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LLOCA ACC LPB ! LPR3 LPH Class Name PDS
Large LOCA Accumulators RHR Low i Low Pressure | Low Pressure
hhitiator Pressure | Cold Leg Hot Leg
Codleg | Reciculatio Recirculatio
hjection (3 ‘ n(3of3 n(2of3
of 3 cold . cold legs) hot legs)
legs) |
hventory ' hventory 1‘ hventory hventory
Control Control / Control / Control /
Heat Removal Heat Removal | Heat Removal
—— ———| Success LLOCA-001
‘ S o > LLOCA-002 |NLW
|
i ) | cD LLOCA-003 [NLW
| |
B ‘ . c LLOCA-004 |NLW
cD LLOCA-005 |{NLW

Reference 34 — all level 1 event trees

Figure 1 - LLOCA Event Tree
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MLOCA cvecs Sl HPR AFW AFW1 LPI LPR Class Name PDS
Medium LOCA High High High SHR via SHR via LowPressure | ColdLeg
Initiator Pv‘euuro Pressure Pressure Auwiliary Awiliary injection | Recirculatio
with Chg With S| n | (no opersior (operstor "
Pumps Pumps ! action) action-15
! minutes)
Inventory Inventory Imentory | HeatRemoval Heat Removal Inventory Inventory
Control Control Control / i Control / Control /
Heat Removal | Heat Removal Heat Removal
S MLOCA-001
| Success MLOCA-002
4 . CcD MLOCA-003 |NLW
—
HPRSH cp MLOCA-004 |NLW
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S MLOCA-006
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[ - cD MLOCA-008 |NLW
HPRS| - . |cp MLOCA-009 |NLW
-—-|CcD MLOCA-010 |NLD
I — —| Success MLOCA-011
—|cb MLOCA-012 |NLW
S ——|CD MLOCA-013 |NLW
— e —_— - -——|CD MLOCA-014 |NLW
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Figure 2 - MLOCA Event Tree
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SLOCA RT cvCcs LPR LTHR MUSL Class PDS
SmalLOCA Reactor Trip cVCS Cold Low Pressure Long-Term Use
Infar Leg Recrculatio Heat containment
Injecton n spray pumps
(nooperator (operator © refl
action) action in 60 RWST from
minutes) Conminment
P
Convol Contr Cantel’ Convol/ Canrnl' con'ol7 Conftol
HeatRemoval HeatRemovel
8SLO
- S - I—
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|
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: S — :
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i ! -
! SLOCA-007 |NHW
[ sLoca-oos
! T HPRCH
i | - - lco sLoca-008 [NLD
' o 1
| BFCH
. g - co sLoCA-010 [NHD
o | success sLOCA-011
- |co SLOCA-012 NHD
— SLOCA-013
|
. } - | success sLocA-014 |NHD
! e co SLOCA-015 | NLW
| HPRSI |
| 47 Success sLoca-01e
|
1 | co SLOCA-017 |NHW
— co SLOCA-017A [ NHD
- sLoca-018
- ‘{ HPRSI
- — - - co sLoca-01e |NLD
BFSI
- - co sLoca-020 [NHD
sLoca-021
i —
i | L 8L NHD
i — co sLocA-023 | NLw
| - — |eo SLOCA-024 |NLW
i
! [ . — e 8LOCA-025 |NHW
! N - co SLOCA-026 [NHD
!
- e _— ATWS SLOCA-027

Figure 3 - SLOCA Event Tree
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SLOCAV RT AFW LTHR CvCs Sl BF HPR J‘ Class Name PDS
Very Small Reactor Trip SHR via Long Term High High Bleed High |
LOCA Auwiliary Heat Removal Pressure Pressure Operation Pressure
Initiator Feedwater Injection Injection Recirculatio
(no operator with Chg With SI n
action) Pumps Pumps i
|
HeatR HeatR y Inventory Heat Removal inventory
Control Control Control Control /
Heat Removal
Success SLOCAV-001
i Success SLOCAV-002
i
! | HPRCH
| co SLOCAV-003 | NHW
|
; ‘ BFCH
| R cp SLOCAV-004 |NHW
o SLOCAV-005
HPRSI
; cD SLOCAV-006 | NHW
BFSI
cD SLOCAV-007 | NHW
[ofs] SLOCAV-008 { NHD
——— | Success SLOCAV-009
HPRCH
. ———-|CD SLOCAV-010 {NHD
[ | eFcH
‘ [ -~ |co SLOCAV-011 |NHD
1
| —-———— - | Success SLOCAV-012
T
i o HPRSI
—— CcD SLOCAV-013 |NHD
BFSI
. - cD SLOCAV-014 |NHD
L. cp SLOCAV-015 |NHD
- ATWS SLOCAV-018

Figure 4 - SLOCAV Event Tree
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ssei i ovos st T AFW SO Ss1 T R TThR ) BF R Ciman Name Fos
Secondary Resctor High non - Imoimte Terminate 81 | PO RV Long-Term Re-nkiste Bleada Hign
Side B reak Hewt Removal fauked SG | mecicses st © peration Prosaure
Intimtor System 1 ryection 1| ot o vim I Removel Reciroulatio
with it Auimey reth COT n
Charging Flmpe cecwater or Provide
Fumpe (ne oparatar Altarnate.
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T v 0 > Voot T > v > Tieat Removar Trvemory eet Removel | Heet Removel
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| | et
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| sssi1011
! | coeee | ammionz
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. co sseiota ~NHD
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— HERCH
co sseiote ~NHD
srcH
| mEL — - co ssei017 ~NHD
Success ss81-018
e Success ssaeio1e
— HERRS )
o = —|eo ssei-ozo ~NHD
1 BFES)
. | —|eo ssei021 ~NHD
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i - s co sseio3s ~NHD
— | srs
: co eseiose NHO
| { I L oo ssni030 D
| I
| S - co sseio37 NHO
; co sssio3s NHD
ATwe
- aTtws sseio30

Figure 5 - SSBI Event Tree
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Figure 6 - SSBO Event Tree
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GTRAN RT PR LEAK AFW LTHR CVCS S| BF HPR Css. Name PDS
General Reactor RCP Seal I SHRvia Long-Term Hgh Hgh Bleed Hgh Pressis |
Transient Protection Challenged & LOCA Audiery Heat Removel Pressure Pressure Operation Recicuatio
Inktiator System Feedwater Injection Injection n |
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action) Pumps Punps
Reactivty Irwertory Inventary Heat Removal Hest Removel Invertory Inventory Heet Removel Heat Removal
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i |
|
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Figure 7 - GTRAN Event Tree
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Figure 8 - SGTR Event Tree
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ATWS MRI AM AF 100 AF 50 SR LTS LTHR Class Name PDS
ATWS Marnual / ATWS AFW System AFW System | Awvai lability Long Term Long-Term |
Initiating Automatic Mitigation Provides Provides 50% i of Primary Shutdown Heat !
Event Rod System 100% Flow Flow J‘ Pressure Remowal.
Reactivity I HeatRemowal | HeatRemowal \ Inventory Heat removal Heat R emoval
Control | | i Control
R — ———| Success ATWS-001
- St ATWS-002
_ JE—
Li cD ATWS-003 NHW
——|CD ATWS-004 NHW
T S ATWS-005
— |
I
) | — St ATWS-006
E— CcD ATWS-007 NHW
- — cD ATWS-008 NHW
CcD ATWS-009 NHD
-|CD ATWS-010 NHD
St ATWS-011
' - — - -——| Success ATWS-012
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|
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Figure 9 - ATWS Event Tree
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ISLM RT cvcs [ s1 STL AFW LTHR BF HPR RWST Class Name POS
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Figure 10 - ISLOCA Event Tree
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- TASK 1 IDENTIFY FLOOD AREAS AND SSCs
- TASK 2 IDENTIFY FLOOD SOURCES
- TASK3 PERFORM PLANT WALKDOWN

\

QUALITATIVE - TASK4 QUALITATIVE SCREENING EVALUATION
EVALUATION
PHASE
- TASK5 CHARACTERIZE FLOOD SCENARIOS
{L - TASK6 FLOOD INITIATING EVENTS ANALYSIS
-TASK7 FLOOD CONSEQUENCE ANALYSIS

- TASK8 FLOOD MITIGATION EVALUATION
QUANTITATIVE /- TASK9 PRA MODELING OF FLOOD SCENARIOS
EVALUATION - TASK 10 PRA QUANTIFICATION
PHASE

et - TASK 11 IF-PRA DOCUMENTATION
DOCUMENTATION

PHASE

Figure 11 — Major Phases and Tasks of IF-PRA

Reference 39, Figure 3-1
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Fan Room

786.0-A1

Refueling

757.0-A13

692.0-A0

Door A15
wiremesh Door A7
wiremesh
Waste pmp Waste tank < Drain pipe
0 Floor penetration (stairwells)
674.0-A2 674.0-A1 Possible propagation
- path
C—3 Curb
===+ Wall penetration
=

Figure 12 -- Sample Propagation Path Diagram

Reference 39, Figure 4-9
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Initiator Distribution |
U1_CDF (Flood)= 5.08E-06

W %0FLRCW772A8 (25.29%)  %0FLRCW772A9 (25.29%) = %0FLHPFPAB757A2 (6.76%)

M %0FLHPFPAB757A24 (5.05%) m %0FLTBSPRAYS (12.49%) ® %0FLRCW757A17 (3.73%)

m %0FLRCW757A9 (3.73%) B %0FLHPFPAB757A5 (2.56%) %0FLHPFPAB757A21 (1.98%)

= %0FLHPFPAB772A7 (1.90%) ®m %0FLHPFPAB772A10 (1.85%) = %0FLTBMF (2.60%)
%0FLDWSAB (3.18%) %0FLERCW2AESFRCF (0.11%) %0FLRCW737A5F (0.13%)

Other (3.34%)

~ Figure 13 -- Unit 1 Flooding CDF

Reference 39, Figure 5-12
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Initiator Distribution
U1l_LERF (Flood)= 7.74E-07

m %0FLRCW772A8 (32.01%) B %0FLRCW772A9 (32.01%)
B %0FLHPFPAB757A24 (6.40%) H %0FLRCW757A17 (4.73%)
m %0FLHPFPAB757A5 (3.25%) B %0FLHPFPAB757A21 (2.51%)

B %0FLHPFPAB772A10 (2.35%) M %0FLTBSPRAY5 (0.51%)
%0FLRCWABMF (0.01%) %0FLHPFPABF (0.09%)
Other (0.09%)

% %0FLHPFPAB757A2 (8.55%)

® %0FLRCW757A9 (4.73%)

%0FLHPFPAB772A7 (2.41%)

® %0FLDWSAB (0.28%)

%0FLTBMF (0.04%)

Figure 14 -- Unit 1 Flooding LERF

Reference 39, Figure 5-13
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| Initiator Distribution
U2_CDF (Flood)=5.31E-06

B %0FLRCW772A8 (24.22%) W %0FLRCW772A9 (24.22%) = %0FLHPFPAB757A2 (6.47%)

® %0FLHPFPAB757A24 (4.84%) B %0FLTBSPRAY5 (11.97%) ® %0FLRCW757A17 (3.58%)

m %0FLRCW757A9 (3.58%) ® %0FLHPFPAB757A5 (2.46%) %0FLHPFPAB757A21 (1.90%)

= %0FLHPFPAB772A7 (1.82%) m %0FLHPFPAB772A10 (1.78%) " %0FLDWSAB (4.70%)
%0FLTBMF (3.29%) %0FLERCWABG676F-2A (0.47%) %0FLRCWABMF (1.65%)

Other (3.09%)
Figure 15 -- Unit 2 Flooding CDF

Reference 39, Figure 5-14
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Initiator Distribution
U2_LERF (Flood)= 7.77E-07

m %0FLRCW772A8 (31.87%) B %0FLRCW772A9 (31.87%) = %0FLHPFPAB757A2 (8.51%)

W %0FLHPFPAB757A24 (6.37%) B %0FLRCW757A17 (4.70%)  %0FLRCW757A9 (4.70%)

® %0FLHPFPAB757A5 (3.23%) B %0FLHPFPAB757A21 (2.50%) %0FLHPFPAB772A7 (2.40%)

® %0FLHPFPAB772A10 (2.34%) m %O0FLTBSPRAY5 (0.53%) = %0FLDWSAB (0.44%)
%0FLTBMF (0.17%) %0FLRCWABMF (0.15%) %0FLHPFPABF (0.08%)

Other (0.14%)

Figure 16 -- Unit 2 Flooding LERF

Reference 39, Figure 5-15
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Figure 17 -- Containment Event Tree
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Subject:
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Figure 18 — Industry Comparison of CDF

Reference 44, Figure 5.4-1





