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Table G-3. Beyond Category 2 Final Event 
Sequences Summary (Continued) 

Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD05-HLW-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to HLW 
canisters inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to a crane induced impact to TC or a CTT collision. In 
this sequence the transportation cask fails, the 
confinement boundary fails, and moderator enters 
canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD05-NVL-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in a 
filtered radionuclide release also important to criticality 
due to a crane induced impact to TC or a CTT collision. In 
this sequence the transportation cask fails, the 
confinement boundary remains intact, and moderator 
enters canister. 

1 NAVAL CANISTER O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD05-NVL-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to a crane induced impact to TC or a CTT collision. In 
this sequence the transportation cask fails, the 
confinement boundary fails, and moderator enters 
canister. 

1 NAVAL CANISTER 6.E-09 2.E-09 2.E-08 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-HLW-SEQ05-RRC RR-FILTERED-ITC This sequence represents a structural challenge to HLW 
canisters inside a transportation cask resulting in a filtered 
radionuclide release also important to criticality due to 
CTT collision with shield door. In this sequence the cell 
door structure remains intact, the transportation cask fails, 
the confinement boundary remains intact, and moderator 
enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-HLW-SEQ07-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to HLW 
canisters inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door structure remains intact, the transportation cask 
fails, the confinement boundary fails, and moderator 
enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-HLW-SEQ11-RRC RR-FILTERED-ITC This sequence represents a structural challenge to HLW 
canisters inside a transportation cask resulting in a filtered 
radionuclide release also important to criticality due to 
CTT collision with shield door. In this sequence the cell 
door fails and impacts the waste form, the transportation 
cask fails, the confinement boundary remains intact, and 
moderator enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-HLW-SEQ13-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to HLW 
canisters inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door fails and impacts the waste form, the 
transportation cask fails, the confinement boundary fails, 
and moderator enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 
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Table G-3. Beyond Category 2 Final Event 
Sequences Summary (Continued) 

Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD06-NVL-SEQ05-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in a 
filtered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door structure remains intact, the transportation cask 
fails, the confinement boundary remains intact, and 
moderator enters canister. 

1 NAVAL CANISTER O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-NVL-SEQ07-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door structure remains intact, the transportation cask 
fails, the confinement boundary fails, and moderator 
enters canister. 

1 NAVAL CANISTER 2.E-13 O.E+OO 1.E-12 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-NVL-SEQ11-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in a 
filtered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door fails and impacts the waste form, the 
transportation cask fails, the confinement boundary 
remains intact, and moderator enters canister. 

1 NAVAL CANISTER O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD06-NVL-SEQ13-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister inside a transportation cask resulting in an 
unfiltered radionuclide release also important to criticality 
due to CTT collision with shield door. In this sequence the 
cell door fails and impacts the waste form, the 
transportation cask fails, the confinement boundary fails, 
and moderator enters canister. 

1 NAVAL CANISTER O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD07-HLW-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in a filtered radionuclide release 
also important to criticality due to object dropped on to 
canister, or impact due to movement of CTM, CTT, or 
WPTT, or drop from operational height or above operation 
height; a side impact, a side impact, a canister dropped 
inside CTM or TC impact with lid removed. In this 
sequence the canister fails, the confinement boundary 
remains intact, and moderator enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD07-HLW-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in an unfiltered radionuclide 
release also important to criticality due to object dropped 
on to canister, or impact due to movement of CTM, CTT, 
or WPTT, or drop from operational height or above 
operation height; a side impact, a side impact, a canister 
dropped inside CTM or TC impact with lid removed. In this 
sequence the canister fails, the confinement boundary 
fails, and moderator enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 
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Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD07-NVL-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to object dropped on to 
canister, a movement inside CTM, CTT, or WPTT, a 
canister drop from or above operational height, a side 
impact to canister, a canister collision or impact or a 
canister dropped inside CTM. In this sequence the 
canister fails, the confinement boundary remains intact, 
and moderator enters canister. 

1 NAVAL CANISTER O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD07-NVL-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to object dropped 
on to canister, a movement inside CTM, CTT, or WPTT, a 

1 NAVAL CANISTER 5.E-09 1.E-09 2.E-08 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

canister drop from or above operational height, a side 
impact to canister, a canister collision or impact or a 
canister dropped inside CTM. In this sequence the 
canister fails, the confinement boundary fails, and 
moderator enters canister. 

ESD08-HLW-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in a filtered radionuclide release 
also important to criticality due to a WPTT collision, a 
premature WPTT tilt-down or a WPTT derailment. In this 
sequence the canister fails, the confinement boundary 
remains intact, and moderator enters canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD08-HLW-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in an unfiltered radionuclide 
release also important to criticality due to a WPTT 
collision, a premature WPTT tilt-down or a WPTT 
derailment. In this sequence the canister fails, the 
confinement boundary fails, and moderator enters 
canister. 

5 HLW CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD08-NVL-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to a WPTT collision, a 
premature WPTT tilt-down or a WPTT derailment. In this 
sequence the canister fails, the confinement boundary 
remains intact, and moderator enters canister. 

1 NAVAL WP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD08-NVL-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to a WPTT 
collision, a premature WPTT tilt-down or a WPTT 
derailment. In this sequence the canister fails, the 
confinement boundary fails, and moderator enters 
canister. 

1 NAVAL WP 2.E-10 5.E-11 5.E-10 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD09-HLW-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in a filtered radionuclide release 
also important to criticality due to welding damage to 
canister or RHS drops object on WP lid. In this sequence 
the canister fails, the confinement boundary remains 
intact, and moderator enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

G-93 November 2008 I 



Initial Handling Facility Reliability and 
Event Sequence Categorization Analysis 

5IA-PSA-IHOO-00200-000-00B 

Table G-3. Beyond Category 2 Final Event 
Sequences Summary (Continued) 

Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD09-HLW-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in an unfiltered radionuclide 
release also important to criticality due to welding damage 
to canister or RHS drops object on WP lid. In this 
sequence the canister fails, the confinement boundary 
fails, and moderator enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD09-NVL-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to welding damage to 
canister or RHS drops object on WP lid. In this sequence 
the canister fails, the confinement boundary remains 
intact, and moderator enters canister. 

1 NAVAL WP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD09-NVL-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to welding damage 
to canister or RHS drops object on WP lid. In this 
sequence the canister fails, the confinement boundary 
fails, and moderator enters canister. 

1 NAVAL WP 2.E-09 7.E-10 5.E-09 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD10-HLW-SEQ5-RRC RR-FILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in a filtered radionuclide release 
also important to criticality due to WPTT derailment, an 
improper tiltdown or departure of WPTT or a WPTT 
collision. In this sequence the WP fails, the canister fails, 
the confinement boundary remains intact, and moderator 
enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD1 O-HLW-SEQ7-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in an unfiltered radionuclide 
release also important to criticality due to WPTT 
derailment, an improper tiltdown or departure of WPTT or 
a WPTT collision. In this sequence the WP fails, the 
canister fails, the confinement boundary fails, and 
moderator enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD10-NVL-SEQ5-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to WPTT derailment, an 
improper tiltdown or departure of WPTT or a WPTT 
collision. In this sequence the WP fails, the canister fails, 
the confinement boundary remains intact, and moderator 
enters canister. 

1 NAVAL WP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD1 O-NVL-SEQ7-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to WPTT 
derailment, an improper tiltdown or departure of WPTT or 
a WPTT collision. In this sequence the WP fails, the 
canister fails, the confinement boundary fails, and 
moderator enters canister. 

1 NAVAL WP 2.E-08 5.E-09 6.E-08 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD11-HLW-SEQ5-RRC RR-FILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in a filtered radionuclide release 
also important to criticality due to a TEV collision, an 
object dropped on to WP, a crane interference or a WPTT 
or WPTC malfunction. In this sequence the WP fails, the 
canister fails, the confinement boundary remains intact, 
and moderator enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 
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Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD11-HLW-SEQ7-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to an 
HLW canister resulting in an unfiltered radionuclide 
release also important to criticality due to a TEV collision, 
an object dropped on to WP, a crane interference or a 
WPTT or WPTC malfunction. In this sequence the WP 
fails, the canister fails, the confinement boundary fails, 
and moderator enters canister. 

1HLWWP WITH 5 CANISTERS O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD11-NVL-SEQ5-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to a TEV collision, an 
object dropped on to WP, a crane interference or a WPTT 
or WPTC malfunction. In this sequence the WP fails, the 
canister fails, the confinement boundary remains intact, 
and moderator enters canister. 

1 NAVAL WP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD11-NVL-SEQ7-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to a TEV collision, 
an object dropped on to WP, a crane interference or a 
WPTT or WPTC malfunction. In this sequence the WP 
fails, the canister fails, the confinement boundary fails, 
and moderator enters canister. 

1 NAVAL WP 6.E-09 2.E-09 2.E-08 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD13-HLW-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a W­
WP resulting in a filtered radionuclide release also 
important to criticality due to localized fire: WP in loadout 
or positioning room or a large fire in entire facility. In this 
sequence the canister fails, the confinement boundary 
remains intact, and moderator enters canister. 

1 HLWWP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD13-HLW-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a W­
WP resulting in an unfiltered radionuclide release also 
important to criticality due to localized fire: WP in loadout 
or positioning room or a large fire in entire facility. In this 
sequence the canister fails, the confinement boundary 
fails, and moderator enters canister. 

1 HLWWP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

ESD13-NVL-SEQ4-RRC RR-FILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in a filtered radionuclide release 
also important to criticality due to localized fire: WP in 
loadout , loading, unloading, or positioning room: a 
localized fire with TC in cask prep area or a canister in 
transfer room or a large fire in entire facility. In this 
sequence the canister fails, the confinement boundary 
remains intact, and moderator enters canister. 

1 NAVAL WP O.E+OO O.E+OO O.E+OO Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 
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Table G-3. Beyond Category 2 Final Event 
Sequences Summary (Continued) 

Event Sequence Group ID End State Description Material-At-Risk Mean Median Std Dev Event Sequence. Cat. Basis for Cateqorization 

ESD13-NVL-SEQ6-RRC RR-UNFILTERED-ITC This sequence represents a structural challenge to a 
naval canister resulting in an unfiltered radionuclide 
release also important to criticality due to localized fire: 
WP in loadout , loading, unloading, or positioning room: a 
localized fire with TC in cask prep area or a canister in 
transfer room or a large fire in entire facility. In this 
sequence the canister fails, the confinement boundary 
fails, and moderator enters canister. 

1 NAVAL WP 4.E-06 4.E-06 2.E-06 Beyond Category 2 Categorization by mean frequency and 
grouping by sequences 

NOTE:	 CTM = canister transfer machine; CTT = cask transfer trolley; HLW = high-level radioactive waste; MCO = multicanister overpack; NVL = naval; TC = transportation cask; 
TEV = transport and emplacement vehicle; WP = waste package; WPTC = waste package transfer carriage; WPTT = waste package transfer trolley. 

Source: Original 
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ATTACHMENT H
 
SAPHIRE MODEL AND SUPPORTING FILES
 

This attachment is the CD containing the SAPHIRE model and supporting files. The electronic 
files contained on the CD are identified below. 

~ Agdress I.· 
Back ... 

Name Size 

» 
Search Folders I~ ~ ~ I... 

Microsoft EHcel Worksheet 

_ cask strain, xis 

_ IHF CB Report, xis 

_ IHF Fire Frequency - no suppression. xis 

_ PEFA Chart, xis 

_ YMP Active Comp Database_final 8 August 2008, xis 

Attachment H Fire PEFA files. zip 

IHF Project Files 09-10-2008. zip 

Mathcad 12 - Final BE List Mathcad Files 080808, zip 

128 KB 

895 KB 

315 KB 

62 KB 

354 KB 

3)839 KB 

8)814 KB 

6) 133 KB 

Go 

Date Modified 

2/29/2008 8: 50 AM 

1/30/2008 10:30 AM 

2/14/2008 1:36 PM 

7/17/2008 1: 18 PM 

8/12/2008 4: 02 AM 

3/6/2008 2: 40 PM 

9/10/2008 12:55 PM 

8/12/2008 4: 35 PM 
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