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1.0 Safety Issue

The NRC isrued Generic Letter 89-10 (GL89-10) which identifies a
phenomenon known as pressure locking and thermal binding of gate
valves. NUREG-1275 (Ref. 1) discusses this phenomenon and provides
instances of occurrences. CY performed an analysis (Ref. 5) which
identified the following seventeen motor operated flexible wedge
gate valves which under certain transient conditions are potentially
susceptible to pressure locking (PL) or thermal binding (TB):

Valve BL TB
SI-MOV-861A, B, C, & D X
SI-MOV-871A & B X
SI-MOV-901 & 902 X
CH-MOV-292B & C X
RHR-MOV-780, 781, 803 & B804 X X
SI-MOV-854A & B X
SI-MOV-873 x

The identified valves are located within the high pressure and low
pressure injection systems, the residual heat removal system, and
the charging system. Failure of these valves for certain plant
transients (LOCAs, SGTR, loss of control air, etc.) could have a
potentially significant impact on the CY core damage frequencies
(CDF) associated with these transient initiators.

2.0 Objective of the PRA Analysis

The PRA section was requested to examine the impact on public
heatlth and safety due to having operated CY with the 17 valves

listed above at a failure probability that is greater than




BD4297 5-80 NORTHEAST UTILITIES SERVICE COMPANY
SUBJECT __An Analysis of the Risk Impact Due to Pressure = BY _J.K. Rothert _ DATE — . 08/02/85
e MREKARG ARG Thermal Binding of CY ECCS MOVe Cmm-lY.lJLJ&nah__.DM1.A‘:7¢"
CALC. NO. PRASSNOA-01294-8Y REV. ___ 0
SHEET NO. 5 oF 21

originally estimated. This summary report documents the methods and

results of that analysis.
|
\
|

3.0 Method of Analysis |

All of the 17 valves that are under consideration are components of
systems used to mitigate accident intiators leading to core-damage.
Therefore, it was concluded that an appreciation of the risk impact
can be derived by measuring the impact on CDF. Pressure locking
(PL) is not a very well understood issue in that many valves that
are susceptible, (i.e., meet all conditions and known requirements
for failure) do not fail and yet while others do.

SI-MOV-861A, B, C, & D, SI-MOV-871A & B, and SI-MOV-901 & 2

The SI-MOV-861A, B, C & D valves are 3 inch diameter Crane flexible
wedge motor operate gate HPSI injection valves. The SI-MOV-871A &
B valves are 4 inch diameter Westinghouse flexible wedge motor
operate gate LPSI core deluge valves. The SI-MOV-901 & 902 valves
are 7 inch diameter Westinghouse flexible wedge motor operate gate
cross connect valves. For these valves, pressure locking (PL) was
determined to be a potential concern for large, medium and small
LOCAs.

The change in CDF for small LOCAs was determined not to be as
significant a concern as for large and medium LOCAs bhased on the
following and therefore not evaluated in this analysis. The SI
valves are only reguired in the event of charging injection failure.
Additicnally, the small LOCA does not result in sudden rapid RCS
depressurization. RCS depressurization would be much slower for the
small LOCA case than for large and medium LOCAs. The SI signal for
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these 35I valves is taken from the pressurizer. Since RCS
depressurization is slower for a small RCS LOCA, the pressurizer
pressure more closely follows RCS pressure. This in turn would

result in lower pressure differentials within the SI valves. Thus,
the SI valves would need less pullout thrust than in the large and
medium LOCA cases (Appendix A). Therefore, the likelihood for
pressure locking being a concern for small LOCAs is significantly
less than for the large and medium LOCA cases. Additionally, on
March 27, 1980 CY experienced a transient wherein a spurious SI
occurred (Ref. 14) which required these valves to operate. Based
upon the resultant LER 'all systems operated as designed;' in other

words, the SI valves that were required to open 'opened'.

The large and medium LOCAs with and without a coincidental LNP are
therefore considered to be the transients of concern for PL of these
SI valves. These transients result in rapid RCS depressurization
which could result in the pressure locking phenomenon for these
valves. In these cases, the time delay from the start of the
transient until these SI valves begin to unseat can potentially
result in large differential pressures between the upstream,
downstream, and bonnet faces of these valves. The objective of the
following analysis is to determine the change in CDF by accounting
for this potential valve failure mechanism.

This analysis will evaluate the change in CDF due to PL for these
SI valves for the following four transient cases:

large LOCA transient

medium LOCA transient

. large LOCA transient with conseguential LNP
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-medium LOCA transient with consegqguential LNP

Large and Medium LOCAs, no LNP

PRA has reviewed several references and has had numerous
discussions with plant personnel to make a determination as to
the probability of these valves failing due to the pressure
locking phenomenon for large and medium LOCA events. To make
this determination, a combination of deterministic and
qualitative evaluation was performed to determine the SI
valves' failure rate. The following is a discussion of
insights gained, the approximation of the failure rate for
these valves, and the impact on the CDF.

For pressure locking of these Sl valves to be of concern, the
bonnet must become pressurized. This can occur from primarily
two scurces (Ref. 5) for these valves; RCS pressure leakage
into the bonnet during normal operation and cycling of valves
during plant heat up.

At CY, the largest of the valves of potential concern are
flexible wedge gate valves with an approximate diameter of 7
inches. The reported pressure locking incidents of Appendix
A to NUREG-1275 (Ref. 1) were reviewed for their applicability
25 CF . Based upcn the amount of available information, the
pressure locking phenomenon appears to predominately affect
large fliexible wedge gate valves (assumed 210 inches in
diameter) and double disk gate valves (assumed all sizes).
For the flexible wedge style valves, it appears that the
larger the flexible wedge gate valve (extrapoclated from Ref.
2):; the greater the likelihood of RCS side disk flex which
could thus result in bonnet pressurization. The double disk
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-gate valves potential for bonnet pressurization appears to be
relatively consistent irrespective of the size of the valve.
Thus based upon the previous discussion, these SI valves, due
to their size, are considered much 1less 1likely to be
susceptible to bonnet pressurization due to wedge flexing than
larger flexible wedge gate valves.

Pressure locking resulting from valve cycling during plant
heat up yields the greatest potential for PL. These valves
are cycled with RCS temperature and pressure at 400°F and 1400
psi. Based upon the criteria of Ref. 11 the calculated
results of Ref. 12 are considered extremely conservative for
these valves from the PRA prespective. Specificaly since PL
is not a very well understood issue in that many valves that
are susceptible, (i.e., meet all conditions and known
requirements for failure) do not fail and have not failed.
Additionally, at these calculated pressures, the bonnet has a
high potential for failure due to leakage (observed) or due to
rupture (never been observed).

These SI valves are commanded open within the first seconds of
a LOCA. Ref. 3 shows the RCS pressure is decreasing rapidly;
however, as can be seen from Ref. 3, the RCS is still at
approximately 900 psi when the valves would get the SI
signal /power to open. No undervoltage condition for the valve
motors was assumed since no other coincidental transient is
assumed to occur. The HPSI pumps have started and are
pressurizing the other side of the wvalves. Reference 2
provides a calculation methcd for determining if a valve
should be considered pressure locked. The method and
calculations (Appendix A) show that the v.lve motors developed
sufficient thrust to overcome the effects of pressure locking

for a large or medium LOCA transient without a coincidental
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.LNP with bonnet pressures equal to RCS pressure. Appendix A
also provides a calculated estimate of the maximum bonnet
pressure (approx. 4370 psi) that would result in motor stall
for SI valves B61A through D. These calculations took into
consideration valve test data, expected plant operating
conditions at the time of a transient, and expected plant
conditions post transient.

Based upon Ref. 11 bonnet pressures in these valves were
calculated to be in excess of 14000 psi. The live load
packing torqgue for these valves corresponds to the RCS design
pressure (2485 psi at 650°F - conversation with A. Krinzman of
CY). The purpose of live load torgquing of the valve bonnet
packing is to provide reasonable assurance that valves do not
leak for internal pressures below the corresponding design
pressures for the 1live 1locad packing torque. Thus for
pressures in excess of 2485 psi a very high likelihood of
excess pressure leak off is considered to exist due to leakage
through the packing. These valves are inspected for packing
leakage with the plant at rated RCS pressure and temperature
(2020 psi at 540°F"). 1If a valve is observed to be leaking it
is assumed that the RCS valve face seat is leaking by and that
bonnet pressure is egual to RCS pressure. This assumption is
considered reasonable due to the relatively small valve size
(3 inches) resulting in bonnet inventory being insufficient to
sustain continuous leak off rate with both wvalve faces
properly seated.

The generic base failure rate for a motor operated valve
failing to open in the CY PRA is 4.0E-3/demand. This value is
based upon industry data which has a high probability of
already including failures associated with the pressure

locking phenomenon. For these SI valves the CY PRA failure
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-rate is 2.4E-2/demand (the generic base failure rate was
increased by a factor of 6, since these valves are only tested
during refueling outages). The common cause failure of these
SI valves is determined by applying an additional appropriate
beta factor to these SI valves failure rate.

PRA at this point wishes to re-iterate its
acknowledgement/recognition of the significance of the PLTE
failure mechanism, the importance of these valves to safe
shutdown given a LOCA, and the resultant potential dire
conseqguences should they fail. However, based upon the
previous discussions to assume that these valves are failed
with a certainty of one is overly conservative and is not
considered representative in this case. Therefore, the CY IPE
failure rate of 2.4E-2/demand for these valves was assumed to
increase by an additional 50% given the following:

the possible double counting of failures,

the valve population size (those potentially affected by
PLTBE and those that are not)

the potential for bonnet pressurization, and
the calculated motor thrust to overcome PL.

Thus, for purposes of this analysis the random failure rate
for these 8I valves is 3.6E-2/demand (Table 1).

It is recognized that PLTB is primmarly a common cause failure
mechanism concern. Therefore, it was assumed/recognized that
the additional increase (1.2E-2) in the random failure
probability is the common cause failure probability due to the
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LOCA

-PLTB mechanism irrespective of combination (2/2, 2/3, 2/4,
etc.). This additional common cause failure probability for
PLTB was added to the calculated CY PRA common cause failure
due to other mechanisms to yield a new common cause failure
probability for purposes of this analysis (see Table 1).

The core damage change for the LOCA cases without a
consequential LNP was calculated by requantifying (Appendix B)
the event trees for the large & medium LOCA cases (Ref. 5, C2-
517-1041-RE) . This was accomplished by accounting for the
possible increased valve failure rate (Table 1) due to
pressure locking (Appendix B).

large LOCA from 2.69E-5/yr to 3.33E-5/yr 6.4E-6/yr
medium LOCA from 1.64E-5/yr to 2,65E-5/yr 1.0E-5/vr

For compariscn purposes, if the assumption is made that these
valves are failed, the associated CDF is eguivalent to the
large and medium event initiator frequencies (3.9E-4/yr and
6.1E-4/yr, respectively).

with LNP

The large and medium LOCA cases with a coincidental LNP were
also identified as a potential concern.

Given a LOCA with a coincidental LNP the differential
pressures within the SI valves would be greater than in the
non-LNP cases. This is due to the additional 10 second time
delay for EDG start and 1load, prior to these SI valves

receiving power to start opening.
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-The potential of a large or medium LOCA with a coincidental
LNP is calculated as follows:

large LOCA with coincidental LNP

(3.0E-2/yr)X(3.9E-4/yr)X(1/365) = 9,6E-8/vr

where;
HNP LNP frequency (9.0E-2/yr)
large LOCA fregquency (3.9E-4/yrx)
adjustment factcr (lyr/365day)

medium LOCA with coir~idental LNP

(9.0E-2/yr)X(6.1E-4/yr)X(1/365) = 1,SE-1/v¥r

where;

medium LOCA frequency (6.1E-4/yrx)

These events are considered for design basis, however they
have a very small probability of occurance from the PRA
analysis perspective.

CH-MOV-292B & C

CH-MOV-292E & C are Westinghouse 3 inch flexible wedge gate valves
and are not directly modeled in the PRA (Ref. 7). These valves are
normally open and thoir operation (closure and latter reopening) is
dependent upon the transient initiator. Review of Ref. 5 identified
sevsral transients for which these valves are credited. However the
only transient that PRA determined to be applicable is the loss of

control air (CA). For this transient these valves are indirectly
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credited by PRA via operator actions to isolate charging to prevent
pressurizer overfill, The other identified transients credit
closure and reopening of these valves in the latter stages of these
transients to reach a cold shutdown condition. PRA currently only
models CDF for failure to reach a safe hot shutdown condition.
However, these valves failing due to PL would not be expected to
have any measurable impact on core damage in these latter stages of
a transient. This is primarily due to operators having 1) time to
take action since the reactor is in a stable hot shutdown condition

and 2) other potential alternate flow paths to bring the plant to
a safe cold shutdown condition.

To determine the potential impact upon CDF the operator actions
which credit these valves were revised and assumed to be a 50%
increase in the failure probability (Table 1). This wvalue is
considered conservative based on significantly increasing the
failure of the coperator action and on the previous discussion of the
SI valves potential failure due to PLTB.

To calculate the change in CDF the applicable transient of Ref. 7
was reviewed, the new conditional failure rate for these valves from
Table 1 were applied, and the following changes in CDF were
calculated (Appendix B):

loss of CA - from 6.54E-6/yr to 7.13E-6/yr S.9E-7/vx
This change in CDF is considered conservative since it does not

consider operators huaving: 1) time to take action since the reactor
is in a stable hot shutdown condition and 2) other potential

alternate flow paths to bring the plant to a safe cold shutdown
condition.
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RHR-MOV-780, 781, 803 & 804

RHR-MOV-780 & 781 and RHR-MOV-803 & 804 are two sets of Westinghouse
10 inch flexible wedge in series gate valves that are the RCS to RHR
suction and return valves, respectively. These valves are normally
closed and a review of Ref, 5 identified that these valves are
potentially susceptible to PLTB when placing the RHR system in
service per NOP 2.9-1 (Ref. 8) or AOP 3.2-53 (Ref. 9). Ref. 5 also
notes that the conditions that these valves are normally operated
at under NOP 2.9-1 are the same that could result in PLTB of these
valves and that no failures due to the PLTB phenomenon have ever
been credited to these valves. Based upon Ref. 5, AOP 3.2-53 is
only entered into for transients which would require plant shutdown
form outside the control room. For this situation pressure locking
is the identified failure mechanism. Since these valves are in
series it is considered reasonable that only one of the two valves
in the series is exposed to high RCS pressure and thus potentially
susceptible to the pressure locking failure mechanism.

PRA credits/models these valves in the internal events model (Ref.
7) for the early establishment of long term cooling for the steam
generator tube rupture (STGR) initiator. PRA also reviewed Ref. 10
for the external events model for situations where shutdown from the
outside the control room is credited. In the external events
analysis only CDF associated with failing to reach a safe hot
shutdown condition were considered. As in the internal events model
the external events model does not model bringing the plant to a
cold shutdown condition. However, these valves failing due to PL
would not be expected to have any measurable impact on core damage
in these latter stages of a transient. This is primarily due to
operators having 1) time to take action since the reactor is in a
stable hot shutdown condition and 2) other potential alternate flow
paths to bring the plant to a safe cold shutdown condition.
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To quantify the potential significance of these valves for the SGTR
event the valves failure rate was increased by 50% (Table 1) and the
calculated change in CDF tor the internal events model envelopes the
external events model chance in CDF. This is considered
conservative since PL would have to occur under what are considered
the valves normal operating conditions, and by assuming that PL
occure in the early stages of the transient. However, to balance
these conservative assumptions only one valve in the series is
assumed susceptible to PL.

Combinations of these valves are credited in the PRA for the SGTR
initiator. To calculate this change the applicable transient of
Ref. 7 was reviewed, the new conditional failure rate for these
valves from Table 1 was applied, and the following change in CDF was
calculated (Appendix B):

SGTR - from 7.78E-6/yr to 8.40E-6/yr 6.2E-7/yx

This change in CDF is considered very conservative since it does not
consider operators having: 1) time to take action since the reactor
is in a stable hot shutdown condition and 2) other potential
alternate flow paths to bring the plant to a safe cold shutdown
condition.

These valves are not modeled by PRA since at the initiation of a
transient these valves are in the open position. Pressure locking
of these valves is of concern in the latter stages of a transient
(not in the early stages) after these valves have been closed and
are then required to reopen to reach a cold shutdown condition. PRA
currently only models CDF for failure to reach a safe hot shutdcwn
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condition. However, these valves failing due to PL would not be
expected to have any measurable impact on core damage in these
latter stages of a transient. This is primarily due to operators
having 1) time to take action since the reactor is in a stable hot
shutdown condition and 2) other potential alternate flow paths to
bring the plant to a safe cold shutdown condition.

4.0 Results

PRA wishes to again acknowledge/recognize the significance of the
PLTBEB failure mechanism, the importance of some of these previously
discussed valves to safe shutdown given a transient initiator (ie.,
LOCAs, SGTR, etc.), and the resultant potential dire conseguences
should they fail. However based upon the previous
analyses/discussions, to assume that these valves are failed with
a certainty of one fcr all cases is overly conservative and is not
considered representative of what the potential significance
associated with PLTB failure mechanism truly is. This analysis is
PRA's effort to quantify this potential significance based upon
uncertainties associated with both the knowns and unknowns of PLTB
and CY plant operations.

The total CDF change due to pressure locking was calculated to be
1.76E-5/yr. This increase is a summation of the following changes
in the CDFs for the following transients:

large LOCA no LNP 6.4E-6/yr
medium LOCA no LNP 1.0E-5/vr
large LOCA with LNP <1.0E-7/yr
medium LOCA with LNP <1.5E-7/yr
loss of CA S5.9E-7/yx

SGTR 6.2E-7/yx
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This <change represents an approximate 14% increase in the calculated
CY CDF of 1.3E-4/year from Reference 7.

Current PRA model only considers failure to establish hot shutdown
in the determination of CDF. Many of the valves are only credited
for the establishing cold shutdown from hot shutdown which is not
currently modeled. Thus the impact on CDF from failing to go from
hot shutdown to cold shutdown cannot be quantified. However, these
valves failing due to PL would not be expected to have any
measurable impact on core damage in these latter stages of a
transient. This is primarily due to operators having 1) time to
take action since the reactor is in a stable hot shutdown condition
and 2) other potential alternate flow paths to bring the plant to
a safe cold shutdown condition.
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Subject to Pressure Locking," MOV-95-140, August 4, 1995,
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VALVE 1D DISCUSSION PRA FAILURE PRESS. LOCKING PL FAIL. PRA BASIC
3
RATE & MODE (PL) FACTOR RATE EVENT ID
"N oWy RO § O8] BHR Lo T het ben suct ion valees  PL oronrern 2.8 -2/ PTO " 1 6R 3/ FNAVA T80
fnowmat Ty Losad) te Por operat ion of these valves when L3 N 1 %%E 28 T TROATY
shut fown friws & traasient 18 required from
cutnids the comtrnl room PL in rot
considesed 4 concern for A& transient when
shut down from the rontrpl foom is possibie
Thess valves are in series *hun the upst rewm
valve (7AD) ix subject Lo P
aW ANy & A0R BMR loop 2 cold leg iofect ion valves 5o 2.8%-270 YO 1.% 1. 68 2/D EMAUAREC Y
wrmally «lowed) ws for 51 WOV TAn ¢ TH) These valves are in 288 2/D 1 96K -2/D e VRO AR TY
series thus the upstceam vales (BOY) s
subject to P

The pressure locking factor is an adjustment to the MOV failure rate to account for the potential of the
MOV failing due to pressure locking (PL). The factor takes into consideration relevant pertinent data
about the valve (presented in section 2), its potential to be exposed to conditions that could result in
PL, and the uncertainty of whether or not the valve will operate. A 1.5 or 50% increase in failure rate
is assumed for components which are considered to have a low probability of being potentially susceptible
to pressure locking phenomenon. The 1.5 factor is applied to individual component failure rates. It is
recognized that PLTB is primmarly a common cause failure mechanism concern. For CCF failure probability
it was assumed/recognized that the additional increase (1.2E-2) in the random failure probability is the
common cause failure probability due to the PLTB mechanism irrespective of combination (2/2, 2/3, 2/4,
etc.). This additional common cause failure probability for PLTB was added to the calculated CY PRA
common cause failure due to other mechanisms to yield a new common cause failure probability for purposes

of this analvsis.
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C

Northeast
l Utilities System

Memo

August 4 1985
MOV-95-140

To: thn Rothert

From: R S Van Steenbergen f/ %»- M

MOV Group, CY, Ext. 3184

Subject: CY - Re-evaluation of SI-MOV-861A, B, C, D, SI-MOV-871A, B, SI-MOV-801 & 902 Subject
to Pressure Locking

References. 1. Connecticut Yankee LER 50-213 95-010-00, “Pressure Locking of Safety injection
Valves", dated April 6, 1995

2 Dana E Smith, “Calculation to Predict the Required Thrust to Open a Flexible
Wedge Gate Valve Subjected to Pressure Locking”, Entergy Operations Inc,
Grand Gulf Nuclear Station, Port Gibson, MS 39150, Prepared for NRC Public
Meeting February 4, 1994 New Orleans, LA

3. Westinghouse Electric Corporation Letter 83CY-G-0072 “Haddam Neck Plant
Core Deluge/MOV Interlock Design”, D. J. Petrarca to C. H. Wu dated December
17, 1993

4. NUSCO Memo MOV-85-384 “CY-GL 88-10 MOV Program MOVs SI-MOV-861A,
B. C & D and SI-MOV-871A & B and RH-MOV-780, 781, 803 & 804-Bonnet
Overpressurization”, N. P. Sacco to R. S Van Steenbergen dated July 14, 1995

5 Memo entitied "Use of Fig. 2 Hot Leg Pressure For Cold Leg Breaks", John
Rothertto R S Van Steenbergen dated August 4, 1995 (attached)

€. Memo entitied "Pressure Distribution at Haddam Neck Following a LB LOCA", A
Chyra to J. K. Rothert dated August 4, 1995 (attached)

The following table lists required thrusts to open the valves of concern in Reference 1 when pressure
locked as well as their open thrust capability and their open thrust limits. The assumptions used in
this evaluation are more realistic than the original evaluation (Reference 1) which resulted in the
valves being declared inoperable The required thrusts where calculated using the Entergy method
of Reference 2 which was used previously to determine historical operability of these valves



August 4, 1995

MOV-85-140
Page 2 of 3
Valve No. Required Thrust | Actuator Open Open Thrust
Thrust Capability | Limit
SI-MOV-861A | 20332 to 32704 | 18295 14912°
SI-MOV-861B | 20332" to 32704° | 18295 14912°
SI-MOV-861C | 16944 to 25631° | 17934 14912°
SI-MOV-861D | 20332 to 32704° | 17224 14912°
SI-MOV-871A | 12116 29901 17100°
SI-MOV-871B | 17822 28042 17100°
SI-MOV-901 9701 19693 15337"
SI-MOV-902 8701 20856 15337°
Notes: 1. Internal Bonnet Pressure = 5500 psi 3. Valve Limit
2. Internal Bonnet Pressure = 10000 psi 4 Operator Torque Limit

The range of required thrusts for SI-MOV-861A through D correlate to the range of possible bonnet
pressures given in Reference 4 The bonnet pressure at which the required thrust would equal the
most limiting valve's (SI-MOV-861D) open thrust capability is calculated to be 4374 psig

Subsequent surface temperature measurements of SI-MOV-861A, B, C, and D where made when
the RCS was at operating temperature  The maximum temperature measured under insulation at a
valve's center ine was 368°F. This is much less than the assumed 562°F uninsulated bonnet
temperature which the above bonnet pressure range is based on. Thus, the range of bonnet
pressures used in this analysis is conservative.

The foliowing assumptions where used in the caiculations

SI-MOV-8614 B C.D

No motor torque derate due to high ambient temperature was applied due to the valves opening
immediately upon initiation of a of a large break LOCA It is assumed that the motor windings
would not heat up significantly enough to effect motor output torque

No loss of offsite power is assumed Motor undervoltage used based on normal offsite power
available at time of LOCA initiation

Stem torque coefficient of friction equal to 0.15
Bonnet pressures between 5500 and 10000 Ib due to heating effect from RCS (Reference 4)

Upstream pressure equal to 20 psig which is the elevation head due to the RWST. The HPSI
pumps are on a 10 second start delay after receipt of a safety injection signal SI-MOV-861A B,
C. and D would be partially open before the HPS| pumps started.

Down stream pressure equal to 900 psig which would be the hot leg pressure at the time the
pressurizer pressure S| setpoint is reached (1700 psig) after a large break LOCA per Reference
3, Figure 2 References § and 6 justify the use of hot leg pressure instead of the cold leg which
SI-MOV-881A, B, C and D are connected to

Static pull out estimated at 8000 Ib. from previous VOTES tests



August 4, 1995
MOV-985-140
Page 3 of 3

» Valve factors from Pi-13 dynamic test evaluations or grouping if valve was not dynamically
tested.

SI-MOV-871A, B
* No motor torque derate due to high ambient temperature was applied due to the valves opening
immediately upon initiation of a of a large break LOCA. It is assumed that the motor windings
would not heat up significantly enough to effect motor output torque

* No loss of offsite power is assumed. Motor undervoltage used based on normal offsite power
available at time of LOCA initiation

e Upstream pressure equal to 20 psig which is the elevation head of the RWST. The LPSI pumps
are on a 3 second start delay after receipt of a safety injection signal. SI-MOV-871A and B
open immediately upon a Si signal.

» Down stream pressure equal to 900 psig which was determined from Reference 3. F igure 2
* Bonnet pressure equal to normal RCS pressure of 2000 Ib

e Stem torque coefficient of friction equal to 0.15

SI-MOV-901, 802

» Motor torque derated due to an ambient temperature of 140 °F which is the PAB LOCA
temperature

* No loss of offsite power is assumed Motor undervoltage used based on normal offsite power
available at time of LOCA initiation

¢ Internal bonnet pressure equal to 341 psig which is the shut off head of the LPS! pumps
adjusted for elevation differences.

Stem torque coefficient of friction equal to 0.15

If you have any questions, please call
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1726795  23:24  page 1
CUTSET REPORT 7-26-95 11:21 Page 1
B.E. MOD. /CS.
DESCRIPTION RATE EXPOSURE PROB. PROB.
*2 .S8E-05
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04 3.90F-04 1.95E-05 Goc 7
OPERATOR } S TO TRANSFER TO RECIRC. FOLLOWING LARGE LOCA 5.0E-02  5.00E-02
OPERATOR TO TRANSFER TO RECIRC. FOLLOWING A LARGE LOCA (SCREE 1.0E-02 1.00E-02 3.90E-06
IE LARGE wnoCA INITIATING EVENT FREGUENCY 31.9-04  3.90E-04
CONDITIONAL ADVERSE BSL FAILS THE SYSTEM GIVEN LARGE LOCA IN LOOP 125 1.25E-01 5.85E-07
<module>CCF OF 3 OF 4 HPST INJECTION VALVES TO OPEN 1.2E-2 1.20E-02
TE LARGE LOCA iNITIATING EVENT FREQUENCY 3.98-04 3.90E-04
CONDITIONAL ADVERSE BSL FAILS THE SYSTEM GIVEN LARGE LOCA IN LOOP 125 1.25E-01 4.39g-07
<module>CCF OF BOTH HPSI TRAINS TO OPERATE 9.0E-3 9.00E-03
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04  3.90E-04
<module>RH-MOV-22 PATH FATILS TO CPEN 8.4576-03 6.46E-C3 3.30E-07
OPERATOR FAILS TO OFEN RH-V-808A 1.00E-01 1.00E-01
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04  3.90E-04
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.9E-04 3.90E-04 1.995-07
<module>SI-MOV-8718B FAILS TO RECLOSE 5.105E-03 5.11E-03
OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE  LINES 1.0E-1 1.00E-01
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04 3.90E-04 1,99E-07
<module>ST-MOV-871A FAILS TO RECLOSE 5.105E8-03 5.11E-03
OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE  LINES 1.08-1 1.00E-01
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04 3.90E-04 1.24E-07
<module>SIAS RESET FAILS 3.192E-04 3.19E-04
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.96-04 3.90E-04 1.06E-07
CCF COMMON CAUSE FAILURE OF SW-MOV-5 AND 6 TO OPEN 4.00E-3 6.8E-2  2.72E-04
CCF COMMON CAUSE FATLURE OF RH-CV-783 AND RH-CV-80BA TO OPEN 2.00E-4 816 1.63E-04 6.36E-08
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.9E-04 3.90E-04
CONDITIONAL ADVERSE BSL FAILS THE SYSTEM GIVEN LARGE LOCA IN LOOP 125 1.256-01 6.16E-08
<module>BPS] PUMP TRAIN A FAILS TO OPERATE (RECIRC}) 3.556E-02 3.56E-02
<module>HPSI PUMP TRAIN B FAILS TO OPERATE (RECIRC) 3.556E-02 3.56E-02
TE LARGE LOCA INITIATING EVENT FREQUENCY 3.9-04 3.90E-04
<module>CCF OF BOTH RHR TRAINS 1.527E-04 1.53E-04 5.96E-08
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.96-04  3.90E-04
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.96E-04 3.90E-04 S5.32E-08
<module>51-MOV-871B FAILS TO RECLOSE 5.105E-03 5.11E-03 §.0%
<module>S1-MOV-873 FAILS TO CLOSE 2.670E-02 2.67E-02 .09
1E LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04 3,90E-04 S.32E-08 ,030%
<module>SI-MOV-871A FAILS TO RECLOSE 5.105E-03 5.11E-03 vt
<module>S1-MOV-873 FAILS TO CLOSE 2.610E-02 2.67E-02 e
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.96-04 3.90E-04 3.18e-08 5 7 /Bv4
CCF COMMON CAUSE FAILURE OF CC-CV-225A AND B TO OPEN 2.00E-4  _408 8.16E-05
CONDITIONAL ADVERSE BSL FAILS THE SYSTEM GIVEN LARGE LOCA IN LOOP .125 1.256-01 3.02E-08
<module>CCF OF BOTH HPST TRAINS TO START AND OPERATE 6.192E-04 6.19E-04
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04  3.S0E-04
RH-FCV-602 1S OPEN DUE TO VALVE STEM SEPARATION 5.20E-5 1 5.20E-05 2.03E-08
IE LARGE LOCA INITIATING EVENT FREQUENCY 3.98-04  3.90E-04
L
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CUTSET REPORT

DESCRIPTION

1E LARGE LOCA INITIATING EVENT FREQUENCY

OPERATOR FAILS TO TRANSFER TO RECIRC. FOLLOWING LARGE LOCA

CCF OF CORE DELUGE MOVS R71A AND B71B TO OPEN

RELIEF VALVE RH-RV-715 PREMATURE OPEN

1E LARGE LOCA INITIATING EVENT FREQUENCY

OPERATOR FAILS TO TRANSFER TO RECIRC, FOLLOWING A LARGE LOCA (SCREE
IE LARGE LOCA INITIATING EVENT FREQUENCY

CCF OF CORE DELUGE MOVS 871A ARD 871B TO OPEN

RH-MCOV-874 FAILS TO BE CLOSED POSITION DUE TO VALVE STEM
IE LARGE LOCA INITIATING EVENT FREQUENCY

OPERATOR FAILS TO RESTORE RH-MOV-874 FOLLOWING TgM

1E LARGE LOCA INITIATING EVENT FREQUENCY

1E LARGE LOCA INITIATING EVENT FREQUENCY
OPFRATOR FAILS TO TRANSFER TO RECIRC. FOLLOWING
<module>51-MOV-B871A FAILS TO OPEN
<module>S1-MOV-871B FAILS TO OPEN

IE LARGE LOCA INITIATING EVENT FREQUENCY
OPERATOR FAILS TO TRANSFER TO RECIRC. FOLLOWING LARGE LOCA
CHECK VALVE CV-103 FAILS TO OPEN

SEPARA

LARGE LOCA

<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE LARGE LOCA INITIATING EVENT FREQUENCY

CCF OF CORE DELUGE MOVS 871A AND 871B TO OPEN

IE LARGE LOCA INITIATING EVENT FREQUERCY

CCF OF SI RELAY 4A AND 4B COIL TO ENERGIZE (SCREENING VALUE)

IE LARGE LOCA INITIATING EVENT FREQUENCY

CCF OF CORE DELUGE MOVS B71A AND 871R TO OPEN

IE LARGE LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-871A FAILS TO OPEN
<module>S1-MOV-871R FAILS TO OPEN

1E LARGE LOCA INITIATING EVENT FREQUENCY

CHECK VALVE CV-103 FAILS TO OPEN

IE LARGE LOCA INITIATING EVENT FREQUENCY
<module>COMMON CAUSE FAILURE OF LPST PUMP TRAINS
IE LARGE LOCA INITIATING EVENT FREQUENCY

SI-MOV-873 FAILS TO BE IN OPEN POSITION DUE TO VALVE STEM SEPARA
IE LARGE LOCA INITIATING EVENT FREQUENCY
OPERATOR FAILS TO RESTORE SI-MOV-873 TO OPEN POSITION FOLLOW
IE LARGE LOCA INITIATING EVENT FREQUENRCY

FOLLOW

OPERATOR FAILS TO RESTORE S5i-V-102 TO OPEN POSITION
1E LARGE LOCA INITIATING EVENT FREQUENCY

CCF OF CORE DELUGE CHECK VALVES B72A AND 872B TO OPEN
IE LARGE LOCA INITIATING EVENT FREQUENCY

CHECK VALVE CV-812A FAILS TO OPEN

<module>SI-MOV-RTIB FAILS TO OPEN

1E LARGE LOCA INITIATING EVENT FREQUENCY

RATE

1.25E-5

1.04E-4

2.00E-4

1.00E-4

2.00E-4

1.04E-4

2.00E-4

2.00E-4

1/26/95 23:24 Page 2
7-26-95 11:21 Page 2
R.E. MOD. /CS.
EXPOSURE PROB. , PROB.
*5_73E-07
3.96-04  3.908-04 9.738-07
5.0E-02  5.00E-02
1.4E-2 1.40E-02
24 3.00E-04 1.17E-07
3.98-04 3.90E-04
1.0E~-02 1.00E-02 5.4€E-08
3.98-04  3.90E-04
1.4E-2 1.40E-02
1 1.04E-04 4 .06E-08
3.98-04  3.90F-04
1.00E-4 1.00E-0¢4 3,90E-08
3.98-04  3.90FE-04
3.98-04 3.90E-04 2.53E-08
5.0E-02 5.00E-02
3.6E-2 3.60E-02
3.6E-2 3.60E-02
31.98-04 3.90E-04 2,34F-08
5.0E-02 5.00E-02
6 1.20E-03
*9_98E-08
1.4€-2 1.40E-02 7.64E-08
3.98-04  3.90E-04
1.48-2 1.40E-02
3.98-04 3.90E-04 2.34E-08
6.000E-01 6.00E-05
*6.81E-06
3.98-04 3,90E-04 5.46E-06
1.4E-2 1.40E-02
3.9E-04 3.90E-04 5.05E-07
3.6E-2 3.60E-02
3.6E-2 3.60E-02
3.98-04 3.90E-04 4.6BE-07
6 1.20E-03
3.98-04 3.90E-04 1.778-07
4.550E-04 4.55E-04
3.98-04 3.90E-04 4. 06E-0B
1 1.04E-04
3.98-04 3.90F-04 3, 90E-08
1.00E-4 1.00E-04
3.96-04 3.90E-04 3.90£-08
1.00E-4  1.00E-04
3.9E-04 3.90E-04 3. 1BE-08
408 8.16E-05
3.98-04 3.90E-04 1.68E-08
6 1.20E-03
3.6E-2 3.60E-02
3.98-04 3.90E-04 1.68E-08

< OpE-?

2.6q¢-8

-

ORF

-



C:\CAFTA\LLOCA.RPT 1/26/95 23:24  Page 3

\CAFTA\SEQCUT\F-LLOCA.CUT CUTSET REPORT 7-26-95 11:21 Page 3
, Filter: "ALL’
| B.E. MOD. /CS.
MODULE/EVENT NAME DESCRIPTION RATE EXPOSURE PROB. ., PROB.
VCVAVI28 CHECK VALVE CV-872B FAILS TO OPEN 2.00E-4 (3 1.20e-03
VMODMVE 71 AAV <module>ST-MOV-8T1A FAILS TC OPEN 3.6E-2 3.60E-02
11 161 IE LARGE LOCA INITIATING EVENT FREQUENCY 3.9E-04 3.90E-04 1.27E-08
VMODLPIPPATO <module>LPSI PUMP TRAIN A FAILS 5.698E~-03 5.70E-03

VMODLP IPPBIO <module>LPSI PUMP TRAIN B FAILS 5.698E-03 5.70E-03



MEDIUM LOCA
INITIATING EVENT
FREQUENCY

HIGH PRESSURE
SAFETY INJECTION

CHARGING-LEVEL 2
ALTERNATE CORE
COOLING

SUmMP
RECIRCULATION 2

CAR FANS

CONTAINMENT SPRAY

CONTAINMENT SPRAY
(LEVEL 2y

CLASS

LG2

HPSI

CHG

REC2

CARF

Ccs

-CSM

PD31

CARF1

S1

ALWL

ALFL1

ALCLY

CARF

CARF1

ALCL2

CARF

ALSL2

S

ALFL3

AECH1

AESH1

cs

AT THY

N

MEDIUM BREAK LOCA EVENT TREE \ETAINCYLOCAM TRE

5-12-94



ru ¢ 5
2L

rOF

1/26/95% 23:24 Page 1

C:\CAFTA\MLOCA . RPT

CUTSET REPORT 7-26-95 11:21 Page 1

\CAFTA\SEQCUT\F-MLOCA.CUT

Filter: "ALL’

B.E. MOD. /CS.

MODULE/EVENT NAME DESCRIPTION EXPOSURE PROB,

1} AECH]

2)

1)

2}

3)

4)

6)

LG2
XRCHA2 /7
CMVBAVCT
HMODCCFR&2V
LG2
CMVAARWT
HMODCCFBE2V
162
CMODA09IFTIN
HMODCCFB62V
LG2
UOUNXO00
CMOD408/FTIN
HMODCCF862V
LG2
UUUNX000
CCVAD372
HMODCCFB62V
162

ALCL1

1}
2)
3

4)

5)

6)

4]

8)
9)
10)
11)

12)

LG2

OAPREC2M
HIPREC2M

162

CBCNDMDL
HMODCCF861V
G2
FMCDRHMV22A1Q
EVMPQBOS

LG2

CBCNDMDL
HMODCCFRECO
LG2

LG2
VMCDB71BFCAIV
VMVPVE13

162
VMODRT1AFCAIV
VMVPVB71

LG2

XMODS IWLABT
ERVDQ715

LG2

LG2

WMVAADS G
ECVAATRA

LG2
EMODRHRCCFQ

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CCF OF SI RELAY 4A AND 4R COIL TO ENERCIZE (SCREENING VALUE)
CCF OF 2/2 VCT TO CHG. SUCTIOR MOVs TO ISOL. MOVs 257 ¢ 257B
<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CCF 2/2 MOVs FAIL TC OPEN (MOVs 373 ¢ 32).

<moduie>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

<modu le>VCT NOT ISOLATED FROM P-18-1B- CV-409 FAILS TO ISCLATE
<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

LOSS OF CONTROL AIR

<module>VCT NOT ISOLATED FROM P-18-1A- CV-408 FAILS TO ISOLATE
<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

LOSS OF CONTROL AIR

CHECK VALVE BA-CV-372 FAILS TO OPEN

<module>CCF OF 2 OF 3 HAPS]1 INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

1.00E-14
4 .00E-3

4.00E-3

2.00E~-4

IE MEDTUM LOCA INITIATING EVENT FREQUENCY

OA OPERATOR FAILS TC TRANSFER TO RECIRC. MEDIUM LOCA
HI OPERATOR ERROR TO TRANSFER TO RECIRC. GIVEN MLOCA
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
CONDITIONAL ADVERSE BSL FAILS THE SYSTEM- MEDIUM LOCA EVENT.COLD .
<module>CCF OF 3 OF 4 HPS1 INJECTION VALVES TO OPEN

IE MEDTIUM LOCA INITIATING EVENT FREQUENCY

<module>RH-MOV-22 PATH FAILS TO OPEN

OPERATCR FAILS TO OPEN RH-V-808A

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CONDITIONAL ADVERSE BSL FAILS THE SYSTEM- MEDIUM LOCA EVENT.COLD L
<module>CCF OF BOTH HPSI TRAINS TO OPERATE

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>ST-MOV-8718B FAILS TO RECLOSE

OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-871A FAILS TC RECLOSE

OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE
IE MEDIUM LOCA INITIATING EVENT FREQUENCY

<module>S1AS RESET FAILS

RELIEF VALVE RH-RV-715 PREMATURE OPEN

1IE MEDIUM LOCA INITIATING EVENT FREQUENCY

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CCF COMMON CAUSE FAILURE OF SW-MOV-5 AND € TO OPEN

CCF COMMON CAUSE FAILURE OF RH-CV-783 AND RH-CV-B08A TO
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>CCF OF BOTH RHR TRAINS

LINES

LINES

1.25E-5

4.00E-3

OPEN 2.00E-4

05 B0
0= 3
‘U"I il

6.1E-04 6.10E-04
6.000E-01 €.00E-05
0.408 1.63E-03
1.88-2 1.40E-02
6.1E-04 6.10E-04
0.408 1.63E-03
1.48-2 1.40E-02
6.1E-04 6.10E-04
1.214E-03 1.21E-03
1.4E-2 1.40E-02
€.1E-04 6.10E-04
1.00 1.00E+0C
1.214E-03 1.21E-03
1.4g-2 1.408-02
6.1E-04 6.10E-04
1.00 1.00E+00
6 1.20E-03
1,48~2 1.40E-02
6.1E-04 6.10E-04
6.1E-04 6.10E-04
1.28E-02 1.28E-02
3.0E-03 3.00E~03
6.1E-04 6.10E-04
c.09 9.00E-02
1.28-2 1.20E-62
6.1E-04 6.10E-04
B8.457E-03 8.46E-03
1.00E-01 1.00E-01
6.1E-04 6.10E-04
0.09 9.00E-02
9.0E-3 9.00E-03
6.1E-04¢ 6.10E-04
6.1E-04 6.10E-04
5.105€-03 5.11E-03
1.0E-1 1.00E-01
6.1E-04 6.10E-04
5.105E-03 5.11E-03
1.0E-1 1.00E-01
€.1E-04 6.10E-04
3.192E-04 3.19E-04
24 3.00E-04
6.1E-04 6.10E-04
6.1E-04 6.10E~-04
6.8E-2 2.72E-04
.B16 1.63E-04
6.1E-04 6.10E-04
1.527E-04 1.53E-04

%9 SSE-08
3.kbE-08
1.398-08

1.39E-08

1.04E-08

1.04E-08

1.02E-08

*1.32E-05
1.81E-06

1.83E-06

6.59%9E-07

5.16E-07

4.94E-07

3.11E-07

3.11E-07

1.95-07
1.B3E-07
1.66E-07
9.96E-08

9.31E-08

5.a5€-%

r1e -6

n6%S
!
atle
¥.7%
L&gxuﬁ



C:\CAFTA\MLOCA .RPT

\CAFTA\SEQCUT\F-MLOCA.CUT
"ALL"

Filter:

MODULE/EVENT NAME

13)

14)

15)

16)

17

18)

19)

20)

21)

22)

26)

G2

1652
VMODSTIBFCAIV
VMODMOVBT3AIV
G2

VMODA 7 1AFCATV
VMODMOVB73A1V
CBCNDMDL
HMODPPATRFBIKO
HMODPPBTRFAIJO

EMODRHABC8AQ
EMODRHMV22AIQ
1LG2

EVMPQBOR

1LG2
¥MOD4AXERX]
L52
WMOIDSWMOVSA TP

WMCDSWMOVGA TP
CMVLAVCT

HMOL CCFB861V
G2

CMVA)RHR
HMOZCCFBE1V
uG2

CBCNDMDL
HMODHP IPPAKO
HMODPPBTRFAIJO
LG2

CBCNDMDL
HMODHP IPPRJIO
HMODPPATRFRIKO
LG2

3) ALCL2

1

2)

HMODCCFB62V
LG2
OAPREC2M
CBCNDMDL
HMODCCFHPIO
162

CUTSET REPORT

RATE

DESCRIPTION

iE MEDTI™M LOCA INITIATING EVENT FREQUENCY

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

<module>SI-MOV-B718 FAILS TO RECLOSE

<module>ST-MOV-873 FAILS TO CLOSE

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

<module>51~-MOV-871A FAILS TO RECLOSE

<module>ST-MOV-873 FAILS TO CLOSE

CONDITIONAL ADVERSE BSL FAILS THE SYSTEM- MEDIUM LOCA EVENT.COLD L
<moduie>HPSI PUMP TRAIN A FAILS TO OPERATE (RECIRC)
<module>HPS] PUMP TRAIN B FAILS TC OPERATE (RECIRC)

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

RH-MOV-B74 FAILS TO BE CLOSED POSITION DUE TO VALVE STEM
IE MEDIUM LOCA INITIATING EVENT FREQUENCY

OPERATOR FAILS TO RESTORE RH-MOV-B74 FOLLOWING TgM

1E MEDIUM LOCA INITIATING EVENT FREQUENCY

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CCF COMMON CAUSE FAILURE OF CC-CV-225A AND B TO OPEN
RH-FCV-602 IS OPFEN DUE TO VALVE STEM SEPARATION

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>RH-V-808A PATH FAILS TO OPEN

<module>RHE-MOV-22 PATH FAILS TO OPEN

IE MEDIUM LOCA INKITIATING EVENT FREQUENCY

OPERATOR FAILS TO OPEN RH-V-808A

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>§AX/4BX RELAYS FAIL GIVEN SIAS RESET

1E MEDIUM LOCA INITIATING EVENT FREQUENCY
<moduyle>SW-MOV-5 FAILS TO OPEN

<modu le>SW-MOV-6 FAILS TO OPEN

CCF OF 2/2 VCT TO CHG. SUCTION MOVs TO ISOL. MOVs 257 ¢ 257B
<module>CCF OF 3 OF 4 HPSI INJFCTION VALVES TC OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CCF 2/2 RHRS MOVs FAIL TO OPEN., (MOVs-33A ¢ 33B)
<module>CCF OF 3 OF 4 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CONDITIONAL ADVERSE BSL FAILS THE SYSTEM- MEDIUM LOCA EVENT.COLD L
<module>HPSI PUMP TRAIN A FAILS

<module>HPSI PUMP TRAIN B FAILS TO OPERATE (RECIRC)

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

CONDITIONAL ADVERSE BRSL FAILS THE SYSTEM- MEDIUM LOCA EVEN .COLD L
<module>HPST PUMP TRAIN B FAILS

<module>HPST PUMP TRAIN A FAILS TO OPERATE (RECIRC)

IE MEDIUM LOCA INRITIATING EVENT FREQUENCY

SEPARA 1.04E-4¢

2.00E-4
5.20E-5

4 .00E-3

4.00E-3

<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

OA OPERATOR FAILS TO TRANSFER TO RECIRC. MEDIUM LOCA

CONDITIONAL ADVERSE BSL FAILS THE SYSTEM- MEDIUM LOCA EVENT.COLD L
<module>CCF OF BOTH HPSI TRAINS TO START AND OPERATE

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

7/26/95 23:24 Page 2
1-26-95 11:21 Page 2
B.E. HOD. /CS.
EXPOSURE PRORB. PROB.
6.1E-04 6.10E-04
6. 1E-04 6.10E-04 8§_31E-OR
5.105E-03 5.11E-03
2.670E-02 2.67E-02
6.1E-02 6.10E-04 8_.31E-0R
5.105E-03 5.11E-03
2.670E-02 2.67E-02
0.09 9.00E-02 6.94E-08
3.556E-02 3.56E-02
3.556E-02 3.56E-02
6. 1E-04 6€.10E-04
1 1.04E-D2 6.34F-08
6.1E-08 6.10E-04
1.00E-4 1.00E-04 6.10E-08
6.1E-04 6.10E-04
6.1E-04 6.10E-04 4 98E-08
.408 B.16E-05
1 5.20E-05 3.17E-08
6.1E-04 6.10E-04
2.525E-03 2.52E-03 1.30E-08
B8.457E-03 B.46E-03
6.1E-04 6.10E-04
1.0CE-01 1.00E-01 1.22E-0f
6.1E-04 6€.10E-04
2.000E-04 2.00E-04
6.1E-D4 6€.10E-04 1.21E-08
4.860E-C3 4_.46E-03
4. .460E-03 4.46E-03
0.408 1.63E-03 1.19e-08
1.2E-2 1.20E-02
6.1E-04 6.10E-04
0.408 1.63E-03 1.19E-08
1.26-2 1.20E~02
€.1E-04 6.10E-04
¢.09 9.00E-02 1.04E-08
5.309E-03 5.31E-03
3.556E~02 3.56E-02
6.1E-04 6.10E-04
0.09 9.00E-02 1.C4E-08
5.309E-03 5.31E-03
3.556E-02 3.56E-02
6.1E-04 6€.10E-04
*#1.998-07
1.4E-2 1.40E~-02 1.09E-C7
6.1E-04 6.10E-04
1.28E-02 1.28E-02
0.09 9.00E-02 3.40E-08
€.192E-04 6.19E-04
6.1E-04 6.10E-04

IR x



C:\CAFTA\MLOCA .RPT

\CAFTA\SEQCUT\F~-MLOCA.CUT
*ALL"

Filter:

MODULE/EVENT NAME

4)

3)

4)

5)

6)

HIPRECZM
RMODCCFR62V
LG2
RMODE1AFTOV
HMOD61BITOV
LG2
OAPRECZM
HEMODG 1 AFTOV
HMODE 1CFTOV
162
OAPREC2M
HMOD&1BFTOV
HMOD6ICFTOV
1.G2
OAPREC2M

ALCM

1)
2)

3

4)

5)
6)

N

9)

10}

i

12)

HMODCCFB62V
G2
HMOD61AFTOV
HMOD6 1 BFTOV
LG2
HMOD61AFTOV
HMOD6 1CFTOV
G2
AMOD&1RFTOV
HMOD61CFTOV
LG2
HMODCCFHP10O
LG2
HMOD61AFTOV
HMODHP 1 PPAKO
LG2
HMOD61CFTOV
HMODHP IPPBJO
LG2

HMOD6 1AFTOV
HMODHP I PPBJO
LG2
HMOD&1CFTOV
HMODHP IPPAKO
162
HMOD61BFTOV
HMODHP I PPAKO
LG2
HMOD6 1 BFTOV
AMODHP IPPRJO
LG2
HMODG1CFTOV
HP4QO158

CUTSET REPORT

DESCRIPTION

HI OPERATOR ERROR TC TRANSFER TO RECIRC. GIVEN MLOCA
<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN
IE MEGIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-B861A OR CV-862A FAILS TO OPEN
<module>51-MOV-861B OR CV-862B FAILS TO OPEN

IE MEDIUM LOCA INITIATIRNG EVENT FREQUENCY

OA OPERATOR FAILS TO TRANSFER TO RECIRC. MEDIUM LOCA
cmodule>SI-MOV-BE1A OR CV-862A FAILS TO OPEN
<module>S1-MOV-B61C OR CV-B62C FAILS TO CPEN

I1E MEDIUM LOCA INITIATING EVENT FREQUENCY

OA OPERATOR FAILS TO TRANSFER TO RECIRC. MEDIUM LOCA
<module>SI-MOV-86!B OR CV-B62R FAILS TO OPEN
<module>SI-MOV-861C OR CV-862C FAILS TO OPEN

IE MEDIUM LOCA INITIATING EVENT FREQUENCY

OA OPERATOR FATLSE TO TRANSFER TO RECIRC. MEDIUM LOCA

<module>CCF OF 2 OF 3 HPSI INJECTION VALVES TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-861A OR CV-862A FAILS TO OPEN
emodule>SI-MOV-REIB OR CV-862R FAILS TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-861A OR CV-862A FAILS TO OPEN
<module>S1-MOV-BE1C OR CV-B62C FAILS TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-B6E1R OR CV-B862B FAILS TO OPEN
<module>y [-MOV-861C OR CV-862C FAILS TO OPEN
IE MEDIUM IOCA INITIATING EVENT FREQUENCY
<module>CCF & BOTH HESI TRAINS TO START AND OPERATE
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI1-MOV-861A OR CV-862A FAILS TO OPEN
<module>RPSI PUMP TRAIN A FAILS

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-B61C OR CV-B62C FAILS TO OPEN
<module>HPSI PUMP TRAIN B FAILS

JE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>ST-MOV-B861A OR CV-B62A FAILS TO OPEN
<module>HPST PUMP TRAIN R FAILS

TE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>S1-MOV-B61C OR CV-862C FAILS TO OPEN
<moduie>HPSI PUMP TRAIN A FAILS

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>S1-MOV-B61B OR CV-862B FAILS TO OPEN
<module>HPST PUMP TRAIN A FAILS

1E MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-861B OR CV-B62B FAILS TO OPEN
<module>HPS] PUMP TRAIN B FAILS

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<modu le>ST-MOV-861C OR CV-862C FAILS TO GPEN
005 HPSI PUMP P-15~1B OUT OF SERVICE

RATE

4.10g-3

1/26/95 23:28
7-26-95 11:21 Page 3
B.E. MOD. /CS.
EXPOSURE PROR, , PROB.
3.0E-03 3.00E-03 2.S56E-08
1.48-2 1.40E-02
6.1E-04  6.10E-04
3.6E-2 3.60E-02 1.01E-08
3.6E-2 3.608-02
6.1E-04  6.10E-04
1.28E-02 1.28E-02
3.6E-2 3.60E-02 1.01E-08
3.6E-2 3.60E-02
6.1E-08  6€.10E-04
1.28E~02 1.2BE-02
3.6E-2 3.60E-02 1.01E-0R
3.6E-2 3.60E-02
6.1E-04  6.10E-04
1.28E-C2 1.28E-02
*1.30E-0%
1.4-2 1.40E-02 8:54r-06
6.1E-04  6.10E-04
3.6E-2 3.60E-02 7.91E-07
3.6E-2 3.60E-02
6.1E-04  6.10E-D4
3.68-2 3.60E-02 7.91E-07
3.6E-2 3.6CE-02
6.1E-04  €.10E-04
3. 6E-2 3.60E-02 7.91E-07
3.6E-2 3.60E-02
6.1E-04  6.10E-04
6.192F-04 6.19E-04 13, 78E-07
6.1E-04  6.10E-04
3.6E-2 3.60E-02 1.17E-07
5.309E-03 5.31E-03
6.1E-04  6.10E-D4
3.6E-2 3.60E-02 1.17E-07
5.309E-03 5.31E-03
6.1E-04  6.10E-04
3.6E-2 3.60E-02 1.17E-07
5.309E-03 5.31E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02 1.17E-07
5.309E-03 5.31E-03
6.1E-04  6.10E-04
3.6E-2 3.60E-02 1.17-07
5.309E-03 5.31E-02
6.1E~04 6.10E-04
3.6E-2 3.60E-02 1.176-07
5.309E-03 5.31E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02 9.00E-08
1 2.10E-03

Page 3



C:\CAFTA\MLOCA .RPT

\CAFTA\SEQCUT\F-MLOCA .CUT

Filter:

*ALL’

MODULE/EVENT NAME

13)

14)

15)

16)

17

18)

19)

20)

21)

22)

23}

24)

25)

2€6)

2N

28)

29

162
AMOD6 I RFTOV
HP4QU15R
LG2
HMOD6 1 BFTOV
HP4QO15A
LG2
HAMODE1AFTOV
HPAQO15A
G2
HMODE1CFTOV
HP4QO15A
LG2
HMODE1AFTOV
HP4QO158
LG2
HRKBAEL1A
HMOD61CFTOV
LG2
HBKBAGICT
HMOD& 1AFTOV
162
HBEBAGIR
HMOD61CFTOV
LG2
HBKBAG1A
RMOD6 1 BFTOV
G2
HRKRAGIC
HMOD6 1 RFTOV
LG2
HBKBA61B
HMOD6 1 AFTOV
162
HMOD61BFTOV
HMODSTASPAT
LG2
HMODE1CFTOV
HMODSTASPAT
LG2
HMODE 1 AFTOV
HMODSIASPBI
LG2

HMOD& ICFTOV
HMODS TASPBI
LG2
AMODG1AFTOV
HMODSIASPAL
LG2

HMOD61 BRFTOV

CUTSET REPORT

DESCRIPTION

IE MEDIUM LOCA INITIATING EVERT FREQUENCY
«module>S]1-MOV-861B OR CV-R62B FAILS TO OPEN
005 HPSI PUMP P-15-1B OUT OF SERVICE

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>ST-MOV-861R OR CV-R&6Z2R FAILS TO OPEN
00S HPS1 PUMP P-15-1A OUT OF SERVICE

1E MEDIUM LOCA INITIATING EVENT FREQUFNCY
<module>SI-MOV-B86]1A OR CV-862A FAILS TC OPEN
00S HPSI PUMP P-15-1A OUT OF SERVICE

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
«<module>S1-MOV-861C OR CV-862C FAILS TO OPEN
005 HPSI PUMP P-15-1A OUT OF SERVICE

IE MEDIUM LOCA INITIATING EVENT FREQUERCY
<module>S1~-MOV-BE&1A OR CV-B62A FAILS TC OPEN
00S HFSI PUMP P-15-1B OUT OF SERVICE

IE MEDIUOM LOCA INITIATING EVENT FREQUENCY
SI-MOV-B61A BREAKER FAILS TO CLOSE
<module>SI-MOV-RE1C OR CV-862C FAILS TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
SI-MOV-861C BREAKER FAILS TO CLOSE
<module>SI-MOV-B8&1A OR CV-862A FAILS TC OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
SI1-MOV-8618B BREAKER FAILS TO CLOSE
<module>SI-MOV-861C OR CV-862C FAILS TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
SI-MOV-861A BREAKER FAILS TO CLOSE
<moduie>SI-MOV-B861B OR CV-B62R FAILS TO OPEN
TE MEDIUM LOCA INITIATING EVENT FREQUENCY
SI-MOV-861C BREAKER FAILS TO CLOSE
<module>SI-MOV-B61B OR CV-862R FAILS TO OPEN
IE MEDIUM LOCA INITIATING EVENT FREQUENCY
SI-MOV-861R BREAKER FAILS TO CLOSE
<module>S51-MOV-B61A OR CV-B62A FAILS TO OPEN
1E MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-B861B OR CV-R62B FAILS TO OPEN
<module>SIAS LOGIC FOR HPSI PUMP A FAILS

1E MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>ST-MOV-861C OR CV-862C FAILS TO OPEN
<module>SIAS LOGIC FOR HPSI PUMP A FAILS

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>SI-MOV-RE1IA OR CV-862A FAILS TO OPEN
<module>STAS LOGIC FOR HPSI PUMP B FAILS

JE MEDIUM LOCA TNITIATING EVENT FREQUENCY
<module>SI-MOV-B861C OR CV-862C FAILS TO OPEN
<module>SIAS LOGIC FOR HPSI PUMP R FAILS

IE MERTUM LOCA INITIATING EVENT FREQUENCY
<module>ST-MOV-861A OR CV-862A FAILS TO OPEN
<module>SIAS LOGIC FOR HPSI PUMP A FAILS

IE MEDIUM LOCA INITIATING EVENT FREQUENCY
<module>S5T1-MOV-B61R OR CV-862B FAILS TO OPEN

RATE

4. 10E-3

§.10E-3

4.10E-3

4.10E-3

4.10E-3

3.00E-4

3.00E-4

3.00E-4

3.00E-4

3.00E-2

3.00E-4

1726795
7-26-95 11:21
B.E.

EXPOSURE PROB.

6.1E-04 6.10E-04
3.6E-2 3.60E-02
1 4.10E-03
6.1E-04 6.10E-04
3.6E~2 3.60E-02
1 §4.10E-03
€.1E-08 6.10E-04
3.6E-2 3.60E-02
1 4.10E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02
1 4.10E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02
1 4.10E-03
6.1E-04 €.10E-04
6 1.80E-03
3.6E-2 3.60E-02
6.1E-04 6.10E-04
6 1.80E-03
3.6E-2 3.60E-02
6.1E-04 6.10E-04¢
6 1.80E-03
3.6E-2 3.60E-02
6.1E-04 6.10E-04
6 1.80E-03
3.8E-2 3.60E-02
6.1E-04 6.10E-04
6 1.8B0E-03
3.6E-2 3.60E-02
€.1E-04 6.10E-04
6 1.80E-03
3.6E-2 3.60E-02
6.1E-04 €.10E-04
3.6E-2 3.60E-02
1.410E-03 1.41E-C3
6.1E-04 €.10E-0¢
3.6E-2 3.60E-02
1.410E-03 1.41E-03
€.1E-04 6.10E-04
3.6E-2 3.60E-02
1.410E-03 1.41E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02
1.410E-03 1.41E-03
6.1E-04 6.10E-04
3.6E-2 3.60E-02
1.410E-03 1.41E-03
6.1E-04 6.10E-04
3.6E-2 3.60E~-02

23:24 Page 4

Page 4
MOD. /CS.

. PROB,

9.00E-08B

9.00E-08

9.00E-08

9.00E-0B

9.00E-08

3.95g-08

3.95g-08

3.95e-08

3.95e-08

3.95g-08

3.95E-08

3.10e-08

3.10e-08

3.10E-0B

3.10E-08

3.10E-08

3.10E-08B



C:\CAFTA\MLOCA .RPT

\CAFTA\SEQCUT\F-MLOCA.CUT

Filter:

*ALL*

MODULE/EVENT NAME

30)

31)

32)

HMODSIASPBI
LG2

HMODHP IPPAKO
HMODHP IPPBJO
LG2

HMODHT IPPAKO
HP4QO158

LG2

HMODHP IPPBJO
HF4QO15A

LG2

DESCRIPTION

CUTSET REPORT

<module>SIAS LOGIC FOR HPSI PUMP B FAILS

IE MEDIUM LOCA INITIATING
<module>HPSI PUMP TRAIN A
<module>HPSI PUMP TRAIN B
IE MEDIUM LOCA INITIATING
<module>HPSI1 PUMP TRAIN A
0GOS HPSI PUMP P-15-18B OUT
IE MEDIUM LOCA INITIATING
<module>HPSI PUMP TRAIN B
00S HPSI PUMP P-15-1A OUT
IE MEDIUM LOCA INITIATING

EVENT FREQUENCY
FAILS

FAILS

EVENT FREQUENCY
FAILS

OF SERVICE
EVENT FREQUENCY
FAILS

OF SERVICE
EVENT FREQUENCY

RATE

1/26/95 23:24 Page 5

7-26-95 11:21

B.E.
EXPOSURE PROB.

Page =

MOD. /CS.
« PROB.

4.10E-3

4.10E-3

1.410E-03 1.41E-03

6.1E-04 6.10E-04
5.309%9E-03 5.31E-03
5.309€-03 5.31E-03
6.1E-04 6.10E-04
5.309eE-03 5.31E-03
1 4.10E-03
6.1E-04 6.10E-04
5.309E-03 5.31E-03
1 4.10E-03
6.1E-04 €.10E-04

1.72E-08

1.33E-08

1.33e-08
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sme? (B)

(r13€-¢) - (184-¢)

C:\CAFTANY ~F '+ " W2T B/16/95

\CAFTA\SEQCUT\F-AIR.CUT CUTSET REPORT 8-16-95 8:31 Page 1
Filter: "ALL'
B.E. MOD. /CS.
MODULE/EVENT NAME DESCRIPTION RATE EXPOSURE PROB. PROB.,
1) SECH1 *5.09e-08
1) CRVAV408 RANDOM FAILURE OF RV-408 TO OPEN. 1.008-3 20 2.00E-02 3.39g-08
OAPBAFRT OA OPERATOR ACTION TO INITIATE FEED AND BLEED COOLING (RT) 1.0E-2 1.00E-02
OARMNSGC OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O 3.0E-2 3.00E-02
SG2 TE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
2} CRVAVADR RANDOM FAILURE OF RV-408B TO OPEN. 1.00E-3 20 2.00E-02 1.70E-08
HIPRAFRT H1 OPERATOR ACTION TC INITIATE FEED AND BLEED COOLING (RT) 5.0E-3 5.60E-03
OARMNSGC OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS © 3.0E~2 3.00E-02
SG2 IE TOTAL LOSS OF INSTRUMENT ATR INITIATING EVENT FREQUENCY 5.651E-03 S.65E-03
2) SECHS *2.15%E-07
1) RT] AUTOMATIC REACTOR TRIP 3.8BE-5 3.80E-05 2.15%E-07
5G2 IE TOTAL LOSL OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
3) SLCHK1 *1.73E-06
1) OAPRECRT OA OP”RATOR ACTION TO TRANSFER TO RECIRCULATION (RT) 2.00E-3 2.00E-03 5.09e-07
OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4 .5E-2 4.50E-02
SG2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
2) HIPRECRT HI OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT) 1.0E-3 1.00E-03 2.54E-07
OARXTHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS GF AIR 4.5E~-2 4 .50E-02
SG2 1E TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
3) EMODRHMVZ2AIQ <module>RH-MOV-22 PATH FAILS TO OPEN 8.457E-03 B.46E-03 2.15E-07
EVMPQBO8 OPERATOR FAILS TO OPEN RH-V-808A 1.00E-01 1.00E-01
OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A 1LOSS OF AIR 4_.5E-2 4.50E-02
8G2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
4) OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4.5E-2 4.50E-02 1.30E-07
SG2 TE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
VMODB 7 1AFCAIV <module>SI-MOV-B71A FAILS TC RECLOSE 5.105E-03 S.11E-03
VMVPVYRT3 OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE LINES 1.0E-1 1.00E-01
) OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4 .5E-2 4.50E-02 1.30E-07
5G2 1E TOTAL LOSS OF INSTRUMENT AIL IJITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
VMODBT1BFCAIV <module>S1-MOV-8T1B FAILS TO RL °* JSE 5.105E-03 5.11E-03
VMVPVE 13 OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE LINES 1.CE~1 1.00E-01
£) OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4.5E-2 4.50E-02 8.12.
SG2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
XMODSIWLABRI <module>STAS RESET FAILS 3.192E-04 3.19E-04
7) ERVDQ71S RELIEF VALVE RH-RV-715 PREMATURE OPEN 1.25E-5 24 3.00E-04 7.63E-08
OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4.5SE-2 4 _50E-02
5G2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
8) OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4 .58-2 4.50E-02 6.92E-08
sG2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
WMVAAOS6 CCF COMMON CAUSE FAILURE OF SW-MOV-5 AND 6 TO OPEN 4 .00E-3 6.PE-2 2.712E-04
9) ECVAATAR3 CCF COMMON CAUSE FAILURE OF RH-CV-783 AND RH-CV-BOBA TO OFPEN 2.00E-4§ .B16 1.63E-04 4_15E-08
OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4 .5E-2 4.50E-0?
SG2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E~03 5.65E-03
10} EMODRHRCCFQ <module>CCF OF ROTH RHR TRAINS 1.527E-04 1.53E-04 3 8BE-0R
OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4.58=2 4 .50E-02
SG2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03
11) OARXCHGM OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR 4.5E-2 4_.50E-02 3.47g-08
8G2 IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY 5.651E-03 5.65E-03



C:\CAFTA\F-AIR.RPT

\CAFTA\SEQCUT\F-AIR.CUT
Filter: "ALL’

MODULE/EVENT NAME

VMOD8TIAFCAIV
VMODMOVRT2ATV
OARXCHGM

SG2
VMOD8 71 BFCAIV
VMODMOVBT73IATV
EMVSORTE
OARXCHGM

SG2

EMVRQR74
OARXCHCGM

5G2

CARXCHGM
RCVAA?25

5G2

OARXCHGM

SG2

XRCHA2 /2
EAVSQ602
OARXCHGM

5G2

HIRXCHGA
OAPRECRT

5G2

4) SLCH2
1) CRVAV408
OAPRECRT
OARXCHGM
5G2

SLCHS

1} CRVAV408
OAPRECRT
SG2
OVMPPAIR
CRVAVAOR
RIPRECRT
5G2
UVMPPAIR

TECH1

1) OAPBAFRT
OARMNSGC
5G2

2) RIPBAFRT
OARMNSGC
5G2
OARMNSGC
PMCDPRVATRV

CUTSET REPORT

DESCRIPTION

<module>SI-MOV-871A FAILS TO RECLOSE

<module>ST1-MOV-873 FAILS TO CLOSE

OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF

1E TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<module>SI-MOV-871B FAILS TO RECLOSE

<module>SI-MOV-872 FAILS TO CLOSE

RH-MOV-874 FAILS TO BE CLOSED POSITION DUE TO VALVE STEM SEPARA
OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR FAILS TO RESTORE RH-MOV-874 FOLLOWING T&M

OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR
CCF COMMON CAUSE FAILURE OF CC-CV-225A AND B TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR
1E TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF SI RELAY 4A AND 4B COIL TO ENERGIZE (SCREENING VALUE)
RH-FCV-602 IS OPEN DUE TO VALVE STEM SEPAATION

OA OPERATOR ACTION TO CONTROL CHARGINC FLOW GIVEN A LOSS OF AIR
IE TOTAL LOSS OF INSTRUMEMT AIR INITIATING EVENT FREQUENCY

HI OPERATOR ACTION TC CUNTROL CHARGING FLOW GIVEN A LOSS OF AIR
OA OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

RANDOM FAILURE OF RV-408 TO OPEN.

OA OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

OA OPERATOR ACTION TO CONTROL CHARGING FLOW GIVEN A LOSS OF AIR
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

RANDOM FAILURE OF RV-408 TO OPEN.

OA OPERATOR ACTION TO TRANSFER TO RECTRCULATION (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR FAILS TO ALIGN BACKUP AIR SUPPLY (SCREENING VALUE)
RANDOM FAILURE OF RV-408 TO OPEN.

HI OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR FAILS TO ALIGN BACKUP AIR SUPPLY (SCREENING VALUE)

OPERATOR ACTION TO INITIATE FEED AND BLEED COOLING (RT)
OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR ACTION TO INIiTIATE FEED AND BLEED COOLING (RT)
OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>AIR SUPPLY TO THE PORVS FAILS

1.04E-4

8/16/95

B-16-95 8:31

EXPOSURE

5.105E-03
2.670E-02
§.58-2
5.651E-013
5.105E-03
2.670E-02
1

4.5E-2
5.651E-03
1.00E-4
4.5€-2
5.651E-03
4.5E-2
.408
.651E-03
B2
.651E-03
.C00E-01

5E-2
.651E-03
+IE=3
2.00E-3
5.651E-03

Ll . SR

20
2.00E-3
4.5E-2
5.651E-03

20
2.00E-3
5.651E-03
1.0E-01
20

1.0E-3
5.651E-03
1.0E-01

1.CE-2
3.08-2
5.651E-03
S5.0E-3
3.0E-2
5.651E~03
3.0E-2
2.676E-03

B.E.
PROB.

2.67E-02
4.50E-02
5.65E-03
5.11E-03
2.67E-02
1.04E-04
4.50E-02
5.65E-03
1.00E-04
§.50E-02
5.65E-01
4.50E-02
B8.16E-0S
5.65E-03
4.50E-02
5.65E-03
6.00E-05
5.20E-0S
4.50E-02
5.65E-03
1.50E-03
2.00E-03
5.65E-03

2.00E-02
2.00E-03
4 .50E-02
5.65E-03

2 .00E-02
2.00E-03
5.65E-03
1.00E-01
2.00E-02
1.00E-03
5.65E-03
1.00E-01

1.007-02
3.060E-02
5.65E-03
5.CCE~-03
3.00E-02
5.65E-03
3.00E-02
2.68E-03

3.47e-08

2.64E-08

2.54E-08

2.08E-08

1.53E-08

1.32e-08

1.70E-C8

*1.02E-08
1.02E-08

*3.39E-08
2.26E-08

1.13E-08

*3.90E-06

1.70E-06

8.48E-07

4 .54E-07




C:\CAFTA\F-AIR.RPT

\CAFTA\SEQCUT\F-AIR.CUT

Filter:

*ALL"

MODULE/EVENT NAME

5)

6)

n

B)

9)

10)

11)

12)

13)

14)

15)

16)

17

5G2

OARMNSGC

PMODPRVSE8IV

PMODPRV5701V

5G2

HIRMNSGC

OAPBAFRT

5G2

HIPBAFRT
RIRMNSGC

5G2

HIRMNSGC
PMODPRVAIRV

5G2
FMODAFWPCV

OAPBAFRT

5G2

OARMNSGC
PMODBLVS69AV
PMODPRV5681IV
5G2

OARMNSGC
PMODBLVS67AV
PMODPRVST01V
5G2

HIRMNSGC
PMODPRV5681V
PMODPRVSTOIV
5G2

OARMNSGC
PMODCCFPRVV
PMODPRVS6BIV
SG2

OARMNSGC
PMODCCFPRVV
PMODPRVS570TV
5G2
FMODDWSTFDFGW
OAPBAFRT

SG2
FMODAFWPCV
HIPBAFRT
5G2
CMVBAVCT
ORRMNSGC
PMODPRVS6BIV
SG2
CMVAARWT
OARMNSGC
PMODPRV568TV

CUTSET REPORT

DESCRIPTION

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>PORV 568 FAILS TC OPEN

<module>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

HI OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
OAR OPERATOR ACTION TC INITIATE FEED AND BLEED COOLING (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

HI OPERATCR ACTION TO INITIATE FEED AND BLEED COOLING (RT)

41 OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

H1 OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
<mocule>AIR SUPPLY TO THE PORVS FAILS

IE TOTA. LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF PUMPS AND DISCHARGE CHECK VALVES

OA OPERATOR ACTION TO INITIATE FEED AND BLEED COOLING (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT "REQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
<modu le>PR-MOV-569 FAILS

<module>PORV 568 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
<module>PR-MOV-567 FAILS

<module>PORYV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

HI OPERATCOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
<module>PORV 568 FAILS TO OPEN

<module>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA GPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>CCF OF EITHER THE PORVS OR THE BLOCK VALVES TO OPEN
<module>PORV 568 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TD MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>CCF OF EITHER THE PORVS OR THE BLOCK VALVES TO OPEN

<modu le>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

FLOW DIVERSION PATHS RESULTING IN LOSS OF DWST INVENTORY

OA OPERATOR ACTION TO INITIATE FEED AND BLEED COOLING (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF PUMPS AND DISCHARGE CHECK VALVES

HI OPERATOR ACTION TO INITIATE FEED AND BLEED COOLING (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF 2/2 VCT TO CHG. SUCTION MOVs TO 1:0%L. MOVs 257 & 257B

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
<module>PORV 568 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF 2/2 MOVs FAIL TO OPEN (MOVs 273 ¢ 32).

OA OPERATOR ACTION TC MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
<module>PORV 568 FAILS TO OPEN

RATE

4.00E-2

4.00E-3

8/16/95

8-16-95

EXPOSURE

5.651E-03
3.0E=2
4.201E-02
4.201E-02
5.651E-03
3E-03
1.0E-2
5.651E-03
5.0E-3
3E-C3
5.651E-03
3E-03
Z.676E-03
5.651E-03
6.8B69E-04
1.0E-2
5.651E-03
3.0E-2
4.299E-03
4.2018-02
5.651E-03
3.0E-2
4.299¢-03
4.201E-02
5.651E-03
3E-03
4,201E-02
4.201E-02
5.651E~03
3,0E-2
3.127e-03
4.201E-02
5.651E-03
3.0E-2
3.127e-03
4.201E-02
5.651E-03
3.4B0E-04
1.0E-2
5.651E-03
6.869E-04
5.0E-3
5.651E-C3
0.408
3.0E-2
4.201E-02
5.651E-03
0.408
3.0E-2

4, .201E-02

8:31

B.E.
PRORB.

5.65E-03
3.C0E-02
4.20E-02
4.20E-02
5.65E-03
3.00E-03
1.00E-02
5.65E-03
5.00E-03
3.00E-03
5.65E-03
3.00£-03
2.68E-03
5.65E-03
6.87E-04
1.00E-02
5.65E-03
3.00E-02
4.30E-03
4.20E-02
5.65E-03
3.00E-02
4.30E-03
4.20E-02
5.65E-03
3.C0E-03
4.20E-02
4 .20E-02
5.65E-03
3.00E-02
3.13E-03
4 .20E-02
5.65E-03
3.00E-02
3.13e-03
4.20E-02
5.65E-03
3.48E-04
1.00E-02
5.65E-03
6.87E-04
5.00E-03
5.65E-03
1.63E-03
3.00E-02
4.20E-02
5.65E-03
1.63E-03
3.00E-02
4.20E-02

8:31  Page 3

2.99e-07

1.70E-07

8.48E-08

4.54F-08

3.8BE-08

3.06E-08

3.06E-08

2.99e-08

2.23E-08

2.23E-08

1.97E-08

1.94E-08

1.16E-08

1.16E-08



C:\CAFTA\F-AIR.RPT

\CAFTA\SEQCUT\F~AIR.CUT

Filter: "ALL’

MODULE/EVENT NAME

19)

21)

22)

23)

5G2

CMVAARWT
OARMNSGC
PMODPRVS5701V
5G2

CMVRAVCT
OARMNSGT
PMODPRVSTOIV
5G2
FMODAFWPCV
PMODPRVAIRV
562

OARMNSGC

5G2

XRCHA2 /2
OAPMNSGC
PMOD63XS5T01
PMODPRVS681V
sG2

OARMNSGC
PMOD63IXS681T
PMODPRVS701IV
SG2

7) TLCHI1

1)

2)

3)

1)

5)

&)

7

/)

OAPRECRT
OARMNSGC
5G2
HIPRECRT
CARMNSGC
5G2
EMODRHMV22AIQ
EVMPQRO8
OARMNSGC
5G2
OARMNSGC
562

VMODRT1AFCAIV

VMVPVBT3
OARMNSGC
5G2

VMODBT1BFCAIV

VMVPVBT3
OARMNSGC
SG2

XMODS IWLABI
ERVDQT1S
CARMNEGC
SG2
OARMNSGC

CUTSET REPORT

DESCRIPTION

iE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF 2/2 MOVs FAJIL TO OPEN (MOVs 271 & 32).

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF 2/2 VCT TO CHG. SUCTION MOVs TO ISOL. MOVs 257 & 257B

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF PUMPS AND DISCHARGE CHECK VALVES

<module>AIR SUPPLY TO THE PORVS FAILS

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF OF SI RELAY 4A AND 4B COTL TO ENERGIZE (SCREENING VALUE)

OA OPERATOR ACTION TO MANUALLY CONTRCL FFEDWATER FLOW DUE TOLOSS O
<module>63X/570 LOGIC FAILS

<modu le>PORV 568 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OR OPERATOR ACTION TCO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
<module>63X/568 LOGIC FAILS

<module>PORV 570 FAILS TO OPEN

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLCSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

HI OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<moaui=>RH-MOV-22 PATH FAILS TO OPEN

OPERATOR FAILS iC OPEN RH-V-B08A

OAR OPERATOR ACTION TG MANUGALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
TE TOTAL 1255 OF INSTRUMENT AIR INITIATING EVENT FREQUERTY
<modu!¢>ST-MOV-871A FAILS TO RECLOSE

OFERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE LINES
OA OPERATOR ACTION TO MANUALLY CONTROIL FEEDWATER FLOW DUE TOLOSS O
TE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<mocdule>SI-MOV-8718B FAILS TO RECLOSE

OPERATOR FAILS TO CLOSE SI-MOV-873 TO ISOLATE CORE DELUGE LINES
OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<module>SIAS RESET FAILS

RELIEF VALVE RH-RV-715 PREMATURE OPEN

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O

RATE

4 .00E-3

4.00E-3

1.00E-4

1.25E-5

B/16/95

8-16-95

EXPOSURE

5.651E-013
0.408
3.0E-2
4.201E-02
5.651E-03
0.408
3.0E-2
4.201E-02
5.631E-03
6.869E-04
2.676E-03
5.651E-03
3.0E-2
5.651E-03
6.000E~-01
3.0E-2
1.410E-03
4.201E-02
S5.651E-03
3.0e-2
1.410E-03
4.201E-02
5.651E-03

2.00E-3
3.0E-2
5.651E-02
1.0E-3
3.08~-2
5.651E-03
8.457E-03
1.00E-01
3.0E-2
5.651E-03
3.0E-2
5.651E-03
5.105E-03

1.0%-%
3.0E-2
5.651E-03
5.105E-03
1.CE-1
3.0E-2
5.651E-03
3.192E-04
24

3.0E-2
5.651E-03
3.0E-2

8:31

B.E.
PROB.

5.65E-02
1.63E-03
3.00E-02
4.20E-02
5.65E-03
1.63E-03
3.00E-02
4.20E-02
5.65E-03
6.B7E-04
Z.68E-03
5.65E-03
3.00E-02
5.65E-03
6.00E-05
3.00E~-02
1.41E-03
4.20E-02
5.65E-03
3.00E-02
1.41E-03
4,.20E-02
5.65E-03

2.00E-03
3.0CE-02
5.65E-03
1.00E-03
3.00E-02
5.65E-03
B.46E-03
1.00E-01
3.00E-02
5.65E-03
3.00E-02
5.65E-03
S.11E-03
1.00E-01
3.008-02
5.65E-03
5.11E-03
1 .00E-01
3.00E-02
5.65E-03
3.19E-04
3.00E-04
3.00E-02
5.65E~-03
3.00E-02

8:31 Page 4

1.16E-08

1.16E-08

1.04E-08

1.02E-08

1.00E-08

1.0CE-08

*1.19E-06
3.39E-0"

1.70E-07

1.43E-07

B.65E-08

B8.65E-08

5.41E-08

5.09e-08B

4.61E-08



C:\CAFTA

\CAFTA\SEQCUT\F-AIR.CUT

Filter:

\F-AIR.RPT

*ALL'

MCDULE /EVENT NAME

9)

10)

i1

12)

13)

14)

15)

16)

17)

18)

SGz
WMVAADSE
HIRMNSGC
OAPRECRT
SG2
ECVAAT83
OARMNSGC
5G2
EMODRHRCCFQ
OARMNSGC
SG2
OARMNSGC
5G2
VMODBT1AFCAIV
VMODMOVBT73AIV
OARMNSGC
8G2
VMODB71BFCAIV
VMODMOVB73AIV
EMVSQB74
OARMNSGC
SG2
EMVRQ874
OARMNSGC
SG2
HIPRECRT
HIRMNSGC
SG2
EMODRHMV22ARIQ
EVMPQROR
HIRMNSGC
5G2
OARMNSGC
RCVAA225
SG2

CUTSET REPORT

DESCRIPTION

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

CCF COMMON CAUSE FAILURE OF SW-MOV-5 AND & TO OPEN

HI OPERATOR ACTION TO MARUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
OA OPERATOR ACTION TO TRANSFER TO RECIRCULATION (RT)

IE TOTAL LOSS OF INSTRUMENT AIR INITIATING eEVERT TREQUENCT

CCF COMMON CAUSE FAILURE OF RH-CV-783 AND RH-CV-808A TO OPEN
OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<module>CCF OF BOTH RHR TRAINS

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL .OSS OF INSTRUMENT AIR INITIATING EVEN1 FREQUENCY
<module>SI-MOV-871A FAILS TO RECLOSE

<module>SI-MOV-873 FAILS TO CLOSE

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<module>SI-MOV-871R FAILS TO RECLOSE

<module>SI-MOV-873 FAILS TO CLOSE

RH-MOV-874 FAILS TC BE CLOSED POSITION DUE TO VALVE STEM SEPARA
OA OPERATOR ACTION TO MANUALLY CONTRCL FEEDWATER FLOW DUE TOLOSS O
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
OPERATOR FAILS TO RESTORE RH-MOV-874 FOLLOWING T&M

OA OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS ©
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY

HI OPERATOR ACTICN TO TRANSFER TO RECIRCULATION {RT)

HI OPERATOR ACTION TO MANUALLY CONTRO. FEEDWATER FLOW GIVEN A LOSS
IE TOTAL LOSS OF INSTRUMENT AIR INITIATING EVENT FREQUENCY
<module>RH-MOV-22 PATH FAILS TO OPEN

OPERATOR FAILS TO OPEN RH-V-808A

HI OPERATOR ACTION TO MANUALLY CONTROL FEEDWATER FLOW GIVEN A LOSS
IE TOTAL LOSS OF INSTRUMENT AIR INITIATIRG EVENT FREQUENCY

OA OPERATOR ACTI'N TO MANUALLY CONTROL FEEDWATER FLOW DUE TOLOSS O
CCF COMMON CAUSE FAILURE OF CC-CV-225A AND B TO OPEN

IE TOTAL LOSS OF INSTRUMENT ATR INITIATING EVENT FREQUENCY

RATE

4.00E-3

2.00E-4

1.04E-4

2.00E-4

8/16/95

8-16-95 8:31

EXPOSURE

5.651E-03
6.8E-2
3E-03
2.90E-2

5 7 .a%-03

P~

5.6415'03
1.527E-04
3.0E-2
5.651E-"3
3.0E-
5.651E-03
5.105E-03
2.670E-02
3.0E-2
$.651E-03
5.105E-03
2.670E-02
1

3.0E-2
5.651E-03
1.00E-4
3.0E-2
5.651E-03
1.0e-3
3E-03
$.651E-03
B8.457E-03
1.00E-01
3E-03
5.651E-03
3.0E-2
.408
5.651E-03

5.65E-03
2.72E-04
3.00E-03
2.00E-03
5.65E-03
1.63E-04
3 00E-02
$.65E-03
1.53E-04
3.00E-02
5.65E-03
3.00E-02
5.65E-03
5.11E-03
2.67E-02
3.00E-02
5.65E-03
5.11E-03
2.61E-02
1.04E-04
3.00E-02
5.65E-03
1.00E~-04
3.00E-02
5.65E-03
1.00E-03
3.00E-03
5.65E-03
8.46E-03
1.00E-01
3.00E-03
5.65E-03
3.00E-02
8.16E-05
5.65E-03

8:31 Page 5

- ——

3.3%-08

2.77E-08

2.59E-08

2.31E-08

2.31E-08

1.76E-08

1.70E-08

1.70E-08

1.43g-08

1.38E-08
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C:\CAFTA\F-SGTR.RPT

\CAFTA\SEQCUT\F-SGTR.CUT
Fllter:

*ALL"

MODULE/EVENT NAME

1)

2)

11)

GEFR3
1) LGS
RT1

GLFH1

1) EMODMOVBOIAIV
HIPRWSTI
LGS
OAPSGDEP

2) EMODMOV781AIV
HIPRWST1
LGS
OAPSGDEP

3) EMODMOVTBOATV
HIPRWST1
LGS
OAPSGDEP

4) EMODMOVBO4ATV
HIPRWST1
LGS
OAPSGDEP

51 HIPRWSTI1
HIPSGLTC
LGS
CAPSGDEP

€) EMODMOVBO3ATV
LGS
OAPRWSTM
OAPSGDEP

7) EMODMOV7B81AIV
LGS
OAPRWSTM
OAPSGDEP

#) HIPRWST1
LGS
OAPRWST1
OAPSGDEP

9) EMODFCVE021Q
HIPRWST1
LGS
OAPSGDEP

10) EMODMOVBO4ATV

LGS
OAPRWSTM
OAPSGDEP

LGS
OAPRWSTM
OAPSGDEP

12) EMODFCV796IQ

EMODMOVT780AIV

DESCRIPTION

IE SGTR INITIATING

/,'6. ‘1():-(,\—(’7:78[-/,/3 = (.2€E-7 /Aw

CUTSET REPORT

EVENT FREQUENCY

AUTOMATIC REACTOR TRIP

<module>RH-MOV-8013
HI OPERATOR ACTION
iE SGTR INITIATING
JA OPERATOR ACTIT™
<module>RH-MOV~ /&1
HI OPERATOR ACT ',
IE SGTR INITIATING
OA OPERATOR ACTION
<modu le>RH-MOV-TRO
HI OPERATOR ACTION
IE SGTR INITIATING
OA OPERATOR ACTION
<module>RH-MOV-804
HI OPERATOR ACTION
IE SGTR INITIATING
OA OPERATOR ACTION
HI OPERATOR ACTION
HI OPERATOR ACTICN
IE SGTR INITIATING
OA OPERATOR ACTION
<modu le>RH-MOV-803
IE SGTR INITIATING
OA OPERATOR ACTION
OA OPERATOR ACTION
<module>RH-MOV-781
IE SGTR INITIATING
OA OPERATOR ACTION
OA OPERATOR ACTION
HI OPERATOR ACTION
IE SGTR INITIATING
OR OPERATOR ACTION
OA OPERATOR ACTION
<module>RH-FCV-602
HI OPERATOR ACTION
IE SGTR INITIATING
OA OPERATOR ACTION
<module>RH-MOV-804
IE SGTR INITIATING
OA OPERATOR ACTION
OA OPERATOR ACTION
<module>RH-MOV-780
IE SGTR INITIATING
OA CPERATOR ACTION
OA OPERATOR ACTION
<modu le>RH-FCV-196

<AILS TO OPEN

TO ALIGN MAKEUP TO THE RWST

EVENT FREQUENCY

™™ DEPRESSURIZE THE RCS FOLLOWING
F*ILS TO OPEN

TC ALIGN MAKEUP TO THE RWST

EVENT FREQUENCY

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO om.n

TO ALIGNM MAKE''P TO THE RWST

EVENT FREQUF Y

TO DEPRESS "~ _2E THE RCS FOLLOWING
FAILS 1. 2PF 4

TO ALIGN MAKEUP TO THE RWST

EVENT FREQUENCY

TO DEPRESSURIZE THE RCS FCLLOWING
TO ALIGN MAKEUP TO THE RWST

TO INITIATE LONG TERM COOLING
EVENT FREQUENCY

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO OPEN

EVENT FREQUENCY

TO ALIGN MAKEUP TO THE RWST

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO OPEN

EVENT FREQUENCY

TO ALIGN MAKEUP TO THE RWST

TO DEPRESSURIZE THE RCS FOLLOWING
TO ALIGN MAKEUP TO THE RWST

EVENT FREQUENCY

TO ALIGN MAKEUP TO THE HRWST

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO OPERATE

TO ALIGN MAKEUP TO THE RWST

EVENT FREQUENCY

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO OPEN

EVENT FREQUENCY

TO ALIGN MAKEUP TO THE RWST

TO DEPRESSURIZE THE RCS FOLLOWING
FAILS TO OPEN

EVENT FREQUENCY

TO ALIGN MAKEUP TO THE RWST

TO DEPRESSURIZE THE RCS FCLLOWING
FAILS TO OPERATE

A

SGTR

SGTR

SGTR

SGTR

SGTR

5GTR

SGTR

SGTR

SGTR

SGTR

RATE

"8/10/95
8-10-95 9:16
B.E.

EXPOSURE PROB.
2.2E-02  2.20E-02
3.8E-5 3.80E-05
3.964E-02 13.96E-02
3.0E-3 3.00E-03
2.2E-02 2.20E-02
3.2E-01  3.20E-01
2.764E-02 2.76E-02
3.0E-3 3.00E-03
2.2E-02 2.20E-02
3.2E-01  3.20E-01
3.949E-02 13,95E-02
3.0E-3 3.00E-03
2.2E-02  2.20E-02
3.2E-01 3.20E-01
2.749E-02 2.75E-02
3.0E-3 3.00E-03
2.2E-02  2.20E-02
3.2E-01  3.20E-01
3.0E-2 3.00E-03
8.0E-3 8.00E-03
2.2E-02 2.20E-02
3.2E-01  3.20E-01
3.964E-02 3.96E-02
2.2E-02  2.20E-02
2.0E-04 2.00E-04
3.28-01  3.20E-01
2.764E-02 2.76E-02
2.2E-02  2.20E-02
2.0E-04  2.00E-04
3.2E-01  3.20E-01
3.0E-3 3.00E-03
2.2E-02 2.20E-02
2.0E-03  2.00E-03
3.2-01  3.20E-01
1.940E-03 1.94E-03
3.0E-3 3.00E-03
2.2E-02 2.20E-02
3.2E-01  3.20E-01
2.749E-02 2.75E-02
2.2E-02 2.20E-02
2.0E-04 2.00E-04
3.28-01  3.2CE-01
3.949E-02 3.95E-02
2.2E-02 2.20E-02
2.0E-04 2.00E-04
3.2E-01  3.20E-01
1.797E-03 1.80E-03

9:43 Page )

Page i

MOD. /CS.
PROB.

*8.36E-07
8.36E-07

*3.33e-06

8.37e-07

5.B4E-07

8.34E-07

5.81E-07

1.69E-07

5.58E-08

3.89E-08

4.22E-08

4.10E-08

3.87E-08

5.56E-08

3.80E-08



C:\CAFTA\F~5GTR.RPT 8/10/95 9:43 Page 2

\CAFTA\SEQCUT\F-SGTR.CUT CUTSET REPORT 8-10-95 9:16 Page 2

Filter: "ALL’
B.R. MOD. /CS.

PROB. , PROB.

EXPOSURE

MODULE/EVENT NAME DESCRIPTION

3.00E-03
2.2CE-02
3.20E-01
8.CCE-03
2.20E-02
2.00E-04
3.20E-01

HIPRWST1 OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST

LGS SGTR INITIATING EVENT FREQUENCY

OAPSGDEP OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
HIPSGLTC OPERATOR ACTION TO INITIATE LONG TERM COCLING

LGS SGTR INITIATING EVENT FREQUENCY

OAPRWSTM OPERATOR ACTION TO ALIGN MAKEUP TO THE RW* ™

OAPSCDEP OPERATOR ACTION TO DEPRESSURIZE THE RCS F.LLOWING A SGTR

1.13E-C8

*1.42E-07

3) GLFH.
4.22E-08

1) LGS SGTR INITIATING EVENT FREQUENCY
OAPSGDEP OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
OARSGLIV OA OPERATOR ACTION TO CLOSE LOOP ISOLATION VALVES
XRCHAZ /2 CCF OF SI RELAY 4A AND 4B COIL TO ENERGIZE (SCREENING VALUE)
LGS IE SGTR INITIATING EVENT FREQUENCY
OAPSGDEP CA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SCTR
OARSGLIV OA OPERATOR ACTION TO CLOSE LOOP ISOLATION VALVES
XPTGR2/3 CCF OF 2/3 PRESSURIZER PRESS. TRANSMITTERS TO PROVIDE OUTPUT (SCRE
CMVBAVCT CCF OF 2/2 VCT TO CHG. SUCTION MOVs TO ISOL. MOVs 257 & 257B
HMODCCF861V <module>CCF OF 3 OF 4 HPSI INJECTIOR VALVES TO OPEN

2.20E-02

3.20E-01

1.00E-01
6.000E-01 6.COE-0S
2.2E-02 2.20E-02
3.2E-01 3.20E-01
1.0E~-1 1.00E-01
7.200E+0C 3.60E-05
C.408 1.63E-03
1.2B-2 1.20E-02
2.2E-02 2.20E-02
3.2g-01 3.20E-01
1.0e-1 1.00E-01
0.408 1.63E-03
1.28-2 1.20E-02
2.2E-02 2.20E-02
3.2E-01 3.20E-01
1.0E-1 1.00E-01
Z.540E-03 2.54E-03

1.00E-4
2.53E-08

5.00E-6

4.C0E-3 1.38E-08

LGS IE SGTR INITIATING EVENT FREQUENCY
A OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

OAPSGDEP
OARSGLIV JA OPERATOR ACTION TO CLOSE LOOP ISOLATION VALVES

CMVAARWT JCF 2/2 MOVs FAIL TO OPEN (MOVs 373 § 32).

HMODCCFR61V <module>CCF OF 3 OF 4 BPSI INJECTION VALVES TO OPEN

LGS IE SGTR IRITIATING EVENT FREQUENCY

OAPSGDEP OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

OARSGLIV OA OPERATOR ACTION TO CLOSE LOOP ISOLATION VALVES

4.00E-3 1.38BE-08

1.38E-08B

AMODCCFDGS
LGS

LOSPPROB

LGS
LMODDISLIVIV
OAPSGDEP
XRCHA2/2

LGS

<module>CCF of DGS
IE SGTR INITIATING
CONSEQUENTIAL LOSS
IE SGTR INITIATING
<MODULE>RCP DISCH.
OA OPERATOR ACTION
CCF OF SI RELAY 4A
IE SGTR INITIATING

EVENT FREQUENCY

OF OFFSITE POWER PROBABILITY

EVENT FREQUENCY

LOOP ISOLATION VALVE FAILS TO ISOLATE
TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
AND 4B CCIL TO ENERGIZE (SCREENING VALUE)

EVENT FREQUENCY

1.00E-4

2.2E-02
2.466E-04
2.2E-02
2.731E-02
3.2e-01
6.C00E~-01
2.2E-02
2.7131E-02

2.20E-92
2.47E-04
2.20E-02
2.73e~02
3.20e-01
6.00E-05
2.20E-02
2.73E~-02

1.15E-08

1.15E-08

<MODULE>RCP SUCTION LOCOP ISOLATION VALVE FAILS TO ISOLATE
OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
CCF OF SI RELAY 4A AND 4B COIL TO ENERGIZE (SCREENING VALUE)
CCVAU372 CHECK VALVE BA-CV-372 FAILS TO OPEN

HMODCCFB61V <module>CCF OF 3 OF 4 HPSI INJECTION VALVES TO OPEN

LGS IE SGTR INITIATING EVENT FREQUENCY

OAPSGDEP OA OPERATCR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
OARSGLIV OA OPERATOR ACTICON TO CLOSE LOOP ISOLATION VALVES

LMODSUCLIVIV
OAPSGDE?
XRCHA2/2

3.2eE-01 3.20E-01
6.000E-01 6.00E-05
6 1.20E-03
1.2E-2 1.20E-02
2.2E-02 2.20E-02
3.2E-01 3.20E-01
1.0E-1 1.00E-01

1.01E-08

*3.55E-06

GLFH3
2.11E-06

1) HIPRWSTI1 BI OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST
LGS IE SGTR INITIATING EVENT FREQUENCY
NRVBDSV1 STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG COVERFILL
OAPSGDEP OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
2) LGS IE SGTR INITIATING EVENT FREQUENCY

3.0E-3 3.00E-03
2.2E-02 2.20E-02
.1 1.00E-01
3.2E-01 3.20E-91

2.2E-02 2.20E-02 1.41E-06




C:\CAFTA\F-SGTR.RPT

\CAFTA\SEQCUT\F~-SGTR.CU]

Fillter: "ALL’

MODULE/EVENT NAME

NRVBDSV1
OAPRWST1
OAPSGDEP
3} HIPRWSTI
HIPSGDEP
LGS
NRVBDSV1
4) HIPSGDEP
LGS
NRVBDSV1
OAPRWSTI1

5) GLFH4

6)

1) 165
NRVBDSV1
OAPSGDEP
XRCHAZ2/2

2) LGS
NRVBDSV1
OAPSGDEP
XPTGB2/3

3) CMVBAVCT
HMODCCFB861V
LGS
NRVBDSV1
OAPSGDEP

4) CMVAARWT
HMODCCF861V
LGS
NRVBDSV1
OAPSGDEP

5) CcvAaul?2z
HMODCCF861V
LGS
NRVBDSV1
OAPSGDEP

GLFHS

1) RIPRWST1
HIPSGTRI
LGS
OAPSGDEP

2) HIPSGTRI
LGS
OAPRWST]
OAPSGDEP

CUTSET REPORT

PESCRIPTION RATE

STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL

OA OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST

OA OPEZRATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
HI OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST

HI OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
IE SGTR INITIATING EVENT FREQUENCY

STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL

BRI OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR
IE SGTR INITIATING EVENT FREQUENCY

STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL

OA OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST

IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILIL
CA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

CCF OF SI RELAY 4A AND 4B COIL TO ENERGIZE (SCREENING VALUE) 1.00E-4

IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL
OAR OPERATOR ACTION TO DEPRESSURTZE THE RCS FOLLOWING A SGTR

CCF OF 2/3 PRESSURIZER PRESS. TRANSMITTERS TO PROVIDE OUTPUT (SCRE 5.00E-6
CCF OF «/2 VCT TO CHG. SUCTION MOVs TO ISOL. MOVs 257 & 257B 4.00E-3

<module>CCF OF 3 OF 4 4PSI INJECTION VALVES TO OPEN

IE SGTR INITIATING EVENT FREQUENCY

STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL

OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

CCF 2/2 MOVs FAIL TC OPEN (MOVs 373 § 32). 4 .00E-3

<module>CCF € 3 OF 4 HPSI INJECTION VALVES TO OPEN

IE SGTR INITIATING EVENT FREQUENCY

STUCK OPEN SG SAFETY VALVE GIVEN SGTR AND SG OVERFILL

OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

CHECK VALVE BA-CV-372 FAILS TO CPEN 2.00E-4

<module>CCF OF 3 OF 4 HPSI INJECTION VALVES TO OPEN

IE SGTR INITIATING EVENT FREQUENCY

STUCK OPEN SG SAFETY VALVE GIVER SGTR AND SG OVERFILL

OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

RI OPERATOR ACTION TO ALIGN MAKEUP TC THE RWST

HI OPERATOR ACTION TO ISOLATE THE FEED/STEAMLINES OF FAULTEDSG (SG
IE SGTR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

HI OPERATOR ACTION TO ISOLATE THE FEED/STEAMLINES OF FAULTEDSG (SG
1E SGTR INITIATING EVENT FREQUENCY

OA OPERATOR ACTION TO ALIGN MAKEUP TO THE RWST

OA OPERATOR ACTION TO DEPRESSURIZE THE RCS FOLLOWING A SGTR

8/10/95

8-10-95 9:16

EXPOSURE

2.2E-02
«3
3.2e-01
6.000E-01
2.2E-02
.1
3.2E-01
7.200E+00
0.408
1.2E-2
2.2E-02
o1
3.2E-01
0.408
1.2E-2
2.2e-02
0 3
3.2e-01
6
1.28-2
2.2E-02
o3
3.2E-01

3.0E-3
2.0E-3
2.2E-02
3.2e-01
2.0E-3
2.2E-02
2.0E-03
3.2E-01

B.E.

1.00E-01
3.0CE-03
2.20E-02
1.00E-01
2.00E-03

2.20E-02
1.00E-01
3.20E-01
6.00E-05
2.20E-02
1.00E-01
3.20E-01
3.60E-05
1.63E-03
1.20E-02
2.20E-02
1.00E-01
3.2C0E-01
1.63E-03
1.20E-02
2.20E-0?
1.00E-01
3.20E-01
1.20E-03
1.20E~-02
2.20E-02
1.00E-01
3.20E-01

3.00E-03
2.00E-03
2.20E-02
3.20E-01
2.00E-03
2.20E-02
2.00E-03
3.20E-01

9:43 Page 1

Page 3

MOD. /CS.
,PROB.,

1.98E-08

1.32g-08

*1.05E-07
4.22E-08

2.53E-08

1.38E-08

1.38E-08

1.01E-08

*7.04E-08
4.22E-08

2.82E-08



C:\CAFTA\F-SGTR.RPT

\CAFTA\SEQCUT\F-SGTR.CUT
*ALL"

Filter:

MODULE/EVENT NAME

7} GLFLI

1)

2}

3)

1)

S)

LGS

NRVBDSRV
OAPRWST1
EMODMOVT81AIV
HIPRWST]

LGS

NRVBDSRV
EMODMOVS803ATIV
HIPRWSTI

LGS

NRVBDSRV
EMODMOVBO4ATV
HIPRWSTI1

LGS

NRVBDSRV
EMODMOV780AIV
HIPRWST1

LGS

NRVBDSRV

CUTSET REPORT

DESCRIPTION

IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SAFETY VALVE GIVEN SGTR
OA OPERATOR ACTION TO ALIGN MAKEUP
<moduie>RH-MOV-781 FAILS TO OPEN

HI OPERATOR ACTION TO ALIGN MAKEUP
IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SAFETY VALVE GIVEN SGTR
<module>RH-MOV-803 FAILS TO OPEN

BI OPERATOR ACTION TO ALIGN MAKEUP
IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SAFETY VALVE GIVEN SGTR
<module>RH-MOV-804 FAILS TO OPEN

H1 OPERATOR ACTION TO ALIGN MAKEUP
IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SAFETY VALVE GIVEN SGTR
<module>RH-MOV-780 FAILS TC OPEN

HI OPERATOR ACTION TO ALIGN MAKEUP
IE SGTR INITIATING EVENT FREQUENCY
STUCK OPEN SAFETY VALVE GIVEN SGTR

TC THE RWST

TO THE RWST

TO THE RWST

TO THE RWST

TO THE RWST

8/10/95 9:43

Page 4

8-10-95 9:16 Page L}
B.E. MOD. /CS.
RATE EXPOSURE PROB, ' PROB.
*3,.70E-07
2.2e-02 2.20E-02 3.08E-07
7.GOE-3 1 7.00E-03
2.0E-03 2.00e-03
2.764E-02 2.76E-02 1.28BE-08
3.0E-3 3.00E-03
2.2E-02 2.20E-02
7.00E-3 1 7.00E-03
3.964E-02 3.96E-~02 1.83E-08
3.0E-3 3.00E-03
2.2E-02 2.20E-02
7.0C6E-3 1 7.00E-03
2.749E-02 2.75E-02 1.27E-08
3.0E-3 3.00E-03
2.2E-02 2.20E-02
7.00E-3 1 7.00E-03
3.949E~02 3.95E-02 1.82E-08
3.0E-3 2.00E-03
2.2E-02 2.20E-02
7.00E-3 1 7.00E-03



