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Dear Mr. Quay

A telecon was held between the NRC and Westinghouse on October 1, 1997, to discuss draft AP600
PRA Attachment S4B that was submitted to NRC by Westinghouse letter DCP/NRC 1057, dated
September 26, 1997. Westinghouse agreed to revise draft Attachment 54B to address the following

Change the description for basic event I'WX-MV GOl to CCF of IRWST injection squib valves
and change the basic event description for ADX-EV-SA to CCF of ADS squib valves

Add text in subsection 54B.2.3 to state valve RNS-V023 was not considered to be available in
sensitivity study case 3

\ddress the modeling of basic events RHN-MANOS and RHN-MANOSC for sensitivity cases 3
and 5

Provide tables in subsections 54B.1.1 and 54B.1.2 for the core damage sequences, cutsets, and
importance listings

Enclosed with this letter 1s a revised draft of

x ttachment 54B which will be placed at the end of
J AP600 PRA Chapter 54 in the next revision to the PRA report
: o facilitate the NR™"s review of the revised draft of Attachment 54B, redline and strikeout have been
. used to illustrate the text changes. Note the tables have been renumbered since six new tables are
provided (see item 4 above)
y
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ATTACHMENT 54B

SURGE LINE FLOODING EFFECT ON LOW.-POWER AND SHUTDOWN RISK
ASSESSMENT '

54B.1 Effect on Shutdown PRA, Revision 6

An examination of the surge line flooding concerns was conducted on the AP600 design to
determine the capability of the IRWST gravity injection function during reduced inventory
condiiions if normal residual heat removal (RNS) cooling is lost.

The results oi that examination indicated that, if RNS couling is lost during reduced inventory
conditions with the reactor coolant system open, a vent path through the ADS 4th stage is required
to preclude the occurrence of surge line flooding and thereby not affect gravity injection.

Therefore, to address surge line flooding, Westinghouse has included the requirement for 1-out-of-
4 ADS stage 4 valves 1o be opened, in the success criteria for events during reduced inventory
conditions. This success criterion for 1-out-of-4 ADS stage 4 valves to be opened is determined
by analyses documented in Section 4.8 f the AP600 Shutdown Evaluation Report, WCAP-14837,
(Reference 54B-1). Technical Specification 3.4.14 allows for 2 of the 4 ADS stage 4 valves to
be out of service duting reduced inventory conditions. This technical specification provision is
to all. ¥ for unscheduled repairs of as many as two ADS stage 4 valves duning drained conditions

Sensitivity studies are conducted to determine the effect of the additional ADS success cnitena for
surge line flooding on the shutdown PRA and basic insights obtained from Revision 6 of the
shutdown PRA. All shutdown drained cases are affected by the surge line flooding issue. These
cases are as follows:

IEV-RCSOD RCS overdraining when entering mid-loop condition
IEV-ASRED LOSPD Loss of offsite power during mid-loop operation
IEV-RNSD Loss of RNS during mid-loop operation

IEV-CCWD Loss of CCS/SWS during mid-loop operation
IEV-LOCA24D  LOCA through RNS-V024 during mid-loop operation

The method of evaluating the effect of this success criterion on the shutdown PRA involves the
following process:

a.  Include ADS stage 4 in the shutdown event trees for drained conditions. The revised event
trees are provided in Figures 54B-1 through 54B-5

b Construct two ADS fault trees: ADASD for cases wi' ~of offsite power available, and
ADASDP for the station blackout case. The success cn..«ia summary tables for these fault
trees are provided in Tables S4B-1 and 54B-2.

¢. Construct ADS support system fault trees for the fault trees d=veloped in item b

d.  Construct initiating event sequences for the reduced inventory cases to include ADS success

or failure, as appropnate. These sequences used the fault trees for the IRWST, RNS, CCS,
and SWS that are reported in the shutdown PRA. Revision 6, without modification
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§4B.1.1

S4B.1.2

54B.2

e Add success of the operator action to stop RCS drain-down in applicable sequences for the
RCS overdrain initiating event (RCSOD); this is represented by basic event RHN-MAN(O4-
succ.

f. Group the non-drained initiating event sequences from shutdown PRA, Revision 6, with the
newly constructed initiating event sequences for the drained cases, discussed in items d and
¢ above. Quantify this group of sequences o assess the effect of the changes in the drained
sequences on the baseline and focused shuidown core damage frequencies.

ot - e |

Hegueneras

Note, the shutdown PRA, Revision 6, reflects the conservative modeling of RNS trees in
sequence’ associated with the loss of offsite power (LOSP) initiating event. This conservatism
consists of using an OR gate instead of an AND at the second level of the RNS fault tree files
RNP2, RNT2, RNP2D and RNT2D. By correcting of these fault tree files, the baseline core
damage frequency changes from $.SE-08 to 4.7E-08 events per year, the dominant core damage
sequences with single RNS train failure from LOSP events are eliminated by these corrections.
The corrected RNS fault tree files are used in this evaluation 1o resolve the surge line issue.

Baseline PRA Shutdown Core Damage Frequency Sensitivity Results

By incorporating the changes discussed above into the shutdown PRA model, the baseline core
damage frequency (CDF; changes from 4.7E-08 .» 6.7E-08 events per year; an increase of 43
percent. However, a CDF of 6.7E-08 is still very low. The sequence results for this baseline case
are shown in Table 54B-3, and the top 200 cutsets from the quantification output file are shown
in Table 54B-4. The associated component importance file is shown in Table S4B-5.

Focused PRA Shutdown Core Damage Frequency Sensitivity Results

By incorporating the changes discussed above into the model from the shutdown PRA, Revision
6, the focused PRA sensitivity study core damage frequency changes from 4.1E-07 to 5.1E-07
events per year, an increase of 24 percent. However, a CDF of 5. 1E-07 is still very low. The
sequence results for this focused case are shown in Table 54B-6, and the top 200 cutsets from this
quantification output file are shown in Table 54B-7. The associated component importance file
is shown in Table 54B-8.

Design Change Effect on Surge Line Sensitivity Studies

This section documents the effect of design changes on the baseline and focused PRA results from
the surge line sensitivity studies addressed in the previous section (545 1) of this attachment. The
cutset output files for the results in subsections 54B.1.1 and 54B.1.2 form the starting point of
these additional sensitivity studies.

These particular design changes, made subsequent to preparing the design reported in the
shutdown PRA, Revision 6, are as follows:

1. IRWST injection check valves maintaining the RCS pressure boundary changed tv squib
valves; (i.e., check valves 123A/B and 125A/B are changed to squib valves 123A/B and
125A/B, respectively)
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é IRWST recirculation paths cnanged from 10-inch and 4-inch lines to 6-inch lines in all paths

3. IRWST motor-operated valves 118A & B and check valves 120A & B maintaining the
IRWST water level changed to squib valves

- CCS valves to the RNS heat exchanger changed from manual to air-operated

5. The capacity of the service water basin reduced; its duration changed from 24 hours 10 12
hours
6 Service water system valves VO37A & B changed from air-operated to mator-operated

e number of PRHR heat exchangers changed from two to one
8 RNS check valves VOISA & B on the DVI lines changed to stop check valves

Tis evaluation 1s an extension of the studies documented in Attachment 54A. The same basic
event changes, shown in Attachment 54A, are made in these studies for the base cases. Additional
basic event changes related to the 4th stage ADS components and human error probabilities

(HEPs) are made to perform sensitivity studies in addition to those in Attachment S4A

PR In these studies, the effect of the design changes are evaluated together by performing the steps
k in Section 54A.9, but on the surge line-related cutset files. In other words. the sensitivity studies
that assess the effect of each design change (as documented in Sections 54A.1 through 54A 8) are
nct performed in this exercise
T'he sensitivity studies for this evaluation, consisting of the following cases. are documented in
the subsections that follow
Case | Effect of design changes on the baseline surge line core damage frequency
Case 2 Effect of design changes on the focused PRA sensitivity study surge damage
frequency
Case 3 Effect on case 1 core damage frequency with single IRWST train and 2 Al au
stage valves operation
Case 4 Efiect on case | core damage frequency when all HEPs are set to 0.5
Case § Effoct on case 3 core damage frequency when all HEPs are set to 0.5
]
S4B.2.1 Casc 1 Sensitivity Study - Effect on Baseline (Surge Line) Results
I'he Case | sensitivity study estimates the effect of the design changes on the basehne shutdowr
re damage frequency of 6. 7E-08, discussed above in subsection S4B 1.1
lhis estimation is conducted by making changss to the basic events in the quantification output
file from the surge line Level | baseline case. The following steps were done
a Revise basic event probabilities associated with the new IRWST ¢ nfiguration and
' unscheduled maintenance unavailability discussed in subsection 54A.1: IWX-MV-GO1 is set
R to 2.6E-05, IWX-CV-AO set to 3.0E-0,, IRWMODOSS set to 3.0E-03. and IRWMODO6S




\i2

54B.2.2

54B.2.3

b)  Revise the basic event frequencies for CCS initiating events to reflect the changes discussed
In subsection S4A 4; [EV-CCWD is set to 6.02E-04, and [EV-CCWND set 1o 3.755.03

¢)  Revise the basic event frequenci.s for the loss of offsite power imtiating events to reflect the
changes discussed in subsection S4A.S; IEVAISRED LOSPD is set to 4.44E-03. and
[EV-LOSPND is set to 1.71E-02

Having modified the basic events to incorporate these design changes into the shutdown PRA, the
baseline quantification output file is recalculated to estimate the shutdown core damage frequency
The resulting shutdown core damage frequency changes from 6. 7E-08 events per year to 7.0E-O8
events per year. The top 200 cutsets from this quantification output file are shown in Table $4B-3
34R-9. The assoc.ated component importance file is shown in Table $4B-4 S4B-10)

Case 2 Sensitivity Study - Effect on Focused PRA (Surge Line) Results

The Case 2 sensitivity study estimates the effect of the design changes on the focused PRA
sensitivity study core damage frequency of S.1E-07, discussed above in subsection S4B 1.2

This estimation is conducted by making changes (o the basic events in quantification output file
from the surge line Level | focused PRA case. The following steps were done

a) Revise basic event probabilities associated with the new IRWST configuration and
unscheduled maintenance unavailability discussed in subsection S4A L IWX-MV-GO1 is set

o 2.6E-05, IWX-CV-AO set to 3.0E-05, IRWMODOSS set to 3.0E-03. and IRWMODO6S
set to O

Revise the basic event frequencies for CCS initating events to reflect the changes discussed
In subsection 54A 4, [EV-CCWD is set to 6.02E-(4, and IEV-CCWND set to 3.75E-03

Note, the service water system basin capacity design change is not included in the focused PRA
sensitivity study because this failure does not affect the SWS-related imuating events, and the
focused PRA does not credit nonsafety-related systems in the event trees

Having modified the basic events 1o incorporate these design changes into the shutdown PRA, the
focused PRA quantification output file is recalculated to estimate the shutdown core damage
frequency. The resulung shutdown core damage frequency changes irom 5.1E-07 events per year
to 4. 8E-07 events per year. The top 200 cutsets from this quantification output file are shown in
Table $4B-5 54B-11. The associated component importance file is shown in Table $4B-6 54B-12

Case 3 Sensitivity Study - Single IRWST Train & 2 ADS 4th Stage Operation

AP600 Technical Specifications 3.5.8 and 3.4.14 allow one of the IRW ST injection trains and two
ADS 4th stage valves to be out of service durning reduced inventory conditions. These technical
specification provisions are to allow for unscheduled repairs of components in any n
IRWST injection trains and any two ADS 4th stage valves duning

¢ of the
drained conditions. These
provisions are not intended to allow plant personnel to schedule or plan maintenance activities to
be conducted during reduced inventory conditions, and, therefore. should not be misconstrued as
such
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However, a sensitivity study is performed to estimate the core damage frequency if one train of
IRWST and two ADS 4th stage valves are failed at the same time. For this conservative estimate
of the design configuration, one IRWST train and two ADS 4th stage valves are assumed to fail
during filled and drained shutdown conditions  Additionally, the redundant injection path via
valve RNS-V023 is assumed to be unavailable. That is, it is assumed that (a) the IRWST has
only one injection line by essentially setting the other IRWST train faiiure probability and the
failure probability of RNS-V023 injection path equal to 1.0, and (b) the ADS 4th stage has only
two valves by propagating the common cause failure of two 4th stage valves through the
shutdown model.

Note, the ADS 4th stage operation with only 2 valves is reflected in the model by changing only
the common cause of the 4 ADS 4th stage squib valves to common cause of 2 ADS 4th stage
squib valves. Changes to the squib valves random failure probabilities were not attempted since
these changes would not change the result of this sensitivity study.

This sensitivity is performed by modifying basic events in the quantification output file from Case
1, discussed above in subsection S4B.2.1. The following basic events are modified as shown:

ADX-EV-SA = 3 8E.05; INACVI122A0 = 1.0, IWACVI23A0 = 5 8E-04: IWACV124A0
= 1.0, IWACVI25A0 = 5.8E-04; IWBCV122A0 = 1.75E-03; IWBCV123A0 = 5.8E-(4;
IWBCVI24A0 = 1.75E-03; IWBCV125A0 = § 8E-04; IWX-CV-AQ = 3. 1E-05; IWX-MV-
GOl = 3.8E-05, IRWMODOSS = 0, IRWMODO06S = (; RNSMODOSS RN2IMODOSS = 1.

Basic events RHN-MANOS and RHN-MANOSC, representing operator failure to initiate injection
via valve RNS-V023, are dropped from the quantification cutsets, since total unavailability of this
injection path is fully accounted for by setting the basic event (RN2IMODOSS) for hardware
failure of this valve to 1.0

Subsection 29.4.6 of Chapter 29 discusses the various common cause failure combinations of
valves to be considered in calculeting common cause failure of valves in the IRWST. For
example, common cause failure (CCF) of 2 IRWST squib valves is calculated by: (1 combination
of 2/4 + 2 combinations of 3/4 + | combination of 4/4) = 1 0E-05 + 2(1.0E-06) + 2. 6E-05 = 3 8E-
05. This value is used for basic events IWX-MV-GO1 and ADX-EV-SA to represent the CCF of
two squib valves in the IRWST and ADS, respectively, for this sensitivity study. The common
cause failure of two IRWST injection check valves is calculated similarly by summing the CCF
combinations of 2/4 and 4/4 check valves (54E-07 + 3.0E-05 = 3.1E-05). The valve of
combinations of 3/4 check valves is not shown since, as discussed in Chapter 29, CCF of 3/4
check valves is small compared to CCF of 4/4. Common cause failure of 2 IRWST check valves
is represented by basic event IWX-CV-AO in this sensitivity study

Requantification of the cutset file with these changes provides a core damage frequency of 42
I.1E-06 events per year. However, a core damage frequency of +:2 1.1E-06 is still quite low.
The top 200 cutsets from this quantification output file is shown in Table 54B-7 54B-13. The
associated component importance file is shown in Table S4B-8 54B-14.

This estimate of the core damage frequency at shutdown is believed to be conservative for the
following reasons:

*  One train of IRWST is assumed to fail during both drained and non-drained condizions
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I'wo ADS 4th stage valves are assumed to fail dunng both drained and non-drained
conditions

The IRWST water 1s considered to be clean water. suitable for injectron into the RCS

The IRWST is covered to preclude material that could clog the strainer from entering the
tank

The IRWST strainer is assigned a conservative failure probability of 2.4E-04 in the PRA
The plugging of the IRWST stainer is expected to be a much less probable event than
reflected in a failure probability of 2 4FE-04

Case 4 Sensitivity Study - Setting HEPs to 0.5 in Case 1 Cutsets

The Case 4 sensitivity study estimates the effect of the setting the human error probabilities to 0.5
In the quantificat.on out, 't file from Case 1, discussed above in subsection S4B.2.1. The
following basic events are set to 0.5

ADN-MANOI1, CCB-MANO1, IWN-MANOI, IWN-MANOIC. LPM-MANOS REC MANDAS,
REC-MANDASC, RHN-MANO3, RHN-MANO4, RHN-MAN(K-SUC RHN-MANOS, RHN
MANOSC, PRN-MANOI, SWB-MANO02, and ZON-MANO1

Requantification of the cutset file with these changes provides a core damage frequency of 2 4F
U6 events per year. However, a core damage frequency of 2. 4E-06 is still quite low. The top 200
cutsets from this quantification output file is shown in Table 54B-9 S4B-15. The associated

component importance file 1s shown in Table 54810 54B-16
54B.2.5 Case § Sensitivity Study - Setting HEPs to0 0.5 in Case 3 Cutsets

he Case S sensitivity study estimates the effect of the setting the human error probabilities to 0.5
in the quantification output file from Case 3, discussed above in subsection S48 23  The
following basic events are set to 0.5

ADN-MANO1, CCB-MANO1, IWN-MANOI, IWN-MANOIC. LPM MANOS, REC-MANDAS
REC-MANDASC, RHN-MANO3, RHN-MAN(M. RHN-MAN(4-S1 CC, REN-MANOS RHN
MANOSE, PRN-MANOI, SWB-MANO02. and ZON-MANO1

Requantification of the cutset file with these ch inges provides a core damage frequency of 62

4 6E-06 events per year. However, a core damage frequency of &2 4 6E-06 is still quite low
The top 200 cutsets from this quantification output file is shown in lable 84844 54B-17. The
3

associated component importance file is shown in Table 54B-42 S4B-18




S54B.3 Conclusion

he design changes were evaluated to determine their effect on the PRA results and insights from
the surge line sensitivity study. The previous subsections provide details on the five quantitative
sensitivity studies that basically assess the effects of these design changes on the shutdown (surge
line) baseline and focused PRA core damage frequencies. The results of this evaluation are as
follows

a) When the design changes are incorporated together, the baseline (surge line) shutdown PRA
core damage frequency changes from 6. 7E-08 to 7 0E-08 events per year, an increase of only
-4 percent

When the design changes are incorporated together, the focused (surge line) shutdown PRA
corz damage frequency changes from S.1E-07 to 4 8E-07 events per year
percent

a decrease of 6

¢) Although some top cutsets are reordered, the top 50 to 100 cutsets are more or less the same
This can be seen when the cutsets for the baseline and focused shutdown studies in Section
54B.1 are compared with the results from Cases 1 and 2 in Section S4B.2

d) Although basic events importance are changed and reordered in some cases, the most

important events are relatively the same, as shown by their “importance % decrease” values

in the related component imporntance tables

¢) When the HEPs are set to 0.5 in the surge line baseline case, the core damage frequency

becomes 2 4E-06 events per year, which is about 34 times greater than the base case core

damage frequency of 7.0E-O8 events per year. This increase in the base case core damage
frequency 1s somewhat significant even though a core damage frequency of 2.4E-06 is still

quite low. The result indicates that the operator actions are important in maintaining a very

low core damage frequency for internal events at shutdown

f) Although the functions of the IRWST and the RNS and its support systems (CCS and SWS)
are still important '~ maintaining plant safety during shutdown, the function oi ADS becomes
more important than reflected in Revision 6 of the shutdown PRA, since the ADS 4th stage

IS now required to preclude the effects of surge line flooding and thereby maintain plant

safety. The importance of these functions are due mainly because of their required operability

dunng reduced inventory conditions, where inatng evenis dominate the plant shutdown risk

54B.4 References

S4B-1 AP600 Shutdown Evaluation Report," WCAP-14837, Revision (0, Marct
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Table 54B-1

FAULT TREE "ADASD"
SUCCESS CRITERIA SI'TMMARY

Event description: Automatic depressurization system, automatically actuated, fails to provide RCS vent
path following a loss of the residual heat removal capability during reduced inventory
shutdown conditions with the vessel head intact. For this scenario. offsite power is

available

Success configuration: | 1 out of 4 lines of stage 4

System initial status: All squib valves of stage 4 closed

Mission time: 24 hours

Components required | Squib valve of stage 4 is required to open
to change status:

Initiatirg signals: PMS: automatic actuation on low hot leg water level signal

Operator actions: Manual actuation from the main control room when automatic actuation fails
- basic events: LPM-MANOS and ADN-MANO! performed through PMS
- basic event: REC-MANDAS performed through DAS
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[able 54B

FAULT TREE "ADASDP"
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MMBER CUTSET PROR PERCENT BASIC EVENT NAME EVENT PROB. IDENTIFIES

COMMON CAUSE FAILURE STANDEY DG TO START 2. 80E-0s ZOK- OG- DS
COMMON CAUSE FAILURE OF THE BATTERIES IDSA-DB- 1A/ 1B 4 _T0E-0S X -8Y -Pe
140 8.15e-12 .01 LOSS OF BNS WITH RCS DRAINED INITIATING EVENT OCCURS 8. 15e-905 IEV-SNS=D
FAILURE OF MANUAL DAS ACTURTION 1.188-02 REC -MANDRS
COCF OF THE POWER INTERFACE OUTPUT BOARDS IN PMS 8. 62E-06 OCX-EF - SAM
141 8.00E-12 01 LOSS OF OFFSITE PONER INITIATING EVENT OCCURS WITH RCS DRAINED i.48%g-03 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 BOUR 4.208-01 oT™H-B1
PUNMP O1A FAILS; STOP CKX VOOTA, CB & RELAY FYC: OB SCS122 sSPO 1.538-02 BNAMODOES
PP 018 FAILS @ STCX VOO7B & C B FIC & BE FIC 4 CB BCS221 SPO 1.53¢-02 ENBMODT 7S
COCF OF IRWMST INJ MOWs 121IA. 1218, & RNS V023 5.508-0% THX -V -GO1
1a2 7.93g-12 .01 LOSS OF OFFSITE POWER INTTIATING EVENT OCCIRS WITH RCS DRAINED 1.4%¢-93 IBV-LOSPD
GFFSITE AC POWER RECOVERED IN 1 soar 5. 80E-01 SUC-®is
CCF TO START OF THE PUWMPS 7. 70804 RNX - P%-FS
CCF OF STRAINERS IN IRWST TANK 1.208-25 IR -FL-GP
143 7.79%€-12 01 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EV NT OCCURS 4.23-04 TEV -COwD
CHECK VALVE 123 FAILS TO OPEN 8 76E-93 TWRCY LD A0
CHECK VALVE 125 FAILS TO OPEN 8._768-03 THACY 12 5A0
TRWST DISCHARGE LINE "B~ STRAINER PLUGGED 2.808-0¢ ™R -PLIC
144 7.798-12 .81 LOSS OF OCS/SWS WITH PCS DRAINED INITIATING EVENT OCCURS 4.23&-04 IEV-CCWD
CHECK VALVE 123a FAILS TO OPEN 8_76E-03 TWACYI2 a0
CHECK VALVE 128a FAILS TO OPEN 8.78%-03 TWACY1 280
IRWST DISCHARGE LINE B~ STRAINER PLIGGED 2.e58-04 ™S -PLDG
145 7.79€-12 .01 LOSS OF CCS/SHS WITH RCS DEAINED INITIATING EVENT OOCURS 4.23z-0¢ TEV-OCWD
CHECX VALVE 12za FAILS TO OFEN 8.768-03 IMRCY122A0
CHECK VALVE 125a FAILS TO OPEN 8 _7SE-02 THRCVI2S5A0
IRNST DISCHARGE LIRE B~ STRAINER PLIGGED 2.40E-04 TS - PLUG
144 7.798-12 01 LOSS OF CCS/SHS WITH RCS DRAINED INITIATING EVENT OCCHURS 4 .238-0¢ 1BV -CCwD
CHECK VALVE 122A FAILS TO OPES 8. 758-93 IWMCVIIZAO
CHECE VALVE 128a FAILS TO OFEN 8 _76E-93 THACY] 24A0
IENST DISCHARGE LINE “B" STRAINER PLINGGED 2.480€-04 NS PLUG
47 T7.75E-12 .G1 LOSS OF OFFSITE PONER INITIATING EVENT OCCURS WITH RCS DRAINED 1. 48E-C3 IEV-LOSPD
FAILUPE TO BEECOVER AC POWER IN 1 HOUR ¢.208-51 oTH-83
BATTERY =33 INAVAILABLE 2.208-03 EDIOD0 3
FAILURE OF s OUTPUT LOGIC 1/0= 2.09€-03 PRANOD! |
MECHANICR ., FAILURE CAUSES Mow 023 TO FAIL-TO-OPEN 2.2:18-03 A2 IO0LS

P -5

Ry







TOP 260 DOMINANT CUTSETS FOR BASELINE SHUTBOWN PRA INCLUDING SURGE-LINE FLOMMMING FFFECTS




ETOA She "EIIT CVWIZT SAON NI LSMEI 30 530

oA S0-30S .
ZOa0HEms Zo-3vy MC1d QRiESAT S0 J3ENTIVE ISVMOEYH INSNOIS 4R dWid
L DGO 32T FdOTIVE FEVMOEYH LINSRIES i diid
T8-8Hi0 30 HBOOH 1 NI H3M0<d OV ESEA00GH O IEriIivi
GES0T-AZI 28y CENIVEQ S0d HiIm SHE0000 INEAR ONIIVWILINI S3M0O¢ 3ILIS420 30 SSO0T 10
Y¥S-A3-NOY S0-300 € L4840 OL S3aATYA SI00S IHL 40 435 GL 3nQ
EL0GOMaNS To-ak Gds 2538 80 % Jid 38 Y 214 € O Y €L00A WO is S1Ivd dimiid
£S5 GaCeTNG Zo-3¢ GdS ITTSO@ &) N4 Avias T & WLOOA XD OIS STIVE VIO JWid
Sig-0a8 10-308 S 008 NI G3d43A0044 E3M0d OV 32115440
QS0 -aal £E0-389 1 CENIVEG Sod HLIM SEOO00 INEAS ONIINILINI &3m0d 3118340 30 sSs01 10
CONYN s £0-309 €Z0A ADN SNE N33O0 OL ONW gIsm ATINDOOI8 O STIVd EOLVEEEO
TOONYRG - X0 So-3¢ SEN0ED 31907 NGIINNLOY 30 400
asNg A31 S0-9S SHEOSO IEA3 ONIIVILINI GESNIVED SOd HLIM SNE 30 SS0T7 19 Zi-390°9
SONE - Wa 1 -k e NOIIYZIdnsSsS34d3q S)d 804 C3ISN 3FHL 3TINDOSTE O STIVd 80LYE3d0
<25 - Au0- X200 $o-ALL T S3014180 30 430
SWOR Zn-200° 1 SEVMCETH 4lal SOLOV3E SWQ TeINR 40 FANIIvd
QMO0 - sl £E0-312° ¢ SHAOOD INEA3 ONIINILINI QIFTIId SDE HIIM SMS/S3D 30 SS01 100
KdS-1390-¥30 0-BES L S3OI4IE0 40 400
coaom1Iaz EQ-30T° 2T FTEVITIvAVND 180 LERRA £
1980 10-30Z Y HO0H 1 NI 43m0d OV E3A0088 OL FAOTIT 44 =
GdSOT-AaT 9-389°1 CENIVEG SOd HIlM SEN000 INEAZE ONILVILINI 43m0d 3118440 40 SSOT 360 ~
CEOGHd - X330 S0-389 ¢ S4n0dd J1907 LO4Ln0 30 O
ON- 20~ XmT 20-305°1 NE40 O SSATNA NOSHD NOIIDEINI ALIANES 40 400
MO0~ A3 P0-IJEr 3 SEAO00 INEAS ONIIVWILINI QSNIVEC SOd HLIM SMS/SDD 30 SSOT 10 Zr-ast9 891
WS 43 -X00 -3 . Shd NI SQEVOE LOdin0 SONAHILINI &Sm0d FHL #0 400
¥SEIoL0s1e -391°1 NvEED NOSN FEO0TIVE INISSAD0Ed 4N0ES SI90T 574
18-510 o-30T Y HSOOE T NI S3M0d W 25A003d 04 Fan1ivd
QeS0T -A31 €0-389° I JINITYEO S04 HLIm SHELO00 INSAS ONIINILINI 4304 3115440 30 SSOT 16
WYS -a3- %00 $0-3T9 '8 Skd NI SOEVOE LO4iN0 SOVIEGEINI E3M04 FHI 40 400
WEFIOE0Sd f0-3951 ¢ ANVREO NOGD SE0TIYE ONISSI0Ed dNGdD 1907 Sl4
ld-wio o-36T°¥ HOOH 1 NI &EEmGd OV E3A003d Ol FEiivs
Ga501-231 o-38% 1 OSNIVEC SOu HlIm SEROO0 INEAS ORILVILINI €BMOd SLISE30 30 SSO7 10 T1-3TT° 9 991
DEONR - NS 8-30571 (ET0A AGK SNa N340 O& STIVE 40 SONWR-NE 30 H08d aNOD
CONYN -tml €0-8S1°1 SAGH ilSMdl OML NE340 04  STIVE HOLVEIdo
KIQOSNRG - X0 SO-38S @ S4NCED 11907 NOIINOLIOW 0 400
T 31 »0-3ETY SHEOO0 INGAS ORILVILINI GSNIVEG SOd RIIM  SMS ‘SO0 20 SSO1 10 39
d214ILEGI  SUBd INIAS FWYR IRSNE DISWE IN3L 34 €0dd LISLOD  dIEWON

SLYAASE ONIGOO M INITIDNNS ONIGVIONI VEJ NMOGLIHS INITISVE 302 SIS L) INVNIINOC 007 dOL
oS JEVL



SLYA44E INIGOO T INITA980S ONMITIONT VEd NWOGLIHS ANTTASYE 304 SLESLLD INVNIINOG 96T 401




TABLE S4B 4

SE-12
185 5.76E-12

1985 5. 76E-

187

I EkiE it Gt Gkl Bttt Bl
EEEQ; T i!l il ;eﬁ:s:ig HHEH L
: 4 AR A AR A A G
IR

£ :
g SRR
{ el bl e by i b
E s 5,,,.2 ikt b E,séa i |

It 1t it i
: L ki i aE,a zL%aEn it il
E ol et | : 539 Eg i i | - : eg-og

1 3555 i 1) 3
§ E‘ 2 ¢ 8 5 g S
£ i 3
i §

1

188 S.74E-12

189 5.69E-12
’C 5. 61€-12
191 5.608-12

36



SLEAAE ONMIOO TS ANTTAONOS ONMEYIONT VEd NAWOL IHS ENTTESYE 304 SLASL L) INYNIINOA 86T 401




BASIC EVENT IMPORTANCE « BASELINE SHUTDOWN PRA

Table S4B.5

INCLUDING SURGE-LINE FLOODING EFFECTS

BYSTEM UNAVAILABILITY (Q) »
NUMBER OF BASIC EVENTS »

NUMBER OF CUTEETS .
IMPORTANCE

BASIC BVENT (WDECREASE )
1 1EV-COWD 67.49
2 IWX-MV-G01 43.7%
) ADX-BV-8A T
4 IEV-RNSD 14.98
$  IWX-PL-GP .06
6 1EV-LO8PD 5. b
7 INK-CV-AD 'Y
§  1BV-RCSOD 460
¥ 1EV-LOCA24ND 408
10 CCX-8PTW 4.04
11 OTH-Ri 4.04
12 RHN-MAROSC T
13 RMN-MANOG .03
14 CCX-ORY-EPX 288
15 IWN-MANOOC 2.7
16 CCK- XMTRX P08
17 1BV~COWND .08
18 1EV-LOCAZ4D 1.80
19 SUC-R1S 1.80
20 RHN-MANO - SUCC 1,78
21 COX-EP-SAM 1.81
27 REC-MANDASC 134
I3 LPM-MANDS 1.26
24 IWN-MANOO 1.17
2% IWB-PLUG 87
26 REC-MANDAS 96
27 MDAS 86
20 IRWMODOSS 87
29 RN2IMODSS 67
30 TEV-RNSND 63
31 CCX-ORY-8F 61
32 COX-XMTRIOS 44
31 RHN-MANDS 44
34 EDIMODO} 38
3% 20%-PD-BY 36
36 1EV<LOSPND 1)
37 201MODO] 33
18 COX-BY-PN 29
3% COA- INPUT-LOGIC .25
40 SUC-R28 24
41 PLSMODI} .23
42 ECX-CB-0O 21
4 1Ev- al
44 202MOD0) .20
45 COX- 1% T
46 ECICBIOOVO 19
47 RNK-PM-F§ 19
40 RNX-KV-GO 1%
4%  RNEMODO?S 13
50  SWEMODO2 )
51 BCX-CB-GC 13
52 RNAMODO®S 13
53 PLSOIOLASA 13
54 PLSOI0IBSA 13
55 PMAMOD] 13
56 EC2CRI00VO 12
57 ADN-MANOL 09
58 OTH-R3 0%
59 IDDRSLDITM .09
60  IDDBSDKITM .09
61  IDUBSDSITM 09
62 20X-DG-DR .08
63  PMADIOIASA .07
64  PMADIOIBSA 07
65  IRWMODOGS 06

6. 743808
296
7329

orF
CUTSETS

...vo’ﬂu..-....."b‘b-l-l.‘h‘l“-‘l-‘hﬂh‘“”"”‘:“...".‘d-‘.‘“ﬂ.‘“““.‘N”"""“'ﬁ..—ﬂ.

DECREASE
IN BYSTEM
UNAVAILABILITY
$509E-00
B400E- 08
L GORTE-08
LT499E- 09
6469808
9379%-09
LA293B09
4037809
1492809
(12518409
JT250E-08
5956E-09
L0I9E- 09
B4B4R 09
B11IE-08
M4080E-09
LABdlE-08
A14EE- 08
2130809
A996E-00
.0206E-00
0394810
6177810
J872E-10
S44ap-10
AB06E-10
L T6S8E-10
S542E-10
AS03E-10
(1438E-10
.1251E-10
9956E-10
S6RBE-10
(SIBOE-10
.4076E-10
. 23T6E-10
(2009E-10
B17E-10
6716E-10
64228-10
.S308E-10
AISBE-10
4220E-10
.3862E-10
,33928-10
3104E-10
2614810
9821E-11
0356E-11
76878811
J791k-11
4501E-11
(4411E-11
4d11E-12
A017E-12
A616E-11
0093E-11
(9239E-11
(B169E-11
B169E-11
LB169E-11
L21798-11
.51098-11
5109E-11
L2876E-11

BASIC EVENT
FROBABILITY
4300804
5000K-0%
00008-06
A5008-08
2000E-08
4B00E-03
5000804
4400E-06
.6800E-0%
2000806
2000E-01
:$000E-01
S000E-02
6300E-06
CO00E-02
.6300E-06
#100E-03
.1300E-0%
(HO00E-0)
A4S00E-01
6200E-06
06008-01
300K~ 04
-15008-0)
A000E-04
1600E-02
D000E-02
«8200E-0)
~#100E-0)
.6100E-04
J7Te0E-04
0100E~04
6000E- 03
2020E-03
00O0E-03
1300k-03
,02008-02
.T0008-05
,0300E-04
- 6000E-01
0900E~-0)
.4000E-03
5100E-08
02008-02
E300B-0%
2300E-02
. TO00R-04
1000E~04
$300E-02
4400E-02
3000E-04
H300E-02
-1600E-0)
1600E-03
.0900E-~0)
«4300E-02
‘9300E-04
.A000E-~01
O000R-04
Q000E-04
0O00E~04
4000E-04
1600E-0)
1600E-01
.22008-L3
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EYSTEN UNAVAILABILITY (Q) & 6. 740E-08
NUMBEE OF BASIC EVENTS L 41

HUMBER OF CUTERTS s 1338
NUMBER INCREASE

IKPORTANCE  OF IN EYSTEM BARIC EVENT
BASIC BVENT (CINCREASE)  CUTSETS UNAVAILABILITY  PROBABILITY
1 COX-BPTIW 3 6TRESEA06 ) 2.27098-0) 1.80NM08-08
3 1EV-ROSOD 1 0366878408 §28 €. 9903804 4. 4400008
3 IWK-FL-GP 21458 168 S 6360804 1,20008-0%
: COX-ORY - 8PX 796003 . 112 § M64E- 04 3.62008-06
TWX-MV-GO1 45382 a:o §. 3632804 $ . S5000F-08

€ ADK-FBV-SA 795256 . 90 § 3623K-04 3. 0000808
7 CCX- XMTRX 93289 97 §.34238-04 i 6300806
b 1EV-LOCAZAND 140688 121 1.6364K-04 1. 6000808
6 COK-EP-SAM 175895 238 1.18408-04 §.62008-08
10 IEV-COWD 156407 20 1.07%48-04 4.20008-04
1 xw-ﬁ:un 15540 ke 1,07508-04 1.1)008-08
iz - 159208, 1147 1.07388-04 §.15008- 08
13 IWK-CV-AD 309133 e 2.08588-0% 1.50008-0
14 1BV 139741 59 9.42060-06 1.510000
15 ALL-IND-FALL 10466 8 H 7.08718-06 1.00008-06
1¢ “BY-PN 6252.92 y 4. 7163806 4. 76008-08
17 COX- PMAMOD] - 8W 420918 i“ g SHEE-06 1.10008-0%
18 CCX- PMAMODIX (FLIIST] (1] B923E-06 4 63008-08
19  CCX-PMAOIOX nu.:s 130 :.uut-os 1, 3800808
20 CCX-EP- SAMX 4269 82 (3 JET91E-06 7.94008-06
21 Iwe-pLUG 4041.0% 440 ‘.mwoc 2.40008-04
22 1BV-LOEPD 1940.20 2454 ALERE-06 1.48008+0)
23 COX-INPUT-LOGIC 7406.6) 29 1.62200-06 1,03008-04
P4 COX-XAMTR1DS 2209, 83 16 1.4%01E-06 2.01008-04
2%  CCX-ORY-BP 2207.9) 18 1. 4BBBE- 08 2.77008-04
L6 LPM-MANOS 1866 94 17 1.26098-06 6 BI0OOE-04
27 PXX-AV-LA 101908 %7 €. 0716807 6.10008-0%
26 TWN-MANDO 1012 .10 189 6. 0245007 1. 1800803
29 TWNTKOOLAF 1008, 07 6.79738-07 2.4000E~0¢
30 PRX-HR-ML 1003 “ £.763184017 1.20008-1"
31 TWK-RMTRLW 930 624 3 6.27528-07 9.20008-09
3% 1BV-RNSID 636 872 'Y 43079807 9. 6100004
33 1BV-CCWND 637.426 13 4. 2981E-07 3.21008-0)
34 COX-LE-FA 365 786 32 2. 46658-07 $. 3700806
3% IWI0R1708PX 313%.704 14 4 2636K-07 9. 4600K-0%
36 IW20R1608PX 335.704 34 2.2636E-07 9 4600E-0%
17 IWNITLI70URPX 338 320 33 2.26108-07 6 BQODE-0S
38 IW2TLI6OUFX 138320 13 2.2610B-07 6. 84008-0%
19 CCX-IV-XR 304 439 132 2.08208-07 2.4000E-0%
40 RNZIMODSE 300658 971 2.02738-0" 2.21008-0%
41 1DDISDDITM 287 .491% 404 1.9384E-07 3.00008-04
41  IDDBSDKITHM 287 .41 404 1.9304E-07 3. 0000804
41 100BSDE1TH 287 47 404 1.:”0-07 3. 0000E-04
44 RNDEPOZ3SA 281.086 222 1.8953E-07 1.71608-04
4%  COX-PMDMOD1 278 699 298 1,8702E-01 1.41008-04
46  RHN-MANOS 274734 817 1,05258-07 1.60008-0)
47  COCX-PMDOID 271,672 211 1.6319E-07 9. 6900E-06
46 COX- PMDMODA 259.720 184 1.95138-07 4. 9B00E-08
49 RNX-UM-FE 242.1%3 50 1.6369E-07 7.70008-04
60 RNX-KV-GO 242 539 T 1.6354%-07 6.10008-04
£1  CCX-PLAMOD) 237,554 1? 1.6018E-07 1.4100E-04
£2  CCX-PLA0) 236,690 14 1.5960R-07 9 6900808
§1  RNX-CV-GO 235,380 12 1,.50728-07 §.1000E-0%
b4 IDDFDOLSRY 233,282 1] 1.67288-07 1.20008-06
§4  IDDFDO2ORG 233.282 1 1.8728E-07 1,2000E-95
56  COX-PMDMODI - 8W 232,813 67 1.5698E-07 1.1000E-08
£7  COX- PMDMODA - SW 237,812 67 1.5698E-07 ). 1000E-08
S8 COX-PM-ER 232,201 10 1.5687E-07 1.4000E-08
69 GWX-PM-ER 232.201 10 1.56%7E 07 1.40008-0%
60  HNX-PM-ER 232,061 10 1. 5648E-07 1.60008E-0%
F1  COX-EP-sA 225,581 b 1.52118-07 #.62008-06
62 CCX-PLAMOD) - 8W 228 429 B 1.5194E-0"7 1.10008-08
€3 IWA-PLUG 220.617 182 1.4876E-L 2.4000E-04
64 IDDBSDDILF 218,641 17 1.47438-07 4. BOOOE-06
€% IDDBEDKILF 218,641 37 1. 4743807 4. BODOE-DE
6 IDDRSDLSILF 218, 641 1 1.47438-07 4. 8000E-06
67 CCX-PMDEMO 217.76) a8 1 A6B4E-07 4.03008-06
£8  IRWMODOSS 208,189 a9 1.4036E-07 3.2200E-0)
69 IOBBSDDITH 206 608 178 1.39318-07 3.0000E-04
70 LUBRSDKITM 206.608 178 1.3901E-07 3,00008-04
71  IDBBSDS1TM 206. 608 178 1.39318-07 3.00008-04
77 IRAEP1Z1ASAX 201,984 63 1.36208-07 & BIO0OE-08
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TOP 2080 DOMINANT CUTSETS FOR SHUTDOWN FOCUSED PRA SENSITIVITY CASE INCLUDING SURGE-LINE FLOODING EFFECTS

19

FRILURE OF PMS OUTPUT LOGIC 1/0s 6.53E-04 PMAMOD] 1X
INDICATION FAILURE 1.00E-03 ALL-IND-FAIL
119 2.7:E-10 .05 LOCA/RNS-V024 OPENS INITIATING EVENT OCCURS WITH RCS DRAINED 1.13E-05 IEV-LOCA24D
COMMOR CAUSE FAILURE OF THE INVERTER 2.40E-05 CCX-IV-XR
120 2.65E-10 .05 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCL3S 4 _23E-04 IEV-COWND
BUS UNAVAILABLE DUE TO TEST OR CORRECTIVE MA INTENANCE 3.00E-04 IDABSDS |'T™
PMDMOD] 1 2.09e-03 PMDMOD] 1
121 2.62E-10 -05 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS ITH RCS DRAINED 1 48E-03 IEV-LOSPD
FAILURE OF MIMIC BUS SELECTOR BOARD 8.00£-05 PMAXSCOASA
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO-OPEN 2.218-03 RN23IMODSS
122 2.58e-10 .05 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 1.48E-02 IEV-LOSPD
CCF OF GRAVITY INJECTION CHECK VALVES TO OPEN 1.502-04 INX-CV-AO
PMDO301ASA 1.16E-03 PMDO301ASA
123 2.58e-10 -05 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 1_48g-03 IEV-LOSPD
CCF OF GRAVITY INJECTION CHECK VALVES TO OPEN 1.5S0E-04 WX -CV-AO
PMDO301BSA 1.16E-03 PMDO3I01BSA
124 2.53e-10 .05 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 4.23E-04 IEV-CCWD
FAILURE OF INV., STATIC SWITCH AND ASSOC. BRERKERS S.16E-08 IDAMODOS
PMDO3OIASA 1.2%3-03 PMDO301ASA
125 2.53E-10 .05 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 4.23E-04 1EV-CCWD
FAILURE OF INV., STATIC SWITCH AND ASSOC. BREAKERS S.16E-04 IDAMODOS
PMDO3O1IESA 1.168-03 PMDO 3G1RSA
126 2.47E-10 0% LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DEAINED 1.48g-03 iEV-LOSPD
FAILURE OF PMS OUTPUT LOGIC 1/0s 2.09€-03 PMAMOD1 )
PMDXSO0ASA 8.00E-05 PMDXSOOASA
127 2.47€-10 .05 LOSS OF OFFSITE POWER INITIATING EVENT OLJ URS WITH RCS DRAINED 1.428-03 1EV-LOSPD
FAILURE OF MIMIC BUS SELECTOR BOARD 8.00E-0S PMAXSOCRASA
PMDMOD1 1 2.09€E-03 PMDMOD] 1
128 2.44E-10 .05 OVERDRAINING OF RCS DURING DRAIN DOWN TO MID-LOOP INITIATING EVENT 4 .43E-06 IEV-RCSOD
OPERATOR FAILS TO 1SOLATE RNS PIPE RUPTURE 5.5%0E-02 RHN-MANOS
INDICATION FAILURE 1.00E-03 ALL- IND-FATL
129 2.42e-10 05 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 1.48E-03 IEV-LOSPD
FAILURE OF INV., STATIC SWITCH AND ASSOC. BREAKERS 5.15E-04 IDAMODOS

ikl S
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130

132

134

140

2

»N

-42E-10

-31E-10

29E-10

-29E-10

.29E-10

.29E-10

22E-10

-18E-10

-15e-10

-14E-10

.93e-10

.05

.05

.08

.04

.04

.04

il

.04

.08

.04

04

LOSS OF DIST.

LOSS OF OFFSITE
LOSS OF DIST.
PAILURE OF INV.

OVERDRAINING OF
RHN -MANO4 -SUCC
CCF OF IRWST INJ

LOSS OF OFFSITE
FAILURE OF INV.,
BUS UNAVAILABLE

LOSS OF OFFSITE
FAILURE OF INV.,
BUS UNAVAILABLE

LOSS OF OFFSITE
FAILURE OF INV.,
BUS UNAVAILABLE

LOSS OF OFFSITE
BUS UNAVAILABLE
FAILURE OF INV.,

LOSS OF OFFSITE
CCF OF GRAVITY
INDICATION

LOSS OF CCS/SHS
FAILURE OF INV.,
INDICATION

LOSS OF CCS/SHS
LOSS OF DIST.
OPERATOR FAILS

LOSS OF BRNS WITH
CCF OF PRESSURE

LOSS OF CCS/Sws
BUS UNAVAILABLE
OPERATOR FAILS

POWER INITIATING
PANEL OR BREAKER
STATIC SWITCH

RCS DURING DRAIN
MOVs 121A, 1218,

POWER INITIATING
STATIC SWITCH
DUE TO TEST OR

POWER INITIATING
STATIC SWITCH
DUE TO TEST OR

POWER INITIATING
STATIC SWITCH
DUE TC TEST OR

POWER INITIATINC
DUE TO TEST OR
STATIC SWITCH

POWER INITIATING
INJECTION CHECK
FAILURE

WITH RCS DRAINED
STATIC SWITCH
FAILURE

WITH PCS DRAINED
PANEL OR BREAKER
TO RECOGNIZE

RCS DRAINED
TRANSMITTERS

WITH RCS DRAINED
DUE TO TEST OR
TO RECOGNIZ

EVENT OCCURS
AND ASSOC .
CORRECTIVE

EVENT OCCURS
AND ASSOC.
CORRECTIVE

EVENT OCCURS
AND ASSOC.
CORRECTIVE

ZVENT OCCURS
CORRECTIVE
AND ASSOC.

EVENT OCCURS
VALVES TO OPEN

INITIATING EVENT
AND ASSOC .

INITIATING EVENT
AD7 SPURIOUSLY
NEED AND TO OPEN

INITIATING EVENT
INITIARTING EVENT

CORRECTIVE
NEED AND TO OPEN

WITH RCS DRAINED
MAINTENANCE
BREAMERS

WITH RCS DRAINED

OCCURS
BREAKERS
OCCURS

RNS MOV V023
OCCURS
occuRs

MAINTENANCE
RNS MOV V023

1.48E-03
S.16E-04
3.00E-C4

1.48E-03
5.16E-04
3.00E-04

1.48€-03
3.00E-08
5.16£-04

1.42€-03
1.50E-04
1.008-93

4.238-04
5.16E-04
1.00E-03

4 23E-04
3.178-04
1.60E-03

8_15E-05
2.63E-96

4.23E-04
3.0CE-04
1.60€-03

IDENTIFIER
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Table S4B-7

TOP 200 © "MINANT CUTSETS FOR SHUTDOWN FOCUSED PRA SENSITIVITY CASE INCLUDING SURGE-LINE FLOODING FFFECTS

NUMBEF CUTSET PROB PERCENT BASIC EVENT NAME

176

177

178

179

180

181

183

184

185

1.33E-10

1.31e-10

1..78-10

1.26E-10

1.25E-10

1.18E-10

1.188-10

1.15E-10

1.138-10

1.13e-10

03

.93

.03

.02

.02

-02

-02

02

.02

.02

LOSS OF CGFFSITE
BUS UNAVAILABLE
BUS UNAVAILABLE

LOSS OF OFFSITE
BUS UNAVAILABLE
BUS UNAVAILABLE

LOSS OF OFFSITE
FAILURE OF INV.,
FAILURE OF

LOSS OF CCS/SwWs
BUS UNAVAILABLE
INDICATION

OVERDRAINING OF
RHN-MANO4 - SUCC
DUE TO CCF OF

LOCA/RNS PIPE
OPERATOR FAILS
CCF OF GRAVITY

LOSS OF RNS WITH
FAILURE OF
MECHI . .ICAL

LOSS OF OFFSITE
FAILURE OF
INDICATION

LOSS OF OFFSITE
CCF OF GRAVITY
FAILURE OF INV..

LOSS OF CCS/SWS
FAILURE OF INV.,
FAILURE OF INV.,

LOSS OF OFFSITE
LOSS OF DIST.
IRWST DIS_ HARGE

POWER INITIATING
DUE TO TEST OR
DUE TO TEST OR

POWER INITIATING
STATIC SWITCH
OUTPUT DRIVER

WITH RCS DRAINED
DUE TO TEST OR
FAILURE

RCS DURING DRAIN
THE SQUIB VALVES

RUPTURE WITH RCS
TC ISOLATE
INJECTION CHECK

RCS DRAINED
PMS OUTPUT
FAILURE CAUSES

POWER INITIATING
MIMNIC BUS
FAILURE

POWER INITIATING
INJECTION CHECK
STATIC SWITCH

WITH RCS DRAINED
STATIC SWITCH
STATIC SWITCH

POWER INITIATING
PANEL OR BREAXER
LINE "8"

INITIATING EVENT
CORRECTIVE

DOWN TO MID-LOOP
TO OFERATE

FILLED INIT.
RNS PIPE RUPTURE
VALVES TO OPEN

INITIATING EVENT
LOGIC 1/0s
MOV 023 TO

EVENT OCCURS
SELECTOR BOARD

EVENT OCCURS
VALVES TO OPEN
AND ASSOC .

INITIATING EVENT
AND ASSOC
AND ASSOC.

EVENT OCCURS
AO7 SPURIOUSLY
STRAIRER

INITIATING EVENT

EVENT OCCURS

DCCURS

FAIL-TO-OPEN

WITH RCS DRAINED

WITH RCS DRAINED

WITH RCS DRAINED
OPENS
PLUGGED

NAP Wi wdu wmiue

-

N

L A e

AU E e
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[able S4B-K

BASIC EVENT IMPORTANCE - SHUTDOWN FOCUSED PRA SENSITIVITY CASF
INCLUDING SURGE-LINE FLOODING EFFECTS




T T N—

e e s

e i

e

128
129

142
143
145
146

IWBCV122A0
IWBCVI23A0
IWBCVIZ4A0
IWBCV1Z6A0
CCX-EP- BAMX

T R P T——

CCX - INPUT-LOGICX

1EV-RNSND

IWNTKODLAF
IDBFDO13RQ
IDBFDO14RQ

IRAEP121BSAX

PMAEHOALSA
PMBMOD11
ADN-MANO1C
CCX~-LE~FA
PRAAVIOBLA
PRBAVIOBLA
PMAEHOA L SAX
1DBMOD10
1DEMOD11
LPM-MANOS
PMBOJO1ASA
PMBO3IO1BSA
ADX -} /=GO
IDBBSDS) LF
IDBBSDDILF
IDBBSDK1LF
CCX~-AV-LA
PRAAV108TM
PRBAV10&TM
CMX-CV-GO
CMX-VE-FA
IDBMODZS
IDCFDOOTRQ
IDCFDOOBRQ
PMAM~ D] 1
PMBMOD32
PMCMOD3 3
PMDMODJ 4
1DBMOD2 4
1DCMOD1 6
IDCHOD17
IDCBSDDILF
IDCBSDKILF
IDCBSDS1ILF
PRX~HR - ML
PMBXSO0ASA
CCX-XMTR
IDABSDD1TM
IDABLDK1ITM
ADAEPOOZASA
ADAEPOO3ASA
ADAEPO12ASA
ADAEPO13ASA
ADBEPOO2BSA
ADBEPOCIBSA
ADBEPU12BSA

P T ———

AT ONIOOEE

1.33328-10
1.18328-10
1.1832E-10
1.1637E-10
9.1555E-11
§.1558E-11
9.1858E-11
9.1555€-11
8.408%E-11
7.17998-11
7.1799€-11
§.2639E-11
4.7283E-11
4.7283E-11
4.7283E-11
3. 7545E 11
3.41298-11
3.4030E-11
3.3997¢€-11
3.399%E-11
2,5966E-11
2.9966R-11
2.59218-11
2,5920E-11
1.8653E-11
1.8653E-11
1.8653e-11
1.,8653E-11
1,852(E-11
1.5890E-11
1.5735e-11
7.3138E-12
6.9550E-12
6.9550E-12
6.47408-12
5.9349E-12
$.7805E-12
§.3839E-12
5.2541E-12
§5.2489E-12
5.2489E-12
4.5949E-12
4.2154E-12
4.2154E-12
3.3452€E-12
3.2020E-12
3.2020E-12
3.0368E-12
2.78328-12
2.74118-1%
2,74118-12
2.4361E-12
2.3882E-12
2.3882E-12
2.03%4E-12
1.67778-12
1.4940E-12
1.2559E-12
1.25888-12
1.1878E-12
1.0972E-12
1.09728-12
9.4114E-13
9.0961E-13
7.2820E-13
7.2820E-13
4.6130E-13
4.6130E-13
4.6130E-13
3.5660E-13
2.20327E-13
1,4178E-1)
1.3556E-13
1,3556E-13
7.8273E-14
7,5273E-14
7.8273E-14
7.5273E-14
7.5273E-14
7.52738-14
7.5273E-14

310

8.1300E-03
1.3000K-058
1.2000E-08%
.B000E-06
.T600B-03
«T600E-03
«7600E-03
< T600E-03
~3500E-04
.7000E-03
<7000E-03
.2100E-02
. B000E-06
+BUOOE-06
LR000B-06
<1000E-0%
. B300E-0%
.Q000E-~04
.0000E-04
.0000E~04
.5400E~02
.5400E-02
5400E-02
. 5400E-02
.7600E-03
. T600E-03
.7600E~03
7600E-03
,9400E-06
.5900E-0%
+6100E-04
.4000E- 08
«4000E~0%
.2000E-0S
.8300E-05
-0000E-05
.0900E-03
.0000B-02
«3700E-06
.0900E-03
.0900E-03
.0000E-0%
7000E-~03
.7000E-03
.8300E-04
«1600E-03
1600E-03
-1000E-03
.BOO0E-06
.BOOOE-06
.8CI0E-06
.1000E-08
.0000E~04
.0000E-04
.1000E-0%
-8400E-05%
.1600E-04
. 2000E-05
,2000E-05
.0200E~03
.C200E~03
.0200E~03
(C2N0E-03
.1700E-04
.7000E~03
.7000E-03
.8000E-06
.BOO0E-06
.BO00E-06
.2000E-07
,D000E-0S
-0100E~04
-0000R~-04
.O000E-C4
.7100E-04
.7100E-04
. T100E-04
.7100:-04
.7100E-04
7100E-04
7100E-04
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GS00F-04
6500804

0O00E-08

6000R-08
. 5400E-02
. H400K-03
.5400E-02
H400E-02

2600KE-03
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73 IDBRSDSITH 252.749 126 1.78408-07 3. 0000k-04
, T4 ITRAEP] D LABAX 2431 099 'Y 1.71608-07 S BI00K-0%
9% 1DBPDOL IR 240166 10 1. 6952E-07 1,20008-08
» 76 I1DBFDOL 240 . 166 10 1.69828-07 1.20008-08
: 77 IDBBEDDL 239,506 7 1, 6908807 4. 8000806
78 1DBBSDKILY 239,506 ] 1.690%8-07 4. BO00E- 06
| 79 IDBBSDEILP 239,506 ) 1.6906E-07 4. BO00E-06
, U CCR~ 233.539 133 1.6484E-07 4. SBO0E-05
: 1 PLSMOD] Y 231 01 3 1.63278-07 2.09008-0)
62 PLSOIOLIABA 226 .95 4 1.62318-07 1.16008-03
, §3  PLEOIOIREA 220 951 " 1.62318-07 1.160° 803
. B4 ADN-MANO1 220,977 ] 1 61628-07 49300804
85  EDIMODOL 236.422 23 1.85898-07 5. 04008 06
. 86 EDIMODOT 225113 17 1.5889E-07 3.050%6-04
} 87  EDIMOD1) 224 858 17 1.88718-01 3.° 00E-04
B8 COX-PLIMODI 221.969 o 1.5668E-07 + 4100E-04
89 COX-PLIMODL 21,969 « 1.866BE-07 1.41008-04
40 BCSEPMORISA «21,019 § 1.56642-07 1.71008-04
9 SXSO0ABA 431.01) ] 1.56008-07 8. 0000K-0% |
92 COX-PL1OD 220.912 9 1.8503E-07 9. 6900808 |
93 CCX-PLY0) 220.912 " 1.58938-07 9. E900E-05 |
94 CCX-IV-XR] 216 589 € 1.54298-07 2. 4000808 |
| 95 COX- PHAMOD] 214,447 87 18237807 1. 4100804 |
; 96 OCX-PLIMOD] - 8W 302,330 4 1.42018-07 1.10008-08
, 97  CCX-PL7MOD] - 8W 202.330 4 1.43818-07 1.1000E-0%
98 CCX-PMADIO TR vé 1.33178-07 9 6¥00E-08
| 99 IDAMODOS 166, 642 154 1.33188-07 5, 1600804
, 100 IWK-XMTRLW 186 068 2 1.32748-07 9.20008-0%
101 IDAMODOE 182 887 340 1,29098-07 3.17008-04
| 105 BDISSDEILY 199,769 3 1.26898-07 4.8000E-06
103 TDABSDSITHM 17% 449 285 1.2384E-07 3.0000E-04
| 104 COR- PMAMODZX 174.264 25 1.23008-07 B.S800E-05
108 COX INPUT-LOGICX 171,120 13 1.20708-07 2.5900E-08
I 106  IDOFDOY 110,592 86 1.20418-07 1.20008-0%
l 107  10DFDO20I 170.593 88 1.20418-07 1.20008-08
108 CCX-IN-LOGIC-8W  170.37% 8 1.20268-07 1.10008+08
| 109 - PMAMOD? - §W 190,372 # 1.20268-07 1.10008-08
- 110 CCY-PMOMOD] - 8W 170.229 56 1,20168-07 1.1000E-0%
! 111 COX- PMUMODA - W 170.229 1 1.20168-07 1.10008-0%
112 11 163,166 206 1.1806807 2.09008-0)
113 PMAO3I01ASA 187 806 218 1.11388-07 1.16008+03
114 PMAOIO1BSA 157,806 218 1.11398-07 1.16008-03
118  I1DDBEDDILF 141.200 1 6. 9665K-08 4.BUOOE-06
116 IDDBSDKILF 141,200 il 9. 9665808 4. BOODE-06
I 117  1DDBEDSILF 141,200 3 9 9665E-08 4. BOOOE-06
' 118 CCX-PMDEMO 140. 624 28 9.9256E-08 4,0300E-06
' 119 EDIMODO?Y 113,390 26 80008808 3.0800E- 04
' 140 MDAS 106,471 79 7,5182E-08 1.00008-02
| 121 REC-MANDAS 103 528 36 7.3074E-08 1.16008-02
128 PMAXSOOASA 98,4303 28 6.U4T6E-08 #.0000E-0%
l 123 20X-BL-ER TN - 4. 8491808 1.3600E-06
| 134 2OX-PL-GP 686027 1 4. B42IE-0R 1.3000E-06
125 PMAXSOOABAX 88,1790 158 3. B94BE-O8 8.00008-08
' 126  PMAMODI1X 52,3884 369 1.6907%-08 6. 9300E<04
127 IWN-MANOOC 80,5432 23 3.5676E-08 . 0000E~02
128 PMAD3O LASAX 50. 4695 176  3.5624E-08 1.6500E-04
129  PMAOI01IBSAN 49,2743 187 3. 4780808 1.6500E-04
130 CCX-BC-8A 47,7297 5 3.3690E-08 8. 4000E-06
131 RHN-MANO4 47.0422 123 3.3204E-08 . 5000E-02
132 IEV-LOSPND 18,7450 40  2.7030K-08 1.71008-02
! 133 IDABRSDS1ILF 37 .749% 4 2. 6645808 4 BOOOE-D6
| 134 2OIMODOL 16.70%58 524 2.5908E-08 ¢.0200E-02
138  BCLCOB1O0OVO 36,0271 380 2.5429E-08 }.23008-02
136 COX- PMAMODA 35,9097 41 2,5347E-08 4. 9800E-05
137 COX~PMAMODA - SW 33,4596 12 2.3617E-08 i.1000E-06
138 CCX-PMABHOX 33.253) 11 2.3472E-08 4.0300E-06
139 201MODO4 29,4080 #2 2.07578-08 1.2500E-03
140  IDCBSDDITM 23.3443 176 1.6477E-08 3, U000E-04
141  IDCBSDKITM 73,3440 176 1.6477E-08 3. 00008-04
142 IDCBSDSITH 23,3442 176 1.64778-08 3.0000E-04
143 ZO2MODO1 22.5074 187 1. 68878-08 2.0200E-02
: 144 EC2CB20OVO 22 4030 146 1.5813E-08 1.23008-02
14% 3 31.8941 68 1, 5454E-08 7.70008-03
146 IRAEP121BSAX 21,7820 €6 1.5378E-08 5. 8300E-0%
' 147 RHN-MANOSC 20,9545 27 1.4791E-08 1.50008-01
148 202M0D04 20,0297 44 1.4138E-08 1.2500E-0)
149  COMX-VE-FA 19,8500 9 1.3799E-08 1. 8400E-08
150 ED2MOD1) 19,2711 20 1.3602E-08 3.1700E-04
] 151  RNBMODO7S 16,8062 146 1,32748-08 1.53008-02
! 152 EC1MODO1 18,5285 16 L. 3078E-08 :.02008-04
| 153 IDCPUOOTRO 18,1144 ) 1.2786E-08 1.20008-08%
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CASE 2 LIST OF TOP 280 DOMINANT CUTSETS
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CASE 2 LIST OF TOP 2060 DOMINANT CUTSETS




CASFE 2 LIST OF TOP 200 DOMINANT CUTSETS




TABLI i8-11
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CASE 2 LIST OF TOP 200 DOMINANT CUTSETS
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CASE 2 LIST OF TOP 200 DOMINANT CUTSETS
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167

108

109

110

111

115

3.94E-10

3.93£-10

3.778-10

3.60E-10

3.60E-10

3.398-10

3.11e-10

3.05E-10

2.98E-10

2.96E-10

2.94E-10

.08

.08

.07

.07

.07

.08

.08

.06

.06

.06

R S

TABLE 54B-11

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

LOSS OF OFFSITE
FAILURE OF INV.,
FAILURE OF INV.,

LOSS OF CCS/SWs
FAILURE OF
INDICATION

LOSS OF CCS/SWS
BUS UNAVAILABLE
PMDMOD1 ]

LOSS OF CCS/SWS
FATILURE OF INV.,
PMDO301BSA

WITH RCS DRAINED
PANEL OR BREA¥ER

POWER INITIATING
STATIC SWITCH
STATIC SWITCH

WITH RCS DRAINED
PMS OUTPUT
FAILURE

WITH RCS DRAINED
DUE TO TEST OR

WITH RCS DRAINED
STATIC SWITCH

LOSS OF CCS/SWS WITH RCS DRAINED

FAILURE OF INV.,
PMDO301ASA

LOCA/RNS-V024

STATIC SWITCH

OPENS INITIATING

INITIATING EVENT OCCURS

A07 SPURIOUSLY

EVENT OCCURS
AND ASSOC.
AND ASSOC.

INITIATING EVENT
LOGIC -1/0s

INITIATING EVENT
CORRECTIVE

INITIATING EVENT
AND ASSOC.

INITIATING EVENT
AND ASSOC.

EVENT OCCURS

CCF OF THE ADS SQUIB VALVES TO OPERATE

LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT

FAILURE OF INV..
INDICATION

LOSS OF CCS/SWS
LOSS OF DIST.
OPERATOR FAILS

LOSS OF OFFSITE
LOSS OF DIST.
PMDMOD4 1

STATIC SWITCH
FAILURE

WITH RCS DRAINED
PANEL OR BREAKER
TO RECOGNIZE

POWER INITIATING
PANEL OR BREAKER

LOSS OF RNS WITH RCS DRAINED

CCF OF ORIFICES

LOCA/RNE-V024

OPENS INITIATING

CCF OF IRMST INJ SQUIB VALVES

AND ASSOC.

INITIATING EVENT

AC7 SPURIOUSLY

NEED AND TO OPEN
EVENT OCCURS
AO7 SPURIOUSLY

INITIATING EVENT

EVENT OCCURS

WITH RCS DRAINED
BREAKERS
BREAKERS

OCCURS

WITH RCS DRAINED

OCCURS
BREAKERS

OCCURS

OPENS

RNS MOV V023
WITH RCS DRAINED
OPENS

OCCURS

WITA RCS DRAINED
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1.18E-03

1.13E-05
3.00E-05

&.02E-04
S.16£-04
1.00E-03

§._02E-04
3.17E-08
1.60E-03

1.48E-03
3.17e-04
6.35E-04

8._15E-05
3.83E-0%

1.13E-05
2_60E-05

PMDO301BSA

IEV-COWD
IDAMODOS
PMDO3IOIASA

IEV-LOCAZ4D
ADX-EV -SA

IV -COWD
ALL-IND-FAIL
IEV-COWD
IDAMODOS

RHN -MANDS
IEV-LOSPD
IDAMODOS
PMDMNDS 1

un “m
CCX-ORY-SPX

IEV-LOCAZ4D
INX-MV-GO1
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NUMBER CUTSET PRCB PERCENT

119

121

122

123

124

125

126

127

128

129

2.94E-10

2.94E-10

2.89E-10

2.82e-10

2.71E-10

2.62E-10

2.50e-10

2.47E-10

2.47e-10

2.44€-10

2.42E-10

2.42E-10

.06

.08

.66

.08

05

.es

.05

.05

.0%

.0S

.05

TAB'E 54B-11i

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

LOSS OF OFFSITE
FAILURE UPON
FAILURE OF

LOSS OF OFFSITE
FAILURE UPON
FAILURE OF

LOSS OF CCS/swsS
BUS UNAVAILABLE
OPERATOR FAILS

LOSS OF OFFSITE
BUS UNAVAILABLE
PMDMOD4E 1

LOCA/RNS-V024
COMMON CAUSE

LOSS OF OFFSITE
FAILURE OF
MECHANICAL

LOSS OF CCS/s¥s
FAILURE OF
PMDMODS 1

LOSS OF OFFSITE
FAILURE OF
PMDMOD1 1

LOSE OF OFFSITE
FAILURE OF
PMDXSOOASA

OVERORAINING OF
CPERATOR FAILS
INDICATION

LOSS OF OFFSITE
FAILURE OF INV.,
LOSS OF DIST.

LOSS OF OFFSITE

POWER INITIATING
DEMAND OF LOGIC
OUTPUT DRIVER

POWER INITIATING
DEMAND OF LOGIC
CUTPUT DRIVER

WITH RCS DRAINED
DUE TO TEST OR
TO RECOGNIZE

POWER INITIATING
DUE TO TEST OR

OPENS INITIA™ ING
FAILURE OF THE

POWER INITIATING
MIMIC BUS
FATILURE CAUSES

WITH RCS DRAINED
PMS OUTPUT

POWER INITIATING
MIMIC BUS

POWER INITIATING
PMS OUTPUT

RCS DURING DRAIN
TO ISOLATE
FAILURE

POWER INITIATING
STATIC SWITCH
PANEL OR BREAKER

POWER INITIATING

EVENT OCCURS
GROUP PROCESSING

EVENT OCCURS
GROUP PROCESSING

INITIATING EVENT
CORRECTIVE
NEED AND TO OPEN

EVENT OCCURS
CORRECTIVE

EVENT OCCURS
INVERTER

EVENT OCCURS
SELECTOR BOARD
MOV 023 TO

INITIATING EVENT
LOGIC 1/0s

EVENT OCCURS
SELECTOR BOARD

EVENT OCCURS
LOGIC 1/0s

DOWN TO MID-LOOP
RNS PIPE RUPTURT

EVENT OCCURS
AND ASSOC.
A28 SPURIOUSLY

EVENT OCCURS

WITH RCS DRAINED

MAINTENANCE
RNS MOV V023

WITH RCS DRAINED

WITH RCS DRAINED

WITH RCS DRAINED

FAIL-TO-OPEN

WITH RCS DPAINED

WITH RCS DRAINED

INITIATING EVENT

WITH RCS DRAINED
BREAKEPS
OPENS

WITE RCS DRAINED

RAD N R e b N e e e e e

L B

s DN

(SR

.48E-03
-16E-03
-71E-04

.48%E-02
-16E-03
.TI1E-04

.02E-08
.D0E-04
.60E-03

.488-03
-90E-04
.35e-04

-132-05
. 40E-05

.48E-03
-O0E-0S
.21E-03

.O2E-04
.S3E-04
-35E-04

.48BE-C)}
.00E-05
.09e-03

.48E-03
-09E-03
. DOE-05

-44E-0D6
-S0e-02
.09E-03

.48E-03
-16E-04
-17E-04

-4BE-03

IDENTIFIER

IEV-LOSPD
PMAO3I01ASA
RNDEPOZ3SA

IEV-LOSPD
PMAO3IO1BSA
RNDEPO2 3SA

1EV-COWD
IDABSDS1T™
BHN-MANOS
IEV-LOSPD
IDABSDS1TM
PMDMODS 1

IEV-LOCA24D
CCX-IV-XR

IEV-LOSPD
RN23MODS5S
IEV-COWD
PMAMOD1 1X
PMDMODE 1
IEV-LOSPD
PMDMOD1 1
IEV-LOSPD
PMAMOD1 1

IEV-RCS0D
RHN-MANOS
ALL-IND-FAIL

IEV-LOSPD
IDAMODOS
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LIST OF TOP 200 DOMINANT CUTSETS




ABLE S4B-11
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hZi

186

187

188

189

190

191

192

193

194

195

196

1.13E-10

1.112-10

1.09e-10

1.07E-10

1.07e-10

1.07€-10

1.07g-10

1.0868-10

1.01E-10

1.01E-10

1.012-10

.02

.92

02

.02

.02

.02

+U2

.02

.02

e2

TABLE 54B-11

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

LOSS OF OFFSITE
LOSS OF DIST.
IRWST DISCHARGE

LOSS OF RNS WiTH
FAILURE OF
PMDMOD1 1

OVERDRAINING OF
REN-MANDO4 -SUCC
CCF OF IRWST IND

LOSS OF OFFSITE
BUS UNAVAILABLE
IRWST DISCHARGE

LOSS OT OFFSITE
IRWST DISCHARCE
BUS UNAVAILABLE

LOSS OF OFFSITE
IRWST DISCHARGE
BUS UNAVATLABLE

LOSS OF OFFSLJE
IRWST DISTHARGE
BUS UNAVAILABLE

LOSS OF CCS/sSwWs
FAILURE OF
MECHANICAL

LOSS OF OFFSITE
LEVEY
INDICATION

LOSS OF OFFSITE
LEVEL
INDICATION

OVERDRAINING OF

POWER INITIATING
PANEL OR BREAKER
LINE "B*

RCS DRAINED
PMS OUTPUT

RCE DURING DRAIN
SQUIB VALVES

POWER INITTATING
DUE TO TEST OR
LINE “B*

POWER INITIATING
LINE “B*
DUE TO TEST OR

POWER INITIATING
LINE “B*
DUE TO TEST OR

POWER INITIATING
LINE “B*
MUE DO TEST OR

WITH RCS DRAINED
MI}'C BUS
FATLURE CMISES

POWER INITIATING
TRANSMITTER
FAILURE

POWER INITIATING
TRANSMITTER
FAILURE

EVENT OCCURS
AO7 SPIRIOUSLY
STRAINER

INTTIATING EVENT
EWIC 1/08

DOWN TO MID-LOOP

EVErr OCCURS
CORRECTIVE
STRAINER

EVENT OCCURS
STRAINER
CORRECTIVE

EVENT OCCURS
STRAINER
CORRECTIVE
EVENT OCCURS
STRAINER
CORRECTIVE
INITIATING EVENT
SELECTOR BOARD
MOV D23 TO
EVENT OCCURS
FAILURE

EVENT OCCURS
FAILURE

INITIATING EVENT

FAIL TO-OPEN

WITH RCS DRAINED

WITH RCS DRAINED

RCS DURING DRAIN DOWN TO MID-LOOP INITIATING EVENT

A NBR W Wk W R W

e A

WX ¥V -GO1
IEV-LOSPD
IDABSDS1TH
t.-' m
IEV-LOSPD
Iwe-PLUG
IDBBSDS1T™

INB-PLUG
IDBBSDDITM
IEV-LOSPD
IDBBSDK]1TH
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197

198

199

200

1.01E-19

9.93g-11

9.93E-11

9.85E-11

.02

02

-02

.02

TABLE 54B-11

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

LOSE OF CCS/SWs
FAILURE UPON
INDICATION

LOSS OF CCS/sSws
FAILURE UPON
INDICATION

LOSS OF CCS/SWS
FAILURE OF INV.,
LOSS OF DIST.

FAILURE OF THE INVERTER

WITH RCS DRAINED INITIATING EVENT OCCURS
MIMIC BUS SELECTOR BOARD

WITH RCS DRAINED INITIATING EVENT OCCURS
DEMAND OF LOGIC GROUP PROCESSING
FAILURE

WITH RCS DRAINED INITIATING EVENT OCCURS
DEMAND OF LOGIC GROUP PROCTSSING
FAILURE

WITH RCS DRAINED INITIATING EVENT OCCURS
STATIC SW.TCH AND ASSOC. BREARKERS
PANEL OR BREAXER A28 SPURIOUSLY OPENS

*
)

383 335 3% &2

1

pES NSS Ne
4
S88 SRR &2

)

g s
P 1
o83

358
2R3

W
-

L ee——

A a——a—

B L

Rp—

T —



[able 54B-12

BASIC EVENT IMPORTANCE - CASE 2



















Table 54B-13

IST OF TOP 200 DOMINANT CUTSETS




CASE 3 LIST OF TOP 200 DOMINANT CUTSETS
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CASE 3 LIST OF TOP 206 DOMINANT CUTSETS
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CASFE 3 LIST OF TOP 2080 DOMINANT CUTSETS




9Ll

NUMBER CUTSET PROB PERCENT

S0

51

52

53

S

56

s?

58

s9

&0

1

-

24E-09

-23E-0%

20E-09

18E-09

-1E-09

.1SE-09

12E-09

-12E-09

09E-09

-07e-09%

0YE-09

-11

10

10

12

10

10

10

10

9

o9

LOSS OF RNS WITH
CCF OF LOGIC

LOSS OF OFFSITE
FAILURE TO

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

Table 54B-13

§9 FB°%
- §.‘a-u
3
-
el
a g

j i
|

»E
g..
i

fiig
=3 A
23;

FAILURE OR
BEKR 102 FAILS TO
GROUP PROCESSING

EVENT OCCURS

WITH RCS DRAINELD
CB ECS221 SPO

WITH RCS DRATNED

WITH RCS DRAINED

WITH RCS DREINED
STAPT

WITH RCS DRAINED
DIVERTED FLOW
CLOSE

WITH RCS DRAINED

-

e

HE W es NENBA WNBE NNEAS

HMRNNAGA NNAS wNeM

om™-Rr1

ZOIMODO L
PMAOQIOLIBSA

IEV-LOSPD
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CASE 3 LIST OF TOP 200 DOMINANT CUTSETS
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ASE 3 LIST OF TOP 2080 DOMINANT CUTSETS
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BASIC EVENT IMPORTANCE « CASE 3










e R TR R R R L R SR R R
e e T Nl N e e e N N
WA DWW LA W DO

PRCEPLOBEA
PROEPIOREA

-

e B e e N B b e L RS RS WA WD D DD D D D U L e e e e D

B AL e B G e e D W WD S B e e e e e B B R R B R B BB e e

2986E-1)
AVE- 1)
A90RE-1)
98968-1)
99768-13
9976E-12
8300E-13
M203E-1)
3037813
30378+13
(30378413

4641E-1)

61438-13

$143E-13

83778-13

4RHOE 15

4067E-13
A067E-13
Ae2aE-12
BM6TE-14
5366R- 14

21488 14

A641E- 14
A641E-14
A6A1E-14
A6A1E-14
(ABE1E-14
ANIGE- 14
(33238418
2204E-16
L2204E- 186

S WD S e WA S R AL BRI B RSP B NN N DA e

T4008-04
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.2000E-06
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O000E-0%
. 0000R- 0%
- 4000E-06
35008-04
T000R-0)
.70008-03

70008-03

OBO0E-04
H000E-04
AGO00E-04
.B000E-0%

0100K-04

. BOOOE- 08
. 8000R-08
01008-04
J600E-06
(000K~ 04
AO00R-06
0000804
-D000E-04
0000R-04
.0000E~04
-0000E-04
2000K-07
.2000E-09
. T100E-04
. T100E-04
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TABLE 54B-15

181

CASE 4 LIST OF TOP 200 DOMINANT CUTSETS

BUS UNAVAILABLE DUE TO TEST OR CORRECTIVE MAINTENANCE 3.00E-04 IDABSDS1T™
UNAVAILABILITY OF BUS ECS ES 1| DUE TO UNSCHEDUL MAINTENANCE 2.70E-03 EC18S001T™™
OPERATOR FAILS TO RECOGNIZE NEED AND TC OPEN RNS MOV V02) 5.00E-01 RHN-MANOS
187 2.42E-10 .01 LOCA/RNS-V024 OPENS INITIATING EVENT OCCURS WITH RCS DRAINED 1.13E-05 IEV-LOCA24D
CCF OF ACTUATION LOGIC GROUPS 8. 588-05 CCX - PMAMODZX
OPERATOR FAILS TO CPEN TWO IRWST MOVsS 5.00E-01 TWh - MANOC
COND. PROB. OF RHN-MANOS (OP. FAILS TO OPEN RNS mMOV v023) 5.00E-01 RHEN-MANOSC
188 2.37%-10 -01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 .34E-03 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4.208-01 OTH-R1
PUMP MP 018 SECMENT HARDWARE FAILURE OR DIVERTED FLOW 2.44E-02 SWBMODC 2
D/G FAILS TO START & RUN OR BER 102 FAILS TG CLOSE 2.02E-02 Z01MODO1
FAILURE OF INV., STATIC SWITCH AND ASSOC. BREAKERS 5.16E-04 IDAMODOS
OPERATOR FAILS TO RECOGNIZE NEED AND TO OPEN RNS MOV V023 5.00E-01 RHN-MANOS
189 2.27E-10 .01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4.44E-03 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4.20E-01 OTH-R1
PUMP SUBLOOP B HARDWARE FAILURE OR DIVERTED FLOW 1.04E-02 CCBMODO1S
D/G FAILS TO START & RUN OR BER 102 FAILS TO CLOSE 2.028-062 ZO1MODO1
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1.16E-03 PMADIO1RSA
OPERATOR FAILS TO RECOGNIZE AND TO OPE~ RNS MOV V023 5.00E-01 RHN-MANOS
190 2.278-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4.44£-03 1EV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4.20E-01 OTH-Ri
PUMP SUBLOOP 8 HARDWARE FAILURE OR DIVERTED FLOW 1.04E-02 CCBMODO 1S
D/G FAILE TO START & RUN OR BER 102 FAILS TO CLOSE 2.028-02 ZO1IMODO1
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1.16E-03 PMAC3ID1ASA
OPERATOR FAILS TO RECOGNIZE NEED AND TO OPEN RNS MOV V023 5.00E-01 RHN-MANOS
191 2.27E-10 .01 LOCA/RNS PIFE RUPTURE WITH RCS FILLED INIT. EVENT OCCURS i.51E-0% IEV-LOCAPRND
OPERATOR FAILS TO ISDLATE RNS PIPE RUPTURE 5.00E-01 RHN-MANCY
CCF OF GRAVITY INJECTION CHECK VALVES TO OPEN 3.00E-0% IWX-CV-AD
192 2.24E-10 .01 LOSS OF RNS WITH RC DRAINED INITIATING EVENT OCCURS 8.15e-05 IEV-RNSD
CCF OF SOFTWARE FOR ACTUATION LOGIC GROUPS 1.108-05 CCX - PMAMODZ - SW
OPERATOR FAILS TO OPEN TWO IRWST MOVs 5.008-01 TWN-MANOO
COND. PROB. OF RHN-MANCS (OP FAILS TO OPEM RNS MOV Vv~ 3) 5.00E-01 RHN-MANOSC
193 2.24€-10 .01 LOSS OF RNS WITH RCS DHAINED INITIATING EVENT OCCURS 8.158-05 1EV-RNSD
CCF OF SOFTWARE FOR INPUT LOGIC GROUPS 1.10E-05 CCX- IN-LOGIC -SW
OFPERATOR FAILS TO OPEN TWO IRWST MOVs S.00E-01 IWN-MANCO
COND. PROB. OF RHN-MANOS (OP FAILS TO OPEN RNS MOV V023) S.00E-01 RHN-MANOSC
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SYSTEM UNAVAILABILITY (Q) =
NUMBER OF BAS.(C EVENTS .

NUMBER OF CUTSETS .

IMPORTANCE

BASIC EVENT (VINCREASE)

1 IEV-RCSOD 1.0385448+07
I CCX-SPTW 670744,
3 CCX-EP-SAM 118210,
4 CCX-ORY-8F 697913
5 CCX-XMTR19S 69565.5
6 CCX-INPUT-LOGIC  $7292.4
7 IWK-FPL-GP 32680 4
B IWX-MV-GO) 32218.1
9 ADK-EV-SA 31997.7
10 CCX-ORY-SPX 30690 2
11 CCX-XMTRX 305642
12 1EV-LOCA24ND 18702.)
13 INX-CV-AO 16295.7
14 1EV-COWD 15410.1
15  1EV-RNSD 15306 .8
16 1EV-LOCA24D 147625
17 CCX-PMAMODI - SW 14591.9
18 COX-PMAMOD1X 145852
19 IWITL170UPX 14528 .4
20 IW2TL16OUFX 14528 .4
21 CCX-EP- 14514.1
22 CCX-PMAO3OX 144987
23 IW1OR1708PX 14495 .4
24 IW20R1608PX 14495 ¢
25 1EV-COWND B785.20
26 IEV-LOCAPRND 8682 60
27 CCX- PMAMODZX 7201 .47
28 CCX-IN-LOGIC-SW  7098.28
29 CCX-PMAMOD? - SW 7096 28
30 CCX-INPUT-LOGICX  7090.53
31  IEV-RNSND 6297 .81
32 IEV-LOSPD 712.270
33 COX-BY-PN 711.023
34 COX- PMAMOD) 677,652
15 COX-PMAOAO 626.452
36  IDAMODO4 543.770
37 IDAMODOS 538,807
36 IDABSDS1TM 521,898
19 COX-IV-XR $22.623
40  PMAMOD11 457,098
41 PMADIOIASA 448,329
42 PMADIO1BSA 448.329
43 COX-AV-LA 152,839
44  CMX-CV-GO 352 488
45 CMX-VS-FA 352.435
46  ALL-IND-FAIL 302.239
47 PMAXSOOASA 288 640
48  BCX-CB-GO 243.320
49  IWB-PLUG 243147
50 20X-PD-ES 242,873
51  EDIMODO3 241,631
52  ECX-CB-GC 241.522
51  20X-DG-DR 240.001
54 ZOX-DG-DS 236.150
S5  EDIMOD11 232.916
%6 EDIMOD113 212,916
$7  20X-PD-ER 224.284
58  COX-BY-PN1 201,842
§9 ZOX-BL-ES 200.080
60  PMAXSOOASAX 150.379
€1 PMAMODI1X 138.654
62 PMADIDLASAX 135.876
63 PMADI01BSAX 132,406
64 IDABSDSILF 114.699
65 RN23IMODSS 106.921
66 IDDBSDDITM 105.925
67 IDDBSDKITM 105.925
68 IDDBSDS1TM 105.92%
69 RUDEPO23SA 105.312
70 CCX-PMDMODL 105.065
71 COX-LS-PA 104.271
72 CCX- PMDO30 104,225

2. 448E-06
29%

683

4

or

CUTSETS

-

INCREASE
IN BYSTEM

UNAVAILABILITY

0

5219€-0
6IBBE-02
8705E-03

.6948E-03
6893E-0)
«39128€-03
(9359E-04
-BIIEE-04
.77018-04
4E26E-04
. 4220E-04
.5415E-04
J9ST1E-04
.7421E-04
«T170E-04
.SB4BE-04
(S434E-04
.SI4SE-04
.5280E-04
<5280E-04
.S5245E-04
S207E-04
.5200E-04
.S200E-04
~1333E-04
.10B4E-04
. T4BEBE-04
7237E-04
JT237E-04
.T218BE-04
.5293E-04
.7296E-05
-7266E-05
.B4SEE-05
.5212E-08
+3205E-0%
.30B4E-05

2723E-05

.2691E-05
+1100E-05
.0BB7E-05
-OBB7E-0S
.5608E-06
.5596E-06

§S83E-06

+3193E-06
.0091E-06
.9086E-06
.9044E-06€
B978BE-06
.B673E-06
.B6A9E-06
.B2BOE-06
.7345E-06
.6560E-06
L 6560E-06
4464E-0¢
.9014E-06
-BSBEE-06

3.6517E-06

2
1
2
1
1
1
7
7
?
3
|
4
3
3
3
3
3
3
3
3
3
3
3
3
2
2
1
1
1
1
1
1
1
1
&
1
1
B
1
1
1
1
8
8
8
7
?
5
$
5
§
§
5
§
-
]
5
4
B
3
3
3
3
2
2
2
2
2
2
2
2
2

.3670E-06
L2995E-06
.2153E-06
.7853E-06
.S964E-06
.$722E-06
/S722E-06
.8722E-06
5573E-06
.5513E-06
.5320E-06
.5309€E-06

BASIC EVENT
PROBABILITY
4400E-08
.2000E-06
.6200E-06
. 7700E-04
.0100E-04
.0300E-04
.2000E-05
.6000E-0%
.0000E-~0%
6300E-06
.6300E-06
.6800E-05
.O000E-DS
.0200E-04
1500E-0%
«1300E-0%
.1000E-0%
«6300E-05
.B400E-0%
.B400E-0%
.9400E-06
3800E-05
.4600E-05
«4600E-05
. 7S00E-03
.5100E-05
.S800E-0S
.1000E-05
.1000E-05
.S900E-08
.6100E-04
.4400E-03
.T000E-05
.4100E-04
.6900E-05
.1700E-04
.1600E-04
.0Q00E-04
.4000E-08
.0900E-03
<1600E~03
.16D0E-03
«1000E-05
«1000E-0%
. 8400E-08
.0000E-06
.0000E-05
.2000E~01
<4000E-04
.0000E-03
2020E-03
.3000E-04
.4000E-04
«800CE-04
.1700E-04
1700E-04
.3000E-04
.7000E-0%
.0000E-058
.0000E-08
5300E-04
.6500E-04
.6500E-04
.BOO0E~06
.2100E-03
.0000E-04
.O000E~04
.0000E-04
.T100E-04
.4100E-04
.3700E-06
.6900E-05

WD D W N e b A T D O LT e L BB SRR R e D W A N - e AR L U L D S B e O D A e D B L WD WD R B O O e et DO L B L e B e D B D



¥
MAS
K
W
M
MAS
MA}
MA N
MAL
»
MA2

]

MA

M
M . §
M $
M .
B §
™ §
" "
'™
.
W
. .
. 4k
M §
T
W
i
LR ' '
M
M
s
M

ge










Table S4B-17

ASE S LIST OF TOPF 200 DOMINANT CUTSETS




Table S4R-17

CASE 5 LIST OF TOP 266 DOMINANT CUTSETS




[ able

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS




SLASL I INVYNINOG 96T 400 40 IST] = 35Y)




CASE S LIST OF TOP 200 DOMINANT CUTSETS




SLASL LD INVNINOG 087 JOL 40 ASHE 5 45v)




ASE S LIST OF TOP 200 DOMINANT CUTSETS




LeGimTSE 03T T FEVT VAN ied Ad3ilve
le-w0 I5-30T 9 0GR T NI dEm0E W dEA0 39 Ol STiivd
Gason a3 Eo-3ve ¥ JENIVED S0d Mlilm SELOO0 INEBA3 ORILNILING H3m0E EllSsdo 20 50T w0 0-3¢2
R i0-3%0 T SO/1 31900 Ldlil Sked 20 JaTiiNg
1100m13= 0-ILY € FTETTINE Sl G J3d14
1880 16-30T » ORI N1 ESm0e OV S3A003E Ui OIS
Q&S0 A3 o3 3 CENIVED Sod Hilm SHOO00 IRE23 CHIWILING damGe  31IS3a0 20 S307 ] «o-anz L
L s 380 T QU1 300 WALN0 Skd 30 IeTiivd
£1l00=1an -1 E WIS SLNEN Jaxis
il o-30r s HOOH 1 NI CEMOE OV d3n00Ed Ol FMTivs
32807 as1 ~EZ9 Y GENIVEC 506 Hilm SEOO0C LNEAS SMIIVILINI 43m.d 3LISEH0 40 S50 60-39
Pl e -t € SRl ISHOIMEE LUV 4SAV3AdR &0 TENwd ISIQ I SsUT
FOWTaE 30T T IS TANRG ac Amslive
Ta-mio W-SeT » E00H T NI dEmOd OV ERA00EE Gd IWTiiva
G2SOT- 23T -2 TERINEG Sod nllm SEAOI0 JNEAS ORIIWILINI 4304 ALISAs0 40 S50 < 60-30% 1§
e e W0-300 5 NOIINZINSS3ed3q S04 804 GESN SAl STIMDOOSE O STUIWE doaveddo
45 ket X0 | o T 4 S3A0I41d0 40 400
Seis o301 FeMEYN didd 0L N3s SWO Teieees 40 Jeilvd
AeNe 31 -39 SENOO0 LNSA3 TEllwIlie CETII4 SO8 RLIM SNE 30 SSO0T 00 60 -3
B 10-300 § E L 00 B80436 2 SOV BAWGLON OL  STIVE e0LvEsds
KA TLL Tl So-298 5 FanTives EELLIMSNT . @A «©
SN 3d 16-300 S ¥ SWD Tensve 40 SWrTes) SWONVR- 53 40 S0W4a OO Lo
SENE A3 0-851 8 SHOCO0 INESS ONILWILIND GENIVEC S5d WiIm SN 40 SSOUT W6 o0 et oe i
LN NTY o-300 'S S FE00 FIS0AIE  SOW BIWARILOW G STIVE S0LvERdO
HALOSTILIMI So-38 9 340119S il lMENYal Taaan
ISWONYR 32 0-300°S 40w Swd Teisbes 30 IEriTed) SeNNN-Jd3d 40 d08d aNoD
Q5ie - A1 Se-3s1 '8 SEOO00 INEIE ORILWILIND GENIYEQ SO HlIm SWe 40 SSOT W0 6536 1]
WSRO D -3 1 ONISSE N 400W” D100 30 GNMEG NGl 3ailes
o-40-a "0-80€ L ES0U0 4 EEawEsEs ey HanTiva BEOND N
iz nll ie-3T Y HOOR 1 NI £Em04 OV SRA0ORE Ol 3aivs
GasSOT -3 a9 » IERival S e Allm SEU00 WNEAS ONILWILIND 48M04 3LIS440 20 3507 0 60-385 1T w8
WEW IO OWied ie-381 1 ONISSAO0Ed 4ALOED 1IN 30 JNWeEC SO0 FanIvi
e Sie = o-30% L BSOL OL dEavEsE LAy E L eesd 24 BEOND N0
Te W la-30T v ENGE 1 NI damid Ow SEA003e OiL ZdiYiivwd
GES0n-amg -3 » JENIved Som silm SERI00 INEI3 ONIINILINI dE3M04 HLIS330 40 sson &0 28
B e R S -39 ¢ ES FENESIeE IC 2.0
RS AR "5-8T0 % SHROOO JNEI3 ONILVILINI JENIYEC S ¢ HIIM  SAS/SIC 30 8507 e L
L e 0-360 7 S0/1 J180n . o Sk 40 TaonINg
R e To-3T6 T 35070 04 SUIVE TO7 @8 80 NOE % LdwisS Gl STINg oG
ToGoMT o2 -3 T S5O0 G4 TIIN4 T01 4S8 80 NOE 9 lEvis Gl STIvd o0
Ta 80 o-S0T SN0 T NI SEM0d O E3acOEe b Faiivd
S4SO7T 3T -3 d3NIVED Sod mlim SENCO0 LNGAE DNIINILIRI 43m0d4  BLISE40 20 B80T W0 &0-36% a8
R 0360 S0/ J3oon P N 40 IWTITed
aFl414801 S0ed LSS 3NN LNS,E DISWE INE0HA32 w044 13T d3ENs

SLASLA) INVNINOG 907 dOL 40 ISIT 5 3SVD

L1998 9e1




CASE S LIST OF TOP 206 DOMINANT CUTSETS




CASE 5 LIST OF TOP 200 DOMINANT CUTSETS




CASE S LIST OF TOP 200 DOMINANT CUTSETS




292

130

132

1%

i

138

139

8.19€-10

7.5%€-10

T.33g-10

7.222-10

7.09%€-10
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Table 548-17

AND ASSOC BREAFFRS
TMSTREDULED MAINTENANCE
INITIATING EVENT OCCUPS
AND ASSOC BREAFERS

LoGIC 1/08

FILLED INIT EVENT OCCURS

(FAILUPE OF MANUAL DAS ACT

NEED FOR RCS DEPRESSTRIZATION

EVENT OCCURS WITH RCS DRACNED

IN 1 MOUR

B PIC & R FTC & CP ECS221 SPO
93.5]

LOGIC 1/0s

INITIATING EVENT OCCURS

EVENT OCCURS WITHE BCS DRATNED
m 1 souR

4XV SREAFERE TO OPEN

A0T SPURIOUSLY OPENS

EVENT OCTURS NITH BCS DRAINED

IN 1 WOuUR

4XV BREAFER TO CLOSE

AND ASSOC BREAFERS
EVENT OCTURS WITE RCS DRAINED
IN 1 “OouUR

FAILURE

GROUP PROCESSTNG

EVENT OCCURS WITH BCS DRAINED
IN 1 RoUR

EVENT OCCURS WITH RCS DRAINED
™ 1 soum

FAILURE

GROUP PROCESSING

EVENT OOCUPS WITH RCS DRAINED
IN 1 BOUm

HMiawhh Nube

el

an

- .. MR NSNS ANAM NNEAS NAR WM

1s€-03
4¢E-03

. 208-01

I7TE-08
16E-03

. GeE-0Y

W0E-01
1TE-Ce
16E-03

442-03

-2908-01

EX-CB-GC

1EV-LOSPD

EDINOD1L 3

EDIMODI L
PMADID1IBSA

IEV-LOSPD
o™m-my
EDIMODI 13
PMAC IO IBSA

IEV-LOSPD
OTH-R1



S4B-17

CASE S LIST OF TOP 200 DOMINANT CUTSETS




hoZ

Table S4B-17

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER CUTSET PROB  PERCENT BASTC EVENT NAME EVENT PROB. IDENTIFIER
129 S 99E-10 01 LOSE OF GFFSITE POMER INITIATING EVENT OCOURS WITH RCS DRAINED 4 48203 IEV-LOSPD
FRILURE TO RECOVER AC PONER IN ! HOUR ¢ 20m-01 oTH-R1
BPEANER 100 FAILS TO OPEN i93.5] 1.23g-02 SCICel100w
BREAKER 200 FAILS TO OFEN i®s. 3] 1 23¢-02 EC2CB200V
FAILURE OF PRS OUTPUT LOGIC 10 2 o%s-93 PNAMOD |
% S.79€-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DEAINED € CCE-03 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR ¢ 208-22 OTR-R1
BATTERY o8 UNAVAILABLE 2.208-03 EDIMODCY
CCF OF ouTPRUT LOGYIC 1/0 SOARDS 1 ¢iE-0¢ COX - PRAMOD 1
153 S.TTR-10 21 LOSS OF NS WITH RCS FILLED INITIATING EVENT OCCURS % SiE-ca TEY RSN
SOFTEARE COCF OF ALL CARDS 1.208-06 CCX -SFTW
FAILURE OF MRANURL TAS ACTURTTONR 5. oeE-01 PET -MANDAS
152 s .s50g-10 01 LOSS OF OFFSITE FOWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 gaE-03 TEV-1.0SPD
FAILURE TO RECOVER AC POMER IN 1 RHOUR ¢ 20E-01 oT™-®1
FRILUPE OF PLS OUTPUT LOGICT 1/0s 2 09-03 PLSMODL]
CCF oF CuUTPUT LOGIT I/0 BUARDS 1.&3x-08 OUX - PANODL
153 S.37e-10 .01 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED €. SaE-32 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1| BOUR 4 208-01 o™-»1
BREAFER 100 FAILS TO OPEN 0,5} 1.238-02 BCICMOOVe
DG PAILS TO START & PUN OR BKR 202 FAILS TO CLOSE 2 02%-02 TCIMODC L
FAILURE UPOR DEMAND OF LOGIC GROUP PROCESSING 1. 16E-93 PRAOITIASA
154 5.37€-10 /21 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS ORAINED 4 asE-0) TEV-LOSPD
FAILUPE TO RECOVER AT POWER TR 1| HOUR ¢ 20E-01 oTs-m1
BREAKER 100 FRILS TO OPEN 163,57 1.33=-a2 er1Csi oo
DG FAILS TO START ¢ PUN OR @ER 202 FAILS T0 CLOSE 2.02E-G3 ZO2MOD0 1L
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 1s8-09 PRAD A0 (RS2
155 S 37E-10 91 LOSS OF OFFSITE PONER INITIATING EVENT OCCTRS WITH RCS DRATMED 4 soE -2 I8V -LoSPD
FAILURE TO ABCOVER AC POWER IN 1 HOUS 4.208-01 o™R-A1
2/G FAILS TO STAPT &« PUN OR BER 172 FAILS 7O CLOSE 2 03E-02 TOIWOD01
BREAKEP 200 FAILS TO oFEN ies. 3] 1.238-02 BC2CBI0OVD
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1.388-03 PMAC 20 1BSA
156 S.37e-10 P1 LOSS OF OFFSITE POWER INITIATING EVENT OCOCURS WITH BCS DRATWED ¢ sae-02 I¥V- LOSPD
FAILURE TO RECOVER AC POWER IN [ WOuR 4 208-00 oTR-=3
D/C FAILS TO STAPT & RUN OR BER 102 FAILS TO CLOSE 2 oz=-02 TOIMODO 1
BFEAKER 200 FAILS TO OPEM o5 31 i.33m-02 BCZTRI00Y
FAILURE UPON DENAND OF LOGIC JROUP PROCESSING 1 18E-03 PEAC ITIASA
15 S.}eE-10 21 LOCA/FNS-V02S OPENS INITIATING EVENT OCCURS WITR RCS DRA. WED 1.13€-05 IEV-LOCAQ 4D
ORIFICE FAILURE DUE TO PLUGGING % 0SE-0S TWIOR1TOSPR
OPERATOR FATLS TO OPEN T™WO IPWST WOVs S ooz-01 T MAEDT
158 5. 3eE-20 .01 LCCASRNS -VO2e OPENS INTTIATING EVENT OCCURS WITH RS DRAINED 138-9% IEV-LOCAZ 4D
ORIFICE FAILURE DUE PLUGCTNG 4sE-0S TH2OR] S0SPX

T
OPEN TWO IRWST wOVs

™
159 S . 33E-10 01 OVERDEAINING OF RCS DURING DRAIN DOWE TO %ID-LOOP INITIATING EVENT
; TO ISOLATE RMS PIPE RUPTURE

ooE-01 TW - SAND Y

C_E 06 IEV-RCSOD
00E-91 RN - MANDS

e Aem

T
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