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Summary of Technical Characteristics and Attributes of a Dry Cask Storage PRA 

Element Technical Characteristics and Attributes 
Initiating Event 
Analysis 

• Sufficiently detailed identification and characterization of the spectrum of 
challenges to a cask during onsite loading and transportation, and storage 
at the independent spent fuel storage installation (ISFSI) 

• Consideration of differences between design basis events and the events 
of interest for the PRA  

• Proper screening of challenges using qualitative or conservative 
quantitative assessments 

Accident 
Progression 
Analysis 

• Sufficiently describes the chronology (timeline) of postulated accidents 
involving significant damage to reactor fuel 

• Includes hardware, structures, physical barriers, and operator actions 
reasonably expected to be used to mitigate releases 

• Characterizes the thermal, chemical, and mechanical challenges to 
engineered barriers to fission product release to the environment 

• Phenomenology is appropriately characterized and modeled 
• End states are defined in sufficient detail so that they can be characterized 

in terms of radionuclide release timing, cask failure mode, radionuclide 
release distribution and magnitude 

• The frequency of the severe accident sequences leading to the defined end 
states is calculated 

Cask Capacity 
Analysis 

• Defines the cask capacity to withstand severe accident progression 
challenges 

• Codes developed in sufficient detail to analyze the phenomena of interest 
Parameter 
Estimation 
Analysis 

• Estimation of parameters associated with initiating events, basic event 
probability models, recovery actions, unavailability events, and 
phenomenological events using plant-specific and generic data as 
applicable 

• Estimation includes a characterization of the uncertainty 
Human Reliability 
Analysis 

• Identification and definition of the human failure events related to the 
loading, onsite transportation, and onsite storage of dry casks as well as 
any post-accident human failure events that would impact the mitigation 
of releases 

• Quantification of the associated human error probabilities taking into 
account scenario (where applicable) and plant-specific factors (as 
available) and including appropriate dependencies (both pre- and post-
accident) 

Systems Analysis Models developed in sufficient detail to achieve the following purposes: 
• Reflect the as-designed, as-built, as-operated plant (as applicable) 

including how it has performed during the plant history for operating 
plants 

• Reflect the success criteria for the systems to mitigate each identified 
accident sequence 

• Capture impact of dependencies, including support systems and harsh 
environmental impacts 
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• Include both active and passive components and failure modes that 
impact the function of the system 

• Include common-cause failures, human errors, unavailability resulting 
from test and maintenance, etc. 

Quantification • Estimation of the release frequency for modeled sequences that are not 
screened as a result of truncation, given as a mean value 

• Estimation of the accident sequence release frequencies for each initiating 
event or phenomena group 

• Truncation values set relative to the total plant release frequency such that 
the release frequency results are stable with respect to further reduction in 
the truncation value 

Source Term 
Analysis 

• Supports calculation of a unique source term to the environment for each 
radionuclide release category (RC) 

• The metrics used to define a source term can vary depending on the 
objective and intended application of the PRA. For example, if the Level 2 
PRA results are to be used in a Level 3 PRA consequence assessment, it 
may be necessary to provide more detailed source term information than if 
no Level 3 PRA is to be performed. 
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Draft Assessment of PRA Standard Supporting Requirements for a Dry Cask Storage PRA 
 
Source ASME/ANS RA-Sa-2009 (Part 2) 
Technical Element Initiating Events (IE) 
High Level Requirement IE-A 
Supporting Requirement Assessment Comment  
IE-A1 Revise IDENTIFY those initiating events that 

challenge normal plant operation the dry cask 
storage system and require successful 
mitigation to prevent core damage the 
specified endstate/risk metric using a …  

 

IE-A2 Not Applicable The transient listed in IE-A2 are not germane 
to a dry cask storage PRA. 

 

IE-A3 Suitable   
IE-A4 Revise REVIEW generic analysis of similar plants 

dry cask storage systems to assess … 
 
Little industry experience is expected to be 
available for this supporting requirement. 

 

IE-A5 Suitable Systems to be evaluated would be related to 
crane and transport operation. 

 

IE-A6 Suitable   
IE-A7 Not Applicable Dry cask storage PRA is not dependent on the 

mode of operation. 
 

IE-A8 Suitable   
IE-A9 Suitable   
IE-A10 Not Applicable Dry cask storage PRA is not dependent on 

single versus multi-unit site. 
 

High Level Requirement IE-B 
IE-B1 Suitable   
IE-B2 Suitable   
IE-B3 Suitable   
IE-B4 Suitable   
IE-B5 Not Applicable Dry cask storage PRA is not dependent on 

single versus multi-unit site. 
 

High Level Requirement IE-C 
IE-C1 Suitable   
IE-C2 Suitable   
IE-C3 Suitable   
IE-C4 Suitable   
IE-C5 Revise Remove the second sentence, starting with 

“INCLUDE in the initiating event analysis …” 
 
Time at power is not germane to initiating 
event affecting the dry cask storage system. 
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IE-C6 Revise The only screening criterion should be: the 
frequency of the event is less than 1E-7 per 
reactor year (/ry) 
 
If either the criterion (a) or (b) above is used, 
… 

 

IE-C7 Suitable   
IE-C8 Suitable   
IE-C9 Suitable   
IE-C10 Suitable   
IE-C11 Suitable   
IE-C12 Not Applicable There is no generic data source related to dry 

cask storage. 
 

IE-C13 Not Applicable There is no generic data source related to dry 
cask storage. 

 

IE-C14 Not Applicable Interfacing systems loss of coolant accident 
(ISLOCA) is not a factor in dry cask s 

 

IE-C15 Suitable   
High Level Requirement IE-D 
IE-D1 Suitable   
IE-D2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

IE-D3 Suitable   
Technical Element Accident Sequence Analysis (AS) 
High Level Requirement AS-A 
AS-A1 Suitable   
AS-A2 Revise … necessary to reach a safe, stable state 

endstate and prevent core damage. 
 

AS-A3 Suitable   
AS-A4 Suitable   
AS-A5 Suitable   
AS-A6 Suitable   
AS-A7 Suitable   
AS-A8 Replace DEFINE the end state of the accident 

progression. 
 

AS-A9 Not Applicable For dry cask storage PRA, these calculations 
would be included in the success criteria 
technical element. 

 

AS-A10 Suitable   
AS-A11 Not Applicable Transfer events will not be used for dry cask 

storage PRA. 
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High Level Requirement AS-B 
AS-B1 Not Applicable [These supporting requirements would be 

applicable for a spent fuel pool PRA.] 
 

AS-B2 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B3 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B4 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B5 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B6 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B7 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

AS-B8 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

High Level Requirement AS-C 
AS-C1 Suitable   
AS-C2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

AS-C3 Suitable   
Technical Element Success Criteria (SC) 
High Level Requirement SC-A 
SC-A1 Not Applicable Since the endstate for dry cask storage is not 

core damage, this SR does not apply.  May 
need a new requirement in concert with AS-A8 
about to determine the characteristics of a safe, 
stable endstate. 

 

SC-A2 Not Applicable See SC-A1  
SC-A3 Suitable   
SC-A4 Not Applicable [These supporting requirements would be 

applicable for a spent fuel pool PRA.] 
 

SC-A5 Revise; the 
second and 
third 
paragraphs are 
not applicable 

Retain the first paragraph. 
Delete the second paragraph (beginning with 
“For sequences in which …” 
Delete the third paragraph (beginning with  
“For example, if …” 
For sequence in which stable plant dry cask 
storage system conditions would not be 
achieved by 24 hr the specified mission time 
using the modeled … 
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SC-A6 Revise … consistent with the features, procedures, 
and operating philosophy of the plant dry cask 
storage system. 

 

High Level Requirement SC-B 
SC-B1 Suitable   
SC-B2 Suitable   
SC-B3 Suitable   
SC-B4 Revise Replace “for CDF” with “(for characteristics 

of the specific safe, stable endstate)” 
Replace “similar class of plant” with “similar 
type of dry cask storage system” 

 

SC-B5 Suitable   
High Level Requirement SC-C 
SC-C1 Suitable   
SC-C2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

SC-C3 Suitable   
Technical Element System Analysis (SY) 
High Level Requirement SY-A 
SY-A1 Suitable   
SY-A2 Suitable   
SY-A3 Suitable   
SY-A4 Suitable   
SY-A5 Revise … to the extent needed for CDF and LERF 

determination of specified end state metric. 
 

SY-A6 Suitable   
SY-A7 Suitable   
SY-A8 Suitable   
SY-A9 Suitable   
SY-A10 Suitable   
SY-A11 Suitable   
SY-A12 Suitable   
SY-A13 Suitable   
SY-A14 Suitable   
SY-A15 Suitable   
SY-A16 Suitable   
SY-A17 Suitable   
SY-A18 Suitable    
SY-A19 Suitable   
SY-A20 Suitable   
SY-A21 Suitable   
SY-A22 Suitable   
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SY-A23 Suitable   
SY-A24 Suitable   
High Level Requirement SY-B 
SY-B1 Suitable   
SY-B2 Suitable   
SY-B3 Suitable   
SY-B4 Suitable   
SY-B5 Suitable   
SY-B6 Suitable   
SY-B7 Suitable   
SY-B8 Suitable   
SY-B9 Suitable   
SY-B10 Suitable   
SY-B11 Suitable   
SY-B12 Suitable   
SY-B13 Suitable   
SY-B14 Suitable   
SY-B15 Suitable   
High Level Requirement  SY-C 
SY-C1 Suitable   
SY-C2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

SY-C3 Suitable   
Technical Element Human Reliability Analysis (HR) 
High Level Requirement HR-A 
HR-A1 Suitable   
HR-A2 Suitable   
HR-A3 Suitable   
High Level Requirement HR-B 
HR-B1 Suitable   
HR-B2 Suitable   
High Level Requirement HR-C 
HR-C1 Suitable   
HR-C2 Suitable   
HR-C3 Suitable   
High Level Requirement HR-D 
HR-D1 Suitable   
HR-D2 Suitable   
HR-D3 Suitable   
HR-D4 Suitable   
HR-D5 Suitable   
HR-D6 Suitable   
HR-D7 Suitable   
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High Level Requirement HR-E 
HR-E1 Suitable   
HR-E2 Suitable   
HR-E3 Suitable   
HR-E4 Revise USE simulator observations or talk-throughs 

… 
 

High Level Requirement HR-F 
HR-F1 Suitable   
HR-F2 Suitable   
High Level Requirement HR-G 
HR-G1 Suitable   
HR-G2 Suitable   
HR-G3 Suitable   
HR-G4 Suitable   
HR-G5 Revise …or talkthroughs of the procedures or 

simulator observations. 
 

HR-G6 Suitable   
HR-G7 Suitable   
HR-G8 Suitable   
High Level Requirement HR-H 
HR-H1 Suitable   
HR-H2 Suitable   
HR-H3 Suitable   
High Level Requirement HR-I 
HR-I1 Suitable   
HR-I2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

HR-I3 Suitable   
Technical Element Data Analysis (HR) 
High Level Requirement DA-A 
DA-A1 Revise Add the following note:  For dry cask storage 

PRAs, a probability may be assigned directly 
to an event tree header (rather than a systems 
analysis basic event); in this case, USE a 
process consistent with all of the supporting 
requirements of HLR-DA-A. 

 

DA-A2 Suitable   
DA-A3 Suitable   
DA-A4 Suitable   
High Level Requirement DA-B 
DA-B1 Suitable   
DA-B2 Suitable   
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High Level Requirement DA-C 
DA-C1 Suitable   
DA-C2 Suitable   
DA-C3 Suitable   
DA-C4 Suitable   
DA-C5 Suitable   
DA-C6 Suitable   
DA-C7 Suitable   
DA-C8 Suitable   
DA-C9 Suitable   
DA-C10 Suitable   
DA-C11 Suitable   
DA-C12 Not Applicable [These supporting requirements would be 

applicable for a spent fuel pool PRA.] 
 

DA-C13 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

DA-C14 Not Applicable [These supporting requirements would be 
applicable for a spent fuel pool PRA.] 

 

DA-C15 Suitable   
DA-C16 Suitable   
High Level Requirement DA-D 
DA-D1 Suitable   
DA-D2 Suitable   
DA-D3 Suitable   
DA-D4 Suitable   
DA-D5 Suitable   
DA-D6 Suitable   
DA-D7 Suitable   
DA-D8 Suitable   
High Level Requirement DA-E 
DA-E1 Suitable   
DA-E2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

DA-E3 Suitable   
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Technical Element Quantification (QU) 
High Level Requirement QU-A 
QU-A1 Suitable   
QU-A2 Revise … estimation of the specified end state 

metric total CDF to identify 
 

QU-A3 Revise ESTIMATE the mean specified end state 
metric CDF accounting for … 
[Ultimately, this supporting requirement may 
be “Not Applicable” in a dry cask storage 
PRA.] 

 

QU-A4 Revise … the contributors to the specified end state 
metric CDF commensurate with … 

 

QU-A5 Suitable   
High Level Requirement QU-B 
QU-B1 Suitable   
QU-B2 Suitable   
QU-B3 Revise … in decreasing changes in the specified end 

state metric CDF or LERF, and the final … 
 

QU-B4 Suitable   
QU-B5 Suitable   
QU-B6 Suitable   
QU-B7 Suitable   
QU-B8 Suitable   
QU-B9 Suitable   
QU-B10 Suitable   
High Level Requirement QU-C 
QU-C1 Suitable   
QU-C2 Suitable   
QU-C3 Not Applicable The dry cask storage PRA is not expected to 

have any linked event trees. 
 

High Level Requirement QU-D 
QU-D1 Suitable   
QU-D2 Suitable   
QU-D3 Suitable   
QU-D4 Suitable   
QU-D5 Suitable   
QU-D6 Revise  IDENTIFY significant contributors to the 

specified end state metric CDF, such as 
 

QU-D7 Suitable   
High Level Requirement QU-E 
QU-E1 Suitable   
QU-E2 Suitable   
QU-E3 Revise ESTIMATE the uncertainty interval of the 

specified end state metric CDF results. 
 

QU-E4 Suitable   
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High Level Requirement QU-F 
QU-F1 Suitable   
QU-F2 Revise Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 
 
(e) the specified end state metric total plant 
CDF and … 
 
(i) the uncertainty distribution for the total 
CDF specified end state metric 

 

QU-F3 Revise  … to the specified end state metric CDF in 
the PRA results summary. 

 

QU-F4 Suitable   
QU-F5 Suitable   
QU-F6 Suitable   
 
 
Notes 
 

1. The source PRA Standard is taken to be ASME/ANS RA-Sa-2009, as this was suggested 
by the Nuclear Regulatory Commission (NRC).  It is also endorsed by the NRC. 
 

2. In general, this assessment was performed looking only at Capability Category II 
supporting requirements. 
 

3. The Assessment depositions can be: 
 

a. Revise – the supporting requirement language is revised to reflect application of a 
dry cask storage PRA; in general, this does not change the intent of the supporting 
requirement. 

b. Replace – replace the old supporting requirement with a new one. 
c. Not Applicable – the supporting requirement need not be reviewed as part of a dry 

cask storage PRA peer review. 
d. Suitable – the supporting requirement is suitable as written to be included in a dry 

cask storage PRA peer review. 
e. New – a new support requirement is needed for a dry cask storage PRA 

4. As core damage frequency (CDF) is not an appropriate end state for a dry cast storage 
PRA, neither is large early release frequency (LERF), hence the entire LE technical 
element is deems to be not applicable. 
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Source ASME/ANS RA-Sa-2009 (Part 6) 
Technical Element External Hazard Screening Analysis 
High Level Requirement EXT-A 
Supporting Requirement Assessment Comment  
EXT-A1 Suitable   
EXT-A2 Suitable   
High Level Requirement EXT-B 
EXT-B1 Suitable   
EXT-B2 Suitable Reviewer is referred to NUREG-1536, 

Revision 1, “Standard Review Plan for Spent 
Fuel Dry Storage Systems at a General License 
Facility,” July 2010. 

 

EXT-B3 Suitable   
EXT-B4 Suitable   
High Level Requirement EXT-C 
EXT-C1 Revise EXT-C1 should now read: 

 
For screening out an external hazard, either of 
the following screening criteria provides an 
acceptable basis for bounding analysis or 
demonstrably conservative analysis: 
Criterion A: The current design-basis-hazard 
event cannot cause an event that results in the 
specified end state metric condition (e.g., 
ruptured cask) 
Criterion B: The specified end state metric 
frequency, calculated using a bounding or 
demonstrably conservative analysis, has a 
mean frequency < 10-6/year 

 

EXT-C2 Suitable   
EXT-C3 Not Applicable Since the original criterion B in EXT-C1 

(related to CCDP) has been removed, EXT-C3 
is no longer applicable. 

 

EXT-C4 Revise IDENTIFY those SSCs required to maintain 
the plant in operation integrity of the dry 
cask storage system or that are required to 
respond to an initiating event to prevent core 
damage the specified end state metric 
condition, that are vulnerable to the hazard, 
and determine their failure modes. 

 

EXT-C5 Not Applicable Since the original criterion B in EXT-C1 
(related to CCDP) has been removed, EXT-C3 
is no longer applicable. 
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EXT-C6 Revise BASE the estimation of the mean core damage 
specified end state metric frequency 
developed here … 

 

EXT-C7 Suitable   
High Level Requirement EXT-D 
EXT-D1 Suitable   
EXT-D2 Suitable   
High Level Requirement EXT-E 
EXT-E1 Suitable   
EXT-E2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 
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Source ASME/ANS RA-Sa-2009 (Part 5) 
Technical Element Seismic Hazard Analysis (SHA) 
High Level Requirement SHA-A 
Supporting Requirement Assessment Comment  
SHA-A1 Suitable   
SHA-A2 Suitable   
SHA-A3 Suitable   
SHA-A4 Suitable   
SHA-A5 Suitable   
High Level Requirement SHA-B 
SHA-B1 Suitable   
SHA-B2 Suitable   
SHA-B3 Suitable   
High Level Requirement SHA-C 
SHA-C1 Suitable   
SHA-C2 Suitable   
SHA-C3 Suitable   
SHA-C4 Suitable   
High Level Requirement SHA-D 
SHA-D1 Suitable   
SHA-D2 Suitable   
SHA-D3 Suitable   
SHA-D4 Suitable   
High Level Requirement SHA-E 
SHA-E1 Suitable   
SHA-E2 Suitable   
High Level Requirement SHA-F 
SHA-F1 Suitable   
SHA-F2 Suitable   
SHA-F3 Suitable   
High Level Requirement SHA-G 
SHA-G1 Suitable   
High Level Requirement SHA-H 
SHA-H1 Suitable There is only one supporting requirement, 

which is incorrectly identified as SHA-H, but 
should be SHA-H1, as designated in this table. 

 

High Level Requirement SHA-I 
SHA-I1 Suitable There is only one supporting requirement, 

which is incorrectly identified as SHA-I, but 
should be SHA-I1, as designated in this table. 
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High Level Requirement SHA-J 
SHA-J1 Suitable   
SHA-J2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

SHA-J3 Suitable   
Technical Element Seismic-Fragility Analysis (SFA) 
High Level Requirement SFA-A 
SFA-A1 Suitable   
SFA-A2 Suitable   
High Level Requirement SFA-B 
SFA-B1 Revise … CHOOSE the screening level high enough 

that the contribution to core damage frequency 
and large early release specified end state 
metric frequency from the screened-out 
component is not significant. 

 

SFA-B2 Suitable   
High Level Requirement SFA-C 
SFA-C1 Suitable   
SFA-C2 Suitable   
SFA-C3 Suitable   
SFA-C4 Suitable   
SFA-C5 Suitable   
SFA-C6 Suitable   
High Level Requirement SFA-D 
SFA-D1 Suitable   
SFA-D2 Suitable   
High Level Requirement SFA-E 
SFA-E1 Suitable   
SFA-E2 Suitable   
SFA-E3 Suitable   
SFA-E4 Suitable   
SFA-E5 Suitable   
High Level Requirement SFA-F 
SFA-F1 Suitable   
SFA-F2 Suitable   
SFA-F3 Not Applicable The use of relays is not expected to be a factor 

in maintaining the integrity of the dry cask 
storage system. 

 

SFA-F4 Revise … as playing a role in the large early release 
specified end state metric frequency part of 
the seismic PRA. 
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High Level Requirement SFA-G 
SFA-G1 Suitable   
SFA-G2 Suitable Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 

 

SFA-G3 Suitable   
Technical Element Seismic Plant Response Analysis (SPR) 
High Level Requirement SPR-A 
SPR-A1 Suitable   
SPR-A2 Not Applicable Seismic events that lead to plant shutdowns are 

not germane to the dry cask storage system 
PRA. 

 

SPR-A3 Revise USE the event trees and fault trees from the 
internal-event at-power dry cask storage 
system PRA model … 

 

SPR-A4 Suitable   
High Level Requirement SPR-B 
SPR-B1 Revise In the three instances of “Part 2,” replace with 

“the Part 2 adaptation relevant to dry cask 
storage PRAs” 

 

SPR-B2 Suitable   
SPR-B3 Suitable   
SPR-B4 Suitable   
SPR-B5 Suitable   
SPR-B6 Not Applicable The use of relays is not expected to be a factor 

in maintaining the integrity of the dry cask 
storage system. 

 

SPR-B7 Suitable   
SPR-B8 Suitable   
SPR-B9 Revise … modeled in the internal-events dry cask 

storage system PRA may be … 
 

SPR-B10 Not Applicable The occurrence of small break loss of coolant 
accidents (LOCAs) is not expected to be a 
factor in maintaining the integrity of the dry 
cask storage system. 

 

SPR-B11 Suitable   
High Level Requirement SPR-C 
SPR-C1 Suitable   
High Level Requirement SPR-D 
SPR-D1 Suitable   
High Level Requirement SPR-E 
SPR-E1 Revise In the quantification of core damage frequency 

and large early release specified end state 
metric frequency, PERFORM … 
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SPR-E2 Revise In the quantification of core damage frequency 
and large early release specified end state 
metric frequency, PERFORM … 

 

SPR-E3 Suitable   
SPR-E4 Suitable   
SPR-E5 Revise … ACCOUNT for the uncertainties in core 

damage frequency and large early release 
specified end state metric frequency results 
that arise from … 

 

SPR-E6 Revise … to illuminate the sensitivity of the core 
damage frequency and large early release 
specified end state metric frequency results to 
the assumptions … 

 

High Level Requirement SPR-F 
SPR-F1 Suitable   
SPR-F2 Revise Documentation supporting requirements are 

suitable, as a typically included list is 
provided, which can be adapted for a dry cask 
storage PRA peer review. 
 
Item (b) should be revised to read: 
 
(b) the major outputs of a seismic PRA, such 
as the mean end state metric frequency, 
uncertainty distributions on the end state 
metric frequency, results of sensitivity studies, 
significant risk contributors, and soon, are 
examples of the PRA results that are generally 
documented. 

 

SPR-F3 Suitable   
 
 
Notes: 
 

1. The only external hazard for which a table was developed was for seismic events.  Should 
any of the other external hazards included in the ASME/ANS PRA Standard be deemed 
applicable to a dry cask storage system, it is suggested that the assessment made for the 
seismic hazard supporting requirements should be able to be used for their counterparts 
of a different external hazard. 
 

2. There is some question about the needed expertise, size, and time duration needed to 
conduct a dry cask storage system PRA.  Also, whether a walkdown would be necessary 
for the peer review. 
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Source ASME/ANS RA-S-1.2-201x (Level 2 PRA Standard) 
Technical Element Level 1/Level 2 Interface (L1) 
High Level Requirement L1-A, L1-B, L1-C 
Supporting Requirement Assessment Comment  
All supporting 
requirements 

Not Applicable The dry cast storage PRA is not expected to 
have the sharp demarcations between Level 1 
PRA and Level 2 PRA, and accordingly, these 
supporting requirements are not applicable.  

 

Technical Element Containment Capacity Analysis (CP) 
High Level Requirement CP-A 
CP-A1 Revise PERFORM a plant-specific search to identify 

plausible failure mechanisms, accounting for 
unique design features and guided by 
calculating environmental conditions within 
containment during representative severe 
accident sequencesof the applicable dry cask 
storage system. 
In developing a list of potential containment 
failure mechanisms, INCLUDE relevant 
failure mechanisms from a standardized list of 
“typical” failure mechanisms from studies of 
other plants with similar containment dry cask 
design features. For example, include the 
relevant failure mechanisms from CP-A3 
through CP-A8. 

 

CP-A2 Suitable   
CP-A3 Not Applicable   
CP-A4 Revise If core damage accident sequences initiated by 

external hazards are included in the Level 2 
PRA, INCLUDE containmentdry cask failure 
mechanisms caused by the evaluated external 
hazards 

 

CP-A5 Revise INCLUDE containmentdry cask failure 
mechanisms caused by severe accident 
phenomena. Examples of these phenomena 
include hydrogen combustion (deflagration 
and detonation), material creep, or seal failure 
due to sustained exposure to high 
temperatures, structural consequences of 
hydrodynamic loads, dynamic  interactions 
between molten core debris and water, and 
direct contact between corefuel debris and 
containmentcask structures, concrete cracking, 
liner tearing, and radiation damage to 
containment sealant materials [see Notes (6) 
and (9)]. 
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CP-A6 Revise INCLUDE indirect mechanisms of 
containmentdry cask failure caused by severe 
accident phenomena, for example: 
(a) erosion or displacement of structures 
internal to the containment causing a loss of 
containment integrity 
(b) a seismic event 
(c) failure of the reactor vessel lower head at 
high pressure 
(d) thermo-chemical erosion of a concrete 
reactor pedestal that might result in 
displacement of the reactor pressure vessel 
(e) movement of appended piping and 
structural damage to piping penetrations in the 
containment pressure boundary (need to 
determine if additional phenomena are 
applicable) 

 

CP-A7 Not Applicable No suppression pool in dry cask design.  
CP-A8 Revise IDENTIFY a generic quantitative estimate of 

the likelihood of pre-existing failure modes or 
plant conditions that compromise 
containmentdry cask capability to withstand 
severe accident challenges. Data can include 
industry experience regarding results of 
10CFR50 Appendix J testing on prototype 
dry cask systemscontainment and penetrations 
and operational issues associated with open 
containment for maintenance/refueling, 
hatches left open, hatches or closures not 
tensioned to the correct torque or welding 
flaws, incorrect or deficient seal material in 
place, containmentcask flaws, and 
containment corrosion leading to loss of 
capacity capability (refer to CP-B4) [see Note 
(13)]. 

 

CP-A9 Not Applicable The system for the reference plant does not 
include external structures. 

 

CP-A10 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 
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High Level Requirement CP-B 
CP-B1 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-B2 Revise DETERMINE capacity limit(s) for structural 
materials assuming constant temperature 
material properties as part of the method 
selected to evaluate the structural capacity of 
the dry cask systemcontainment or other 
buildings. For example, “failure” might be 
defined as a maximum global membrane strain 
away from discontinuities of one percent for 
the assessment of ultimate pressure capacity 
for cylindrical reinforced concrete 
containments. Note that multiple capacity 
limits might be defined depending on the 
number and type of failure mechanisms 
considered. For example, cracking of concrete 
containments versus catastrophic rupture and 
tearing of a steel liner versus leakage through 
penetration seals. 

 

CP-B3 Suitable   
CP-B4 Suitable   
CP-B5 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-B6 Not Applicable The system for the reference plant does not 
include external structures. 

 

CP-B7 Suitable   
High Level Requirement CP-C 
CP-C1 Suitable   
CP-C2 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-C3 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 

 

High Level Requirement CP-D 
CP-D1 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-D2 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 
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CP-D3 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-D4 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 

 

High Level Requirement CP-E 
CP-E1 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-E2 Suitable Consider “containment” to be equivalent to 
“dry cask structure” for a dry cask PRA peer 
review. 

 

CP-E3 Suitable   
CP-E4 Suitable   
CP-E5 Suitable   
CP-E6 Suitable   
Technical Element Severe Accident Progression Analysis (SA) (Applicable 

requirements need to be considered in parallel with requirements 
from Part 2 for the SC technical element to ensure that unique Level 
2 aspects are considered.) 

High Level Requirement SA-A 
SA-A1 Suitable Consider “containment” to be equivalent to 

“dry cask structure” for a dry cask PRA peer 
review. 

 

SA-A2 Revise SPECIFY the output parameters to be 
calculated; examples include: 
(a) RCS pressure andfuel temperature 
(b) containmentdry cask internal pressure and 
temperature [see Note (3)] 
(c) criticality 
(d) water levels (RPV, containment, CST, 
BWST, RWST) 

 

High Level Requirement SA-B 
SA-B1 Suitable   
SA-B2 Revise ESTIMATE realistic values of input 

parameters for deterministic calculations. 
Examples of input parameters include: 
(a) containmentdry cask failure pressure and 
temperature 
(b) induced RCS failure criteria 
(c) reactor vessel failure criteria 
(d) fission product inventories in the corefuel 
at the time of corefuel damage 
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High Level Requirement SA-C 
SA-C1 Suitable   
SA-C2 Revise SPECIFY a basis for applying the method 

selected in SA-C1 for the intended application. 
The intended application includes but is not 
limited to the type of reactor and containment 
design and the range of POSs and accident 
sequence characteristics for which the method 
would be applied. A qualitative evaluation of a 
relevant application of the selected method that 
has been used for a similar class of plantdry 
cask storage systems (e.g., manufacturer, 
industry, or Owner’s Group generic study) 
may be used. 

 

SA-C3 Suitable   
High Level Requirement SA-D 
SA-D1 Suitable   
SA-D2 Suitable Consider “plant” to be equivalent to “dry cask 

storage system” for a dry cask PRA peer 
review.  

 

SA-D3 Revise SPECIFY and JUSTIFY the end-point or 
termination time of severe accident 
calculations. For the purpose of source term 
evaluation, USE a minimum end-point or 
termination time of 36 hours after the onset of 
corefuel damage (and containmentthe dry 
cask storage system has reached a stable 
configuration) for all severe accident 
calculations [see Note (4)]. 

 

High Level Requirement SA-E 
SA-E1 Suitable   
SA-E2 Suitable   
SA-E3 Suitable   
SA-E4 Suitable   
SA-E5 Suitable   
High Level Requirement SA-F 
SA-F1 Suitable   
SA-F2 Suitable   
SA-F3 Suitable   
SA-F4 Suitable   
SA-F5 Suitable   
SA-F6 Suitable   
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Technical Element Prob. Treatment of Level 2 PRA Accident Progression (PT) 
High Level Requirement PT-A (Applicable requirements need to be considered in parallel with 

requirements from Part 2 for the AS technical element to ensure that 
unique Level 2 aspects are considered.) 

PT-A1 Suitable   
PT-A2 Suitable   
PT-A3 Revise DEVELOP a logic structure using the method 

selected in PT-A1 (i.e., CET or equivalent) 
that incorporates the items identified in PT-A2, 
PT-A4, PT-A6, and PT-A7 as well as: 
(a) initial conditions of Level 2 analysis 
(output from Level 1 PRA/Level 2 PRA 
interface, Section 4.3.2) 
(b) discrimination of different radiological 
release pathways to the environment 
(c) restoration of coolant injection function 
prior to RPV lower head failure, offering the 
possibility of terminating core damage within 
the RPV 
(d) containment and RPV dry cask storage 
status at the time of corefuel damage 
(e) accident progression phenomena that affect 
the evaluation of containmentdry cask failure 
or bypass (address at least those phenomena in 
Table 4.5-8) 
(f) loss of containmentcask integrity including 
time of failure and resulting leakage area and 
location(s) 
(g) status of containmentrelease mitigation 
systems including external sprays, air cleanup, 
and ventilation systems 
(h) accident progression phenomena that may 
be important to specific POSs. These include 
phenomena such as air ingression and its 
effects on fuel cladding oxidation and fission 
product release during reactor shutdown 
affecting accident sequences initiated during 
cask loading or movement. 

 

PT-A4 Suitable Consider “containment pressure boundary” to 
be equivalent to “dry cask pressure boundary” 
for a dry cask PRA peer review. 

 

PT-A5 Suitable   
PT-A6 Suitable   
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PT-A7 Suitable Consider “containment pressure boundary” to 
be equivalent to “dry cask pressure boundary” 
for a dry cask PRA peer review.  Applicability 
needs to be considered for each phase of the 
cask loading and transport process.  For 
example, if the model begins with cask loading 
inside the spent fuel structure, fission product 
retention within the structure would need to be 
addressed for events initiated during cask 
loading. 

 

PT-A8 Suitable May only be applicable during cask loading 
and movement. 

 

PT-A9 Suitable   
PT-A10 Suitable   
PT-A11 Suitable   
PT-A12 Suitable Consider “containment pressure boundary” to 

be equivalent to “dry cask pressure boundary” 
for a dry cask PRA peer review.  May only be 
applicable during cask loading and movement 
from spent fuel storage structure. 

 

PT-A13 Suitable   
PT-A14 Suitable   
PT-A15 Suitable   
PT-A16 Not Applicable Surrogate release metrics are not expected to 

be used for a dry cask storage PRA. 
 

High Level Requirement PT-B (Applicable requirements need to be considered in parallel with 
requirements from Part 2 for the DA technical element to ensure that 
unique Level 2 aspects are considered.) 

PT-B1 Suitable   
PT-B2 Suitable   
PT-B3 Suitable   
PT-B4 Not Applicable Bypass events are not expected to be 

applicable to the dry cask storage PRA.  
Applicability may need to be re-considered if 
the model begins with cask loading inside the 
spent fuel structure and there is potential for 
bypassing the boundary of the structure (e.g., 
failure of ventilation system closure on high 
radiation). 

 

PT-B5 Suitable Consider “containment” to be equivalent to 
“dry cask” for a dry cask PRA peer review. 

 

PT-B6 Suitable   
PT-B7 Suitable Consider “containment” to be equivalent to 

“dry cask” for a dry cask PRA peer review. 
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PT-B8 Suitable Consider “plant” to be equivalent to “dry cask 
storage system” for a dry cask PRA peer 
review.  

 

PT-B9 Suitable Applicability may be limited to cask loading 
operations inside the spent fuel structure. 

 

PT-B10 Suitable   
High Level Requirement  PT-C (Applicable requirements need to be considered in parallel 

with requirements from Part 2 for the SY technical element to ensure 
that unique Level 2 aspects are considered.) 

PT-C1 Suitable   
PT-C2 Suitable   
PT-C3 Suitable   
PT-C4 Not Applicable Equipment survivability in adverse 

environments should not be a factor in a dry 
cask storage PRA. 

 

PT-C5 Not Applicable Equipment survivability in adverse 
environments should not be a factor in a dry 
cask storage PRA. 

 

PT-C6 Not Applicable SGTR is not applicable to the dry cask storage 
PRA. 

 

PT-C7 Not Applicable Induced SGTR is not applicable to the dry cask 
storage PRA. 

 

PT-C8 Suitable Consider “containment isolation system” to be 
equivalent to “spent fuel ventilation isolation 
system” for the dry cask storage PRA peer 
review.  Applicability may be limited to cask 
loading operations inside the spent fuel 
structure. 

 

PT-C9 Not Applicable ISLOCA is not applicable to the dry cask 
storage PRA.  May be applicable to the spent 
fuel pool PRA. 

 

PT-C10 Not Applicable This is primarily applicable to BWR reactor 
designs. 

 

PT-C11 Not Applicable Equipment survivability in adverse 
radiological environments should not be a 
factor in a dry cask storage PRA. 

 

PT-C12 Suitable   
High Level Requirement  PT-D (Applicable requirements need to be considered in parallel 

with requirements from Part 2 for the HR technical element to ensure 
that unique Level 2 aspects are considered.) 

PT-D1 Suitable   
PT-D2 Suitable Consider “core damage” to be equivalent to 

“fuel damage” for the dry cask storage PRA. 
 

PT-D3 Suitable   
PT-D4 Suitable   
PT-D5 Suitable   
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PT-D6 Suitable   
PT-D7 Suitable   
High Level Requirement  PT-E (Applicable requirements need to be considered in parallel 

with requirements from Part 2 for the QU technical element to ensure 
that unique Level 2 aspects are considered.) 

PT-E1 Suitable   
PT-E2 Suitable   
PT-E3 Suitable   
PT-E4 Not Applicable This is expected to be an integrated Level 2 

model with no intermediate Level 1 results. 
 

PT-E5 Suitable   
PT-E6 Suitable   
PT-E7 Suitable   
PT-E8 Suitable   
PT-E9 Suitable   
PT-E10 Suitable   
PT-E11 Suitable   
PT-E12 Suitable   
PT-E13 Suitable   
PT-E14 Suitable   
High Level Requirement  PT-F 
PT-F1 Suitable   
PT-F2 Suitable   
PT-F3 Suitable Consider “containment capacity” to be 

equivalent to “dry cask capacity” for the dry 
cask storage PRA peer review. 

 

PT-F4 Suitable   
PT-F5 Suitable   
PT-F6 Suitable Consider “containment failure modes and 

phenomena” to be equivalent to “dry cask 
failure modes and phenomena” for the dry cask 
storage PRA peer review. 

 

PT-F7 Suitable   
PT-F8 Suitable   
PT-F9 Suitable   
PT-F10 Suitable   
PT-F11 Suitable   
PT-F12 Suitable   
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Technical Element Radiological Source Term Analysis (ST) 
High Level Requirement ST-A 
ST-A1 Revise SPECIFY attributes of radionuclide RCs 

(source term bins) in terms of sequence 
characteristics that can significantly affect the 
source term (examples include: release path, 
time and location of containmentdry cask 
failure, and availability of sprays, and 
occurrence of molten core-concrete 
interaction) [see Note (1)]. 

 

ST-A2 Suitable   
ST-A3 Suitable   
ST-A4 Suitable   
ST-A5 Suitable   
ST-A6 Not Applicable Surrogate release metrics are not expected to 

be used for a dry cask storage PRA. 
 

ST-A7 Not Applicable Surrogate release metrics are not expected to 
be used for a dry cask storage PRA. 

 

High Level Requirement ST-B 
ST-B1 Suitable   
ST-B2 Suitable Item (h) would not be applicable to a dry cask 

storage PRA. 
 

ST-B3 Suitable   
ST-B4 Suitable   
ST-B5 Suitable   
ST-B6 Not Applicable Bypass events are not expected to be 

applicable to the dry cask storage PRA.  
Applicability may need to be re-considered if 
the model begins with cask loading inside the 
spent fuel structure and there is potential for 
bypassing the boundary of the structure (e.g., 
failure of ventilation system closure on high 
radiation). 

 

High Level Requirement ST-C 
ST-C1 Suitable   
ST-C2 Suitable   
ST-C3 Suitable   
High Level Requirement ST-D 
ST-D1 Suitable   
ST-D2 Suitable   
ST-D3 Suitable   
ST-D4 Not Applicable Surrogate release metrics are not expected to 

be used for a dry cask storage PRA. 
 

ST-D5 Not Applicable Surrogate release metrics are not expected to 
be used for a dry cask storage PRA. 
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Technical Element Evaluation and Presentation of Results (ER) (Applicable 
requirements need to be considered in parallel with requirements 
from Part 2 for the QU technical element to ensure that unique Level 
2 aspects are considered.) 

High Level Requirement ER-A 
ER-A1 Suitable   
ER-A2 Suitable Consider “containment” to be equivalent to 

“dry cask” for a dry cask PRA peer review. 
 

ER-A3 Not Applicable The NRC Level 3 PRA is being done as a one-
time study.  Therefore maintenance and update 
requirements are not applicable. 

 

High Level Requirement ER-B 
ER-B1 Suitable   
High Level Requirement ER-C 
ER-C1 Not Applicable This is expected to be an integrated Level 2 

model with no intermediate Level 1 results. 
 

ER-C2 Suitable   
ER-C3 Suitable   
ER-C4 Suitable   
Technical Element Interface between Level 2 PRA and Level 3 Analyses (L3) 
High Level Requirement L3-A 
L3-A1 Suitable   
L3-A2 Suitable   
L3-A3 Suitable   
L3-A4 Suitable   
L3-A5 Suitable   
L3-A6 Suitable   
L3-A7 Suitable   
L3-A8 Suitable   
L3-A9 Suitable   
High Level Requirement L3-B 
L3-B1 Suitable   
L3-B2 Suitable   
L3-B3 Suitable   
 
Notes 
 

1. The source PRA Standard is taken to be ASME/ANS RA‐S‐1.2‐2014 as released for trial 
use in the NRC Level 2 model peer reviews. 

2. In general, this assessment was performed looking only at Capability Category II 
supporting requirements. 
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3. The Assessment depositions can be: 
a. Suitable – the supporting requirement language can be used with no changes or 

minor word substitutions noted in the comments to accommodate the dry cask 
storage PRA. 

b. Revise – the supporting requirement language is revised to reflect application of a 
dry cask storage PRA; in general, this does not change the intent of the supporting 
requirement. 

c. Replace – replace the old supporting requirement with a new one. 
d. Not Applicable – the supporting requirement need not be reviewed as part of a dry 

cask storage PRA peer review. 
 


