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#   END-STATE

  1 T   MSL-ET2
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3 T   CONFIG-IP4-A

  4   @END-ANALYSIS

  5 T   CONFIG-IP5-B

  6   @END-ANALYSIS
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#   END-STATE   Frequency

  1   WP-21-PWR-AP   3.822E-001

  2   WP-21-PWR-CR   8.426E-003

  3   WP-12-PWR-AP   1.450E-002

  4   WP-44-BWR-AP   2.516E-001

  5   WP-24-BWR-AP   7.462E-003

  6   WP-DOE-1-SHORT   4.453E-004

  7   WP-DOE-1-LONG   5.430E-003

  8   WP-DOE-2-SHORT   1.466E-002

  9   WP-DOE-3-SHORT   1.423E-003

 10   WP-DOE-3-LONG   3.563E-004

 11   WP-DOE-3-MCO   1.956E-002

 12   WP-DOE-4-SHORT   5.823E-002

 13   WP-DOE-4-LONG   3.736E-003

 14   WP-DOE-5-SHORT   1.776E-003

 15   WP-DOE-5-LONG   6.480E-003

 16   WP-DOE-6-LONG   5.380E-002

 17   WP-DOE-7-SHORT   1.090E-001

 18   WP-DOE-7-LONG   8.727E-005

 19   WP-DOE-8-SHORT   1.246E-003

 20   WP-DOE-8-LONG   1.691E-003

 21   WP-DOE-9-SHORT   7.103E-004

 22   WP-DOE-9-LONG   3.058E-002

 23   WP-NAVAL-SHORT   1.282E-002

 24   WP-NAVAL-LONG   1.388E-002
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   IP-DRY

  4   @END-ANALYSIS
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  6   @END-ANALYSIS
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 IGNEOUS -  Igneous Event Tree 2004/07/09
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS

  4   @END-ANALYSIS
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 13 T   CONFIG-NF-F

 14   @END-ANALYSIS

 15 T   CONFIG-IP2-D

 16   @END-ANALYSIS

 17 T   CONFIG-IP4-A

 18   @END-ANALYSIS

 19 T   CONFIG-IP2-D

 20   @END-ANALYSIS

 21 T   CONFIG-IP3
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 CONFIG-BATH -  Bathtub Configuration Event Tree 2004/07/09
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS
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 14   @END-ANALYSIS

 15   @END-ANALYSIS
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 18   IP-3D

 19   @END-ANALYSIS

 20 T   CONFIG-IP3-G

 21   @END-ANALYSIS
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 CONFIG-IP3 -  Configuration IP-3 Sub Event Tree 2004/07/09
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   NF-DD

  4   @END-ANALYSIS

  5   @END-ANALYSIS
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  7   @END-ANALYSIS

  8   @END-ANALYSIS
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#   END-STATE

  1   @END-ANALYSIS

  2 T   IG-INTRUSIVE2
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  5 T   IG-INTRUSIVE2

  6   @END-ANALYSIS
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 11 T   CONFIG-NF-F

 12   @END-ANALYSIS

 13   @END-ANALYSIS
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 18 T   CONFIG-NF-F

 19   @END-ANALYSIS
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS
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  5   @END-ANALYSIS
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  7   @END-ANALYSIS
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 CONFIG-IP2-D -  Configuration IP-2 Transfer Point D 2004/07/09
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#   END-STATE

  1   @END-ANALYSIS

  2   IG-I1

  3   @END-ANALYSIS

  4   IG-I1

  5   @END-ANALYSIS

  6   @END-ANALYSIS

  7   @END-ANALYSIS

  8   IG-I2

  9   @END-ANALYSIS

 10   IG-I2

 11 T   CONFIG-NF-F

 12   @END-ANALYSIS

 13   IG-I3

 14   @END-ANALYSIS

 15   IG-I3

 16 T   CONFIG-NF-F

 17   @END-ANALYSIS

 18   IG-I2

 19   @END-ANALYSIS

 20   IG-I2

 21 T   CONFIG-NF-F

 22   @END-ANALYSIS

 23   IG-I3

 24   @END-ANALYSIS

 25   IG-I3

 26 T   CONFIG-NF-F

 27   @END-ANALYSIS

 28   IG-I2

 29   @END-ANALYSIS
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS

  4   IP-3C

  5   @END-ANALYSIS

  6   IP-3C

  7   @END-ANALYSIS

  8 T   CONFIG-IP2-D

  9   @END-ANALYSIS
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 CONFIG-IP3-G -  Configuration IP-3 Transfer Point G 2004/07/09
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#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS

  4   IG-E1

  5   @END-ANALYSIS

  6   @END-ANALYSIS

  7   IG-E2

  8   @END-ANALYSIS

  9   IG-E2
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 13   @END-ANALYSIS

 14   IG-E4
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  1 T   YMP-INIT-EVENTS

[image: image16.emf]CRIT-POT-WF

Criticality

Potential of

Waste Form

MS-FF-15

Chemical changes

in perched water

precipitates FM

MS-FF-14

Accumulation of FM

solute in topographic

lows above

altered TSbv

MS-FF-13

Sorption of fissile

material on clays

and zeolites in

altered TSbv

MS-FF-12

Transport of

fissile material

solutes to altered

TSbv

MS-FF-11

Precipitation of

fissile material as

carrier plume is

altered by rocks

MS-FF-3

Fissile material

solutes are

transported to

water table

MS-FF-2

Separation of

fissile material

from neutron

absorbers

MS-FF-1

Transport of fissile

material solutes 

to Tsw units in 

carrier plume

CONFIG-FF-J

Far Field

External Criticality

Potential

(FF-1 and FF-3)

#   END-STATE

  1   @END-ANALYSIS

  2   @END-ANALYSIS

  3   @END-ANALYSIS

  4   @END-ANALYSIS

  5   FF-1A

  6   @END-ANALYSIS

  7   @END-ANALYSIS

  8   @END-ANALYSIS

  9   FF-1B

 10   @END-ANALYSIS

 11   @END-ANALYSIS

 12   @END-ANALYSIS

 13   FF-1C

 14   @END-ANALYSIS

 15 T   CONFIG-FF3
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Attachment I - Configuration Generator Model Event Tree and saphire rules

The event trees used in the SAPHIRE CGM are presented and discussed in Section I.1.  The logic rules used to assign the basic event probabilities and direct the evaluation of the event trees are presented in Sections I.2 through I.22.

I.1
SAPHIRE Event Trees

Figures I-1 through I-27 present the event trees used in the CGM.  Figure I-1 presents the “WP–WF” event tree used for determining the waste form and waste package type inventory fraction.  Figure I-2 presents the “WP01-21-PWR-AP” event tree used to initiate the analysis of the 21-PWR Absorber Plate waste package type.  This event tree is an example of the 22 waste package type event trees defined in Table 6.2.  Figure I-3 presents the “YMP–INIT–EVENTS” event tree for directing the SAPHIRE evaluation of the criticality FEPs cases – base case, seismic disruptive event, rock fall disruptive event, and the igneous disruptive event.  Figures I­4 and I-5 presents the “MSL–ET” and “MSL–ET2” event trees for initiating the evaluation of the configuration classes of the master scenario list (YMP 2003, Section 3.3).  The event trees of Figures I-6 through I-13 detail the events and processes necessary for the formation and evaluation of in-package configuration classes.  The event trees of Figures I-14 through I-20 detail the events and processes necessary for the formation and evaluation of near-field configuration classes.  The event trees of Figures I-21 through I-23 detail the events and processes necessary for the formation and evaluation of far-field configuration classes.  Finally, Figures I-24 through I-27 present the event trees required for the formation and evaluation of configuration classes resulting from an igneous disruptive event.
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Figure I-1.  Waste Form and Waste Package Type Inventory Fraction Event Tree — “WP-WF”
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Figure I-2.  Example of Waste Package Type Event Tree — “WP01-21-PWR-AP”
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Figure I-3.  Criticality FEPs Case Assignment Event Tree — ”YMP-INIT-EVENT”
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Figure I-4.  Master Scenario List Event Tree — ”MSL-ET”
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Figure I-5.  Master Scenario List Event Tree – Continued — ”MSL-ET2”
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Figure I-6.  Bathtub Configuration Event Tree — “CONFIG-BATH”
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Figure I-7.  Flow-Through Configuration Event Tree — “CONFIG-NOBATH”
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Figure I-8.  Configuration Class IP-2 Event Tree — “CONFIG-IP2-D”
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Figure I-9.  Configuration Class IP-3 Event Tree — “CONFIG-IP3”
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Figure I-10.  Continuation of Configuration Class IP-3 Event Tree — “CONFIG-IP3-G”
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Figure I-11.  Configuration Class IP-4 Event Tree — “CONFIG-IP4-A”


Figure I-12.  Configuration Class IP-5 Event Tree — “CONFIG-IP5-B”


Figure I-13.  Configuration Class IP-6 Event Tree — “CONFIG-IP6-C”


Figure I-14.  Initial Near-Field Configuration Class Event Tree — “CONFIG-NF-F” 


Figure I-15.  Near-Field Configuration Class NF-1 Event Tree — “CONFIG-NF1”


Figure I-16.  Near-Field Configuration Class NF-2 Event Tree — “CONFIG-NF2”


Figure I-17.  Near-Field Configuration Class NF-3 Event Tree — “CONFIG-NF3”


Figure I-18.  Near-Field Configuration Class NF-4 Event Tree — “CONFIG-NF4”


Figure I-19.  Near-Field Configuration Class NF-4 Event Tree – Continued — “CONFIG-NF4-E”


Figure I-20.  Near-Field Configuration Class NF-5 Event Tree — “CONFIG-NF5-I”


Figure I-21.  Far-Field Configuration Class FF-1 Event Tree — “CONFIG-FF-J”


Figure I-22.  Far-Field Configuration Class FF-2 Event Tree — “CONFIG-FF-K”


Figure I-23.  Far-Field Configuration Class FF-3 Event Tree — “CONFIG-FF3”


Figure I-24.  Initial Igneous Event Tree — “IGNEOUS”


Figure I-25.  Eruptive Scenario Igneous Event Tree — “IG-ERUPTIVE”


Figure I-26.  Intrusive Scenario Igneous Event Tree — “IG-INTRUSIVE”


Figure I-27.  Intrusive Scenario Igneous Event Tree - Continued — “IG-INTRUSIVE2”

I.2
Linkage Rules for the “WP-WF” Event Tree (Figure I-1)

The following linkage rules are used to assign the event values representing the percentage of total waste package inventory for the various waste form types, waste form subtypes, and waste package types.

|

| Top Event WF-SOURCE

| waste form source fractions

|

if always then

|

| assign CSNF, DOE SNF, and NAVAL waste form fractions

|

 /WF-SOURCE    = WF-SOURCE-CSNF;

  WF-SOURCE[1] = WF-SOURCE-DSNF;

  WF-SOURCE[2] = WF-SOURCE-NSNF;

|

endif;

|

|

| Top Event WF-TYPE-PERC

| waste form type fractions

|

if /WF-SOURCE then

|

| individual CSNF type assignment

|

 /WF-TYPE-PERC = WF-TYPE-PWR;

  WF-TYPE-PERC = WF-TYPE-BWR;

elsif WF-SOURCE[1] then

|

| individual DOE waste form type assignment

|

 /WF-TYPE-PERC    = WF-TYPE-FFTF;

  WF-TYPE-PERC[1] = WF-TYPE-TRIGA;

  WF-TYPE-PERC[2] = WF-TYPE-NREACT;

  WF-TYPE-PERC[3] = WF-TYPE-SHPWR;

  WF-TYPE-PERC[4] = WF-TYPE-SHLWBR;

  WF-TYPE-PERC[5] = WF-TYPE-FSV;

  WF-TYPE-PERC[6] = WF-TYPE-MD;

  WF-TYPE-PERC[7] = WF-TYPE-FERMI;

  WF-TYPE-PERC[8] = WF-TYPE-TMI;

|

endif;

|

|

| Top Event WP-TYPE

| waste package type fractions

|

if /WF-SOURCE-CSNF * /WF-TYPE-PWR then

|

| 21-PWR AP, 21-PWR CR, and 12-PWR assignment

|

 /WP-TYPE = WP-TYPE-21PWRAP;

  WP-TYPE[1] = WP-TYPE-21PWRCR;

  WP-TYPE[2] = WP-TYPE-12PWRAP;

|

endif;

|

if /WF-SOURCE-CSNF * WF-TYPE-BWR then

|

| 44-BWR and 24-BWR assignment

|

 /WP-TYPE = WP-TYPE-44BWR;

  WP-TYPE = WP-TYPE-24BWR;

|

endif;

|

if WF-SOURCE-DSNF * /WF-TYPE-FFTF then

|

| FFTF short and long assignment

|

 /WP-TYPE = WP-TYPE-FFTFSH;

  WP-TYPE = WP-TYPE-FFTFL;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-NREACT then

|

| N Reactor short, long, and mco assignment

|

 /WP-TYPE = WP-TYPE-NREACTSH;

  WP-TYPE[1] = WP-TYPE-NREACTL;

  WP-TYPE[2] = WP-TYPE-NREACTMCO;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-SHPWR then

|

| Shippingport LWR short and long assignment

|

 /WP-TYPE = WP-TYPE-SHPWRSH;

  WP-TYPE = WP-TYPE-SHPWRL;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-SHLWBR then

|

| Shippingport LWBR short and long assignment

|

 /WP-TYPE = WP-TYPE-SHLWBRSH;

  WP-TYPE = WP-TYPE-SHLWBRL;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-MD then

|

| Aluminum Based melt & dilute short and long assignment

|

 /WP-TYPE = WP-TYPE-MDSH;

  WP-TYPE = WP-TYPE-MDL;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-FERMI then

|

| Enrico Fermi short and long assignment

|

 /WP-TYPE = WP-TYPE-FERMISH;

  WP-TYPE = WP-TYPE-FERMIL;

|

endif;

|

if WF-SOURCE-DSNF * WF-TYPE-TMI then

|

| Three Mile Island II Short and Long assignment

|

 /WP-TYPE = WP-TYPE-TMISH;

  WP-TYPE = WP-TYPE-TMIL;

|

endif;

|

if WF-SOURCE-NSNF then

|

| Naval short and long assignment

|

 /WP-TYPE = WP-TYPE-NAVALSH;

  WP-TYPE = WP-TYPE-NAVALL;

|

endif;

I.3
Linkage Rules for the “YMP-INIT-EVENT” Event Tree (Figure I­3)

The following linkage rules are used to substitute the event values for the four criticality FEPs cases considered in the SAPHIRE analysis – (1) Base Case, (2) Seismic Disruptive Event; (3) Rock Fall Disruptive Event, and (4) Igneous Disruptive Event.  This event tree also assigns values for the fraction of lithophsysal and nonlithophysal geologic zones of the repository.

|

if always then

|

| Top Event INIT-EVENT

| initiate process of criticality FEPs cases

|

 /INIT-EVENT    = BASE-CASE;

  INIT-EVENT[1] = SEISMIC-EVENT;

  INIT-EVENT[2] = ROCKFALL-EVENT;

  INIT-EVENT[3] = IGNEOUS-EVENT;

|

| Top Event SEIS-RANGE

| probability of seismic exceedance frequency ranges

|

 /SEIS-RANGE    = SEIS-2E-8TO1E-8;

  SEIS-RANGE[1] = SEIS-6E-8TO2E-8;

  SEIS-RANGE[2] = SEIS-2E-7TO6E-8;

  SEIS-RANGE[3] = SEIS-1E-4TO2E-7;

|

| Top Event SEIS-DAMAGE

| seismic damage due to ground motion

|

 /SEIS-DAMAGE = SEIS-GROUND;

|

| Top Event DRIFT-ZONE

| fraction of repository in lithophysal and nonlithophysal

|

 /DRIFT-ZONE = DRIFT-ZONE-NONL;

  DRIFT-ZONE = DRIFT-ZONE-LITH;

|

endif;

|

| Top Event SEIS-DAMAGE

| seismic damage due to faulting

|

if (/SEIS-RANGE + SEIS-RANGE[1] + (SEIS-RANGE[2] *

    (~init(WP01-21-PWR-AP) + ~init(WP02-21-PWR-CR) +

     ~init(WP03-12-PWR-AP) + ~init(WP04-24-BWR-AP) +

     ~init(WP05-44-BWR-AP))))then

|

| potential faulting damage for all waste package types

| in these seismic ranges (exceptions follow)

|

  SEIS-DAMAGE = SEIS-FAULT-1;

|

elsif (SEIS-RANGE[2] * (init(WP01-21-PWR-AP) + init(WP02-21-PWR-CR) +

                        init(WP03-12-PWR-AP) + init(WP04-24-BWR-AP) +

                        init(WP05-44-BWR-AP))) then

|

| no faulting damage for 21-PWR AP, 21-PWR CR, 12-PWR CR,44-BWR AP,

| and 24-BWR AP waste package types in this seismic range

|

  SEIS-DAMAGE = SEIS-FAULT-0;

|

endif;
I.4
Linkage Rules for the “IGNEOUS” Event Tree (Figure I­24)

The following linkage rules are used to substitute the values for the events and processes that initiate the formation of igneous configurations of the “IGNEOUS” event tree.

|

| for igneous disruptive events only

|

if IGNEOUS-EVENT then

|

| Top Event IG-EVENT-TYPE

| type of igneous event

|

 /IG-EVENT-TYPE = IG-EVENT-TYPE-ERUP;

  IG-EVENT-TYPE = IG-EVENT-TYPE-INT;

|

| Top Event IG-WP-LOC

| initial waste package location

|

 /IG-WP-LOC = IG-TOP-NO-1;

  IG-WP-LOC = IG-TOP-YES-1;

|

endif;
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