel Pool Level 
Instrumentation (Order Number EA-12-051)



Response to Request 
for Additional Information for the PVNGS Overall Integrated Plan in Response to March 12, 
2012 Commission Order Modifying License with Regard to Reliable Spent Fuel Pool Level 
Instrumentation (Order Number EA-12-051)
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USNRC Certificate of Compliance for NAC International’s UMS Spent Fuel Storage Casks No. 
1015, Amendment 5 ,Appendix A,Technical Specifications for the NAC-UMS System 
USNRC Certificate of Compliance for NAC International's MAGNASTOR Spent Fuel Storage 
Casks No. 1031, Amendment 7, Appendix A, Technical Specifications for the MAGNASTOR 
system. 
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SECURITY CONDITION
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PVNGS Security Plan, Training and Qualification Plan, Safeguards 
Contingency Plan and Independent Spent Fuel Storage Installation Security Program



Template for the 
Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and Independent 
Spent Fuel Storage Installation Security Program

1. PVNGS Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and 
Independent Spent Fuel Storage Installation Security Program (Safeguards) 







PVNGS Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and 
Independent Spent Fuel Storage Installation Security Program (Safeguards) 





Template for the 
Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and Independent 
Spent Fuel Storage Installation Security Program

PVNGS Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and 
Independent Spent Fuel Storage Installation Security Program (Safeguards) 
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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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Main Single Line Diagram 125V DC Class 1E and 120VAC Vital Inst 
Power System
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Alert: 

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

Site Area Emergency: 

Loss or potential loss of any two barriers 

General Emergency: 

Loss of any two barriers and loss or potential loss of third barrier
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2. Functional Recovery 





Source Estimations During Incident Response to Severe Nuclear Power Plant 
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ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

Figure 1: Containment Integrity or Bypass Examples
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Loss of Coolant Accident



Functional Recovery Technical Guideline





Standard Post Trip Actions







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 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.



- No entry required - No entry required 

- No entry required 
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- No entry required - No entry required 
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- No entry required 

- No entry required 
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- No entry required 

- No entry required - No entry required 

- No entry required - No entry required 

- No entry required - No entry required 

- No entry required -  Entry required to access 
the DC equipment Rooms 
C and D - Modes 4 and 5 



- No entry required - No entry required 

- No entry required 

Modes 4 and 5
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- No entry required - No entry required 
- No entry required - No entry required 
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Summary of the 10 CFR 50.54(q) Analysis 
on Emergency Plan Revision 64 



Summary of the 10 CFR 50.54(q) 
Analysis on Emergency Plan Revision 64 

 
 
Summary of Analysis – Emergency Plan Revision 
 
Revision 64 to the PVNGS Emergency Plan includes updates to organizational 
titles for the offsite agencies, population updates and numerous 
editorial/grammatical changes. These changes continue to comply with the 
requirements of the Palo Verde Nuclear Generation Station (PVNGS) Emergency 
Plan, 10 CFR 50.47(b), and 10 CFR 50 Appendix E. The changes do not 
constitute a reduction in effectiveness. 
 
Therefore, these changes can be made without prior NRC approval. 
 



Summary of the 10 CFR 50.54(q) 
Analysis on Emergency Plan Revision 64 
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EP Function 10 CFR 50.47(b)(4)
Effectiveness
Review/Conclusion

This change addressed in Screening 2019-007s and Effectiveness Evaluation 
2019-001e.

Change Summary Deleted the word "either" to re-align with the approved SER wording 
in the EAL technical basis for HU4.1

Current Revision A FIRE is not extinguished within 15 minutes of any of the following FIRE 
detection indications (Note 1):
• Report from the field (i.e., visual observation)
• Receipt of multiple (more than 1) fire alarms or indications
• Field verification of a single fire alarm 
AND EITHER
The FIRE is located within any Table H-1 area______________________

Change 
Page 248

A FIRE is not extinguished within 15 minutes of any of the following FIRE 
detection indications (Note 1):
• Report from the field (i.e., visual observation)
• Receipt of multiple (more than 1) fire alarms or indications
• Field verification of a single fire alarm 
AND
The FIRE is located within any Table H-1 area

EP Function 10CFR 50.47(b)(4)
Effectiveness
Review/Conclusion

This change is not a reduction in effectiveness of the Palo Verde Emergency 
Plan because this change corrects an administrative error and realigns this 
revision with the latest approved SER.______________________________

Change Summary Added Table H-2. Changed the Mode Applicability to Modes 4 8i 5. 
Re-align with the approved SER wording in the EAL technical basis for 
HA5.1

Current Revision Mode Applicability: All
Change 
Page 257 Table H-2 Safe Operation & Shutdown Rooms

Room Mode Applicability
Control Building 100 ft. Class DC Equipment
Room C

4,5

Control Building 100 ft. Class DC Equipment Room
D

4,5

Mode Applicability: 4 - Hot Shutdown, 5 - Cold Shutdown
EP Function 10CFR 50.47(b)(4)



Summary of the 10 CFR 50.54(q) 
Analysis on Emergency Plan Revision 64 

Correct the Initiating Condition to reflect a Site Area Emergency. 
Re-align with the approved SER wording in the EAL technical basis 
HS7.1

Corrected the Degradation Threat to Potential Loss. 
Re-align with the approved SER wording in the EAL technical basis for 
FC FPB

Corrected the Barrier to Reactor Coolant System to re-align with the 
approved SER wording in the EAL technical basis for RCS FPB

Corrected the Threshold to “1.” And SG tube “leakage” 
Re-align with the approved SER wording in the EAL technical basis for 
RCS FPB

•
•

•
•



Summary of the 10 CFR 50.54(q) 
Analysis on Emergency Plan Revision 64 

Corrected the Barrier as well as the Category to re-align with the 
approved SER wording in the EAL technical basis for RCS FPB

Added the word “EITHER” to the threshold to re-align with the 
approved SER wording in the EAL technical basis for Containment

•

•

 

  



Summary of the 10 CFR 50.54(q) 
Analysis on Emergency Plan Revision 64 

 

Summary of Analysis – NAC-MAGNASTOR Dry Fuel Storage System 
Implementation 
 
Revision 64 to the PVNGS Emergency Plan includes the modification to EAL 
EU1.1 due to implementation of NAC MAGNASTOR dry fuel storage system.  
This change continues to comply with the requirements of the Palo Verde 
Nuclear Generation Station (PVNGS) Emergency Plan, 10 CFR 50.47(b), and 10 
CFR 50 Appendix E. The change does not constitute a reduction in 
effectiveness. 
 
Therefore, this change can be made without prior NRC approval. 
 
As detailed in the Description section of their individual Certificate of Compliance 
(C of C) the NAC-UMS and the NAC-MAGNASTOR are “like for like” in their 
components and construction. They both consist of 3 major components: the 
transportable storage canister (TSC), which contains the spent fuel; a concrete 
cask (both vertical in the case of Palo Verde) which contains the TSC during 
storage; and a transfer cask, which contains the TSC during loading, transfer 
and unloading operations. For both systems, the TSC serves as the confinement 
system for the stored fuel and they both are comprised of the same 
components. Also for both systems, the concrete cask is the storage overpack 
for the TSC and provides for: structural support, shielding, protection from 
environmental conditions, and natural convection cooling during long-term 
storage. 
 
The main difference between the two systems is in the capacity and authorized 
contents. The NAC-MAGNASTOR TSC has a maximum capacity of 37 PWR 
assemblies, while the NAC-UMS TSC has a maximum capacity of 24 PWR 
assemblies. Also, and uniquely, the NAC-MAGNASTOR can contain up to 4 
damaged (up to a certain acceptance level) assemblies and certain non-fuel 
components. This difference in capacity and potential quality of assemblies 
accounts for the difference in allowable surface dose rates. Both C of Cs contain 
a Technical Specification Limiting Condition of Operations for the maximum 
allowable surface dose rates; the allowable value for the NAC-MAGNASTOR 
system is an order of magnitude higher than that of the NAC-UMS. This 
difference in allowable Technical Specification dose rates also influence the 
Emergency Action Level (EAL) threshold for emergency classification. This 
threshold is defined as two (2) times the allowable value per the C of 
C. 
 
NEI 99-01 Revision 6, Development of Emergency Action Levels for Non- 
Passive Reactors, provides our technical basis in the development of EAL 
thresholds. The ISFSI Malfunction category has a classification for an Unusual 
Event with the Initiating Condition of “Damage to a loaded cask CONFINEMENT 
BOUNDARY”. The basis of the EAL is that the existence of damage is determined 
by radiological survey and is defined as the technical specification multiple of “2 
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times”, being used to distinguish between emergency and non-emergency 
conditions. This 2 times the Technical Specification value is currently in use in 
the approved Palo Verde EAL for EU1.1 as it pertains to the currently (and will 
remain) in use NAC-UMS TSCs and casks. With the addition of the NAC-
MAGNASTOR TSCs and casks, we are adding to the existing EAL new threshold 
values as they pertain to the new system. This difference in threshold is 
presented in the form of a table that contains the values for each system that 
would constitute an emergency condition. Reaching the EAL threshold for either 
would warrant declaration of an Unusual Event. 
 
The distinction between the types of casks on the ISFSI pad is readily available 
to the person conducting the on-contact surveys at the cask itself. Each 
concrete cask has a three digit serial number that has been embossed into the 
side of it. Numbers 1-152 are NAC-UMS as 153 and greater will be NAC-
MAGNASTOR; this information is included in the revision to the EAL bases 
document, as well as the EAL chart for ease of reference. Additionally, each cask 
has a metal plate attached to it that contains a DCID as well as a noun name 
that specifies NAC-UMS or NAC-MAGNASTOR as the storage model. The DCID is 
also painted in black paint on a white background in the concrete pad adjacent 
to the cask. The addition of the NAC-MAGNASTOR system and the need to 
identify which cask type does not adversely impact the ability to classify EU1.1 
because the expected report from the ISFSI should always include which cask is 
affected. The operator will now have immediate reference on the EAL chart as to 
cask number. This, along with amplifying EAL basis, is easily discernable within 
the 15-minute time limit to classify the event. 
 
 
Overall Conclusion 
The changes in Revision 64 of the PVNGS Emergency Plan (described above), 
including the implementation of NAC-MAGNASOR Dry Fuel Storage System, do 
not make a reduction in effectiveness or adversely affect any function or 
program element. 
 
These changes as made, continue to comply with the requirements of the 
PVNGS Emergency Plan, the NRC approved PVNGS Emergency Plan Safety 
Evaluation Report current Emergency Plan licensing basis, 10CFR 50.47(b) and 
Appendix E to 10 CFR 50. 
 
These activities do not constitute a reduction in effectiveness. These changes 
were made without prior NRC approval.




