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September 26, 1997

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: T. R. QUAY

SUBJECT: DRAFT AP600 PRA ATTACHME.«T 54B - SURGE LINE FLOODING EFFECT ON
SHUTDOWN PRA

Dear Mr. Quay:

A telecon was held between the NRC and Westinghouse on September 5, 1997, to discuss the AP600
shutdown PRA. Westinghouse agreed to an NRC-requested action during the telecon to provide four
additional shutdown PRA sensitivity studies and to provide a justification for not requantifying the
PRA given the recent change to the surge line flooding success criteria. A description of the
additional sensitivity studies is provided as Attachment 6 to NRC's September 18, 1997, letter which
summarized the telecon.

Enclosure | of this letter is a draft of Attachment 54B which will be placed at the end of AP600 PRA
Chapter 54 in the next revision to the PRA report. Attachment 54B provides the four requested
shutdowr. PRA sensitivity studies.

Enclosure 2 provides a page change correction to Section 54A.1 of Attachment 54A of the AP600
PRA. The changes presented in Enclosure 2 will be incorporated into the next revision of the PRA
report.

Westinghouse believes Enclosure | satisfies the NRC-requested additional sensitivity studies. The
telecon open item is represented by item #5751 in the OITS. Westinghouse will change the
Westinghouse status column to "Action N" for the sensitivity study request, but will keep "Action W" g' /i
for the requested justification for not requantifying the PRA to address the change to surge line /
flooding success criteria. The justification will be provided by separate letter. The staff is requested

to review the enclosures und to provide Westinghouse with the action to be placed in the NRC status

column of item #5751. - L./
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Please contact Cynthia L. Haag on (412) 374-4277 if you have any questions concerning this
transmittal.

O A7)

Brian A. Mclntyre, Manager
Advanced Plant Safety and Licensing
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ATTACHMENT S4B

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

§48B.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

conditions 1f normal residual heat removal (RNS) cooling 1s lost

The results of that examination indicated that, if RNS cooling 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 | -out-of-
4 ADS stage 4 valves to be opened, in the success critenia for events dunng reduced inventory
conditions. This success cnterion for 1-out-of-4 ADS stage 4 valves to be opened i1s determined
by analyses documented in Section 4.8 of 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 dunng reduced inventory conditions. This technical specification provision is
to allow for unscheduled repairs of as many as two ADS stage 4 valves during drained conditions

Sensitivity studies are ¢o ducted to determine the effect of the additional ADS success cntena 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
cases are as follows

These

[EV-RCSOD RCS overdraining when entering mid-ioop condition
[EV-LISPED Loss of offsite power during mid-loop operation
[EV-RNSD Loss of RNS during mid-loop operation

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

The method of evaluating the effect of this succuss cniterion on the shutdown PRA involves the
following process

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

The revised event

Construct two ADS fault trees: ADASD for cases with loss of offsite power available, and
ADASDP for the station blackout case. The success critena summary tables for these fault
trees are provided in Tables 54B-1 and 54B-2

Evaluate the impact of these changes on the baseline and focused shutdown core damage
trequencies

Note, the shutdown PRA, Revision 6, reflects the conservative modeling of RNS trees in

sequences associated with the loss of offsite power (LOSP) initiating event. This conservatism
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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 S.SE-O8 to 4 7E-O8 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 to 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 basei ne core
damage frequency (CDF) _aanges from 4.7E-08 to 6.7E-08 events per year; an increase of 43
percent. However, a CDF of 6 7E-08 is still very low.

S$4B.1.2 Focused PRA Shutdown Core Damage Frequency Sensitivity Results

54B.2

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. Ho' ever, a CDF of 5. [E-07 is still very low.
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 (54B.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 to squib
valves, (i.e, check valves 123A/B and 125A/B are changed to squib valves 123A/B and
125A/B, respectively)

2. IRWST recirculation paths changed from 10-inch and 4-inch lines to 6-inch lines in all paths

1 IRWST motor-operated valves 118A & B and check valves 120A & B maintaining the
[RWST water level changed to squib valves

4. 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 to 12
hours

6. Service water system valves VO37A & B changed from air-operated to motor-operated
7. The 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.

This evaluation is an extension of the studies documented in Attachment S4A. The same basic
event changes, shown in Attachment 54A, are made in these studies for the base cases. Additional

IR



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.

In these studies, the effect of the dec.gn changes are evaluated together by performing the steps
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 S4A | through S4A 8) are
not performed in this exercise.

The s.nsitivity studies for J.s evaluation, consisting of the following cases, wre 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 line core damage
frequency

Case 3 - Effect on case | core damage frequency with single IRWST train and 2 ADS 4th
stage valves operation

Case 4 - Effect on case | core damage frequency when all HEPs are set to 0.5

Case 5 - Effect on case 3 core damage frequency when all HEPs are set to 0.5.

§4B.2.1 Case 1 Sensitivity Study - Effect on Baseline (Surge Line) Results

The Case | sensitivity study estimates the effect of the design changes on the baseline shutdown
core damage frequency of 6.7E-08, discussed above in subsection 54B.1.1.

This estimation is conducted by making changes 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 configuration and
unscheduled maintenance unavailability discussed in subsection 54A 1, IWX-MV-GO! is set
to 2.6E-05, IWX-CV-AO set to 3.0E-05, IRWMODOSS set to 3.0E-03, and [RWMODO6S
1s set to 0.

b) Revise the basic event frequencies for CCS initiating events to reflect the changes discussed
in subsection 54A 4, [EV-CCWD is sei to 6.02E-04, and [EV-CCWND set 1o 3.75E-03.

¢)  Revise the basic event frequencies for the loss of offsite power initiating events to reflect the
changes discussed in subsection 54A.5; [EV-LISPED is set to 4 44E-03, and IEV-LOSPND
is set o 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-08
events per year. The top 200 cutsets from this quantification output file are shown in Table 54B-
3. The associated component importance file is shown in Table 54B-4.

S4B.2.2 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 5.1E-07, discussed above in subsection 54B.1.2.




This estimation 1s conducted by making changes to the basic events in quantification output file
from the suige line Level | focused PRA case. The following steps were done:

a) Revise basic event probabilities associated with the new I[RWST configuiation and
unscheduled maintenance unavailability discussed in subsection S4A.1; IWX-MV-GO1 is set
to 2.6E-08, IWX-CV-AO set to 3.0E-05, IRWMODOSS set to 3 0E-03, and IRWMODO06S
set 1o 0.

b)  Revise the basic event frequencies for CCS initiating events to reflect the changes Jiscussed
in subsection 54A 4, [EV-CCWD is set to 6.02E-04, and IEV-CCWND set to 3 7SE-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 initiating events, and the
focused PRA does not credit nonsafety-related systems in the event trees.

Having modified the basic events to incorporate these design changes into the shutdown PRA, the
focused PRA quantification output file is recalculated to estimate the shutdown core damage
frequency. The resulting shutdown core damage frequency changes from 5.1E-07 events per year
10 4.8E-07 events per year. The top 200 cutsets from this quantification output file are shown in
Table 54B-5. The associated component imporntance file is shown in Table S4B-6.

f4B.2.3 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 IRWST injection trains and two
ADS 4th stage valves to be out of service duning reduced inventory conditions. These technical
specification provisions are to allow for unscheduled repairs of components in any one of the
[RWST injection trains and any two ADS 4th stage valves during draincd conditions. These
provisions are not intended to allow plant personnel to schedule or plan ma' tenance activities to
be conducted during reduced inventory conditions, and, therefore, should noi he inisconstrued as
such.

However, a sensitivi'y study is performed to estimate the core damage frequeicy if one train of
[RWST and two ADS 4th stage valves are failed at the same time. For this conscrvative estimate
of the design configuration, one IRWST train and two ADS 4th stage valves are assumed to tail
during filled and drained shutdown conditions. That is, it is assumed that (a) the [IRWST has only
one injection lin® by essentially setting the other train failure probability 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 guantification output file from Case
I, discussed above in subsection 54B.2.1. The following basic events are modified as shown:

ADX-EV-SA = 3 8E-05; IWACVI122A0 = 1.0; IWACVI123A0 = 5 8E-04, IWACVI124A0
= 1.0, IWACVI25A0 = S 8E-04; IWBCVI22A0 = | 75E-03; IWBCVI123A0 = 5.8E-04,
IWBCVI124A0 = 1.75E-03, IWBCV125A0 = S 8E-04; IWX-CV-AO = 3 |E-05; IWX-MV-
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GOl = 3 8E-05; IRWMODOSS = 0; IRWMODO06S = 0, RNSMODOSS =

Requantification of the cutset file with these changes provides a core damage frequency of 1 2E-
06 events per year. However, a core damage frequency of 1.2E-06 is still quite low. The top 200
cutsets from this quantification output file is shown in Table 54B-7. The associated component
importance file is shown in Table 54B-8.

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 conditions

*  Two ADS 4th stage valves are assumed to fail during both drained and non-drained
conditions

*  The IRWST water is considered to be clean water, suitable for injection 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 conservi . ¢ failure probability of 2.4E-04 in the PRA.
The plugging of the IRWST _irainer is eapncted to be a much less probable event than
reflected in a failure probability of 2 4E-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 quantification output file from Case |, discussed above in subsection S4B.2.1. The
following basic events are set to 0.5

ADN-MANO1. CCB-MANOI, IWN-MANO1, IWN-MANOIC, LPM-MANOS, REC-MANDAS,
REC-MANDASC, RHN-MANO3, RHN-MANO4, RHN-MANO4-SUCC; RHN-MANOS, RHN-
MANOS7T, PRN-MANO!, SWB-MANO2, and ZON-MANOI.

Requantification of the cutset file with these changes provides a core damage frequency of 2 4E-
06 events per year. However, a core damage frequency of 2.4E-06 is sull quite low. The top 200
cutsets from this quantification output file is shown in Table 54B-9 The associated component
importance file i1s shown in Table S4B-10.

Case 5 Sensitivity Study - Setting HEPs to 0.5 in Case 3 Cuisets

The Case 5 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 54B.2.3. The
following basic events are set to 0.5:

ADN-MANO1, CCB-MANO!, IWN-MANOI, IWN-MANOIC, LPM-MANOS, REC-MANDAS,
REC-MANDASC, RHN-MANO03, RHN-MANO4, RHN-MANO4-SUCC, RHN-MANOS, RHN-
MANOSC, PRN-MANO1, SWB-MANO2, and ZON-MANO!

Requantification of the cutset file with these changes provides a core damage frequency of 6.2E-
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06 events per year. However, a core damage frequency of 6.2E-06 is still quite low. The top 200
cutsets from this quantification output file is shown in Tabie S4B-11. The associated compaonent
importance file is shown in Table 54B-12.

54B.3 Conclusion

The 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.

b) When the design changes are incorporated together, the focused (surge line) shutdown PRA
core damage frequency changes from 5.1E-07 to 4 8E-07 events per year; a decrease of 6
percent.

¢) 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 54B.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 importance tables.

e) 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-08 events per year. This increase in the base case core damage
frequency is 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. stll important to maintaining plant safety dunng shutdown, the function of ADS becomes
more important than reflected in Revision 6 of the 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 functious are due mainly because of their required operability during
reduced inventory conditions, where initiat.i.g events dominate the plant shutdown nsk.

54B.4 References

"AP600 Shut'own Lvaluation Report,” WCAP-14837, Revision 0, March 1997,



Table 54B-1

FAULT TREE "ADASD"
SUCCESS CRITERIA SUMMARY

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:

| out of 4 lines of stage 4

System initial status

All squib valves of stage 4 closed

Mission time:

24 hours

Components required
to change status:

Squib valve of stage 4 is required 10 open

Initiating 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




Table 54B.2

FAULT TREE "ADASDP"
SUCCESS CRITERIA SUMMARY

Event description:

Automatic depressurization system, automatically actuated, fails 1o 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, station blackout

has occurred

Success configuration

| out of 4 lines of stage 4

System initial status:

All squib valves of stage 4 closed

Mission time:

24 hours

Components required
tc change status:

Squib valve of stage 4 is required to open

Initiating 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




CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

Reduced Sum of Cutsets 7 049%0E-08
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CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER CUTSET PROB BASIC EVENT NAME
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CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER CUTSET PROB PERCENT BASIC EVENT NAME
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RCS DURING DRAIN
MOVs 121K, 1218,
POWER INITIATING
RECOVER AC POWER

DBl
MOVs 121a, 1218,

PLS OUTPUT
MOVs 121A, 1218,

RCS DRAINED
OF ALL CARDS

POWER INITIATING
RECOVER AC POWER
OF ENGINE-DRIVEN
MOVs 121A. 1218,

Table 54B-3

DOWN TO MID-LOOP

DOWM TO MID-LOOP
& RNS V023
IN 1 HOUR

& RNS V023

IN 1 HOUR

& RNS V023
INITIATING EVENT
BOARDS IN PMS

INITIATING EVENT
(FAILURE OF

INITIATING EVENT
REACTOR TRIP
BOARDS IN PMS

INITIATING EVENT

WITH RCS DRAINED
WITH RCS DRAINED
WITH RCS DRAINED

INITIATING EVENT
WITH RCS DRAINED

WITHE RCS DRAINED

oPEN
IDSA -DB-1A/1B
WITH RCS DRAINED

OoCCuURS
MANUAL DAS ACT

OCCURS
HARTWAKE

Wb e WwhNeas wes

waess

Wewwd ANVE BrE NNAs

B O NNAS Aeas NNASR N

R85 ARHR RE 8
gese

o ®w

S4E-06
$SE-01
00E-05

S4E- 03
20E-01
208-03
00E-05

44E 03
20E-91
O9E-03
00E-05
44E O3
20E-01
00€-03
00E-05

3828 8%

3

*0
-
oo b4

o

8
$88 2822 g8

i

[}

1BV -RCSOD
- “'m(
ADX - EV -SA

IEV -LOSPD
OTHR-®1
ED1IMODO 3
ADX -EV -SA

LEV - LOSPD
o™ -R1
PLSMODI )
ADX -EV-SA
1EV LOSPD
OTH -R1
20X - PD-ES
ADX -EV-SA

1EV LOSPD

PLSMCD L
X -V -GOY

TEV @MSD



Tabie 54B-3

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBEE CUTSEY PROE PERCENT BASIC EVENT NAME EVENT PROP  1UENTIFLER
4 € 71E-11 10 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4aE 03 TEV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 Z0E-01 o™H-R1
COMMON CAUSE FAILURE 4XV BREAKERS TC OPEN i 208-03 BCX -CB-GO
DUR TO CCF oF THE SQUIF VALVES TO OPERATE 3, 00E-05 ADX EV-SA
49 6 68E-11 09 LOSE OF RNS WITH RCS FILLED INITIATING EVENT OCCURS 9 SiE-D8 IEV RNSND
COND PROB OF  REC MANDAS (FAILURE OF MANUAL DAS ACT 5 06E-01 REC - SANDA SC
CCF OF PRESSURE TRANSMITTERS 2 Dig-0¢ COX - XMTR1 95
OPERATOR FAILS TO RECOGMIZE THE NEED FOR RCE DEPRESSURIZATION 6 83)E 04 LPM-MANCS
s & 49%E-11 0% LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 48 03 1EV-LOSPD
FAILLURE TO RECOVER AC POWER IN 1 HOUR 4. 20 G1 oTH-R1
PLS LOGIC SROUF PROCESSING FAILURE UPON DEMAND 1 16E-03 PLSO301ASA
DUE TO CCF OF THE SQUTE VALVES TO OPERATE 3. 00E-05 ADX-EV -SA
e 6 49%E-11 0% LOSS OF OFFSITE FPOMWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4aE-02 1EV LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20801 Oo™H-R1
PLS “OGIC GROUP PROCESSING FAILURE OPON DEMAND 1 168-03 PLSOIO1ASA
DUE O OCF OF THE SQUIER VALVES TO OPERATE 3 oog-05 ADX - BV -SA
a7 ¢ 40E-11 09 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4aE 03 1EV- LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E 01
COMMON CAUSE FAILURE 4KV BREAKER T0 CLOSE 7.0 08
COMMON CAUSE FAILUNE OF THE  BATTERIES IDSA-DB- 1A/ 18 4. 70E-05
L] 6 18E-11 09 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02 04
CCF OF ACTUATION LOCIC GROUPS 4 63E 05
MECHANI FAILURE CAUSES WOV 023 TO FARIL TO OPEN 2.212-93
a5 6.028-11 09 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS € V2E-08
FAILURE OF MANUAL UAS ACTUATION i 16E-02
CC¥ OF THE POMER INTERFACE OUTPUT BOARDS IN PuS 8 62E-06
50 S5.95g-11 08 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4E-03
OFFSITE AC POWER RECOVERED IN 1 HOUR S 8OE-01
CCF TO START OF THE PUMPS 7.70E-08
OUE TO CCF OF THE SQUIS VALVES TO OPERATE 3 _00E-05
5i S 87E-11 08 LOSS OF RNS WITH RCS DRAINED INITIATING EVENT OCCURS 8 15 05
MECHANICAL FAILURE CAUSES SOV 121A TO FAIL-TO-OPEN . 3 oom-92
IRWST DISCHARGE LINE “8° STRAINER PLUGGED 2 a0E-04
52 5 82E-11 08 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 aE-03
FAILURE TO RECOVER AC POWER IN 1 ROUR 4 20E-01
COMMON CAUSE FAILURE 4KV PREAKERS TO OPEN 1 20803
CCF OF IRWST INJ MOVs 121A. 1218, & RNS V023 2 GOE-05
53 S TiEe-11 08 LOSS OF OPFSITE POWER INITIATING EVENT OCCURS {ITH RCS FILLED 1 7ie-02
FAILURE TO RECOVER AC POMER IN 2 HOURS 2 40E-G1
SOFTWARE CCF OF ALL CARDS 1 20E-06
FAILURE OF MANUAL DAS ACTUATION - 1 168-02
54 5. 62E-11 08 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 G4E-03
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20801
PLS LOGIC GROUP PROCESSING FAILURE UPON DEMAND 1 ::':;
z -

CCF OF IRWST INJ MOVs 1Z1A, 1218, & RNS V023




¢l

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUSBER C(UTSET PROB FPERCENT BASIC EVENT NAME
LOSS OF OFFSITE POWER INITIATING EVENT OCCURS

55

57

58

59

6i

&2

64

&5

€7

S

62E-11

22E-11

19811

16E-11

03E-11

$3E-11

92g-11

T1E-11

68E-11

48E-11

44E-11

je-11

o7

o7

07

o7

L

o7

o

FAILURE TO
PLS LOGIC GROUP
CCF OF IRMST INJ

35 92§ 253
;ai; ;ia ike
Sa iag

3 gi ify oy

§ a8§ 44
i
3
!!

2
is
3

-

B g
g §

SR
:

43
1k
3

:
ii"
3

LR
s 2ais
: 3
2 s

FAILURE TO
FAILURE OF
CCF OF STRAINERS
LOSS OF CCS/SwWS
SOFTWARE CCF
FAILURE OF
LOSS OF OFFSITE
FAILURE TO

START

3§ 49
£
:

!.

>
i
ha

¥

i
'
w
g

it
£
d
§

RECOVER AC POWER
PROCESSING
MOVs 121N, 1218,

82
i

g%

iRy #
il
Vi

i S B
I
i

:
3
3
8

Table 54B-3

IN 1 HOUR
FAILURE UPON

& RNS V023
INITIATING EVENT
ACTUATION
INITIATING EVENT
REACTOR TRI.
BOARDS IN PMS

EVENT OCCURS
RECOVERED IN

& RNS vo23

WITH RCS DRAINED

WITH RCS DRAINED
1 HOUR

INITIATING EVENT

WITH RCS DRAINED

WITH RCS FILLED

WITH RCS DRAINED

1 NOUR

WITH RCS DRAINED

- Neas

LA K 1 N e L AR

R HNAR HME mNEE WRLE e e

wane

S4E-03
20E-03
16E-03
s0E-05

TSE-03
20808
18E-02

02€-08
COE-02
62E-06

TSE-03
20E-06
00F-92

43E-03
208E-01
0CE-03
20E-05

02€-04
63IE-05
60E-03
02E 04

g

; 22
sn

-
-

§3 849 8§43

ki iy



Table 54B-3

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

69

71

72

73

e

”»

s

18

9

8 33E-

4 33E-

4 31E

4 10E-

3 S6E-

3 S4E-

3 SeE-

11

i1

11

1

11

-1

-13

1

11

11

1n

08

os

(]

0s

LOSS OF OCS/Sws
IRMST DISCHARGE
BUS UNAVAILABLE

LOSS OF CCS/Sws
IRWST DISCHARGE
BUS UNAVAILABLE

D/G FAILS TO
COMMON CAUSE

LOSS OF OFFSITE
FAILURE TO
BATTERY
CCF OF THE POWER

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
CCF OF IRWST INJ

POMER INITIATING

OF THE STOP
MOVs 121A.

POMER INITIATING
RECOVER AC POWER

1218,

FAILURE
THE SQUIB VALVES

FAILURE

MOVs 121A, 1218,

INITIATING EVENT

v
& RNS V023

OCTURsS
PLUGGED
MATNTENAN.E
OCCURS
PLUGGED
MAINTENANCE

WITH RCS DRAINED

WITH RCS DRAINED

WITH RCS DRAINED
1 HOUR

WITH RCS DRAINED

FAIL TO-OPEN
WITH RCS DRAINED

RUN
IDSA-DB-1IA/18

WITH RCS DRAINED

WITH RCS DRAINED
CLOSE

CLOSE

IDSA DB- 1A/ 18

WITH RCS DRAINED

WITH RCS DRAINED

EVENT PROS  IDENTLIFIER
& 028 04 1EV-CrwD
2 a0E 04 IWE - PLUG
3 00E-04 1DEBSDK 1 T™
& 028 08 1BV -COMD
2 40E 04 1WB PLUG
3 00E-04 IDBBSDS ! T
¢ eE 03 1EV-LOSPD
& 202 v} o™ -R1
T 70804 RNX - PRM-FS
3 GoE-05 ADX EV-SA
1 1305 1BV - LOCAZAD
3 63E-06 CCX-ORY -SPX
¢ aeE 03 1EV - LOSPD
5 80E 41 SUC-R1S
6 10E-04 RNX KV GO
2 60805 WKWV -GO1
4 44 03 1€V -LOSPD
4. 208-01 oTH-R1
7.308-04 ECX -CB-GC
3 09E-05 ADX -EV-SA
& 028 04 TEV-COMD
3 G0 -05 WX -CV-RO
2.218-03 ANZ IMODSS
4 44E 03 TEV LOSPD
4 20E-01 omH R1
4 40E 04 ZOX - DG-DR
4 70805 COX BY- PN
4 4E 03 LY -LOSPD
4 208 02 OTH -R1
7.108-04 RNX - PM-FS
2.60E-05 TWX MV - GO1
4 44g 03 IEY - LOSPD
4. 208-01 om™H-R1
2 028-02 ZO1MODO 1
2 028-92 Z02MODO1
& T0E-05 cCX -BY-PN
4 4aE 03 1EV - LOSPD
4 208-01 o Bl
2 20803 EDIMGDO 3
8 62806 COX-EP- SAM
2 4403 18V -LOSPD
& 20E-61 o™ R1
7 30E-04 80X CB-GC
2 60E 05 WK wv-GOl



Tabie 54B-3

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER (UTSET PROB PERCENT BASIC SVENT NAME
80 3 4E-11 0% e & INITIATING EVENT OCCURS

gi'
A= rE NNm

2§

2akg !

3§28 3
|

8

g22§ 83
i. SEEg

iaag

i

0

82

2
i
1

3915

;
;
3

13%3
THI
eeig 5

)
-
NS E N

1218,

oCy oF
LOSS OF
FAILURE
CCF TO
CCF oF

I
3§ =
i

INJECTION CHNECK
TO RECT UNIZE

i
2
i

POWF« [UITIATING

R

.-

LOSS OF OPFSITE

FALILURE TO

COMMON CAUSE FAILURE
CCF OF STRAINERS IN IRWST TANK

HEeaAs NUALS




el

CASE 1 LIST OF TOP 20¢ DOMINANT CUTSETS

NUMBER LUTSET FROE PERCENT BASIC EVENT SAME

Se

s

L 2

98

9

100

101

102

103

2

~

60E-11

S0E-11

4SE- 11

46E-11

45E-11

Q4E-11

I%E-11

JBE-11

28E-11

18€-11

188-112

o3

03

03

03

03

o3

o3

03

LOSS OF OFFSITE
PAILURE TO

PLS LOGIC GROUP
CCF OF STRAINERS

LOSS OF OFFSITE
FAILURE TO

PLS LOGIT GROUP
CCF OF STRAINERS

LOCA/RNE PIPE
OPERATOR FAILS
CCF OF GRAVITY

LOSS OF OFFSITE
FAILURE TO

COMMON CAUSE
DUE TO COCF OF

LOSS OF OFFSITE
FAILURE TO

COMMON CAUSE
COMMON CAUSE

LOSE OF OFFSITE
FAILURE TO

FIXED COMPONENT
CCF OF IRWST INJ

LOSS OF OFFSITE
FAILURE TO

PUMP MP 018

D/G FAILS 10
CCF OF IRWST InJ

LOSS OF OFFSITE
OFFSITE

CCF  TO START
CCF OF STRAINERS

LOSS OF OFFSITE
FAILURE TO

D/G FAILS TO
D/G FAILS TO
DUE TO OCF OF

LOSS OF GFFSITE
FAILURE TO
BREAXER 190
D/G FAILS TO
COMMON CAUSE

LOSS OF OFFSITE
FAILURE TO

D/G FAILS TO
BREAFER 200
CONMON CAUSE

POWER INITIATING

§r"§g
-
3

-

&

233

el

i
1

i
soand
i‘ﬁa
| aﬁ F

Table 54B-3

EVERT OCCURS
IN I ROUR
FAILURE UPON

EVENT OCCURS
IN 1 HOUR
FAILURE UPON

FILLED ImNIT.
RNS PIPE RUPTURE
VALVEE TO OFEN

EVENT OCCURS
IN 1 HOUR
STARDBY DG TO
TO OPERATE

EVENT OCCUKS
IN 1 ROUR
STANDSY DG TO
JATTERIES

WITH RCS DRAINED
WITH RCS DRAINEL

EVENT OCCURS

WITH RCS DRAINED
RUN

WITH RCS DRAINED

START
IDSY DB-1A/ 1B
WITH RCS DRAINED

WITH RCS DRAINED
DIVERTED FLOW
CLOSE

WITH RCS DRAINED
1 HOUR

WITH RCS DRAINED
CLOSE
cLose
WITH RCS DRAINED
193.5]
CLOSE
IDSA-DB 1A/1B
WITH RCS DRAINF
cLose
i95,3)
IDSA-DB-1A/18

- e - - .-

WM a NUSE BNGS wanas

e

R

B as B

a4E 03
20E-07
16E-03
20E-0%

44E-0)
20€-91
16E-03
0E-05

S1E-05
SOE 02
00E-05

43E-03
20E-901
40E-D4
00E- 05

44E- 23
20E-01

J0E-05

G4E 03
20E-01

SOE-05

44E-03
20€E-01
a4E 02
02E-02
60E-0S

44E- 03
B0E- 01
TOE-08
20E-05

03
20E-M
02e-02
02E-02
00E-05

44E-03
20E-01
23e-02
02E-02
TOE-05

4eE 02
20€-01
02E-02
23E-02
TOE- 0%

TEY- LOSPD
oTH-R1

PL5C301BSA
WK FL-GP

1€V LOoSPD
OoT™™H-R1
PLSOJOIASA
INX-FL-GP

1EV - LOCAPRMT
WX -CV - A

(EV-LOSPD
OTH-R]

ZOX - DG-DP
ADK -EV-SA

IEV-LOSPD
OTH-R1

ZOK - DG-DS
CCX-BY-PN

I1EY - LOSPD
OTH-R1
ED1M0DO 1
WX MV GOl

1EV-LOSPD
oT™H-R1
SWBMODO 2
ZO1MODO 1
WX MV -GO1

I1EV -LOSPD
SUC-R1S

RNX -P¥ - FS
s - FL-GP

1EY -LOSPD
OTH-R1
Z01MODO 1
ZO2MODA1
ADLX - EV-SA

1EV-LOSPD
OTH-R1
BC1C8100V0
ZOIMODE 1
COX -BY-PN

TEV-LOSPD
OTH-R1
ZOIMODO )
EC2CR2COVO
CCX-BY-PN



¢!

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER CUTSFT PRCS PERCENT BASIC EVEUT BAME

10¢

105

106

107

108

109

110

112

113

1ie

2 13€-

1. 93E-

1.89€

1 B6E-

1 B4E

1.81E

1.77¢-

1.78-

11

11

-11

-11

11

11

-3

11

i1

03

03

03

a3

03

03

03

e3

o3

03

03

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
CCF OF IRWST INJ

LOSS OF OFFSITE
FAILURE TO

D/G FAILS ™
D/GC FAILS -
CCF OF IRWST INJ

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
CCF OF THE POWER

LOSS OF OFFSITE
FAILURE TO
BATTERY

FAILURE OF
MECHANICAL

LOSS OF OFFSITE
OFFSITE

OCF  TO OPEN
CCF OF STRAINERS

LOSS OF OFFSITE
FAILURE TO

PLS LOGIC GROUP
CCF OF THE POWER

LOSS OF OFFSITE
FAILURE TO

PLS LOGIC GROUP
CCF OF THE POWER

LOSS OF CCS/SwWS
CCF OF LOGIC
MECHANICAL

LOSS OF OFFSITE

OFFSITE

PUMP CIA FAILS.

PUMP O1B FAILS &
DUE TO CCF OF

LOSE OF OFFSITE
FAILURE TO
FIXED

DUE TO CCF OF

LOSS OF OFFSITE
FAILURE TO
FIRED

DUE TO CCF OF

POWER INITIATING
RECOVER AC POWER
FAILURE

MOVs 121A. 1218,

POMER INITIATING
RECOVER AC POWER
START & RUN OR
START & RN OR
MOWs 121A, 1218,

POMER INITIATING
RECOVER AL POWER
FAILURE

POWER INITIATING
RECOVER AC POWER
PROCESS ING

INTERFACE OUTPUT

POWER INITIATING
RECOVER AC POWER
PROCESSING

INTERFACE OUTPUT

WITH RCS DRAINED
GROUP PROCESSING
FAILURE CAUSES

POMER INITIATING

AC POWER

STOP CK VOOTA,
ST CK VOOT8 & C

THE SQUIE VALVES

POWER INITIATING
RECOVER AT POMER

COMPONENTS
THE SOUIB VALVES

POWER INITIATING
RECOVER AC POWER
COMPONENTS

THE SQUIB VALVES

Table 54B-3

EVENT OCCURS
IN 1 ROUR
STANDEY DG TO
&« RNS vo23

EVENT OCCURS
IN 1 HOUR
BER 102 PAILS TO

WITH RCS DRAINED

WITH RCS DRAINED
CLOSE

WITH RCS DRAINED

WITH RCS DRAINED

FAIL TO- OPEN

WITH RCS DRAINED
1 HOUR

WITH RCS DRAINED
DEMAND

W1TH RCS DRAISNED

OCCURS

FAIL TO -OPEN
WITH RCS DRAINED
1 HOUR

CB BCS122 SPO
B BCS221 SPO

WITH RCS ODRAINED

WITH RCS DRAINED

A s

BrwBd =SaVd NNNME D-as NNNGSS

WeeAe W= e s

e

- e

S4E-03
20E-01
40E 04
6OE- 0%

4GE- 03
20E-01
02E-062
Q2E-02

. GO0R-05

44E-03
20¥-01

.20E-03

44E-03
20€E-01
208-0)3
0SE-03
21E-03

44E-03

.B0E-01

108-G4
20E-05

4405
20E£-21
16E-03
62E-O6

S4E-03
20 €1
16E-03
S2E-08

NIE-04
IBE- 05
218-G3

G4E 03
80E-01
S3IE-02
SIE-02
00E-05

S4E-03

. 20E-01

17e-04
00E-0%

44E-03
20E-01
17g-04
00E-0%

IEV- LOSPU
OTH-R1

PLSOICIASA
CCX-EP-ShM

1EV-LOSPD
OTH-R]
PLSOIOIBSA
CCX-EP-SAN

TEV-COWD
COX- PMAL Y GX
RNZ 3IMODSS

IEV-LOSPD
SUC-R1S

PRAMODOSS
RNBMODOTS
ADX-EV - SR

1EV-LOSPD
OoTH-Ri
EDINODIL
ADX -BV- SA

1EV-LOSPD
OTH-R1
ED1IMODL 3
ADX-EV-SA



gl

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

HUMBER CUTSET PROE PERCENT BASIC SVENT NHAME

115

116

117

120

»e
L
-

122

123

124

1

=~

-

TE-11

73E-11

TIE-11

7n7Ee-1

T2€-11

TIE-1)

SBE-L1

63E-11

STE-11

STE-11

.03

02

e2

02

02

02

02

02

G2

LOSS OF OFFSITE
FRILURE TO

FIXED
DUE TCO CCF OF

LOSS OF OFFSITE
FAILURE TO

PUMP 018 FAILS &
D/G FAILS TO
DUE TO CCF OF

POMER INITIATING

i
:

g
e

Tabie 54B-3

N
o
~

an

;

i

s

1
&

3
:

i
i
a

i
;

Ei reg
-4 §3-
ig 3 gi

13*

¥
3

3

.

L

WITE RCS DRAINED

WITH RCS DRAINED

CB BCS221 SPO
CLOSE

WITH RCS DRAINED
Ch ECS122 SPO
CLOSE

WITH »CS DRAINED

WITH RCS DRAINED

FAIL-TO-OPEN
WITH RCS DRAINED

WHHas W dh wuebd

Ll

aae

WHNAS WwRes NNNUAS

WA N

4E-02
20E 01
17 04
00R-05

S4E 03
20E-01

-53e-02

02E-02
00E- 65

44E 02
2001
K02

-02€-02

00€- 05

44E 03
20€-901
70€ 04

.20E 05
.44E-03

208 01
00E-03
09%E 03
21E- 03

WE 03
20E-01
oSe-04

PoX-05

44E-03
20E-01
S0E-02
23E-02

. 0OE-05

44E 03



b!

126

127

128

129

130

i

133

13s

135

-

-

-

-

S4E-11

S4E-11

S2E-11

S0E-11

49€E-11

48E-11

46E-11

46E-11

02

02

02

02

62

¢z

02

G2

02

CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

LOSS OF OFFSITE
FAILURE TO

PUMP 018 FAILS &
D/G FAILS TO
CCF OF IRWST INJ

LOSS OF OFFSITE
FAILURE TO
BATTERY

CCF OF ORIFICES

LOSS OF OFFSITE
FAILURE TO

EDS! BEA 1 DISTR
CCF OF IRWST INJ

LOSE OF OCS/SuWS
SOPTHARE CCF OF
MECHANICAL

LOSS OF OFFSITE
FAILURE TO
PUMP WP 018
BREAKER 100
CCF OF IRWST INJ

Table 54B-3

W.TH RCS DRAINED INITIATING EVENT OCCURS

REC  MANDAS
FAILURE OF INPUT
TO ACTUATE ADS

POWER INITIATING
RECOVER AC POMWER

COMPONENTS
MOVs 121IA. 1218,

POWER INITIATING
RECOVER AC POWeR
COMPONENTS

NOVs 121A, 1218,

POMER INITIATING
RECOVER AC POMWEP

COMPONENTS
MOVs 121A, 1218,
RCS DURING DRAIN

POMER INITIATING
RECOVER AC POWER
STOP CK VOOTA,
ETART & RUN OR
MOVe 121A, 1218,

POWER INITIATING
RECOVER AC POWER
ST CK V0OTB & C
START & RUN OR

MOVs 121A. 1218,

POWER INITIATING
RECOVER AC POWER
PNL FAILURE OR

MOVs 121K, 1218,

WITH RCS DRAINED
OUTPUT LOGIC
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
SEGMENT HARDWARE
FAILS 7O OPEN

wovs 121A, 1218,

(FAILURE OF
LOGIC GROUPS

EVENT OCCURS
IN 1 HOUR
FAILURE
& RNS V025

EVENT GCCURS

"E3u

Boe-
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WITH RCS DRAINED

WITE RCS DRAINED
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CASE 1 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER CUTSET PROE FPERCENT BASIC EVENT NME
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ORIFICE FAILURE
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LOSS OF OFFSITE
FAILURE TO
FAILURE OF
COCF OF ORIFICES

LOSS OF OFFSITE
FAILURE TO
BREAKER 100
D/G FAILS TO
DUE TO CCF OF

LOSS OF OFPSITE
FAILURE 70

D/G FAILS TO
BREAXER 200
DUE TO CCF OF

LOSS OF OFFSITE
FAILURE TO
BATTERY

FAILURE OF
OPERATOR FAILS

LOSS OF OFFSITE
FAILURE TO

CCF  TO OPEN
CCF OF STRAINERS

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
CCP OF IRWST INJ

LOCA/RNS - V024
SOFTWARE CCF

LOSS OF OFFSITE
FAILURE TO

CCF TO START
CCF OF ORIFICES

LOSS OF RNS WITH
SOFTWARE CCF
FATLURE OF

LOSS OF COCS/Sws
CCFP OF LOGIC
OPERATOF FAILS

TO RECOGNIZE
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{(FAILURE OF

INITIATING EVENT
{FAILURE OF

BEFORE CORE

EVENT OCCURS
IN I HOUR
LOGIC 1/0s

IN 1 HOUR

BKR 202 FAILS TO
TO OPERATE

EVENT OCCURS
IN 1 HOUR
BXKR 102 PAILS TO

TO OPERATE
IN 1 ROUR
UNAVAILABLE

LOGIC 1/0s
NEED AND TO OPEN

EVENT OCCURS

IN 1 HOUR
CHECK VALVES

EYVENT OCCURS

IN 1 HOUR
STANDBY DG TO

& RNS V023

EVENT OCCURS

IN 1 ROUR
INITIATING EVENT
ACTUATION
INITIATING EVENT

NEED AND TO OPEN

OCCURS
DAMAGE
OCCURS
DAMACE
WITH RCS DRAINED

WITH RCS URAINED
i903.5)

CLOSE

WITH RCS DRAINED
(95, 3)

WITE RCS DRAINED

RNS MOV V0223
WITH RCS DRAINED
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CASE 1 LIST OF TOP 200 DOMINANT CUTSETS
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CASE 1 LIST OF TOP 200 DOMINAMNT CUTSETS




Table 5484
BASIC EVENT IMPORTANCE - CASE |

EYSTEM UNAVAILABILITY (Q) = 7 (S8E-08
NUMBER OF BASIC EVENTS v 98

NUMBER OF CUTERETS LR 7O T

NUV“€R DECREASE
IMPORTANCE or IN EYSTEM BARIC EVENT
BASIC BVENT (SDECREASE)  CUTEETS UNAVAILABILITY  PROBABILITY
1 igv-CowWp 66.1% 2ia2 4 6RIER-0B ¢ 0200R-04
2 AUR-EV-BA 31:73 v 2.3397K-00 3.00008-0%
§1WR-MV-001 27.80 i6¢ 19414000 Z.60008-08
4 1EV-LOBPD 4.6 2450 1. 03268-08 4 44008-0)
§ 1WR-FL-GP i2.9¢ 168 9. 14500-09 1.20008-08
6 OUTH-R) LY 392 6. BA28E- 09 4.20008-01
T LCK-SPTW 9.4 i6 6.74240-09 1. «0008-08
8 IEV-RNED 8.9 1018 6. 13450-09 #.15008-0%
§ BUC-R1S 4 158 1} ABIGE-0D §.80008-01
10 1EV-RCBOD 4.21 484 97000 4 d400R- 8
11 COX-ORY-8PX I8 112 2.70838-09 1.6300F 06
19 RHN-MAKOSC 3.70 27 2.61018-09 1.50008-01
1) k- an 97 1.95198-09 2. 6300R-08
14 RHN-MANO4 2. 123 1. 9335809 5. %50008-02
15 ITWN-MANGOC .68 2 1.87778-09 $.00008-03
16 1EV-COWND .28 (1] 1.886)K-09 3.7500K-03
17 CCX-EP-BAM 1.9 10 1.0987¢-0¢ B 6200E-08
18 RHN-MANDG - SUCC 1.92 199 1.07438-09 §.45%008-01
19 REC- 1 .46 ' 1.03138-09 $.06008-01
40 LPM-MANDS i & 9. 7191010 6 6300804
41 IBV-LJUCAZ4D 1.4 e 8.77708-10 1.4300R-0%
23 REC-MANDAS 1.42 36 8.57618-10 1.16008-02
23 1we-PLUG 1.41 443 B.51508-10 2 4000E-04
24 TWN-MANOD 1.13 189 §.00890-10 1.15008-0)
% 1.08 7 7.89118-10 1.00008-02
26 1EV-LOCAZ4ND 1.04 121 7.33238-10 1. 6800E-0%
27 IWK-CV-AD 7] 198 6.6008EK-10 3.00008-0%
a0 ROX-PD-ES 87 113 6.1060E-10 2.00008-03
¥ CCX-BY-PN 8 P3N S B284E-10 & .7000E~0%
10 IRWMODOSS 78 k0 $.47708-20 ). 0000803
31 201MODO1 % s34 S, 34148410 2.03008-03
32 RN2IMODSS 7% 917 S 2999E-10 2.21008-0)
33 EDIMODO) n in 4. 9867E-10 2 2030E-0)
34 1EV-LOSPND .67 40 4.70268-10 1.71008-02
3% CCX-ORY-SP 66 18 4 6569810 2.77008-04
16  1EV-RNSND 58 4 4.06778-40 9 . 6100E-04
37 BCX-CB-GO 52 82 3.6510K-10 1.2000E+0)
38 RHN-MANOS .80 8% 3. 5320E-10 1.6000E-0)
39 BUC-RJS 49 L] 3. 4566E-10 7.60008-01
40 PLSMOD1) 'L 1) 3. 4198810 2.09008-03
4] CCX-XMTR19S .48 16 3 310 ¢.01008-04
42 202MOD01 46 187 3.37838-10 2.02008-02
43 Ecicmioovo 45 180 3. i666E-10 1,2)008-02
44 RNX-PM-FS 19 $0 2.7618K-10 7.70008+04
45 PMAMODL L 34 9 2.4119E-10 2.0900E<0)
46 ECX-CB-GC 3 4 2.31188-10 7.3000E-04
47 RNX-RV-GO  } a4 2.1853E-10 §.10008-04
48 SWBMODO2 29 1%0 2.07402-10 2 .44005-02
49  ONBMODO7 29 146 2. 0625E-10 1.83008-02
S0 EC2CBIOOVO ] 144 1.9692E-10 1.23008-02
$1  CCX- INPUT-LOGIC .27 Py 1.9140E-10 1.03008-04
$2  PLSOMOLASA 27 4 1 8850E-10 1.16000-01
§) PLSONOIBSA &1 47 1. 08S0E-10 1. 1600K-0)
54 RNAMODOUS 26 90 1.0888E-10 1.53008-02
§%  COX-PMAMDDIX 26 19% 1.8036E-10 4 6)00KE-08
$6 Z20X-DG-DR 19 $? 1.33228-10 4 . 4000E-04
§7  PMACIDIASA 18 FRY ) 1. 3936E-10 1.16008-0)
S8 PMACIDLIBEA Y P ) 1.2936R-10 1.16008-0)
£9  OTH-R2 Y | ) 1.2447E- 10 2.40002-01
60 CCRMODOLS 13 L 3 §.53408-14 1.04008-02
61 20X-0G-DS A2 $0 8. 3609E-11 4.80008-04
§2 EDIMODOL A1 ) 8 0589E-11 § 0400E-04
63 ADN-MANDL 13 58 7.97198-11 4 .9300E-04
64 EDIMOD1] .10 11 ] 6.98908-11 3. 1700804
€5 EDIMODLL) 10 £1] 6 9BS0E-11 3.17008-04
66 SWAMODO? 10 42 6.9016E-11 7.1200£-03

P
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BRI B B BT RS A e bt et et e e s
WPEBR W DEW IDDP BN

IDAMODOS 10 154 6 87428-11 5. 16008-04
1DDRSDDLTH 0% 0 6 4BBEE-1) 1.00008-04
IDDBSDK 1T o8 310 € 4586E-4) 3. 0000804
IDDBEDSE 1T 0® 310 6 aSBEE-11 3. D000R-04
COX- PMADIOX o8 130 § 356811 i 3800808
1DEBSDDLTH 08 128 §. 1536811 3. 0000804
1DBBSDK T o8 13% $. 3536811 3, DO00E-08
1DBBEDS L TH 08 12% §.38368-11 3.00008-04

2 08 40 $.31708+14 7.10008-0)
EDIMODL) 01 17 §.03208-11 1.17008-04
CCX-PLAMODY 07 17 4. 9072811 1.41008-04
EDIMODOT 01 39 4 B4TRE- 11 1. 08008-04
1WA - PLUG 06 136 4 50678-11 i 4000804
COX- PMAMOD ) - SW 06 128 42902811 1.10008-0%
ECLREDG2GA 0k 87 4.24778-11 4. 260080
1BV - LOCAPRND 06 59 4.20688+11 1.81008-08
EDIMODO ) 0 08 4. 1008811 3.70008-03
1DAMODO 4 08 140 4.0934E-1) }.17008-04
ECIREDG10A 0% 1y 3 BS6UE-1L 4. 36008-0)
LOX-PD-ER 08 12 3.79698-11 1.30008-04
1DABEDSE L TM 0% 258 3. 11638-11 3.00008-04
RNDEPOZISA oY 91 3 49718411 1.71008-04
CCX-PFLADY 1 14 3 10408-1) 9. 69008-0%
IWIOR1T08PX 04 it 2.47978-11 9. 4600E-0%
IWZOR1608PX 0d 1] 2. 879711 % 4600E-0%
COX- PMDMOD L 04 370 2.01088-11 1.41008-04
IWACV1Z A0 04 126 2.8029E-11 B. 2600800
IWACVIZIA0 04 126 2.802980-11 8. 76008-03
IWACV1Z4A0 04 126 2.0029%-11 B.76008-0)
IWACY1 250 04 126 ¢ BOIPE-11 §.76008-02
ECOEPMGBLEA 04 ] 3.67900-11 1.71008-04
201MODO4 04 82 2.59790-11 1.25008-0
201DG0O0I™ 04 11 7.%343k- 11 4.60008-0
ECIBSOOITH 04 442 2 5138k-11 2.70008-0)
ECIBSOLITM 04 442 2.51308- 11 1.7000L-0)
ECIBE121TH o4 442 2.81308-11 2.70008-0)
ED3IMODO? 03 i 2. 44188411 3.08008-04
PMAMODIL 1 X .03 e 2.41168-11 6.53000-04
202DGO02T™ 03 42 2. iB6SE-1) 4.60008-02
COX-PLIMOD] .03 o 2.20048-11 1.41008-04
CCX - PLTMODT 03 9 2.2094E-11 1.41008+04
COX - PHAMOD L .03 87 2.10468-11 1.41008-04
IWITLL70UFK 03 N 2.08888-11 6 B400E-0%
IW2TLL60UFK .03 33 2.08558-11 6 B400E-0%
EDIMODO ) 03 15 2.08508-11 2.20208-0)
COX-BY - PN1 .02 11 1.84)1E-11 $.70008-08
COX-PMDO) O 03 184 1.81838-11 9. 6500E-08
RNX - CV GO 0) 12 1.77218-11 $.10008-08
20O2MOD0OE .03 4 1.76948-11 1.2500E+~0)
20X-BL-ES 02 16 1.67168-11 §.00008-08
PLAMOD] ) 03 4) 1.57938-11 2.0900E-0)
CeX-PL1OS 02 1 1.5111E-13 9 6900E-08
CCX-PLT0) 02 7 1.83118-11 9. 6900E-08
PLINOD .02 1% 1.43328-11 2.09008-03%
PLIMOD1 03 16 1. 4332811 2.09008-03
COX-PMADYD 02 59 1.29088-11 9. 6900E-0%
PXX - AV LA .02 87 1.24912-11 €.10008-0%
PLSXSOOASA .02 1 1.24018-11 8.00008-08
CCX-1V-XR 02 132 1. 21788-1) 2.40008-0%
SWEMODOY P 032 1 1. 2089811 1.08800E-03
COX-EP - SAMX .02 87 1.13808-11 1. 9400E-06
SWAMODO S P 02 2 1.08388-11 1.85008-03
CUX - PMAMOD2 X 01 FF 1.08888-11 8. S800K-08
TRAEPL2 LASAX .01 42 1,00038-11 5. 82008-08
cex- _ 01 133 8.20988-12 4. 9B00E-0%
PLADIOLASA .01 29 7.01398-12 1.16008-03
PLAOIO1IBSA 01 6 7.85458-12 1.16008-03
ALL - IND-FALL 01 3 7.34338-12 1.00008+06
PLIOIOLASA 03 28 7.37078-12 1.46008-0)
PLIOYOLASA .01 3% 7.327078-12 1.16008-0)
PLIOIOLIBSA 01 4 7,.20568-1% 1.16008+0)
PL7030LBSA 01 i 7.20868-12 1.16008-03
PMAD 0 LASAX .01 176 § . 8789E-12 1.6500E-04
PMAD IO L BSAX .01 187 § 7306E-12 1.65008-04
PMAXSOOASA .01 i $ s5a6R-12 8. 0000E-0%
KNX - PM- ER 01 10 § 4562E-12 1.60008-0%
ADZMODO 1 .04 3l § 0340E-12 5 S400E-02
ADZMODO2 01 3 $.03408-12 5. S400E-02
ADIMODO) 01 21 $.0)408-12 $.54008-02
ADIMONOE 01 21 §.03408-12 §.5400E-02
RN - MAND ) GH 16 $ 02318-12 2.26008-0)
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SYSTEM UNAVAILABILITY (@) = 7. 058R-08
NUMBER OF BARIC EVENTS = 395

NUMBER OF CUTSETS =« 6834
NUMBER INCREASE
IMPONTANCE or IN EYETEM BASIC EVENT
BASIC EVENT ISINCREASE) CUTSETS UNAVAILABILITY  PROBABILITY
1 CCX-SFTW T OBEIA44ECH a6 $.61988-02 1.20008-06
2 IWX-FL-GF 1.0796678+06 168 7.62088-04 1,2000E-0%
3 IWK-MV-QO) 1.087838E+06 266 T.4666E-04 2.6000E-08
¢ ADX-EV-SA 1. 0S7684E+06 290 7.46568-04 3.00008-0%
§ CCX-ORY-8PX 1. 055829806 113 7.4525€-04 3.63008-06
6 CCX-XNTRX 1.0514858+06 " 7. 423108-04 . 6)00K-06
7 1EV-RCHOD 948041 . (L) 6.69172-04 §.4400E-06
, § CCX-EP-SAM 2268896, 218 1. 6156E-04 8. 62008-06
? 1pv-COWD 110168 2123 7.77548-08% 6. 02008-04
10 IEV-RNSD 110106, 101% 7.77188-0% 8.15008-0%
i1 1EV-LOCAR4D 110081, 429 7.76798-0% 1.13008-08
12 IEV-LOCAZ4ND 61833 .6 121 4.36448-0% 1.68008-0%
13 IWX-CV-AO 11718 398 2.30028-08 3.00008-0%
' 14 COX-BY-PN 17.68.0 an 1.34008-0% 4.70008-0%
i 1% ALL-IND-FAIL 10403 .6 27 7. 3433806 1.00008-06
16 CCX-PMAMOD] - 8W $837.16 120 3.90848-06 1.10008-08
17 COX-PHMAMCDLIX §816.7% 198 3.39%4k-06 4.63008-0%
18 CCX-PMADIOX 5499.37 130 3.80178-06 1.38008-08
19 CCX-EP- SAMX 5484 .01 87 3.8709E-06 2.94008-06
20 Iwe-PLUG $039.32 44) 3.54718-06 ¢ . 4000E-04
1 1EV-LOCAPRND 3946 .65 1] 2.7857E-06 1.81008-08
¢  I1EV-LOSPD 1280.31 1450 2.3154E-06 4 4400E-03
23  COX-INPUT-LOGIC 26332 .46 29 1.058'" ng 1.0300E-04
44 CCX-ORY-SP 4381 .19 i8 1.680 6 2.77008-04
45 CCX-XMTR19S 2377.85% 16 1.67840-06 2.0100E-04
26 LPM-MANOS 2014 .66 37 1.4240E-06 6.83008-04
27 TWN-MANOO 985 192 189 6.9%368-07 1.15008-03
a8 COX-IV-XR 718,808 132 $.0742E-07 2. 40008-08%
2% IEV-RNSND $99.100. 46 4.2287E-07 9.61008-04
30  1BV-CCWND §97 080 69 4.2142E-07 3.75008-0)
3. RNX-PM-FS $07.769 $0 3.5841E-07 7.70008-04
32 RNX-KV-GO $07.344 44 3.5803E-07 6.10008-04
33 CCX-PLANOD] 496 011 17 3.50118-07 1.41008-04
34 CCX-PLAOY 494 712 14 3.49198-07 9.6900K-0%
3% RNX-CV-GO 497 266 12 3. 4746E-07 $.10008-0%
36 RNX-PM-ER 483.130 10 3.4101E-07 1.6000E-0%
37 CCX-PM-ER 482.774 10 3.40768-07 1.40008-0%
A8 SWX-PM-ER 482 774 10 3.4076E-07 1.4000E-08
39 CCX-PLAMOD] - SW 463 173 8 3.2735¢-07 1.10008-08
40 CCX-EP-8A 463,729 8 3.27328-01 8.6200E-06
41 CCX-LE-FA 458 366 1 3.2383e-07 $.3700k-06
42 CCX-BY- PN 458 089 1?7 3.23348-07 $.70008-0%
43  IWITLITOUFRX 431,933 1 3.0488g-07 6. B400E-08
44 IWITLIGOUFX 431.90) n 3.04088-07 6.84008-0%
4% 20X-PD-ES 43 . 667 113 3.0469E-07 2.0000K-03
46  INIOR1TOSPX 431,229 14 1.0430E-07 9 4600E-05
47 IW2OR1608PX 431 229 14 1.0438E-07 9.46008-08
48  ECX-CB-GO 430,539 92 31.0389¢-07 1.2000E-0)
49  ECX-CB-GC 428 942 74 3.0277%¢-07 7.3000E-04
S0 ZTOX-DG-DR 425,513 57 31.0036E-07 4. 4000E-04¢
$1  Z0X-DG-D§ 422929 $0 2.98%2E-07 2.8000E-04
52 Z0X-PD-ER 413.730 22 2.9203€-07 1.30008-04
$) 20X-BL-B8 394 681 16 2.78%8E-0? 6.00008-0%
S4  RNIIMODSS 339.00) $17 2.3928E-07 2.21008-0)
5%  EDINMODO) 320,13 131 2.2%968-07 2.2020E-0)
$6  RHN-MANOS 312.316 788 2.20458-07 1.60008+-03
$7 ED1IMOD1L 312.38% $8 2.30408-07 3.17008-04
S8  EDIMODIL) 312.2%8 §5 2.2040E-07 3.1700k-04
59 IDDBSDDITH 104 . 918 e 2.15238-07 3. 0000E-04
60 IDDBSDKITM 304. 918 370 ¢.15228-07 3.000"8-04
61 IDDRRDSITM 3104 919 e 2.18228-07 3.00008-04
62 PXX-AV-LA 290 101 $? 2.04778-07 6.10008-08
61 RNDEPO2ISA 289 688 a9 2.04478-07 1,71008-04
64 CCX-PMDMODI 282 .383 270 1.99328-07 1.4100E-04
£S5 ITWNTKOCLAFP 280.95%9 S 1.9031E-07 2.40008-06
66  PRX-HR-ML 280.501 4 1.97998-0? 1.20008-07
§7  CCX-HE-AF 272,898 3 1.92628-07 1.20008-06
68 IWA-PLUG 65 M 138 1.87738-07 2.4000E-04
69 CCX-PMDO3O 26%.821 184 1.8763¢8-07 9 6900E-0%
70 IRWMODOSS 257 .91% 180 1.82088-07 3.o000cE-0)
71 1DBBSDDITM 52 749 12% 1.7840E-07 1.0000P-04
3¢




PLSMODL]
PLSOIDLASA
FLSOIOIBSA
ALK - MANU L
EDINODO L
ED1MODOY
ED1MOD1)
CCX- PLIMOD]
CCX - PL7MODL
ECSEPMGBLSA
PLEXBOOASA
CCX-PLIOY
CCX-PL70)
CCX-IV-XR1

CCX- INPUT- LOGICX
IDDFDOLI9RQ
1DDFDOZORQ
CCX-IN-LO I1C- 8W
CCX - PMAMOD? - 8W

BB A2 B AT B2 B0 AT RO B0 B0 BB B B0 B0 A B B
O e e B RS BT B B0 A RS BN AP B A G e A e

1688,

- s et
ddLveew
e AR R

-
-3
o

et
e
o000

R e
ettt e I
WD e o JWOO

106.

B2 020300 020 N2

-
L e e e

BRI I IR DD e e e DO D S

L7820

9548
0397

5500
2

8062

(8288

-
e I T arOOw

e
D
~oe e

Rt et ek Pk it i e et 0 Bt e DA RIS BI BT DI TS B A L b e e Lt L B B O J TE DD DR e e e Bt B B Bt B B et Bt B B e e e B B i B Bk e B e et B e B B R e Bk e e B e e e e e B

-~

1840807

T8408-07
J1s588-07
698207

6952807
690SE-07

69058 -07

§908E-0Y
6404E-07
6337807
6231E-07
6I1E-0Y
61628-07

5902807
S089E-07

$0718-07

51100 By
H660E-07
S6648-07
3600807

§59:8-07

J8594E-07

S4298-07

$1372-07
4281E-07
4281E-07
3317809
33188-07
(AET4E-0T7
LE909R-07
(26RRE-07

2I84E-07
23008-07

. 2078E-07
20418-07

2041E-07

«80368-07
2026E-07
3016E-07
<d016E-07
1516E-07
1139E-07
A139E-07
- 9665E-08
J9665E-08
(9665E-08
9258E-08
003sE-08
(518528-08

J074E-08

S4T76E-08
B491E-08
(B423E-08

BH4RE-0B
6907E-08

.S676E-08
(B624E-0R
ATR0E-08

J690E-08

3204E-08
7030808
L 6645E-0B
5909E-CB

S429E-08

5347808

J617E-08
IAT2E-08

.0787g-08
. 64778-08
B477E-08

6477r-08

SBRTE-08
.S5813£-08
(S454E-08
.83758-00
-4791¢€-08

4138g-08

(739808

J6U3E-08
1274E-08

.3078E-08

Bk S e b GBI B B e e L e e e B e Bl b U G e AR ON D e T e e ek e e B B e e e e e B D A B L WU D e e et R WD D R e e e e Y e B e e B e S R A

o000E-04
000CE-04
83008-0%
000E-08
20008-08
B000E-06

.B000E-06

8000E-06
$800E-08
oecoE-03
16008-03
16008-0)
§300E-04
Ca00E-4

0%008-04
A7008-04
.41008-04

4100E-04

L11008-04
0000R~08
. 8900808
- 6900809

40008-0%
4100E-04

.10008-0%
.10008-0%

49008- 08
16008-04

.20008-09
47008~ 04

8000E-06

0000E~04
. $800K-0%
S900E~0%

2000E-0%

. 4000E-08
-1000E-08
-1000£-0%
-1000E-08
1000E-0%
09008-03
-16008-03
. 16008-03
B000E-06
.BOO0E-06
~BOOCR-06
.0300E-06
.05008-04
.0000R-02
. 16008-02

0000E-0%
1600E-06
J000E-06

0000E-08
S300E-04
.0000R-02
.65008-04

65008-04

.4000E-06
,S0008-02
(71008402
.B000E-06
.02008-02

23008-02

-9800E-0%
.10008-0%
.03008-06
2500K-02
.0000K-04
(0000E-04
.00008-04

0200E-02

.3300g-02
.70008-03

8)00e-0%

.5000€-01
. 2500E-0)

B400E-05
1700E-04
$3008-02

.02008-04




il

AR SR SR VR R VR SR L
DD s r e e o B
DOW PSS

221

IDCFDOGTR
1DCFDOOK
RNAMODO &

§
I1DCBSLOILP
IDCBREDKILF
{DCBSDSILF
CCX-AV-LA
CMX -CV -GO0
EC2MODOY
ECIREDGIGA
SWAMODO
OTH-R1
EDINODO)
ECIBSOCITM
ECIBSO12TH
ECiBSiZiT™M
ECIMOU1 2
ECIREDG1GA
SWBMODO 2

PLACIOLASA
SWBMODO S P
PLAOIOLIBSA
SWIEPSBPASA
EDIMODO )
PLIO3O1IABA
PLI0OIOLASA
PL1D3JOLIBSA
PL70301BEA
ECIMODI2)
SWAMODOS P
PMAMOD ] 2X
1DAMODOS
PMADJ02ASAX
CCLEPSBPASA
LO2MODO )
EC1BSO0LLF
CCLEPSBPRSA
SWTEPSBPBSA
PMAD3 02 BEAX
SWIEPCTFASA
SWIEPCTFRSA
ECIMOD22
IWACV1Z2A0
IWACVIZ2IA0

PLIXS800ASA
PLAXSOOASA
PL7XSOCASA
BUC-R1S8
RHN < MANO 3
BCiMOD1)
EC2MOD2 )
EDIBSDS1N
ECIBS002™
ECIBS022T™M
ECIBE221T™
PMDMOD1 )

PLAMODLZ

PFLAOIDZASA
PMOMODA L

CCX - XMTR
1DOMOD1)

i

B b s ot B ke et o e
e =

i0

B et B A B A Bt Gt Gt Bt Gt et BIBIVEI N DI L W el W W B BB O LB S P PRSPPI I I VTR DDEOODECDOO

9
8

ild4
Cilde
102
8920
8908
528
4698
wabd
1502
1424
6382
1874
Inae
1546
1%46
(1546
6318
. 4780
7833
5046
8576
576
6835
8159
4226
1744
69467
69467
$322%
4056

41587
18106
ANe?
86969

86069
79019

719019
56656
~dBads
43500
.35112
14967
34204

09597

-4068)
-a92170
29270
(15446
80418
(80418
.T0868%
48304
RERRT
49134
49334

83165

83368
8336%
87392
14178
83764
83764
A0l
07127

07127
07127

78020
16608
45624

42628

41966
19677
<3789%
28409
21856
Qe1s

08726

.0519%

03082
74068
10381

(2786408
27862-08
J0LTE-0R
1218E-08

S1318E-08
1218E-08
O21)E-0R
C198E-08
$8T6R-09

.70008-99

62438-09
44928-09

MA4TEE-09
2851809
a881E-09

(4BS1E-09

S1618-09

.B078E-0Y

2960E-09

1204E-0Y
66INE-09

6630809

5409809
4367808
IS6TE-09
¢521K-00

(BARVE-0Y

. BA29E-09

T203E-09

(S234R-09

S0%08-08

ABDAE-0%

A457E-09

.26062-09
2606E-09

(2045E-09

<4048E-09

0466E-09

(B4TSE-09

L2479E-09

C18R7E-09

AB19E-09
4765809

(3028809

B164E-09
73868-09
TreeE-09

J3E~09
+18-09
J911E-09

.32362-0%

17168-09

AT16E-09

<1716E-09

+1716E-09

7060809

7060809

<T0608-09

S2268-09

(4176R-09

00298-09
0029E-09

. 6264E-09

,4620E-09

4630E-09
4620E-09

2S6SE-09
d466E-09
0279€-09

.0067E-09

0021E-09

.8590E-10
73338-10
06)6E-10

.74338-10

.67)8E-10
4626E-10

4351E-10
27198-10
8754810
4256810

I BB PR RPRNPRSOAT DI IIIGGITDEEBEE O WO QD O S e s e b

i
3
3
k]
3
3
2
2
2
2
i
3
2
i
i
1
i
1
i
1
i
i
9
9
9
8
?
-
1
'
6
L]

32

PR R A F X N

DD b b ot et AN A B DI BT P ks B B PN D DD D O OB M5 W b vt e b e e e e Gk O B e e et et U e e e e BB e e D BD e e BB B0 RS R B8

e 9.

.30008-08%

#0008- 0%
$3008-02
80008-06
#0008~ 06
BO00E-06
s000K-0%

«40008-08

S2008-04
16008-0)
1300E-03

-20008+-01

20208-0)

7000803

70008013
7000803
#000E-0%

J600E-0)

4400p-02

.C400E-02
JT100E-04
1100804
09008-02
.1000E+03

00008-04
32008-08
09008-03

.0900R-03
4 600E~03
(8500E-0)

1600E-0)
7100E-04

04008 -04
1600803
.16008-0)
(1600803
.16008-0)
6800E-05
8500803
$3008-04
.17008-04
6500804
7100804
0000804
. 8000E-06
.71008-04
.71008-04
6500E-04
1100804
.71008-04
8000808
. 7600803
.76008-03
760080
.16008~0)
. 0000808
00008+ 08
.00008-08
-80008-01
.26008-0)
_80008-08

8000E-08
0000R-04
70008-03

,7000E-0)
. 7000E-03
.0900E-03
.0900E~0)

0700803

.0600E-01
-1600E-03
. 1600E-03
1700E-04
.1600E-03

0000E-08

.Q000E-0%

600080}
1600E-0)
I5008-04
0100E-04

1600E-04




ADK -MV-G0
ZOLDGO0I T
PLAOI02BSA
PLINODIZ
PLIMODLG
COX-TRNEN
LON-MANO
2OIDGO02T™
RN - MANO |
IWBCV122A0
IWBCY12IAD
IWBCVIZEAD
IWBCV128A0
PMDMOD1 2
OTH-R2
TDDMOD2 8
PRAAVIOBLA
PRBAV]O8LA
PRAAVI06TH
PREAVIOATH
PMDO302ASA
PLMMODA |
1DDMOD Y 4
PLIMODS 1
PLI0OJOZASA
PLT030ZASA
lbﬁlﬂﬁ'}

LANMODD

EWNTPOOLRY
PLI0IO2BSA
PLT002BSA
PMDEHOAZ SA

PMAMODA |
PMDO3I0ZBSA

DG2-L0G1C
CONTFI01RY
EDIMODUL

ECZMOD221
DAS

PMDMODE 2
RHN -MANO4 - SUCC

RCITLIOSUP
RCIOR1I9SSP
DG1-L0GIC
PMAMCDA 2
1DAMODO?
PRCEPIDBEA
PRDEPLOBSA
100MOD22
1DDMOD2 )
1DDMOD)S

WA e e MR D

760362
-74168)
T3856)
JTiR26R
718268
7280237
08T
€718033
647017
623223
€2322)
633223
623221
611478
858414
$371)
446996
446996
446167
446167
416742
194041
(396850
398220
189384
389384
168579
337023
336002
S ULLLY!
09882
Josese
104479
281169
272066
229047
183101
182838
173360
154648
142167
142167
121602
121602
181602
121602
117902
(117833
112348
0312
0381598-02
-857936E-03
BA6S62E-02
B41559E-02
LS3B494E-02
153634E-02
. 3087378-03
8393)9E-0)
8193398-0)
(238B56E-04
(33B856E-04
6529508-04

P
o
O e e B et e WD B v

L A S S L .

-

D e

2l

PO A e b B Br s G N O O J I D W T D s e b s b o e e s BB B B RS G I B B B RO R B e et e e L e e e e B e B B TR O O e

J6sée-10
idsie-10
1919%E-10
DE98E-10
OE9eR- 10
(O696E-10
0026k-10
T421E-10
S669R-10
3990g-10
39908-10
3990E-10
1990E-10
(3180840
9418E-10
Te83E-10
1681K-10
15818-10
(4493E-10
14928410
94158-10
B166E-10
.8011p-10
(T896E-10
. 7484E-10
CT4B4E- 10
6016E-10
.3788E-10
.37168-10
1873E-10
ABTIE-10
A786E-10
14918-10
-9846E-10
.9304K-10
61678-10
2924E-10
.290%E-10
.234378-10
0916E-10
003%E-10
.Q035E-10
-58328-11
5832E-11
(SEI2E-1)
$832r-11
J2428-11
(3242E-11
«9300E-11
2993E-11
3778211
2523e-11
2443E-11
.2400E- 1}
7918011
(83018-11
(A354E-12
-298)E-12
(2983E-12
(6908E-1)
(6908E-1)
$784E-13

33

BIPINI s pr BIA R P D s b WAL WP PR D I P U R s O Do 5 GO IR e o ol @O0 v 0 U e L AT RS I T BRSO R e e

i000E+0)

. 60008-02

1600E-0)
0e00R-0)
09008-0)
0lo0g-04

6700803

60008-02

«LB00E-04

T600E-0)

.76008-03
.16008+0)
T6008-03

0900803
s000E-01
1700K-04
U9008-03
CY00E-03
00008-04

0000804

16008-0)

A5008-04

3200E-08
T400E-04

.16008-03
«16008-0)
.9200K-04

4000K-0%
43008-03
16008-03

+1600E-03
.0000E-0%
38008-04
-16008-03
Q0CAR-03
43008+ 02
D400E-04
.0000E~0%
.16008-0)
. 6000E-01
-70008-03
L T000R-0)
. S4008-02
. 5400K-02
. $400E-02
.54008-02
.Q000E-04
.0000E-04
6ROOR-08

0000E-02
3500804

AS00E-01
.2300E-0)
2000E-01

coooe-0)

ASL0R-04
<1900E-02

Ti00E-04

<7100%~04

7000E-01
7000E-0)

.19008-02



CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

Seduced Sae of Cutsets & SO40E 07
NUMBER (UTSET PRUB PERCENT

~

i3

iz

i3

ie

15

16

17

3 Sse-o8

2 83E-08

i sig-o8

1 .57E-08

1 28E-09

7 22809

6 G2E-09

14 8y

:
1
i

3
il
3
8
'

i
§ Y3

!
3 4§
1§

33
4
"

§ 4§ 3§ 8§
ia ;a )
§§d 23
L] ii

il
)
i

2 &
@
i

1
8 2
al
i
i

!
¥

il
2
i

1

1218,

i
8 8
i la

t
i

i
£l
5
:E i
»

:
;
i

:

:
|

T
T

i

Table 54B-5

WITH BRCS DRAINED
IDSA-DB- 1A/ 1B

IDSA-DB- 1A/ 18

WITH BCS DRAINED

WITHE RCS DRAINED

WITH RCS DRAINED

FAIL - TO-OPER

WITE RCS DRAINED

e W AR N uw

N N

NN NN -

-

[}

|

3% 22 8% 32

'

RIBIRIR!

!
B3
-

i ik
28 88

M-

RE-03
eTE-O3
oog-93

eaE-03
S3E 9%

48E 03
o%e-33
OE-03

IEV LosPD
X -8Y -Pm

1EV - LOsSPT
T GOl

1EY oS
X - IV ke
OCx-»Y -oN

TEV -OOWD
AlLX -EV-SA

IEV -LOSPD
- F1.-GP

IEV-OOwD
PR v Q)

1BV COwd
OCK-IV-NB

18V LOSPD
OCR - EF - SAe

1EV -COWD
ey -FL-GPF

LEY - LOSPD
PARCO ] 1
WG IOTS S

1€V LGSPD
PRRNOD 1
D] 1

TEV LOSPD
ALL THD-FALL

1€V LOSPT
OCXR -ONY -SSP

1EY -COw
m ”,-

IEV LOSPD
AR
REN RN




v

0

21

iz

23

s

s¢

25

28

27

Pl

29

30

n

2

33

L

20€-0%

S3E-0Y

TIE-OY

TE 09

S9E-09

09E-09

TSE-09

eSE-09

19€-6%

12E-09

99E 09

L2

L33

.75

s

57

St

&

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS

OVERDRAINING OF &®CS DURING DRAIN
RN -MANGSE - SO
INDICATION FAILURE

LOSS OF OFFSITE POWER INITIATING
OCF OF PRESSURE TRAMSNITTERS

LOSS OF OFFSITE POWER INTTIATING
DENAND OF LOGIC
FAILURE CAUSES

LOSS OF OFFSITE POWER INITIATING
DENAND OF LOCIC

MECHANT AL FAILURE CANSES
LOSS OF OFFSITE POMER INITIATING
FAILLURE UPON DEMAND OF LOGIC
PHDMROD 1

LOSS OF OFFSITE POWER INITIATING
FAILURE OF NS OUTPUT
PHDOI0LASA

LOSS OF OFFSITE POWER INITIATING
FAILURE OF NS OUTPUT

POMER
DEMAND OF LOGIC
PHDRGD | 1
LOSS OF OFFSITE PMER INITIATING
FAILURE OF ™S OUTPUT

HRL
i

DRAIRED
wOovs 121A. 1218

ITE POWER INITIATING
DEMAND OF LOGIC

Tabie 54B-5

DOWMM TO WID LOGF INITIATING EVENT

EVENT OCCURS WITH RCS DRAINED

INITIATING EVENT OCCURS
BATTERIES IDSA-D8- 1A 1D

EVENT OCCURS WITH SCS DRAINED
GROUP PROCESSING
»OV 023 TO FAIL TO oPEN
EVENT OCCURS ‘WITE RCS DRAINEL
GROUP PROCESSING
"oV 023 TO FAIL TO-OFEN
EVENT OCCURS WITH RCS DRAINED
GROUP PROCISSING

EVENT OCCURS WITH RCS ORAINED
LOGIC I/0s

EVENT OCTURS WITH RCS DRAINED
LOGIC 1/0s

EVENT OCTURS WITH BCS DRAINED

EVENT OCCURS WITH RCS DRAINED
LOGIC 1/0wm
EVENT OCTURS WITH RCS DRAINED

GROUP PROCESS ING
NEED AND TO OPEN RNS WOV VOl

SYENT OCCURS WITH BRCS DRAINED
GROUP PROCESS ING
NEED AND TO OPEN RNS WOV VOl

INITIATING EVENT OCTURS
TO OPERATE

INITIATING EVENT OCCURS

INITIATING EVENT OCCURS
& RES Vo223
EVENT OCCURS WITH BCS DRAINED

e

B - - N N - N - [ R N

-

e -

-

DO 9L BSA

PMAO S0 TASA
PMDO 30 LASA



Tabie 54B-5

CASE 2 LIST OF TOP 200 DOMINANT CUTSETS
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CUTSET PROB FPERCENT BASIC EVENT NAME EVEMT PRCB  LDENTLFiEE
1 99%€-09 €] LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITE RCS DRAINED I 48E-03 IEY LOSPD
FAILURE UpON DEMASID OF LOGIC GROUP PROCESSING 1 168 03 PMRO A0 LASA
PO 30 1 BSA i 16803 PMDO 0 BSA
1 99E-09% 41 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCTS DRAINED I 4RE 03 TEV LOSPD
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING I 168-0) PMAD 301 RSA
PMDO YO LASA 1 168 @3 PO A0 LASA
i 9% 0% 41 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED i 458 03 IEY - LoreD
FAILURE UPON DEMARD OF LOGIC GROUP PROCESSING 1 188 9. PMAC L0 BRA
PHDO D1 BSA 1 16803 PEDO S0 1 BSA
1 %%z-09 41 LOSS OF OFFSITE POMNER INITIATING EVENT OCCURS WITH RCS ! WAINED I asE ¢35 IEV LOSPD
FAILURE OF S GUTPUT LOGIT 1/0s 2 6%E-03 PR
P04 1 & ISE 04 PNIROGE
1 96 0% 41 LOSS OF RNS WITH RCS DRAINED INITIATING EVENT OCCURS 8 1% 0% 1BV smsD
COmeaON CRUSE FAILURE OF T™HE INVERTER 2 S0E 05 OCX IV xR
1 B3E-O% C38  OVERDRAINING OF BCS DURING DRAIN DOWN TO MID-LOOP INITIATING EVENT 4 S4E Os 18V ®Csor
OPERATOR FAILS TC ISOLATE PHNS PIFE RUPTURE 5. Soe-e2 RN MANC4Q
TN MANDOC S 0E-02 TN RN O
COND. PROB. OF REN-MANOS (OF FAILS TO OPEN NS WOV w025 I SeE-01 AN AN
1. 78E- 09 37 LOSS OF OFFSITE PONER INITIATING EVENT OCCURS WITE RCS DRAINED I 48E 03 1BV LOSPD
SOFTHARE COCF OF ALL CaRDS 1 208 G& COX SFTe
1. 7209 3% LOSS OF OFFSITE POMER INITIATING EVENT OCTURS WITR RCS DRAINED 1 458 03 1IEY LOSPD
FAILURE UPON DEMAND OF LOGCIC GROUP PROCESSING 1 1sE-03 PMAC FOTASA
INDICATION FAILURE 1 0GE 03 ALL ITMD FRIL
1 72E-09 36 LOSS OF OFFSITE POWER INITIATING EVENT OOCURS WITH RS DRAINED I 48E-03 IEV LOSPD
FAILLURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 IsE ) PMAC LU IBEA
INCICATION FAILURE 1 00E-03 ALL TRD FRIL
1 69Z-09 35 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 1 48 03 IEV LOSPD
FATLURE OF 1wV STATIC SWITCR AND ASSOC BREAKERS S ISE-0¢ T DAMDOS
MECHANTCAL FAILURE CAUSES "W 223 ™ FAIL-TO -OPEN i 2'-93 R MWODSS
1 S0E-09 13 LOSS OF OFFSITE PONER INITIATING EVENT OCCURS WITH BCS DRRINED 1 GRE 01 IV LOSPU
FAILURE OoF s ouUTPUT LOGIC T/0m 2 0% 03 Lo TS
FAILURE OF 1INV STATIC SWITCOH AND ASSOHC BREANERS % 16E 0¢ ToDWOD 3
1 S0€E-09 33 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH BCS DRAINED I GRE 83 18V LOSPD
FAILURE OF INV STATIC SWITCH AND ASSOC BREAKER 5 1SE-04 TORMGL0S
PG 1 1 0%€-92 PaapesOD] 1
1 SEE-09 33 LOSS OF CCS/SMS WITH RCS DRAINED INITIATING EVENT OCCURS & 028 0 1EV OOwD
OCF OF PRESSURE TRANSHMITTERS 2 GYE-0% OCN ENTRX
1 228-09 2% LOSS OF OFFSITE PONER INITIATING EVENT OCCURS WITH RCS DRAINED 1 48E 03 IEV LOSPD
FAILURE OF 1INV STATIC SWITCH AND ASSOC BREAFKFRS S isE-0e TRAODO S
OPERATOR FAILS TO RECOGMIZE NEED AND TO OPEN RNS WOV VOl3 1 S0FE- 03 RN AN
1 0O%E-C9 23 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITE ACS DRAINED 1 &48g 03 IEV LOSPD
TAILURE UPON DENANT OF LOGIC GROUP PROCESSING T 1SE-33 PAO 101 BSA
& ISE-O¢ o i N
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CASE 2 LIST OF TOP 200 DOMINANT CUTSETS
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SYSTEM UNAVAILABILITY

g »

NUMBER OF BABIC EVENTS .

NUMBER OF CUTSETS .
IMPORTANCE

BASIC EVENT ADECREASE )
1 18V-LOSPD 71,08

2 1EV-cOWD a3.3%

3 COX-BY- PN 21,80

4 ADX-EV-SA 13.62

5 IWK-MV-001 11.80

6 CCA-IV-KR 10,96

T PMAMOD1L .40

§  IWX-FL-GP 5. 50

9 ALL-IND-PAIL ‘62

10 HNZIMODSS 460
11 PMDMOD1L 438
12 PMADIOIASA 4.3
13 PMAOIOIBSA N
14 CCX-EP-SAM 3,98
15 RHN-MANOS ).32
16 LEV-RNSD 3.18
17 1DAMODOS 2.4
18 PMDOIOLASA .41
19 PMDO)OIBSA 2.41
20 IDAMODOM 1.4
21 1EV-RCSOD 1.67
32 IDABSDS1TM 1.68
2)  CCX-ORY-SPX 168
i4 PMAMOD21 1.49
25 PMDMODA 1.32
26 RMN-MANOA - SUCC 1.20
27 COX- XMTRX 119
28 PMAMODL1X 1.18
29 1DDMOD)) 1.07
30 Iwe-PLUG 1.00
31 RHN-MANOS. 8l
32 1DDMODI2 66
33 1DDBSDS1TM .63
54 1DDBSDDITM .62
35 1DDBSDKITH 62
16 CCX-SPTW .58
17 RMN-MANOA 4
18 TWN-MANOD 46
3% 1EV-LOCAZ4D 44
40 1EV-LOCAZAND a4
41 IWN MANOOC 40
42 RNDEPO2)ISA 36
43 IRWMODUSS 1%
44 PMAXSOOASA .30
45 PMAO)O1ASAX .29
46 PMAOIOLBSAX 29
47 IWK-CV-AO 28
48 PMAMODZ1X .20
49 PMDXSODASA 17
S0 PMAXSOOASAX 14
51 ADN-MANOL 10
$2  CCX- INPUT-LOGIC .08
§1  IWIOR1708PX 07
S4  IWIOR1608PX .07
§5  IWITL1T0UPK 08
$6  IW2TLI6OUFX 0%
$7  1DAMODOZ .04
58 1DAMODO) .04
$9  IDBASDS1TM 03
60 1DBBSDDITM 03
61  IDBBSDKITM 03
62 IWA-PLUG .03
6) IDABSDSILF 03
64 1DDFDOIIRQ 02
65 IDOFDO2ORQ 02
66 1EV-LOCAPRND 02

Table S4B-6
BASIC EVENT IMPORTANCE - CASE 2

4 806E-07
156
6982

or
CUTSET

48

B S o e L R T T e T T T T N

DECREASE
IN SYSTEM
UNAVAILABILITY
4131K-07
CAAT4E-07
03ag-07
S440E-08
6T29E-08
2681E-08
JT1508E-08
.64098-08
. 2208E-08
.21008-08
.09018-08
ORL17R-08
OB1TE-08
BYBBE-0UB
S861E-08
8 32E-08
L3635E-08
-1596E-08
1596E-08
3749E-09
0065E-09
9242E-09
9131809
1743808
- 31483¢-09
. T646E-09
.7283E-09
S)83E-09
. 1615E-09
JT847E-09
. BRESE-09
-17068-09
9997E-09
(9996E-04
(9996E-09
. 6409E-09
- 3454E-09
1893E-09
0966E-09
0980E-09
(B464E- 0O
.7108E-09
6747809
4330K-09
J9B6E-09
19862-09
.J468BE-D9
.59428-10
(9861E-10
< T789E-10
78148-10
< 70048-10
AB96E-10
~4B9BE-10
$3118-10
$2138-10
(9281E-10
(9251E-10
6752€-10
~6715E-10
.67358-10
.35928-10
26768-10
1991E-10
~1991E-10
LQ3%60-10

BASIC EVENT
PROBABILITY

4800E-0)
OD200E-04
70008-0%
0000R-0%
60008-08
-40008-0%
0900E-03
<20008-0%
. 00002-03
3100803
0906R-0)
. 146008-0)
.16008-03
6200E-06
.60008-03
(1500E-0%
-1600E-04
16008-0)
-1600E-03
-17008-04
. 4400E-06
.00008-04
.6300R-06
.07008-03
. 35008-04
45008-01
-6300E-06
.5300E-04
.1600E-04
4000E-04
-50008-01
-1700E-04
.0000E-04
0000E~04
-0000K-04
.2000E-06
-50008-02
1500803
.13008-0%
.6800E-08
0o00R-02
<7100R-04
.0000%-0)
.Q000KE-08
.65008-04
.65008-04
0000E-0%
. 16008-01
.0000E-0%
.0000K-08
9300E-04
C300E-04
4600805
4600E-0%
.B400E-05
. B400E-0%
.7000E-0)
. 7T000E-03
0CO0E-04
.00008-04
00C0E-04
4000E-04
.B000E-06
.2000E-08
.20008-0%
. $1002-08

- e i WD it S e B B O O AD D e B D T B b e D R B R e e e U e G e R G S B R O B W O B e G B L e e U D R D R e BB e RS RS e o e



PXX -AV - LA
IWACV1Z2A0
IWACVIZIAO
IWACVIZ4A0
IWACVIZSA0
PHAMOLA |

IDLMOD2 2

100M0OD2 3

1EV-LOSPND
IDDBEDDILY
1DDBSDEILY
IDDBSDEILF

CCX~ IN-LOGIC -BW

1DCBSDKITH

ADBEPOO2BSA

PO D PO OO D

A
o

st g gt it SA BRI BII E A PRI S BB PO J D1 bl st ph pt pt b At P P IR R R VA W W P W B RN PP P P PP B0 I e N W w W e e o e DD @

LORS6ER-
53328~

77948-11
6846E-11
6H46E-11

BBEEE-1]

6B46E-1)
6000E-112
%6381,
d763E-1
6901E-1
79008-1
190081
790881

i

i

i

e e e b B

1968
S198k-11

2327811
LB9SE-11
4B96E-11
A1376E-11
.9302E-11

93028-11

.93038-11
93028-11
S011E-12
7177812
57858-12
S7858-18
(93avE-12
67738-12
ABISE-12
d154e-12
C2154E-12
d064E-12
.a062E-12
.8270K-12
973%e-12
.97378-12
B18le-12
3402E-12

7466E-12

(7486~ 12
S945E-12
.59208-12
.59208-12
-4406E-12
0431E-12
68078-12
(2889812
288ve-12
.a858E-12
2952E-12
(2582E-12
1652812
(1682E-12
J1545E-12
.0091E-12
4BBSE-1)
4BBSE-1)
AI4SE- 13
424%E- 10
.OB62E-13
«7107€-13
(73078-13
71078-1)
S838E-13
10728-13
(B774E-1)
. 4200K-13
00856~ 14
4076E- 14
$305E-14
-6978E- 14
B97BE-14
(9318E-14
9318e-14

49BBE- 14

A9EBE- 14
49BBE- 14
4988E-14

498RE- 14

bt pt et et f DA AR I L P B B - et NN PP PR PR - W PR B S S HARNNUNBD O PR P RPRD P P ODIBEIBNNE S LWL bbb ED® S

10008-0%
7600E-0)

.76008-03

$00R-0)
600R-03
Is00R-04
T0u0B-0)
W0008-0)
1300203
S000R-06
BODOE-06
B000E-08
10008-0%
poonE-04
0" .04

£ .~¢~N

8300808

(75008-0)
9400806

8$9008-08%

.76008-0)

7600803
76008-0)
7600E-01

.61008-04
.83008+-0%

40008-0%
2000K-0%
0000E-08

. 37008-06
.0000E-02
.54008-02

$4008-02

.54008-02
. 54008-02
-00008-0%

70008-0)

<70008-03
.4000E-06
.8300E-04

09008-03
0900803

. 8000E-06
.8000E-06
.8000E-06

1000R-08

.10008-0%
.B400E-0%
.2000E-0%
.20008-0%
,0200E-0)
.0000E-04
.0000E-04
.02008-0)
.02008-0)
.0900E-03
.03008-01
.70008-01
7000803
-1600E-0)

1600K-0)
1000E-03

.B000E-06
.80008-06
.BO00E-06
<1600E-04

17008-04

. 2000E-07
01008-04
.1600K-04
.0000E-08
.1700E-04

Q000E-04

.00008-04
2T00E-04
-2700E-04

71008-04
71008-04
71008-04

.71008-04
-71008-04



ADBEPUOIBSA
ADBEPOL1ZBSA
ADREPOL IBSA
IWX - XMTRLW
PHMBMODZ L
OMX -TK-AF
PMBMODY |
IDAFDOOIRQ
IDAFDOOARY

e el

So

W D S A et s e

4988BE-1a
4988E- 14
498BE-14
O436E- 14
TI32E-15
33072-18
3323E-1%
99208-16

9920816

Lot &

7100804
7100E~04
7100E-04
20008-09

,Q700E-03

2000E-07
ISO0E-04
2000E-0%
2000E-08




MA

MA
IMAX
MAMOL




IDBFDOLIRG
IDEFDO L 4RQ
1UBBSDS I LF
IDBBSDDILEK
1DBBSDKILY
PMAMODA |

IDCBSDS 1 T™
IDCBSDDITH
IDCBSDK1ITM

IRAEP1Z1BSAX

IDCFDOOTRQ
IDCFDOOBRQ
IDCRSODILF
IDCBSDKILF
IDCBSDS1LY
PMAEHOALSA
IDAMODO2
IDAMODO 3
PMAFHOAL SAX
CMY - "8-FA
RH wND4
CMX-CV-GO
COX-AV-LA
IWN-MANOOC
CMX-TK -AF
IDDMOD22
10DMOD2 3
RHN-MANOSC
IWACVIZ2ZIA0
IWACV123A0
IWACVIZ4A0
IWACV125A0
1EV-RNSND
1EV-CCWND
1EV-LOSPND
L "M~ MAND S
PRAAV1ORLA
PREAVIOBLA
PRAAV10GTM
PRBAVIOATM
IWBCV122A0
IWBCV123A0
IWBCV124A0
IWBCV125A0
1DBMOD10
IDBMOD11
CCX - XMTR
1DBMOD2 %
IDBMOC24
PMBOJOL1ASA
PMBO3J01BSA
ADX -MV-GO
PMBMOD1 L
PMBXSOOASA

RHN-MANO4 - SUCC

IDCMOD1 6
IDCMODL?

ADIMODO4
ADIMODO1
ANZMODO2
ADAEPOO2ASA
ADAEPOO JASA
ADAEPOL2ASA
ADAEPOLIASA
ADBEPOO2BSA
ADBEPOOIBSA
ADBEPC12BSA
ADBEPO1IBSA
IDAFDOOIRQ
IDAFDOOERQ
CMA - PLUGC

e S S S S SR S S Sl S SR N A O TR R

114 .017
il4.017
112 469
112 .36)
142 363
28.1626
24 429
24 4060
4 4060
23,9747
223482
12 3482
0. 4204
«U.4204
20.4204
1 .43%3
14,7958
14.7958
12,5539
10658
38800
11549
12464
69485
. 71530
89241
59241
58492
04478
04478
04478
04478
.70912
70784
69834
.01691
.524122
(824122
.832103
.$22103
454469
454469
454489
454469
;305410
3105410
146968
143234
(138272
115113
-115113
-115001
114702
114631
.981131E-02
.755443E-02
.7554438-02
179007E-02
8053828E-02
.80%3828E-02
.161612E-02
.823517E-02
.J16674E-02
.1285148-02
.8706378-02
870637802
.850329E-02
.850329€-02
.8471)9E-02
.B47060E-02
-B23468E-02
.B2)468E-02
823468E-02
823468E-02
B23468E-02
.B23468E-02
B23468E-02
.823468E-02
. 732870€-02
.732570E-02
.535¢C198-0)

PP RN A WO

B = I |
WaAd A PRI NN RO DO IS

82

NB OO ODODDDOBODO@ - UGB AT de RN RN M S M 0 O O W R R L BB B O D T DD DD e e e e b e DG e

4785E-07

4795E-07

405iE-07
4001E-07
4001807
3535E-07
17408-07
17298-07

17298-07

152238-07
07408-07

07408-07

B139E-08

LB1I9E-0B
.8139E-08
(41B1E-08

1107g-08

+1107E-08

0333E-08

3765E-08

029BE-08

.0060E-08
.0007E-08
.6981E-08

7786E-08

68 7E-08
687 E~08
3°.5E-08

'8 2409
e

AV E-09

8270E-09

.8270E-09
2139E-09

2077€-09

.1620E-09
.8B72E-09
.5189E-09
.S5189E-09
.50928-09
. 50928-09
1B41E-09
1B41E-09
1841E-09
1B41E-09
4E7AE-09
4678E-09
.0631E-10
.8817E-10
.64S2E-10
.8322E-10
-53223E-10
.5369E-10
.5125E-10
.5090E-10
L35S1E-10

7660E-10

.7660E-10
.4830E-10
.3094E-10
«JOS4E-10
.0000E-10
-35708-10
-1134E-10
.0229E-10
+9901E-11
.9901E-11
.8928E-11
.8925E-11
.87728-11
.8768E-11
.7634E-11
.7634B-11
(7634E-11
.T7634E-11
.76)4E-11
. 7634E-11
.7634E-11
. T634E-11
.3266E-11
«J266E-11
.6583e-11

B e e et ot ek et e e St AR AR W W B W PR P BRI OB R e L AN RS R @ UANUN S b O D e D0 S I e AR e U IR U DR R DD e U e e s e

20008-05
«0008-0%
8000E-06
80008-06
80QCE-06
I500K-04
J000B-04
D0O0E-04

.0000E-04
.8300E-0%
.40008-08%

¢000E-0%
80C0R-06

.BO00E-06
B000E-06

00GOE-08

. O0R-03
- T000E-03

0000E-0%

.A400E-0%
.S000E-02
1000808

1000E-C5%
0000E-02

.4000E-07
.7000E-0)3
.70008-03
.5000E-01

7600E-03

«7600E~03
.7600E-0)
.7600E-03
.6100E-04

7500E-0)

.13008-03
.8300E-04
.0900E-03
.0900E-0)
.0000E~04
.0000E-04
.760CE-03
. 7600E~03
.7600E-0)
. 7600E-03
-7000€-03
.7000F-02
.0100E-04
.1600E-04
.1700E-04
.1600E-03
.1600E-03
.1000E-03
.0900E-03

0000E-08

.4500E-01

7000E-0)

.7000E-03
.023008-01
.0200E-0)
.0200E-03
.0200E-0)3
.1600E-04
1700E-04
.0co0E~02
.0000E-04
.0000E-04

54008-02

. S400E-C2
.5400E-02
.5400E-02

7100E-04

.71008-04
.7100E-04
.7100E-04

7100E-04

.7100E-04

7100E-04

.7100E-04
.2000E-0%
.3000E-05

2700E-04



154 CME-PLUG §.5250192-03 2.6953E-11 7.27008-04
155 PMBMOD4 ] 6. 3626811E-04 2.0967€-12 €. 3500K-04
156 PHBMODZ1 2939494804 1.422%¢-12 4.07008-03
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Reduced Sum of Cutsets

Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

1 15€-98

BUMBER CUTSET PROB PERCENT BASIC EVENT EAME
LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS

10

1

~

1 81g-07

SlE-07

S1g-07

44E-07

S1E-08

75g-08

45E-C8

45E-08

45€-08

29E-08

29e-C8

157

15

5.

12

73

73

s1

us

a2

i3

13

&

9

CHECE VALVE
FAILURE OF POWER
MECHANICAL

LOSS OF CCS/SwsS

LOSS OF OCS/SHWS
CCF OF IRWST INJ

LOSS OF CCS/Sws
DUE TO CCF OF

i22a
124n
TO TEST OR
FAILURE CAUSES

WITR RCS ORAINED
122n

i2am

DUE TO TEST OR
FPILURE CAUSES

WITH RCS DRAINED
122a

1242

DUE TC TEST OR
FAILURE CAUSES

WITH RCS DRAINED
122a

1248

LINE "B~

WITH RCS DRAINED
122a

128a

INTERFACE OUTPUT
FAILURE CAUSES

WiTH RCS DRAINED
LOGIC GROUPS
FAILURE CAUSES

RCS DRAINED
122a

124A

DUE TO TEST OR
FAILURE CAUSES

RCS DRAINED
122a

124A

DUE TO TEST OR
FAILURE CAUSES

RCS DRANED
1225

1244

DUE TO TEST OB
FAILURE CAUSES

FAILS TO
BOARD
mov 023 TO

MAINTENANCE
FAIL TO OPEN

OCCURS

FAIL-TO-OPEN

MAINTENANCE
FAIL-TO OPEN

WITH RCS DRAINED INITIATING EVENT OCCURS

MOVs 121A. 1218,

& RNS V023

WITH RCS DRAINED INITIATING EVENT OCCURS

THE SQUIS VALVES

R R RN R

R

A N

B

L A ]

- R )

-

e

G2E-04
00E«00
COE+00
B3E-05
00E-00

GZE-D4
63E-0°5
COELDO

158-0%

TEV COwD
IMACY1Z2NG
THACVI2AN0
{DCRSDDT ™™
WNZ IMODES

18y -COMD
IWACY 20A0
TWACY128A0
TWE - PLUC

1EV-COWD
TWACV122A0
IWACY] 2aM0
TRAEP121BSAX
RN IMODSS

1BV -COwD
COR - POROT L X
RNZ IWODSS

I EV -RNSD
TSACVIZ2M0
IWACVIZ4A0
IDCRSDK] ™
RN2 IMODSS

1BV ®NSD
TWACVI22A0
TWACVI 2eA0
TDCRSDSIT™™
RNZ IWODSS

1EV-BNSD
TWACV122A0
THACY 12400
IDCESDDIT™
RN IMODSS

1EV-COWD
TeX MV -GOL

BV COwD
ADX - EV-SA



Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

=1

NUMBER CUTSET PROB PERCERT BASIC EVENT NAME EVENT PROB  LDENTIFIER
12 1.968 08 1.70 LOSS OF RNS WITH RCS DRAINED INITIATING EVENT OCCURS .. 158-05 1EV RNSD
CHECK VALVE 1228 FAILS TO OFEN 1 O0E.90 IWACVII2RO
CHECK VALVE 1240 FAILS ™0 OP™N 1 GOE<0C IWACYIZaAD
IRMST DISCHARGE LINE "B~ STRAINER PLUGGED 2 s0%-04 W8 - PLUG
13 1 87E-08 1.62 LOSS OF CCS/SWE WITH RCS ORAINED INITIATING ZVENT OCCURS & C2E-0¢ TEV-CTWD
CCF OF GRAVITY INJECTION CHECK VALVES TO OPEN 3. 10E-0% WX -CV-AO
MECHANTCAL FAILURE CAUSES wOV 023 TO FAIL-TO-OPEN i O0E-00 RN WMODSS
14 1 2208 1.06 OVERDRAINING OF RCS DURING DRAIN DOMWN TO MID-LOOP INITIATING EVENT & deE-06 TEV -RCSOD
OPERATOR FAILS TO ISOLATE RNS PIFE RUPTURE S SoE-02 HN WMANOQ
LW - MANOOC S 0992 TWN - MANOOC
MECHANICAL FAILURE CAUSES MOV 023 10 FAIL TO-OPEM 1 oez.00 RN WMOO5S
1s 8 SEE-09 75 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 44E-03 1EV-LOSPD
FAILURE TO RECOVER AC POMER IN 1 WOUR 4. 208-01 o™-R1
BATTERY DBl UNAVAILABLE 2.20E-03 EDINODO 3
FAILURE OF S OUTPUT LOGIC 1/0s 2. 09E-03 PRANGD] 1
MECHANICAL PAILURE CAUSES WOV 023 TO FAIL-TO-OPEN 1 D0E-00 RN2 IWODSS
16 8.31E-09 72 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02E-04 1EV COWD
OCF OF LOGIC SROUFP PROCESS ING 1. 38E-05 OCX - PMAD 30X
MECHANICAL FAILURE CAUSES ™0V 023 T FALIL -TO-OPEN 1 00E«00 RN2 3IWMODSS
17 7 79809 68 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 S4E-03 I8V - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HWOUR 4_20E-01 o™ -1
CCF TO S™ART OF ENGIRE-DRIVEN FUEL PUMPS 2 00E-23 ZOX-PD-ES
FAILURE OF S OUTPUT LOGIC 1I/0s 2 o%g-02 PRANOD )
MECHANICAL FAILURE CAUSES WOV 023 TO FAIL -TO-OPEN 1 00E«20 RNZ INODS S
18 T 22E-09 63 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS $ 02E-5e 1EV-COwWD
COCF OF STRAINERS IN IRWST TANX 1 20R-05 MX FL GF
19 6 62E-09 58 LOSS OF CCS/SWE WITH RCS DRAINED INITIATING EVENT OCCURS 6 GIE-2¢ IEV-COMD
SOFTWARE CCF OF OUTPUT LOGIC 1/08 1.168-05 COX PRAMODL  Sw
MECHANICAL FAILURZ CAUSES MOV 023 TO FAIL-TO-OPEN 1 O0E.00 RN2IWODSS
0 4 BIE-O9 42 OVERDRAINING OF RCS DURING DRAIN DOMN TO MID-LOOP INITIATING EVENT 4 G4F 0% IEV-RCSOD
RHN -MANOA - SUCC 9 4501 RHN MANOS  SUCC
CPERATOR FAILS TO OPEN TWO IRWST MOVs 1 15803 1N MANOC
MECHANTCAL FAILURE CAUSES SOV 023 TO FAIL-TO-OPEN 1.008«00 RN IMODSS
21 4 . TeE-09 41 LOSS OF OFFSITE " WER INITIATING EVENT OCCURS WITH PCS DRAINED 4 44E 03 1EV- LOSPD
FAILURE TO RECOVER AC POWER IN | HOUR ¢ 20E-01 OTH -R!
BATTERY o8l URAVAILABLE 2 208-93 EDIMODO 3
FAILURE UPON GEMAND OF LOGIC GROUP FROCESSING 1.16E-903 PMAO YO IBSA
MECHANTCAL FAILURE CAUSES mOV 023 TO FAIL -TO-OPEN 1. 008+00 RN2 IMODSS
22 4 76E-09 41 LOSS OF OFFSITE PWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 SaE 03 1EV  LOSPD
FAIL AL TO RECLVER AC POWER IN 1 HOUR 4 208-901 OTR-R1
BATCERY Dl UNAVATLABLE 2 20E-03 ED1MODE 3
FALLURE ""PON DEMAND OF LOGIC GROUP PROCESSING 1. 16e-03 PMACIDIASA
MECNan (CAL FAILURE CAUSES ®OV 023 7O FAIL-TO-OPEN i 00E«-00 P2 IMODSS



Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

PEOB PERCENT BASIL EVENT

41 3 ¥ CNT
FAILURE T E R A HORTE
OMMON CAUSE FAl E ’ BREAF FER
FAILORE t E
MECHAN! i AL £ ISE B T




 2°)

ie

s

36

3

38

39

a0

41

€@

44

a

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

CUTSET PRUS PERCENT BASIC EVENT NAME

2

-

-

60E-09

Sie-09

24€-09

19€-09

12e-09

92E-0%

92€-09

84E-09

BIE-09

TIE-09

T1E-09

23

.22

19

19

18

7

1?

18

ié

15

15

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
PAILURE UPON
MECHANICAL

LOSS OF RNS WITH
CCF OF GRAVITY
MECHANI CAL

LOSE OF OFFSITE
FAILURE TO
SOFTHARE CCF

LOSS OF CCS/Sws
CCF OF ORIFICES

LOSS OF OFFSITE
FAILURE TO
BATTERY

FAILURE OF 1sv
MECHANICAL

LOSS OF OFFSITE
FAILURE TO
CCF TO START
FAILURE OF 1INV .
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO
PUMP WP O1B
D/G FAILS TO
FAILURE OF
MECHANTCAL

LGSS OF CCS/Sws
CHECY VALVE
CHECK VALVE
CHECE VALVE
CHECY VALVE
MECHANICAL

OVERDRAINING OF
OPERATOR FAILS
TWN - MAROOC

COND. PROB. OF

LOSS OF CCS/SWS
CCF OF THE POWER
MECHANICAL

LOSS OF OFFSITE
PAILURE TO
COMMON CAUSE
FAILURE OF
MECHANTICAL

POWER INITIATING
RECOVER AC POWER
FAILURE

DEMAND OF LOGIC

FAILURE CAUSES

RCS DRAINED
INJECTION CMECE
FAILURE CAUSES

POWER INITIATING
RECOVER AL POWER
OF ALL CARDS

WITH RCS DRAINED

POMER INITIATING
RECOVER AC POWER
DBl

STATIC SWITCH
FAILURE CAUSES

POWNER INITIATING
RECOVER AC POWER
OF ENCINE-DRIVEN
STATIC SWITCH

FAILURE CAUSES

1248

RCS DURING DRAIN
TO ISOLATE

RHN-MANOS (OF

WITH RCS DRAINED
FAILURE CRUSES

POWER INITIAYING
RECOVER AC POWER
FAILURE

PME OUTPUT
FAILURE CAUSES

Table 54B-7

IN 1 HOUR
4KV BREAKERS TO

nov 023 TO
INITIATING EVENT
"oV 023 TO

IN 1 WOUR

LOGIC 1/0s

novV 023 TO

WiITH RCS URAINED

FALIL-TG-OPEN

FAIL TO-GPEM
WITH RCS DRAINED

WITH RCS DRAINED

FAIL-TO OPEN
WITH RCS DRAINED
BREAKER S
FAIL-TO-OPEN
WITH RCS DRAINED
DIVERTED FLOW

FAIL-TO OPEN

FAIL-TO OPEN
INITIATING EVENT

RNS MOV V023)

FAIL-TO OPEN
WITH RCS DRAINED
RUN

FAIL-TO-OPEN

LN ) - . il N

HMANSSE HUNAA

HMRE SRR s NN B S

e

S4E-03
20g-01
20E-03
168 03
DO0E«00

ISE-95
108-05
GOE-00
4eE-03
208-01
2TE-06

UZE Ca
€38 06

44E 03

.20E-01

20E-03
18E-04
00E+00

&4 03
20801
00E-03
16E-04
COE-00

4°E-03
20E 01
eE-02
02E-02
O9E-03
OOE+00

02E-08
OoE-CO
00E«00
TSE-03
TSE-03
O0E+00

4LE-06
Soe-02
00E-02

.S0E-01

02E-04¢

C94E-Os
.DOE+00

Q4E-03
208-01
40804
G9E-03
00E+00

IEV-LOSPD
OTR-R1

PEAD T 01 BSA
RNZ 3WODSS
1EV -®NSD
WK -CV-a0
RNZ MODSS
1EV-L0SPD
oTH-R1

CCX -SFTw
&V -Cowd
OCX-ORY SPX

OTH-RI1

1EV-LOSPD



51

52

53

sS4

-

[

=

24E-09

23g-09

20E-09

18E-09

11

11

10

10

POMWER INITIATING
RECOVER AC POWER
ST CK VOOTR & C
START & RUN OR
PMS OUTPUT

FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
INE-I'RIVEN
OR BREAKER
LURE CAUSES

!i;

WOV 023 TO

FAIL TO-OPEN
WITH RCS DRAINED

FAIL TO-OPEM
WITH RCS DRAINED
MAINTENANCE
FAIL TO-OPEN
WITH RCS DRAINED
CB BCS2I1 SPO

FAIL-TO-OPEN
WITH RCS DRAINED

OPENS

NN e s

RN EAE mwNEs MNWEAE H“NWUAE “UNBE e JudB B e Jdad W

e

44E-03
20€-01
Q2E-02
02E-02
D9E-63

92E 04

.6IE-06

4eE 03
20E-01
108 0a
16£ 02
Q0E.00

43E 03
20E-01

.30£-04

16E-03
COE-OC

d4E 03
208-€C1
298 -03
17E-04
GOE-00

4aE 03
Z0E-01
178-04
09€-03
J0E. D0

e 9
2cE-01
17E-04
0%E-03
60800

44E 03
208-01
20E-03

O0E.00

a4k 93
20€-C)
S3IE-02
02€-02
09E 03
OO +00

48 03
208-01
00E-03
17€-04
NOE-CO

iEV - LOSPD
oTH R1
EDIMODI 13
PRAMOD]
RNZ INODSS

1EV-LOSPD
O™R-R1
EDINOTI )
PRANOD] 1
RNZ INODSS

IEV -LOSPD
oT™H-R1
EDIMOD 3
IDABSDS 1™
RN23M0OD5S

1EV- LOSPD
OoTH-P1

ZO1M0D0O 1
PRAMOD]L I
RNZ 3MODSS

1EV-LOSPD
oTH-R1
20X -PD-ES

N2 INODSS



bS

S5

56

57

58

59

&0

62

63

64

3

I~

-

178-09

1S€-09

128-09

12E-09

09%E-09

07E-09

07E-09

08E- 09

O6E-09

CoF-09

10

.10

.10

io

L ]

09

oe

LOSS OF OFFSITE

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
FAILURE OF INV
VIECHANICAL

LOSS OF RNS WITH
OCF OF LOGIC
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO

OCF TO STARY
BUS UNAVAILABLE
MECHANICAL

LOSS OF OFFSITE
FAILURE TO

POWER INITIATING

2535 2§35 28%
iy g By
18k

Table 54B-7

EVENT OCCURS
IN 1 HOUR
FAILURE OR

LOGIC 1/0s
wov 023 TO

EVENT OCCURS

IN 1 HOUR

4KV BREAKERS TO
AND ASSOC

MOV 023 T™O

INITIATING EVENT
WOV 223 TO

EVENT OCCURS
IN 1 HOUR

CORRECTIVE
®OV ©23 TO

IN 1 BOUR
STANDBY DG TO
LOGIC 1/0m
wov 023 TO

IN 1 MOUR
FAILURE OR

BKR 102 FAILS TO
GROUP PROCESSING
nOV 023 TO

EVENT OCCURS

IN 1 MOUR
FPAILURE OR

BKR 102 FAILS TO
CROUP PROCESSING
nov 023 T

INITIATING EVENT
LOGIC 1/0s
L_E TO UNSCHEDUL
WOV 023 TO

INITIATING EVENT
LOGIC 1/08

UNSTHEDULED
Wov 023 TO

INITIATING EVENT
LOGIC 1/0s

UNSCHEDULED
MOV 023 TO

WITH RCS DRAINED

93,5
FAIL-TO-OPEN
WITH RCS DRAINED
OPEN
BREAKERS
FAIL-TO-0OPER
OCCURS
FALL-TO-OPEN
WITH RCS DRAINED
FAIL-TO-OPEN
WITH RCS DRAINED
START
FAIL-TO-OPEN
WITH RCS ORAINED

DIVERTED FLOW
CLOSE

FAIL-TO-OPEN
WITH RCS ORAINED

DIVESTED FLOW
CLose

FAIL-TO-OPEN
JCCURS

MAINTERANCE
FAIL-TO-OPEN

OCCURS

MAINTENANCE
FAIL-TO-OPEN

MAINTENANE
FAIL-TO-OPEN

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

4aE 03
20E-01
daE-02
238-02
99€-03
DOE-OC

SN

48E-03
208 01
208-03
16E-04
O0E+00

- -

15e-05
38€-05
BIE-00

el

44E-03
20E-01
00E-03
COE-04
QOE-00

e

(44E-023
20E-01
80E-0¢
0% -03
OOE+00

e

44E C3
20€-01
44E 02
02E-02
16E-03
OOE+00

Ll RN W Y

44E-03
20E-03
Q4E C2
02€-02
ise-03
00E+00

L SR

0IE-04
SiE-04
ToE-03
O0E+00

N

02E-0O8
Sig-04
708-03
GOE+00

“RNoe

GIE-04
S3E-04
TOE-0)
COE-00

LR R

1EV - LOSPD
o™H-R°

BCICP100VO
PRANODI 1
RNZ ANCDSS

1EV LOSPD
OTH-R1
BCX -CB-G0
10AMODC 5
RN2Z 3M0SS

LEV-RNSD
CUX-PHAOIOX
RN2IMODSS

1EV-LOSPD
o™ -R1

ZOX - PD-BS
IDABSDS1ITH
RN2Z 3MODSS

TEV -LOSPD
Oo™H-R1
20X -DG-DS
PRAND !
RN2 IWODS5S

LEV-LOSPD
OTH-R1
SWEMODO 2
ZOIMODO1
PMAD A01ASA
RNZ IMODSS

1BV LOSPD
OTH-RY
SWRMOOC .
ZOIMODO L
PHMAD 101 RSA
RN2 NODSS

1BV -COMD
PRANGDL X
EC18S001T™M
RN 3MODSS

1EV COWD

PR DL
ECINSO12T
RNZ 3MODSS

IEV-COWD
PHAROD! 1 X
BCiIBS121™
RN23W0D5S



6s

67

c8

€9

70

7

72

73

74

CUTSET
1 01E-09

9 18E-10

9 6BE-10

9 68E-10

9 SZE-10

9 S2E-10

8 97E-10

6 83E-10

8. 83E-10

lln”l BASLL EVENI ¥ANE

o8

o8

o8

o8

Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

OVERDRAINING OF
RN -HANOS - SUCC
CTHECK VALVE
CHECK VALVE
IRWSY DISCHARGE

LOGS OF OPFSITE
FAILURE TO
BATTERY

CHECK VALVE
CHECK VALVE
IRWST DISCHARGE

LOSS OF RNS WITH
OCF OF STRAINERS

LOSS OF OFFSITE
FAILURE TO
BREAKER 100

D/G FAILS TO
FAILURE OF
MECNANICAL

LOSS OF OFFSITE
PAILURE ™0

D/G FAILS TO
BREAKER 200
FAILURE OF
MECHANICAL

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
FAILURE UPON
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
FATLURE UPON
MECHANTCAL

LOSS OF BNS WITE
SOFTWARE CCF OF
MECHANICAL

LOSS OF OFFSITE
FAILURE TO

D/G FPAILS TO
D/GC FAILE TO
FAILURE UPON
MECHANICAL

LOSS OF OFFSITE
FAILURE TO

D/G FAILS TO
D/G FAILS TO
FAILUR™ UPON
MECHAN R

RCS DURING DRAIN

i22a
124m
LINE B

POWER INITIATING
RECOVER AC POWER
DBi

1228

1248

LINE -8

RCS DRAINED
IN TRWST TANK

+OWER INITIATING
RECOVER AL POWER
FAILS TO OPENM
START & RUN OR
MRS OUTPUT
FAILURE CAUSES

POWER INITIATING

RECOVER AC POWER

DO TO W1D-LOOP

FAILS TO OPEN
FAILS TO OPEN
ETRAINER

EVENT OCCURS
IN | HOUR
UNAVAILABLE
FAILS TC OPEN
FAILS TO OPEN
STRAINER

INITIATING EVENT
EVENT OCCURS

IN 1 WOUR

BXR 202 PAILE TO

LOGIC 1/0e
MOV 023 TO

INITIATING EVENT

WITH RCS DRAINED

PLUGGED
OCCURS

WITH RCS DRAINED

183, 51
CLOSE

FAIL-TO-OPEN
WITH RCS DRAINED

CLOSE
i95.3)

FAIL TO- OPEN
WITH RCS DRAINED
RN
FAIL-TO-OPEN
WITH RCS DRAINED

FAIL-TO OPEN

FAIL-TC-OPEN
WITH RCS DRAINED

FAILIL -TO-OPEN
WITH RCS DRAINED

FAIL-TO-OPEN

l

N e e

- .-

ER ) et ]

NS A

LR SRS W Y

Nemwhas Newde

a4E 03
20E-01
C2E-02
23g-02
0%E-03
O0E+00

Q4E-03
20€-0!

16E-0)
COE«00

G4E-03
20€-01
a0z 04
16E-0)
QOE~0C

15€-05
10E-05
OOE.00

44E-02
20€-01
02E-02
.C2E-02
15E-03
00E-00

_44E-01
2CE-01
o2E-C2
02E-02
168-03
00E+00

IEV-LOSPD

PMAC IO LASA
B2 IMODS S

1EV -RNSL
CCX - PRANMOD] - SW
RN2 IWODSS

1EV - LOSPD
OTH-£1
ZOIMODO L
PMACICIASA
RNZ3INODSS
1EV - LOSPD
om™H-R1
201M0D0 1

PMAD 101 BSA
RNZ IMODSS



Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

BASIC EVENT NAME

MAINTENAN_E
FA e 3

BREAKER
MA I NTENAN
BRATE . -

FAILURE
Bt UHAVAILABLE
MECHANICAL

“ *
! ! S BREAN FR
F B E i i TR MA INTENAN
FAILURE A ! FA T PEY
POWER NITIATIN
RE VER A POWESR
HARDWARE FAILURE

MECHANICAL

: F
FAILURE 7
PP
BREAKER
FAILURE ¥
MECHANT CAL

ERDRA IN
FHN MANOQ
PERAT

TIATING EVENT

FAILURE POWER IN 1 HOUR
MMON  CAUSE 4KV BREAKER
SS OF § L OF BREAKER AD PUR 1 OU

MECHANITCAL I LURE AUSE oV 023 7

POWER INITIATIN EVENT ]

RE VER A POWER IN 1 WOU¥
FAI RE 4¥V HBREAXER
TATI AND ASSOM
FAILURE AUSE L

POWER INITIATING EVENT
RECOVER AC POWER IN
T M PONENT FAIL
FAILURE UPON DEMAND OF LOG FROUP
MECHAN 1 CAL FAILURE CAUSE oV

POWER INITIATING EVENT
RE VER A POWER IN
IMPONENT FAILURE




v &

NUMBER CUTSET PROB FPERCENT BASIC EVENT NAME

87

90

N

92

93

94

-

o

86E-10

B6E-10

T1E-10

69E-10

69€-10

49€-10

49E-10

11E-10

11E-10

oe

o0&

10SS OF OFFSITE
FAILURE ™

PUMP O1B FALLS &
D/G FAILS TO
FAILURE UPON
MECHANICAL

LOSS OF OFFSITE

LOSS OF CCS/Sws
CHECK VALVE
CHECK VALVE

DERAND OF LOGIC
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
COMPONENTS
DEMAND OF LOGIC
FAILURE CAUSES

POMER INITIATING
RECOVER AC POWER
COMPONENTS
DEMAND OF LOGIC
FAILURE CAUSES

POMER INITIATING
RECOVER AC POWEP
FAILURE

DUE TO TEST OR
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
ST CK VOO78 & C
START & RUN OR
DEMAND OF LOGIC
FAILLURE CAUSES

POWER INITIATING
RECOVER AC POWER
ST CK VOO7B & C
START & RUN OR
DEMAND OF LOGIC
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
SEGMENT HARDWARE
FAILE TO OPEN
DEMAND OF LOGIC
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
SEGMENT HARDWARE
FAILS TC OPEN
DEMAND OF LOGIC
FAILURE CAUSES

WITH RCS DRAINED
122n

124a

1228

1258

FAILURE CAUSES

WITH RCS DRATNED
122a
124a

Table 54B-7

GROUP PROCESSING
nov 023 T

5§s=
2

§ 1
Bt
i

Lk
il
P

£ 1
g |

INITIATING EVENT
FAILS TO OPEN
FAILE TO OoPEN

FAIL TO-OPEN

WITH RCS DRAINED

PAIL-TO OPEN
WITH RCS DRAINED

FALIL-TO OPEN
WITH RCS DRAINED
OFEN
MAINTENANCE
FAIL TO-OPEN
WITH RCS DRAINED

C8 ECS221 SPO
CLOSE

FALL TO OPEN
WITH RCS ORAINED

CB BCS221 SPO
CLOSE

FAIL TG-OPEN
WITH RCS DRAINED

DIVERTED FLOW
i983.5)

FALIL TO OPEN
WITH RCS DRAINED

DIVERTED FLOW
193.5]

FAIL-TO-OPEN
SCCURS

FAIL-TO-OPEN
OCCURS

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

Rl S A X A R N ) LR TR Y R A X R W Y e -

-

-

1SE-03
OOE-50

S4E-03
0E-01
17E-04
16€-03
00E« 00

d4E -0
208 -01
i7E 04
16E-03
O0E«0C

GeE 01
20£-01
20E-03

OCE+D0

S4E-01
20E-91
S3g-02
o2e-a2
16E-03
00£+00

44E-03
20€-01
sie-e2
02E-02
16E-03
ODE« 00

44E-03
20E-01
44E 92
23E-02
16E-03
00E+0C

44E-03
20E-01
S4E-02
2IE-02
16E-03
00E+00

02E- 04
Q0E+00
DOE.00
TSE-03
BOE- 04
DOE+00

02E-04
O0E+00
0OE+00

ADENTIFIER
PMAO IOLASA
BN2 IMODSS
IEV-LOSPD
OTH-R1
ED1ImOD1 1
PRAO Y01 BSA
RN2 INODSS

1EV- LOSPD
oT™-R1
EDIMODLIL 2
PMAD 101 8B5A
RNZ 3M0ODSS

1EV-LOSPD
OoTH-R1

ECX - C8--GO
IDABSDS 1 ™
RN23IN0ODSS

1EV-LOSPD
OTH-R1
RNBMODO TS
TO 1
PMAO 301 BSA
RN INODSS

1EV - LOSPD
oTHR-R1
ENBNODOT S
ZO1MODO 1
PMAC 3G1ASA
P2 3N00S5S

LEV-LOSPD
orre-R1
SHBMODO 2
BCICBlI00VO
PMAD SO LASA
RN2 3MODS S

1EV-LOSPD
OTH-R1
SWRMODO L
SC1CBl00VD
PMAD 30 18SA
RNZ 3INODSS

LEY -COWD
IWACY] 2280
TWACY ) 2450
IWBCVI22A0
INBCY125R0
RN IWODSS

eV -COwWD
IWACVI2ZAC
IWACVIZ4A0



€9

L ]

9

99

101

102

S 90E-10

S 79e-10

S SOE-10

S 37e-10

5 37E-10

S 3'E-10

05

oS

MECHANT CAL

LOSS OF OFFSITE
FAILURE TO
D/G FAILS TO

FAILURE UPON
MECHANI CAL

LOSS OF OFFSITE
FAILURE TO

D/G FAILS TO
FAILURE UPON
MECHANICAL

LOSS OF OFFSITE
FAILURE TO

D/G FAILS TO
BREAKER 200
FAILURE UPON
MECHANICAL

1238
1240
FAILURE CAUSES

Table S4B-7

FAILS TC OPEN
FAILS TO GPEN
nov 023 T™

EVENT OCCURS
IN 1 HOUR

LOGIC 1/08
WOV 023 TO

EVENT OCCUR.
IN 1 HOUR
UMAVAILABLE

WOV 023 TO

FAIL TO-OPEN
WITH RCS DRAINED

FAIL - T0-OPEN

WITH RCS DRAINED

FAIL TC OPEN
WITH RCS DRAINED

103.5)
1e5. 3

FAIL-TO OFEN

FAIL TO OFEN
WITH RCS DRAINED

FAIL-TO OPEN
WITH RCS DRAINED

o5, 3)
FAIL-TC-OPEN
WITH RCS DRAINED

93,5}

FAIL-TO-OPEN
WITH RCS DRAINED

1653}

FAIL-TO OPEN

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

HENER SR NER N EER RN RR RN EA e

L

LR N Y

[l S

44 03

20£-03
41 Os
o0E-00

44E 03
20€8-01
0%g-03
41E- 04
OOE«00

S4E-03
20E-01
02E-02
23E-02
16E-03
008.00

44E 03
20E-01
23g-02
028-02
18E-03
ODE+00

44E O

.20E-01

02E-02
23g-02
16E-03

TOIMODO 1
BC20B200V0
PRMAO $0 1 BSA
RM2 IMODSS



Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

NUMBER C_UTSET PRUS PERCENT BASIC EVENT NAME EVENT FROE  IDENTIFL.A
103 S 17g-10 05 LOSS OF OCFSITE POWER INITIATING EVENT OCTURS WITH RCS DRAINED 4 E -0 1BV -LOSPD
FAILURE TU RECOVER AC POWER IN 1 HOUR ¢ 208-01 OTH-N1
BREAKER 100 FAILS TO OPEN ie3. %) 1 2302 EC1CRI 0OvO
D/G FAILS TO START & RUN OR BXR 202 FAILS TO CLOSE 2 0ZE-02 TO2MO00 |
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 16m-03 TMAD J01ASA
MECHAN I CAL FAILURE CAUSES MOV 023 TO FAIL TO-OPEN 1 00E-00 PN2INODSS
0% LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4E-03 1EV-LOSPD
FAILURE TO RECOVER AC POMER IN ! HOUR ¢ 20E-01 OTH-R1
OCF TO START OF ENGINE-DRIVEN FUEL PUMPS 2 OoE-02 20X -PD- ES
CCF OF OUTPUT LOGIC 1/0 BOARDS 1 S1E-9¢ COX - PEINNOD L
MECHARICAL FAILURE CAUSES OV 023 TO FAIL-TO-OPEN 1 @CE-00 PN2 YMODSS
05 LOCA/RNS- V024 OPENS INITIATING EVENT OCCURS WITH RCS DRAINED 1 i3E-05 IEV-LOCAZ &R
CCFP OF ACTUATION LOGIC GROUPS 4 538 35 OCK - PMARODL X
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL TO-OPEN 1. 00E.09 RNZ IMODSS
05 LOCA/RNS-V024 OPENS INITI/ TING EVENT OCCURS WITH RCS FILLED i 68E-05 IEV LOCAZEND
CCF OF GRAVITY INJECTION CHECK VALVES TO OPEN 3. 10E-95 WX -CV A0
04 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02E-04 I8V -COwD
LOSS OF DIST PANEL OR BREAKER AD? SPURIOUSLY OPENS 3 17E-04 TDAMODOS
UNAVAILABILITY OF BUS ECS 1 DUE TO UNSCHEDUL MAINTENANCE 2.708-03 EC1BS001TH
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO -OPEN 1 00«00 BN23MODSS
0¢ LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCTURS € L2E-04 IBV -COWD
LOSS OF DIST PANEL OR BREAKER AD7 SPURIOUSLY  OPENS J 17e-04 IDAMODOS
BUS UNAVAILABLE ODUE TO UNSCHEDULED A TNTENANCE 2. rom-02 BC18sS121T™
MECHANTCAL FAILURE CAUSES #OV 023 TO FALL-TO-OPEN 1 20E-00 FNI3N0DSS
04 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 92E-G8 BV -0OWD
LOSS OF DIST PANEL OR BREAKER AO7 SPURTOUSLY  OPENS 3 17E-04 1DAMODOS
BUS UNAVAILABLE DUE TO UNSCHEDULED MAINTENANCE 2 Tom-02 EC18S012T™
MECHANITAL FAILURE CAUSES MOV 023 TO FAIL-TO -OPEN 1 DOR.0O RN23INODS5S5
04 LNSS GF OFPSITE POWER INITIATING EVENT OCCURS WITE RCS DRAINED 4 S4E-G3 1EV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR ¢ 208-01 OTH-R1
CCF TO R OF ENGINE-DRIVEN FUEL MMPS 1 30e-08 ZOX-PD-ER
FAILURE OF PHE OUTPUT LOGIC 1/0s 2. 09e-03 PMANOD] 1
MECHANTCAL FAILURE CAUSES WOV 023 TO FAIL TO -OPEN 1 0OE-00 RN2 IMODS S
04 LOSS OF OFFSITE POMWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4eE-03 IEV -LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4 208-01 or™e-Rl
PUMP SUBLOOP B HARDMARE FAIIURE OR DIVERTED FLOW 1. CeE-02 CCRMODO 1S
BREAKER 100 FAILS TO OPEN 193.5]) 1.23¢-02 EC1CB100V)
FAILURE OF PHS OUTPUT LOGIC 1/0s 2.09e-03 PMAMOD ] 1
MECHANICAL FAILURE CAUSES WOV 022 TO FALIL- TO -OPEN 1 00E«00 RN INODSS
08 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02E-04 1EV -COMD
BUS UNAVAILABLE DUER TO TEST OR CORRECTIVE MAINTENANCE 2 oOE-03 IDABSDS 1 T™
BUS UNAVAILASLE ODUE TO UNSCHEDULED MAINTENANCE 2 70E-93 ECIBS121TR
MECHANTCAL FAILURE CAUSES MOV 923 TO FAIL-TO-OPEN 1 00E.20 RN2INODSS
04 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02E-04 IEV-O0WD
BUS UNAVAILASLE DUE TO TEST OR CORRECTIVE MAINTENANCE 3 0004 IDASSDS1 TR
BUS UNAVAILABLE DUE TO UNSCHEDULED MAINTENANCE 2 7T0E-03 EC18S012TH
MECHANICAL FAILURE CRUSES MOV 023 TO FAIL-TO-OPEN 1 GOE+00 RN23M0OD5S



S"

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

MUMBER CUTSET PROE PERCENT BASIC EVENT NAME
114 4 Bag-10 04 LOSS OF CCS/SWS WITE RCS DRAINED
BUS UMAVAILABLE DUE TC TEST OR
UMAVAILABILITY OF BUS 2CS ES !
ERCHANTCAL FAILURE CAUSES
115 e 74E-10 0¢ LOSS OF OFFSITE POMER INITIATING
FAILURE TO FECOVER AC POWER
PUMP WP 018 SEGMENT HARDWARE
D/G PAILS TO START & RUN OR
FAILURE OF INV ., STATIC

ile

117

118

115

120

121

122

123

4 S4E-10

4 S4E-10

4 32E-10

4.29€-10

4 2910

¢ 23€-10

¢ OBE-10

4 07E-10

ca

MECHANICAL

LOSS OF OFFSITE
FAILURE TO
PUMP SUBLOGP B
D/G FAILS 1O
FAILURE UPOR
MECHANT CAL

LOSS OF OFFSITE
FAILURE TO

PUMP SUBLOOP 8
D/G FAILS TO
FAILGRE UPON
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
LOSS OF DIST
MECHANICAL

LOCA/RNS-VG24
DUE TO CCF OF

LOCA/RNS-V024
CCF OF IRMST IXJ

LOSS OF OFFSITE
FAILURE TO
COMMOR CAUSE
FAILURE OF INV
MECHANICAL

LOSS OF OFFPSITE
FAILURE TO
COMMON CAUSE
BUS UNAVAILABLE
HECHANICAL

LOSS OF OFFSITE
FAILURE TO

PUMF 018 FAILS &
BREAKER 100
FAILURE UPON
MECHANICAL

%
i

i
3
8

o %
:

/

B
£

i
gi;‘g
i
§
;

%

i
i

Eiigi
i
i

OPEN® INITIATING
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Table 54B-7

CASE 3 LIST OF 70F 200 DOMINANT CUTSETS

"9

NUMBER CUTSET PROE FPERCENT BASIC EVENT NAME EVENT PROS  IDENTIFIER
124 4 07E-10 04 1LHSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 aeE 0 1EV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR ¢ 208 0: oTH-R1
PUNP O1B PAILS ¢ ST CX VOOTE & C B PTC & RE FIC & CB BCS221 SPO 1.53¢E-02 RNBMODO S
BREAKER 100 FAILS TO OPEN i®1. 51 1.2%-02 BCICBLOOVG
FAILUME UPON DEMAND OF LOGIC GROUP PROCESSING 1_168-63 PMRD 30" BSA
MECHANICAL FAILURE CAUSES OV 023 T FALL -TO-OPEN 1 00B«00 RNZ 00N
12% 1 98E-1C 03 LOSS OF CFPSITE POWER INITIATING EVENT OCCURS WITH RUS CRAINED 4 d¢E-03 IEV-LOSPD
FAILURE *0O RECOVER AC POWER IN 1 HOUR | z0E-01 OTH-R]
BATTERY DB UNAVAILABLE . 20E8-93 ED1MODC 3
CCF OF LOTIC GEOUP PROCESSING 9 oS€-0% CCX - PMAC M
SECHANICAL FAILURE CAUSES "oV 923 TO FAIL- TO-OPEN 1 00%-00 RN2 30DSS
136 3 93E-i0 93 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH BCS DRAINED 4 g4 03 17, - LOSPD
FAILURE TO TECOVER AC POWER IN 1 WX 2 2 4.208-01 DMMa-Rl
©/G FAILS TC START & RUN OR SER 102 FAILS TO CLOSE 2 02E-02 Z01MODO 1
/G PAILS TO START & RUN OR BEKR 207 FAILS TO CLOSE 2.02e-02 TO2MODA L
PAILURE OF INV.. STATIC SWITCH AND ASS. BREAKERS 5 168-04 TORAMODOS
MECHANICAL FAILURE CAUSES NO¥V 9523 TO FAIL TO-OPEN 1. 008+00 RN2 IMODSS
127 3.78€-10 03 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 d4E-03 1EV- LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20€-Ci o™-R1
FAILURE OF PLE OUTPUT LOGIC I/0s 2 0%e-03 PLSMODI 1
CCP OF LOGIC GROUP PROCESSING 9.6%€-0% CCX-PMAC 3D
MECHANICAL FAILURE CAUSES WOV 023 TO FAIL-TO-OPEN 1 008+00 RN2 IMODSS
128 3 75€-10 03 LOSS OF CCS/SWS WITH RCS FILLED INITIATING EVENT OCCURS 3. 758-03 1BV -COwND
FAILURE OF MANUAL DAS ACTUATION 1. 16E-02 REC -MANDAS
CCF OF THE POWER INTERFACE OUTPUT BOARDS IN PNS B 62E-06 CCX -EP-SAN
129 3 75€-10 03 LOSS OF OFFSITE POWER INITIATING EVENT GCCURS WITH RCS DRAINED 4 Q4E-03 TEV-LOSPD
FAILURE TO RECOVER AC POMER IN 1| HOUR 4 208-01 OTH-R1
FAILURE OF PLS OUTPUT LOGIC 1/0s 2.09-03 PLSMOD: |
FAILURE OF NS OUTPUT LOGIC ¥/0s Z . 0%e-02 PRMAMOD] |
STANDBY DG UNAVAILABLE DUE TO TEST AND MAINTENANCE 4 60E-C2 ZOLDGOOIT™
MECHANICAL FAILURE CAUSES W 022 10 FAIL-TO-OPEN 1. 00«00 RNZ IMODSS
130 3 ElE-10 03 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 S4E-03 1EV-LOSPD
FAILURE TO RECOVER AC POWER IN I HOUR 4 20E-0% OTH-R1
CCF TO START OF ENGINE DRIVEN FUEL PUMPS 2 COE-03 TOX-PD-ES
CCP OF LOGIC GROUP PROCESSING 9 69E-05 CCX- PMRC 10
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL TO-OPEN 1. 0OE«.O" 2 IMODSE
13 3 S%€E-10 03 LOSS OF CCS/SWS WITH RCS FILLED INITIATING EVENT OCCURS 3.75E-03 1 EV-COWND
COND. PROB. OF REC - {FAILURE OF MANUAL DAS ACT S _ose-01 REC - MANDASC
CCF OF ORIFICES 2. 77E-04 CCX - ORY -SP
OPERATOR FAILS TO RECOGNIZE THE NEED FOR RCS DEPRESSURIZATION 6. 838-02 LPW-MANOY
132 3 S0E-10 03 LOCA/RNS-V024 OPENS INITIATING EVENT OCCURS WITH RCS DRAINED 1.138-05 I1EV - LOCA24D
CCF OF GRAVITY INJECTION CHECE VALVES TC OPEN 3. 10E-05 WX -CV-AO
MECHANTCAL FAILURE CAUSES MOV 923 TO FAIL -TC-OPEN i 00E-00 RN IMODSS
132 3 43E-10 03 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 a4 0 1EV -LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4.208-01 OTH-R1
D/G PAILS TO START & RUN OR BER 102 FAILS TO CLOSE 2.02E-02 ZOINODO 1
FAILURE OF UNDERVOLTAGE RELAY 4 36E-03 ECIREDGIGA
FAILURE OF PMS OUTPUT LOGIC /0% 2 o9g-0) PMANOD] 1
MECHANICAL FAILURE CAUSES NOV 023 TO FAIL-TO-OPEN 1 00Z+00 RN2 INODSS



Tabie 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

t?

NUMBER C(UTSET PROB SASIC EVENT HAME EVENT PROE  LUENTIFIER
13¢ 3 .2%€-10 03 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 daE- 03 1EV LosSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4.208-01 OTH-R1
BATTERY DBl UNAVAILARLE 2 208-03 EDIWODO 3
FAILURE OF WINIC BUS SELECTOR BOARD £ 0OE-0S PMAXSOOASA
MECHANICAL FAILURE CAUSES #OV 023 TO FAIL-TO-OPEN 1 O0E-00 RN2 3MODSS
135 3 27E-10 63 LOSS OF OFFSITE POMWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 44E 03 1EV LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4 20E-01 OTH-R1
EREAKER 10( FAILS TO OPEN 03,5 1.23e-02 BC1CB1 00VO
BREAKER 200 FAILS TO OPEN 185,33} 1 23%e-02 BC2Cazoove
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING i 168-03 PMAGIOLBSA
MECHANICAL FAILURE CAUSES WOV 023 TO FAIL TC OPEN 1 OOE«D0 RN2 IMODSS
136 22710 63 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 S4E-03 IEV LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E-01 OTH-R1
BREAKER 100 FAILS TO OPEN 193.5) 1 2302 2C1CBL 8UVD
BREAKER 200 FAILS TO OPEN 195.3) 1 .23¢-02 BC2CB20V0
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1. 18€-03 PMAO 30 LASA
MECHAMICAL FAILURE CAUSES MOV 023 TO FAIL-TO-OPEN 1 00E«00 RN2Z INODSS
137 3.23E-10 03 LOSS OF OCS/SWS WITH RCS FILLED INITIATING EVENT OCCURS 3 TSE-93 vooowND
FAILURE OF MANUAL DAS REACTOR TRIP HARDWARE i coR-02 -
CCF OF THE POWER INTERFACE OUTPUT BOARDS IN PNS 8 62E-06 LN -EF  SWV4
138 3 16E-18 03 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WIiTH RCS DRAINED 49 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR T oTH-R1
COMMON CAUSE FAILURE 4XV BREAKERS TO OPEN . 208-o. ECX -CH-GO
CCF OF OUTPUT LOGIC 1/0 BOAKDS 1 S1E-04 CCX - PRAMGD )
MECHAN I CAL FAILURE CAUSES WOV 023 TC FAIL TO-OPEN 1 O0R+00 RN2Z 3IMODS S
133 3 05€e-10 €3 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 44E-03 IEV - LOSPD
FAILURE 70 RECOVER AC POMER IN 1 HOUR 4 20E-01 OTH 1
FIXED COMPONZNTS FATLURE 3.17e 04 EDIMODi )
FAJLURE OF INV , STATIC SWITCH AND ASSOC BREAKERS 5. 16E-04 IDANCDOS
MECHANTCAL FAILURE CAUSES MOV 023 TO FAIL-TO-OPEN 1 O0E.0C RN 3MODSS
130 1 05e-10 03 LOSS OF CPFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 E 93 IEV-LOSPD
FAILURE TO RECOVER AC POWER IN ! HOUR 4 Jog-01 OTH-®1
FIXED COMPONENTS FAILURE 3. 178-04 EDIMODLL )
FAILURE OF INV STATIC SWITCH AND ASSOC BREAKERS S 188-04 IDRMODOS
MECHANTICAL FAILUPE CAUSES MOov 023 TO FAIL-TO-OPEN i ooB.0C RN2 1MO0SS
141 3 0SE-10 €3 LOSS OF OFFSITE POWER IRITIATING EVENT OCCURS WITH RCS DPAINED 4 S4E-03 1EV LOSPD
FAILURE TO RECOVER AC FOWER IN 1 HOUR 4 20E-01 OTH-®1
PLS LOGIC GROUP PROCESSING FAILURE UPON DEMANT 1 16E-03 PLSO 30 LASA
CCF OF OUTPUT LOGIC 1/0 BOARDS 1 41E-04 CCX - PRANOD 1
MECHAN I CAL FAILURE CAUSES MOV 023 TO FAIL-TO-OFEN 1 00E«00 RN INODSS
142 3 0SE-10 03 LOSS OF OFFSITE POWER INITIATING EVENY OCCURS WITH RCS DRAINED ¢ QaE-03 1EV- LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4 20E-01 OoTH-R1
PLS LOGIC GROUP PROCESSING FAILURE UPON DEMAND 1. 16E-03 PLS0301BSA
CCF OF OUTPUT LOGIC 1/0 BOARDS 1. 41E-04 CCX - PRMANOT
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO OPEN 1 20E«00 BN IMODSS
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Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS
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CCF TO START
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LOSS OF OFFSITE
FAILURE TO
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FAILURE OF 1INV
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LOSS OF RNS WITE
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CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

OF CCS/SWS WITH RCS FILLED
OF  REC MANDAS
CCF OF PRESSURE TRANSMITTERS

POWER INITIATINGC

FAILURE RECOVER AC POWER
COMMON CAUSE FAILURE

LOSS OF DIST PANEL OR BREAYER
HECHANICAL FAILURE CAUSES
LOSS OF CCS/SWS  WITH RUS DRAINED
FAILURE OF MS OUTPUT
FPAILURE OF PMS OUTPUT
MECHANICAL FAILURE CAUSES
LOSS OF RNS WITH RCS DDAINZD
CHECK VALVE 122a

CHECK VALVE 1ian

CHECE VALVE 1228

CHECK VALVE 1248

MECHANICAL FAILURE CAUSES
LOSS OF OFFSITE POWER INITIATING
FAILURE TO RECOVER AC POWER
COMMON CAUSE FAILURE

MECHANTCAL FAILURE CAUSES
LOSS OF OFFSITE POWER INITIATING
PAILURE TO RECOVER AL POWER
D/C PAILS TO START & RUN OF
Ds/G FAILS TO START & RUN CR
LOSS OF DIST PANEL OR BREAXER

MECHANICAL FAILURE CAUSES
LOSS OF OFFSITE POMER INITIATING
FAILURE TO RECOVER AC

D/G FAILS TO START & RUN OR
BREAKER 200 FAILS TO OPEM
FAILURE OF INV STATIC SWITCH
MECHANICAL FAILURE CAUSES
LOSS OF OFFSITE FOWER INITIATING
FAILURE TO RECOVER AC POWER
BREAXER 100 FAILS TO OPEN

FAILURE TO RECOVER AC POWER
CCF TO START DG ROOM VENT
FAILURE OF PHE OUTPUT

FAILURE CAUSES

Table 54B-7

INITIATING EVENT
IFAILURE OF

TO RECOGNIZE THE NEED FOR RCS

BER 102 FAILS TO

AND ASSOC
MOV 023 TO

EVENT OCCURS
IN 1 sOuUm

BER 202 PAILS TO
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MoV 023 TO
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MOV 023 TO

OCCURS

DEPRESSURIZATION
¥ITH RCS DRAINED
RUN
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FAIL-TO-OPEN
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FAIL-TO OPEN
WITH RCS DRAINED
RUN
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WITH RCS DRAINED
CLOSE

FAIL-TO OPEN
FAIL-TO-OPEN
WITH RCS DRAINED

(05,3}
BREAKERS
FAIL-TC-OPEN
WITH RCS DRAINED

(03.5)

FAIL-TO-OPEN
WITH RCS DRAINED
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40E 04
0OE-04
OOE+00
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02e-02
G2E-02
iTE-04
00E.00

15€-0%
94E-06
00E.0C

44E-93
208-01
02E-02
23E-G2
16E-04
DOE«00

44E-03
20€-01
23E-02
o2E-02
16E-04
00E-0C

44E-03
20€-01
00E-05
09%€-03
GOE+GO




Table 54B-7

CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

It

MUMBER CUTSET PERCENT EVENT FROS  IDENTIFIEE
173 2 28E-10 02 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITE RCS DRAINED 4 44E-03 1BV - LOsSPD
FAILURE TO RECOVER AC POMER IN 1 HOUS 4 20E-901 OTH-R)
D/G PAILS TO START & RUN OR BKR 102 FAILS TO CLOSE 1 02e-02 ZOImODo L
D/G PAILE TO START & RUN OR BEKR 202 FAILS TO CLOSE 2 oze-02 ZO2WCDO L
BUS UNAVAILABLE DUE TO TEST OR CORRECTIVE A TNTENANCE 3 COE-Os IDAP DSITR
MECHANICAL FPAILURE CAUSES MOV 023 TO FAIL-TO-OPER 1. 00B+06 RN IMODSS
173 2.228-10 G2 LOSS OF COFFSITE POWER INITIATING EVENT OCCURS WITH RCS ORAINED 4 4E-22 1€V LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4 208-01 OTH R1
COMMON CAUSE FAILURE OF THE BATTERY S.Tom-05 CUX - §Y -PN1
FAILURE OF PHS OUTPUT LOGIC 1/0s 2 .09€-03 PRMAMODL ]
MECHANT CAL FAILURE CAUSES nov 023 TCO FAIL-TO-OPEN 1 GORe50 BN IMODS 5
17s 2.17g-1¢ 02 LOSS OF OFFSITE POWER INITIATING EVENT OOCURS WITH RCS DRAINED 4 daE 02 1EV- LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E-00 oT™" Rl
COMMON CAUSE FAILURE 4KV BREAKERS TO  OPEN 1 208-03 X - '8B-GO
CCFP OF LOGIC GROUP PROCESSING 9 65¢€-05 COK - PRAD 30
METWANICAL FAILURE CAUSES wov 023 TO FAIL-TO-OPEN 1 O0E.00 N2 IRMODS S
176 2 14E-10 02 L0SS OF WITH RCS DRAINED INITIATING EVENT OCCURS 8 I1SE-0S 1EV RRSD
CCF OF PRESSURE TRANSMITTERS 2 63IB-06 OON - XeTRX
7 2.13g-10 02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 saE-03 1EV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E-C1 OTH-R1
BATTERY o 31 UNAVAILABLE 2.798-93 ED2M0D0 3
D/G PAILS TO START & RUN OF BER 102 FAILS TC CLOSE 2 02¢e-02 ZOIMODU 1
FAILURE COF S OUTPUT LOGIC 1/0s 2.0%e-03 PEAROD L 1
MECHANICAL FAILURE CAUSES mov 023 T™ PAIL-TO OPEN i 00E.00 RN 3005 S
178 2. 10E-10 02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 RE-0) 18V - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20€-01 OTH-R1
PLE LOGIC GROUP PROCESSING FAILURE UPON DEMAND 1 168-03 PLSG IO 18SA
CCF OF LOGIC GROUFP PROCESSING 9 69€ 0S CCX - PMAD 20
MECHMANICAL FAILURE CAUSES "oV 023 TO FAIL-TO OPEN 1 20E.00 NI IWMODAS
179 2 _10E-10 02 LOSS OF OFFSITE POMEF INITIATING EVENT OCCURS WITH RCS DRAINED 4 34 03 1EV LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4 20R-01 OoTH P1
PLS LOGIC GROUP PROCESSING FAILURE UPON EMANT 1 162-03 PLSOIOLASA
COCF OF LOGIC GROUP PROCESSING 9 69805 CON - PWAD 30
MECHANICAL FAILURE CAUSES MOV 023 TC FAIL-TO-OPEN 1 OODE«D0 RN IMODSS
180 2 0%E-10 .02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 e 03 1EV - LUSPD
FAILURE TO RECOVER AC POMER IN 1 NHOUR 4 208-01 OTH-R1
BREAKER 100 FAILS TO OPEN 183.5) 1.23&-02 BC108] sove
FAILURE OF UNDERVIOLTAGE RELAY 4 3I6E-03 BCIREDGIGA
FAILURE OF PMS OUTPUT LOGIC 1/0s Z 09%E-03 PeAMOD 1
MECHANTCAL FAILURE TAUSES MOV 023 TO FAIL TO-OPEN 1 0OE-00 RN SAODSS
181 2.09€-10 02 OVERDRAINING OF RCS DURING DRAIN DOWN TO MID-LOOP INITIATING FVENT 4 S3E Os IEV -RCSOD
RHN - MANO4 - SUCC 9 ase-01 RHN MANOE SUCT
OCF OF Mux LOGIC GROUPS 4 98E-05 COX - PHANTDS
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO-CPEN 1 00E-00 RN SMODS
182 2 OBE-10 82 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 d4E-03 1BV -LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E-01 o™ -R1
FAILURE OF PLS OUTEUT LOGIC 1/0s 2 09%E-M PLSMODI ]
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 16E-05 PMAO RO ASA
STANDEY LG UNAVAILABLE DUE T0O TEST AND MAINTENANCE 4 60E-02 ZO10GO0 1™
MECHANICAL FAILURE CAU'SES nov 023 T™O PAIL-TO-OPEN 1 09E«00 BN IMODS S
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183

i64

i8s

186

187

188

169

1%0

8 2]

2 ORE-10

2 OSE-10

2. 03£-10

Z 02E-10

2. 02810

2.028-10

1. 99E-10

1 %4E-10

92

62

02

62
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02
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CASE 3 LIST OF TOP 200 DOMINANT CUTSETS

PERCENT BASIC EVENT NAXE
02 L0SS ITE

oF
FAILURE
FAILURE

POMER INITIATING
RECOVER AC POWER
PLS OUTPUT
DEMAND OF LOGIC
UMAVAILABLE DUE
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
PROCESSING

NS OUTPUT
UNAVAILABLE DUE
FAILURE CAUSES

POWER INITIATING
RECOVER AC POMER

POMER INITIATING
RECOVER AC POWER
OF THE PUMPS
LOGIC 1/0 BOARDS
FAILURE CAUSES

POWER INITIATING

OFENS INITIATING
IN IRMWST TANK

RUPTURE WITH RCS
TO ISOLATE

122A

1246

LINE "B~

RCS DURING JRAIN

LOGIC GROUPS
FAILURE CAUSES

Table 54B-7

DOWN TO MID-LOCP

MoV 023 TO

WITH RCS DRAINED

FAIL-TC-OPEN
WITH RCS DRAINED

FAIL-TC- OPEN
WITH RCS DRAINED

MAL ENANCE
PAIL-TO OFEN

FAIL-TO-OPEN
WITH RCS DRAINED

FAIL-TO- OPEN
WITH RCS DRAINED

CLOSE

BSREAKERS
FAIL-TO OPEN
WITH RCS FILLED

EVENT OCCURS

INITIATING EVENT

FAIL-TO-OPEN

W MR RE e ARl RS RN

L R I R

00E+00
44E-0)3

.20e-01

418 Oa
00R+00

43E 03
20€-01
O4E-02
02€-02
16E-04
O0E-00

SBE 05
208-05

S1E-05
S0E-02
COE~20

. GOE«00

SOE- 08

S4E 0%
45E-01
638-05
DOE-06

ALENTLIFIER
1EV-LOSPD
oT™-R1
PLSMOD 1
PRAD 101 BSA
ZO1DGOC1TH
RN2 INCDSS

IEV -LOSPD
OTH-R1
PLSOIOIBSA
PRAMOD] L
ZO1DGOC1I ™
RN2Z 3MODSS

1EV - LOSPD
oTR-R)
PLSGI0LASA

Zo1DGooIT™




Table 54B-7

CASE 3 LIST OF TOP 260 DOMINANT CUTSETS

et

CUTSET PROE PERCENT BASIC EVENT NAME EVENT FROP  LOENTIFIEE
192 1.93€-10 .02 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITHE RCS DRAINED 4 ¢8E-02 TEV LOSPD
FAILURE TO RECOVER AC POMER IN 1 HOUR 4.208-01 orH-R1
BATTERY sl UNAVAILABLE 2. 208-03 EDINODG 3
COMMON CAUSE FAILURE OF THE SBATTERIES IDSA-DB- 1A/ 18 4 TOR-05 CCK-BY-PN
MECHANICAL FAILURE CAUSES WOV 023 TO FALIL-TO-OPEN 1 GOE.D0 N2 INOIS5S
193 1.92g-10 02 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 42E-03 IEV LOSPD
FAILURE TO RECOVER AC FOWER IN I HOUR 4 202-0C1 OTH R
COMMON CAUSE FAILURE 4KV BREAXKER TO CLOSE 7 30E-04 BCX-COB-GC
CCF OF ouTPUT LOGIC 1/0 BOARDS 1 s12-08 COX - PRAROD )
MECHANICAL PAILURE CAUSES WOV 023 TO FAIL TO-OPEN 1 00€.00 RN 'OD%S
194 1.91E-10 02 LOSS OF OPFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 44E-02 1EV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 208-01 OTH-R1
D/G FAILS TO STAET & RUN OR BKR 102 FAILS TO CLOSE 2 02802 201MGDO 1
FAILURE OF UNDERVOLTAGE RELAY 4 3603 2CIREDC2GA
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1. 16E-03 PMAO 30 1ASA
MECHANTCAL FAILURE CAUS®S MOV 023 TO FAIL-TO-OPEN 1 0oE.00 BNZ 3MODSS
195 1.91E-10 .02 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINFU & 44E-93 LEV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4. 208-01 OTH -R1
D/G FAILS TO START & RUN OR BEKR 102 FRILL TO CLOSE 2 02E-02 ZOIMODO 1
FAILURE OF UNDERVOLTAGE RELAY 4 J6E-03 BCIREDGIGA
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 16E-03 PMAD 30 1 BSA
MECHANT CAL FAILURE CAUSES WOV 023 TO FAIL TO-OPEN 1.00E«00 PN2 INOCDSS
19¢ 1.87E-10 .02 LOSE OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 S4E-03 L1EV-LOSPD
PAILURE TO RECOVER AC POWER IN 1 ROUR ¢ 20E-01 om™-R1
FIXED COMPONENTS FPAILURE 3.17e-04 ED1WMOD1
LOSS OF DI3T PANEL OF BREAKER A07 SPURIOUSLY  OPENS 3.17E-04 1DAMGHOS
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL- TO-OPEN 1.00E+CO RNZ IMUD5S
19 1 B7E-10 02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 342-03 1€V LOSPD
PAILURE TO RECOVER AC POMER IN 1 HOUR 4 20E-01 o™ R1
FIXED COMPONENTS FALLURE 3. 17E-08 EDIMODI LY
LOSS OF UIST PANEL OR BREAXER AO7 SPURIOUSLY  OPENS 3 _17E-048 TDAMODCE
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO OPEN 1 _COE-00 RN IMODSE
198 1 83g-10 02 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 4303 &V - Loser
FAILURE TO RECOVER AC POWER IN ! HOUR ¢ 20E-01 OTH-AY
PUMP OIB FAILS & ST CK VOO7B & C 8 FTC & RE FTC & CB BCS2Z1 SPO 1. 53&-02 RNBMODS 7S
D/G FAILS TO START & RUN OR BER 102 FAILS TO CLOSE 2.02E-02 Z01M0DB0 1
LOSS OF DIST PANEL OR BREAKER AO7 SPURIOUSLY  OPENS 3.17e-04 1DARODOS
MECHANICAL FA.LURE CAUSES WOV 022 TO FALL-TO- OPEN 1. 00E-D0 RN2 INODSS
199 1. B1E-10 02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS DRAINED 4 44 02 18V LOSPD
FAILURE TO RECCVER AC POWER 1IN I ROUR 4 20E-01 oTH-R1
PUMP 01B PAILS ¢ ST CK VOO7S & C B FIC & RE PTC & OB BCS221 SPO 1.53%-02 RNBMODO TS
BREAXER 100 FAILS TO OPEN i03.5) 1.23E-02 EC1CB100VO
FAILURE OF INV . STATIC SWITCH AND ASSOC BREAKERS 5. 16E-04 TDANODOS
MECHANTCAL FAILURE CAUSES MOV 023 TO FAIL-TO-OPEN 1. 00E+00 RN2 3M0D5S
200 1 8lE-10 02 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH RCS FILLED 1.71€-02 1EV - LOSPND
OFFSITE AC POWER RECOVERED IN 2 HOURS 7. 60E-OL i
SOFTHARE CC¥ OF ALL CARDS 1.20E-06 CCX- SFTW
FAILURE OF MANUAL ORS ACTUATION 1._168-02 REC MANDAS
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Table S4B-8
BASIC EVENT IMPORTANCE - CASE 3

SYSTEM UNAVAILABILITY (Q. = ', 152E-06
NUMBER OF BASIT EVENTS = 2%

NUMBER OF CUTSETS 5454
NUMBEF DECREASE
IMPORTANCE or IN SYSTEM BASIC EVENT
BASIC EVENT (SDECREASE) CUTEETS UNAVAILABILITY  PROBABILITY
1 RN2ZIMODSS 77.5%3 875 B.9344E-07 1.0000E+00
i 1EV-CCOWD 74.86 1942 8, 6271E-07 €.0200E-04
3 TWACV1Z2A0 72 .04 126 8.30258-07 1.0000B+00
4 IWACVIZ24A0 73.04 126 8.302%¢2-07 1.00008+00
S IDCBSDDITH 17.92 126 2.06542-07 1.0000K-04
6 IDCBSDKITM 17.92 126 2.0654E-07 3.0000E-~04
7 IDCRSDSITM 17.92 126 2.0654E-07 3.0000€~04
€ Iwe-PLUG 15,02 182 1,7315e-07 2.4000E-04
$ IEV-LOSPD 12.39 2394 1.4283E-07 4.4400E-03
10 OTH-R1 12.06 2243 1.3893E-07 4,2000E-01
11 IEV-RNSD 9.73 933 1.1201e-07 8.150CE-0%
12 PMAMOL.1 4.04 %6 4.6545E-08 2.0900E-03
13 IRAEPLZ1BSAX 3.06 45 3.52458-08 5.83008-0%
14 CCX-PMAMOD1X 2.83 188 3.2671E-08 4.6300E-08%
15  ADX-EV-8A 2.46 290 2.8339E-08 3.8000E-05
16  IWX-MV-GO) 2.46 2686 2.8329E-08 1.8000E-08
17 EDIMODO3 2.26 130 2.6060E-08 2.2020E-03
18  PMADIOLASA 2.19 218 2.5235E-08 1.1600E-03
19 PMAQIOLBSA 2.19 218 2.5235e-08 1.1600E-03
20 201MODO1 2.13 518 2.4563E-08 2.0200E-02
21 IWX-CV-AD 2.0% 198 2.1596E-08 3.10008-08
22 20X-PD-ES 1.97 112 2,2716E-08 2.0000E-03
23  IEV-RCSOD 1.91 457 2.2001E-08 4.4400E-06
44 RMN-MANO4 1.2% 122 1.4416E-08 $.50008-02
25 IWN-MANOOC 1.22 21 1.40S1E-08 5.0000E-02
46 ECICBlOOVO 1.20 378 1.3871E-08 1.2300e-02
27  IDAMODOS 1.18 154 1.3652E-08 $.16008-04
28 ECX-CB-GO 1.18 91 1.3624E-08 1.20008-03
29 CCOX-PMAQOIOX .84 130 9.6795E-09 1.3800E-05
10 SwWBMODO2 .81 147 9,2930E-09 2.4400E-02
31 IWX-FL-GP 79 168 J.1450E-09 1.2000E-05
32 IDAMODO4 .72 140 8.3399E-09 3.1700E-04
33 ECX-CB-GC .12 73 8.2570K-09 7.3000E-04
& 202MOD01 .70 181 8.0840E-09 2,0200E-02
35 CCX-PMAMODI -Sw .68 128 7.8447E-09 1.1000E-05
36 RHN-MANO4-SUCC .68 37l 7.8249E-09 9.45008€-01
37 IDABSDS1TM .66 25% 7.6125E-09 3.0000E-04
38 CCX-SPTW .59 6 6.7434E-09 1.20008-06
18 IWN-MANOC 52 189 $5.9933E-09 1.15008-03
40 RNBMODO?S .52 141 5.9674E-09 1.5300E-02
41 IEV-LOCA24D 45 39} $.2331e-09 1.13008-08
42 20X-DG-DR 43 56 4.9670E-09 4 . 4000E-04
43  CCX-PMAMOD] 43 87 4.9407E-09 1.4100E-04
44 IEV-LOCA24ND 42 121 4.8750E-09 1.6800E-08
45 EC2CB20OVO A3 139 4.6799E-09 1.2)00E-02
46 PMAMODL1X .38 169 4.3902E-09 6.5300E-04
47 EC1BSLOIT™M .38 442 4.31268E-09 ¢ 7000E-03
48 EC1IBSO12TM .38 442 4. 1268E-09 2,.7000E-0)
49 ECLBS121T™M .38 442 4.3268E-09 2.7000€-03
S0 SUC-R1S 34 152 1.8968E-09 $.8000E-01
51 CCBMODOLS 33 88 3.7%038-09 1.0400E-02
S2 ED1MOD1L 33 54 3.5617€-09 3.1700E-04
53 EDIMOD113 Al 54 3. 5612E-09 3,1700E-04
S4 20Xx-DG-DS a7 493 3.1630E-09 2.8000E-04
S  PLSMOD1L 37 73 3.1375¢8-09 2.09C08-03
86 CCX-PMACIO .37 59 3.1080E-09 9.69008E-2%
57 ZOIDGOOLITM .25 95 2.9170E-09 4.6000E-02
58 IWBCV12IA0 29 132 2.8672E-09 1.7500E-0%
59 IWBCV124A0 .25 132 2.8672E-09 1.7500E-03
60 CCX-ORY-3SPX 23 112 2.7053E-09 3.6300E-06
61 RHN-MANOSC 2] 27 2.6101E-09 1.5000E-01
62 CCX-EP-SAMX .18 87 2.0631E-09 2.9400E-06
6] CCX-XMTRX . 3 97 1.9519€-09 2.6)00E-06
64 1EV-CCWND 14 69 1.6427E-09 3.7500E-03
65 PL3S0)O1ASA 13 a6 1.5472E-09 1.1600E-03
66 PLS0301BSA 13 46 1.5472E-09 1.1600E-03

+J
£
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ECIREDGZGA
PMAX T00ASA
RHN-MANOS
CCX-EP-SAM
20X-PD-ER
RNX-PM-FS§
PMAG YO 1ASAX
CCX-BY-PN
PMAO3U1BSAX
REC -MANDASC
RNX - KV -GO
LPM-MANOS
IWBCVLIZIAO
IWBCV125A0
REC - MANDAS
ED2MODO )

MDAS
ZO1MODO4
RNAMODO6S
EDIMODO ]
PMAMOD12X
PLAMOD1
PL1MOD11
PL7MOD11

TEV-LOSPND
CCX-ORY-SP
1EV-RNSND
CCX~1IV-XR
SUC-R28
CCX-XMTR19%
1DAMODOR
202MOD04
ED1IMOD1)
EDIMODO?
IDRBSDD1ITM
IDBBSDKLITM

PLIO3O1RSA
PL70301BSA
1EV-LOCAPRND
CCX - PMAMODY
IDDBSDDLI TN
IDOBSDK1ITM
IDDBSDS1T™
IWA-PLUG

CCX~ INPUT-LOGIC

SWAMODO?
PMAQI02ASAX
RNDEPO2 ISA
OTH-R2

CCX - PL4MODL
PMAOI02BSAX
CCAMODO2
IW1OR1708PX
IW20R1608PX
CCX - PMDMOD1
ECSEPMGBLSA
PXX-AV-LA
CCX - PMAMODIX
ADN-MANO 1
IWITL170UFX
IW2TL160UFX
EC1MOD12
CCX~- P LLIMOD]
CCX-PL7MODL
IDAMODO2
IDAMODO )
IDAMODO&
CCX-PL40O]

CTX - PMAMODA - SW

.4516E-09
L 4189E-09
L 3961E-09
1927E-D9
;3807E-09
2677E-09
.C879E-09
QBSIE-D9
.0602E-0%
03128-09
T4I4E-LD
7191E-10
$1798-10
$179E-10
§761E-10
.216€E-10
5911E-10
$S93E-10
.7790E-10
.S363E-10
,3921B-10
.17308-10
.1537E-10
.15378-10
1517810
(Bl41E-10
.6935E-10
(4408E-10
.42138-10
(B183E-10
.B183E-10
.7027E-10
.6569E-10
.2098E-10
(BBR7E- 1D
.4566E-10
L3742E-10
.1023E-~10
.B786E-10
.77178-10
.6655E-10
.6042E-10
.6042€-10
,6042B-10
.5733E-10
.5698E-10
.5660E-10
.S660B-10
.56508-10
.S6S50E-10
. 4654E-10
.35078-10
.2667E-10
.2667E-10
.2667E-10
.0911E-10
,91408B-10
.B637E-10
.4110E-10
2717E-10
L2447E-10
.1786E-10
1338E-10
L1131E-10
.0708E-10
.0706E-10
.0436E-10
.7669E-11
.3091E-11
.15188-11
.9719E-11
.7478E-11
.T4788-11
.4091E-11
.23068-11
.2306E-11
.0216E-11
.0216E-11
.4733E-11
.98%3E-11
.90428-11

B e O 3 3 g D 3wl D AT DD b et b bt et et 3t e et B A IR NN NRUN NN NN NN WU E LD ABEB SR AR WARR OO I 000D DD e e et s e e
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D BRI R e bt B OO B DO e DD D e e B e e B B i Lad L e et e e et et e bt el Al A W B B A B IR D W AP R RPN RIS DL - b b RIS R P P e B DS

. J6008-03
.0000E-08

.6000E-D3
6200E-08
+3000K-04
. 7000E-04
.6S00E-04
- 7000E-05

E5008-04

06008-01
1000E-04
8300E-04
8000E-04
8000E-04

-1600E-02

7000E-0)
0000E-02

.2500E-01
.53008~02
.20208-03
.5300E-04
.0900E-~03
.0900E-03
.0900E-03
.0000E-05
<0400E-04
.00008-0%
.8500E-03

.7000E-05
.8000E-04
.8000E-04
.7100E-02
.77008-04
.6100E-04
.4000E-08
. 6000801
.0100E-04
-1700E-04
.2500%2-03
-1700E-24
.0S00E-04
.0000E-04

000CE~04

.0000R-04
.1600E-03
.1600E-03
.16008-01
-1600E-0)
.1600E-03
.1600E-03
.5100E-08
.9800E-08
.0000E-04
.0000E-04
.0000E-04
.40008-04
.0300E-04
.1200E-03
.6500E-04
-7100E-04
.40008-01
.4100E-04
.6500E-04
.1000E-03
.4600E-0%
.4600E-0%
.4100E-04
.7100E-04
. 1000E~05
.5800E-05§
.9300E-04
.B400E-08
.8400E-05
.8000E-0%
410.E-04
.4100E-04
-7000E-03
.7000E-03
.3200E-0%
.6900E-0%
.1000E-0S
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IRAEP12 LASAX
ECLREDG1GA
ED3IMODO1L
DG1-LOGIC
PMAMODA |
IDABSDSLILF
CCX-LS-FA
EDINODOT

CCX- INPUT-LOGICK

EC1MOD121
20206002TH
RHX -CV GO
CCX-PL1O3
CCX-PL703
COX-PMDO30
COX- PMAENOX
PLSXS0OASA
1DAMODOT
SWAMODO S ¥
PMAMOD2 1 X
CCX- IN-LOGIC- SW
CCX - PMAMOD?2 - SW
IDBFDOL IRQ
1DBFDO L 4RQ
IDCFDOOTRQ
IDCFDOOBRQ
COX- PMDMODA
ALL-IND <AIL
RNX- PM- ER
RHN - MANO 3
ADZMODO |
AD2MODO2
ADIMODO 3
AD3IMODO4
COX-PM-ER
SWX - PM- ER
ED2MOD1 1
EC1BSO01LF
ZANMODO |
CCX- IV-XR1
CCX - PLAMOD1 - SW
EC2BS002TH
EC2BS022TH
EC2BS221TM
CCX-EP-SA
PLAMODI 2
IDBBSDDILF
IDBBSDKILF
1DBBSDSILY
1DCBSDDLLF
10X BSDKLLF
IDCBSDS1LF
EC1MODO1
PMAEHOAL SAX
PMDMOD1 |
PMAMODA 2

« EC2MODO1

CCX~-PLIMOD! -SW
CCX-PLTMODL - SW
RNAEPRNPSA
RNBEPRNPSA
ZON-MANOL
SWNTPOCLRI
SWB-MANC2
SWTEPSBPASA
IDDFDOLSRQ
IDOFDOZORQ
CCB-MANOL
PLIMODL2
PL7MOD12
CCX-PMDMODL - SW
TCX - PMDMOD4 - SW
PLE0OI0O2ASA
PMDO301ASA
CONTFIO0LIRI
PMAMOD22X
PMDOI01BSA
CCLlEPSBPASA
Z01MODO3

DG2 -LOGIC
PMDMOD1?

-
.- - -
AR BN IOV RSEBONEED 33D

LR

- o
-~ e

R—— —

.7909E-11
75518-11
A471E-11
0%008-11
J1780E-11
.E649E-11
.54958-11
(4TBBE- L1
~4188E-11
LJBS9E-11
2B6RE-11
.215878-11
.8601E-11
.B601E-11
TS94E-11
7939E-11
.$354E-11
4597E-11
C3491E-11
«21638-11
(9837€-12
(9537E-12
.53018-12
5301g-12
8533B-12
2532E-12
<1162E-12
.3440E-12
.87518-12
6379E-12
3662B-12
-J662E-12
.3662E-12
3662E-14
.0156E-12
.0156E-12
.3288B-12
1700E-12
.BI14E-12
.60308B-12
.5841E-12
(9492E-12
.9482e-12
.94928-12
.5885E-12
-4699E-12
.4067E-12
.40678-12
.40678-12
-2949E-12
.2949%9e-12
.2949E-12
.2830E-12
.72258-12
6151B-12
.5390E-12
.3059€-12
.9811E-12
(9811E-12
.7508E-123
.7508E-12
-T244E-12
.S824E-12
.5079e-12
4734E-12
42678-12
.4267E-12
.4190E-12
-4085E-12
.40558-12
.J046E-12
-3046E-12
17748-12
L1577E-12
.0B16E-12
0720812
04%5E~-12
.0401E~12
.Q089E-12
6501€-13
.03I94E-1)
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3 33E-10
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Tabie 54B-9

CASE 4 LIST OF TOP 200 DOMINANT CUTSE ™S
MUMBEE C(UTSED FRUB PERCENT SASIC EVENT NAME ENENT FROB LUENTLFIES
147 3 258-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OUCURS WITE RCS DRAINED & 445 03 IEY LOSPD
FAILURE TO RECOVER AC POMER IN | HOUR 4 2080 o™ ®l
PP WP 018 SEGMENT HARDWARE FAILURE OF DIVERTED FLOW 2 eaE 02 D
BREARER 100 FAILS TO OPEN 3.5 1 2302 ECICBIOOVO
FPAILURE UPOM DEMAND OF LOGIC GROUP PROCESSING 1 16893 PRAO 3 L ASA
OPERATOR FAILS  TO RECOCNIZE NEED AND TO OPEN SNS WOV V023 < 00801 BN WANT
148 3 25E-10 €1 LOSS OF OFFSITE POMER INITIATING EVENT OCCURS WITH BCS DRAINED 2 seE 03 TEV-LOSPD
FAILURE TO RECOVER AC POWER TN 1 HOUR & 208 01 oT™H RI
PUNP WP 018 SEGMENT HARDWARE FAILURE OF DIVERTE! FLOW 2 sam 02 .
BREAKER 100 FAILS TO OPEN 193 5; i 23802 ECICBI0OVO
FAILURE UPON DENAND OF LOGIC CROUP PROCESSING 1 isE-03 PMA( 01 BSA
OPERATOR FAILS TO RECOGNIZE NEED AND TO OPEN BNS MOV V021 S . O0E-€1 TN MANCT
149 3 23E-10 01 LOSS OF CCS/SWS WITH RCS FILLED INITIATING EVENT OCCURS 3 7SE 03 1BV - COwND
FAILURE OF MANUAL DAS REACTOR TRIP HARTWARE 1 00F-02 WDAS
COF OF THE POWER INTERFACE OUTPUT BOARDS IN PMsS 8 6I% 06 CCX-EP SAam
150 3 108-10 91 LOSS OF CCS/SMS WITH RCS DEAINED INITIATING SVENT OCCURS & O2E-04 eV COMB
FAILURE OF MANUAL DAS REACTOR TRIF HARTWARE 1 O0E-02 .
COMMON MODE FAILURE OF INPUT LOGIC GROUPS 1 @)YE 0% COX - INPUT - LO0GEC
OPERATOR FAILS TO ACTUATE ADS BEFORE CORE CRMAE S 008 01 ADN AN |
151 3 03E-10 21 LOCA/RNS-VOI4 CPENS INITIATING EVENT OCCURS WITH RCS FILLED 1 S8E 0% 1EV - LOCAZ €80
DAS 1 ooE-02 RS
COND  PROB  OF  REC-MANDAS (FAILURE OF MANUAL DAS ACT S 0om 91 BEC  MANDA S
ROLORL 9SSR 7 228 93 BOLOR1YSSP
OPERATOR FAILS TO RECOGNIZE THE NEED FOR RCS DEPRESSUR I ZATION < Q0E-0% LPw AN
152 3 03E-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 aeE 03 BV LOSPD
FRILURE TO RECOVER AC POWER IN | WOUR ¢ 208 01 o™ 81
COMMON CAUSE FAILURE STANDEY DG TO STRART 2 «0E 04 0% -0 DS
FATLURE UBON DEMAND OF LOGIC GROUP PROCESSING 1 168 03 PEAC 10 [ ASA
OPERATOR FAILS TO BECOGNIZE NEED AND TO OPEN RNS MOV V023 S 0oE-21 RN AR
153 3 0E-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 seE-03 IEV LOSPD
FAILURE TO RECOVER AC POWER IN | HOUR ¢ 208 91 -
COMMON CAUSE FAILURE STANDSY DG TO START 2 WOE 04 200 -DG - DS
FRILURE UPON DEMAND OF LOGIC GROUP PROCESSING BE PMAD 101 BSA
OPERRTOR FAILS TO RECOGNIZE NEED AMD TO OPEN RNS WOV VO3 gt N AR
154 2 96E-i0 @1 LOSS OF BNS WITH RCS DRAINED INITIATING EVENT OCCURS & 15605 IEV FMSD
OCF OF ORIFICES 3 836 9% OCX-ORY - SPR
155 2 9SE-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 eeE 93 1EY - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR ¢ 208 91 oTe Bl
BREAKER 100 FAILS TO OPEN 183,55 i 2302 BCICBIOOYD
BREANER 200 FAILS TO OPEN s, 3 1 23&-02 e 208200v0
FAILURE oF PMS OUTPUT LOGIC 1/0w 2 0903 e
OPERATOR FAILS TO RECOGNIZE MEED AND TO OPEN ANS MOV YOIl S S0E-01 e AN
156 2 94E-10 91 LOCA/RNS V028 OPENS EVENT OCCURS WiTH RCS DRAIND . 1 13808 16V LOCAZED
CCF OF IRMST INJ WOVs i21A, 1218, & RNS V023 2 S0E-0% X -7 GOt
157 2 91E-10 01 LOCA/RNS- V024 OPENS INITIATING EVENT OCCURS WITH BCS DRAINED i 13E-0% TEV-LOCAZ4D
COME  PROB OF  REC -WMANDAS (PATLURE OF MANUAL DAS ACT 5 00F- 01 RE MANDA S
COMMON MODE FAILURE OF INPUT LOGIC GROUPS 1 05 04 CUX - IMPUT - LOGIC
OPERATOR FAILS TO ACTUATE ADS BEFORE COPE ORSNE <. veg-61 AL AN |
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Table S4B-9

CASE 4 LIST OF TOP 200 DOMINANT CUTSETS
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Table 54B-9

CASE 4 LIST OF TOP 200 DOMY AN “UTSETS
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Table 54B-9

CASE 4 LIST OF TOP 200 DOMINANT CUTSETS

00 2 O8E 10 01 LOSS OF COCS/SMS WITH RCS DRAINED INITIATING EVENT OCCURS
FAILURE OF MANUAL DAS REACTOR TRIP HARDWAFE
LEvVEL TRANSMI TTEN FAILURE
OPERATGR FAILS TO ACTUATE ADS BEFORE CORE CAMmA F




Table S4B-10
BASIC EVENT IMPORTANCE « CASE 4

SYSTEM UNAVAILABILITY (Q) = 2 426R-06
NUMBER OF BASIC EVENTS . I

NUMBER OF CUTSETS + B0

NUMBER DECREABE
IMPORTANCE oF IN BYSTEM BASIC EVENT
BASIC EVENT INDECREASE)  CUTSETS UNAVATLABILITY  PROBABILITY
1 RHN-MANOSC 49 .06 " 1. A900E-04 $.00008-01
i 1BV-RCHOD 46,11 nd 1 1397806 4 4400E-06
3 REC -MANDASC 40 47 ' 9.9237€-07 $.00008-01
4 1EV-CCWND 33.01 1] 8.03018-07 1.7%008-03
S LPM-MANDS FUT 37 7.0373p-0" 4. 00008-0)
& TWN-MANOD i6.4) 189 6.4125¢8-09 $ . 00008-01
7T RMN-MANCH 2).08 12) §. 6087207 §.00008-01
# RMN-MANO4 - SUCC 21.08 199 §.60038-07 5. 00008-01
9 IWN-MANDOC 2).03 23 §.59338-01 $.06008-01
10 CCX-ORY-S§P 1934 18 4 6950807 2.77008-04
1t COX-KMTR1SS 11.99 i6 3.30618-07 2.U1008-04
12 ADN-MANO1 1.7 L1 1,085838-07 §.00008 M
13 PRN-MANO] 9. 42 2. 2R68E-07 £.00008-01
14 1EV-COWD 9 24 2132 3.25412-07 6.02008-04
15 1EV-RNSND 6.06 4t 1.47118-07 9. 61008-04
16 CCX-INPUT-LOGIC $.90 H ] 1.43318-07 1.03008-04
17 RMN-MANOS q.54 785 1.10348-07 %, 00008-01
18 1EV-LOSFD 3oiM 2450 7.71388-08 4.4400E-03
19 oTH-R) .98 2292 7. 2184E-08 4.20008-0)
10 REC-MANDAS 1.82 16 3 6991E-08 §.00008-01
21 IWIOR1708PX 1.37 4 3.3102E-08 9 4600E-0%
22 IWIOR1EO0SPX 1.0 34 3.33028-08 9 4600808
23 IEV-RNED 1.28 1018 3.0296E-08 #.15008-0%
74 CCX-EP-SAM 1.02 218 2 4744E-08 8 6200E-06
2%  IWiTL170UPX 99 1 2.41308-08 6. B400R-08
26 IWITL160UFX 99 13 2. 4133E-08 6. B40OE-0%
27 ADX-EBV-SA 9 290 2.33118-08 1.00008-08
28 PMAMODI | 96 96 2.02478-08 2.00008-0)
29 MDAS 8% 79 2.0583K-08 1.00008-02
30 IWX-MV-GO1 84 266 2.0342E-08 2.6000R-08
11 CCX-8SPTW B0 6 1.95458-08 1.20008-06
32 CCK-PMAMODLX 67 195 1.63658-08 4.63008-08
13 COX- PMAMOD2X 62 22 1.5006E-08 8.58008-08
34 EDIMODO) .83 13: 1 2948E-08 2.20202-0)
35 PMADIOLASA .82 18 1.2641E-08 1.16008-0)
16 PMADIOLIBEA .82 218 1.2643E-U8 1.16008-0)
37 201MODOL .81 524 1.23008-08 2.02008-02
I8 IWX-CV-AD 49 198 1.10728-08 3.0000E-0%
39 20X-PD-ES 49 113 1. 1R19E-08 i.00008-03
40 1EV-LOSPND 44 40 1.0762E-08 1.71008-02
41 IWK-FL-GP 39 168 9.5232E-09 }.2000E-08
42 SUC-R2S 33 ] 8.05)08-09 7.60008-01
4)  TEV-LOCAZ4ND 33 121 7. 6299809 1.6800E-08
44 BCX-CB-GO 29 92 7 09HBE-09 1.20008+03
4% EBCICBI10OVO 2% 180 6 9747809 1.23008-02
46 IDAMODOS 28 154 6. TE4RE-09 §.1600E-04
47 RNZIMODSS 24 917 $.75078-09 2.2100E-03
48 COX-PMADIOX .20 130 4 BSRVE-09 1.38008-0%
49 SUC-RI1S .20 158 4. 7518E-09 $.8000B-01
50 SwWBMODO2 19 150 4 T168E-09 2.4400E-02
1 CCX- INPUT-LOGICX 18 12 4. 4596E-09 2.59008-0%
2 ECKX-CH-OC 18 74 4. 2845E-09 7.30008-04
$3  IDAMODOY 33 140 4 1872E-09 3.1700E-04
54 202MODO0Y 17 187 4.1301E-09 2 0300€-02
8% 1BV-LOCA24D 47 428 4 0S0%E-09 1.1300E-08
$6 CCX- PMAMOD] - SW 16 124 3. B9IBE-09 1.10008-0%
7  [DABSDELITM 16 258 3.8177E-09 ), 0000E-04
S8 1EV-LOCAPRND 13 59 3. 1838E-09 1.81008-0%
£9  RNBMODO7S 12 146 2 9939E-09 1.53008-02
60 OTH-R2 A 29 2.70918-09 2.40008-01
61 CCX-ORY-SPX 11 112 2.7083E-09 3.6300E-06
62 ECIBSDOLTN 11 42 2 61B2E-09 2.7000g-0)
€1 ECIBSOl2THM 11 442 2.6382E-09 2.70008-0)
64 ECIBS121TM 1 42 2.6382E-09 2.70008-0)
65 20X-DG-DR 4% %' 2.9654€-09 4.4000E-04
66 EC2CB200VO 10 144 2. JESEE-09 1.23008-02
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_ umm
2. 85e-08

22 2 79E-08

23 2 S8£-08

4 2 47e-08

25 2 _45E-00

6 2 45E-08

27 2 45E-08

28 2 29€E-08

29 2 29-08

30 06E-08

L

31 2 O6E-08

32 Y6E-OB

-

Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

PERCENT BASI. EVENT NAME
WITH RCS DRAINED INITIATING EVENT OCCURS

4

o

4@

40

40

a0

40

1

7

i3

33

32

LOSS OF CCS/SHS
ORIFICE FAILURE
OPERATOR FAILS
MECHANTICAL

LOSS OF CCS/3ws
CCF OF ACTUATION
MECHANICAL

LOSS OF RNS WITH
CHECK VALVE
CHETK VALVE
BUS UNAVAILABLE
MECHANICAL

LOSS OF RNS WITH
CHECX VALVE
CHECK VALVE
BUS UNAVAILABLE
MECHANICAL

LOSS OF CCS/SWs
DUE TO CCF OF

LOSS OF CCS/Sws
CCF OF IRWST INJ

LOSS OF CCS/Sws

LEVEL
OPERATOR FAILS
MECHANICAL

LOSS OF COCS/SWsS
LEVEL

OPERATOR FAILS
MECHAN ICAL

LOSS OF RNS WITH
CHECK VALVE
CHECK VALVE
IRWST DISCHARGE

DUE TO PLUGCING
TO OPEN TWO
FAILURE CAUSES

WITH RCS DRAINED
LOGIC GROUPS
FAILURE CAUSES

WITH RCS DRAINED
LOGIC GROUPS

TO JPEN TWO
FAILURE CAUSES

RCS FILLED
RET -MANDAS
FAILURE OF INPUT
TO PECOCTIIZE THE

RCS DRAINED
L22M

1248

DUE TC TEST OR
FAILURE CAUSES

RCS DRAINED
122A

1z24A

DUE TO TEST OR
FAILURE CAUSES

RCS DRAINED
122A

124n

DUE TO TEST OR
FAILURE CAUSES

WiTH RCS DRAINED
TH® SQUIB VALVES

WITH RCS DRAINED
MOVs 121K, 1218,

WITH RTS DRAINED

IRWST MOVs
NV 023 TO

INITIATING EVENT
MOV 023 TO
INITIATING EVENT

IRWST MOVs
MOV 023 TO

INITIATING EVENT
(PAILURZ OF
LOGIC GROUPS
NEED FOR RCS

FAIL-TO OPEN
OCCURS
FAIL-TO OPEN

FAIL TO-OPEN

OCCURS
MANUAL DAS ACT

DEPRESSUR IZATION

MAINTENANCE
FAIL-TO OPEN

FAIL-TO-OPEN

PAIL-TO OPEN

02E-04
SEE 05
00E-01
- OCE+00

e =pes
8
o
"

D Bwaw e e
% £
’ .
& a

e il ]
'y )

el alal ]
.
e
e

-
o
N
T
b
-

- e
o
LY
L
=

AR WAL
'O 13
8 2

1
:

1BV -COWD
IW2OR160SFX
TN MANGO
RN2 IMODSS

1EV-COWD
COUX - PRANOD L X
RN2 3IMODSS

1EV -COWD

COX - PMAMODI X
LWN - MANGO
RNZ 3MODSS

18V

REC - MANDASC
COX - THPUT - LOGIC
LPM-MANDS

TEV-RNED
IWACYL 2200
IWACY124A0
IDCHSTDI TN
RN2 INCDSS

12V -RNSD
IWACVI22A0
TWACY1ZaA0
IDCBSDS1I™
RN2 3IM00DSS

TEV-RNSD
TWACYIZ2A
IWACYL2an0
1DCHSDE I T™M
RN2 IMODSS

1EV-COwWD
ADK -EV -S4

IFEY -COwWD
T -V GO

TEV-COWD
TW2TL160UFX

RNZ 3INODSS

1EV -COWD
IWITL1ITOUFX
TN MANCC
EN2 SMODSS

1EV-RNSD
IWACY LI 20
TWACV] Z4A0
TWE - PLUG



Tabie 54B-11

CASE 5 LIST OF TOP 290 DOMINANT CUTSETS

FRUB FERCENT BASIL EVENT NAME EVENT FROUB
L } 0SS OF 5/SMS WITH R DRAINED INITIATING EVENT & 02E-904
C¥ OF GRAVITY INJECTION CHECE VALVES 7T PEN ) £

Al FAILURE CAUSES nov E-

LOSS OF ,

CHECX VALV 1 FAIL
HECK VALV : FAIL
FAILURE F POWER INTERFACE OUTPUT BOARI
WERATOR FAILL TO RECOONIZE NEED ANI

S WITH R FILLEL INITIATIS
SANUAL DA ACTUATI ON

THE PONER INTERFACE OUTPUT BOARD N

> ¥ we WiTH R URAINEL
INT PROS RE MANDA

MMON RODE FAILURE F INPUT
WERATOR FAILS TO ACTUATE ADS

¥ WITH R DRAINE!
NI PROB RE MANDS
RIFICE FAILUR DUE TO PLDGO INK
WPERATOR FAILS 3 ACTUATE AD

WITH W ORAINEL
RE MANDAS
DUE TO PLOGGCING

TO ACTUATE AD:

ORAINEL
RIFICE FAIL DUE TO PLUGGIN
PERATOR FAII
WD PROB

INT ¢ _ REIN - MANC® FAILS T PEN

LA F R DRA INET INITIATING FVENT
HECK VAl FAIL s FEN
HECKE VAILVE 14 FAIL b3 FEN
Bl MAVALLAB RRECTIVE INTENANCE
PERATOR FAI F 2t NEED AMD T FEN 3 WOV VAl
1 W RN R

HECK VALVE
HECK VALVE
By UNAVAILAE
PERATOR FAIL

MAINTENANCE
RNSE MOV VO.




£l

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

HUMBEP CUTIET PEOD FPERCENT BASIC EVENT NAME
22E-0G8

s

as

&7

a5

50

S1

52

53

54

55

56

1

03E-

03E-

03E-

O3E

33E-

S8E

J1E-

BOE-

T9E -

22E-

-08

o9

o9

0%

o9

09

09

20

17

17

L8

17

15

14

13

13

13

13

12

LSS OF RNS WITH
CHECK VALVE
CHECK VALVE
BUS UMAVAILABLE
OPERATOR FAILS

LOSS OF CCS/Sws
LEVEL

OFERATOR FAILS
COND  PROB. OF

LOSS OF CCS/SwWS
COND. PROB. OF

LEVEL
OPERATOR FAILS

LOSS OF CCS/Sws
COND. PROB. OF
LEVEL

OPERATOR FAILS

LOSS OF CCS/SwWS
LEVEL

OPERATOR FAILS
CONU PROB OF

LOSS OF CCS/Sws
CCF OF GRAVITY
OPERATOR FAILS

LOSS OF OFFSITE
FAILURE TO
BATTERY

FAILURE OF
MECHANI CAL

LOSS OF CCS/Sws
CCF OF LOGIC
MECHANTCAL

LOSS OF OFFSITE
OFFSITE
SOFTWARE CCF
FAILURE OF

LOSS OF CCS/SwS
CCF OF INPUT
OPERATOR FAILS
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO

CCF TO START
FAILURE oOF
MECHANTCAL

LOSS OF °CS/SWs
CCF OF STRAINERS

RCS DRAINED
122a

124

DUE TO TEST OR
TO RECOGNIZE

Table 54B-11

INITIATING EVENT
FAILS 70O OPEN
FAILS TO OPEN
CORRECTIVE

NEED AND TO OFEN

INITIATING EVENT

OCCURS

MA INTENANCE
RNS WOV V023

RNS MOV V023)
OCCURS

MOV vo23
WITH RCS DPAINED

FAIL - TU-OPEN

FAIL-TO-OPEN

WITH RCS FILLED
2 HOURS

FAIL TO-OPEN
WITH RCS DRAINTD

-

NG W e

-

358

e - V- v)\ﬂ_.. VOV JaVe VWV Ve
»o
$a8 Ri8
y o

HNNe S

.158-95

0CE.CO
00E.00
00E- 04
GoE-01

RRER
2232

o
~
L

1
2523

<
b
2322

e
o
2282

282

<

FEEH
oo
- e

00E-00

OOE«00

02E-04
20805

1EV - BNSD
TWACY 1220
IWACV124A0
IDCBSDDI ™
FHN - MANO S

18V COown
IWITLITOUFX

HHN MANOSC
LEV -COwr

IMZTLISOUFX
ADN - ARG 1

LEV -COWD

W TL1 T0UFX

1gv -COwD

IEV - LOSPD
OTH-R1
EDIMODO 3
PMAMOD] |
RN2 IMODSS

1EV-COWD
OCX -PMAL 10X
RN2 30D5S

IEV LOSPND
SUC-R2S
CCX - SFT™
REC MANDAS

IEV COwWD
CTOX- INPUT - LOGICX

BN2 INMODS S

1EV-LOSPD
OTH-R1
20X -PD-ES
PRAMOL ]
RN2 3RODSE

1EV-COWD
WX -FL -GP



Al

BUMBER (UTSET PROB FERCENT BASIC EVENT NAME

$?

59

60

61

62

63

64

L]

66

67

&

62E-09

19€-09

T6E-09

T6E-09

JIE-09

3IE-09

29E-09

1SE-09

14E-09

O3E-09

11

07

a7

Lo

o7

o7

o7

LOSS OF CCS/Sws
SOFTWARE CCF OF
MECHANICAL

LOSS OF CUS/Sws
FAILURE OF

CCF OF ORIFI1CES
OPERATOR FAILS

LOSS OF OFFSITE
FAILURE TO
BATTERY
FAILURE UPON
MECHANICAL

+JOSS OF OPFSITE
™

FAILURE
BATTERY

IRMST DISCHARGE

WITH RCS DRAINED
OUTPUT LOGIC
FAILURE CAUSES

WITH BCS FILLED
MANUAL DAS

TO RECOGNIZE . HE

POWER INITIATING
RECOVER AC POWER
DBl

DEMAND OF LOGIC

FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
DBl

DEMAND OF LOGIC

FAILURE CAUSES

POWE™ INITIATING
RECOVER AC PUWER
FAILURE

PMS OUTPUT
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
OF ENGINE- DRIVEN
DEMAND OF LOGIC
FAILURE CAUSES

POWER INITIATING
RECOVER AC POWER
UF ENGINE DRIVEN
DEMAND OF LOGIC
FAILURE CAUSES

FOWER INITIATING
RECOVER AC POWER
DBl

NS OUTPUT

TO RECOGNIZE

WITH RCS DRAINED
GROUP PROCESSING
TO RECOGNIZE

RCS FILLED
MANUAL DAS
INTERFACE OUTPUT

OPENS INITIATING
122a

124a

LINT “B"

Table 54B-11

INITIATING EVENT
1/0s
MOV 023 TO

INITIATING EVENT
REACTOR TRIP

NEED FOR RCS

OCCURS
FAIL-TO OPEN

OCCURS
HARIMARE

DEPRESSURIZATION
WITH RCS DRAINED

FAIL TO-OPEN
WITH RCS DRAINED

FAIL-TO-OPEN
WITH RCS DRAINED

FAIL TO-OPEN
WITH RCS DRAINED

FAIL-TO JPEN
WITH RCS DRAINED

FAIL-TO OPEN
KITH RCS DRAINED

RNS MOV VD33

RNS WOV V023

WITH RCS FILLED

CASE £ LIST OF TOP 260 DOMINANT CUTSETS
EVENT PROB

e Y AN w e

N RE ENERR U e e

BIAY P ONNAS Heuas

B

O02E-04
108-0S
00€.00

75£-03
00E- 02
T77R-04
O0E-01

44E 03
20E-01
208-03
16£-03
Q0E-00

44E 03
20E-01
208-03
162-03
00E.00

S4E-03

.20E-01

20€-03
09%E-03
O0E+0C

S4E-03
20€-01
00E-03
16E-03
00E«00

44E 03
208-01
00E-03
16E-02
D0E-00

s4E 03
20E-01
20€-03

1EV -COMD

PMACY01BSA

RNZ 30055

LEY - LOSPD
OTH-R1

ZOX -PD- BS
PMACICIASA
RN2 IWNDSS

1EV ISP

O™ -R1

ZOX -PD-ES

PHAO3OIBSA

1EV - LOSPD



S/

Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

EVENT PROB  IDENTIFLER

NUMBER CUTSET PROB PERCENT BASIC EVENT NAME
LOSS (. OCS/SWS WITH RCS DRAINED

69

70

”

72

7

74

»

76

”

8

79

80

3

-

-

-

-

90E-0%

FICE-09

BSE-09

85€-09

TE-09

17E-09

SOE-0%

J1E-09

I1E-09

J1IE-09

1CE-09

10E-0%

09E-09

a6

06

0&

0s

05

0s

o5

05

@5

CCF OF INPUT
OPERATOR FAILS
COMD. PROS. OF

LOSS OF OFFSITE
FAILURE TO
CCF TO START
FAILURE OF
OPERATOR FAILS

LOSS OF RNS WiTH
ORIFICE PAILURE
OPERATOR FAILS
MECHANICAL

LOSS OF BNS WITH
GRIFICE FAILURE
OPERATOR FAILS
MECHANICAL

LOSS OF RNS WITH
CCF OF ACTUATION
MECHANICAL

LOSS OF 1 “s
FAILURE OF

CC¥ OF PRESSURE
OPERATOR FAILS

LOSS OF RNS WITH

LOSS OF CCS/SwWsS
CCF OF SOFTWARE
OPERATOR FAILS
MECHANICAL

LOSE OF CCS/SwWsS
SOFTWARE CCF OF
OPERATOR FAILS

LOSS OF ANS WITH
DUE TO CCF OF

LOSS F RNE WITH
CCF OF IRWST INJ

LOSS OF OFFSITE
OFFSITE
SOFTWARE CC¥

& 2287 2288 24

THRIE gg
gsgi 3355 25
P o0

i
i

WITH RCS DRAINED
FOR ACTUATION
TO OPEN TWO
FAILURE CAUSES

WITH RCS DRAINED
FOR INPUT LOGIC
TO OPEN TWO
FAILURE CAUSES

WITH RCS DRAINED
OUTPUT LOGIC
TO RECOGNIZE

RCS DRAINED
THE SQUIB VALVES

RCS DRAINED
MOVs 121K, 12:8,

POWER INITIATING
AT POWER
OF ALL CARDS

INITIATING EVENY

IRWST WOVs
FAILS TO OPEN

IN 1 HOUR
FUEL PUMPS
LOGIC 1/0s
NEED AND TO OPEN
INITIATING EVENT

IRWST WOVs
mov 023 TO

INITIATING EVENT

IRWST MOVs
nOoV 023 ™0

INITIATING EVENT
MOV 023 TO

INITIATING EVENT
REACTOR TRIP

MNEED FOR RCS
INITIATING EVENT

IRWST MOVs
mov 923 TO

INITIATING EVENT
LOGIC GROUPS

MOV 023 TO

INITIATING EVENT
GROUPS

IRWNST MOVs

nOvV 023 TO

INITIATING EVENT
I/0s
NEED AND TO OPEN

INITIATING EVENT
TC OPERATE

INITIATING EVENT
& BNS V023

RECOVERED IN

OCCURS

RNS MOV V023
WITH RCS DRAINED

RNS MOV ¥023

FAIL TO OPEN

FAIL-TO-OPEN

FAIL TO-OPEN

DEPRESSURIZATION

FAIL - TO-OPEN
OCCURS

FAIL-TO-OPEN
OCCURS

FAIL-TO-OPEN

RNS WOV V023

WITH RCS DRAINED
1 HOUR

02E-04
S9€-05
0oE-01
ooE-01

RS

44E 03
20%-01
DOE-03
09E-03
OOB-01

1SE 05
46E 05
00E-©1
OO0E.00

AR VRN AS

1SE-0%
L6E-05
00E- 01
COE-00

-l e

1505
63E-0%
OGE+00

TSE-03
00F -02
01E 04
00E- 01

15895
S8E-05
QOE-01
OOE 0G0

RS Ve

G2E-04
10E-0S
CoE- €1
QOE-U0

-

L2IE-04
1GE-05
00E-61
0OE+00

-

02E-04
108-05
00E-01

1SE-05
BOE-05

e N

1SE-05
80E-05

S4E-03
S0E-01
20E-06

s we

LBV COWD
CCX - INPUT - LOGICK
RHN - MANOSC

TEV-LOSrD
OoTH-R1
ZOX - PD-ES
PMANOD] 1
RHN -MANOS

IEV-RNSD
IW10RTOSPX
IWN MANOC
WN2 INODSS

1EY -RNSD
INM20R160SPX
1N MANOO
RN2IMODSS

[EV RNSD
CCX- PMANODLX
HN2 INODSS

1EV -COwe
MOAS
COCX-XMTRIS 5
LPM-SANOS

LEV RNSD
CCX - PMAMGD2 X
IWN- MANOO
RN23MOUSS

1EV-COWD

CCX- PMAMOD2 - Sw
Lo MANOO
RNZIMODSS

1BV -COWD
CCX - IN-LOGIC - SW
TWN MANOO
RN2INODSS

IEV COWD
CCX - PMANOD ] - Sw
RN MANOS

IEV RNSD
ADX-EV - SA

LEV -RNSU
WX MV GOl

1EV -LOSPD
SUC-R1S
CCY - SFTW
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Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS
EVENT PROB  ILENTIFLER

NUMBER C(UTSET PAOE PEBCENT ABASIC EVENT NAME
LOSS OF OFFSITE POWER INITIATING EVENT OCCURS

L3

az

a3

Ha

as

Be

8

90

L

2

. B5E-09

T9E-09

T9E-0%

T1E-09

6CE-09

60E-09

6OE-09

597-09

S3E-09

46E-09

I8E-09

05

0s

ue

o4

o4

o4

o4

FAILURE TO
COMMON CAUSE
FAILURE OF
MECHANICAL

LOSS OF RNS W1.H

LEVEL
OPERATOR FAILS
MECHANICAL

LOSS OF RNS WITH

LEVEL
OPERATOR FAILS
MECHANICAL

LOCA/RNS-VvO24
CHECK VALVE
CWICK VALVE
IRWST DISCHARGE

LOSS OF CCS/Sws
FAILURE CF

CCF OF ORIFICES
PEN MANO
OPERATOF FAILS

LOSS OF CCS/Sws
FAILURE OF
CCF OF THE POMER

LOSS OF RNS WITH
CCF OF GRAVITY
MECHANICAL

LOSS OF OFFSITE
FAILURE TO
SOFTHARE CCF
FAILURE OF

LOSS OF OFFSITE
FAILURE TO
BATTERY
FAILURE UPON
OPERATOR FAILS

RECOVER AC POWER
FAILURE

PHS OUTPUT
FAILURE CRUSES

SAILURE CAUSES

RCS DRAINED
TRANSHITTER

™M OPEN TWO
FAILURE CAUSES
OPENS INITIATING
122A

124

LINE "B~

RECOVER AC POWER

POWER INITIATING
RECOVER AC POWER
OF ALL CARDS

MANUAL DAS
POWER INITIATING
AC POWER

“g

OF LOGIC
T0 RECOGNIZE

IN 1 HOUR
4KV BREAKER TO
LOGIC 1/08
MOV 023 TO

INITIATING EVENT
FALLURE

IRNST MOVs

#wov 023 TO

INITIATING EVENT
FAILURE

IPFNST MOVs

MOV 023 TO

EVENT OCCURS
FAILS TC OPEN
FAILS TO OPEN
STRAINER

INITIATING FVENT
REACTOR TRIP

4KV BREAKERS TO
CROUF PROCESSING
nov 023 TO

INITIATING EVENT
ACTUATION
BOARDS IN PMS

INITIATING EVENT

EVEMT OCCURS

IN 1 HOUR
UNAVATLABLE
GROU®P PROCESSING
NEED AND TO OPEN

WITH RCS DRAINED

FAIL TO-OPEN

FAIL-TO-OPEN

FAIL-TO OPEN
WITH RCS DRAINED

WITH RCS DRAINED
OPEN
FAIL-TO-OPEN
WITH RCS DRAINED
OPEN
FALL-TO-OPEN

OCTURS

FAIL-TO-OPEX
WITH RCS FILLEL

WITH RCS DRAINED

ENS MOV V023

4403
20E-01
J0E-04
0%E-02
QOB N0

15-0%
84E-CS
0oK-01
DOE+00

NG eae

LR R

158-05
BeE- 05
00E-01
OCE+O0

—-ro®

138-05
00£+00
OOE-00
S0E-04

(T

TSE-03
00E-G2
TTE-0¢
00E-01
00E-01

44E 03
20E-01
20E-03
16£-03
O0E+00

Heemea® VAN

44E 03
20E-01
20E-02
168-03
D0E«00

B T

02E-04
00€g-01
62E-06

® o

1Se-05%
10E-05
Q0E+00

LR

TI1E-02
40E- 01
20E-06
0OE-01

44E-03
20E-01
20E-03
16E-03
o0E-01

WG 0w

1EV -LOSPD
OTH-Ri
BCX-CB-GC
PHAMODI |
RNZ 3MODSS

IEV-RNSU
IN2TLI SOUFX
TWN - MANOO
RN2 3MODSS

IEV -RNSD
IWITLITOUFX
1o - MANOGO
RN IMODSS

1EV LOCA240
IWACY122A0
TWACV124A0
INB- FLUG

IEV-COwND
MDAS
CCX-ORY - SP
PRN - MANO 1
ADN - MANUG)

1EV - LOSPD

OTH-R1

ECX -CB-GO

PRACIO LI BSA
BNZ AMODSS

I1EV - LOSPD
OTH-R1

BCX -CB-GO
PHAUI01ASA
RN2 3WODSS

1EV - COwWD
REC -MANDAS
CCX-EP- Shm

1EV- RUSD
WK - CV-AD
RN IMODSS

1EV - LOSPND
OTH-R2
TCK - SFT™
REC - MANDAS

1EV-LCSPD
OTH-R1
ED1MODO 3
PRAD 3T LASA
RN MANOS
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Table 54B-11

CASE S LIST OF TOF 200 DOMINANT CUTSETS
EVENT PROS  IDENTIFIER

NUMBEE CUTSET PROS PERCENT BASIC EVENT NAME

92

94

L b

L 2

E L]

100

101

102

2

~

-

I8E-09

34E-09

25€-09

24E-09

19€-09

1HE-09

16E-09

12E-09

10E-09

93E-09

93e-0%

0¢

04

03

03

03

03

03

03

LOSS OF OFFSITE
FAILURE TO
BATTERY
PAILURE UPON
OPERATOR FAILS

LOSS OF OFFSITE
FATLURE TO
COMMON CAUSE
FAILURE OF
OPERATOR FAILS

LOSS OF CCS/SwsS
SOFTWARE CC¥
FAILURE OF

LOSS OF OFFSITE
FAILURE TO
SOPTWARE CCF

LOSS OF CCS/SWS
CC¥ OF ORIFICES

LOSS OF OFFSITE

LOSS OF OFFSITE
FPAILURE TO
BATTERY

FAILURE OF INYV

MECHANICAL

WITH RCS FILLED
OF ALL CARLS
MANUAL DAS

POWER INITIATING
RECOVER AT POWER
OF ALL CARDS

POWER INITIATING
RECOVER AC POWER

POMER INITIATING
RECOVER AC POWER
OF ENGINE - DRIVEN
DEMAND OF LOGIC
TC RECOGNIZE

POWER INT. ATING
RECOVER AL POWER
D81

STATIC SWITCH
FAILURE CAUSES

LOSS OF RNS W'TH RCS DRAINED

LOSS OF CCS/SWS WITH RCS FILLED
FAILURE OF MANUAL DAS

COMMON MODE FAILURE OF INPUT
OPERATOR FAILS TO RECOGNIZE THE

LOSS OF RNS WITH RCS DRAINED
IFICE FAY
PAL

%
:
4

1
i
!
§

INITIATING EVENT

:;g

;
i
3
j

j g
i
i

tg:
§§§!§

:
:
;
:

(PAILURE OF

:
§

WITH RCS DRAINED

RNS MOV vez2)
WITH RCS DRAINED

RNS MOV V023

WITH RCS DRAINED

WITH RCS DRAINED

RNS MOV V023
WITH RCS ODRAINED

RNS MOV V023
WITH RCS DRAINED

FAIL-TO OPEN

MANUAL DAS ACT

DEPRESSUK I ZATION

RNE MO VO23)

. 4QE-03
-208-01
20€-03
16£-03
-0oE-01

S4E-0)
20€-01
TOE-03
09E-03
00E-01

Ve ad Weuen

75E-03
20€ 06
0OE-01

.Q4E-0O3
20E-01
29E-06

he N

02E Ga
63E-06

-

.44E-0)
.208-01
00E-03
16E-03
00E-01

W e -

dam-03
20E-01
00E-03
16E-03
ooE-01

W e e

44E-O3

A
§
=]
-

WA -
<
I~

:
3

18V LOSPD
OTH -R1
ED1MODO 3
PMAOIOLBSA
RN - WANOS

IEV-LOSPD
O™ -R1
ECX-CB-GO
PMAMOD | 1
REN MANOS

OCX- SFT™
REC MANDAS

18V-L0Sk 0
OTH-R1
CCX -SFTW

LEV - OCWD
CCX -ORY -SPX

I8V -LOSPD

om-Rr1

7R -PD-ES

PMAO3I0LSSA
RHN -MANOS

1EV LOSPD

O™ R1

ZOX - PD ES

PMAGI01ASA
REN MANOS

LEV - LOSPT
O™ -R1
EDINODO 3
RN2 IMODSS

LEV -RNSD
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Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

NUMBES CUTSET PRUB PERCENT BASIC EVENT NN EVENT PROB  LUENTIFIER
103 1 93809 63 LOSS OF RNS WITh RCS DRAINED INITIATING EVENT OCCURS 8.15-0% 1BV RNSD
COND. PRCS  OF  REC -MANDAS (FAILURE OF MANUAL DAS ACT 5 Q0E-01 SO - MANDA S
ORIFICE FAILURE DUE TO PLUGGING 9 esE-0S IWIOR] TOSPX
OPERATOR FAILE TD ACTUATE ADS BEFORE CORE DAMAGE 45 00B-01 ADN - MAND |
104 1.93g-09 03 LOSS OF RNE WITH RCS DRAINED INITIATING EVENT OCCURS 8 15€-2% IEV -RNSD
COND. PROB OF  REC -MANDAS (FAILURE OF MANUAL DAS ACTY < ocE-01 REC  MANDA S
ORIFICE FAILURE DUE TO PLUGGING 9 $6E-0S IW2UR160SPX
OPEPATOR FAILS TO ACTUATE ADS BEFORE CORE DAMAGE 5 _ooe-01 ADN MAND |
105 1 93E-09 03 LUSS OF RNS WITH RCS DRAINED INITIATING EVENT OCCURS 8. 15E-0% 1EV RNSH
ORIFICE FAILURE DUE TO PLUGGING 9 a6E-0S IW20R16USPX
OPERATOR FAILS TO OPEN TWO L WST MOVs S . ooE-0 W - MANC O
COND. PROB. OF  REN-MANOS (OP FAILS TO OPEN RNS MOV V023) 5. 00E-01 RHN - MANCSC
FTY 1.92E-09 03 LOSS OF OPFSITE POWER INITIATING EVENT OCCURS - WITH RCS DRAINED 4 eaE 03 1BV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 208 01 OTH-R1
CC¥ TO START OF ENGINE DRIVEM PUEL PUMPS 2 00E-03 ZOX-PD-ES
FAILURE OF INV , STATIC SWITCH AND ASSOC . HREAKERS S 16E-04 IDAMODCS
MECHANTCAL FAILURE CAUSES MOV 023 TO FAIL-TO OPEN 1.00E+00 N2 IMODS S
107 1.92E-0% 03 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITE RCS DRAINED 4 t4g 03 LEV-LOSPD
FAILURE TO RECOVER AC POWER IN 1 HWOUR 4_208-01 O™ -R1
PUMF MFP 018 SEGMENT HARDWARE FAILURE OF DIVERTED FLOW 2 asE-02 SWRMODO 2
£/G PAILS TO START & RUN OR BER 102 FAILS TO CLOSE 2.028-02 ZO1MODO1
FAILURE OF PMS OUTPUT LOGIC 1/0s 2.09€-03 PMAMOD]
MECHANTCAL FAILURE CAUSES MOV 023 TO FAIL -TC-OPEN 1 00E-00 N2 IMODSS
108 1 89E-09 03 LOSS OF RNS WITH RCS DRAINED INITIATING EVENT OCCURS 8 1SE-05 1EV-RNSD
CCF OF ACTUATION LOGIC GROUPS 4 _E£3E-05 CCX - PHAMOD L X
OPERATOR FAILS TO RECOGNIZE NEER AND TO OPEN RNS MOV V023 S . 00E-01 REM - MANOS
109 1 88E-09 93 LOSS OF CCS/SWS WITH RCS FILLED INITIATING EVENT OCCURS 3.75£-03 1€V -COWRD
FAILURE OF MANUAL DAS REACTOR TRIP HARTWARE 1 00E-02 MDAS
CCF OF PRESSURE TRANSMITTERS 2.01E-04 COX - NMTRL 95
PRN - WANC | 5. 00E-01 PRN MAND
OPERATOR FAILS TO ACTUATE ADS  BEFPORE CORE DAMAGE 5 00E-01 ADN - MANO |
110 i B4E 09 03 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVEMT OCCURS 6§ 02E8-04 1EV - COWD
CHECK VALVE 122A FAILS TO OPEN 1.00E+00 IWACV122A0
CHECK VALVE 1245 FAILS TO OPEN 1.00E+00 IWACYI 24A0
CHECK VALVE 1228 PAILS TO OPEN 1.75€-03 TMBCVL 22RO
CHECK VALVE 1248 FAILS TO OPEN 1.75€-03 IWBCV] 28RO
MECHANTCAL FAILURE CAUSES MOV 223 TO FAIL-TO-OPEN 1. DOE-00 RN IMODSS
11 1 81E 09 .03 LOCA/RNS PIPE RUPTURE WITH RCS FILLED INIT EVENT OCCURS 1.51E-05 [EV - LOCAPRND
OPERATOR FAILS TO ISOLATE KPS PIPE RUPTURE 5. oce-01 RHN MANGE
CHECK VALVE 122A FAILS TO OPEN 1_00E+00 IWACY] 2280
CHECK VALVE 124n FAILS TO OPEN 1. 00E+00 IWACY124A0
IRWST DISCHARGE LINE “B" STRA INER PLUGGED i 40E-04 IWE - PLUG
112 1 77 09 03 LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 0ZE-04 TEV-OCWD
CCF OF THE POWER INTERFACE OUTPUT BOARDS IN PMS 2 94E-06 COX - EP- SAMX
MECHANICAL FAILURE CAUSES MOV 023 TO FAIL-TO-OPEN i .008+00 RNZ IMODSS
113 1.75€-0% 03 LOSS OF RMS WITH RCS DRAINED INITIATING EVENT OCCURS 8 158-05 TEV -RNSD
CCP OF ACTUATION LOGIC GROUPS 8 588-05 CCK - PHAMODZX
OPERATOR FAILS TO OPEN TWO IRWST MOVS S _00E-01 IWN - MANOO
5.00E-01 REN - MANCSC




Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

EVENT NAME EVENT PRUB ADENTLIF LES

POWER INITIATING EVENT
RE VER AC POWER IN Bl
k FAILURE
FAILUKRE O P AT
MECHAM I CAL FAILURE

F -
4 F SOFTWARE

WERATOR FAll
L PROB

5 .
F ¥ FTHARE
PERATOR FAILL
N PROB

¢
FALLURE
]
FAILURE
METHANT

FA wE

"N
FALLURE
MET HANI

H
AKXV BREAXES
MOUP  PRO




Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

NUBMBER (UISET PRUE PERCENT BASIC EVENT NAME

& RN
WD PROB
LEVE!
WPERATOR Fh DAMA §
™
HARDWAK B

Lo & RN
FAILURE OF

¥ OF ORIF]
WPERATOR FALL

S OF FPSITE  POWER ITIATIN
FAILURE T RECOVER AC POWER
BATTERY 0B
0SS OF DIST PANEL OF BREAKER
MECHANT CAL PAILURE CAUS

POWER INITIATI
RECOVER A ™ 1 HO

FAILURE 4¥V BREAXER
DEMAND OF LOGI MOUP PROCE
TO RECOGNIZE NEED AND T

POWER INITIATING EVENT OCCUR

RECOVER AC POMER IN ! HOUR
4KV BREAKER
GROUP PROCE
NEED AND ™

INITIATIN
VALVES 7
NEEL

RECOVER AC POWER
M PORENT
PMS OUTPUT
FATIURE CAL

POMER INITIATIN
VER AC POWER
ONENT
NIT P

URE

POMER 1 IATING
RECOVER AC POWER
DBl
I

FAll

MA I NTENAN
FAl b

TART & RUN
PMS GUTPUT
FAILURE CAD




Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

BUMBER JUTSET FROB EPEBCENT BASIC EVINT NAME EVENT PRUB  LLENTIFIER
135 1 18E-09 02 LOSS OF UFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 E-03 LEV-LOSPD
FAILURE TO RECOVIR AC POMER IN 1 HOUR 20-01 OTH-R1
CCF TO START OF ENGINE DRIVEN FUEL PUMPS 00E-03 IOX-PD-ES
LOSS OF DIST PANEL OR BREAKER A07 SPURIOUSLY  OPENS 17808 1 DASMODOS
MECHANICAL FAILURE CAUSES WOV 023 TO OOE+00 RN 3IMODSS

e

44E-03 I8V -LOSPD
20801 OTH-R1
C4E-02 SWBMODO
23E-02 ECICBLOOVO
0% -9 PMAMOD ] |
O0E+00 RN2 IMODSS

LOSS OF OFFSITE POWER INITIATING EVENT OCCURS
IN I HOUR
FAILURE OR

LOGIC 1/0s
MoV 023 TO

Ll R W )

S8E OS5 1EV-LOCAZ$ND
77E-04 OCX-ORY -SP
00E-01 REC -MANDASC
OCE-0) LP#- MANOS

OPENS INITIATING EVENT OCCURS

REC MANDAS {FATLURE OF
TO RECOGNIZE THE NEED FOR RCS

EVENT OCCURS

VAN -

SRE- 05 1BV -LOCAZ4ND
TIE-94 CCX-ORY - SP
0OE-01 REC -MANDAS:

(FAILURE OF
00£-01 ADN - MANC |

EVENT OCCURS
IN 1 HOUR
4XV BREAKERS TO
AND ASSOC
MOV 023 TO

S4E 03 1EV-LOSPD
20E-0i1 or™-Rl
20£-03 BCX-CB-GO
16E-04 TDAMODOS
OOE+00 BN 3INODSS

“hAEAE VAN

15€-05
INE 05
DOE«0C

INITIATING EVENT

-

MOV 023 TO

44E -0
20€-01
GOE-03
00E - 04
OOE«00

EVENT OCCURS

wNa s

44E 03
20E-01
BOE-O4
09€-03
GOE+00

POWER INITIATING
RECOVER AC POWER
FAILURE

PMS OUTPUT
FAILURE CAUSES

ik R

44E 03
20€-01
44 02
G2E-02
168 -03
00E«00

POWER INITIATING
RECOVER AL POWER

RN AS

44E 03

NN
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BUMBEE
15

146

147

148

145

15¢

151

152

153

154

15%

1 06E-09

1 G6E-09

1 06E-09

1. 06E-09

1.56E-0%

1 CSE-09

9 B6E- 10

9. 78€-10

9 GRE-10

9 68E-10

9 66E-10

PERCERT
02

.02

02

J2

a2

02

.02

02

0z

02

o2

Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

BASIC

LOSS OF CCS/SwWS
FAILURE OF
UNAVAILABILITY
MECHANTCAL

LOSS OF CCS/SWs
FAILURE OF
BUS UNAVAILABLE
MECHAN I CAL

LOSS OF CCS/SWS

FAILURE OF
BUS UNAVAILABLE

1055 OF OFFSITE
FAILURE TO

D/G FAILS TO
BREAKER 200
FAILURE OF
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO
BREAKER 100
D/G FAILE TO
FAILURE OF
MECHANICAL

LOSS OF RNS WITH
FAILURE OF

CCF OF PRESSURE
OPERATOR FAILS

WITH RCS DRAINED INITIATING EVEEY OCCURS

PHS OUTPUT
OF BUS ECS ES 1
FAILURE CAUSES

TO RECOGNIZE THE

POWER INITI. FING
RECOVER AC POWER
DB

122a

128a

LINE -8~

RCS DRAINED
IN IRWST TANK

POWER INITIATING
RECOVER AU POMWER
START & RUN OR
FAILS TO OPEN
PHS OUTPUT
FAILURE CAUSES

POWEF IRITIATING
RECOVER AC POWER
FAILS TC OPEN
START & RUN OR
PHE OUTPUT
FPAILURE CAUSES

RCS FILLED
TRANSMITTERS
TO RECOGNIZE THE

LOGIC 1/0s
DUE TO UNSCHEDUL
MOV 023 TO

INITIATING EVENT
LOGIC I/0s

UNSTHEDULED
mov 623 TO

IRITIATING EVENT
LOGIC 1/0s

UNSCHEDULED
mov 023 TO

INITIATING EVENT

IN 1 HOUR
BEKR 102 FAILS TO

LOGIC 1/0s
MOV 023 TO

IN | HOUR

BER 202 PAILS TO
LOGIC 1/08
NOV 023 TO

INITIATING EVENT
REACTOR TEIP

NEED FOR RCS

MA INTENANCE
FAIL-TO-OFEN
OCCURS

MAINTEMANCE
FAIL-TO-OPEN

OCCURS

MAINTENANCE
FALL-TC -OPEN

WITH RCS DRAINED

RNS WOV V023

FAIL-TO-OPEN

EVENT OCCURS
MANUAL DAS ACT

DEPRESSURIZATION
WITH RCS DRAINED

WITH RCS DRAINED

95,3
FAIL TO-OPEN
WITH RCS DRAINED

i®3.51

FAIL-TO-OPEN

DEPRESSURIZATION

EVENT PRUD.
02E-04
S3IE-04
70£-03
O0E+00

N

62E-04
S3E-04
TOE-03
GOE-DO

N

02E-04
.S3E-08
TOoR-03
0CE«.00

-

44E-03
20E-01
20E-0)
18E-C4
O0E-01

1SE-05
S9€-05
00E- 01
OGE.00

HANGE VAN

S1E-05
00E-01
T7E-D4
00£- 01

43E-03
20E-01
20E-03
DOE~00
0OE-00
40E 04

I1SE-0%
20€-05

HE® O Newuees NN

44E 03
20€-0i
02E-02
23e-02
o9e-03
00E+00

B

A4E 03
208-01
23E-02
.02E-02
09E-03
00€-00

A W Y

61E-02
O0E-92
O1E-04
00E-01

Ve

IEV-COWD
PRANOD] 1 X
EC1BS001I TR
RNZ IMODSS

IEV-COwWD
POAMOD] I X
BC1ns0i2™
RN2 3MODSS
1EV-OOWD
PRANGDL1X
ECIpS121T™M

1EV- LOSPD

EC1CBICGOVO

TEV-PNSND
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CASE 5 LIST OF TOP 200 DOMINANT CUTSETS
EVENT PROB

HUMBER CUISET PROS PERCENT RBASIC EVENT NAME

156

158

159

160

161

162

i63

164

165

L]

62E8-10

S0E-10

528-10

SZE-10

43E-10

43E-10

43E-10

22E-10

97€-10

85€-10

o2

oz

oz

0z

o0z

02

21

01

LOSS OF OFFSITE
FAILURE TO

OCF 70 START
FAILURE OF INV
OPERATOR FAILS

LOSE OF OFFSITE
FAILURE TO
PUMP MP 018
D/G FAILS TO
FAILURE OF
OPERATOR FAILS

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
FAILURE UPON
MECHANT CAL

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
FAILURE UPON
MECHANICAL

LOSS OF CCS/Sws
PMAMODZ 1 X
GPERATOR FAILS
UNAVAILABILITY
MECNANICAL

LOSS OF CCS/SWS
PMAMODZ 1 X
OPERATOR FAILS
BUS UNAVAILABLE
MECHANTCAL

Table 54B-11

WITH RCS DRAINED
BREAKERS

RNS MOV V023
WITH RCS DRAINED

DIVERTED FLOW
CLOSE

RNS MOV V623

WITH RCS DRAINED

RUN
FAIL-TO-OPEN
WITH RCS DRAINED
RUN
FAIL-TO-OPEN

MATNTENANCE
FAIL -TO OPEN

FAIL-TO-OPEN

RNS MOV Vo223

FAIL-TO-OPEN

RNS MOV V023

HMRAER HNWARER NN =weahd

U IR R

BN

el VRNNSGSE VN es

S4E-C3
20€-21
00E-G2
16E-04
00E C1

44E-03
20£-01
S4E-92
o28-02
09E-03
00€-01

44E-03
208-01
SO0E-O4
16E-03

.O0E~00

S2E-03
20E-01
40E-C4
16£-03

. 00E-00

02E-04
L6E-03
00E-01
70€-03
00E+C0

02E-04
16E-03
OCE-01
JoB-03
00€+00

02E-0¢

. 16E-03

-TOE-02

02E-04
QCE+00
D0E«00
T5€-03
TSE-03

.00E-01
.1SE-05

10E-05
0CE-00

02E-04
94E- 06
00E-01

REN -MANCS

IEY - LOSPD
oTH Rl
SWRMODO 2
ZO1MODO1
PHAMOD!
BHM MANO S

1EV LOSPD
o™ -R1
ZOX - DG- DR
PMAO30L1ASA
RN2 IMODSS

I8V -LOSPD
OTH-R1
ZOX - DG-DR
PMAO3OLBSA
RNZ INODSS

1EV-COMD
PMANMOD2 1 X
TWN MANCO
EC1BSO01™
RN2 IMODSS

IEV-OOWD
PMAMOD2 L X
Lo MANOC
EC1BSi21T™
RNZ YN005S

IEV-COWD
PMAMODZ L X
TWR MANOO
EC18S012T™
N2 IMODSS

18V -COwd
TWACV1 22A0
TWACVI28A0
IWBCVI 2280
IWBCVI24A0
RHN- MANCS

1EV-RRSD
COX - PMANOD ] - S
RN2 3MODSS

1EV-COWD
OCK - 2P - SAMX
REN MANOS



NUMBER C(UTSET FROE FPOROENT BASLC

B BIE

FAILURE

FAILURE
MECHAN !

UNAVAILABI
MECHANICAL

¥
FAILUSRE OF
BUS UNAVAI
MECHAN I CAL

: § F
FAILURE T
PSP SUBL
FAIL
FAILURE ¥
MECHAN LA

N
LABLE

Table 54B-11

E 5 LIST OF TOP 200 DOMI

»t ooy

Yo 12

PEN NITIATING
TRAMSMITTERS

REC - MANDA

10 RECOGMIZE THE

PENS INITIATING
TRANSMITTERS

REC -MANUA

TO ACTUATE M

DRA I NEL
BREAN ER
MAITNTENAN £
FALL T PEN

DA I NEL NG EVENT YOCUR
SWITCH BREAFFEF
MA ITNTENANCE
MOV 02 FAIL-TO-OPEN

WITH R t INITIATING E U
yTATI WITCH AMI AS SO BREAKER

DUE 7T NSCHFDULED MA INTENANCE
FAILURE AIS MoV 023 7 FAIL T PEN

POWER INITIATING
RECOVER AC POWER IN 1 HOUR
HARDWARE FAILURE CR DIVERTED FLOW
TART & RUN OR FAILS 7T
PMS OUTPUT 2IC 1708
FAILUKE CAU )

POWER INITIATIN
HECOVER AC POWES
ITART & RUN OR
TART & RUN OR
ek ITPUT

N LZE

¥
TO RE

EVENT ! TH ®A L

ANT CUTSETS

YEr

43

AUENTLIF IER




Table 54B-11

CASE S LIST OF TOP 200 DOMINANT CUTSETS

NUNMBER C(UTSET PROE PERCENT BASIC EVENT NAME EVENT FROB
LOSS OF OFFSIT POWER
FAILURE 1 RECOVER A
OMMON CAUSE FRILURE
PAILURE UPON DEMANI
OPERATOR ¥Fal TO RE

LOSS OF ITE POWEF
FAILURE T RECOVEN A
FAILURE
JRE UPON UEMANT F
PERATOR FAILL TD RECOCNILS

RUPTURE W1
REC  MANDA
TRANSM] TTER

7O RECOGNIZE THE

INITIATING
! A POWER
MMP 018 ILS K ve0T8 &
BREAFER ) FAILL PEN
FAILURE UITPUT
MECHAN FAILURE AUSE NOov

B PT

W I

WITH R DRAINED INITIATING EVENT
F Rl ARD

POMER INITIATING EVENT

RE R AC POWER IN 1 HOUR
URE 4KV BREAKER

PANEL OF BREANER Al SPUR 1O

FAILURE CRUSE w

FOWER INITIATIN

RECOVER AC POWER

FAILURE

TAT

FAILURE

POWER 'HITIATIN
HE VEF A POWER IN
MPONENTS FAILURE
DEMAND OF G 1 SROUP PROCE
FAILURE CAUSE MOV 023 T
POWER INITIATIN FVENT
RECOVER AC POWER
MPONENT
DEFEMANI F LOGI
FAILURE AUISE

POWER INITI
RECOVER A
OMPONENT
DFMANT F

FATLURE




A2l

187

188

18%

19

192

193

194

6. 71E-10

6 49 10

6 69E-10

6 S1E-10

& 4%E-10

6 4% i0

6 18E-10

6 18E-10

o0

o1

o1

o1

o1

o1

01

LOSS OF OFFSITE
FAILURE TO
PIXED

FAILURE UFON
METHANICAL

LOSS OF OFFSITE
FAILURE TO
COMMON CAUSE
BUS UNAVAILABLE
RECHANICAL

LOSS OF OFFSITE
FAILURE TO

PUMF 018 FAILS &
D/G PAILS TO
FAILURE UPON
HMECHANTCAL

LOSS OF OFFSITE
FAILURE T0O

PUMP 0IB FAILS w
D/G FAILS TO
FAILURE UPON
MECHANTCAL

LOSS OF OFFSITE
FAILURE TO
BATTERY

LOSS C7 DIST
OPERATOR FAILS

LOSS ©F OFFSITE
FAILURE TO
PUMP WP 018
BREAKER 100
FAILURE UPON
MECHAN [ CAL

LOSS OF OFFSITE
FAILURE TO
PUMP WP 018
BREAKER 100
FAILURE UPONM
MECHANICA!

LOSS OF OFFSITE
FAILURE TO
FIXED

FAILURE OF
OPERATOR FAILS

LOSS OF OFFSITE
FAILURE TO
FIXED

FAILURE OF
OPERATOR FAILS

POMER INITIATING
RECOVER AC POWER

COMPONENTS
DEMAND OF LOGIC
FAILURE CAUS®S

Table 54B-11

EVENT OCCURS

IN I HOUR
FAILURE

GROUP PROCESSING
nov 023 TO

EVENT OCCUPS

IN 1| HOUR

4¥V BREAKERS TO
CORRECTIVE

v 023 TO

EVENYT OCCURS

IN 1 HOUR

B FIC & RE FIC &
BKR 102 FAILS TO
GROUP PROCESSING
nov 023 TO

EVENT OCCURS

IN 1 HOUR

B FTC & RE FTC &
BER 102 FPAIlIS TO

LOGIC 1/08
NEED AND TO OPEN

IN 1 HOUR
FAILURE

LOGIC 1/0s

NEED AND TO OPEN

WITH RCS DRAINED

FAIL-TO -OPEN
WITH RCS DRA NED
OFEN

FAIL-TO OPEN
WITH RCS ODRAINED

C® BCS221 SPO
CLOSE

FAIL TO-OPEN
WITH RCS DRAINED

CB BCS22: SPO
CLOSE

FAIL-TO-OPER
WITH RCS DRAIN °
OPENS

RNS MOV V023
WITH RCS DRAIMID

DIVERTED FLOW
[(93.5]

FAIL-TO OPEN
WITH RCS DRAINED

DIVERTED FLOW
193.5)

FAIL-TO-OPEN
WITH RCS DRAINED

RNS MOV V023
WITH RCS DRAINED

RNS MOV V023

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

LR SNiwwes R A e .- RS W

LR S

ViNwWwBsSes e es

44E 02

.20B-01
L1TE-04

188-03
OOE-0C

d4E O3
2CE-01

.20E-03

vOE- 04
OCE«00

S4E 03
20E-01
SIR-062
02E-02
16E-03
00E-CO

G4E 03
20E-01
S3IE 02
02E-02

-16E-03

00E+ 00

Q4E O3
20E-01

.20E-2)

172-04
00E 01

44E O3
208-01
4aE 02
23E-02

.16E-03

OOE+-00

S4E-G3

.20E 01

44E-02
23E-02
18E-03
00€+00

.M4E-C3

20E-01

1T7E-04

09E-03

.DOE-01

.44E- 03
.20E-01

17E-04
03E- 013
00E-01

IDENTIFIER
1EV-LOSPD
OTH-R1
ED1MODL )
PMAOICLIASA
RNZ 3M0D5S5

1EV-LOSPD
OTH-R1
ECXN-CB-GO
IDABSDS1I ™
RN2 3WMODSS

1EV-LOSPD
OTH-R]
RNBMODO 7S
ZO1MODO1
PMAD YO LASA
RN2 IMODSS

LEV- LOSPD
OTH-R1
RMBMODO7 S
20IMOD01
PMAOI01BSA
RN2Z 3IMOD5S

1EV-LOSPD
oTH Rl
ED1MODG 3
1 DAMODOR
RHN MANOS

1EV - LOSPD
OTH-R)
SWENCODO 2
EC1CB100V0
PMAG2O1BSA
RNI INODSS

IEV-LOSPD
OTH-R]
SWBRODO 2
8C1C8l 00vo
PMAO 30 LASA
RN2 3IMODSS

1EV-LOSPD
OTH-R]
EDIMOD113
PRAMOD ] 1
RHN MANOS

1EV - LOSPD
OTH-R1
EDIMODL 2
PMAMOD] 1
RHN - MANOS



Table 54B-11

CASE 5 LIST OF TOP 200 DOMINANT CUTSETS

t2/

NUMBEK PERCENT BASIC EVENT NAME EVENT PROB

195 & 16E-1D 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 Q32E-02 IEV - LOSPD
FAILURE TO RECOVER AC POWER IN | HOUR ¢ 208 01 OTH-R1
BATTERY DBl UNAVAILASLE 1 20E-02 ED1#M0DO 3
BUS UNAVAILABLE DUE TO TEST OR CORRECTIVE MAINTENANCE 3 00E-04 IDABSDE 1™
OPERATOR FAILS TO RECOONIZE EED AND TO OPEX RNS MOV V023 5 00E-01 REN - MANOS

196 6 11E-10 01l LOSS OF CCS/SWS WITH RCS DRAINED INITIATING EVENT OCCURS 6 02€-0¢ TEY - WD
CHECK VALVE 1226 FAILS TO OPEN 1 .00E-00 TWACVI22A0
CHECK VALVE 124a FAILS TO OPEN 1 00E«00 TWACVI28A0
CHECK VALVE 1228 FAILE TO OPEN 1.758-03 IWBCVI2ZA0
CHECK VALVE 1258 FAILS TO OPEN S5 ROE-0¢ TWBCV125A0
MECHAN ICAL FAILURE CAUSES w0V 023 TO FAIL -TO OFEN 1 G0E«00 RN2IMODSS

197 6 11E-10 01 LOSS OF CCS/SWS WITH RCS DRAINED .NITIATING EVENT OCCURS € 02E-04 1EV -COWD
CHECK VALVE 122a FAILS TO OPEN 1 00E«00 TWACN L2280
CHECKE VALVE 124n FAILS TO OPEN 1 O0E.00 IWACY124A0
CHECK VALVE 1238 FAILE TO OPEN S a0E-04 TWBCV1 2380
CHECK VALVE 1248 FAILS TO OPEN 1. .75€-03 TWRCVI24A0
MECHANICAL FAILURE CAUSES MOV 023 T0 FAIL-TO-OPEM 1 GOE-00 RN2 3IMODSS

198 6 08E-10 €1 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED ¢ 4eE-03 1EV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 ROUR 4.20%-01 OTH-R1
COMMON CAUSE FAILURE STANDEY DG TO START 2 80E-04 ZOX-DG-US
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 168-03 PMAGI0IASA
MECHANICAL FAILURE CAUSES WOV 023 TO FAIL-TO-OPEN 1. 00E+00 PNZ 3MODS5S

19% 6 O8E- 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 O™ Rl
COMMON CAUSE FAILURE STANDBY DG TO START 2 80E-04 20X -DG-DS
FAILURE UPON DEMAND OF LOGIC GROUP PROCESSING 1 16E-03 PMAG IO 1 BSA
MECHAN I CAL FAILURE CAUSES MOV 023 TO FAIL- TO-OPEN 1 00E«00 RN2 INODSS

200 6. 02e-10 01 LOSS OF OFFSITE POWER INITIATING EVENT OCCURS WITH RCS DRAINED 4 Qe 02 1EV - LOSPD
FAILURE TO RECOVER AC POWER IN 1 HOUR 4 20E-01 y™H-R1
PUMP 018 FAILS &4 ST CK VO07B & C B #TC & RE FTC & CB BECS221 SPO 1 .53g-02 RNBMODO 7S
©/G FAILS TO START & RUN OR BKR 102 FAILS TO CLOSE 2 02E-02 ZO1MODO 1
FAILURE OF PMS OUTPUT LOGIC 1/0s 2.09€-63 PMAMOD] |
OPERATOR FAILS TO RECOGNIZE NEED AND TO OPEN RNS MOV V021 S COE-01 RHN MANCS



Table 54B-12

BASIC EVENT IMPORVANCE . CASE §

SYSTEM UNAVAILABILITY (Q) =
NUMBER OF BASIC EVENTS s

NUMBER OF CUTSETS ®
IMPORTANCE
BASIC EVENT (SDECREASE)
1 IEV-RCSOD $3.84
2 RN2IMODSS 52.58
3 IWN-MANOO 30.84
4 RHN-MANO4 26,96
S5 RHN-MANO4 -5UCC 26,92
€ IWN-MANOOC 26.90
7 IEV-COWD 23.73
8§ RHN-MANOSC 19.22
9 IWACV122A0 18.68
10 IWACVIZHAO 18,68
il REC-MANDASC 16.01
i2 IEV-CCWND 12.96
13 LPM-MANOS 11.36
14 CCX-ORY-SP 7.58
15 RHN-MANOS 7.04
16 CCX-XMTR19S 5.48
17 1IDCBSDDITM 4.99
18 IDCBSDK1ITM 4.99
19 IDCBEDS1T™ 4.99
20  ADN-MANOL 4.98
21 PRN-MANO1 3. 69
22 1EV-LOSPD 3.3%
43 OTH-R1 3.3
24 IEV-RNSD ..08
25  IWe-PLUG 2.83
26 IEV-RNSND 2.0
27 CCX-INPUT-LOGIC 2.31
28 PMAMOD11 1.12
29 IWLOR1708PX 1.07
30 IW2OR160SPX 1.07
31 TRAEPI21BSAX .8%
32 CCX-PMAMODLX .19
33 IWITL1700UFX 39
34 IW2TL160UFX +17
15 CCX-PMAMOD2X 72
36 EDIMODO) .62
37 PMAD J1ASA .61
318 PMAL.0LBSA .81
39 REC-MANDAS .80
40 201MODO1 .59
41 IWX-CV-AO .87
42 I0X-PD-ES .58
437 IWX-MV-GO1 .48
44 ADX-EV-3A .48
45 CCX-EP-SAM 40
46 MDAS +33
47 ECLCBlO0OVO .33
48 ECX-CB-GO .33
49 IDAMODOS ¥
50 CCX-SFPTW .32
S1 CCX-PMACIOX .23
52 SWBMODO2 a2
53 CCX-INPUT-LOGICX .21
54 IDAMODO4 .20
55 ECX-CB-GC .20
56 ZO2MODO) 19
$7 IEV-LOCA24ND .19
S8 CCX-PMAMODI - SW .19
59 IDABSDSITM .18
60 IEV-LOSPND 37
61 IEV-LOCA24D 17
62 IWX-FL-GP 18
63 RNBMODO7S 14
64 SUC-RLS 13
65 EC138001TM 13
66 ECLBSOLITM 13

6.197E-06
294
€454

NUMBER
or
CUTSETS

128
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DECREASE
IN SYEVTEM
UNAVAILABILITY
.A368E-06
2587E-06
«9112E-06
.6709F-08
66B6E-06
6669E-06
.4706E-08
-1913E-06
.15778-06
.1877E-06
.$237E-07
.0307-07
.0373E-07
.6959E-07
3610E-07
-3961E-07
.0896E-07
.0896E-07
.0896E-07
.08S83E-07
.486BE-07
+10338-07
.04802-07
.9100E-07
.75308-07
.4712E-07
.4331E-07
.9551E-08
.6116E-08
.61168-08
.2732E-08
.8857E-08
.7858E-08
.T8S8E-08
.4727E-08
.8563E-08
. 7749E-08
.7749E-08
.6991E-08
«6358E-08
.5178E-08
.3998E-08
.9685E-08
L9497E-09
C4744E-08
.0S83E-08
.0839E-08
.039%0E-08
.0330€-08
.9545g-08
.448SE-08
.3820E-08
.3301E-08
.2480E-08
.2340E-08
.1902E-08
.1772E~08
.1699E-08
.1)88g-08
.0762E-08
.0704E-08
.5232E-09
7608E-09
05308-09
. B629E-09
.B629E-09

BASIC EVENT
PROBABILITY
4400E-06
QGOOE+Q0
.00008-01
.00cong-01
.00008-01
.00008-01
.0200%-04
.0000E-01
. 0000E+00
.0000E+00
.0000E-~C1
.71500E-03
.0000E-01
.T700E~04
.0000E-01
0100E-04
.0000E-04
.0000E-04
.0000E-04
.0000E-01
.0000E-01
.4400E-03
.2000E-01
.1500E-05
.4000E-04
.6100E-04
.0300E-04
.0900E-03
.4600E-05
.4600E-0S
.8300E-08
.6300E-08
.8400E-0%
.8400E-08
.5800E-05
.2020E-03
.1600E-03
.1600E-03
.0000E-01
.02008B-02
. 1000E-08%
.0000R-03
.8000E-0%
8000E-08%
.6200E-06
.0000E-02
.2300E-02
.2000E-03
. 1600E-04
.2000E-06
.3B00E-05
.4400E-02
.5900E-0S
1700E-04
-3000E-04
.02008-02
.6800E-05
-1000E-0S
.0000E-04
.71008-02
.1300E-05
.2000E-0%
.$300E-02
.6000EB-01
.7000E-03
.7000E-01
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§ ™

- X W

X MAM
MAM r ¥

\ PMAM

BM

™

™

X ™,

A w

wE A

X-E} AM Y

X ;. F

mE Xie A
MAX ASA

NX ~ |
~
MA A
MA i
IN - MAN
~ j+Y p
X 15 e
M “

Q
RINK
™M
'™
A

. X
A :
A

8- MAN

™
A
A
A
X

+

&

~

VN

'S

'S

P

4

-
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148
149
150
151

153
154
155
156
197
188
159
160
16!
162
163
164
165
16F
167
168
169
170
171
172
173
174
179
176
im
178
179
180
18l
182
183
184
18%
186
187
188
189
190
191

183
194
19%
196
137
198
199
200
201
202
03
204
208
206
207
08
209
210
211
212
213
<14
21%
ale
217
218
219
220
221
222
223
224
238
226

38

ZON-MANO
IWA-PLUG
CCX-PMDO3O
RCITLISSUF
PMAOJ02ASAX
SWAMODC?

PMACJ02BSAX
CCX - PMDMODY
CCX-PLAMOD]
CCAMODO2
EC1MOD12
TDAMODO &

TRAEP121ASAX
EDIMODO?
PLIMODS 1
PMDMOD1 1
CCX-PLAOD
ECIREDG1GA
EDIMODOL
DG1-LOGIC
IDABSDSILF
CCX-LS-FA
ECIMOD121
202DG002T™
ECIBSOC2TM
EC2BS022TM
EC2BS221TM
IDDFDO19RQ
IDDFDO20ORQ
CCX~PMAEHOX
CCX - PMDMOD1 - SW
CCX - PMDMCD4 - SW
PMAMODY |
RNX-CV-GO
IDAMODO?
CCX-PL10)
CCX-PLT0]
EDIMODOL
PMDMOD12
PMDOJ0D1ASA
PLSXSO0ASA
PMDOIO1BSA
SWAMODOSP
IDCFDOOTRQ

CCX-IV-XR]
CCX-PLAMODI - 5w
CCX-EP-SA
PLAMOD1Z
IUBBSDOILF
IDBBSDKILF
IDBBSDSILY
PMDO302BSA

W il W W B D BB B VNP RN I IO DI b bt b bt bl gt Gt Bt pd et PP B4 P BRI NI RIR N BI RS BI R ) W w0 i e e e B B NN J d D DD DD e e s s 8O RS R R

130

23208-10C
9131E-10

,4508E-10
.37798-10

1048E-1¢C

.B637E-10
.6899E-10
.2403E-10
d3e7e-10

1131E-10
108z2e-10
§33%€-1)

+03188-11
.0318E-11
(7669E-11
.30918-11

3239E-11
2,06E-11

,22068-11
<6882E-11
(4948E-11
.2000E-11
.5596E-11
.98S3E-11
(75F1E-11
.3471E-11
.07008-11
.9891E-11
- 73458-11
.5320E-1

497%8-11
.8158E-11
.81588-11
.8158E-11
.7819E-11
.7819E-11
685¢E-11
.5818E-11
.5518E-11
+4556E-11
.21578-11
.0916E-11
.8601E-11
.8601E-11
.7900E-11
.56172-11
.61208-11
(5354E-11
+4524B-11
.3491E-11
.23478-11
.23478-11
.1754E-11
.1754E-11
-1081E-11
.1081e-11
.1081E-11
.2671E-12
.T184E-12
.7184E-12
. 7184E-12
.7184E-12

J400E- 15

.31008-12
.B781E-12
.58728-12
LAB39E-12

0156€-12

.0156E-12
.3288E-12
-9640E-12
.9126E-12
.6911E-12
.6030E-12
.5841E-12
.S885E-12

4699E-12

-4044E-12
(4044E-12
. 4044E-12

16%E-12
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0000E-01

-4000E-04
.6900E-08
. 2300E-03

6500E-04

.1200E-03

6500E-04

. 9800E-08

410CE-04

.1000E~03

8000R-0%

. 3200808
«7000E-03

7000£-03

- T100E-04
.1000E-05
. 1000E-08
4100E-04

4100E-04

.8300E-05%
.0S00E-04
. 740CE-04

0900E-03

.6900E-0S
.3600E-03
.0400E-04
.8000E-03
.BOOOE-06
.3700E-06
.6800E-08
.6000E-02
.7000E-03
. 7T000E-03
. T000E-0

2000E-0%

.2000E-08
.0300E-06
.1000E-0%
.10008-0%
.3500E~04
.1000E-0%
.1900€-02
.6900E-05
.6900E-05
.0400E-04
.0900E-0)
.1600E-03
. 0000E-0%
-1600E-03
.85008-03
.2000E-08
. 3000E-08
.2000E-08
.2000B-05
.8000E-06

8000E-06

.8000E-06
.0300E-06
-5400E-02
.5400E-02
.5400E-02
.5400E-02
.00C0E-06
.8000E-06
.6000E-0%
.3500E-04
.4000E-0%
.4000E-05
.4000E-08
-1700E-04
.1600E-04
.1600E-01

1700E-04

-4000E-05

1000E-05

.8200E-06
.0900E-03

8000E-06

-8000E-08
.S000E-06
.1600E-0)



1DCBSDRILP
IDCBSDEILF
IDCBSDS1ILF
EC1MODO1

CCX-PLIMOD] - SW
CCX-PL7IMOD] - SW

RNAEPRNPSA
RNBEPRNPSA
1DOMOD3 8
SWIEPSBPASA
PL1MOD12
PL7MOD12
PL4OIO2ASA
CCLEPSBPASA
ADX-MV-GO
271MODO Y
DL2-LOGIC
SWIEPSBPBSA
CCLEPSBPBSA
PL403I02BSA
SWTEPCTFASA
SWTEPCTFASA
PMDXSO0ASA
ED1IBSDSILF
PMDEHOALSA
ZO2MOD03
EDIBSDS1TM
IWNTKOO1AF
PMDMOD4 2
PL10302ASA
PL70302A8A
PRAAVIOELA
PRBAV10OSLA
PL10O3C2BSA
PL70302BSA
CCX-HE-AF
PLIXSOOASA
PLAXSOOASA
PL7XSOCASA
CCX-BC-8A
PLMMOD4 1
CCX-XMTR
EC2MOD22
PRAAVIOETM™
PRBAV108TM
CCX~-TRNSM
EC1MOD13
EC2MOD23
20X-BL-ER
2OX-FL-GP
IDDMOD21
1DABSDDITM
IDABSDKLITM™
PRX -HR -ML
PMDEHOA2SA
IDDMOD)4
PRCEPLOESA
PRDEP10OBSA
1DDMOD3S
EC2MOD221
IWX - XMTRLW
1DDMOD22
100MOD23

Pag—

el

Lo

=
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131

L2945E-12
.2949E-12
. 2949E-12
.48308-12
.80%98-12
.1599€-12
.0129E~-12

9811E-12

.98118-12

7508E-12

.7508E-12

66136E-12

A734E-12
4085E-12
.40858-12
1774E8-12
.0401E-12
.0300E-12
.0089E-~12
.65018-13
.7430€-13
.T408E-13
.1801g-13
.8804E-13
.8804E-13
.8781E-1)
(8693E-13

7915E-13

.8920E-11
.880SE-13
.B728E-13
.B694E-1)
.39328-11
.3932E-13
.6260E-1)
.6260E-1)
-4395E-13
.4395E-13
.1908€-13
. 9976E-13
.9978E-13
9976€-13
.82228-13
.4203E-11
.9007E-13
.8141E-13
.6143E-1]
.6143E-13
.4899E-11
.4067g-13
.4067E-13
.6367E-14
.2149E-14
.9960E-14
C1641E-14
(1641E-14
.4314E-14
.7764E-14
.2212E-14
.0769E-14
.Q769E-14
«77338-15
.332)E-18
-3323E-18
.9920E-16

992CE-16
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.B000E-06
.8000E-06
.B0QCE-08
,0200E-04
.0200E-04
.0000E-08
.IS00E-04
.40008-08

1000E-035

.T100E-04

7100E-04
17008-04

.7100E-04
.0900&-03
.0900E-03
-1600E-03
.7100E-04
.1000E-03
.0000E-04
.0000E-03
.7100E-04
.7100E8-04
+1600E-03
.7T100E-04
.T100K-04
.00008-05%
.8000E-06
.0D000E-0%

0000E-04

.Q000E-04
.4000E-06
.3500E-04
.1600E-03
.1600E-03
.0900E-0)
.0900E-03
.16002-03
. 16C0E-03
.2000E-06
.0000E-0S
.0000B-05
.0000E~08
.4000E-06
.JS00E-04
.0100E-04
.8000E-05
.D000E-04
.0000E-04
.0100E-04
.8000E-35
-8000E~0S
-3600E-06
.J000E-06
.9200E-04
.0000E-04
.0000€E-04
.2000E-07
.0000E-05
.3200E-0%
.7T100E-04
.71008-04
.1900E-02
.6800E-0S
,<000E-09
. T000E-03
.7000E-03
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117
118

13?7
138

145
146

153

PMAMOD? | X
1DOBSDD]TM
1DDBSOK1T™
1DDBSDS 1 TH
RNDEPO2ISA
CCX - PMDMOD1
EC1BSO01T™™
EC1BSO12TM
EC1BS121TH
CCX- PMDO D
CCX - PMDMODA
IWBCV12 A0
IWBCV25A0
IWBCV1Z2A0
IWBCV124A0
CCX- PMDMOD | - SW
COX - PMDMODA - SW
1DDFDOLIRQ
1DOPDO20RQ
ANX-PM-F§
10DBSDDILF
IDDBSDKILF
IDDBSDS1LF
EC1MOD12
CCX- PMDENO
PLSMOD1 1
IDAMODO €
RNX - KV-GO
EC1MOD121
MDAS

PLSO30LASA
PLS0301BSA
TWN-MANCO
T01MODO1
ED1MODO1
RHN-MANO4
RHN-MANO4 - 5UCC
IWN-MANCOC
ECICB100VO
BC1BS00ILF
PMAMOD1 2X
TDAMODOB
PEX-AV-LA
PMADI02A5AX
EDIMOD1]
ED1MODO?
IWA - PLUG
IDBBSDDITM
IIBBSDK1TM
IDBBSDS1TM
RHN-MANOSC
IWACV123A0
IWACV125A0
IRAEP121ASAX
IDCFDOOTRQ
IDCFDCOBRQ

© PMAO3I02BSAX

REC -MANDASC
IDBFDO13RQ
IDBFDOL4RQ
CCX-PLAMODL
201M0D0O4
L{DBRSDDILP
IDBBSDKILP
IDBFSDS1LP
LPM-MANOS
IDCBSDOLLY
IDCBSDKILY
IDCBSDSILP
IEV-LOSPND
ED2MODO)
Z02MODO1
RNBMODO?S

SWBMODO2
EC2CR200VO
CCBMODOLS
PMAMOD22X
CCX-PL4O]
CCX-PL1MOD]
CCX-PLTMODL
ECSEPMCBLSA

T. 4636

$0.2311
$0.2211

RO E®®E®EDEPE®W DO

231
9834
8938
- 8647
8647
-B647
8083
1863
0259
0259
9390
9380
4279
4279
4069
40869
1768
-1517
1517
1817
1502
1056
2508
9817
71622
9242
8814
(7448
7446
8387
4566
4936
. 9627
9249
8971
6128
5741
5466
5187
.978%
5803
.360%
3857
.$813
4981
4981
4981
2324
6823
. 6823
.5104
.6027
6027
8233
0130
. 8054
.B054
1282
8817
4445
(4445
4445
. 3584
0768
0765
.0768
98189

778541

31878
09824

91662
87951
51921
44717

30092
27361

.47361
-27138

1808E-06
.3133E-06
+1123E-06
A123E-08
(976E-06
.0920E-06
.9043E-086
. S042E-06
90418-06
.8290E-06
AS04E-06
AS66E-06
<3S66E-06
. 35128-06
.3512E-06
L3195E-06
.J195E-06
3182806
<J182E-06
(3NIBE-06
.J0Z4E-06
JO24E-06
.J024E-08
. 3023E-06
. 2995E-06
.i46SE-06
J2E99E~06
.2163E-06
-L034E-06
Q377E-06
.0293E-06
(0293E-06
C9112E-06
.763SE-06
.6890E-06
.6709E-06
.66BEE-06
.6669E-06
. 6493E-06
.S229E-06
.4592E-06
4S75E-06
1621E-06
2754E-06
2618E-06
2615E-06
2135E-06
2083E-06
2083E- 06
2083E-06
1913E-06
.1878E-06
.1878E-06
.1471E-06
.0289E-06
.0289E-06
.0240E-06
.9237E-07
. 79508-07
.7950E-07
.7856E-07
.6029E-07
0924E-0?
09248-07
0924E-07
0373E-07
BE44E-D7
8844E-07
.B644E-07
.1860E-07
.2581E-07
. 1732E-07
.5384E-07
L52598-07
.$029E-07
.2796E-07
.23183E-07
. 1443E-07
12748-0"
1274E-07
.1260E-07
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.16008-03
.QO00E-04
O0COE-04
.0000E-Cd
.71008-04
.4100E-04
. 7000E+0)
.70008-03
.7000E-0)

69C0E-05

-9800K-08

B000E-04

.8000E-04
. 75008-03
.75008-03
.1000£-0%
.1000E-08
,2000E-0%
.« 000B-0%
. 7000B-04
.BO0CE-06
.B0uOE-06
.8000E-06
.8000E-08
.Q300E-06
.0900£-03
. 3200E-08

1000E-04

.68008-08
.0000CE~02
.1600E-03
.1600E-23
.0000gE-01
0200E~02
.0400E-04
.0000E-01
.00C0E-01
.0000E-01
.2300E-02
.B8000E-06
.$300E-04
.17008-04
.1000E-05
.65008-04
.1700E-04
.05008-04
.4000E-04
.0000E~-04
-0000E-04
.0000E~04
. 0000E-01
.8000E-04
.8000E-04
.8300E-08
.2000E-05%
.2000E-05
. 6500E-04
.0000g-01
.2000E-08

2000208

.4100E-04
.2500E-03
.B000E-06
.80CGOE-06
.80C0E-06
.0000E-01
.800CE-(6
.8000E-06

B000E-06

.7100E-02
. 70008-02
.0200E-02
.$300R-02
.4400E-02
.3300E-02
.04002-02
.1600E-03
.6900E-0%
.4100E-04
.4100E-0¢

T1L98-04
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REVISION TO FRA FAGE 54A-6

[his sensitivity is performed by modifying the following basic events in the quantification
output file
IWACVI22A0 = 1.0, IWACY O= SKREO4 IWACVINMAO = 10
IWACVI2SAO = SBE-O4, IWBCVI122A0 = | 7SE-03. IWBCVI123A0 = S 8EM
IWBCVI124A0 L 7SE-O3; IWBCVI25A0 = S 8E-O4; IWAN-CV-AO = 4567 1.1}
05, IWX-MV-GO! = 0808 1 BE-05, IRWMODOSS = 0 and IRWMODO6S = ()

Requantification of the cutset fde with these changes provides a core damage frequency of
+-8B8-47 2 0E-Q7 events per year. Since this evaluation is a sensitivity siudy of the main

exercise in assessing the reliability of the new [IRWST design, the output file for this case is
not included in this report

This estimate of the core damage frequency at shutdown is believed to be conservative for the
fn”n\»\il\g reasons

One train of the IRWST is assumed to fail during beth drained and non-drained
conditions

Approximately &7 61 percent of the core damage frequency of +-88-87 2 0E-07 events
per year is attnbuted to dominant failures that include failure of the IRWST injection

line strainer; (1.e., the top two cutsets total 1. 2E-07, and these cutsets include basic
event IWB-PLUG)

The IRWST water is considered to be clean water, suitable for injection 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
Revision 6 of the PRA. ‘Ihe plugging of the IRWET strainer is expected (0 be a much
less probable event than reflected in a failure probability of 2 4E-04

(herefore, failure of the IRWST line strainer is more dominant than would be expected for
fallure of a strainer in a clean water sysiem. If a more realistic failure probability 1s used for
strauner plugging, the resulting damage frequency of the model having a single IRWST
train configuration should be mucn closer to the core damage frequency of § SE-08 events pet
vear. This is obtained from the baseline shutdown model of PRA. Revision 6

IRWST Recirculation Paths Changed from 10-inch and &-inch Lines to 6-inch Lines

This design change has no impact on the shutdown core damage frequency calculation, since

the recirculation function is not credited in the Level | shutdown PRA. (See note in Section
S4A 13 below)




