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1.0 INTRODUCTION

The design of the Farley Nuclear Piant includes four barriers to prevent the
release of significant fission products to the environment. These barriers
are the ceramic fuel matrix, the fueil cladding, the reactor coolant system
pressure boundary, and the containment structure. However, many postulated
severe accident sequences result in the loss or degradation of the first three
of these fission product barriers, leaving the containment structure as the
only remaining barrier precluding the release of fission products to the
environment. Furthermore, the Industry Degraded Core Program (IDCOR) has
identified in Reference 1 that the offsite risks, expressed in terms of
fission product releases to the atmosphere, may be dominated by those severe
accident sequences in which the containment integrity cannot be established or
maintained. Therefore, the purpose of this notebook is to determine the
probability that containment isolation cannot be established or maintained
during a severe accident.

2.0 SYSTEM DESCRIPTION

References 2a and 3 describe the containment isolation system. The properties
of this system relevant to this notebook are summarized below.

2.1 Reactor Containment Structure

The reactor containment structure consists of a prestressed, reinforced
concrete shield building with a { inch thick, carbon steel liner attached to
its inner surface. The containment structure is designed to withstand a
maximum internal pressure of 54 psig and a temperature of 280 *F. An
integrated leak rate test is performed at 40 + 10 month intervals to verify
the total leak rate from the containment structure is either not greater than
0.15% of total contained atmosphere by weight per day at 48.0 psig or not
greater than 0.016% of total contained atmosphere by weight per day at 24
psig.
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2.2 Reactor Containment Penetrations

There are 185 penetrations through the reactor containment structure. In
order to minimize the release of radionuclides to the environment following an
accident, the outboard side of all containment penetrations is contained
within the penetration room except those listed pelow.

Containment Leak Rate Test Connections
Refueling Tube

Equipment Hatch

Personnel Access Lock

Auxiliary Access Lock

Main Steam and Feedwater Penetrations

© © © © © © O

Pressurizer Dead-weight Pressure Tester

The penetration room is designed to limit the release of radionuclides to the
environment following an accident through the use of a filtration system. Any
airborne radioactivity which passes from containment into the penetration room
through the penetration seals is forced through particulate and charcoal
filters before it is released to the environment. The penetration room is
also mairtained at a slightly negative gauge pressure to preclude exfiltration
of airborne radioactivity to the environment.

tlectrical Penetrations

Electrical penetration assemblies consist of a header plate, cable supports, a
cable cover shroud, and support ring, as shown in Figure 1. The header plate
is welded to the liner penetrations and forms part of the containment pressure
boundary, and the interfaces between individual cable modules and the header
plate 15 sealed either with a weld or redundant epoxy barriers and metallic O-
rings. The cables are supported throughout the sh.eld building penetration
nozzle by cable supports or spacers, and cable motion during short circuits is
minimized. Finally, the support rings act as the transition piece for the
penetration from containment into the penetration room.
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Piping Penetrations

A typical piping penetration assembly consists of a flued head and integral
pipe as shown in Figure 2. The head is welded to the penetration nozzle. The
main steam and feedwater penetrations are of similar design and construction;
the major difference being size and increased penetrations support. An
instrument penetration is made up of a pipe cap with a socket weld coupling.
The instrumentation or process pipe is welded to the coupling where it
penetrates the cap. This type of poretration arrangement may have one or more
pipes penetrating the same cap.

fFuel Transfer Tube

A fuel transfer penetration is provided for fuel movements between the
refueling transfer canal in the reactor containment and the spent fuel pit and
is showr. if Figure 3. The penetration consists of a 20-inch pipe inside a 28-
inch sleeve, The inner pipe acts as a transfer tube and is fitted with a
double gasketed blind flange in the refucling canal and a gate valve in the
spent fuel pool transfer canal. The outer tube is welded to the containment
Iiner and spent fuel pool liner. Bellows expansion joints are welded to the
inner tube and outer tube for normal and seismic differential building
movements,

Hatches

An equipment hatch is provided which s fabricated from welded steel and
furnished with a double-ended flange and bolted dished door (19 ft 6 in inside
diameter). GEquipment up to and including the size of the reactor vessel 0-
ring seal can be transferred into and out of containment via this hatch. The
hatch barrel is welded to the liner.
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CONTAINMIINT PIPING PENETRATIONS

WELDED STUDS |

TYPICAL PIPE
PENETRATION

R e e e

. $ s INSTRUMENTATION
PENETRATION
T ———— CAP

SOCKET
\ONE OR MORE| \
i CONTAINMENT WALL

e REACTOR =

T a
FIGURE 2

Page 5 SEPTEMBER 1992



£ 34N914

G t A i g W344NE INIINISIH
NOISNVAX3 33:./ INIOf NOISNYX3 SMOTT38 :
i Y [ &
[, : 3
i 8N INITINIIY g
JAWVA Lk d i g . :
| \N WY
¥INIT 1004 —> e i LELLL 1N10f
13N4 INIdS :.ma...m:s& NOISNYdXI SMOT138
) ISYHI WYY
38N1 Y3 4SNVH1 13n4
@ k-4

SEPTEMBER 1992

Page 6



Two personnel locks are provided. One of these is for normal access. The
other is an emergency escape hatch. Each personnel lock is a double door
welded steel assembly. The two doors in each personnel lock are interlocked
to prevent both being opened simultaneously and to ensure that one door is
completely closed before the opposite door can be opened. A quick-acting
type, equalizing vaive connects the personnel lock with the interior of the
containment structure for the nurpose of equalizing pressure in the two
systems when entering or leaving the containment.

2.3 Containment Isolation Valves

The general design basis governing containment isolation valve requirements is
given in Reference 2a, and it is repeated here for completeness:

"Leakage through all fluid penetrations not serving accident
consequence limiting systems is minimized by a double barrier so
that no single credible failure or malfunction of an active
component results in loss of isolation or intolerable leakage. The
installed double barriers take the form of closed piping systems,
both inside and outside of containment, and various types of
isolation valves."

Isolation valve arrangements have been established to conform with General
Design Criteria 55, 56, and 57. Simple check valves are not used as isolation
valves outside containment.

2.4 Containment Isolation Valve Actuation

Containment isolation following an accident is accomplished in six stages,
safety injection system actuation, autome..ic containment isolation phases A
and B, steam line isolation, auxiliary feedwater pump start, and manual
isolation, although the isolation stages need not necessarily follow this
order,

Five containment isolation valves are closed upon receipt of a safety
injection system actuation signal ("S" signal), and Table 1 lists these five
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valves as well as the containment penetrations isolated by their closure. Any
one of the five following conditions results in generation of an "S" signail:

Two out of three (2/3) Pressurizer Low Pressure (1850 psig)

Two out of four (2/4) High-1 Containment Zailding Pressure (4.0 psig)
Two out of three (2/3) High Steam ! “ne Differential Pressure (100 psig)
Two out of three (2/3) Low Stzam Line Pressure (585psig)

O ©o © ©o ©

Manual actuation by operators

TABLE 1

CONTAINMENT 1SOLATION VALVES AND PENETRATIONS ISOLATED ON
SAFETY INJECTION ACTUATION (°S') SIGNAL

. —— -
Index Valve Penetration Penetration
No, Identification No. Number Description
1 CCW-MOV-8107
24 Charging Line
2 CVC-MOV-8108
3 SW-MOV-3135% 60 Service water supply to reactor
coclant pump motor air coolers
B SW-MOV-3131 Service water return from
32 reactor coolant pump motor air
5 SW-MOV-3134 coolers

Fifty contairment and steam generator isolation valv. are closed as part of
the Automatic Containment Isolation Phase A. The closure of these fifty
valves isolates all non-essential process lines. Table 2 Tists these
isolation valves and the containment penetrations isolated by their closure.
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TABLE 2

CONTAINMENT/STEAM GENERATOR ISOLATION VALVES AND PENETRATIONS ISOLATED ON
CONTAINMENT ISOLATION PHASE A ('T’) SIGNAL

[ e SR e S eSS ]
Penetration
Index Valve Number Penetration
No. Identification No, (from Ref. 2b) Description

CVC-HV-8871

CBV-HV-3196

29 Accumulators test line
2 CVC-HV-8961
3 CVC-HV-8880 63 Nitrogen Supply to
Accumulators
4 RC-HV-8047 Nitrogen supply to pressurizer
£4a relief tank
5 RC-HV-8033 H
6 RC-HV-B028 30 Pressurizer relief tank make-
up
7 LWP-LCV-1003
31 Reactor coolant drain tank
8 LWP-HV-7136 drain
9 CBV-MOV-3318A
70 Containment differential
10 CBV-MOV-3318B pressure instrument
11 CVC-HV-8152
¥ CVC-HV-B8149A
13 CVC-HV- 81498 23 Normal letdown line
14 CVC-HV-8149C
15 CVC-MOV-8100
28 Reactor coclant pump seal
1€ CVC-MOV- 8112 water return and excess
letdcwn line
= 17 S5-HV-3104
56 Pressurizer stean sample line
18 S§8-HV-3331
19 SS-HV-3103
87 Pressurizer liquii sample line
20 SS-HV-3332 "
21 S88-HV-3765
58 RCS hot leg sample line
22 S85-HV-3333 v
23 CBV-HV-3657 5> Containment air samp.e-in
24 CEV-MOV-3660
54 Containment air sample-out
25 CBV-HV-3658
26 CBV-HV-3198A
13 Containment main purge exhaust

See notes at end of table
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TABLE 2

CONTAINMENT ISOLATION VALVES AND PENETKATIONS ISCLATED ON
CONTAINMENT ISOLATION PHASE A ('T") SIGNAL, (cont.)

Penetration
Index Valve Number Penetration
No . Identification Ro. (from Ref. 2b) Description
n 28 CBV-HV-23198D
12 Containment main purge supply
29 CBV-HV-3197
30 LWP-HV-2376 |
78 Containment sump pumps |
31 LWP-HV-3377 discharge
32 CCW-HV-3095 45 CCW supply to excess letdown
HX and RCDT HX
33 CCW-HV-3443 1
46 CCW return from excess letdown |
L CCW-HV-3067 HX and RCDT HX |
u 35 CVC-HV-B860 49 Accumulator make-up line
ﬂ 16 §S-HV-3766
50 Accumulator sample line
37 S5-HV-3334
38 LWP-HV-7126
62 Hydrogen supply and vent
19 LWP-HV-7150 header reactor coolant drain
tank
40 LWP-HV-3380 33 Containment sump pump sample
Ly recirculation
41 CTS-HV-3659 82 Demineralized water
42 CBV-HV-2867C
13a Containment mini purge exhaust
43 CBV-HV-2867D
44 CBV-HV-2866C
12a Containment mini purge suppl
45 CBV-HV-2866D e i
4€ QnN12KV3I234A 2 (partial) Steam from Steam Generator B
to Auxiliary Feedwater Pump
Drive Warming Line
47 GnN12HV3IZ348 3 - Unit 1 Steam from Steam Generator C
(partial) to Auxiliary Feedwater Pump
1 - Unit 2 Drive Warming Line
{partial)
4= QnN2SVO01A 4 - Unit 1 Chemical Injection to Steam
{(partial) Generator A
€ - Unit 2
(partial)
49 ONN2SVOO01B S (partial)

Chemical Injection to Steam
Generator B
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TABLE 2

CONTAINMENT ISOLATION VALVES AND PENETRATIONS ISOLATED ON
CONTAINMENT ISGLATION PHASE A ('T') SIGNAL, (cont.)

" st AL ———— |
Penetracion
Index Valve Number Penetration
No. Identification No. (from Ref. 2b) Description
50 QnN25veol1C € - Urit 1 Chemical Injection to Steam
(partial) Generator C
4 - Unit 2
{partial)

Notes: 1. Valve Identification numbers containing an "n" represent two Valve
TPNS Numbers, one with a "1" in place of the "n" (for unit 1) and
one with a "2" in place of the "n" (for unit 2).

2. The note "(partial)" in column 3 indicates that the tabulated
valve is one of several, paraliel isclation vaives on the process
line. For this reason, the containment penetration is not
completely isolated by the closure of the tabulated valve. Please
see Table 8 for a complete 1ist of the isolation valves associated
with each containment penetration.

The signal which accomplishes phase A isolation is referred to as a "T"
signal. A "T" signal is generated autoratically with a safety injection
actuation signal ("S" signal), or a "T" signal can be generated manually.

Seven containment isolation valves are closed as part of Automatic Containment
Isolation Phase B. The closure of these seven valves isolate the containment
penetrations serving all essential process lines except those required for
safe shutdown of the reactor. Table 3 lists these isolation valves and the
containment penetrations isolated by their closure.

The signal which accomplishes phase B isolation is referred to as a "P"
signal. A "P" signal is generated automatically with containment spray
actuation, or a "P" signal can be generated manualiy. Containment spray
actuation, in turn, is activa2ted by one of the two following conditions:

o Two out of four (2/4) High-3 Containment Building Pressure (27 psig)
0 Manual actuation by operators
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TABLE 3

COMTAINMENT ISOLATION VALVES AND PENETRATIONS ISOLATED ON '
CONTAINMENT ISOLATION PHASE B (’P’) SIGNAL

= e e
W Penetration
Index Valve Number Penetration
No Identification No. (from Ref. 2b) Description
|
1 CCW-MOV- 3052 42 CCW supply to RCP thermal |
barriers and oil coolers '
1]
2 CCW-MOV-3046
44 CCW return from RCP o1l
3 CCW-MOV-2182 coolers
4 CCW-HV-3184
43 CCW return from RCP thermal
5 CCW-HV-3045 barriers
é IA-HV-3611 48 Instrument Aix
7 Q1P13HV2228 97B Backup Air Supply to
(Unit 1) Pressurizer PCORVs
Q2P19V0O06
(Unit 2)
= —— S

4

Twelve steam generator isolation valves are closed on a steam line isolation
actuation signal. The closure of these twelve valves isolates the main steam
Tines from the steam generators. Table 4 Tists these twelve valves and the
containment penetration isolated by their closure. A steam line isolation
actuation signal is activated by any one of the following three conditions:

High steam line flow (2/3) in coincidence with Tow-low Tave (2/3)
Low steam line pressure (2/3 steam lines)
High-high (2/3) containment pressure

o © © ©

Manual activation of individual valves
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TABLE 4

STEAM GENERATOR ISOLATION VALVES AND PENETRATIONS ISOLATED ON

STEAM LINE ISOLATION ACTUATION SIGNAL

F === SSES ]
Penetration
Index Valve Number Penetration
No . Identification No. (from Ref. 2b) Description
1 OnN11VO0O1A Main Steam Line from Steam
i+ Dnit 1 Generator A
2 QﬂNl 1VO02A (partial)
3 - Unit 2
3 QnN11VO03A (partial)
4 QnN11V003D
s ] EnN11iV0O0O1B i
Main Steam Line from Steam
6 QnN11V002B8 - 2 (partial) Generator B
7 ganlVO(BB
8 QnN11V0O03E
9 QnN11V001C
4 3 - Unit 1 Main Steam Line from Steam
190 QnNlivooac (partial) Generator C
1 - Unit 2
11 QnN11V003C {partial)
12 OnN11V0o03 &
Notes Valve lIdentification numbers containing an "n" represent two Valve

TPNS Numbers, one with a "1" in place of the "n" (for unit 1) and
ene with a "2" in place of the "n" (for unit 2).

The note “(partial)” in colux~ 3 indicates that the tabulated
valve is one of severul, parailel isolation valves on the process

line,

For this reason, the containment penetration is not
completely isolated by the closure of the tabulated valve.

Please

see Table 8 for a complete list of the isolation valves associated

with each containment penetration.
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Nine generator isolation valves are closed on an auxiliary feedwater pump
start signal. The start signal only senses start of the motor-driven AFW
pumps; start of the turbine-driven pump does not cause isolation. The closure
of these nine valves isolates the blowdown lines and blowdown sample 1ines
from the steam generators. Table 5 lists these valves and the containment
penetration isolated by their closure. An auxiliary feedwater pump start
signal is activated by any one of the following four conditions:

o Tripping of both steam generator feed pumps
o Low low water level signals from two out of three level transmitters on any
one Steam generator

o

A safety injection signal
o Loss of offsite power

Forty-five containment and steam generator isolation valves are controlled
manually through the course of a severe accident. Table 6 lists these
isolation valves and the containment penetrations isolated by their closure.

2.5 Containment Isolation Support Systems

The support systems required to isolate the containment penetrations critical
to this analysis are shown in Table 9.
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TABLE 5

STEAM GENERATOR ISOLATION VALVES AND PENETRATIONS ISOLATED ON
AUXTLIARY FEEDWATER PUMP START SIGNAL

vmm

I\ﬂ x

QnP1SHV3181B

m

Penetration
Index Valve Number Penetration
No Identification No. (from Ref. 2b) Description
1 OnG24V0O03A 9 - Unit 1 Steam Generator Blowdown from
7 - Unit 2 Steam Generator A
2 OnG24VO03B 8 Steam Generator Blowdown from
Steam Generator B
3 onG24V003C 7 - Unit 1 Steam Generator Blowdown from
9 - Unit 2 Steam Genecrator C
o QnPLSHVI1I79A Blowdown Sample from Steam
51 Generator A
5 OnP1SHV31798
6 CnP15HV31B0A Blowdown Sample from Steam
52 Generator B
7 QnP15HV3180B
QnP1SHV3181A Blowdown Sample from Steam
53 Generator C

Note: Valve Identification number: containing an "n" represent two Valve TPNS
Numbers, one with a "1" in place of the "n" (for unit 1) and one with a

2" in place of the

Page

"n" (for unit 2).
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TABLE 6

CONTAINMENT/STEAM GENERATOR ISOLATION VALVES AND PENETRATIONS

ISOLATED MANUALLY DURING A SEVERE ACCIDENT’

wm
Penetration

CBV-MOV-3835A

Index Valve Number Penetration
L No, Identification No. (from Ref. 2b) Description
1 QnG31Vvo12 9% Refueling cavity supply
2 OnG21V005 31 Reactor cooclant drain tank
drain
3 RHR-MOV-8701A 16 Residual heat removal A loop
pump suction
4 RHR-MOV-87C2A 18 Residual heat removal B loop
pump suction
5 EnP18VO01
47 Service air and breathing air
6 QnP18V002
7 CBV-MOV-3238 71 Leak rate test connection H
8 CBV-MOV-3239 72 Leak rate test connection
9 RHR-MOV-8811A Containment sump recirculation
11 line to low-head injection
10 RHR-MOV-8812A pump A
11 RHR-MOV-8811B Containment sump recirculation
10 line to low-head injection
12 RHR -MOV-8812B pump B
13 CS-MOV-B826A
94 Containment sump-recirculating
14 CS-MOV-8827A iine to containment spray pump
3% CS-MOV-B826B
93 Containment sump-recirculating
16 C8-MOV-8827B ;1ne to containment spray pump
17 QnB13V026B 64b Pressurizer dead-weight
pressure tester
18 CBV-MOV-3745B
€1b Post-accident containment
19 CBV-MOV-3835B sample-in
20-_- CBV-MOV-3528C
21 CBV-MOV-3528D 6la Post-accident containmernt
22 CBV-MOV-3739B v ot o
23 CBV-MOV-3745A
66 Post-zccident containment

sample-in

" See notes at end of table
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TABLE 6

CONTAINMENT ISOLATION VALVES AND PENETRATIONS
CONTROLLED MANUALLY DURING A SEVERE ACCIDENT, (cont.)

W R a == o e e e e e
Penetration
Index Valve Number Penetration
No. Identification No. (from Ref, 2b) Description
25 CBV-MOV-3528A
26 CBV-MOV-3528B 67 Post -accident containment
sample-cut
27 CBV-MOV-3739A bl
28 CBV-MOV-3740
103 Post -accident containment
29 CBV-MOV-3530 venting
30 Q2P168V004
79 Breathing air (Unit 2 only)
31 Q2P18V005
32 OnN12VOO1A-A 2 (partial) Steam to Auxiliary Feedwater
Pump Turbine Drive from Steam
Generator B
33 QnN12V001B-B 3 - Unit 1 Steam to Auxiliary Feedwater
(partial) Pump Turbine Drive from Steam
1 - Unit 2 Generator C
(partial)
i4 QnN11PV3371A 1 - Unit 1 Steam to Atmospheric Relief
(partial) from Steam Generator A
3 ~ Unit 2
{(partial)
35 QnN11PV3371B 2 (partial) Steam to Atmospheric Relief
from Steam Generator B
36 QnN11PV3i371C 3 - Unit 1 Steam to Atmospheric Relief
(partiel) from Steam Generator C
1 - U.""J’. 1
(partial)
37 QnN21VOO1A-B 4 - Unit 1 Feedwater to Steam Generator A |
{(partial) |
6 - Unit 2
8 Vv 4
¢ WSVl iR (partial)
39 QnN21VO01B-B 5 {(partial) Feedwater to Steam Generator B
40 OnN23VO11B
41 OnN21V001C-B 6 - Unit 1 Feedwater to Steam Generator C
(partial)
42 QnN23V011C ¢ - Unit 2
(partial)
43 Qn’ 'SHV33i2e Steam Generator A Sample
i
G4 OnP1SHV3329 “eam Generator B Sample
52
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TABLE 6

CONTAINMENT ISOLATION VALVES AND PENETRATIONS
CONTROLLED MANUALLY DURING A SEVERE ACCIDENT, (cont.)

—— =1'|

Penetration |
Index Valve Number Penetration
No ., ldentification No. (from Ref. 2b) Description

OnP1SHV3330 | Steam Generator C Sample
53

Valve Identification numbers containing an "n" represent two Valve
TPNS Numbers, one with a "1" in place of the "n" (for unit 1) and
one with a "2" in place of the "n" (for unit 2).

The note "(partial)" in column 3 indicates that the tabulated
valve is one of several, parallel isolation valves on the process
line. For this reason, the containment penetration is not
completely isolated by the closure of the tabulated valve. Please
see Table 8 for a complete list of the isolation valves associated
with each containment penetration.
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3.0 EVALUATION

3.1 Summary of Evaluation Methodology

The evaluation of containment isolation was performed using the methodology
provided in the Westinghouse Containment Isolation Guidelines (Reference 4).
These guidelines categorize all containment penetrations into three groups,
electrical penetrations, mechanical penetrations, and fluid penetrations. The
fluid penetrations are further classified as administratively controlled
penetrations and non-administratively controlled penetrations.

Electrical Penetrations

Electrical penetrations are not explicitly modeled in this notebook for the
following four reasons:

o Electrical penetrations do not have "open/closed” positions; they are
permanently sealed.

o Electrical penetrations do not have the capability to carry radioactive
fluids except under gross failure cond:..ons.

o Electrical penetrations are periodically leak tested.

o The failure of electrical penetrations as a result of the accident
conditions are considered in the evaluation of containment failure during
an accident.

Mechanical Penetrations

The evaluation of potential failures of the mechanical and sealant materials
for mechanical and fluid system penetrations is limited to only the personnel
access penetratior. This is the only mechanical penetration which may be
"sealed" and "unsealed" during plant operations. A1l other mechanical and
fluid system penetration mechanical and sealant materials do not have to be
explicitly modeled in this evaluation of containment isolation for the
following two reascns:

Page 19 SEPTEMBER 1992



o The mechanical and fluid system penetration mechanical and sealant
materials are tested as part of the containment leakage surveillance to
ensure compliance with the plant technical specifications. This provides a
degree of assurance that the performance of the penetration is acceptable
at the initiation of the accident.

0o The failure of sealant materials for mechanical and fluid system
penetrations ac a result of accident conditions are considered in the
evaluation c¢f cintainment failure during the accident.

Fersonnel Access and Administratively controlled Fluid System Penetra 'ons

For the purposes of this analysis, administratively-controlled fluid system
penetrations are defined as those systems which are not required to support
normal operation of the plant. For these and the personnel access
penetrations, the containment isolation failure probability can be entirely
attributed to human error which results in a technical specification violation
during plant operation. Reference 8 presents a review of all commercial power
reactor unisolated containment events and gives an unisolated containment
frequency of 1.2E-04 per year for all administratively-controlled penetrations
taken collectively. The value of 1.2E-04 per year is believed to
realistically reflect the conditions applicable to large dry PWR containments
for administratively-controlled penetrations. For these reasons, 1.2E-04 per
year is the value used in this analysis as the isolation failure probability
of the personnel access and administratively controlled fluid system
penetrations. Beyond this probability of isolation failure, administratively
controlled fluid system penetrations are not explicitly modeled in this
notebook.

Non-Administratively-Controlled Fluid System Penetrations

Non-administratively-controlled fluid system penetrations are those fluid
system penetrations reeded to support normal operation and post-accident
shutdown of the plant. Reference 4, Westinghouse Containment !solation
Guidelines, provides two further criteria for determining whether non-
administratively controlled fluid system penetrations should be explicitly
modeled in a containment isolation model. First, containment penetrations
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less than 2 inches in diameter are considered too small to release a
significant amount of fission products to the environment. This criterion is
the direct adoptien of a recommendation made in Reference 1 and further
Justified in Reference 21. Second, containment penetrations which are a part
of a closed system either inside or outside containment pose no significant
threat to containment isolation. This criterion is based on the small
probability of two independent, low probability events occurring
simultaneousiy, one event being the failure of a penetration’s isolation
valves to close and the other event being a pipe break in the closed system
associated with that penetration. Please note that the consequences of pipe
breaks resulting from an accident are examined as part of that accident.

Containment penetrations serving secondary system fluid pipes are excluded
from explicit containment isolation consideration since the steam generator
secondary side is a closed system inside containment for all accident
sequences except a steam generator tube rupture (STGR) and steam/feedwater
line breaks inside containment. In all steam generator tube rupture event
sequences resulting in core damage, the containment is assumed to be bypassed
through the ruptured U-tube and some secondary system containment penetration.
However, since all other containment penetratiors must be isolated during a
SGTR in order to minimize the release of fission praducts following core
damage, containmert isolation is still modeled in tne SGTR plant response tree
(Reference 9). In steam/feedwater line breaks inside containment, isolation
of the broken steam generator’s containment penetrations is modeled directly
in the plant response tree. Containment isclation is assumed to fail if the
broken steam generator’s secondary side is not isolated.

As discussed above, Reference 4 provides five screening criteria for
identifying penetrations which do not require explicit modeling to determine
their impact on containment isolation. These criteria are summarized in Table
- i

Criterion 6 in Table 7 is not from Reference 4, so it is discussed here.
Criterion 6 applies to penetrations whose only containment leakage pathways
are from containment sump suction lines to the RWST. During accident
sequences in which the RWST does not empty, any leakage of containment gases
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through these penetrations would enter the bottom of the full RWST and be
scrubbed by the water in the RWST before escaping to the environment. During
accident sequences in which the RWST is emptied into containment, the sump
suction lines would be submerged. In this case any leakage from containment
through these penetrations would consist of water being forced back to the
RWST. In either case, any fission products passing through these penetrations
would be scrubbed by several feet of water and would not present a significant
release hazard. Therefore, penetrations whose only containment leakage
pathways are from containment sump suction lines to the RWST do not have to be
explicitly modeled in this containment isolation analysis.

TABLE 7

SCREENING CRITERIA TO IDENTIFY CONTAINMENT PENETRATIONS
NOT EXPLICITLY MODELED IN THIS CONTAINMENT ISOLATION ANALYSIS

Criterion
_Number Description

1 Containment penetrations less than two inches in diameter
are not considered significant sources of leakage, unless
the penetration serves a containment sump line. (See also
criterion 5)

2 Electrical Containment Penetrations are not considered
significant sources of leakage.

3 Administratively-Controlled Mechanical and Fluid System
containment penetrations are considered separately in this
analysis.

a Penetrations of Systems closed to both tae RCS and
Containment atmosphere are not considered significant
sources of leakage.

5 Penetrations of Systems closed to the environment outside
of containment are not considered significant sources of
leakage.

6 Penetrations whose only containment leakage pathways are

from containment sump suction lines to the RWS] are not
considered significant sources of fission product leakage
to the environment.
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3.2 Identification of Containment Penetrations Critical to Containment
Isolation

Reference 2b provides the comprehensive list of containment penetrations used
in this analysis. All containment penetrations were examined relative to the
criteria presented in Table 7. Table 8 summarizes the results of these
examinations. If a fluid system penetration met any of the criteria in Table
7, it was eliminated from further consideration in this analysis. Table 9
presents all containment penetrations which, per the screening criteria,
require explicit modeling in this containment isolation analysis. Finally,
Figures 4 through 10 present the containment-leakage flow paths of all
critical (explicitly modeled) containment penetrations.

3.3 ldentification of Isolation Requirements
Figures 4 through 10 show the component alignments needed for containment

isolation failure through all critical penetrations identified in section 3.2

above. Table 9 provides the support system dependencies of all critical
penetrations.
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TABLE 8

SCREENING OF CONTAINMENT PENETRATIONS

FOR SIGNIFICANCE TO CONTAINMENT ISOLATION ANALYSIS

Ref. 2b Barrier System Applicable
Pene - and its Line Isola- Exposed Screening
tration Description Location Size Valve tion ) Criterion
Numbey and Drawing Reference {IC or OC) (in.) Type Signal Ic oc Number
1-Unit 1 | Main steam from SG A, Qni¥1iV0o01A, OC 32 AOV SLIAS SG — 4, See Note 15
3-Unic 2 | D-{17/20)5033 Sh. 1 QnN11V002A, OC 32 ADV SLIAS - Turb
OnN11VO03A, OC 3 AQV SLIAS SG -
QnN11V003D, OC 3 AQOV SLIAS -- Turb
QnN11PV3371A,0C [ AOV Manual SG Atm
2 Main steam from SG B, QOQnN11V0Q1B, OC 32 AOV SLIAS SG .- 4, See Note 15
D-{17/20)5033 sh. 1 QuN11V002B, OC 32 AQV SLIAS -- Turb
QuN11V003B, OC 3 AOV SLIAS SG .-
QnN11VOQ3E, OC 3 ROV SLIAS -~ Turb
QnN11PV3371B,0C 3 AOV Manual SG Atm
QnN12VO01A-A,OC 3 AOV Manual SG FW
QnN12HV3234A,0C 1 AQV T SG Fw
3-Unit 1 | Main Steam from SG C, MmN VE01C, OC 32 AQV SLIAS 3G - 4, See Note 15
1-Unit 2 { D-(17/20)5033 Sh. 1 - —+x1V002C, OC 32 AQV SLIAS - Turb
QnN11V003C, oOC 3 AQV SLIAS SG --
QnN1iV0oe3F, OC 3 AQV SLIAS - Turb
QnuN11PV3371C,0C , 6 AOV Manual SG Atm
CaN12V001B-B,CC 3 AOV Manuil 5G Fw
nAN12HV3234B,0C 1 AOV T SG FW
4-Unit 1 | Feedwater > SG A, QOnN21VO01A-B,0C 14 MOSCV | Manual sG FW 4, See Note 15
6-Unit 2 | D-{17/20)5073 OnEZ<3V011A, OC 4 MOSCV Manual SG AFW
QuN25SV001A, OC 0.5 AQV T SG C1s
5 Feedwater tc SG B, QnN21V0OQ1B-B, 0C 14 MOSCV | Manual SG FW 4, See Note 15
D-(17/20)5073 @nN23V011B, OC 4 MOSCV Manual SG AFW
OnN25V0Cc1B, OC 0.5 AOV T SG CIS
€-Unit 1 | Feedwater to SG C, QnN21V001C-B,0C 14 MOSCV Manual SG FW 4, See Note 15
4-Unit 2 | D-(17/20)5073 QnN23V011C, OC 4 MOSCV Manual SG AFW
QnN25vV0o01C, OC 0.5 AQV T 8G CIS
" See nc s at end of table for abbreviations key
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TABLE 8
SCREENING OF CONTAINMENT PENETRATIONS
FOR SIGNIFICANCE TO CONTAINMENT ISOLATION ANALYSIS (cont.)

== —
Ref. 2b Barrier System Applicable
Pene - and its Line Isola- Exposed Screening
tration Description Location Size Valve tion Criterion
Number and Drawing Reference {(IC or OC) (in.) Type Signal Ic ocC Number
41 Service water return from | QnP16V207C, IC 10 MOV Manual 8Sws - 4
containment cooler C OnP16V043C, OC 10 MOV Manual - SWS
D-(17/20)5003 Sh. 1 gnP16V044C, 6 MOV Manual ~ - SWSs
42 CCW supply to RCP thermal | QnP17Vv083, IC 6 Check N/A CCW = 5, See Note
barriers and oil coolers QnP17V082, ocC 6 MOV P - - CCw
D-(17/20)5002 Sh. 2
43 CCW return from RCP QnP17HV3184, IC 3 AOV P CCW - S, See Note
thermal barriers, QnP17HV3045, OC 3 AQOV p - CCW
D-{17/20)5002 Sh. 2
44 CCW return from RCP oil QnP17V0937, IC 6 MOV P CCw o 5, See Note
coolers, QnP17V099, ocC 6 MOV P =i CCw
D- (17/20)5062 Sh. 2
45 CCW supply to excess OnP17V1S9, IC 6 Check N/A CCwW = 5, See Note
letdown HX and RCDT HX, QnP17HV3085, OC (3 AOV : -~ CCwW
D-(17/20)5002, Sh. 2
44 CCW return from excess OnP17HV3443, IC 6 AQV T CCwW - 5, See Note
letdown HX and RCDT HX, QnP17HV3I067, OC 6 AOV T > CCwW
D- {17/20)5002, Sh. 2
47 Service air and breathing | QnP18V002, Iic 2 Globe LC Cont -= 3, See Note
air, QnP18V001, ocC 2 Globe £C - SA
D-{17/20)5035 Sh. 1
48 Instrument air, OnP19V002, IC 2 Check N/A IA - 3, See Note 14
D-175034, Sh. 3 Qnk219HV3iEll, OC 2 AQV P & iA
D-205034, Sh. 4
D-(17/20)5034, Sh. 2
49 Accumulator make-up line, | OnE21V052, Ic 1 Check N/A Accm - 1
D-{17/20)5038 Sh. 2 OnE21V091, oC 1 AOV 'y = RWST
50 Accumulator sample line, QnP15HV3766, IC 3/8 AOV T Accm - - 1
D-(17/20)5009 Sh. 1 QnP1SHV3334, OC 3/8 AOV T - - Ss
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TABLE 8
SCREENING OF CONTAINMENT PENETRATIONS
FOR SIGNIFICANCE TO CONTAINMENT ISOLATION ANALYSIS (cont.)

Ref . 2b Barrier T System Applicable
Pens and its Line Iscla- Exposed Screening
tration Description Location Size valve tion Criterion
Number and Drawing Reference (IC or OC) (in.) Type Signal IC ocC Number
60 Service water supply to QnP16V07S, IC 6 Check N/A SWS == 4, See Note 3
reactor coolant pump QnP16V071, ecC 6 MOV S - SWS
motor air coolers,
D-{17,20)5003 Sh. 2
61A Post -accident containment | QnE23v022C, IC 3/4 MOV LC Cont -~ 1
sample-out, QnE23V022D, IC 3/4 MOV LC Cont --
D-{17/20)5019 QnE23V023B, OC 3/4 MOV LC - - Atm
618 Post-accident containment | QnE23V02SB, IC 3/4 MOV LC Cont .- 1
sample-in, QnE23V024B, OC 3/4 MOV LC -- Atm
D-{17/20)5019
62 Hydrogen supply and vent QnG21V082, Ic 3/4 AOV T RCDT - 1
header reactor cooclant OnG21vVo01, ocC 3/4 AQV T - WPS
drain tank,
D-(17/20)5042 Sh. 1
€3 Nitrogen supply to QnE21V0S8, IC 1 Check N/A Accm - - 1
accumulator tanks, QnE21V059, oc AOV . - N,
D-{17/20)5038, Sh. 2,
641 Nitrogen supply to QnB13V037, ic % AQV T PRT -~ 1
pressurizer relief tank, QOnB13V039, oC 1 AOV 5 -- N,
D-{17/20)5037
64B Pressurizer dead-weight Pressure Sensor 164
pressure tester, Diaphram, 3iC 3/8 - N/A RCS --
D-(17/20)5037 QnB13V026B, OC 3/8 Needle LC -~ Atm
65 Containment pressure Containment Rl L e Cont Atm 5, See Note S
instrument Pressure
Measuring
Instrument
(33 Post -accident containment | QnE23V02SA, IC 3/4 MOV LC Cont - - i
sample in, QnE23VD24A, OC 3/s MOV LC -- Atm
D-{17/20)5019%
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TABLE 8
SCREENING OF CONTAINMENT PENETRATIONS
FOR SIGNIFICANCE TO CONTAINMENT ISOLATION ANALYSIS (cont.)

Ref. 2b Barrier System Applicable
Pene- and its Line Isola- Exposed Screening
tration Description Location Size Valve tion Criterion
Number and Drawing Reference {IC or OC) (in.) Type Signal Ic oc Number
67 Post -accident containment OnE23V022A, IC 3/4 MOV LC Cont -~ 1
sample out, QOnE23V022B, IC 3/4 MOV LC Cont | -
D-(17/20)5019 QnE23V023A, OC 3/4 MOV LC - Atm
68 Spare Permanently -- - =4 Cont Atm 5
Sealed
69 Spare Permanently - - - == Cont Atm s
Sealed
70 Containment differential QnE14V004, I1C 1 MOV T Cont -- 1
pressure inst., QnE14V003, ocC 1 MOV T Atm
D-(17/20)5010 Sh. 2
71 Leak rate test, Blind Flange, IC 8 -- N/A Cont - - 3, See Note 6
D- (177205010 Sh. 1 QnP23V002A, OC R MOV Manual - - Atm
72 Leak rate test, Blind Flange, 1C 8 - = N/A Cont - - 3, See Note 6
D-(17/20)5010 Sh. 1 ?P23V0028, oC 8 MOV Manual -~ = Atm
73 Containment pressure Containment =& - oo Cont Atm 5, See Note 5
ingtrument Pressure
Measuring
Instrument
74 Containment pressure Containment -- - - Cont Atm 5, See Note 5
instrument Pressure
Measuring
Instrument
75 Containment pressure Containment -- -- -- Cont Atm 5, See Note S5
instrument Pressure
Measuring
Inatrument
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TABLE 8
SCREENING OF CONTAINMENT PENETRATIONS
FOR SIGNIFICANCE TO COWTAINMENT ISOLATION ANALYSIS (cont.)

Ref . 2b Barrier System Applicable
Pene- and its Line Isola- Exposed Screening
tration Description Location Size Valve tion Criterion
Number and Drawing Reference (IC or OC) {in.) Type Signal IC oc Number
76 Containment pressure Containment -- - .= Cont Atm 5, See Note S
instrument Pressure
Measuring
Instrument
7 Spare Permanently - i = Cont Atm 5
Sealed
78 Containment sump pump QnG21v291, IC 3/4 Check N/A Cont -- Retained for
discharge, QnG21HV3376, IC 3 AOV T Cont -- Analysis
D-{17/20)5004 Sh. 1 QnG21HV3377, OC 3 AOV T -~ WPS
79 Breathing Air (Unit 2 Q2P18V005, IC 2 Globe LC Cont - = 5
Onlyij ., Q2P18V004, ocC 2 Glcbe LC .- SA
D-205035 Sh. 1
80 High-head injection to QnEZ21V079A, 1IC 2 Check N/A RCS - - Retained for
RCS hot legs, OnE21V0798B, IC 2 Check N/A RCS - Analysie
D-{17/26)5038 Sh. 1 OnE21V079C, IC 2 Check N/A RCS -
OQnE21V072, oC 3 MOV Manual ~ - 818
81 High-head injection to QOnE21V078A, IC 2 Check N/A RCS - - Retained for
RCS hot legs, QnE21V078B, IC 2 Check N/A RCS == Analysis
D-(17/20)5038 Sh. 1 QnE21V078C, IC 2 Check N/A RCS -~
QnE21V068, ocC 3 MOV Manual - SIS
82 Demineralized water, onP11V002, IC 3 Check N/A DWS - = 4, See Note 7
D-(17/20)5047 QnP11V001, oC 3 AQV T - - DWS
83 Spare Permanently .- “- -- Cont Atm 5
Sealed
24 Equipment hatch Blind Flange 234 - N/A Cont Atm 3
85 Electrical, Mechanically -- -- - Cont Atm S
This Table Entry Sealed
Represents 81 Actual
Containment Penetrations

Page 33

SEPTEMBER 1992




T T

|
|
i

SN S
|

a L

rYmanen
mans
ed

ea

B
|
Per




TABLE 8
SCREENING OF CONTAINMENT PENETRATIONS
FOR SIGNIFICANCE TO CONTAINMENT ISOLATION ANALYSIS (cont.)

—e———— # —
Ref. 2b Barrier System Applicable
Pene - and its Line Isola- Exposed Screening
tration Description Location Size Valve tion Criterion
Number and Drawing Reference (IC or OC} {in.) Type Signal 1C oc Number
97A Containment pressure Containment - - -- Cont Atm S, See Note S
instrument Pressure
Measguring
Instrument
97B Backup air supply to OnP19V004, IC 1/2 Check N/A Cont - - 1
pressurizer PORV, {Unit 1)
D-{17/20)5034 Q1P1SHV2228, OC 3/4 AOV 4 - - IA
{Onit 2)
Q2P19VD0S6, oC 3/4 AOV P - - IA
98 Spare Permanently - -~ - Cont Atm 5
Sealed
99 Spare Permanently -- -- -= Cont Atm 5
Sealed
100 Spare Permanently - += - - Cont Atm -3
Sealed
101 RHR injection to RCS hot QnE21V076A, IC 3 Check N/A RCS -- Retained for
legs, QnE21V076RB, 1IC 6 Check N/A RCS - - Analysis
D-(17/20}5038 Sh. 1 & 2 gnBIIVOQQ, ocC 10 MOV Manual -~ RHR
102 Spare Permanently - - -~ Cont Atm >
Sealed
103 Post-accident containment | QnE23V003, 1 %4 6 MOV LC Cont -= 3, See Note 8
venting, QnE23V002, ocC 6 MOV LC - Atm
D-(17/20)5019
104 Spare Permanently - -- - Cont Atm
Sealed
WMMHM
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TABLE 8 (cont.)
TERMINOLOGY AND ABBREVIATIONS

P&ID drawing references containing "(17/20)" represent two drawings, one
with a "17" in place of the "(17/20)" and one with a "20" in place of the
“(17/20)". P&ID drawing numbers with a "17" after the "D-" corresnond to
Unit 1, and P&ID drawing numbers with a "20" after the "D-" correspond to
Unit 2.

Barrier references containing an "n" represent two Valve TPNS Numbers,
one with a "1" in place of the "n" (for unit 1) and one with a "2" in
place of the "n" (for unit 2).

Valve type identifiers are used as follows:
AOV - Air Operated Valve

MOV - Motor Operated Valve

Diaph - Diaphragm valve

MOSCV - Motor Operated Step Check Valve
SRV - Safety Relief Valve

Isolation signal identifiers are used as follows:
SLIAS - Steam Line Isolation Signal

Manual - Manually isolated from main control board
AFPSS - Auxiliary Feedwater Pump Start Signal

T - Containment Isolation Phase "A"

S - Safety injection actuation signal

P - Containment Isolation Phase "B"

LC - Locked Closed during operation

System identifiers are used as follows:
SG - Steam Generator secondary side
Turb - Main Turbine

FW - Feedwater system

AFW - Auxiliary Feedwater system

CIS - Chemical Injection system

Atm - Atmosphere Outside Containment
Cont - Containment atmosphere

SIS - Safety Injection system

RHR - Residual Heat Removal system
CVCS - Chemical and Volume Control System
RCS - Primary Reactor Coolant System
PRT - Pressurizer Relief Tank

RMWST - Reactor Makeup Water Storage Tank
WPS - Waste Processing System

SWS - Service Water System

CCW - Component Cooling Water system
SA - Service Air

IA - Instrument Air

Accm - Accumulators

N, - Compressed Nitrogen supply

RCDT - Reactor Coolant Drain Tank

DWS - Demineralized Water System
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TABLE 8 (cont.)
NOTES

As seen on P&ID D-(17/20)5039 sh. 1, the seal water injectiorn lines are
reduced to 1.5 inch diameter lines near the reactor coolant pumps, and no
other pipes connect to the seal water injection lines between the
containment penetration and the reactor coolant pump. Therefore, the
reactor coolant pump lines are essentially containment penetrations whose
diameter i5 less than 2 inches.

From P&ID D-(17/20)5042 sh. 1 the reactor coolant drain tank drain can be
considered a closed system inside of containment for the purposes of
containment isolation analysis. The only connections with the reactor
coolant drain tank are listed below:

RCS cold leg, accumuiator, and refueling canal drain lines
Reactor vessel flange leakoff line

RCP no. 2 seal leakoff Tines

RCDT Safety relief valve discharge lines to the containment sump
PRT drain 1ine to and fill line from the RCDT

RCS excess letdown line

Valve stem Teakoff line

OO0 00000

The RCS cold leg, accumulator, and refueling canal drain lines to the
RCDT are isolated by nurmally closed, hand-operated valves. Also, the
safety relief valves on the RCDT piping and the air operated valves on
the PRT drain and fill lines are normally closed. Misalignment of trese
valves during operation would be detected by the RCS operational leakage
detegtio? system or by the inability to maintain accumulator, RCDT, or
PRT level.

The combined flow area of the reactor vessel flange leakoff line (3/8"),
RCP no. 2 seal leakoff lines (1/2" at the flow sensing element) , and RCS
excess letdown line (1") is only about 1.5 square inches. Also, the
valve leakoff line only collects flow from the valve’s stem packing
(effective flow areas of only a fraction of a square inch). By criterion
1 of Table 5, these flowpaths do not present a significant pathway for
fission product trarsport to the RCDT.

From P&ID D-(17/20)5003 sh. 2 and 3 the service water connections to the
reactor coolant pump motor air coolers can be considered a closed system
inside of containment for the purposes of containment isolation analysis.

Reference 2e states that the Component Cooling Water System is a closed
system outside of containment.

Reference 2h indicates the containment pressure instruments form closed
loops within the penetration room boundary.

Reference 2f indicates that the containment leak rate test penetrations
are open only during scheduled plant shutdowns. Further, the monthly
performance of STP-14.0, Reference 16, verifies the isolation of these
penetrations.
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TABLE 8 (cont.)

allowing only the air trapped within the AOV to escape into containment.
In addition, the instrument air supply penetration is only 2 inches in
diameter. Therefore, the instrument air supply line does not present a
significant pathway for the release of fission products to the
environment.

The steam generator secondary side is a closed system inside containment
for all acci.:nt sequences except a steam generator tube rupture. During
a steam generator tube rupture, contaiument is assumed to be bypassed
through the ruptured U-tube and some secondary system containment
penetration.
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TABLE 9

CONTAINMENT PENETRATIONS RETAINED FOR FURTHER

CONTAINMENT ISOLATION ANALYSIS'

Pene - Isol. Valve
tration Inside Ctmt, Support
Index Number Fig. Line Valve Actuator System
No . {Ref 2bi Description No. Iscl. Valve Size Type Signal Dependency
Outside Ctmt.
1 12a Containment mini .. QnP13V3(02 8 AQV T Fail closed on loss
purge supply of power or loss of
air
QnP13V301 8 AQV T Fail closed on loss
of power or loss of
air
2 13a Containment mini 5 ( 1P13V304 3 AOV T Fail closed on loss
purge exhaust of power or loss of
air
QnP13V303 8 AOV T Fail closed on loss
of power or loss of
air
3 15 Residual heat 4 QOnE11V042B 10 Check N/A none
removal A loop pump
discharge QnE11V023B 10 MOV Manual 600V AC MCC U
- 16 Residual heat - QnE11VOD1A 12 MOV Manual 600V AC MCC U 1
removal A loop pump
suction none o == .=
5 17 Residual heat 4 QnE11V042Aa 10 Check N/A none
removal B loop pump
discharge QOnE11V023A 10 MOV Manual 600V AC MCC V
3 i8 Residual heat - QnE11V001B 12 MOV Manual 600V AC MCC U
removal B loop pump
suction none - - Sl

" See notes at end of Table 8 for abbreviations key

@
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TABLE 9

CONTATNMENT PENETRATIONS RETAINED FOR FURTHER
CONTAINMENT ISOLATION ANALYSIS (cont.)

Pene - Isol. Valve
tration Inside Ctmt. Support
Index Number Fig. Line Valve | Actuator System
No . (Ref 2b) Description No. Isol. Valve Size Type Signal Dependency
Outside Ctmt.
7 19 High-head injection 6 | QnE21V062A,8B,C 2 Check N/A none
to RCS cold legs
QnE21VO04A 3 MOV S 600V AC MCC U
QOnE21V0O04B 3 MOV S 600V AC MCC V
8 20 High-head injection 6 QnE21VO66A,B,C 2 Check N/A none
to RCS cold legs
QnE21V06e3 3 MOV Manual 600V AC MCC Vv
9 21 Containment spray A 7 _OnE13V002A 8 Check N/A none
LnE13VO0SA 8 MOV CSAS 600V AC MCC U
10 22 Containment spray B 7 QnE13V002B 8 Check N/A noae
QnE13V005B 8 MOV CSAS 600V A MCC V
11 24 Charging line 8 | QnE21V119 3 Check N/A none
QnE21V257 3 MOV S 600V AC mCC U
QnE21V2S58 3 MOV S 600V AC MCC V
12 30 Pressurizer relief 9 | QnB13V038 3 Check N/A none
tank make-up
QOnB13V040 3 ROV T Fail closed on loss
of power or air
13 33 Containment sump 10 QnG21Vv204 2 Check N/A none
pump sample
recirculation OnG21HV3380 2 AoV T Fail closed on loss
of power or loss of
aix
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TABLE 9

CONTAINMENT PENETRATIONS RETAINED FOR FURTHER
CONTAINMENT ISOLATION ANALYSIS (cont.)

M = a——— l —_—————
Pene- Iscl. Valve
tration Inside Ctmt. Cupport
Index Number Fig. Line Valve Actuator Lystem
No. (Ref 2b) Description No. Isol. Valve Size Type Signal Dey endency
Outside Ctmt.
14 78 Containment sump 10 OnG21V231 3/4 Check N/A none
pumps discharge OnG21HV31376 3 ROV T Fail closed on loss
of power or loss cof
air
OnG21HV3377 3 AOV \ i Fail closed on loss
of power or loss or
air
15 80 High-head injection 6 QnE21VO79A,B,C 2 Check N/A none
te RCS hot legs
gnBZlVO'IZ 3 MOV Manual 600V AC MCC U
16 81 High-head injection € | OnE21V0O78A,B,C 2 Check N/A none
toc RCS hot legs
QnE21V068 3 MOV Manual 600V AC MCC Vv
17 101 RHR injection to RCS B QnE21VO76A,B 3 Check N/A none
hot legs "
- OQnR11V044 10 MOV Manual 600V AC MCC V
====I========J_-=~
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3.4 Quantification of Containment Isolation

3.4.1 (ontainment Penetrations not Needed for Accident Mitigation

The following five critical containment penetrations serve systems not needed
for early accident mitigation:

Containment Mini Purge Supply Line (Penetration No. 12a)

Containment Mini Purge Exhaust Line (Penetration No. 13a)
Pressurizer Relief Tank Make-up Line (Penetration No. 30)
Containment Sump Pump Sample Recirculation Line (Penetration No. 33)
Containment Sump Pump Discharge Line (Penetration No. 78)

©C 0000

In order for the containment to be successfully isolated, all five of these
lines must isolate on a Containment Isolation Phase A ("T") signal.

The only automatic isolation mechanisms on the containment leakage pathways
through these penetrations are the inboard and outboard containment isolation
valves installed on each penetration. Specifically, these are the check
valves or air operated valves which close upon receipt of a "T" signal. It is
therefore assumed that the penetration is not isolated if both containment
isolation valves of each penetration fail to close. There is also no
technical specification limitation to the amount of time any of these
penetrations can be open during power operation. It is therefore assumed that
they are open at the time of accident initiation. No credit is taken for any
other valves which may be normally closed to isolate the flowpath.

Since the containment isolation valves installed on these five penetrations
are all ADVs which fail closed on loss of DC power or air, their support
system dependencies do not require modeling in the quantification. The
probability of closure of these valves is determined exclusively by valve
closure and isolation signal reliability.

Two fault trees were generated to model isolation of these containment
penetrations, one fault tree for use in accident sequences in which an S-
signal was generated and one fault tree for use in accident sequences in which
an S-signal is not generated. These fault trees are named NSCIWS and NSCI,
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serves the normal charging line, penetrations 19 and 20 serve HHSI to the RCS
cold legs, and penetrations 80 and 8] serve HHSI to the RCS hot legs. The
only identifiable pathway for fission product release through the
HHSI/charging system is through the RWST.

Isolation of these HHSI lines is only necessary when no charging/SI pumps and
no residual heat removal pumps are operating. This is due to the fact that
any operating charging/SI or RHR pump will keep the Emergency Core Cooling
System (ECCS) discharge lines filled with water and will maintain the pressure
in these discharge lines higher than containment pressure. Given loss of all
charging/SI and RHR pumps, a conservatively high containment bypass
probability is calculated by accounting only for the check valves. This
consarvatism does not significantly affect the overall containment isolation
probability because of the number of HHSI/charging system check valves which
must fail to bypass containment. Fault tree CHGCI was generated to account
for these check valves. Figure A-3 of Appendix A presents the CHGCI fault
tree and is discussed below.

Of the five containment penetrations associated with the HHSI/charging system,
only the cold leg recirculation penetrations (no. 19 and 20) are explicitly
modeled in fault tree CHGCI. There are two reasons for this. First,
containment bypass through the normal charging line (penetration no. 24)
requires failure of at least three check valves and twe motor operated valves
before fission products can leak back to the charging pump discharge header
(assuming that the auxiliary pressurizer spray is not open). Only two check
valves must fail before fission products can leak back to the charging pump
discharge header through the cold leg recirculation penetrations. (If the
auxiliary pressurizer spray is open, only two check valves must fail to allow
fission products back through the charging line. However, auxiliary
pressurizer spray is almost never open during normal operation and only rarely
open during accident conditions. Therefore, fission product leakage back
through this line is not explicitly modeled.)

The second reason that only the cold leg recirculation penetrations are
explicitly modeled in fault tree CHGCI is that the High Head S1 system is
aligned for either hot leg or cold leg recirculation. Since the configuration
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of check valves in the hot leg and cold leg recirculation paths are identical,
only one configuration has to be modeled. The hot leg recirculation
containment penetrations are those numbered 80 and 81.

Fault tree CHGCI uses the common cause failure data in the master data file to
account for component failure due to common cause. Table A-11 of Appendix A
presents the common cause component groups incorporated into fault tree CHGCI.

The check valves modeled in Fault Tree CHGCI are divided into two common cause
groups. The first group includes all the check valves inside containment.

The second group includes the centrifugal charging pump discharge check valves
and the check valves between the RWST and the centrifugal charging and RHR
pumps. The check valves are divided into these two groups based on the
frequency at which they are stroked. The check valves in the first group are
stroked open every refueling outage. The check valves in the second group are
stroked open during the quarterly charging and RHR pump surveillance tests
(Reference 18 and 19).

To simplify the calculation of the failure of these check valves to isolate
containment, they are further divided into twelve sub-groups, as shown in
Table A-11. The first six of these 12 sub-groups represent all paths through
the first group of check valves, and the remaining six of these 12 sub-groups
represent all paths through the second group of check valves. Note that this
sub-division of check valves associates each valve in several common cause
groups. This sub-division of check valves also leads to conservatively high
failure rates, as demonstrated in the example below.

Consider the flowpath shown below. Leakage from containment to the atmosphere
can occur through two paths, each of which has three check valves impeding

flow.
- - -
—{ /} 1/} 1/}
Containment e Atmosphere
- - -
— /] S
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of one group of six valves. Further, the common cause failure probability of
the two groups of three va}ves is dominated by the probability of three valves
failing to close due to common cause. The probability of two check valves
failing to close due to common Cause and the remaining check valve in the
group FTC due to random failure. Parrcce 17remes CaN be neglected.

Five containment penetrations critical to containment isolation are part of
the Low Head Safety Injection (LHSI)/Residual Heat Removal (RHR) system,
penetrations 15, 16, 17, 18, and 10]. Penetrations 16 and 18 serve the RHR
suction lines from the RCS hot Tegs, penetration 101 serves the LHSI discharge
line to the RCS hot legs, and penetrations 15 and 17 serve the LHSI discharge
lines to the RCS cold legs. The only identifiable pathway for fission product
release through the LHSI/RHR system is through the RWST.

The isolation valves on containment penetrations 16 and 18 (QnE11VOO1A,
QnE11VO16A, QnE11VOO1B, and QnE11V016B) are interlocked with the valves
isolating the RHR suction from the RWST (QnE11V027A and QnE11V0278) and with
the valves isolating the RHR discharge from the HHSI/charging pump suction
(QnE11VO09A and QnE11VO09B) such that the RHR suction Tine from the RCS cannot
be opened unless the RHR system is isolated from the RWST and HHSI/charging
system. In short, containment penetrations 16 and 18 can only be opened when
all pathways back to the RWST have been isolated. Therefore, containment
penetrations 16 and 18 require no further consideration.

Containment i<olation of these LHSI/RHR lines is only necessary when no
charging/SI pumps and no residual heat removal pumps are operating. Any
operating charging/SI or RHR pump will keep the Emergency Core Cooling System
(ECCS) discharge lines filled with water and will maintain the pressure in
these discharge lines higher than containment pressure,

A bounding containment bypass probability is calculated by assuming that only
failure of the check valves is necessary for bypass. As an additional
conservatism to bound cases where the RHR discharge to either the RCS cold or
hot legs is more limiting, both the cold leg and hot leg discharge MOVs are
assumed to be open., These conservatisms do not significantly affect the
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overall containment isolation probability because of the number of LHSI/RHR
system check valves which must fail to bypass containment. Fault tree RHRCI
was generated to account for these check valves. Figure A-4 of Appendix A
presents fault tree RHRCI.

Fault tree RHRCI uses the common cause failure data in the master data file to
account for component failure due to common cause. Table A-15 of Appendix A
presents the common cause comporent groups incorporated into fault tree RHRCI.
As was done with the check valves modeled in Fault Tree CHGCI, the check ‘
valves modeled in Fault Tree RHRCI are divided into two common cause groups.
The first group includes all the check valves inside containment. The second
group includes the RHR pump discharge check valves and the check valves
between the RWST and the centrifugal charging and RHR pumps. The check valves
are divided into these two groups based on the frequency at which they are
stroked. The check valves in the first group are only stroked every refueling
outage. The check valves in the second group are stroked during the quart-rly
centrifugal charging and RHR pump surveillance tests (References 18 and 19).

As was done for the CHGCI common cause calculation, these two groups of check
valves is further divided into twelve sub-groups, as shown in Table i3. The
first six of these 12 sub-groups represent all paths through the first group
of check valves, and the remaining six of these 12 sub-groups represent all
paths through the second group of check valves. Note that this sub-division
of check valves associates each valve in several common cause groups. This
sub-division of check valves also leads to conservatively high failure rates.

Two containment penetrations critical to containment isolation are part of the
Containment Spray System (CSS), penetrations 21 and 22. Both of these
penetrations serve the containment spray discharge lines. The only pathways
for fission product release through the containment spray system are through
the RWST and Sodium Hydroxide Storage Tank. Isolation of these penetrations
is only necessary during accident sequences in which the CSS actuates and then
one or both CSS trains fail to continue operating throughout the accident. If
the CSS does not actuate, the discharge MOVs never open. These MOVs are
verified closed during the monthly containment spray system flow test.
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Again, a bounding containment leakage probability through the containment
spray system is calculated by accounting only for the check valves present in
the Tines. Fault tree CSSCI was generated to account for the containment
spray system check valves, and Figure A-5 of Appendix A presents fault tree
CSSCI.

No common cause calculation is necessary for the CSSCI fault tree since the
result from this tree does not depend upon the operation of redundant
components which belong to the same common cause group.

3.5 Quantification Results

Table 10 presents the results of the fault trees described in section 3.4.
Containment Isolation is categorized into 2 cases based on availability of an
"S" signal. Table 11 presents this categorization. The results from Fault
Tree CHGCI, RHRCI, and CSSCI were conservatively added into both cases.
Finally, Table 12 summarizes the contribution of individual containment
penetrations to the overall containment isolation probability. In this
summary table, the probability that any administratively-controlled
containment penetration is not isolated is assumed to apply exclusively to the
largest administratively-controlled containment penetration, the equipment
hatch.
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TABLE 10

CONTAINMENT ISOLATION FAULT TREE RESULTS

penetrations for the
containment spray
system

Page 58

spray system is activated
and failure of spray
injection or recirculation
regardless of the number
of support system trains

Jvailable

Failure
Fault | Figure Preb.
Tree No. Description Applicability (1/demand)
none none | Administratively Always 1.2E-04
controlled mechanical
and fluid system
penetrations
NSCIWS A-1 Containment Given "S" signal 6.38E-04
penetrations not generation
needed for accident
mitigation
NSCI A-2 Containment Given "S" signal failure 1.69E-03
penetrations not
needed for accident
mitigation
CHGCI A-3 Containment Given no Charging/S1 or 9.33E-07
penetrations from the | RHR pumps delivering flow
High Head SI/Charging | to the RCS
Pumps to the RCS
RHRCI A-4 Containment Given no Charging/SI or 7.09E-07
penetrations from the | RHR pumps delivering flow
Low Head SI/RHR pumps | to the RCS
to the RCS
CSSCI A-5 Containment Given the containment 4.00E-06
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TABLE 11
CONTAINMENT ISOLATION FINAL RESULTS

mw
CI Failure
Index "$"-Signal Probability
No. Generated ? (per demand)
1 Yes 7.64E-04 {
2 No 1.82€-03

3.6 Sensitivity of Results to Human Reliability

This section quantifies the impact of gross operator error on containment
isolaticn results. The probability of containmert isolation is requantified
with the probability of operator error set to unity. Since operator error is
modeied in only two containment isolation system fault trees, NSCIWS and NSCI,
only these trees require reconsideration. Further, since the operators must
manually initiate a containment isolation phase A ("T") signal in the event of
a failed SI signal, fault tree NSCI need not be requantified with operator
error probability set to 1.0 to determine its sensitivity to human
reliability. Containment isolation will not succeed given failure of the SI
signal and no manual in‘tiation of a "T" signal.

Table 13 presents the results of fault trees NSCIWS and NSCI with operator
error probability set to unity, and Table 14 presents overall containment
isolation failure probability utilizing these results. Note that the results
from Fault Trees CHGCI, RHRCI, and CSSCI were again conservatively added into
both cases.
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BREAKDOWN OF CONTAINMENT ISOLATION PROBABILITY BY PENETRATION

TABLE 12

=

Isolation Isolation
Penetration Line Containment Failure Failure
Number(s) Size Leakage or Probability Probability
(Ref. 2b) Description (in) Bypass Given "S"-signal w/0 "S"-signal
84 Equipment Hatch 234 Leakage 1.2E-04 1.26-04
12a Containment mini 8 Leakage 2.70E-04 1.32E-03
purge supply
13a Containment mini 8 Leakage 2.70E-04 1.32E-03
purge exhaust
21 Containment Spray A Leakage 2.00E-06 2.00E-06 I
22 Containment Spray B 8 Leakage 2.00E-06 2.00E-06
30 Pressurizer Relief Leakage 8.23E-06 9.28E-06
Tank Makeup
33 Containment Sump 2 Leakage 9.23E-06 1.03E-05
Pumn Sample
Recirculation
78 Containment Sump 3 Leakage 2.79E-04 1.33E-03
Pumps Discharge
15, 17, RHR Pump Discharge 10 Bypass 7.0SE-07 7.09E-07
and 101
19, 20, 80, | High Head Safety 3 Bypass 9.33E-07 9.33E-07
and 81 Injection Pump

Discharge
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APPENDIX A: COMPUTER CODE INPUT AND OUTPUT

Appendix A presents the containment isolation system fault trees and their
related computer input and output files. There are three computer files
associated with each fault tree. The first file links the fault tree with the
master data file. This file's name is the fault tree name suffixed with .SIM.
The second file 1ists the basic event probabilities of the fault tree. This
file's name is the fault tree name suffixed with .TAB. The third file
presents the fault tree quantification output. This file’'s name is the fault
tree name suffixed with .OUT. Table A-1 lists all figures presented in this
appendix, and Table A-2 lists all remaining tables presented in this appendix.

TABLE A-1
INDEX OF FIGURES IN APPENDIX A

FIGURE DESCRIPTION PAGE
A-1 NSCIWS Fault Tree A-4
A-2 NSCI Fault Tree A-32
A-3 CHGCI Fault Tree A-57
A-4 RHRCI Fault Tree A-81
A-5 CSSCI Fault Tree A-105
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TABLE A-2
INDEX OF TABLES IN APPENDIX A

TABLE DESCRIPTION PAGE

A-3 LISTER output for all A-5
Containment Isolation System
Fault Trees

A-4 Component Groups Used in Common A-7
Cause Failure Calculations of
the NSCIWS Fault Tree

A-5 NSCIWS.SIM GRAFTER Computer A-8
Code System Input File

A-6 NSCIWS.TAB GRAFTER Computer A-9
Code System Output File

A-7 NSCIWS.OUT GRAFTER Computer A-13
Code System Output File

A-8 NSCIWS.DES GRAFTER Computer A-23
Code System Output File

A-9 Component Groups Used in Common A-33
Cause Failure Calculations of
the NSCI Fault Tree

A-10 NSCI.SIM GRAFTER Computer Code A-34
System Input File

A-11 NSCI.TAB GRAFTER Computer Code A-35
System Output File

A-12 NSCI.OUT GRAFTER Computer Code A-39
System Output File

A-13 NSCI.DES GRAFTER Computer Code A-48
System Output File

A-14 Component Groups Used in Common A-58
Cause Failure Calculations of
the CHGCI Fault Tree

A-15 CHGCI.SIM GRAFTER Computer Code A-59
System Input File

A-16 CHGCI.TAB GRAFTER Computer Code A-60
System Output File

A-17 CHGCI.OUT GRAFTER Computer Code A-62
System Output File

A-18 CHGCI.DES GRAFTER Computer Code A-68
System Qutput File

A-19 Component Groups Used in Common A-82
Cause Failure Calculations of
the RHRCI Fault Tree

A-20 RHRCI.SIM GRAFTER Computer Code A-83
System Input File

A-21 RHRCI.TAB GRAFTER Computer Code A-84

System Qutput File
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LISTER Version 2,20 9/11/1992 16: 7: 0

LISTER INPUT FILE FOR THE FARLEY CONT. I1SOL. TREES

LIST OF BASIC EVENTS AND THEIR DESCRIPTIONS

1--AV301/302-KCC
1--AV303/402-KCC
1--AVB13V301-K
1--AVHV3376- -k
1--AVHV3376/7KCC
1--AVHY3377--K
1--AVHV3380--F
1--AVHV33B0--K
1--AVP13V302-K
1-~AVP13V303-K
1-~AVP13V304-K
1--CVB13V038-K
1--CvB13V040-K
1--CVG21V204-K
1--CVG21V291-K

1CSCVE 13V002AK
1CSCVE 13v0028K
1CSCVE 13VO07AK
1CSCVE 13V0078K

1CSCVE13VD14-K

THHCVCHGC! -01KCC
THHCVCHGC ! -02KCC
THHCVCHGC T -03KCC
THHCVCHGC ! -04KCC
THHCVCHGC ] -05KCe
THHCVCNGC] - 06KCC
THHCVCHGC! - 07KCC
THHCVEHGC ] -08KCC
THHCVUNGC T -09KCC
THHCVCHGCI - 10KCC
THHCVCHGC I - 11KCC
THHCVENGC] - 12KCC

THHCVE 11V028-K
THHCVE21v026-K
THHCVE21VOS51AK
THHCVE21VO05 18K
THHCVE21VO51CK
1HHCVE 2 1VOE2AK
THHCVEZ 1VU6ZBK
1HHCVE 21V062CK
1HHCVE 21V066AK
THHCVE 2 1VD66BK
THHCVE 2 1VO66CK
THHCVE21VO76AK
1HHCVE 2 1VO76BK
THHCVE21VO77AK
THHCVE21VO77BK
THHCVE21V122AK
THHCVEZ21V122BK
THHCVE21Vi122CK

THHCVRHRC! -07KCC

TLHCVE11V021AK
TUHCVET11V021BK
TLHCVE 11v021CK
TLHCVE 11VD28-K
TLRCVE 11v038AK
TLHCVE 11v038BK
TUHCVE 11V042AK
TUHCVE 1 1V042BK
TLHCVE11VD5 1AK

AOV Q@ 13v302
AOV OnP13V304
ADV @nP13V3D1
AOV OnG21HV3376
AQV GnG21HV3ZT7S
ADV QGNG21WV3377
AnG21HV3380
onG21HV3380
AOV QnP13V302
AOV @nP13v303
AOV QnP13V304
CHECK VALVE
AOV QnB13V040
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
QnE21VOS1C AND
QnE21VOS1B AND
QnE21VOS1A AND
QnEZ1VOS1C AND
QnE21VOS1B AND
GnE21VOS51A AND
QnE21V122A AND
QnE21VI22A AND
OnEZ21V122B AND
QnE21V1228 AND
QnE21V122C AND
SnE2TVI22C AND
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
QnEZ21VOT7A AND
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

LISTER OUTPUT FOR ALL
CONTAINMENT ISOLATION FAULT TREES

AND OnP13V301
AND QnP13V303
FAILS TO CLOSE
FAILS TO CLOSE
AND QnGZ21HV33T77
FAILS TO CLOSE
FAILS TO CLOSE
FAILS TO CLOSE
FAILS TO CLOSE
FAILS TO CLOSE
FAILS TO CLOSE
QnB13V038 FAILS
FAILS TO CLOSE
QnG21V204 FAILS
OnG21Vv291 FAILS

TABLE A-

FAIL TO CLOSE
FAIL TO CLOSE

(HARDWARE )
(HARDWARE )

FAIL TO CLOSE

(HARDWARE )
(HARDWARE )
(HARDWARE )
(HARDWARE )
(HARDWARE )
(HARDWARE )
TO CLOSE

(HARDWARE )
YO CLOSE

TO CLOSE

3

QnE 13v002A
OnE 13v0028
QnE 13v007A
AnE13v007R

FAILS
FAILS
FAILS
FAILS

T0 CLOSE
TO CLOSE
T0 CLOSE
TO CLOSE

OnE13VO14 FAILS
GnE21V062C FAIL
QnEZ1VD62B FAIL
OnEZ21VOE2A FAIL
ANE21v066C FAIL
QnE21V0668 FAIL
QnE21VO66A FAIL
QnE21V026 FAIL
QnE11V028 FAIL
QnE21V026 FAIL
GnE11v028 FAIL
ONE21V026 FAIL
QnE11V028 FAIL

TO CLOSE
T0 CLOSE,
TO CLOSE,
TO CLOSE,
T0 CLOSE,
TO CLOSE,
TO CLOSE,
TO CLOSE,
T0 CLOSE,
TO CLOSE,
TO CLOSE,
TD CLOSE,
T0 CLOSE,

cc
cC
cC
cC
cc
cc
cc
cc
cc
cC
cC
cc

QnE 11v028
QnE21VO026
QnE21VOS1A
QnE21V0518
QnEZ21VOSIC
AnEZ21V062A
QAnE21V062B
QnE21v062C
QnNE21VD66A
QnE21V0668
QnE21v066C
QnE21VO76A
onE21vV0768
QNE21VOT7A
QnE21VO778
OnE21V122A
OnE21V1228
anE21vi22C
QnE21V076A
QRE11VP21A
QnE11VP218
QnE11VP21C
QnE11v028
nE11v038A
QnE 11v0388
QnE11V042A
QnE 11V0428
QnE11VO5 1A

FAILS

FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAILS
FAIL
FAILS
FAILS
FAILS

FAILS
FAILS
FAILS
FAILS
FAILS
FAILS

TO CLOSE
TO CLOSE
TO CLOSE
TO CLOSE
TO CLOSE
T0 CLOSE
T0 CLOSE
TO CLOSE
TC CLOSE
TO CLOSE
TO CLOSE
T0 CLOSE
T0 CLCSE
TC CLOSE
T0 CLOSE
T0 CLOSE
TG CLOSE
TO CLOSE
TO CLOSE, CC
T0 CLOSE
T0 CLOSE
T0 CLOSE
10 CLOSE
TU CLOSE
TO CLOSE
T0 CLOSE
T0 CLOSE
TO CLOSE
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LISTER Version 2.20 9/11/1992 16: 7: §

LISTER INPUT FILE FOR THE FARLEY CONT.

TABLE A-3 (CONT.)

LISTER OUTPUT FOR ALL

LIST OF BASIC EVENTS AND THEIR DESCRIPTIONS

QnE11v0518 FAILS TO CLOSE
OnE11VOS1C FAILS TO CLOSE

61 TLHCVE11VOS518K
62 TLHCVE11VO51CK
63 TUHCVRHRCI -01KCL
64 1LHCVRHRC]-02KCC
65 1LHCVRHRC!-03KCC
66 TLHCVRHRCI - 04KCC
67 1LHCVRHRC]-05KCC
68 1LHCVRNRCI -06KCC
69 TLHCVRHRC] -08KCC
70 1LHCVRHRCI-09KCC
77 TLHCVRARC] - 10KCC
72 1LHCVRHRCI-11KCC
73 TLMCVRHRC] -12KCC
74 1SAREKS02TA/BFCC
7% 1SAREKSQ3TA/BFCC
76 1SAREKGD6TA/BFCC
77 1SAREKS13TA/BFCC
78 1SASDAS161A/BFCC
79 1SASDAS162A/BFCC
80 1SASRPHASEASWFCC
81 SAADEAS516-1FAE
82 SAARE- -KSOZFAE
83 SAARE- -K503FAE
84 SAARE - -KS22FAE
85 SAARE - -KS06FAE
BE SAARE--K&1Z2FAE
B7 SAARE--K&13FAE
B8 SAARE--K6Z2FAE
89 SAASDAS16-2FAE
90 SAASDAS16-3FAE
91 SAASRPHASWIFAE
92 SABDEAS16- 1FAE
93 SABRE--KS502FAE
94 SABRE - -KS503FAE
95 SABRE--¥613FAE
96 SABRE--K622FAE
97 SABSDAS16-2FAE
98 SABSDAS 14-3FAE
99 SABSRPHASWZFAE
100 SAXOPMANPHA - AE

B e e

CONFIGURATION

Code

Version Verified

CHECK VALVE
CHECK VALVE
QnE11VOS1A,
anE11VOSIA,
QnE11v0518,
QnE11V0518,
QnE11v0S51C,
QnE11VOS1C,
QnEZIVOT78 AND
QnE11VO3BA AND
QnE 11VO38A AND
QnE11VO388 AND
QnE11v0388 AND
MASTER RELAY
MASTER RELAY
SLAVE RELAY
SLAVE RELAY
DRIVER CIRCUITS
DRIVER CIRCUIT
MANUAL PHASE A

QnE11VO21A, AND
QnE11V021A, AND
GnE11VO21B, AND
QnE11VO21B, AND
QnE11V021C, AND
QnETIVDZ1C, AND
QnE21VO768 FAIL
QnE11V028 FAIL
QnE21V026 FAIL
QnE11V028 FAIL
QnEZ21v026 FAIL

K502 TRAIN A AND
K503 TRAIN A AND
K606 TRAIN A AND
K&13 TRAIN A AND

ON SFGRD DRIVER
ON SFGRD DRIVER
SWITCHES FAIL

1S0L. TREES

OnE11VOL2A FAIL
QnE11VOL2B FAIL
QnE11VOL2A FAIL
OnE11V04L2B FAIL
AnE11VO4L2A FAIL
OnE11V04L28 FAIL
T0 CLOSE, CC

TO CLOSE, CC

T0 CLOSE, CC

T0 CLOSE, CC

TP CLOSE, CC

B FAIL TO

B FAIL TO

B FAIL T0

8 FAIL TO

CARD AS16 TRNS

CARD A516-2 TRN
DUE TO COMMON

DIODE CIRCUIT ON SAFEGUARDS DRIVER CARD AS16

MASTER RELAY K502 FAILS

MASTER RELAY K503 FAILS

MASTER RELAY K522 FAILS

SLAVE RELAY K606 FAILS

SLAVE RELAY K612 FAILS

SLAVE RELAY K613 FAILS

SLAVE RELAY K&622 FAILS

DRIVER CIRCUIT  ON SAFEGUARDS DRIVER CARD A516

DRIVER CIRCUIT  ON SAFEGUARDS DRIVER CARD AS516

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1

DIODE CIRCUIY ON SAFEGUARDS DRIVER CARD A516

MASTER RELAY K502 FAILS

MASTER RELAY K503 FAILS

SLAVE RELAY K&13 FAILS

SLAVE RELAY K622 FAILS

DRIVER CIRCUIT  ON SAFEGUARDS DRIVER CARD AS51o

DRIVER CIRCUIT  ON SAFEGUARDS DRIVER CARD AS16

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2

OPERATOR FAILS  TO MANUALLY INITIATE PHASE A
EzEz=zEE nEw mz=z =us

CONTROL INFORMATION

Control Number: ﬂ.)%baSM 1585

!
|
i
; LISTER
v

Configured On
Yes february 3, 1992

Execution
September 11, 1992

@ 16:07:06.86

’ A record of this configuration exists in the Westinghouse Electric Corp.

]
STISCZETLTTETTISTENESR

' Engineering Technology Configuration Control Department.
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T0 CLOSE,
TO CLOSE,
70 CLOSE,
T0 CLOSE,
TO CLOSE,
TO CLOSE,

OPERATE
OPERATE
OPERATE
OPERATE

CONTAINMENT ISOLATION FAULT TREES

cC
cC
cC
cC
cc
cc

A AND B FAIL
A AND B FAJL

CAUSE
FAILS

FAILS
FAILS
FAILS
FAILS

FAILS
FAILS
FAILS
[SOLATION
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TABLE A-4

COMPONENT GROUPS USED IN COMMON CAUSE FAILURE
CALCULATION OF THE NSCIWS FAULT TREE

Index Component Group
No. Numbers Function Size
1 QnP13V30] Air Operated Isolation Valves of 2
OnP13V302 Containment Penetration 12a

2 QnP13V303 Air Operated Isolation Valves of 2
QnP13V304 Containment Penetration 13a

3 (nG21HV3376 Air Operated Isolation Valves of 2
QnG21HV3377 Containment Penetration 78

4 A516-2A Driver Circuits on Safeqguards Driver 2

A516-2B Card A516 Generating Signals for
Isolation Valves or Containment
Penetration 78

5 A516-3A Driver Circuits of Safeguards Driver 2
A516-3B Card AS16 Generating Signals for
Isolation Valves of Containment
Penetrations 12a and 13a

6 A516-1A Diode Circuits of Safeguards Driver 2
A516-1B Card A5'6 Generating Signals for
Isolati:n Valves of Contaiiment
Penetrat on 12a and 13a

7 K50 Master Relays for Processing of 2
K5028B Signals for Isolation Va ves of
Lentainment Penetration /8
8 K503A Master Relays for Processing of 2
K503B Signals for Isolation Valves of
Containment Penetrations 12a and 12b
9 K613A Slave Relays for Processing of 2
K613B Signals for Isolation Valves of
Containment Penetration 78
10 K622A Slave Relays for Processing of 2
K6228B Signals for Isolation Valves of
Containment Penetrations 12a and 13a
11 PHASEAS] Main Control Board Switches for 2

PHASEASZ Manual Activation of Containment
Isolation Phase A
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TABLE A-5
NSCIWS.SIM FILE

®..

'Slﬂou Case file for Tree: NSCIWS; Created: 02/28/92 14:55°

cvnz1vzo«-x 4 01 062 0.000000
'1--Avnv!3!0--l ‘ 01 051 0.000000
'SAASDAS16-2FAE ' 01 272  744.0000
'SAARE--KS22FAE ' 02 255  744.0000

252 0.000000
'SAARE - -KS612FAE ' 02 255 13392.00

252  0.000000
'SAASRPHASWIFAE ' 01 262 13392.00
'SABSRPHASWZFAE ' 01 262 13392.00
'1snsc9nasenswrc:' 01 684 13392.00
'SAxoPnAuvuA -AE 01 B68 0.000000

-CVG21VER1-k ' 01 062 0.000000
'1--Avnv3376--x ' 01 051 0.000000
'SABSDAS16-2FAE ! N 272  744.0000
'SABRE - -K502FAE 02 255  744.0000

252  0.000000
'SABRE - -K613FAE 02 255 13392.00
252 0.000000
'1--AVHV3Z77--k ! 01 051  0.,000000
'SAARE - -XS02FAE 02 255  744.0000
252  0.000000
'SAARE--K613FAE ' L2 255 13392.00
252  0.000000

'1--AVHVI376/7KCC' 01 784  0.000000
"1SASDAS161A/BFCC' 01 740  744.0000
‘TSAREKS02TA/BFCC' 01 700  744.0000
‘ISAREKG13TA/BFCC' 01 700 13392.00

'1--CvB13v038-k ' 01 062 0.000000
'1--CyB13v040-k ' 01 062 0.000000
'SAARE--K6O6FAE ' 02 255 13392.00
252  0.000000
'1--AVP13V302-k ' 01 051 0.000000
'SABDEAS16-1FAE ' 01 273  744.0000
'SABSDAS16-3FAE ' 01 272  744.0000
‘SABRE--KSO3FAE ' 02 255 744.0000
252  0.000000
'SABRE--K622FAE ' 03 255 13392.00
252  0.000000
252  0.000000
‘1--AVB13V301-k ' 01 051 ©,000000
‘SARDEAS16-1FAE ' 01 273  744.0000
'SAASDAS16-3FAE ‘' 01 272  744,0000
'SAARE--KSOBFAE ' 02 255  744.0000
252  0.000000
'SAARE- -K622FAE ' 03 255 13392.00
252  0.000000
252  0.000000

'1--AV301/302-kCC' 01 784  0,000000
'1SASDAS162A/BFCC' 01 740  744.0000
'1SAREKSO3TA/BFCC' 01 700  744.0000
'ISAREKSO6TA/BFCC' 01 700  13392.00
‘1--AVPI3VI04L-K ' 01 051  0.000000
'1--AVP13VI03-Kk ' 01 051  (.000000
'i--AV303/402-kCC' 01 784 0.000000

Breeen NoR ' /3 30, 4, u,uuulo

794 b AqprtaesLe 4“‘”“““5
(ot itineed tha.

2 shsln
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SimonS, VER 1.6

SIMON Case file for Tree: NSCIWS;

FT IDENY

1--CVG21V204-K
1--AVHV3380- -k
SAASDAS16- 2FAE

SAARE - -KS22FAE

SAARE - -K612FAE

SAASRPHASWTFAE
SABSRPHASW2FAE

1SASRPHASEASWFLCC

SAXOPHMANPHA - AE

1--CVG21Vv291 K
1--AVHV3376- -K
SABSDAS 16-2FAE

SABRE - -KS02FAE

SABRE - -K613FAE

1--AVHVI3TT- -X
SAARE - -K502FAE

c

TABLE A-6

NSCIWS.TAB FILE

Table Output File
Created: 02/28/92

FAILURE MODE

14:55

FAIL RATE

VARIANCE

SOURCE

VARIANCE

cv

AV

RE

CN

N

Sw
SwW
Sw

cv
AV

CN

RE

CN

AV
RE

CN

CV FAILS TO CLOSE; EFf=3
ADV FAILS TO OPERATE; EF=3
SAFEGUARDS DRIVER CIRCUIT FAIL
s

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

SWITCH (GENERAL TYPE) FAILS
SWITCH (GENERAL TYPE) FAILS
CC/MGL; FAC(2/2 FAIL) 2.0E-02
ALL, SWITCH (GEMERAL TYPE) FAl
LS

OPERATOR FAILS TO MANUALLY INI
TIATE CONTAINMENT [SOLATION PH
ASE A

CV FAILS TO CLOSE; EF=3

AOV FAILS TO OPERATE; ©F=3
SAFEGUARDS DRIVER CIRCUIT FAIL
$

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY FAILS DURING OPERATION:
COMPOS!TE OF 251, 253, & 264

RELAY CONTACTS FAIL TO OPEN/CL
OSE

AQY FAILS TO OPERATEZ; EF=3

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 264

RELAY CONTACTS FAIL TO OPEN/CL
0OSE

L
1.000€-03

2.000€-03
3.9608-07 7

5.100€-07 ©

8.500€-06

¥
5.100€-07

8.500€ - 06

1.700E-07
1.700€-07 “
3.400€-09

1.000€-03
2.000€-03
3.960€-07

5.100€-07

8.500€-06

5.100€-07

8.500€-06
2.000E-03

5.100€-07

8.500€-06
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5.6206-07
2.250€-06
0.000E+00

C.000E+00

0.000E+00

0.000g+00

0.000€+00

0.000E+GO
0.000E+00
0.000E+00

G.CO0E+C0

5.620€-07
2.250€-06
0.CO0E+00

0.000€+00

0.000€+00

0.J00€+00

0.000E+0C

2.250€-06
0.000E+00

0.000€+00

4550
4550
POR

HRA

4550
4550
POR |

Tor2

ToP2

4550

T0P2

02/28/92 15:08
1IME PROBABILITY
0.000E+00 = 1.00¢-03
0.000E+00 ~  2.00E-03 “
7.6408402"  2.956-04
7.440€402  3.79-04
0.000E+00  8.S0E-06 7
TOTAL  3,886-04
1.3396+064"  6.83£-03
0.000E+00  8.50€-06
TOTAL  6.84E-03
1.3396404 ¥ 7.286-03
1.3396+06  2.28E-03
1.3396+4047  4,55E-05
0.0006+00  $.99E-047
0.0006+00  1.00E-03
0.000E+00  2.00E-03
7.440E+02  2.95E-04
7.440E402  3.796-04
0.000E+00  8.50€-06
TOTAL  3.88E-04
1,3396+04  6.83£-03
0.000E+00  B.50E-06
TOTAL  6.B4E-03
0.000E+00  2.00E-03
7.440E+02  3.79E-04
0.000E+00  8.506-06
TOTAL  3.88£-04

5.626-07
2.25€-06
0.00E+00

0.00E+00

0.00€+00

0.00E+00
0.00€+0C

0.00€+00

0.00€+00
0.00E+00
0.00€+00
0.00€+00

0.00E+00

5.628-07
2.25€-06
0.00€+00

0.00€+00

0.00€+00

0.00€+00
0.00E+00

0.00E+00

0.00E+00
2.25€-06
0.00€+00

0.00E+00

0.00E+00
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SimonS, VER 1.6

TABLE A-6 (CONT.)
NSCIWS.TAB FILE

Table Output File

L
SIMON Case file for Tree: NSCIWS; Created: 02/28/92 14:55

FT IDENT

SRAKE - K613FAE

1--AVHV3376, 7XCC

1SASDAS 161A/BFCC

1SAREKSO2TA/BFCC

1SAREK613TA/BFCC

1--CVB13V038-K

1--CVB13V040-K
SAARE - -K606F AE

1--AVP13v302-K
SABDEAS16-1FAE
SABSDAS16-3FAE

SABRE - - K503FAE

SABRE - -KE22FAE

1-~AVB13V301-K
SAADEAS 16- 1 FAE

Comp

RE

CN

AV

RE

RE

cv

cv
RE

CN

AV

RE

CN

RE

CN

CN

AV

FAILURE MODE
RELAY FAILS DURING OPERATION;
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

CC/MGL; FAC(2/2 FAIL) 2.0E-02
;LL, AQV FAILS TO OPERATE; Ef=

CC/MGL: FAC(2/2 FAIL) 2.0E-02

ALL, SAFEGUARDS DRIVER CIRCUIT
FAILS

CC/MGL; F(2/2) 2.0E-02 ALL, RE
LAY FAILS DUR. OP. COMP 251,2

53,254

CC/MGL; F(2/2) 2.0E-02 ALL, RE
LAY FAILS DUR. OP. COMP. 281,2

53,254

CV FAILS TO CLOSE; EF=3

CV FAILS 1O CLOSE: EF=3

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO DPEN/CL
OSE

AOV FAILS TO OPERATE; EF=3
SAFEGUARDS DRIVER DIODE FAILS
SAFEGUARDS DRIVER CIRCUIT FAIL
s

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

REEAV CONTACTS FAIL TO OPEN/CL
0s

RELAY CONTACTS FAIL TO OPEN/CL
OSE

AOV FAILS TO OPERATE; EF=3
SAFEGUARDS DRIVER DIQDE FAILS

FAIL RATE
5. 100E-07
8.500€ - 06
>4
4.000E-05
7.9206-09
1.020E-08
1,020€-08
.000€-03 ~

1.000£-03 *
5.100€-07

F

8.500€ - 06

2.000€-03 ~
7 .560€-09
3.960€-07

5.100€-07

8.500€-06

5.100€-07
8.500€ - 06

8.500€-06

2.000€-03%
7.560€-09
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VARIANCE SOURCE

0.000g+00

0.000E+00

8.990E-10

0.000€+00

0.000E+00

0.000E+00

5.620€-07
5.620€-07
0.000€+00

0.000€+00

2.250€-06
0.000E+00
0.00C 00

0.000E+00

0.000€+00

0.000E+00

C.000E+00

0.000E+00

2.250E-06
0.000E+00

4550

PORI

ToP2

4550
4550
Top2

4550
PORI
PORI

TOP2

ToP2

TOP2

4550

02/28/92 15:08
TIME PROBABILITY
1.3396+06  6.83£-03
0.000E+00  8.50€-06
TOTAL 6.84E-03
0.000E+00 ~  4.00E-05
7.640E402  5.B9E-06
7.440E4+02  T.S9E-06
1.3396406  1.37E-04
0.000€+00 ~  1.00€-03
0.000€+00 © 1.00€-03
1,3396+04  6.83€-03
0.000€+00  B.50€-06
TOTAL  6.84E-03
0.000E+00  2.00E-03
7.440E402  5.626-06
7.640E+02  2.95€-04
7.640E402  3.79E-04
0.000E+00  B.50E-06
TOTAL  3.88E-04
1.3396404  6.83E-03
0.000E+00  B.50E-06
0.000E+00  8.50€-06
TOTAL  6.856-03
0.000€+00  2.00E-03
7.4406402  5.626-06

VAR ANCE

0

o o N o

.00E+00

.0CE+00

.00E+00

.99E-10

.00E+00

.00E«00

.D0E+00

.62E-07
.62E-07
.00E+00

.00E+00

.00E+00
.25E-06
.00E+00
.00E+00

.00E+00

.00E+00

.00E+00
.00E+00

-00E+00

.00E+00

.00E+D0
.25E-06
.00E+00
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TABLE A-6 (CONT.)
NSCIWS.TAB FILE

SimonS, VER 1.6 Table OQutput Fiie 02/28/92 15:08
SIMON Case file for Tree: NSCIWS; Created: 02/28/92 14:5%

FY 1DENT COMP  FAILURE MODE FAIL RATE  VARIANCE SOURCE TIME PROBABIL!TY VARIANCE

SAASDAS 16-3FAE SO SAFEGUARDS DRIVER CIRCUIT FAIL  3,.960E-07 0.000E+00 POR! 7. 440DE+02 2.95€-04 0.00€+00
S
SAARE - -K503FAE RE RELAY FAILS DURING OPERATION; 5.1006-07 0.000E+00 TYOPZ  7.440E+02 3.79€-04 0.00E+00
COMPOSITE OF 251, 253, & 254
CN RELAY CONTACTS FAIL TO OPEN/CL  B.500E-06 0,0008+00 TOPZ 0.000E+00 8.50€-06 0.00E+00
OSE

TOTAL 3.88€ 04 0.00€+00

SMARE-K622FAE  RE  RELAY FAILS DURING OPERATION;  5.100€-07 0.000E+00 TOPZ  1.339+04  6.83E-03  0.00E+GD
COMPOSITE OF 251, 253, & 254

CN RELAY CONTACTS FAIL TO OPEN/CL  8.500E-06  0.000E+00 TOP? 0.000€+00 B.50€E-06 0.00€+00
OSE
CN RELAY CONTACTS FAIL TO OPEN/CL  8.500E-06 0.0006+00 T0P2 0.000€+00 8.5C€-06 0.00E+00
OSE
TOTAL 6.85€-03 0.00E+G0
1--AV301/302-KCC AV CC/MGL; FAC(2/2 FAIL) 2.0E-02 4.000E-05 B.990E-10 4550 0.000E+00 4,00€-05 8.99€-10
;LL, AOV FAILS TO OPERATE; Ef=

1SASDAS162A/BFCC SO CC/MGL; FAC(2/2 FAIL) 2.0E-02 7.920E-09 0.000E+00 PORI  7.44DE+D2 5.B9€-06 0.00E+00
ALL, SAFEGUARDS DRIVER CIRCUIT
FAILS

1SAREKSO3TA/BFCC RE  CC/MGL; F(2/2) 2.0E-02 ALL. RE
;gvzgms DUR. OP. comp. 281,2
,254

ISAREK606TA/BFCC RE  CC/MGL; F(2/2) 2.0E-02 ALL, RE  1.0206-08 0.000E+0C T0P2  1.336E+0¢  1.376-04  0.00E+00
LAY FAILS DUR. OP. COMP. 261,2

-

-020E-08 0.000E+00 TOP2  7.440E+02 7.59€-06 0.00€+00

53,254
1--AVP13V304-K AV ADV FAILS TO OPERATE; EF=3 2.0006-03 2.250E-06 4550 0.000E+00 2.00e-03 2.25€-06
1--AVPI3V303-K AV ADV FAILS TO OPERATE; EF=3 2.000E-03 2.250E-06 4550 0.000E+00 2.00€-03 2.25€-06

1--AVI0N3/402-KCC AV CC/MGL; FAC(2/2 FAIL) 2.0E-02 4.000E-05 8.990E-10 4550 0.000£+00 4.00E-05 8.99¢-10
;LL, ADV FAILS TO OPERATE; Ef=
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TABLE A-6 (CONT.)
NSCIWS.TAB FILE

1 STMONS

1.60

CONFIGURATION : NOVEMBER 21, 1989
DATE OF ISSUANCE : NOVEMBER 21, 1989

: FEBRUARY 28, 19%2

8:37: 6

CONFIGURATION NO. : SO79573209626
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TABLE A-7
NSCIWS.OUT FILE

‘ NSCiws.CUT Ver. 1.61

2/28/92 15:12:13
FAULT TREE DESCRIPTION
(1) NUMBER OF GATES INPUT
(2) NUMBER OF COMPONENTS INPUT
(3) NUMBER OF EVENTS IN COM GATE TO BE CONSIDERED AT ONE TIME
GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS
1. GOOOY OR 5 0 0 o0002 60021 GOO0S4 GO067 60100
2. G0oo2 AND 1 1 0 60004 1--CVG21V204-K
3. G0OO& OR 1 1 0 coo0& 1--AVHV3380- -K
4. GODO& AND 2 0 0 0007 G001
5. GOOU7 oR 0 3 0 SAASDAS16-2FAE  SAARE--KS22FAE  SAARE--K&12FAE
6. GOOMNM OR 1 2 0 G002 SAARE--KS22FAE  SAARE--K612FAE
7. 60012 OR 1 1 0 40013 SAXOPMANPHA - AE
8. 60013 ORr 1 1 0 G004 1SASRPHASEASWFCC
9. 60014 AND 0 2 0 SAASRPHASWIFAE  SABSRPHASW2FAE
10. 60021 OR 2 0 0 60022 50047
11. 60022 AND 2 0 0 060023 60036
12. 60023 OR 1 1 0 co025 1-~CVG21V291-K
13. 60025 OR i1 0 Goo27 1--AVHV3E376--K
14. 60027 AND 2 0 0 coozs 60032
15. 60028 OR 0 3 0 SABSDAS16-2FAE  SABRE--KS02FAE  SABRE- -K613FAE
16. G0O32 OR 1 2 0 60012 SABRE--KS02FAE  SABRE--K&13FAE
17. G0O36 OR 1 1 0 cOO38 1--AVHV3377--K
18. 60038 AND 2 0 0 ooz 60043
19. G0O39 OR O 3 0 SAASDAS16-2FAE  SAARE--KSO2FAE  SAARE--K613FAE
20. G0O43 OrR 1 2 0 g0012 SAARE - -KSOZFAE  SAARE--K613FAE
21, GO0&7 OR 1 3 0 0049 1--AVHV3376/7KCC 1SAREKS02TA/BFCC 1SAREKS13TA/BFCC
22. 60049 AND T 1 0 GO012 1SASDAS 161A/BFCC
23. GO0S4 AND 1 1 0 GO0Sé 1--CVvB13V038-K
264. GODS6 OR 1 1 0 60058 1--CVB13V04L0-K
25, 60058 AND 2 0 ©C 0059 G003
26. GDOS9 OR O 3 0 SAASDAS16-2FAE  SAARE--KS22FAE  SAARE - -K60&FAE
27. GOO63 OR 1 2 0 Goo12 SAARE - -K522FAE  SAARE - -K606FAE
28. GO067 OR 2 0 0 60068 G0093
29. 60068 AND 2 0 0 G0osy Goog1
30. GO0&® OR 1 1 0 GooO7 1--AVP13VIC2-K
31. Goom AND 2 0 0 Goo72 Goe7?
32. ©0072 OR O 4 0 SABDEAS16-1FAE  SABSDAS16-3FAE  SABRE--KSOZFAE  SABRE - -K&622FAE
33. 60077 OR 1 2 0 60012 SABRE- -K503FAE  SABRE--K62ZFAE
34. ©NO8Y OR 1 1 0 60083 1--AVB13V301-K
35. GOOB3 AND 2 0 0 GooB4 G00BY
36. GOOB4 OR 0 & 0 SAADEAS16-1FAE  SAASDAS16-3FAE  SAARE--KSO3FAE  SAARE- -K622FAE
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TABLE A-7 (CONT.)

NSCIWS.OUT FILE

NSCIWS.CuY ver. 1.61 2/28/92 15:12:13

FAULT TREE DESCRIPTION (CONT.)

GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS

37. GOoeY OR 1 2 0 G0012 SAARE - -KS503FAE SAARE - -K&E22FAE

38, GOO93 OR 1 3 C G0095 1--AV301/302-KCC 1SAREKSO3TA/BFCC 1SAREKS06TA/BFCL

39. GOO95 AND 1 1 0 G0012 1SASDAS 162A/BFCC

40. GO0100 OR 2 0 ¢ GO101 60112

41, G0101 AND 2 0 0 go102 60107

42, 60102 OR 1 1 0 60104 1--AVP13V304-K

43, 60104 AND 2 0 0 60072 G0O77

46. G007 or 1 1 0 Go109 1--AVP13V303-K

45, 601909 AND 2 0 0 G008 Gooss

46, 60112 OR 1 3 0 G009% 1--AV303/402-KCC 1SAREKSOBTA/BFCC 1SAREKSO6TA/BFCC
OUTPUT GATES REQUESTED

40002 G0o21 G0054 G00&7

G0100

Page A-14 SEPTEMBER 1992



TABLE A-7 (CONT.)
NSCIWS.OUT FILE

NSCIWS.CcuT Ver., 1.61 2/28/92 15:12:13
BASIC EVENT LIST
COMPONENT .
NAME PROBABILITY VARTANCE GATES INPUT TO...

1. 1--CVG21V204-K 1.0000€-03 5.62006-07 GDOO2

2. 1--AVHV33BO- - 2.0000E-03 2.2500€-06 GOOO&

3. SAASDAS16-2FAE 2.9500€ - 04 0.00006+00 GODO?7 G0039 GOO59
4. SAARE--KS22FAE 3.BBOCE- 04 0.0000E+00 GO0OO7 60011 GDOSS 60063
5. SAARE--K612FAE 6.840D0E-03 0.0000E+00 GOOO7 GoO11

6. SAASRPHASW!FAE 2.2800E-03 0.0000E+00 GO0I4

7. SABSRPHASWZFAE 2.2B00E-03 0.0000E+00 GOD14

B. 1SASRPHASEASWFCC 4 .5500€-05 0.0000E+00 0013

9. SAXDPMANPHA - AF 9.9900E-04 0.0000E+00 GON12

10, 1--LVG21V29i-K 1.0000€ -03 5.6200E-07 GDO23

11, 1--AVHV3376--K 2.0000€-03 2.2500E-06 0025

12. SABSDAS16-2FAE 2.9500€-04 0.0000E+0C G0028

13. SABRE--KS02FAE 3 .8800E - 04 0.0000E+00 GOC28 G0032

14, SABRE--K&613FAE 6.84006-03 0.0000E+00 GO028 G0032

15. 1--AVHV3I377--K 2.0000€-03 2.2500E-06 GOO36

16. SAARE--KS502FAE 3.8800€-04 0.00006+00 GOO39 GOO&3
17. SAARE--K613FAE 6.8400E-03 0.0000E+00 GDO39 G003

18. 1--AVHV3376/TKCC 4. 0000€E -05 8.9900E-10 GOO&7

19. 1SASDAS161A/BFCC 5 .B900¢ - 06 0.0000E+00 GDO4®

20. 1SAREKSO2TA/BFCC .5900€ - 06 0.0000£+00  GOO&7

W
e ]

21. 1SAREKS13TA/BFCC 00E 0.0000E+00  GOO&7
22. 1--CvB13v038-K 0000E - 5.6200E-07  GODOS4
25. 1--CvB13vD40-K 0000E - 5.6200E-07 GOOS6
264. SAARE--K606FAE . B400E 0.0000E+00  GOOS® GO0&3

25. 1--AVP13v302-K
26. SABDEAS16- 1FAE
27. SABSDAS16-3FAE

2.2500E-06 GOO6Y
0.0000E+00 GOO72
0.0000E+00 GOO72

.

28
22

3
3

EPIN A GNP O NN NP DN NN IR O s e g
B e & . e % B B B 5 S 6 8 » & ‘. w

-04

03

03

-03

03

0
28. SABRE--K503FAE BBOOE - 04 0.00006+00 GOO72 G0077
29. SABRE - -K622FAE B500€ - 03 0.0000€+00 GOO72 60077
30. 1--AVB13V301-K 0000E -03 2.2500E-06  GOOB1
31. SA DEAS516-1FAE 6200€ - 06 0.00006+00 GOOB4
32. SAALAS516-3FAE 9500€ - 04 0.0000E+00  GOOB4
33. SAARE -KS503FAE BBO0E - 04 0.0000E+00  GOD84 60089
34, SAARE--Y622FAE 8500€-03 0.0000E+00  GOOB4 Goo8e
35. 1--AV301/302-KCC 0000E - 05 8.99006-10 GOO93
36. 1SASDAS162A/BFCC 8900€ - 06 0.0000E+00  GOO®S
37. 1SAREK503TA/BFCC S900E - 06 0.0000E+00  GOO93 60112
38, 1SAREK60STA/BFCC 37008 - 06 0.0000E+00  GOO93 60112
39. 1--AWP13V304-K .D000E -03 2.25006-06 G0102
40. 1--AVP13V303-K 0000E~gg 2.2500E-06 GO107

41, 1--AV305/402-KCC

8
o
(=]
™m
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NSCIWS.CUT

QUANTIFICATION RESULTS

Cutsets for GATE GO100 with a cutoff probability of

TABLE A-7 (CONT.)

NSCIWS.OUT FILE

Ver.

1.00E-09

N2O0 O NODE NN -
d' s B E s NS

b i b

Reduced sum of cutset probabilitiess

Moments Results

Mean Probability of Failure=

PAPG U T & N B
f=
o

1SAREK&D6ETA/BFCC

SABRE - -K622FAE

1--AV303/402-KCC

SAARE - -K622FAE
SABRE - -K622FAE

1SAREKSUSTA/BFCC

1--AVP13V304-K
SABRE - -K622FAE
SABRE - -KS503FAE
SAARE - -K503FAE
SABRE - -K503FAE
SABRE - -K503FAE
SAXOPMANPHA - AE
SAXOPMANP HA - AE
SAXOPKANPHA - AE

SAARE - -K622FAE

1--AVP13VI04-K
1--AVP13V303-x

1--AVP13V303-K
SAARE - -KSO3FAE
SAARE - -K622FAE
1--AVP13VIDL-K
1--AvP13V3I03-K
SAARE - -KSO3FAE

1SASDAS 162A/BFCC

SABRE - -K622FAE
SABSDAS516-3FAE

2.699€-04

2.696E - 04

1.61

SAASDASIE-3FAE
SAARE - -K622FAE
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TABLE A-7 (CONT.)

NSCIWS.OUT FILE

NSCIwS.CUT ver. 1.61 2/28/92 15:12:13
QUANTIFICATION RESULTES

Cutsets for GATE GO002 with a cutoff probability of 1.00E-09

e 6.84E-06 1--CVG21V204-K SAARE - -K&12FAE

- 3 2.00E-06 1--CVG21V204-K 1--AVHV3I3B0--K
3. 3.88E-07 1--CVG21V204-K SAARE - -K522FAE

Reduced sum of cutset probabilitiess @, 228f-06
Moments Results

Mean Probability of Failures= 9.228E-0¢&
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NSCIWS,.CuT

QUARTIFICATION RESULTS

TABLE A-7 (CONT.)

NSCIWS.OUT FILE

Ver.

1 1.376-04
' 4.68E-05
3. 4, 00E-05
4, 1.376-05
3 1.37F-05
6. 7.5%9:-06
7. 6. 84E-06
8. 4.00E-06
9. 2.65E-06
10. 2.65€-06
11. 2.00E-06
12. 7.76E-07
13. 7.76E-07
14, 3.886-07
15, 1.51E-07
16. 5.8BE-09
s 2.02e-09
18. 2.02e-09

Reduced sum of cutset probabilities=

Moments Results

Mean Probability of Failures

1SAREKS13TA/BFCC

SABRE - -K613FAE

1--AVHVI3T76/7KCC

1--AVHV3376- -K
SABRE - -K613FAE

1SAREKSO2TA/BFCC

1--CVG21V291-K
1--AVHV3376- -K
SABRE - -K613FAE
SABRE - -KS02FAE
1--CVG21V291-K
1--AVAV33T76- -K
SABRE - -K502FAE
14-CVGE21v2R1-K
SABRE - -KS02FAE
SAXOPMANPHA - AE
SAASDAS 16-2FAE
SAXOPMANPHA - AE

SAARE - -K613FAE

SAARE - -K&13FAE
1+ -AVHV3I3T7--K

SAARE - -K613FAE
1-~AVHVIZTT - -K
SAARE - -KSO2FAE
SAARE - -K613FAE
1--AVRV3Z7T7--K
SAARE - -K502FAE
1~ ~AVHV3377--K
SAARE - -KSO2FAE
SAARE - -K502FAE

1SASDAS161A/BFCC

SAXOPMANPHA - AE
SABSDAS16-2FAE

2.790E-04

2.786E-04

1.61

SABRE - -K613FAE
SAARE - -K613FAE
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TABLE A-7 (CONT.)

NSCIWS.OUT FILE

NSCIWS.CUY r. 1,61 2/28/92 15:12:13
QUANTIFICATION RESULTS

Cutsets for GATE GO0&7 w«ith a cutoff probability of 1.00E-09

: 1.37¢-04 1SARCKO0ETA/BFCC
2. 4. 69E-05 SABRE - -K6Z2FAE SAARE - -K62Z2FAE
3. 4.00E-05 1--AvV301/302-KCC
4. 1.37e-05 1--AVP13V3I02-K SAARE - -K622FAE
5. 1.37%-05 SABRE - -K&22FAE 1--AVB13V301-K
6. 7.59E-06 1SAREXSO3TA/BFCC
X 4 .00E-06 1--AVP13V302-K 1--AVB13V301-K
8. 2.66E-06 SABRE - ~K622FAE SAARE - -KSO3FAE
9. 2.66E-06 SABRE - -KSO3FAE SAARE - -K622FAE
10. 7.76E-07 1--AVP13V302-K SAARE - ~-KS03FAE
i B 7.76E-07 SABRE - -XS03FAE 1--AVB13V301-K
12. 1.51E-07 SABRE - -KSUZFAE SARRE - -K503FAE
13. 5.88E-09 SAXUPMANPHA - AE 1SASDAS 162A/BFCE
14, 2.02E-09 SAXOPMANPHA - AF SABKE - -K622FAE SAASDAS16- 3FAE
1 2.026-09 SAXOPMANPHA - AF SABSDAS16-3FAE CAARE - -K622FAF

Reduced sum of cutset probabilitiess 2.699E-04

Moments Results

Mean Probability of Failures 2 696E-04
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NSCIWS.CUT

QUANTIFICAYION RESULTC

Cutsets for GATE GOOO1 with a cutoff probability of

TABLE A-7 (CONT.)
NSCIWS.OUT FILE

ver. 1.61

1.00€E-09

1. 1.37e-04

2. 1.37€-04

3. 4. 69E-05
b, 4.6BE-05
8. 4. 00E -0%
6. 4.00E-05

7. 4.00E-05
8. 1.376-05
9. 1.37e-05
10, 1.376-05
11. 1.37e-05
12. 1.376-05
13. 1.37e-05
1%. 7.59€-06
15. 7.596-06
16. 6.B4E-06
17. 6.B4E-06
18. 6. 84E-06
19. 4.00E-06
20. 4.00E-06
21. 4.00E-06
22. 2.66E-06
23, 2.56E-06
24, 2.65E-06
25. 2.65E-06
26. 2.00E-06
" 2.00€-06
28. 1.00€E-06
29. 7.76€-07
30. 7.76E-07
3. 7.76E-07
32. 7.76E-07
33. 7.76€E-07
34. 7.76E-07
3. 3.886-07
26. 3.886-07
37. 3.88e-07
38. 1.51-07
39. 1.51€-07
40, 5 .88E-09
41, 5.88E-09
42, 2.026-09
43, 2.026-09
4. 2.02E-09
45, 2.026-09

Reduced sum of cutset probabilitiess

Moments Results

Mean Probability of Failures

Run ended at 15:12:22

1SAREKGOSTA/BFCC
1SAREKG13TA/BFCC
SABRE - -K622FAE
SABRE - -K613FAE
1--AV303/402-KxCC
1--AV301/302-KCC
1-~AVHVIS76/TKCC
SAARE - -K622FAE
SABRE - -K622FAE
1--AVP13V302-K
SABRE - -K622FAE
1--AVAVE376- -K
SABRE - -K613FAE
1SAREKSC3TA/BFCC
1SAREKSO2TA/BFCC
1--CVvB13v038-k
1--CVG21v291-K
1--CVG21V204-K
1-<AVP13V304-K
1--AVP13V302-K
1--AVHV3I376--K
SABRE - -K622FAE
SABRE - -K503FAE
SABRE - -K613FAE
SABRE - -KS02FAE
1--CVG21V291-K
1+-CVG21V206-K
1--CVB13v038-K
SAARE - -K503FAE
SABRE - -K503FAE
1--AVP13V302-K
SABRE - -K503FAE
1--AVHVE3Z76--K
SABRE - -K502F AE
SAARE - -K522FAE
1-+CVG21v291-K
1--CVG21V204-K
SABRE - -K503F AE
SABRE - -K502FAE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAASDAS 16- 2FAE
SAXOPMANPHA - AE

SAARE - -K622FAE
SAARE - -K&13FAE

1--AVP13V304 -K
1--AVP13V303-K
SAARE - -K622FAE
1--AVB13V3D1-K
SAARE - -K613FAE
1--AVHV33Z77--K

SAARE - - K606F AE
SAARE - -K&13FAE
SAARE - -K612FAE
1--AVP13V303-K
1--AVB13V301-K
1--AVHV3I377--K
SAARE - -K503FAE
SAARE - -K622FAE
SAARE - -K502FAE
SAARE - -K&13FAE
1+~AVHV3377--K
1--AVHV3380- -K
1--CvB13.040-K
T--AVP13V304-K
1--AVP13V303-K
SAARE - -K503FAE
1--AVB13VI01-K
SAARE - -KS02FAE
1-<AVHV33T7--K
1--CVB13VO38-K
SAARE - -KSO2F AE
SAARE - -KS22FAE
SAARE - -K503FAE
SAARE - -KS02FAE

1SASDAS 162A/BFCC
1SASDAS161A/BFCC

SABRE - -K622FAE
SABSDAS 16-3FAE
SAXOPMANPHA - AE
SABSDAS16- 2FAE

6.392E-04

6.381€-04

SAASDAS 16-3FAE
SAARE - -K622F AE
SABRE - -K613FAE
SAARE - -K613FAE
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TABLE A-7 (CONT.)

NSCIWS.OUT FILE

CONFIGURATION CONTROL

CODE NAME : WESCUT

VERSION NO. : 1.61

DATE OF CONFIGURATION : September 13, 1990
DATE OF [SSUANCE : September 13, 1990
DATE : FEBRUARY 28, 1992

TIME : 15:12:264:23

CONFIGURATION NC, : 5393361269634
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TABLE A-8 (CONT.)
NSCIWS.DES FILE

PAGE 1 TREE NAME: NSCIWS
CUTDES VER.1.7, 11-'7-89
INPUT FILE: NSCIwWS.CDS

CUT SETS FOR GATE GOOS4 WITH CUTOFF PROBABILITY OF 1.00E-09
GATE GOOS4 [S: CONTAINMENT LEAKAGE THROUGH PENETRATION 30

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER
1. 6.B4LE-06 CHECK VALVE QnB13V038 FAILS TO CLOSE 1.00€-03 1--CvB13v038-K
SLAVE RELAY K606 FAILS 6.84E-03 SAARE - -KH06FAE
2. 1,00€-06 CHECK VALVE QnB13VO38 FAILS TO CLOSE 1.00E-03 1--CVB13v038-K
AQV QnB13VO4LD FAILS TO CLOSE (HARDWARE) 1.U0E-03 1--CVB13V040-K
. 3.88e-07 MASTER RELAY K527 FAILS 3.88E-04 SAARE - -KS22FAE
CHECK VALVE QnB13V038 FAILS TO CLOSE 1.00€-03 1--CvB13Vv038-K

REDUCED SUM OF PROBABILITY OF FAILURE = 8.228€-06
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TABLE A-8 (CONT.)
NSCIWS.DES FILE

PAGE 1 TREE NAME: NSCIWS
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCIWS.CDS

CUT SETS FOR GATE GUOO2 WITH CUTOFF PROBABILITY OF 1.00€-09
GATE GDODZ 1S: CONTAINMENT LEAKAGE THROUGH PENETRATION 33
NUMBER  CUTSET PROB. BASIC EVENT NAME

1. 6.84E-08 CHECK VALVE QnG21V204 FAILS TO CLOSE
SLAVE RELAY K612 FAILS

2. 2.00€-06 CHECK VALVE OnG21v204 FAILS TO CLOSE
QnG21HVI3BC FAILS TO CLOSE (HARDWARE)

. 9 3.88€-07 CHECK VALVE QnG21v204 FAILS TO CLOSE
MASTER RELAY K522 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = ©.228E-06
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EVENT PROB.

1.00€ -
-03

6.84E

1.00€-
-03

2.00E

1.00€-
3.88E-

03

03

03
04

IDENT!FIER

1--CVG21V204-K
SMARE- ¥4 Z<AE

1--CVLE21v204-K
1--AVHV3380- -K

1--CVG21V206-K
SAARE - -KS22FAE
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PAGE 1

CUT SETS FOR GATE GOO21 WITH CUTOFF PROBABILITY OF

TABLE A-8 (CONT.)
NSCIWS.DES FILE

TREE NAME: NSCIWS
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCIWS,CDS

1.00g-09

GATE GOO21 1S: CONTAINMEN! LEAKAGE THROUGH PENETRATION 78

NUMBER  CUTSET PROB. BASIC EVENT NAME

% 1.37e-04 SLAVE RELAY K613 TRAIN A AND B FAIL TO OPERATE

: % 4.568E-05 SLAVE RELAY K613 FAILS
SLAVE RELAY K613 FAILS

: &.00E-05 ADV QnG21HVI376 AND QnG21HV3377 FAIL YO CLOSE (HARDWARE)

b, 1.37€-05 ADV QnG21HVI376 FAILS TO CLOSE (MARDWARE)
SLAVE RELAY K613 FAlLS

8. 1.37e-05 SLAVE RELAY K613 FAILS
ADV QnG2THV3377 FAILS TO CLOSE (HARDWARE)

6. 7.59€-06 MASTER RELAY K502 TRAIN A AND B FAIL TO OPERATE

T 6.84E-06 CHECK VALVE QnG21v291 FAILS TO CLOSE
SLAVE RELAY K613 FAILS

8. 4 .00E-06 AOV QnG21HVI376 FAILS TO CLOSE (MHARDWARE)
ADV @nG2THV3377 FAILS TO CLOSE (HARDWARE)

%, 2.65€-06 SLAVE RELAY K613 FAILS
MASTER RELAY K502 FAILS

10, 2.65E-06 MASTUR RELAY K502 FAILS
SLAVL RELAY K613 FAILS

1= 2.00E-06 CHECK VALVE OnG21v291 FAILS TO CLOSE
AOV QnGZ1HV3377 FAILS TO CLOSE (HARDWARE)

12. oE-07 ADV QnG21HV3I3Z76 FAILS TO CLOSE (HARDWARE)
MASTER RELAY K502 FAILS

13. 7.76€E-07 MASTER RELAY K502 FAILS
ACV QnG21HV33T77 FAILS TO CLOSE (HARDWARE)

14. 3.88-07 CHECK VALVE GnG21v291 FAILS TO CLOSE
MASTER RELAY K502 FAILS

5, 1.51€-07 MASTER RELAY K502 FAILS
MASTER RELAY K502 FAILS

16 5.88E-09 OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
DRIVER CIRCUITS ON SFGRD DRIVER CARD AS16 TRNS A AND B FAIL

17. 2.026-09 DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD AS516 FAILS
OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
SLAVE RELAY K&13 FAILS

18, 2.026-09 OPERATOR FAILS TO MANUALLY INITIATE PHASE A [SOLATION

DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD A516 FAILS
SLAVFE RELAY X513 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = 2.790E-04
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EVENT PROB,

1.37€-04

©.84E-03
6.B4E-03

4.00E-05

2.00€-03
6.84E-03

6.84E-03
2.00E-03

7.59€-06

| .DOE-03
6,%E-03

2.00E-03
2.00E-03

6.84E-03

3
3.
[

g 22
m m™m

Z\JUI wra N -
o
g8 8

W W

o
B

g3

+

G8F B8 FR RE @&¥

O =) s
3
™m

o
3
288

% 8% B3 38 8

.

o
w

’

o
W

» . . .
g8

A ‘.

.

+

. BBE - 04

04
03

IDENTIFIER

1SAREK613TA/BFCC

SABRE - -K613FAE
SAARE - -K613FAE

1--AVHV3376/TKCC

1--AVHVE376- K
SAARE - -K613FAE

SABRE - -K613FAE
1--AVHV33T77--K

1SAREKSD2TA/BFCC

1--CVG21v291-K
SAARE - -K613FAE

1--AVHV33T76--K
1+ -AVHV3377--k

SABRE - -K613FAE
SAARE - -KS02FAE

SABRE - -KS02FAE
SAARE - -K&13FAE

1--CVG21v291-K
1--AVHVIZ77--K

1--AVHVE376- -K
SAARE - -K502F AE

SABRE - -KS502FAE
1--AVHVI3Z77--K

1--CVG21v291-K
SAARE - -KS0ZFAE

SABRE - -KSO2FAE
SAARE - -KS02FAE

SAXOPMANPHA - AE

1SASDAS 161A/BFCC

SAASDAS 16- 2FAE
SAXOPMANP KA - AE
SABRE - -K&13FAE

SAXOPMANPHA - AE
SABSDAS16- 2FAE
SAARE - -K613FAE
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HARDWARE

SUM F PROBAB




PAGE

TABLE A-8 (CONT.)
NSCIWS.DES FILE

TREE NAME: NSCIWS
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCIWS.CDS

CUT SETS FOR GATE GOOOY WITH CUTOFF PROBABILITY OF 1,00E-09

GATE GOOO1 IS: CNT.

NUMBER

e N O W

10.

3

12.

13.

14.

16.

37,

18.

19.

ISOL. THRU NON-SAFETY LINES GIVEN "S™ SIGNAL

CLTSET PROB. BASIC EVENT NAME

1.37€-04
1.37€-04
4.69€-05

4. 68E-05

4.00E-05
4.00€-05
4.D0E-05
1.37€-05

1.37€-05

1.37€-05

1.37¢-05

1.37€-05

1.37E-05

7.59€-06
7.59€-06
6.84E-06

4.00E-06

SLAVE RELAY K606 TRAIN A AND B FAIL TO OPERATE
SLAVE RELAY K613 TRAIN A AND B FAIL TO OPERATE

SLAVE RELAY K622 FAILS
SLAVE RELAY K622 FAILS

SLAVE RELAY K613 FAILS
SLAVE RELAY K613 FAILS

AOV QnP13V304 AND QnP13V303 FAIL 10 CLOSE
AOV QnP13V302 AND QnP13V301 FAIL TO CLOSE
ADV QnG21HV3376 AND QnG21HV3377 FAIL TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
AQYV QnP13V304 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
AOV @nP13V3E03 FAILS 7O CLOSE (HARDWARE)

AOV QnP13V302 FAILS TO CLOSE (HARDWARE )
SLAVE RELAY K622 FAILS

SLAVE RELAY X622 FAILS
AOV QnP13V301 FAILS TO CLOSE (HARDWARE)

AOV QnG21HVE376 FAILS TO CLOSE (HARDWARE)
SLAVE RELAY K613 FAILS

SLAVE RELAY K613 FAILS
AOV QnG21HV3377 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K503 TRAIN A AND B FAIL TO OPERATE
MASTER RELAY K502 TRAIN A AND B FAIL TO OPERATE

CHECK VALVE QnB13V038 FAILS TO CLOSE
SLAVE RELAY K606 FAILS

CHECK VALVE QnG21v291 FAILS TO CLOSE
SLAVE wTLAY K613 FALLS

CHECK VALVE QnGZ21V204 FAILS TO CLOSE
SLAVE RELAY K612 FAILS

AOV QnP13V304 FAILS TO CLOSE (HARDWARE)
AOV QnP13V303 FAILS TO CLOSE (MARDWARE)
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EVENT PROB.

1.37e-04
1.37€-04

6.856-03
6.85€-03

6.84E-03
6.84E-03

«.00E-05
4.00E-05
4.00E-05

6.856-03
2.00€-03

6.856-03
2.00€-03

2.00€-03
6.85€-03

6.85€-03
2.00€-03

2.00E-03
6.84E-03

6.84E-03
2.00€-03

7.59€-06
7.59€-06

1.00£-03
6.84€-03

1.00€-03
6.84E-03

1.00€-03
6.84E-03

2.00£-03
2,00E-03

IDENTIFIER

1SAREKS06TA/BFCC
1SAREKS13TA/BFCC

SABRE - -K622FAE
SAARE - -K622FAE

SABRE - -K613FAE
SAARE - -K613FAE

1--AV303/402-KCC
1--AV301/302-KkCC
1--AVHV33T6/7KCC

SAARE - -K622FAE
1--AVP13V306-K

SABRE - -K622FAE
1--AVP13V303-K

1--AVP13V302-K
SAARE - -K622FAE

SABRE - -K622F AE
1--AVB13V301-K

1--AVHV3376--K
SAARE - -K613FAE

SABRE - -K613FAE
1+ ~AVHV3377--K

1SAREKSO3TA/BFCC
1SAREK502TA/BFCC

1--CVB13V038-K
SAARE - -K606FAE

1--CVG21v291-K
SAARE - -K613FAE

1--CVB21V204 -K
SAARE - -K612FAE

1--AVP13V304-K
1--AVP13V303-X
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TABLE A-8 (CONT.)
NSCIWS.DES FILE

PAGE 2 TREE NAME: NSCIWS
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCIWS.CDS

CUT SETS FOR GATE GOODY WITH CUTOFF PROBABILITY OF 1.00E-09 (page 2)
GATE GOODY [S: CNT. ISOL. THRU NON-SAFETY LINES GIVEN “S" SIGNAL

NUMBER CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER
20, 4.00E-06 AOV QnP13V302 FAILS TO CLOSE (MARDWARE) 2.00E-03 1--AVPIIV302-K
AOV GnP13V301 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVB13V301-K
2t. 4, 00E-06 AOV OnG21HV33Z76 FAILS TO CLOSE (MARDWARE) 2.00E-03 1--AVHV3376- -k
AQV QnG21HVE377 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVHV3377--K
22. 2.66E-086 SLAVE RELAY K622 FAILS 6.85€-03 SABRE - -KA22FAE
MASTER RELAY K503 FAILS 3.88€-04 SAARE - -KSO3FAE
23. 2.66E-06 MASTER RELAY K503 FALILS 3.BBE-04 SABRE - -KSO3FAE
SLAVE RELAY K622 FAILS 6.85¢-03 SAARE - -K&22FAE
24 . 2.65€-06 SLAVE RELAY K613 FAILS 6.84E-03 SABRE - -X&613FAE
MASTER RELAY K502 FAILS 3.8B8E-04 SAARE - -KSO2FAE
25. 2.65€-06 MASTER RELAY KS02 FAILS 3.88E-04 SABRE - -KS02F AE
SLAVE RELAY K613 FAILS 6.84E-03 SAARE - K6 13FAE
26. 2.00€-06 CHECK VALYE QnG21v291 FAILS TO CLOSE 1.00E-03 1--CVG21v291-K
AOV OnGZ21HV33Z77 FAILS TO CLOSE (MARDWARE) 2.00€-03 1--AVHVI37T--K
27. 2.00E-06 CHECK VALVE OnG21V204 FAILS TO CLOSE 1.00e-03 1-+CVG21V204-K
‘ QnG21HV3380 FAILS TU CLOSE (HARDWARE) 2.00E-03 1--AVNV3380- -K
28. 1.0CE-06 CHECK VALVE QnB13VO38 FAILS TO CI.OSE 1.00€-03 1--CVB13v038-K
AQV QnB13V040 FAILS TO CLOSE (HARDWARE) 1.00E-03 1--CVB13V040-K
29. 7.766-07 MASTER RELAY K503 FAiLS 3.88E-04 SAARE - -KSO3FAF
AOV QnP13V304 FAILS TO CLOSE (HARDWARE) 2.00e-03 1--AVPI3V304-K
30. 7.766-07 MASTER RELAY K503 FAILS 3.88E-04 SABRE - -KSO3FAE
AOV GnP13V303 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVP13V303-K
31, 7.76€-07 AOV GnP13V302 FAILS TO CLOSE (HARDWARE) 2.00E-03 1+-AVP13V302-K
MASTER RELAY K503 FAILS 3.8BE-04 SAARE - -K503FAE
32. 7.76€-07 MASTER RELAY KSO3 FAILS 3.88E-04 SABRE - -K503FAE
AOV QnP13V301 FAILS TO CLOSE (WARDWARE) 2.00€-03 1--AVB13V301-K
33. 7.76E-07 ADV QnGZ21HV33Z76 FAILS TO CLOSE (HARDWARE) 2.00E-03 1-~AVRVI3T6- -K
AnSTER RELAY K502 FAILS 3.88E-04 SAARE - -KSO2FAE
34, 7.T6E-Q7 MASTER RELAY K502 FAILS 3.88E-04 SABRE - <X502FAE
AOV QnG2THVI37?7 FAILS TO CLOSE (HARDWARE) 2.00€-03 1-~AVHVIZ?T7--K
35, 3.88e-07 MASTER RELAY K522 FAILS 3.886-04 SAARE - -K522FAE
CHECK VALVE QnB13V038 FAILS TO CLOSE 1.00€-03 1--CVB13VD38-K
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PAGE

3

TABLE A-8 (CONT.)
NSCIWS.DES FILE

TREE NAME: NSCIWS
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCIWS.CDS

CUT SETS FOR GATE GODO1 WITH CUTOFF PROBABILITY OF 1.00E-09 (page 3)

GATE GOOU1 1S: CNT,

NUMBER

38.

39.

40,

41,

42,

43,

bk,

45.

ISOL. THRU NON-SAFETY LINES GIVEN “S" SIGNAL

CUTSET PROB. BASIC EVENT NAME

2.02€E-

2.02€-

2.02€-

2.02€E-

-07

07

-09

09

09

09

09

CHECK VALVE QnG21v291 FAILS TO CLOSE
MASTER RELAY K502 FAILS

CHECK VALVE QnG21v204 FAILS TO CLOSE
MASTER RELAY X522 FAILS

MASTER RELAY K503 FAILS
MASTER RELAY K503 FAILS

MASTER RELAY K502 FAILS
MASTER RELAY K502 FAILS

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
DRIVER CIRCUIT ON SFGRD DRIVER CARD A516-2 TRN A AND B FAIL

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
DRIVER CIRCUITS ON SFGRD DRIVER CARD AS16 TRNS A AND B FAIL

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
SLAVE RELAY K622 FAILS
DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD AS516 FAILS

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD A516 FAILS
SLAVE RELAY K622 FAILS

DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD AS16 FAILS
OPERATOR FAILS TO MANUALLY INITIATE PHASE A 1SOLATION
SLAVE RELAY K813 FAILS

OPERATOR FAJLS TO MANUALLY INITIATE PHASE A [SOLATION

DRIVER CIRCUIT ON SAFEGUARDS DRIVER CARD AS516 FAILS
SLAVE RELAY K613 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = 6.392E-04

Page A-30

EVENT PROB.

PO Wt s WA N e e

Oty O -

1

.00€-03
.8BE-04

.00E-03
.BBE-04

BBE-04
.BBE-04

.B8E-04
.8BE-04

.00E+CO
.BYE-D6

.00E+00
.89€-06

.BOE+00
.85E-03
L95E-04

.00E+00
.95€-04
.BSE-03

J95E-04
.00E+00
.BLE-D3

.00E+00
2.
6.

95E-04
B4E-03

IPENTIFIER

1--CVG21ve91-K
SAARE - -K502FAE

1--CVG21V204-K
SAARE - -K522FAE

SABRE - -K503FAE
SAARE - -KSO3FAE

SABRE - -KS02FAE
SAARE - -K5D2FAE

SAXOPMANPHA - AE

15ASDAS162A/8FCC

SAXOPMANPHA - AE

1SASDAS161A/BFCC

SAXOPMANPHA - AE
SABRE - -K622FAE
SAASDAS 16-3FAE

SAXOPMANPHA - AL
SABSDAS16-3FAE
SAARE - -K622FAE

SAASDAS16- 2FAE
SAXOPMANPHA - AE
SABRE - -K613FAE

SAXOPMANPHA - AE
SABSDAS 16-2FAE
SAARE - -K613FAE
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CONFIGURATION NO. : 5201672232766

TABLE A-8 (CONT.)
NSCIWS.DES FILE

: CUTDES

1.70

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF [SSUANCE : NOVEMBER 21, 1989
: DECEMBER 4, 1992

-

: 9:90
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Index
No.

TABLE A-9

COMPONENT GROUPS USED IN COMMON CAUSE FAILURE
CALCULATION OF THE NSCI FAULT TREE

Component
Numbers

QnP13V301
(GnP13V302

QnP13V303
GnP13V304

QnG21HV3376
QnG21HV3377

K502A
K502B

K503A
K503B

K613A
K613B

K622A
K622B

PHASEAS]
PHASEAS?2

Function

Air Operated Isolation Valves of
Containment Penetration 12a

Air Operated Isolation Valves of
Containment Penetration 13a

Air Operated Isolation Valves of
Containment Penetration 78

Master Relays for Processing of
Signals for Isolation Valves of
Containment Penetration 78

Master Relays for Processing of
Signals for Isolation Valves of
Containment Penetrations 12a and 12b

Slave Relays for Processing of
Signals for Isolatior Valves of
Containment Penetrat un 78

Slave Relays for Processing of
Signals for Isolation Valves of
Containment Penetrations 12a and 13a

Main Control Board Switches for
Manual Activation of Containment
Isolation Phase A

Page A-33

Group
Size
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TABLE A-10
NSCI.SIM FILE

VER 1.6
'Slggu Case file for Tree: NSCI; (Created: 12/06/91 14:54'

'1--CVG2IV204-k ¢ 01 062 0.000000 0.0
'1--AVNV33B0--F ' 01 051 0.000000 0.0
"SAASRPHASWIFAE ' 01 262 13392.00 0.0
'SABSRPHASWZFAE ' 01 262 13392.00 0.0
‘1SASRPHASEASWFCC' 01 684 13392.00 0.0
'SAXOPMANPHA-AE ' 01 868 0.000000 0.0
'SAARE--KS22FAE ' 02 255 744.0000 0.0

252 0.000000 0.0
'SAARE--K612FAE * 02 255 133%2.00 0.0

252  0.000000 0.0
‘1--CVG21V291-K ' 01 062 0.000000 0.0
‘1--AVHV3376--K ' 01 051 0.000000 0.0
'SABRE--KS02FAE ' 02 255 744.0000 0.0

252 0.000000 0.0
"SABRE--K613FAE ' 02 255 13392.00 0.0

252  0.000000 0.0
'1--AVHV3377--K ' 01 051 0.000000 0.0
'SAARE--KS02FAE ' 02 255 744.0006 0.0

252 0.000000 0.0
'SAARE--K613FAE ' 02 255 13392.00 0.0

252 0.000000 0.0
'1--AVHVIZ76/7kCC' 01 784  0.000000 0.0
'1SAREKSOZTA/BFCC' 01 700 744.0000 0.0
'1SAREK613TA/BFCC' 01 700 13392.00 0.0
'1--CVB13V038-k ' 01 062 0.000000 0.0
'1--CVB13v04D-K ' 01 062 0.000000 0.0
'SAARE--K606FAE * 02 255 13392.00 0.0

252 0.000000 0.0
'1--AVPIBV302-k ' 01 051 0.000000 0.0
"SABRE--KSO03FAE ' 02 255 744.0000 0.0

252 0.000000 0.0
'SABRE--K622FAE ' 03 255 13392.00 0.0

252 0.000000 0.0

252 0.000000 0.0
‘1--AVB13V301-k * 01 051 0.000000 0.0
"SAARE--KSO3FAE ' 02 255 744.0000 0.0

252 0.000000 0.0
'SAARE--K622FAE ' 03 255 13392.00 0.0

252  0.000000 0.0

252 0.000000 0.0
‘1--Av301/302-kCC' 01 78« 0.000000 0.0
'1SAREKSOCTA/BFCC' 01 700 744.0000 0.0
'1SAREK60STA/BFCC' 01 700 13392.00 0.0
"1--AVP13V304-k ¢ 01 051 0.000000 0.0
‘1--AVP13V303-K * 01 051 0.000000 0.0
"1--AV303/402-KCC' 01 784 0.000000 0.0
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TABLE A-11 (CONT.)

NSCI.TAB FILE

Simon5, VER 1.6 Table Output File 02/28/92 15:38
SIMON Case file for Tree: NSCI; Created: 12/06/91 14:54

FT IDENT FAIL RATE  VARIANCE SOURCE PROBARILITY VARIANCE

oL} RELAY CONTACTS FAIL TO OPEN/CL 8.500E-06 0.000E+00 TOP2 0.000E+00 8.50E-06 0.00F+00
OSE

TOTAL 6.84E-03 0.00L+00
1--AVHVIZTE/TKCC AV CC/MGL; FACr2/2 FAIL) 2.0E-02 4.000E-05 B.990E-10 4550 0.000€+00 4. 00E-05 8.99€-10
;LL, ADV FAILS TO OPERATE; Ef=

1SAREKS02TA/BFCC RE CC/MGL; F(2/2) 2.0E-02 ALL‘ RE 1.020E-08 O.000E+00 TOP2 7.440E+02 7.59€-06 0.00E+00
g;!'Z;AILS DUR. OP. COMP. 251,2
296

1SAREKS13TA/BFCC  RE CC/MGL; F(2/2) 2.0E-02 ALL

RE  1.0206-08 0.000E+00 7T0P2 1.339g+04é  1.376-04  0.00E+00
‘;;YZ;ZILS DUR. OP. COMP. 251,2

1+~CVB13V038-K cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550 0.000E+00 1.0JE-03 5.62€-07
1--CVB13V04LD-K cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62E-07

SAARE--K606FAE  RE  RELAY FAILS DURING OPERATION;  5.100E-07 0.0006+00 TOPZ 1.3396+04  6.836-03  0.00E+00
COMPOSITE OF 251, 253, & 254

CN RELAY CONTACTS FAIL TO OPEN/CL  8.5006-06 0.000E+00 TOPZ 0.000E+00 8.50E-06 0.00€+00
OSE

TOTAL  6.84E-03  0.00E+00 .
1--AVP13VB02-K AV AOV FAILS TO OPERATE: EF=3 2.0006-03 2.2506-06 4550 0.000E+00  2.00E-03 > 256-06

SABRE - -KS03FAE RE RELAY FAILS DURING OPERATION: 5.1008-07 0.000E+00 TOP2 7.440F+02 3.79E-04 0.00E+00
COMPOSITE OF 251, 253, & 254

CN REéAV CONTACTS FAIL TO OPEN/CL B.5006E-06 0.000E+00 TOP2  0.000E+00 8.50€-06 0.00E+00
0s

TOTAL 3.8BE-04 0.00E+00

SABRE - -K622FAE RE RELAY FAILS DURING OPERATION: 5.100e-07 0.000E+00 TOP2 1.339e+04 6.83E-03 0.00E+00
COMPOSITE OF 251, 253, & 264

CN gELE.AV CONTACTS FAIL TO OPEN/CL  B.5006-06 0.000E+00 TOP2  0.000E+00 8.50€-06 0.00E+00
S
| CN RELAY CONTACTS FAIL TO OPEN/CL  B.500E-06 0.000E+00 TOP2  0.D00E+00 8.50€-06 0.00E+00
OSE
TOTAL 6.856-03 0.00E+00
| 1--AVB13VI01-K Av AOV FAILS TO OPERATE; EF=3 2.000€-03 .250E-06 4550 0.000E+00 2.00€-03 2.25€-06

SAARE--KSOBFAE  RE  RELAY FAILS DURING OPERATION:  5.100E-07 0.000E+00 TOPZ 7.4406402  3.796-04  0.00E<GO0
COMPOSITE OF 251, 253, & 254

| N RELAY CONTACTS FAIL 7O OPEN/CL  B.500E-06 0.000E+00 TOP2  0.000€+00 B.50E-06 0.00E+00
OSE

~

TOTAL 3.88E-04 0.00E+00

SAARE - -K622FAE  RE  RELAY FAILS DURING OPERATION:  5.1006-07 0.0006+00 TOP? 1.3398+04  6.836-03  0.00E+00
COMPOSITE OF 251, 253, & 264

CN RELAY CONTACTS FAIL TO OPEN/CL  B.500E-06 0.000E+00 TOPZ  0.000E+00 8.50€-06 0.00g+00
OSE
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TABLE A-11 (CONT.)
NSCI.TAB FILE

SimonS, VER 1.6 Table Output File 02,28/92 15:38
SIMON Case file for Tree: NSCI; Created: 12/06/91 14:54

FT IDENT COMP  FA]LURE MODE FAIL RATE  VARIANCE SOURCE TIME PROBABILITY VARIANCE

CN RELAY CONTACTS FAIL YO OPEN/CL  B.500E-06 0.0006+00 TOP2  0.DODE+0D 8.50€-06 0.00E+00
OSE

TOTAL 6.85E-03 0.00€+00

1-+-AV301/302-xkCC AV CC/MGL; FAC(2/2 FAIL) 2.0E-02 4.000E-05 B.990E-10 4550 0.000E+00 4.00€-05 8.99€-10
gLL, AOV FAILS TO OPERATE; Efs=

SAREKSO3TA/BFCC RE  CC/MGL; F(2/2) 2.0E-02 ALL, RE  1.0206-0B 0.0006400 TOP2 7.440E+02  7.S9E-06  0.00E+00
LAY FAILS DUR. OP. COMP, 251,2
, 254
I1SAREK60STA/BFCC RE  CC/MGL; F(2/2) 2.0E-02 ALL, RE  1.0206-08  0.000E+00 T0P2  1.339€+04  1.376-04  0.00E+00
LAY FAILS DUR. OP. COoMP, 251,2

53,254
1-~AVP13V3046-K AV AOV FAILS TO OPERATE; EF=3 2.000E-03 2.250E-06 4550 0.00DE+00 2.00g-03 2.25E-06
1--AVP13V303-K AV AOV FAILS TO OPERATE; EF=3 2.000E-03 2.250E-06 4550 (©.000E+00 2.00£-03 2.25€-06

1--AV303/402-KCC AV CC/MGL; FAC(2/2 FAIL) 2.0E-02 4.000E-05 B.990E-10 4550 0.000E+00 4.0CE-05 8.99€-10
;LL, AOV FAILS TO OPERATE; Ef=
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CODE
VERSI
CATE
OATE
DATE
TIME
CONF 1

ONF IGURAT [ ON

NAME : SIMONS
ON KO, : 1.60

OF CONFIGURATIO

OF (SSUANCE : W

FEBRUARY 28,

15:38:23:13
GURATION NO.

CONTROL

W NOVEMBER 21

OVEMBER 21, 1989
1992

5079573202619

O
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1992




118

AARE - - K°© FAE

AXOPMANPHA - AE
ASRPHASE ASWF
ABSRPHASWZFAE




NSCI.CuY
BASIC EVENT LIST

32.
3.

COMPONENT .
NAME

1--CVG21V204 K
1--AVHV3380- -
SAASRPHASWIFAE
SABSRPHASWZFAE
1SASRPAASEASWFCC
SAXOPMANPHA - AE
SAARE - -KS22FAE
SAARE - -K612FAE
1--CVG21V291-K
1--AVHV3376- -K

. SPJRE--KSQ2FAE
. SABRE--K613FAE
. 1--AVHV3I377--K
. SAARE - -K502FAE
. SAARE - -K613FAE
. 1--AVHV3376/7KCC
. 1SAREK502TA/BFCC
. TSAREKS13TA/BFCC
. 1--CVvB13v038-K
. 1--CVB13V040-K
. SAARE - -KA06FAE
. 1--AVP13V302-K
. SABRE - -KSO3FAE
. SABRE - -K622FAE
. 1--AVB13V301-K
. SAARE - -KS50LFAE
. SAARE - -K622FAE
. 1--AV301/302-KCC
. 1SAREKSO3TA/BFCC

1SAREKS06TA/BFCL
1--AVP13V304-K
1--AVP13V303-K
1--AV303/402-xCC

PROBABILITY

ENN NP D UWNOWNDG = 2 YT DWW WN S WO NN -

TABLE A-12 (CONT.)

VAR | ANCE

5.6200€-07
2.2500€-06
0.0000E+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000€+00
5.6200€-07
2.2500E-06
0.0000E+00
0.0000€+00
2.2500€-06
0.0000E+00
0.0000€+00
8.9900E-10
0.0000€+00
0.0000€+00
5.6200E-07
5.6200E-07
0.0000€E+00
2.2500€-06
0.0000E+00
0.0000E+00
2.2500€-06

NSCI.OUT FILE

Ver,

GATES [NPUT TO..

.0D0VE-03
.0000€- 03

GO054

60058
60058
G0064
GO0&7
G0070
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G040

60070
G0070
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N Ve ¢ ¢ -
AN ATION RE
tapt L) ATE A with \ 4 bat ey § £
> .99 - 04 AXOPMANPHA - AF
37E - 04 1SAREKGO6TA/BFC
s b . 69 . ABRE KE22F AR SAARE KEZ2FAE
4.55¢ HASEASWFCC
s 4 | A s
P s € KE22FAF AVPI3IVIODG K
E E--K6Z2FAEL AVPI13V303-#
8 vE - ¢ AREXKSO3ZTA/BF
£ - D¢ AASRPHASW I FAE
F A AVPIZIVIODG -k
H6F - D ABRE - -KE22FAE
66 - D& ABRE - -KSO3FAE
4 SAARE - -KSO3FAE
76E ABRE - -KSO3FAF
: 4 ABRE - K503 F At
Reduce o f tse bat tie ol 2
Moment T
Me ty of Fa ¢ £ .

~




vB13vo!
CSAXOPMAND HA
AARE K5¢
SASRPHASE
SAASRPHASWF




TABLE A-12 (CONT.)
NSCI.OUT FILE

NSC1.CuT Ver. 1.61 2/28/92 15:41:00
QUANTIFICATION RESULTS

1 6.84E - 06 1--CVG21V206-K SAARE - -K612FAE

2 2.00€-06 1+ CVG21V204-K 1--AVHV3380--F

3 9.99€-07 1--CVGETV204 K SAXOPMANP HA - AF

. 3.88¢6-07 1--CVG21V204-K SAARE - -KS22FAE

S 4.55E-08 1--CVG21V204 <K TSASRPHASEASWICC

é $.20E-09 1-<CVG21V204-K SAASRPHASWIFAE SABSRPMASWZFAE

Reduced sum of cutset probabilities= 1,.0286-05
Moments Results

Mean Probability of Failure= 1.028B€-05
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TABLE A-12 (CONT.)
NSCI.OUT FILE

NSCI.CUT ver. 1.61 2/28/92 15:41:00
QUANTIFICATION RESULTS

Cutsets for GATE GO016 with a cutoff probability of 1,00E-09

, [ 9.99€-04 SAXOPMANPHA - AE

2. 1.37€-04 1SAREKG13TA/BFCC

3. 4 .68E-05 SABRE - -K613FAE SAARE - -K613FAE
b, 4.55€-05 1SASRPHASEASWFCC

& .00E-0S 1-~AVHV3I376/7KCC

6. 1.37e-05 1+ -AVHVIE76--K SAARE - -K&1BFAE
T 1.37e-0% SABRE - -K&13FAE 1= -AVHVIZT7--K
8. 7.59€-06 1SAREKSO2TA/BFCC

9. 6.BLE-06 1--CVG21V291-K SAARE - -K613FAE
10. 5.20E-06 SAASRPHASWIFAE SABSRPHASWZFAE
1. o.00E-06 1-~AVHV3376--K 1-~AVHVE3T77--K
12. 2.L5E-06 SABRE - -K613FAE SAARE - -K502FAE
13. 2.65E-06 SABRE - -KSO2FAE SAARE - -K&613FAE
I 2.00€-06 1--CVG21V291-K 1-~AVHY33Z77--K
15. 7.76€-07 1--AVHV3376--K SAARE - -KS02FAE
16. 7.76€-07 SABRE - -K502FAE 1--AVHV33T77--K
17 3.88€-07 1--CVG21V291-K SAARE - -K502FAE
18, 1.51€-07 SABRE - -KS02FAE SAARE - -KSO2FAE

Reduced sum of cutset probabilities= 1,328E-03
Moments Results

Mean Probability of failure= 1.32BE-03
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NSC1.CuT
QUANTIFICATION RESULTS

Cutsets for GATE GOD44 with a cutoff probability of

TABLE A-12 (CONT.)

NSCI.OUT FILE

ver.,

1.00€-09

Y 9.99€-04 SAXOPMANPHA - AF
2. 1.376-04 1SAREKSD6TA/BFCC
3. “«.69€-05 SABRE- -K622FAE
4, 4.55€E-05 TSASRPHASEASWFCT
$. 4.00E-0% 1--AV301/302-KCC
6. 1.37E-08 1--AVP13V30Z-K
1.376-0% SABRE - -K6Z2FAE
8. 7.59€-06 1SAREKSO3TA/BFCC
9. 5.20E-06 SAASRPHASWIFAE
10. 4. 00E-06 1--AVP13V302-K
11. 2.66E-06 SABRE - -K622FAE
12. 2.66E-06 SABRE- -KSO3FAE
13. 7.76€-07 1--AVP13V302-K
14, 7.76E-07 SABRE - -K503FAE
15. 1.51€-07 SABRE - -K503FAE

SAARE - ~K622FAE

SAARE - -K622FAE
1--AVB13V301-K

SABSRPHASWZFAE
1--AVB13V301-K
SAARE - -KS503FAE
SAARE - -KE22FAE
SAART - -KSO3ZFAE
1-~AVB13V301-K
SAARE - -KS03FAE

Reduced sum of cutset probabilities= 1,319€-03
Moments Results
Mean Probability of Failures 1.319€-03
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JAXOPMANPHA - AL
S AREKSH06TA/BF
AREKE1STA/BE
SABRE - -K62ZFAE
ABRE - -K613F AL
ASRPHASEASWFCI




TABLE A-12 (CONT.)
NSCI.OUT FILE

CODE NAME : WESCUT

VERSION NO. : 1.61

DATE OF CONFIGURATION : September 13, 1990
DATE OF [SSUANCE : September 13, 1900
DATE : FEBRUARY 28, 1992

TIME : 15:41:10:38

CONFIGURATION NO, : 5393361262535
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TABLE A-13
NSCI.DES FILE

TREE NAME: NSC|
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSC1.CDS

CUT SETS FOR GATE GDO062 WITH CUTOFF PROBABILITY OF  1.00€-09
GATE GOO62 1S: CONTAINMENT LEAKAGE THROUGH PENETRATION 13A

NUMBER

10.

1.

13.

14,

13,

CUTSET PROB.

9.99€-04
1.37€-04
4.69€-05

4.55€-05
4.00E-0%
1.37e-05

1.37-05

7.59€E-06
5.20E-06

&4.00€-06

2.66E-06

2.66E-06

7.76€-07

7.76E-07

1.51€-07

BASIC EVENT NAME

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION

SLAVE RELAY K606 TRAIN A AND B FAIL TO OPERATE

SLAVE RELAY K622 FAILS
SLAVE RELAY K&622 FAILS

MANUAL PHASE A SWITCHES FAIL DUT TO COMMON CAUSE
AOV QnP13V304 AND QnP13V303 FAIL TO CLOSE

SLAVE RELAY K&22 FAILS
ADV QnP13V304 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
AOV QnP13V303 FAILS TO CLOSE (MARDW/ RE)

MASTER RELAY K503 TRAIN A AND B FA.L TO OPERATE

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1 FAILS
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FAILS

AOV OnP13V304 FAILS TO CLOSE (HARDWARE)
AOV QnP13V303 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
MASTER RELAY KS03 FAILS

MASTER RELAY K503 FAILS
SLAVE RELAY K622 FAILS

MASTER RELAY K503 FAILS
AOV QnP13V304 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K503 FAILS
ADYV QnP13V303 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K503 FAILS
MASTER RELAY K503 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = 1.319¢-03

Page A-48

EVENT PROB. IDENTIFIER

%
1.

6.
5.

L.
‘.

6.
i

6.
g,

' g8

2
2.

I
2.

6.

Wi NN MW W e
. . » .

00€+00 SAXOPMANFHA - AE
37E-04 1SAREKS06TA/BFCC

85€-03 SABRE - -K622FAE
8SE-03 SAARE - -KA22FAE

55g-05 TSASRPHASEASWFCL
00E-05 1--AV303/402-kCC

85€-03 SAARE - -K&22FAE
00E-03 1--AVP13V304 -K

85€-03 SABRE - -K622FAE
00E-03 1--AVP13V303-K

S9E-06 1SAREKS03TA/BFCC

2BE-03 SAASRPHASWIFAE
28€-03 SABSRPHASW2FAE

00E-03 1--AVP13V304-K
00E-03 1-~AVP13V303-K

BSE-gz SABRE - -K622FAE

.B8E SAARE - -K503FAE
.BBE- 04 SABRE - -KSO3FAE
85¢-03 SAARE - -K622FAE
88E - 04 SAARE - -KS03FAE
00E-03 1--AVP13V304-K
8B8E-04 SABRE - -K503FAE
.00E-03 1--AVP13V303-K
.BBE-04 SABRE - -K503FAE
.88E-04 SAARE - -KSO3FAE
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PAGE

TABLE A-13 (CONT.)
NSCI.DES FILE

TREE NAME: NSCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCI.CDS

CUT SETS FOR GATE GOO36 WITH CUTOFF PROBABILITY OF  1,00€-09
GATE GOO3& 1S: CONTAINMENT LEAKAGE THROUGH PENETRATION 30

NUMBER

JUTSET PROB. BASIC EVENT NAME

9.99¢-07

3.88e-07

4 ,SSE-08

5.20€-09

CHECK VALVE OnB13V038 FAILS TO CLOSE
SLAVE RELAY K606 FAILS

CHECK VALVE QnB813v038 FAILS TO CLOSE
ACV QnB13V040 FAILS TO CLOSE (HARDWARE)

OPERATOR FAILS TO MANUALLY INITIATE PHASE A 1SOLATION
CJECK VALVE OnB813V038 FAILS TO CLOSE

MASTER RELAY K522 FAILS
CHECK VALVE QnB13VO38 FAILS TO CLOSE

MANUAL PHASE A SWITCHES FAIL DUT TO COMMON CAUSE
CKECK VALVE QnB13V038 FAILS TO CLOSE

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1 FAILS
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FAILS
CHECK VALVE QnB13V038 FAILS TO CLOSE

REDUCED SUM OF PRUSABILITY OF FAILURE = ©.278E-06
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EVENT PROB.

.00E-03
.B4E-03

.00E-03
.00E-03

1.00€+00

— il -

-

-

.00E-03

.BBE-04
.00€-03

.55E-05
.00E-03

.2BE-03
.28E-03
.00E-03

IDENTIFIER

1--CvB13v038-K
SAARE - -K604FAE

1--CVB13V038-K
1--CVB13V040-K

SAXOPMANPHA - AE
1--CvB13v038-K

SAARE - -K522FAE
1--CvB13V038-K

1SASRPHASEASWFCC
1--CvB13v038-K

SAASRPHASWIFAE
SABSRPHASW2FAE
1--CVvB13V038-K
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TABLE A-13 (CONT.)
NSCI.DES FILE

PAGE 1 TREE NAME: NSC]
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCI.CDS

CUT SETS FOR GATE GOOO2 WITH CUTOFF PROBABILITY OF 1.00E-09
GATE 40002 IS: CONTAINMENT LEAKAGENROUGH PENETRATION 33

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER
: IR 6.84LE-06 CHECK VALVE QnG21v204 FAILS TO CLOSE 1.00€-03 1--CVG21v204-K
SLAVE RELAY K612 FAILS 6.84E-03 SAARE - -K&612FAE

&y 2.00€-06 CHECK VALVE QnG21v204 FAILS TO CLOSE 1.00€-03 1--CVG21V204-K
QnG21HV33B0 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVHV3380--F
3. 9.996-07 CHECK VALVE QnGZ1v204 FAILS 1O CLOSE 1.00E-03 1--CVG21V206-K
OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION 1.00€+00 SANOPMANPHA - AE
b 3.88E-07 CHECK VALVE OnG21v204 FAILS TO CLOSE 1.00E-03 1--CVG21v204-K
MASTER RELAY K522 FAILS 3.88E-04 SAARE - -K522FAE
5. 4.55E-08 CHECK VALVE QnG21V204 FAILS TO CLOSE .00€-03 1--CVG21V204-K

-~

MANUAL PHASE A SWITCHES FAIL DUT TO COMMON CAUSE .55€-05 1SASRPHASEASWFCC
.00E-03 1--CVG21V204-K
.28E-03 SAASRPHASWIFAE
.28E-03 SABSRPHASWZFAE

6. 5.20E-09 CHECK VALVE @nG21V204 FAILS TO CLOSE
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1 FAILS
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FAILS

NN s

REDUCED SUM OF PROBABILITY OF FAILURE = 1.028E-05
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PAGE

1

TABLE A-13 (CONT.)
NSCI.DES FILE

TREE NAME: NSCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSC1.COS

CUT SETS FOR GATE GOO16 WITH CUTOFF PROBABILITY OF  1.00E-09
GATE GOD16 1S: CONTAINMENT LEAKAGE THROUGH PENETRATION 78

NUMBER

12.

13.

4.

15.

16.

T

CUTSET PROB. BASIC SVENT NAME

9.
1.

~

9VE - 04
37€-04

.68E-05

.55E-05
.0OE-05
37E-05

37E-05

.59€-06
.BLE-06

.20E-06

.00E-06

.65E-06

.65E-06

.OCE-06

.T6E-Q7

.T6E-07

.88E-07

S1E-07

OPERATOR FAILS TO MANUALLY INITIATE PHASE A [SOLATION
SLAVE RELAY K613 TRAIN A AND B FAIL TO OPERATE

SLAVE RELAY K613 FAILS
SLAVE RELAY K613 FAILS

MANUAL PHASE A SWITCHES FAIL DUT TO COMMON CAUSE
AOV QnG21HV3376 AND QnGZ1HV3Z77 FAIL TO CLOSE (HARDWARE)

ADV QnG21HVE376 FAILS TO CLOSE (HARDWARE)
SLAVE RELAY K&13 FAILS

SLAVE RELAY K&13 FAILS
AOV GnG21HV3Z77 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K502 TRAIN A AND B FAIL TO OPERATE

CHECK VALVE OnG21v291 FAILS TO CLOSE
SLAVE RELAY K613 FAILS

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1 FAILS
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FALLS

AOV QnG21HV3376 FAILS TO CLOSE (MARDWARE)
AOV QnGZ1HV3I3T77 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K613 FAILS
MASTER RELAY X502 FAILS

MASTER RELAY K502 FAILS
SLAVE RELAY K613 FAILS

CHECK VALVE QnG21v291 FAILS TO CLOSE
AOV GNG21HVI377 FAILS TO CLOSE (HARDWARE )

ADV QnG21HV3ZT6 FAILS 10 CLOSE (HARDWARE)
MASTER RELAY K502 FAILS

MASTER RELAY K502 FAILS
ADV QnGZTHVIZ77 FAILS TO CLOSE (HARDWARE)

CHECK VALVE QnG21v291 FAILS 70 CLOSE
MASTER RELAY K502 FAILS

MASTER RELAY K502 FAILS
MASTER RELAY K502 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = 1,32BE-03

Page A-5]

EVENT PROB.

1.00E+00
1.37€-06

6,84€-03
6.84E-03

4.55€-05
4.00€E-05

2.00€-03
6.84E-03

6.B4E-03
2.00€-03

7.59€-06

1.00€-03
6.84E-03

2.2BE-03
2.28€-03

W WO NN

Bk B3 2% 22 23 TR BF 28

.

~e wr ~N -
: : :
GF RE 88 BFR BE &8

22 RS

IDENTIFIER

SAXOPMANPHA - AE

1SAREKS13TA/BFCC

SABRE - -K&13FAE
SAARE - -K&13FAE

1SASRPHASEASWFCC
1--AVHV3I376/7KCC

1+ -AVHV3376- -K
SAARE - -K513FAE

SABRE - -K&13FAE
1--AVHVEZT77- K

1SAREKS02TA/BFCC

1--CVGE21V291-K
SAARE - -K& 1 3FAE

SAASRPHASWIFAE
SABSRPHASWZFAE

1--AVHVE376--K
1-~AVHV337T7- X

SABRE - -K&613FAE
SAARE - -KSO2FAE

SABRE - -KS0ZFAE
SAARE - -K613FAE

1--CVG21V291-K
1--AVHVIZ7T7- -K

1--AVHVEZ76- -k
SAARE - -KS02FAE

SABRE - -KSO2FAE
1--AVHVIZT7--K

1--CVG21V291-K
SAARE - -KSO2FAE

SABRE - -K502FAE
SAARE - -K502FAE

SEPTEMBER 1992



PAGE

1

TABLE A-13 (CONT.)
NSCI.DES FILE

TREE NAME: NSC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCI.CDS

CUT SETS FOR GATE GOO44 WITH CUTOFF PROBABILITY OF  1,00E-09
GATE GOO44 1S: CONTAINMEN! LEAKAGE THROUGH PENETRATION 12A

CUTSET PROB. BASIC EVENT NAME

NUMBER

~n

~

L59€-04
37e-04
L69E-05

.55€-05
.00E-05
.37€-05

37E-05

.59€-06
.20E-06

.D0E-06

.66E-06

.66E-06

.T6E-07

.T6E-07

JS1E-07

OPERATOR FAILS TO MANUALLY INITIAT: PHASE A ISOLATION
SLAVE RELAY K606 TRAIN A AND B FAl . TO OPERATE

SLAVE RELAY K622 FAILS
SLAVE RELAY K622 FAILS

MANUAL PHASE A SWITCHES FAIL DUT 'O COMMON CAUSE
AOV GnP13V302 AND GnP13Vv301 FAIL TO CLOSE

AOV QrP13V302 FAILS TO CLOSE ( (ARDWARE)
SLAVE RELAY X622 FAILS

SLAVE RELAY K622 FAILS
AOV QnP13V301 FAILS 70 CLOSE (HARDWARE)

MASTER RELAY K503 TRAIN A AND B FAIL TO OPERATE

MAIN CONTROL BOARD MANUAL PHASE A SWITCH 1 FAILS
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FAILS

ADV QrP13V302 FAILS TO CLOSE (HARDWARE)
AQV QnP13V301 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
MASTER RELAY K503 FAILS

MASTER RELAY K503 FAILS
SLAVE RELAY K622 FAILS

AOV QnP13V302 FAILC TO CLOSE (HARDWARE)
MASTER RELAY K503 FAILS

MASTER RELAY K503 FAILS
AOV OnP13V301 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K503 FAILS
MASTER RELAY K503 FAILS

REDUCED SUM OF PROBABILITY OF FAILURE = 1.319¢-03
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EVENT PROB.

1.00€+00
37E-Ch

.B5E-03
.85€-03

.55€-05
.00€E-0%

.D0E-03
.85E-03

.B5£-03
.00€E-03

.59€-06

.28E-03
.28E-03

.00E-03
.00E-03

.85€-03
.B8E-04

.BBE-04
.BSE-03

.00E-03
.BBE-04

.BBE-04
.00E-03

.BBE-04
.BBE-04

—

WW N W W o NN NN ~ N o~ » & oo

IDENTIFIER

SAXOPMANPHA - AE

1SAREK606TA/BFCC

SABRE - -K622FAE
SAARE - -K622FAE

1SASRPHASEASWFCC
1--AV301/302-KCC

1--AVP13V302-K
SAARE - -K622FAE

SABRE - -K622FAE
1--AVB13V301-K

1SAREKS03TA/BFCC

SAASRPHASWIFAE
SABSRPHASWZFAE

1--AVP13V302-K
1--AVB13V301-K

SARRE - ~K&E22FAE
SAARE - -KS03FAE

SABRE - -KSO3FAE
SAARE - -K622FAE

1--AVP13VE02-K
SAARE - -X503FAE

SABRE - -KSO3FAE
1--AVB13V301-K

SABRE - -K5037AE
SAARE - - KSO3FAE
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1

TABLE A-13 (CONT.)
NSCI.DES FILE

TREE NAME: NSCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSC1.CDS

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF 1.00€-09

GATE GO0D1 IS: CNT.
NUMBER

16.

15.

16,
17.
18.

19.

ISOL. THRU NON-SAFETY LINES GIVEN FAILURE OF “S§" SIGNAL

CUTSET PROB. BASIC EVENT NAME

9.99€-04
1.376-04
1.37€-04
4.69E-05

4.68E-05

4.55€-05
4.00€-05
4.00€-05
4.00E-05
1.37e-05

1.37€-05

1.37e-05

1.37€-05

1.37e-05

1.37€-08

7.59€-06
7.59€-06
6.84E-06

OPERATOR FAILS TO MANUALLY INITIATE PHASE A ISOLATION
SLAVE RELAY K606 TRAIN A AND B FAIL TO OPERATE
SLAVE RELAY K613 TRAIN A AND B FAIL TO OPERATE

SLAVE RELAY K622 FAILS
SLAVE RELAY K622 FAILS

SLAVE RELAY K613 FAILS
SLAVE RELAY K613 FAILS

MANUAL PHASE A SWITCHES FAIL DUT TO COMMON CAUSE

AOV QnP13v304 AND QnP13V303 FAIL TO CLOSE

AOV QnP13V302 AND QnP13V301 FAIL TO CLOSE

ADV GnG21HV3376 AND GnG21HV3I3Z77 FAIL TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
AQV QnP13V304 FAILS TO CLOSE (HARDWARE)

SLAVE RELAY K622 FAILS
AOV QnP13V303 FAILS TO CLOSE (MARDWARE)

AOV QnP13V302 rAILS TO CLOSE (KARDWARE)
SLAVE RELAY K622 FAILS

SLAVE RELAY K622 FAILS
AOV QnP13V301 FAILS TO CLOSE (MARDWARE)

AOV QnG21HV3Z76 FAILS TO CLOSE (MARDWARE)
SLAVE RELAY K613 FAILS

SLAVE RELAY K613 FAILS
AOV QnG21HV3377 FAILS TO CLOSE (HARDWARE)

MASTER RELAY K503 TRAIN A AND B FAIL TO OPERATE
MASTER RELAY K502 TRAIN A AND B FAIL TO OPERATE

CHECK VALVE QnB13V038 FAILS TO CLOSE
SLAVE RELAY K606 FAILS

CHECK VALVE QOnG21v291 FAILS TO CLOSE
SLAVE RELAY K613 FAILS

Page A-53

EVENT PROB.

1.00E+00
1.37e-04
1.37€-04

6.85€-03
6.85€-03

6.84E-03
6.84E-03

.55€-05
.00E-05
.DOE-05
.00E-05

.85€-03
.00€E-03

.B5E-03
.00€-03

.00E-03
.B5€-03

.B5E-03
2.00€-03

2.00€-03
6.84E-03

6.84E-03
2.00€-03

7.59€-06
7.59€-06

1.00E-03
6.84E-03

1.00€-03
84E-03

N NN e = & &

o oM

TDENTIFIER

SAXOPMANPHA - AE

1SAREKG06TA/BICC
1SAREK613TA/BFCC

SABRE - -K622FAE
SAARE - -K622FAE

SABRE - -K613FAE
SAARE - -K&13FAE

1SASRPHASEASWFCC
1--AV303/402-KCC
1--Av301/302-KCC
1--AVHV3376/7KCC

SAARE - -K622FAE
1--AVP13V304-K

SABRE - -K622FAE
1--AVP13V303-K

1--AVP13V302-K
SAARE - -K622FAE

SABRE - -K622FAE
1--AVB1IVIN1-K

1--AVHVE376--K
SAARE - -K613FAE

SABRE - -K613FAE
1--AVHVI3ZT77--K

1SAREKS03TA/BFCC
1SAREKS02TA/BFCC

1--CVB13V038-K
SAARE - - K606FAE

1--CVG21V291-K
SAARE - -K613FAF
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TABLE A-13 (CONT.)
NSCI.DES FILE

PAGE 2 TREE NAME: NSC|
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCI.CDS

CUT SETS FOR GATE GODO1 WiTH CUTOFF PROBABILITY OF  1.00E-09 (page 2)
GATE GOOD® [S: CNT. ISOL. THRU NON-SAFETY LINES GIVEN FAILURE OF “S" SIGNAL

NUMBER  CUTSET PROB. BASIC EVENT MAME EVENT PROB.  IDENTIFIER
20, &.84E-06 CHECK VALVE QnG21v204 FAILS TO CLOSE 1.00€-03 1+-CVG21V204-K
SLAVE RELAY K612 FAILS 6.84E-03 SAARE - -K&12FAE
21, 5.20E-06 MAIN CONTROL BOARD MAMUAL PHASE A SWITCH 1 FAILS 2.28E-03 SAASRPHASWFAE
MAIN CONTROL BOARD MANUAL PHASE A SWITCH 2 FAILS 2.28£-03 SABSRPHASWZFAE
2z. 4.00E-06 ADV QnP13v304 FAILS TO CLOSE (HARDWARE ) 2.00€-03 1--AVP13V304-K
AOV QnP13V303 FAILS TO CLOSE (HARDWARE ) 2.00E-03 1--AVP13V303-K
23, 4.00E-06 AOV GnP13V302 FAILS TO CLOSE (HARDWARE ) 2.00E-03 1--avP13v302-K
ADV Q@nP13V3I01 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVB13V301-K
2b. 4.00E-06 ADV QnG21HVI376 FAILS TO CLOSE (HARDWARE ) 2.00€-03 1--AVHV33T6- <K
AOV QnGZ1HV3ZT7 FAILS TO CLOSE (MARDWARE) 2.00€-03 1--AVHV3377- K
25. 2.66E-06 »  SLAVE RELAY K622 FAILS 6.85€-03 SABRE - -K622FAE
MASTER RELAY K503 FAILS 3.88E-04 SAARE - -K503FAE
26, 2.66.-06 MASTER RELAY K503 FAILS 3.88E-04 SABRE - -K503FAE
SLAVE RELAY K622 FAILS 6.85¢-03 SAARE - -K622FAE
27. 2.65E-06 SLAVE RELAY K6'3 FAILS 6.84E-03 SABRE - -K613FAE
MASTER RELAY K502 FAILS 3.88¢-04 SAARE - -KS02FAE
‘ 28, 2.65E-06 MASTER RELAY K502 FAILS 3.88E-04 SABRE - -KS02FAE
SLAVE RELAY K613 FAILS 6.84LE-03 SAARE - -K613FAE
29. £.00€-06 CHECK VALVE OnG21v291 FAILS TO CLOSE 1.00£-03 1--CVGE21V291-K
AQV QnG2THV33TT FAILS TO CLOSE (MARDWARE) 2.00€-03 1--AVHV337T--K
30. 2.00E-06 CHECK VALVE GnG277/204 FAILS TO CLOSE 1.00€-03 1--CVG21V204-K
QnG21HV33B0 FAILS TO CLOSE (MARDWARE) 2.00€-03 1--AVHVE3BO- -F
3. 1.00€-06 CHECK VALVE QnB13V038 FAILS TO CLOSE 1.00€-03 1--CVB13VO38-K
ADV QnB13VO40 FAILS TO CLOSE (HARDWARE) 1.00€-03 1--CVB13V040-K
32. 7.78E-07 MASTER RELAY K503 FAILS 3.88E-04 SAARE - -KSO3ZFAE
ADV QrP13V304L FAILS TO CLOSE (HARDWARE) 2.00€-03 1--AVP13V304-K
33. 7.76E-07 MASTER RELAY k503 FAILS 3.88E-04 SABRE - -K503FAE
AOV GnP13V303 FAILS TO CLOSE (MARDWARE) 2.00€-33 1--AVP13V303-K
34, 7.76E-07 AOV OGnP13V302 FAILS TO CLOSE (HARDWARE ) 2.00€-03 1--AVP13V302-K
MASTER RELAY K503 FAILS 3.88E-04 SAARE - -KSO3FAE
35. 7.76E-07 MASTER RELAY K503 FAILS 3.BBE-04 SABRE - - K503FAE
AOV QrP13V301 FAILS TO CLOSE (HARDWARE) 2.00E-03 1--AVB13V301-K
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TABLE A-13 (CONT.)
NSCI.DES FILE

PAGE 3 TREE NAME: NSCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: NSCI.CDS

CUT SETS FOR GATE GOOOY WITH CUTOFF PROBABILITY OF 1.00E-09 (page 3)
GATE GOOO1 1S: CNT. ISOL. THRU NON-SAFETY LINES GIVEN FAILURE OF "S" SIGNAL

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER

36, 7.76E-07 ADV GnG21KV3376 FAILS TO CLOSE (MARDWARE) 2.00-03 1--AVHV3376--K
MASTER RELAY K502 FAILS 3.88E-04 SAARE - -K502FAE

37. 7.76E-07 MASTER RELAY K502 FAILS 3.88E-04 SABRE - - KS02FAE
AOV GnG21HVI377 FAILS TO CLOSE (HARDWARE) 2.00E-03 1+ -AVHV3I377- K

38. 3.88e-07 MASTER RELAY K522 FAILS 3.88E-04 SAARE - -K522FAE
CHECK VALVE QnB13V038 FAILS TO CLOSE 1.00€-03 1--CVB13V038-K

39. 3.886-07 CHECK VALVE GnG21v291 FAILS TO CLOSE 1.00E-03  1--CVG2IV291-K
MASTER RELAY K502 FAILS 3.88E-0b  SAARE- -KSO2FAE

40. 3.886-07 CHECK VALVE GnG21V204 FAILS TO CLOSE 1.00E-03  1--CVG21V204-K
MASTER RELAY K522 FAILS 3.B8E-04  SAARE--KS22FAE

6. 1.51€-07 MASTER RELAY K503 FAILS 3.B86-04  SABRE--KSO3FAE
MASTER RELAY K503 FAILS 3.886-04  SAARE--KSOBFAE

“2. 1.51€-07 MASTER RELAY K502 FAILS 3.886-064  SABRE--KSO2FAE
MASTER RELAY K502 FAILS 3.B8E-04  SAARE--KSOZFAE

REDUCED SUM OF PROBABILITY OF FAILURE = 1.688-03 .
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TABLE A-13 (CONT.)
NSCI.DES FILE

CODE NAME : CUTDES

VERSION NO. : 1.70

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF ISSUANCE : NOVEMBER 21, 1589
DATE : DECEMBER 4, 1992

TIME : 12:37:24:96

CONFIGURATION NO. : S201672233487
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Index
No.

1

10

11

12

CHECK VALVE GROUPS USED IN COMMON CAUSE FAILURE

TABLE A-14

CALCULATION OF THE CHGCI FAULT TREE

Component
Numbers

QnE11VO51C
QnE21V062C

QnE11VOS51B
QnE21V0628B

QnE11VOS1A
QnE21V062A

QnE11VO51C
QnE21V066C

QnE11VO051B
QnE21V0668

QnE11VOS1A
QnE21V066A

QnE21V122A
GnE21V026

QnE21V122A
QnEl1v028

(nE21V1228B
QnE21V026

QnE21V1228B
QnEllvo28

QnE21Vi22C
QnE21V026

QnE21Vi122C
QnEl1lvVO28

Function

Check Valves tetween Loop 1 Cold Leg
and CCP Discharge via Containment
Penetraticn 19

Check Valves between Loop 2 Cold Leg
and CCP Discharge via Containment
Penetration 19

Check Valves between Loop 3 Cold Leg
and CCP Discharge via Containment
Penetration 19

Check Valves between Loop 1 Cold Leg
and CCP Discharge via Containment
Penetration 20

Check Valves between Loop 2 Cold Leg
and CCP Discarge via Containment
Penetration 20

Check Valves between Loop 3 Cold Leg
and CCP Discharge via Containment
Penetration 20

Check Valves
RWST through
Piping

Check Valves
RWST through
Piping

Check Valves

RWST through
Piping

Check Valves
RWST through
Piping

Check Valves
RWST through
Piping

Check Valves

RWST through
Piping

Between CCP Discharge
CCP A and CCP Suction

Between CCP Discharge
CCP A and RHR Suction

Between CCP Discharge
CCP B and CCP Suction

Between CCP Discharge
CCP B and RHR Suction

Between CCP Discharge
CCP C and CCP Suction

Between CCP Discharge
CCP C and RHR Suction
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VER 1.6

‘Sl;gﬂ Case file for Tree: CHGC!;

"INHCVE21VOS1CK
"INNCVE2TVO62CK !
"THMCVOCHGE ] -01KeC!
'INNCVER21VOS 18K
' 1HHCVER21VO62BK !
' THHCVCHGC ] -02KCC!
'IBHCVEZIVOS1AK !
YINNCVE21VD62AK 1
*THHCVCHGC | - 03KCC!
'IHHCVER21VO66CK !
" 1HHCVCHGC ] - 04KCC!
' THHCVE21V066BK !
' THHCVCHGC | -05KkCC !
"IHHCVE21VO&6AK !
' THHCVCHGC | -06KCC !
"IHHCVEZ21VI122AK !
"THHCVEZ1VO26-K  °
' THHCVCHGC ] -07xCC!
‘1HHCVE11V028-K !
‘1HHCYCHGC | - 08KCC!
"THHCVER1VIZ2BK !
" IHHCVCHGC ! -09KxCC!
" 1HHCVCHGC ! - 10KCC !
'"1IHHCVE21VI22CK !
' THHCVCHGCT - 11KCC!
*THHCVCHGC T - 12KCC!

06¢
062
621
062
062
621
062
062
621
062
621
062
621
062
621
062
062
621
062
621
062
621
621
062
621
621

000000
.000000
000000
.000000
.000000
.000000
. 000000
.000000
.000000
000000
.000000
.000000
000000

COoO0CO000O0O0COO0OOOoO0OoCoOoODOODOOC

Created: 12/06/91

OO0 0O0ODOO00O00OCLLOCOODODIOOOD
W Y D e e il e et e e
OCO00CO00OOOOOOCOOLDCOCOOODODO

TABLE A-15
CHGCI.SIM FILE

16:17"
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TABLE A-16
CHGCI.TAB FILE

Simon5, VER 1.6 Table Output File 02/28/92 15:47

SIMON Case file for Tree: CHGC!; Created: 12/06/91 16:17

FT I1DENY COMP  FAILURE MODE FAIL RATE VARIANCE SOURCE TIME PROBABILITY VARIANCE
THHCVEZIVOS 10K cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620€-07 4550 0.000E+90 1.00€-03 5.628-07
THHCVE21VO62CK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620€-07 4550 0.000E+00 1.00€-03 5.62E-07

THHCVCNGCT -01KCC v CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04 1.440E-08 4550  0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21V05 18K cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620€-07 4550 0.000E+00 1.00€-03 5.62E-07
THHCVE21V062BK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550 0.000€+00 1.00€-03 5.62E-07

THHCVCHGCT -02KCE ¢V CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440DE-08 4550  0.000E+00 1.60€-04 1.44E-08
CV T, CV FAILS TO CLOSE; Ef=3

THHCVEZTVOS 1AK cv CV FAILS TO CLOSE; EF=3 1.000e-03 5.620€-07 4550 0.000£+00 1.00€-03 5.62¢-07
THHCVE2 1VO62AK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550  0.000E+00 1.00€-03 5.62€-07

THHCVCHGCT-03KCC  Cv CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-08 4550  0.000E+00 1.60€-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21v066CK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550 0.000€+00 1.00€-03 5.62E-07

THHCVCHGC I -04KCC TV CC/MGL; FAC(2/2 FAIL) 1.6€-01 1.600E-04  1.440E-08 4550  0.000€+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVEZ 1VO668K cy CV FAILS TO CLOSE; EF=3 1.000E-03 5.620€E-07 4550 0,000£+00 1.00€-03 5.62€-07

THHCVCHGC] -05KCC  CV CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04 1.440E-08 4550 0.000E+00 1.60€-04 1.44E-08
CV. T, CV FAILS TO CLOSE; EF=3

THHCVE 2 1VO66AK cv CV FAILS TO CLOSE; EF=3 1.000E-03 S.620E-07 4550 0.000£+00 1.00€-03 5.626-07

THHCVCHGCT -06KCC €V CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600€-04  1.440E-08 4550  0.000E+00 1.60€-04 1.44E-D8
CV T, CV FAILS TO CLOSE; EF=3

1HHCVE21V122AK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.620E-07 4550 0.COOE+00 1.00€-03 5.626-07
THHCVE21V026-K cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62E-07

THHCVCHGCT -07KCC  CV CC/MGL; FAC(2/2 FALIL) 1.6E-01 1.600E-04  1.440E-08 4550 0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE11v028-K cv CV FAILS TO CLOSE; EFf=3 1.000E-03 5.620E-07 4550 0.000€+00 1.00€-03 5.62E-07

THHCVCHGC -08KCC  CV CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-08 4550 0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21V122BK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.6206-07 4550 0.000E+00 1.00€-03 5.62E-07

THHCVCHGCI-09KCC CV  CC/MGL; FAC(2/2 FAIL) 1.66-01  1.600E-04 1.440E-08 4550 0.000E+00  1.606-06  1.44E-08
CV T, CV FAILS TO CLOSE: EF=3

THHCVCHGCI-10KCC  CV CC/MGL; FAC(2/2 FAIL) 1.8E-01 1.600E-04  1.440E-08 4550  0.000E+00 1.60€-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21V1220K cv CV FAILS TO CLOSE; EF=3 1.000€-03 5.620E-07 4550 0.000E+00 1.00E-03 5.62E-07

THHCVCHGC - 11KCC ¢V CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-064  1.440E-08 4550  0.000E+00 1.60E-04 1,64E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVCHGCT - 12KCC  CV CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-08 4550  0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3
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. CHGC1 . CuT

FAULT TREE DESCRIPTION

10.

(1) NUMBER OF GATES INPUT
(2) NUMBER OF COMPONENTS INPUT

TABLE A-17

CHGCI.OUT FILE

Ver.

{3) NUMBER OF EVENTS IN COM GATE TO BE CONSIDERED AT ONE TIME

TYPE

AND
AND
AND
AND

CaDaD D A AL

B P it BNt ) s N s B s

(1 () (3
2 0
2 0
30
19
0 2
4.
0 2
1 1
0 2
3 0
74,8
0 2
1 1
0 2
11
0 2
6 0

CO00O0VODODO0O0D COoOCOODCOCOODODOOOO

NAMES OF THE INPUTS

GO0OS
THHCVE21VOS1CK
G0010
THHCVEZ21VO5 18K
G001S
THHCVE21V051AK
G0020
G0021
THHCVE21VO0S1CK
60026
THHCVE21V0518K
GO031
THHCVEZ2 VDS 1AK
G0036
G006
G037
1uucg£21v122Ax

GOO0&
THHCVE21V122AK
60047

THHCVE21V1228K
G00S2
THHCVEZ21V122BK
60057
THHCVE21V122CK
G00é2
THHCVE21V1220K

60009
THHCVCHGC! - 01KCC
THHCVE21V062CK
THHCVCHGC T - 02KCC
1HHCVE2 1V062BK
THHCVCHGC ] - 03KCC
THHCVE2 1VO62AK
60025
THHCVCHGC I -04KCC
THHCVE 2 1V066CK
THHCVCHGC] - 0SKECC
THHCVE 2 1V066BK
THHCVCHGC | - 06KCC
THHCVE21VO66AK
G004

THHCVCHGC [ -07KCC
THHCVER21V026-K
THHCVCHGCT -08KCC
THHCVE 11v028-K
THHCVCHGC ! -09KCC
THHCVEZ21V026-K
THHCVCHGC! - 10KCC
THHCVE11V028-K
THHCVCHGC - 11KCC
THHCVE21V026-K
THHCVCRHGC! - 12KCC
THHCVE11v028-K
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G0030

G0046

2/28/92

15:47:30

G00S1

GO056
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CHGCI.CuT
BASIC EVENT LIST

.........................................................................................................................

.
5.
v
.6200E-07
.6200€-07

O O N -

COMPONENT .
KAME

THHCVE2T1VOS 1CK
THHCVE21V062CK
THHCVCHGC ! -01KCC
THHCVEZ V05 18K
THHCVE21V062BK
THHCVCHGC ] - 02KCC
THHCVEZ1VOS 1AK
THHCVE21VD62AK
THHCVCHGC T - 03KCC
THHCVE 2 1V066CK

. THHCVCHGC! -04KCC

THHCVEZ 1VO66BK

. THHCVCHGCI -05kCC
. THHCVE2 1VO66AK
. THHCVCHGC! -06KCC
. THHCVE21VIZ22AK
. THHCVE21v026-K
. THHCVCHGCI -07xCC
. THHCVE 11v028-K
. THHCVCHGC! - OBKCC
. THHCVEZ21vi228K
. THHCVCHGC -09KCC
. THNCVCHGCI - 10KCC
- THHCVE21Vi22CK
. THHCVCHGT I - 11KCC
. THHCVCHGCT - 12KCC

PROBABILITY

1.0000E-03
1.0000€-03
1.6000€ -04
1.0000€-03
1.0000€-03
1.6000E - 04
1.0000€ -03
1.0000€ -03
1.6000€ -04
1.0000E -03
1.6000€ - 06
1.0000€-03
1.6000E - 04
1.0000€ - 03
1.6000€ - 04
1.0000€-03
1.0000E-03
1.6000¢ - 04
1.0000€E - 03
1.6000E - 04
1.0000€ - 03
1.6000€ - 04
1.6000€ - 04
1.0000€-03
1.6000€ - 04
1.6000€ - 04

TABLE A-17 (CONT.)

VAR ANCE

b e A e AN AN SN T AN e N AR AN
& 4 6 & B % & 8 4 b

6200€-07
6200E-07
4400E-08

4400E-08

.6200E - 07
.6200E-07
4400E-08
6200€-07
.4400E-08
.6200€-07
4400 -08

.6200€-07
.4400E-08
.440CE-08

CHGCI.OUT FILE

Ver.

GATES INPUT TO...

Page A-63
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60042
60047

G00S2
G0052

Go0&2

15:47:30

60057
60062
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CRGCI . CUY

QUANTIFICATION RESULTS

Cutsets for GATE GOODY with a cutoff probability of

~n
w
o
m

0 v v os

e NS
1 A %-% N & 3 ¥

g 50 8

T ittt it ittt iiiits
SRS BREREERRE2888228288282258828R5888

YL Ut

g88sx

.

33333333349
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THHCVCHGE ! - 06KCE
THHCVCHGC [ - D6KCC
THHCVCHGC ! - 06KCC
THHCVCHGE ] - 06KCC
THHCVCHGC ] - 06KCC
THHCVCHGC | -CéKCC
THHCVCHGE 1 - 05KCC
1HHCVCHGC ] - 05KCC
THHCVCHGC ] -05KCe
THHCVCHGC | - 0SKCC
THHCVCHGC ] -05KCC
THHCVCHGE T - 05KCC
THHCVCHGC | - 04KCC
THHCVCHGE | - 04KCC
THHCVCHGT | - 04KCC
THHCVCHGC | - 04KCC
THHCVOHGC | - 04K CC
THHCVCHGC ! - 04KCC
THRHCVCHGC T -03KCC
THHCVCHGE 1 -03KCe
THHCVCHGC T -03KCC
1HHCVCHGC T - 03KCC
THHCVCHGC ! -03KCe
THNCVCHGC] -03KCC
THHCVCHGC | - 02KCC
THHCVCHGC T -02KCC
THHCVCHGC ] - 02KCC
1HHCVCHGC T -02KEC
THHCVCHGC | -02xCC
1NHCVCHGE ] -02KCC
1HHCVCNGCT -D1KCC
THHCVCNGC ] -01KCC
THHCVCHGC! - 01KCC
THHCVCHGC ! -01KCC
THHCVCHGC ] -01KCC
THHCVCHGC ] - 01KCC
THHCVECHGC ! - 06KCC
1HHCVCHGC ] -06KCE
THHCVCHGC | - 06KCC
THHCVCHGC ] - 06KCE
THHCVCHGC | - 06KCC
THHCVCHGC 1 - 06KCC
THHCVE21VOS 1AK

THRCVEZ1VOS1AK

THHCVE21VOS 1AK

THRCVE2 1VOS1AK

THHCVE21VO51AK

THHCVE21VDS 1AK

THHCVCHGC 1 -05kCC
THHCVCHGC! - 05KCC
THHCVCHGC ] - 05KCC
NHMCVEHGC] - 05KCC
THHCVCHGC ! - 05KCC
THHCVCHGC ] -05KCC
THHCVE21V0S 18K

THNCVE21V05 18K

THNCVE 21V0S 18K

THHCVE21V0518BK

THHCVEZ21VDS 18K

THNCVE21V05 18K

TABLE A-17 (CONT.)

CHGCI.OUT FILE

TMHCVCHGC ! - 12KCC
THHCVCHGC ] - 11KCC
THHCVCHGE I - 10KCC
1HHCVENGC ] - 09KCC
THHCVCHGC ] - 0BKCC
1HHCVCHGC T - 07KCC
THHCVCHGC [ - 12KCC
THHCVCRGC T - 11KCC
1HHCVCNGC | - 10KCC
THHCVCHGC | - 09KCC
THHCVCHGC | - 08KCE
THHCVCNGE T -07KEC
THHCVECNGE! - 12KCC
THHCVCHGCT - 11KCC
THHCVEHGC T - 10KCC
1NHCVCHGE ! - 09KCC
THHCVCHGC | - 0BKCC
THHCVCHGCT -07KCC
THHCVCHGC - 12KCC
THHCVCHGC] - 11KCC
THHCVCHGC! - 10KCC
1HNCVCHGC! -09KCC
THHCVCHGC 1 - 0BKCC
1HHCVCHGC ] -07KCC
THHCVCHGC I - 12KCC
THHCVCHGC ! - 11KCC
1MHCVCHGC ] - 10KCC
TMMCVEHGC ] -09KCC
1HHCVCHGC ] - OBKCC
THHCVCHGCT -07KCC
THHCVCHGC ] - 12KCC
THHCVCHGET - 11KCC
THHCVCHGCT - 10KCC
THHCVCHGC T - 09KCC
1HHCVCHGC ! -0BKCC
1HHCVCHGC] - 07KCC
THHCVE 11VO2B-K
THHCVE21V026-K
THHCVE 11V028-K
THHCVE21V026-K
THHCVE21V122AK
THHCVE21V122AK
1HHCVE 2 1VO66AK
THHCVE 2 1VO66AK
THHEVE 21VOGSAK
THHCVE 2 1VO66AK
THHCVE 2 1V066AK
THHCVE21V066AK
THHCVE11V028-K
THHCVE21V026-K
THHCVE 11V028-K
THHCVE21V026-K
THHCVE21V122AK
THHCVE21V122AK
THHCVE 2 1V0668K
1HHCVE 2 1 VO66BK
THHCVE 2 1V0668K
THHCVE2 1VO66BK
THHCVE 21V066BK
THHCVE 2 1V0668BK

ver. 1.6

1.00€-15

THHCVE21VI22CK
THHCVER21V122CK
1HHCVE21V122BK
THHCVEZ 1V1228BK
THHCVE 11V028-K
THHLVE21V026-K
THHCVEHGCT - 12KCC
THHCVCHGC - 11KCC
THHCVCHGC] - 10KCC
THHCVCHGC T -09KCC
THHCVCHGC | -08KCC
THHCVCHGC ] -07KCC
THHCVE21V122CK
THHCVE21V122CK
THHCVE21V1228K
THHCVE21V1228K
THHCVE 11VD28-K
1HHCVE21V026-K
THHCVCHGCT - 12KCC
THHCVECHGC ] - 11KCC
THHCVCHGC] - 10KCC
THHCVCHGC] -09KCC
HHCVCHGC ! - 08KCC
THHCVCHGC ! -07KCC

Page A-64
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TABLE A-17 (CONT.)
CHGCI.OUT FILE

Page A-65

CHGCI . CUY Ver, 1.61 2/28/92 15:47:30
QUANTIFICATION RESULTS
Cutsets for GATE GOOOY with a cutoff probability of 1.00E-15

.60E-10 THHCVCHGC | - D4KCC THHCVE 11VO28-K THHCVE21V122CK

.60E-10 THHCVCHGC | - 04KCC THHCVEZ 1V026-K THHCVEZ21V122CK

60E-10 THHCVCHGE ! -04KCC THHCVE 11V028-K THRCVE21V122BK

.60E-10 THHCVCHGC ! - D4KCC THHCVE21V026-K THHCVE21V122BK

.60E-10 THHCVUNGC ] - 04KCC THHCVEZ 1V12ZAK 1HHCVE 11V028-K

.60E-10 1HHCVCHGE | - D4KCC THHCVE21V122AK THHCVE2 1V026-K

60E-10 THHCVE 21v051CK THHCVE 21V066CK THHCVECRGCT -12KCC

.60E-10 THHCVEZ2 VOS5 1CK THHCVE 2 1V066CK THHCVCHGC ] - 11KCC

.60E-10 THHCVEZ V05 1CK THHCVE 2 1V066CK THHCVCHGE ] - 10KCC

60E-10 THHCVE21VOS1CK THHCVE21VO66CK THHCVEHGC T -09KCC

.60E-10 THHCVEZ1VDS1CK THHCVE21V066CK THHCVCHGC ] -08KCC

.60E-10 1AHCVEZ1VOS1CK THHCVE21VD66CK 1HHCVCNGC ! -07KCC

G0E-10 THHCVCHGC | - 03KCC THHCVE11V028-K THHCVEZ21V122CK

LGOE-10 THHCVCHGC 1 - 03KCC THHCVE21V026-K THHCVE21V122CK

.60E-10 THHCVCHGC ! -03KCC THHCVE 11V028-K THHCVE21V1228K

L60E-10 THHCVCHGC ! - 03KCC THHCVE21V026-K THHCVE21V1228BK

L60E-10 THHCVCHGC ] -03KCC THHCVEZ21V122AK THHCVE 11V028-K

.60E-10 THHCVCHGC 1 -03KCC THHCVEZ1V122AK 1HNCVE21V026-K

.60E-10 1HHCVE21VOS1AK THHCVE 2 1VO62AK THHCVCHGC] - 12KLC

6CE-10 THHCVE 2 1VOS 1AK THHCVE 2 1VO&2AK THNCVCHGCT - 11KCC

H0E-10 THHCVE 2 1V05 1AK THHCVE 2 1VOS2AK THHCVCHGC - 10KCC

60E-10 THHCVEZ 1VOS 1AK 1HHCVE21VD6ZAK 1HHCVCHGC ] - 09KCC

60E- 10 1HHCVE21V05 1AK THHCVE2 1VOS2AK THHCVCHGC! - 0BKEC

L60E-10 THHCVE2 V05 1AK THHCVE 2 1V062AK 1HNCVCHGC i -07KCC

.60E-10 THHMCVCHGC! - 02KCC THHCVE11V028-K THHCVE21V122CK

L60E-10 THRCVCHGC | - 02KCC THHCVER1V026-K THHCVE21VI22CK

L60E-10 THHCVCHGC ! - 02KEC THHCVE11VGO28-K THHCVE21V1228BK

LS0€-10 THHCVCHGC 1 - 02KCC THHCVE2TVO26-K 1HHCVE21V1228K

L60E-10 THHCVCHGC ] -02KCC THHCVE21V122AK 1HHCVE 11V028-K

L60E-10 THHCVCHGC] -02KCC THHCVE21V122AK THHCVE21v026-K

.60E-10 THHCVE21V0518K THHCVE 2 1V062BK THHCVCHGC! - 12KCC

.60E-10 THHCVER2 1V051BK THNCVE21VDE2BK THHCVCHGC! - 11KCC

.60E-10 THHCVE2 VOS5 18K THHCVEZ21VD62BK 1HHCVCHGE ! - 10KCC

.60E-10 THHCVEZ21V051BK THHCVE21VO062BK THHCVECHGC T - 09KCC

L60E -1 THRCVEZ21VOS1BK THHCVEZ 1V062BK 1HHCVCHGC! - 08KCC

.60E-10 THHCVE21V05 18K THHCVE2 1Y0E2BK THHCVCHGE ] - 07KCL

.60E-10 THHCVCHGC T -01KCC THHCVE11V028-K THHCVE2TV122CK

.60E-10 THHCVCHGC ] -01KCC THHCVE21V026-K THHCVEZ21V122CK

.60E-10 THHCVCHGC T - 01KCC THHCVE 11V028-K THHCVEZ21V122BK

L60E-10 THHCVCRGC ] -01KCC THMCVER21VO26-K THNCVER1VI228BK

.60E-10 1HHCVCHGCT -01KCC THHCVE21V122AK THHCVE 11V028-K

.60E-10 1HHCVCHGC ] -01KCC THMCVER1V122AK THHCVE21V026-K

.60E-10 THHCVE21v0S 12K 1HHCVE21V062CK THHCVCHGE ! - 12KCC

.60E-10 THNCVEZ1VOS1CK THHCVE21V062CK THHCVCHGE ! - 1IKCC

.60E-10 THHCVE21VOS 10K THHCVE21V062CK 1HHCVENGC ] - 10KCC

H0E-10 THHCVE21VDS1CK 1HHCVE21V062CK THHCVCRGC ] -09KCE

.60E-10 TMNCVE21VOS51CK THHCVE21V062CK 1HHCVCHGC | -08KCC

.60€-10 THMCVEZ1VO5 10K THHCVE21V062CK THHCVCHGC ! -07xCe

.DOE-12 THHCVEZ2 VOS5 1AK THHCVE2 1 VO66AK THHCVE 11V028-K THHCVE21V122CK
.00E-12 THHCVE2 1VOS 1AK THHCVEZ 1VO66AK THHCVEZ1v026-K THHCVE21V122CK
L00E-12 THHCVEZ1VOS 1AK THHCVE 2 1VO66AK THHCVE 11V028-K THRCVEZ TV122BK
.O0E-12 THHCVE2 VOS5 1AK 1HKCVE 21V066AK THHCVE21V026-K THHCVEZ 1V122BK
00E-12 THNCVEZ21VOS 1AK THHCVE 21 VOSEAK THHCVE2 TV122AK THNCVE 1 1VD28-K
.00E-12 THRCVEZIVOS 1AK THHCVE 21 VD66AK THHCVE21V122AK THHCVE21V026-K
.D0E-12 THHCVE21V051BK THHCVE2 1V0668K THRCVE11V028-K THNCVE21VI220K
.D0E-12 THHCVE21VOS5 18K THHCVE 2 1 VO&6BK THNCVE21V026-K THHCVE2 1V122CK
.00E-12 THHCVEZ 1V0S 18K THHCVE 2 1VO66BK THRCVE 11v028-k THHCVER21V122BK
.DOE-12 THHCVE2 1VOS 1BK THHCVE2 1VO66BK THHCVE21VO26-K THHCVER1V1228K
.00E-12 THHCVEZ VOS5 18K THHCVE21V0668K TNNCVE21V122AK THHCVE11v028-K
.O0E-12 THHCVEZ21VOS 18K I HKCVEZ2 1VO66BK THHCVER21V122AK THHCVEZ21V026-K
.00E-12 THNCVEZ VOS5 1CK THHCVE2 1VEH6LK THHCVE 11v028-K THHCVE21VIZ22CK
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CHGC1 . CUT

QUANTIFICATION RESULTS

Cutsets for GATE CO0O1 with a cutoff probability of

122. 1.00E-12
123. 1.00€-12
126. 1.00E-12
125. 1.00€-
126. 1.00E-12
127. 1.00E-12
128. 1.00€-12
129. 1.00€-"
130. 1.00E-12
131. 1.00€- .2
132. 1.00€-12
133. 1.00E -
134, 1.00E-12
138. 1.00E-12
136, 1.00E-
137. 1.00€-12
138. 1.00g-12
13%. 1.00E-12
140. 1.006-12
141, 1.00E-12
162, 1.00€-12
143. 1.00€ -
144, 1.006-12

Reduced sum of cutset probabilitiess

Moments Results

TABLE A-17 (CONT.)

CHGCI.OUT FILE

ver, 1.61
1.00E-15
THHCVE21VOS1CK 1HHCVE 2 1V066CK TRHCVEZTV026-K
THHCVEZ21VO0S 1CK THHCVE21VD66CK THKCVE 11V02B-K
THHCVE2IVOS51CK THHCVE 2 1V066CK THHCVE21V026-K
THHCVE2IVDS 10K THHCVE 21V066CK THHCVE21V122AK
THHCVEZIVDS 10K THHCVE 2 1V066CK THHCVE21V122AK
S AHCVE21VOS1AK THHCVE21VD62AK 1HHCVE11V028-K
THHCVE21VOS1AK THHCVE21V062AK THHCVE21V026-K
THHCVE21VDS 18K THHCVEZ21V062AK 1HHCVE 11V028-K
THHCVER21VOS 1AK 1HHCVEZ21V062AK THHCVE21V024 K
1HHCVE21VOS1AK THHCVE 2 1VOE2AK THHCVE21V12cAK
THNCVEZ 1VOS 1AK THHCVE 2 1VO62AK THHCVE2 1V122AK
THHCVEZ2 1V0S 1BK THHCVE 2 1V0628BK 1HHCVE 11V028-K
THHCVE21V0S 18K 1HHCVE 2 1V062BK THHCVE2 1V026-K
THHCVE2 V05 18K THHCVE2 1V062BK THHCVE11V028-K
THHCVEZ21V0518K THHCVE2 1V062BK THHCVE21V026-K
THHCVE21VOS 18K THHCVE2 1V0628K THHCVE21V122AK
THHCVE21VOS 18K 1HHCVEZ21VD62BK THHCVE21V122AK
THHCVE21V051CK THHCVE21VD62CK THHCVE 11V028-K
THHCVEZ21VOS1CK THHCVER1V062CK THRCVEZ V026K
1HHCVE21V0S1CK THHCVE21V062CK THNCVE11V028-K
THHCVE21V051CK THHCVEZ 1vD62CK THHCVE21v026-K
THHCVE21VOS 10K 1HHCVE 2 1V062CK THHCVE21V122AK
1HACVEZ1VOS 10K THRCVE21V062CK THHCVEZ2 1V122AK
9.332e-07
9.332e-07

Mean Probability of Failures=
Run ended at 15:47:40

Page A-66

2/28/92

IHHCVER1V122¢CK
THHCVE21V122BK
THHCVEZ1V122BK
1HHCVE 11V028-K
THHCVE21V026-K
THRCVE21v122CK
THHCVE21V122CK
THHCVE21V122BK
THHCVE21V1228BK
THHCVE 11V028-K
THHCVE21V026-x
THHCVE21V122CK
THHCVE21V122CK
THHCVE21V1228BK
THHCVE21V122BK
THHCVE11V028 -k
THHCVEZ21VD26-K
THHCVE21'7122CK
THHCVE21v122CK
THHCVE21V1228K
THHCVE21V 1228k
THHCVE 11V028-K
THHCVEZ1V026-K

15:47:30
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TABLE A-17 (CONT.)
CHGCI.OUT FILE

CODE NAME : WESCUT

VERSION NO. : 1.6

DATE OF CONFIGURATION : September 13, 1990
DATE OF ISSUANCE : September 13, 1990
DATE : FEBRUARY 28, 1992

TIME : 15:47:41:56

CONFIGURATION NO. : 5393361263184

Page A-67
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PAGE

CUT SETS FOR GATE GOODY WITH CUTOFF PROBABILITY OF

2

TREE NAME: CHGCI

TABLE A-18 (CONT.)
CHGCI.DES FILE

CUTDES VER.1.7, 11-17-89

INPUT FILE: CHGCI.CDS

1.006-15 (page

GATE GOOOY IS: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER

19.

20.

21,

22.

24.

25,

26,

27.

28.

29.

30.

5.

32.

CUTSET PROB.
2.56€-08 QnE21V0S1C
QnE21V122A
2.56E-08 UnE21VOS1C
GNE21V122A
2.56€-08 QnE21V051A
QnE21v122C
2.56E-08 SnE21VOS1A
QnE21vi122C
2.56€-08 QnE21V051A
AnE21V1228
2.56£-08 QnEZ1VOS1A
QnE21v1228
2.56E-08 QnE21VOS1A
QNE21V122A
2.56€-08 QNE2T1VOS 1A
QnE21V122A
2.56€-08 QnE21V05 18
QnE21vi122C
2.56€-08 OnE21VOS1R
QnE21Vi22¢C
2.56E-08 QnE21VO518
QnEZ1v1228
2.56E-08 Unk21v0518
QnE21v1228
2.56E-08 QnE21V0518
OnE21V122A
2.26E-08 QnEZ21V0S18
AQnE21V122A
2.56€-08 OnE21V0S51C
QnE21V122¢C
2.56€-08 QnE21Vv051C
enE21vi122C

AND
AND

AND
AND

AND
AND

AND
AND

AND
AND

AND
AND
AND

AND
AND

AND
AND

AND
AND
AND

AND
AND

AND
AND

AND
AND

AND
AND

AND
AND

BASIC EVENT NAME

QnE21V066C FAIL TO CLOSE, CC
OnE11V028 FAIL TO CLOSE, CC

OnE21V066C FAIL TO CLOSE, CC
QnE21V026 FAIL TO CLOSE, CC

QnE21V062A FAIL TO CLOSE, CC
QnE11v028 FAIL TO CLOSE, CC

QnE21V062A FAIL TO CLOSE, CC
OnE21Vv026 FAIL TO CLOSE, CC

QnE21V062A FAIL TO CLOSE, CC
QnE11v028 FAIL TO CLOSE, CC

QnE21VD62A FAIL TO CLOSE, CC
QnE21v026 FAIL TO CLOSE, CC

QnE21VO62A FAIL T/ CLOSE, CC
QnE11v028 FAIL TO CLOSE, CC

QnE21V062A FAIL TO CLOSE, CC
QnE21V026 FAIL TO CLOSE, CC

QnE21V0628 FAIL TO CLOSE, CC
anf 11028 FAIL TO CLOSE, CC

QnE21V062B FAIL TO CLOSE, CC
QnE21V026 FAIL TO CLOSE, CC

QnE21VN628 FAIL TO CLOSE, CC
QnE11v028 FAIL TO CLOSE, CC

QnE21V062B FAIL TO CLOSE, CC
OnE21v026 FAIL TO CLOSE, CC

QnE21V0628 FAIL TO CLOSE, CC
QnE11V028 FAIL TO CLOSE, CC

OnE21vV0628 FAIL TO CLOSE, CC
OnE21v026 FAIL TO CLOSE, CC

QnE21V062C FAIL TO CLOSE, CC
QnE11VO28 FAIL TC CLOSE, CC

GnE21V062C FAIL TO CLOSE, CC
QnE21v026 FAIL TO CLOSE, CC

Page A-69

2)

EVENT PROB.

.60E -

bb;
o
m

.

22 32 32 B2 &

‘

*

22 PP 92 22 22 P

0

RE

-

g
$E PR £ £E =%

. . 8 »

IDENTIFIER

THHCVCHGC L - 04
THHCVCHGC | -08

THHCVCHGL | - 04
THHCVCHGET - 07

THHCVCHGC ] -03
THHCVCHGCT <12

THHCVCHGC T <03
THHCVCHGCT =11

THHCVCHGC! - 03
THHCYCHGCT - 10

THHCVCHGC] - 03
THHCVCHGC ] <09

THHCVCHGC ! - 03
1HHCVCHGCT -08

THHCVCHGC! - 03
THHCVCHGC ! -07

THHCVENGCT -02
THHCVCHGCT - 12

THHCVCHGC] -02
THHCVCHGCT - 1

1HNCVCHGE ] - 02
THHCVCHGC] - 10

THHCVCHGC! -02
HHCVUKGC - 09

THHCVCHGC ! -02
THHCVCHGL ] - 08

THHCVCHGC T - 02
1HHCVCHGC T - 07

THHCVCHGCT - 01
THHCVCHGC! - 12

THHCVCHGCT -01
THRCVCHGET - 11
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TABLE A-18 (CONT.)
CHGCI.DES FILE

PAGE 3 TREE NAME: CHGCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: CHGCI.CDS

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF 1.00E-15 (page 3
GATE GOOOY JS: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB.  IDENTIFIER
33. 2.56E-08 OnE21VD51C AND QnE21V082C FAIL TO CLOSE, CC 1.60€E-04 THHCVCHGC ] - 01
OnE21V122B AND QnE11V028 FAIL TO CLOSE, CC 1,60E-04 THHCVCHGT ! - 10
3%, 2.56E-08 QnEZ1VOS1C AND QnE21V062C FAIL TO CLOSE, CC 1.60E-04 THHCVEHGE ] <01
QnE21V1228 AND QnE21V026 FAIL TO CLOSE, CC 1.60E-04 THHCVCHGC! 09
35, 2.56E-08 OGnE2TVOS1C AND QnE21v062C FAIL TO CLOSE, CC 1.60E - 04 THHCVCHGC ! - 01
QnE21VIZ2A AND QnE11V028 FAIL TO CLOSE, CC 1.60E-04 THHCVCHGE 1 -08
36. 2.56€£-08 QnE2TVO5S1C AND QnE21VD&2C FAIL TO CLOSE, CC 1.60€-04 THHCVCHGE ! - 01
OnE21VIZ22A AND QnE21V026 FAIL 10 CLOSE, CC 1.40€-06 1KHCVCHGC - 07
37. 1.60€-10 QnE2TVOSTA AND QnE21VO66A FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGE ! - 06
CHECK VALVE QnEY1VO28 FAILS TO CLOSE 1.00E-23 THHCVE 11v028-
CHECK VALVE QnE21V122C FAILS TO CLOSE 1.G0E-03 THHCVE21V122C
38. 1.60E-10 QnE21VOS1A AND OnE21VO66A FAIL TO CLOSE, CC 1.60€-04 THHCVCHGC | - 06
CHECK VALVE QnE21Vv026 FAILS 1O CLOSE 1.00€-03 THHCVE21v026-
CHECK VALVE QnE21V122C FAILS TO CLOSE 1.00E-03 THHCVE21VIZ22C
39, 1.60E-10 QnEZTVOS1A AND QnE21VO66A FAIL TO CLOSE, CC 1.60E-04 THHCVCHGE] - 06
CHECK VALVE QnE11VO28 FAILS TO CLOSE 1.00E-03 THHCVE 11V028-
CHECK VALVE QnE21V122B FAILS TO CLOSE 1.00£-03 THNCVE21V122B
. 40, 1.60E-10 OnE21VOS1A AND QnE21VOS6A FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGE ] -06
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00E-03 THHCVE2 1025~
CHECK VALVE QnE21V1228 FAILS TO CLOSE 1.00€-03 THHCVE21VI228
41, 1.60E-10 QnE2TVOSTA AND OnE21VOS6A FAIL TO CLOSE, CC 1.60E-04 THHCVCHGC | - 06
CHECK VALVE OnE21V1Z22A FAILS TO CLOSE 1.00€-03 THHCVE21V122A
CHECK VALVE OnE11V028 FAILS TO CLOSE 1.00E-03 THHCVE11V028-
42. 1.60E-10 OnE21VO51A AND OnE21VOG6A FAIL TO CLOSE, CC 1.60E-04 THNCVCHGC ] <06
CHECK VALVE QnE21V122A FAILS TO CLOSE 1.00€-03 THHCVE2 V1224
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00€-03 THHCVE2 V026~
43, 1.60E-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1.00€-03 THHCVE21Vv051A
CHECK VALVE QnE21VO66A FAILS TO CLOSE 1.00€-03 1HHCVE 2 1VO66A
QnE2TV122C AND QnET1VO28 FAIL TO CLOSE, CC 1.60E - 04 THHCVCHGE ] - 12
bh, 1.60E-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1.00€-03 THHCVE21VOS 1A
CHECK VALVE QnE21VO66A FAILS TO CLOSE 1.00E-03 THHCVE 2 1VD66A
QnE2IV122C AND nE21VO26 FAIL TO CLOSE, CC 1.60E-04 THHCVCHGECT - 11
&5, 1.60E-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1.00E-03 THHCVE21V05 1A
CHECK VALVE QnC21VD66A FAILS TO CLOSE 1.00€-03 THHCVEZ IVO66A
QnE2TVIZZB AND QnE11VO28 FALL TO CLOSE, CC 1.60E -0k 1HHCVCHGE! - 50
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TABLE A-18 (CONT.)
CHGCI.DES FILE

PAGE ) TREE NAME: CHGCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: CHGCI.CDS

CUT SETS FOR GATE GOOO' WITH CUTOFF PROBABILITY OF 1,.00E-15 (page 5)
GATE GOOUT 1S: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB.  IDENTIFIER
58. 1.60E-10 CHECK VALVE QnE21VOS1B FAILS TO CLOSE 1.00E-03 THHCVE21VOS 18
CHECK VALVE QnE21VO66B FAILS TO CLOSE 1.00E-03 THHCVEZ2 V0668
OnE21V1228 AND QnEZ21V026 FAIL TO CLOSE, CC 1.60E-04 THHCVCHGC ] -09
59. 1.60E-10 CHECK VALVE QnE21V0S18 FAILS TO CLOSE 1.00€-03 THHCVE21V0S518
CHECK VALVE QnE21VO66B FAILS TD CLOSE 1.00E-03 THHCVE 2 1VO66R
OnE21V122A AND QnE11V028 FAIL TO CLOSE, CC 1.60E-04 1HKCVCHGC - 08
60. 1.60€-10 CHECK VALVE QnE21v0S1B FAILS TO CLOSE 1.00E-03 THHCVE21VOS18
CHECK VALVE QnE21VD&&B FAILS TO CLOSE 1.00€-03 THHCVE 2 1V0668
QnEZTVIZ2A AND OnE21V026 FAIL TO CLOSE, CC 1.60E-04 THHCVCNGC) -07
é1. 1.60E-10 QnE21VO51C AND QnE21VO066C FAIL TO CLOSE, CC 1.60E-04 THNCVCHGC! -04
CHECK VALVE QnE11v028 FAILS TO CLOSE 1.00€-03 1HHCVE 11V028-
CHECK VALVE QnE21V122C FAILS TO CLOSE 1.00E-03 THHCVE21V122C
62. 1.60€-10 QnEZ21VOS1C AND QnE21V066C FAIL TO CLOSE, CC 1.60E-04 1RHCVCHGC T - 04
CHECK VALVE QnE21v026 FAILS TO CLOSE 1.00€-03 THHCVE21V026-
CHECK VALVE QnE21Vv122C FAILS 10 CLOSE 1.00€-03 THHCVE21V122C
63, 1.60€-10 QnE21VO51C AND QnE21V066C FAIL TO CLOSE, CC 1.60E-04 THHCVCHGC ] - 04
CHECK VALVE QnE11V028 FAILS TO CLOSE 1.00E-03 1HNCVE 11V028 -
. CHECK VALVE QnE21V122B FAILS TO CLOSE 1.00€-03 THHCVEZ1V1228
&b . 1.60E-10 QnE21VO51C AND GnE21V066C FAIL TO CLOSE, CC 1.60E-04 THHCVCHGC T - 04
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00€-03 THNCVE21V026-
CHECK VALVE QnE21V1228 FAILS TO CLOSE 1.00€-03 THHCVE21V1228
65, 1.60€-10 QnE21VOS1C AND OnE21V066C FAIL TO CLOSE, CC 1.60€-04 THHCVCHGC! - 04
CHECK VALVE QnE21V122A FAILS TO CLOSE 1.00€-03 THHCVE21V122A
CHECK VALVE GnE11V028 FAILS TO CLOSE 1.00€-03 THHCVE11v028-
66, 1.60E-10 OnE21VOSIC AND QnE21VD66C FAIL TO CLOSE, CC 1.60E-04 THHCVEHGC ] - D4
CHECK VALVE QnE21V122A FAILS TO CLOSE 1.00€-03 THHCVEZ1V122A
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00E-03 THHCVER1VD26-
67, 1.60€-10 CHECK VALVE QnE?1v051C FAILS TO CLOSE 1.00E-03 THHCVE21VOS1C
CHECK VALVE QnE21VO&6C FAILS TO CLOSE 1.00€-03 1HHCVE 2 1V066C
QnE2TVIZ2C AND GnE11V02B FAIL TO CLOSE, CC 1.60€-04 THHCVCHGE ] -12
68, 1.606-10 CHECK VALVE QnE21V0S1C FAILS TO CLOSE 1.00€-03 THHCVE21VOS1C
CHECK VALVE QnE21VOD66C FAILS TO CLOSE 1.00€E-03 1HRCVE2 1VD66C
GnE21V122C AND QnE21V026 FAIL TO CLOSE, cC 1.60E-04 THHCVCHGET - 11
69. 1.80€-10 CHECK VALVE QnE21VD5S1C FAILS TO CLOSE 1.00€-03 THHCVE21VOS1C
CHECK VALVE QnEZ2YVOAEC FAILS TO CLOSE 1.COE-03 THHCVEZ 1V066C
QnEZTVI228 AND GnE11V028 FAIL TO CLOSE, CC 1.60E-04 THHCVEHGE - 10
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TABLE A-18 (CONT.)
CHGCI.DES FILE

PAGE 6 TREE NAME: CHGCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: CHGCI,.CDS

CUT SETS FOR GATE GDOO1 WITH CUTOFF PROBABILITY OF 1.00E-15 (page é)
GATE GODOOY 1S: CONT. BYPASS THROUGH-PENE. 19 OR 20

NUMBER  CUTSET PROB. BASIC EVENT NAME EVELT PROB.  IDENTIFIER
70, 1.608-10 CHECK VALVE QnE21V051C FAILS TO CLOSE 1.00€-03 THHCVE21V0S1C
CHECK VALVE QnE21VD66C FAILS TO CLOSE 1.00€-03 THHCVE21V066C
OnE21V122B AND OnE21v026 FAIL TO CLOSE, CC 1.60E - 06 THHCVCHGC] - 09
7. 1.60E-10 CHECK VALVE QnE21V0S1C FAILS TO CLOSE 1.00E-03 THHCVEZ1VOS1C
CHECK VALVE OnE21VD66C FAILS TO CLOSE 1.00€-03 1HHCVE 2 1V066C
OnE21V122A AND OnE11VO28 FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGE ] -08
72. 1.606-10 CHECK VALVE QnE21VOS1C FAILS TO CLOSE 1.00E-03 1HHCVE21V051C
CHECK VALVE QnE21V066C FAILS TO CLOSE 1.00E-03 THHCVE 2 1V066C
QnEZ21V122A AND QnE21V026 FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGC ] -07
73, 1.60€-10 QnE21VO51A AND QnE21VO6R2A FAIL TO CLOSE, CC 1.60E - 04 THHCVCHGE ] -03
CHECK VALVE QnE11V02B FAILS TO CLOSE 1.00€-03 1HHCVE 11v028-
CHECK VALVE QnE21V122C FAILS TO CLOSE 1.00E-03 1HHCVE21V122C
76, 1.60€-10 QNE21VOS1A AND QnEZ21VO62A FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGCT - 03
CHECK VALVE QnE21v026 FAILS TO CLOSE 1.00€-03 1HHCVE2 1V026-
CHECK VALVE QnF21v122C FAILS TO CLOSE 1.00€-03 THHCVE21V122C

75, 1.60€6-10 QnE21VOS1A AND GE21VO62A FAIL TO CLOSE, CC 1.606-04  THNCVCHGCI-03
CHECK VALVE NnE11vO28 FAILS TO CLOSE 1.006-03  1HWCVE?1vD28-
CHECK VALVE (mE21V122B FAILS TO CLOSE 1.006-03  1MHCVE21v1228 .
76. 1,60€-10 QEZIVOSTA AND QnE21VO62A FAIL TO CLOSE, CC 1.60E-06  1HMCVCHGC!-03
CHECK VALVE QGnE21V026 FAILS TO CLOSE 1.00-03  1MHCVE21V026-
CHECK VALVE QnE21V1228 FAILS TO CLOSE 1.00-03  1HMCVE21Vi22s
7. 1.608-10 QnE21VOS1A AND QRE21VO62A FAIL TO CLOSE, CC 1.606-04  THHCVCHGC!-03
CHECK VALVE GnE21V122A FAILS TO CLOSE 1.00E-03  THWCVE21v122A
CHECK VALVE QnE11V028 FAILS TO CLOSE 1.006-03  THHCVE?1v028-
78. 1.60-10 QnE21VOS1A AND GRE2TVO62A FAIL TO CLOSE, CC 1.606-06  THHCVCHGCI-03
CHECK VALVE QnE21V122A FAILS TO CLOSE 1.00E-03  1HWCVE21V122A
CHECK VALVE GnE21v026 FAILS TO CLOSE 1.00E-03  1HHCVE21V026-
7. 1.60€-10 CHECK VALVE GnE21VOSTA FAILS TO CLOSE 1.00E-03  1HWCVE21VOS1A
CHECK VALVE GnE21VO62A FAILS TO CLOSE 1.00E-03  1HMCVEZ1VO62A
anE21V122C AND GnE11VO28 FAIL TO CLOSE, CC 1.606-06  1THHCVCNGCI-12
80. 1.60€-10 CHECK VALVE GnE21VOSIA FAILS TO CLOSE 1.00E-03  1THNCVEZ21VOS1A
CHECK VALVE QnE21VO&2A FAILS TO CLOSE 1.006-03  1HHCVE21V062A
GnE21V122C AND OnE21V026 FAIL TO CLOSE, CC 1.60E-06  THHCVCHGCI-1%
81, 1.60€-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1.00E-03  THHCVE21VOS1A
CHECK VALVE GrE21VD62A FAILS TO CLOSE 1.006-03  1HMCVEZ1VO62A
QnEZ1V1228 AND GnE11v028 FAIL TO CLOSE, CC 1.606-0b  IMHCVCHGCI-10
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TABLE A-18 (CONT.)
CHGCI.DES FILE

PAGE ' TREE NAME: CHGCI
CUTDES VER,1.7, 11-17-89
INPUT FILE: CHGC!.CDS

CUT SETS FOR GATE GOOO! WITH CUTOFF PROBABILITY OF 1.D0E-15 (page 7)
GATE GDOOY 1S: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER
82. 1.60€-10 CHECK VALVE GnE21VOS1A FAILS TO CLOSE 1.00€-03 THHCVE21VOS 1A
CHECK VALVE QnE21V062A FAILS TO CLOSFE 1.006-03 THHCVEZ 1V062A
GRE21V1228 AND QnE21V026 FAIL TO CLOSE, CC 1.60E - 04 1HNCVCNGC - 08
83, 1.60€-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1.00€ -03 1HHCVE21VOS 14
CHECK VALVE GnE21VO62A FAILS TO CLOSE 1.00€ - 03 THHCVE 21V0624
QnEZ1V122A AND QnE11V028 FAIL TO CLOSE, CC 1.60€ - 04 1KHCVCHGE ] - 08
B4, 1.60E-10 CHECK VALVE QnE21VOS1A FAILS TO CLOSE 1,00€-03 1HHCVE2TVOS 1A
CKECK VALVE OnE21V062A FAILS TO CLOSE 1.00€-03 1HHCVE2 1V062A
QnE21V1ZZA AND GnE21V026 FAIL TO CLOSE, CC 1. 60E - 04 1HHCVCNGC T -07
85. 1.60€-10 QnE21VO51B AND OnE21VO62B FAIL TO CLOSE, CC 1.60€- 04 1HHCVCHGC ] - 02
CHECK VALVE QnE11VO28 FAILS 10 CLOSE 1.00€- 03 1HHCVE 11V028-
CHECK VALVE QnE21V122C FAILS T0 CLOSE 1.00€-03 1NHCVE21V122C
86. 1.60E-10 QnE21VOS1B AND QnE21VO62B FAIL TO CLOSE, CC 1.60E - 04 1HHCVCHGC] - 02
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00E - 03 1HHCVE21V026-
CHECK VALVE QnE21V122C FAILS T0 CLOSE 1.00€-03 THMCVE21V122C
87. 1.606-10 QnE21VOS1B AND QnE21VD628 FAIL TO CLOSE, CC 1.60E - 04 THHCVCHGE 1 -02
CHECK VALVE QnE11V028 FAILS TO CLOSE 1.00€ -03 1HHCVE 11V028-
‘ CHECK VALVE GnE21V122B FAILS TO CLOSE 1.00€ - 03 THHCVE21V1228
88, 1.60€- 10 GnE21VOS1B AND QnE21VO628 FAIL TO CLOSE, CC 1.60€-04 1HHCVCHGCT -02
CHECK VALVE QnE21V026 FAILS TO CLOSE 1.00€E-03 1HHCVE21V02% -
CHECK VALVE QnE21V1228 FAILS 10 CLOSE 1.00€ -03 THHCVE21V1728
89, 1.606-10 QnE21VOS1B AND QnE21V0628 FAIL TO CLOSE, CC 1.60E-04 1HHCVCHGL 1 -02
CHECK VALVE QnE21V122A FAILS T0 CLOSE 1.00€-03 THHCVE? 1V122A
CHECK VALVE QnE11VO28 FAILS TO CLOSE 1.00€-03 1HHCVE 11028~
90, 1.60E-10 GnE21VOS1B AND GnE21VO62B FAIL TO CLOSE, CC 1.60€ - 04 1MPCVCHGE ] - 02
CHECK VALVE QnE21V122A FAILS TO CLOSE 1.00€-03 1V HCVER V1224
CHECK VALVE QnE21V026 FAILS 10 CLOSE 1.006-03 * HHCVE 21026 -
91. 1.60€-10 CHECK VALVE QnE21VOS1B FAILS TO CLOSE 1.00€-03 THNCVEZ1V0518
CHECK VALVE QnE21VO62B FAILS TO CLOSE 1.00E-03 1HHCVE21V0628
GnE21V122C AND OnE11VO2B FAIL TO CLOSE, CC 1.60E - 04 1HHCVCHGE 1 - 12
92. 1.60€- 10 CHECK VALVE QnE21VOS1B FAILS TO CLOSE 1.00E-03 1HHCVE21VOS 18
CHECK VALVE QnE21V062B FAILS TO CLOSE 1.00€ -03 THHCVE 2 1V0628
OnE21VI22C AND OnE21V026 FAIL TO CLOSE, CC 1.60E -04 1HHCVCHGE] - 11
93. 1.60E-10 CHECK VALVE QnE21VOS1B FAILS TO CLOSE 1.00€-03 THHCVE21V0518
CHECK VALVE QnE21V062B FAILS TO CLOSE 1.00E-03 1HHCVE 21V0628
GnE21V122B AND QnE11VO28 FAIL TO CLOSE, CC 1.60E - 04 THHCVCHGC] - 10
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PAGE

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF

9

TREE NAME: CHGCI

CUTDES VER.1.7,

TABLE A-18 (CONT.)
CHGCI.DES FILE

11-17-89

INPUT FILE: CHGCI.CDS

1.00E-15

GATE GOOOY 1S: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER

107,

108.

109.

m.

112.

114,

115.

CUTSET PROSB.

1.60E-10

1.60E-10

1.60E-10

1.00E-12

1.00€-12

1.00€-12

1.00€-12

1.00€-12

1.00€-12

1.00€-12

BASIC EVENT

CHECK VALVE
CHECK VALVE

NAME

QnE21VOSIC FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE

(page

AnE21V1228 ANC QnE21v026 FAIL TO CLOSE, CC

CHECK VALVE
CHECK VALVE

QnEZ21VOS1C FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE

QnE21V122A AND OnE11V028 FAIL TO CLOSE, CC

CHECK VALVE
CHECK VALVE

QnE21VOS1C FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE

QnE21V122A AND QnE21Vv026 FAIL TO CLOSE, CC

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

CHECK VALVE
CHECK VALVE
CHECK VALVE
CHECK VALVE

OnE21VOS1A FAILS TO CLOSE
QnE21V066A FAILS TO CLOSE
GnE11V028 FAILS TO CLOSE

QnE21V122C FAILS TO CLOSE

OnE21VOS1A FAILS TO CLOSE
QnE21VO66A FAILS TO CLOSE
QnE21V026 FAILS TO CLOSE

OnEZ21V122C FAILS TO CLOSE

QnE21VOS1A FAILS YO CLOSE
QnE21VO66A FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

QnE21V122B FAILS TO CLOSE

QnEZ1VOS1A FAILS TO CLOSE
QnEZ1VOS6A FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE

OnE21V122B FAILS TO CLOSE

QnE21VOS1A FAILS TO CLOSE
QnEZ1VO66A FAILS 10 CLOSE
QnE21V122A FAILS TO CLOSE
QnE11V028 FAILS YO CLOSE

QnE21VOS1A FAILS TO CLOSE
QnE21VO66A FAILS TO CLOSE
QnE21V1Z22A FAILS TO CLOSE
GnE21v026 FAILS TO CLOSE

QnE21VOS18 FAILS TO CLOSE
OnE2TVO66E FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

QnEZ1V122C FAILS TO CLOSE

Page A-76

9

EVENT PROB. IDENTIFIER
1.00€-03 THHCVE21VO51C
1.00€-0% THHCVEZ 1V062C
1.60€-04 THHCVCHGCI -09
1.00€-03 1HHCVE21VOS1C
1.00€-03 THHCVE21V062C
1.60€-04 THHCVHGC! - 08
1.00€-03 THHCVEZIVOS1C
1.00€-03 THHCVE21V062C
1.60E-04 1HHCVCHGCT -07
1.00€-03 THHCVERTVO51A
1.00E-03 THHCVE2 1V066A
1.00E-03 1HHCVE 11v028-
1.00E-03 THHCVEZ TV122C
1.008-03 THHCVE21VOS1A
1.00€-03 THHCVE21V066A
1.00€-03 1HHCVE21V026-
1.00€-03 THHCVE21VI22C
1.00€-03 1HHCVE21VOS 1A
1.00€-03 THHCVE 2 1V066A
1.00E-03 THHCVE11V028-
1.00E-03 THHCVE21V1228
1.00€-03 THHCVEZ1V0S 1A
1.00€-03 THHCVEZ 1VO66A
1.00€-03 1HHCVE21V026 -
1.00E-03 THHCVEZ21V1228
1.00E-03 THHCVEZ1VOS51A
1.00E-03 THHCVEZ 1V066A
1.00E-03 THHCVE21V122A
1.00€6-03 THHCVE11v028-
1.00g-03 THHCVEZ1VOS 1A
1.00€-03 THHCVE2 1VO66A
1.00€-03 THHCVE2IVI22A
1.C0E-03 THHCVE21v026-
1.00€-03 THHCVE21VO5 18
1.00E-03 THHCVE 2 1V0668
1.00E-03 THHCVE 11v028-
1.00E-03 THHCVE21V122C
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PAGE

CUT SETS FOR GAT. GOOOY WITH CUTOFF PROBABILITY OF

10

TREE NAME: CHGCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: CHGCI.CDS

TABLE A-18 (CONT.)
CHGCI.DES FILE

1.00€-15

GATE GODD1 1S: CONT. BYPASS THROUGH PENE. 19 OR 20

NUMBER

117.

118.

119.

120.

121.

122.

123.

125,

CUTSET PROB.

1.00€-12

-

.D0E-12

1.00E-12

1.00€-12

1.00E-12

1.00€-12

1.00E-12

1.00€-12

BASIC

...................................................................

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

QnE21V0S1B FAILS TO CLOSE
QnE21VO66B FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE
QnE21V122C FAILS TO CLOSE

. QnE21V051B FAILS TO CLOSE

QnE21VO66B FAILS TO CLOSE
QnE11v028 FAILS TO CLOSE
QnE21V1228 FAILS TO CLOSE

QnE21V0518 FAILS TO CLOSE
QnE21V0668 FAILS TO CLOSE
QnE21v026 FAILS TG CLOSE
QnE21Vv1228 FAILS TO CLOSE

QnE21V0S18 FAILS YO CLOSE
QnE21V066B FAILS TO CLOSE
QnE21VI22A FAILS TO CLOSE
QnET1VO28 FAILS TO CLOSE

QnE21V0S51B FAILS TO CLOSE
QnE21V0668 FAILS TO CLOSE
QnE21v1222 FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE

QnE21V051C FAILS TO CLOSE
OnE M1V066C FAILS TO CLOSE
QnE11v028 FAILS TO CLOSE

OnE21V122C FAILS TO CLOSE

QnE21V0S1C FAILS TO CLOSE
QnE21V066C FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE
QnE21v122C FAILS TO CLOSE

QnEZ21VO51C FAILS TO CLOSE
QnE21V066C FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

OnE21V1228 FAILS TO CLOSE

QnE21V0S1C FAILS TO CLOSE
OnE21V066C FAILS TO CLOSE
QnE21V026 FAILS TO CLOSE
QnE21V1i22B FAILS TO CLOSE

OnE21VOS1C FAILS TO CLOSE
QnE21VOGEC FAILS TO CLOSE
QnE21V122A FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

(page

10)

Page A-77

EVENT PROB.

...........

IDENTIFIER

-03 THHCVER21V0S5 18
-03 THHCVE21V0668
-03 THHCVE21V026-
-03 THHCVE21V122C

THRCVE21VD518
THHCVE21V0668
THHCVE 11v028-
THHCVE21V1228

THHCVEZ1VDS5 18
THHCVE21V0668
THHCVE21V026-
THHCVE21V1228

1HRCVE21VO518
THHCVEZ2 1VD668
THHCVE21V122A
THHCVE 11V028-

THHCVE21VO51B
THHCVER21V0668
THHCVE21V122A
THHCVEZ21V026-

THHCVEZ21VOD51C
THHCVE21V066C
THHCVE 11v028-
THHCVE21V122C

THNCVE21VD51C
THHCVE21V066C
THNCVER21V026 -
THNCVE21V122C

1HKCVE21V051C
THHCVE21V066C
THHCVE 11v028-
THHCVE21V1228

THHCVE21V051C
1HHCVE2 1V066C
THNCVEZ1V026-
THHCVEZ1V1228

THHCVEZ 1V051C
THHCVEZ 1VD66C
THHCVEZ21VIZ22A
THHCVE 11V028 -
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: [
TABLE A
ALL L. UES FlLE
A REF NAME #
ES VER Ry
NPUT ¥ - D¢
R GA FF PROBABILITY OF 1 £ Dage
ATE HROUGH PENE 9 OR 2
NUMBE R BASIC EVENT NAME ENT PRC ENTIF
HECK VALVE QnE21v0S1 FA S F F 3 HE f 51
HECK VALVE QnE21VD&6C FA f 1 3 VE : C
MECK VALVE QnE21V122A FA £ £-03 HOVE ;
" c ¢ T r S 1 " ph >
HECK VALVE QnE21V026 FA : E-03 HHCVE
f HECK VALVE Oné VOS1A FAl )k 5 1
K VALVE QnE VO6ZA FA| 3 3
HECK VALVE QnE11V028 FAILS E 0F - 03 1
HECK VALVE QnE21V122C FAIL )E - 03 HHCVE21V122C
£ HECK VALVE QnEZIVOS1A FA Cf 13 3 MH 51A
K VALVE QnE21VOA2A FAl NSk OE - 03 HHCVE 62A
K VALVE QnE21v026 F E OE - 03 HHCVE Y
) L <O
T anE 21v123 4 Ch { 99
HECK VALVE QnEZ21V12¢ A >t 3 5 HHCVE ¢ éeC
. f IECK VAL) SE E-03 1HHCVE 514
ME K A o I o i
"» t )E-03 HHCVEZ1V062A
HE CK - -
‘,. VAl OF 3 THHCVE 28
HECK VAL £ 00E-03 HHCVE21v1228
£ HECK VALVE GnEZ21VOSIA FAILS 03 1 HHI
NECK VALVE QnE?Z FAI 3 ‘,mv
HECK VALVE QnE: FAILL OE - 03 1HMC
HECK VALVE QnEZ FA] »E £ 3 THM
t HELK vE QUnte ¥ ¥ HHCVE
WE CK VE QnE FAI 00E - 03 NHCVE2
CHECH VE QnE2 FAl 03 1HHCVE 2
HE CK VE QnE11VO28 3 1HHCVE 1
3 13 HECK VALVE QnE: 3 1HHCVE2
"“_‘l -A,%.r J"t Y ."h)\;‘
HECK VALVE OnE: 1HHCVE
o " p - St
HECK VALVE QnEZ2 1HHCVE ¢
£ HECK VALVE QnEZ1VODS1B FA L HHCVE 5186
HECK VALVE QnEZY ¢ JOE -03% THHCVE ¢ e
MECK VALVE QnE11 E-03 1HHCVE 1
HECK VALVE QOnEZ t 3 HHCVE: 12
£ 21
: 1ECK VALVE QnE21VOS1B FA! t E-03 HH
HECK VALVE QnEZ2TV062B FAl F E-03 1HH
HECK VALVE 1v( EA OF 3 HH
HECK VALVE QnE21V122C FAl E OE-03 MM
HECK VALVE OnE21 E ) 3 HH
HECK VALVE QnE21 ) 3 HH
HECK VALVE QnE 0F -03 HH
MECK VALVE QnE; )€ -03 HHI
] A SEPTE K 9Q




PAGE

CUT SETS FOR GATE GOOOY WITH CUTOFF PROBABILITY OF

TREE NAME: CHGCI
CUTDES VER.1.7, 11-17-89
INPUT EILE: CHGC!.CDS

TABLE A-18 (CONT.)
CHGCI.DES FILE

1.00€-15

GATE GOOO1 IS: CONT, BYPASS THROUGH PENE. 19 OR 20
BASIC EVENT NAME

NUMBER

137.

138.

139.

140.

161,

162.

143,

164,

CUTSET PROB.

1.00€-12

1.00€-12

1.00E-12

1.00€-12

1.00E-12

1.00€-12

1.00€-12

1.00€-12

REDUCED SUM OF PROBABILITY OF FAILURE =

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHEZK
CLECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

CHECK
CHECK
CHECK
CHECK

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE

OnE21V0518 FAILS TO CLOSE
QnE21v0628 FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE
QnE21vi228 FAILS TO CLOSE

QnE21V0518 FAILS TO CLOSE
QnE21V0628 FAILS TO CLOSE
QnE21V122A FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

QnE21V051B FAILS TO CLOSE
QnE21v062B FAILS TO CLOSE
QnE21V122A FAILS TO CLOSE
QnEZ1V026 FAILS TO CLOSE

QnE21VO51C FAILS 10
QnE21v062C FAILS Tu
QnE11v028 FAILS TO CLOSE
QnE21V122C FAILS TO CLOSE

QnE21VOS1C FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE
QnE21V026 FAILS TO CLOSE
QnE21v122C FAILS TO CLOSE

QnE21V0S1C FAILS TO CLOSE
QnE21V0E2C FAILS TO CLOSE
QrE11v028 FAILS TO CLOSE
QnE21Vv1228B FAILS TO CLOSE

QnE21V051C FAILS TO CLOSE
QnE21vD62C FAILS TO CLOSE
QnE21V026 FAILS TO CLOSE
QnE21V1228 FAILS TO CLOSE

QnE21v051C FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE
QnE21V122A FAILS TO CLOSE
QnE11VO28 FAILS TO CLOSE

QnE21VOS1C FAILS TO CLOSE
QnE21V062C FAILS TO CLOSE
QnE21V122A FAILS TO CLOSE
QnE21v026 FAILS TO CLOSE

(page

9.3326-07

12)

Page A-79

EVENT PROB.

1.00€-03
1.00€-03
1.00£-03
1.00€-03

8332 sass =am

'
o
(™

il

1.00E-03
1.00€-03
1.00€-03
1.00€-03

1.00E-03
1.00€-03
1,00€-03
1.00E-03

IDENTIFIER

THHCVE21VO518
1HHCVEZ1V0628
THHCVEZ21V026-
THNCVE21V1228

1HHCVEZ21v0518
1HHCVE21V0628
THHRCVE21V122A
1HHCVE 11V028-

THHCVE21V0518
1HHCVE21V0628
THHCVE21V122A
THHCVE21V026-

THHCVE21VO51C
THHCVER1V062C
THHCVE11v028-
THHCVER21V122C

THHCVE21VOS1C
TNHCVE21V062C
THRCVE21V026-
1HHCVE21V122C

1HHCVEZ21VO0S1C
THNCVE21V062C
1HHCVE 11V028B-
THHCVE21V1228

1HHCVE21VO51C
THHCVEZ21V062C
1HHCVE2TV026-
THHCVER21V1228

THHCVE21VOS1C
1HNCVE21vD62C
THRCVE21V122A
1HHCVE 11v028-

THHCVE21VO51C
1HHCVER1V062C
THHCVE21V1224A
THHCVE21V026-
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Index
No.

10

11

12

TABLE A-19

CHECK VALVE GROUPS USED IN COMMON CAUSE FAILURE
CALCULATION OF THE RHRCI FAULT TREE

Component
Numbers

(nE11VOS51A
(nE11VO21A
OnE11VO042A

OnE11VO51A
QnE11VO21A
OnE11V0428B

QnE11VO51B
GnEllvO021B
OnE11V042A

QnE11V0518
OnEl1V0218
QnE11V042B

OnE11V051C
GnE11V021C
OnE11V042A

QnE11VOS1C
QnE11V021C
QnE11V0428B

QnE21IVO77A
QnE21VO76A

QnE21V0778B
(nE21V0768B

QnE11VO38A
(nE11v028

OnE11V038BA
QnE21V026

QnE11V0388B
OnE11V028

QnE11V0388B
QnE21V026

Function

Check Valves between the Loop 3 Cold
Leg and PHR Pump Discharge

Check Valves between the Loop 3 Cold
Leg and RHR Pump Discharge

Check Valves between the Loocp 2 Cold
Leg and RHR Pump Discharge

Check Valves between the Loop 2 Cold
Leg and RHR Pump Discharge

Check Valves between the Loop 1 Cold
Leg and RHR Pump Discarge

Check Valves between the Loop 1 Cold
Leg and RHR Pump Discharge

Check Valves between the Loop 1 Hot Leg
and RHR Pump Discharge

Check Valves between the Loop 2 Hot Leg
and RHR Pump Discharge

Check Valves between the RHR Pump
Discharge and the RWST through RHR Pump
A Discarge and RHR Pump Suction Piping

Check Valves between the RHR Pump
Discharge and the RWST through RHR Pump
A Discharge and CCP Suction Piping

Check Valves between the RHR Pump
Discharge and the RWST through RHR Pump
B Discharge and RHR Pump Suction Piping

Check Valves between the RHR Pump
Discharge and the RWST through RHR Pump
B Discharge and CCP Suction Piping

Page A-82

Group
Size

3
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VER 1.6

'SIMON Case file for Tree: RHRCI;
28

*ILHCVE11VOS1AK
YILHCVETIVO2IAK
"TLHCVET11VO42AK !
"TLHCVET1VO4L2BK ¢
"1LHCVRHRC! -01KCC!
"TLHCVRHRC! -02KCC!
"1LHCVE11VOS1BK ¢
"ILHCVE1IVO21BK
"1LHCVRHRC ! -03KCC!
"1LHCVRHRC! - D4KCC !
"ILKCVET1IVOSIiCK !
"ILHCVE1IVO21CK !
"1LHCVRHRC 1 - 05KCC!
"1LHCVRHRCT - 06KCC!
"INHCVE2IVOT7AK !
"THRCVEZIVOT76AK '
*1HHCVRHRCT -07KCC
"INNCVE21VO77BK *
"INHCVER21VD76BK !
"1LHCVRKRC | - 0BKCC !
"ILHCVE11VO3BAK !
'1LHCVE11V028-Kk !
‘1LHCVRHRC! -09KCC*
'IHHCVEZ1VD26-K !
' 1LHCVRHRCI - 10KCC*
PILHCVET1VO38BK
"1LHCVRHRCI - 11KCC*
'"1LHCVRHRCI - 12KCC!

01

042
062
062
662
623
623
062
062
623
623
062
062
623
623
062
062
621
062
062
621
062
062
621
062
621
062
621
621

0.000000

0.000060
0.000000

Created:

CO0O0DO0OOO0COOOOOOoOOoO0COoDDODDDOOO

12/06/91

CO0ODCOVOCOOLOOOOOOOCODOOOOD

TABLE A-20

RHRCI.SIM FILE

17:22"

Page A-83
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TABLE A-21
RHRCI.TAB FILE

SimonS, VER 1.4 Table Output File 02/28/92 15:49

SIMON Case file for Tree: RHRCI; Created: 12/06/91 17:22

FT 1DENT COMP  FAJLURE MODE FAIL RATE VARIANCE SOURCE TIME PROBABILITY VWARIANCE
T1LHCVE 11VOS1AK cv CV FAILS TO CLOSE; Ef=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62E-07
TLHCVE 11V021AK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5,620E-07 455C 0.000E+00 1.00E-03 5.,628-07

TLHCVE 11VD42AK Cv Cv FAILS TO CLOSE; EF=3 1.000€-03 5.620E-07 4550 0.000€+00 1.00€-03 5.42€-07
TLHCVE 11V04 28K cy CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000£+00 1.00E-03 5.62E-07
9

TLHCVRHRC] -01KCC  CV CC/MGL; FAC(3/3 FAIL) 1.36-01 1.300€-04 .S00E-09 4550  0.000E+00 1.30€-04 9.50€-09
CV T, CV FAILS TO CLOSE; EF=3

TLHCVRHRC] -02kCC  CV CC/MGL; FAC(3/3 FAIL) 1.38-01 1.3006-04 ©.500E-09 455C 0.000E+00 1.30E-04 9.50E-09
CV T, CV FAILS TO CLOSE; EFf=3

1LHCVE11VD5 18K cv CV FAILS YO CLOSE; EF=3 1.000E-03 5.8620€-07 4550 0.000E+00 1.00€-03 5.62E-07
TLHCVE11V0218BK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550  0.000E+00 1.00€-03 5.62€-07

TLHCVRHRC] -03KCC  CV CC/MGL; FAC(3/3 FAIL) 1.3E-01 1.300€-04 .S00E-09 4550 0.000E+00 1.3CE-04 9.50€-09
CV T, CV FAILS TO CLOSE; EF=3

o

TLHCVRHRC] -04KCC CV CC/MGL; FAC(3/3 FAIL) 1.3E-01 1.3006-04 9.500E-09 4550 0.000E+00 1.30€E-04 9.50E-09
CV T, CV FAILS TO CLOSE; EF=3

TLHCVE11VO51CK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620€-07 4550 0.000£+00 1.00€-03 S .62E-07
1LHCVE11VO21CK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.DO0DE+00 1.00E-03 5.626-07

1LHCVRHRCI -05KCC  CV CC/MGL; FAC(3/3 FAIL) 1.3E-01 1.300E-06 9.5006-09 4550 0.000£+00 1.30€-04 9.50€-09
CV T, CV FAILS TO CLOSE; EF=3

TLHCVRHRC] -06KCC  CV CC/MGL; FAC(3/3 FAIL) 1.3e-01 1.300E-04 9.5006-09 4550 0.000£+00 1.30€-04 9.50€-09
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21VO774K cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62€-07
THHCVE21VOT6AK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62E-07

THHCVRHRCT-07XCC  CV CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-0B 4550 0.000E+00 1.60€-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVE21VO7TBK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620€-07 4550 0.000€+00 1.00€-03 5.626-07
THHCVEZ21VO76BK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.626-07

TLHCVRHRC] -08KCL €V CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-0B 4550  0.0D00E+00 1.60€E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

1LHCVE 11VO3BAK cv CV FAILS TO CLOSE; EF=3 1.000E-03 5.620E-07 4550 0.000E+00 1.00€-03 5.62€-07
TLHCVE11V028-K v CV FAILS TO CLOSE; EF=3 1.000€-03 5.6206-07 4550 0.000€+00 1.00E-03 5.62E-07

TLHCVRHRC! -09KCC  CV CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-04  1.440E-08 4550 0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

THHCVER1VD26-K cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.6208-07 4550 0.000E+00 1.00€-03 5.626-07

TLHCVRHRCL-10KCC €V CC/MGL; FAC(2/2 FAIL) 1.6E-01 1.600E-D4 1.440E-08 4550 0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

TLKCVE 11v0388BK cv CV FAILS 7O CLOSE; EF=3 1.0006-03 5.6208-07 4550  0.000E+00 1.00€-03 5.62€-07

TLHCVRHRCI-11KCC €V CC/MGL; FAC(2/2 FAIL) !.6E-01 1.600E-04 1.440E-08 4550 0.0D00E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3

TLHCVRHRCI-12KCC  CV CC/MGL; FAT(2/2 FAIL) 1.6E-01 1.600E-064 1.440E-08 4550 0.000E+00 1.60E-04 1.44E-08
CV T, CV FAILS TO CLOSE; EF=3
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TABLE A-22
RHRCI.OUT FILE

. RHRC1 . CUT ver. 1.61 2/28/92 15:49:32

FAULT TREE DESCRIPTION

(1) NUMBER OF GATES INPUT
(2) NUMBER OF COMPONENTS 1NPUT
(3) NUMBER OF EVENTS [N COM GATE TO BE CONSINERED AT ONE TIME

GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS

1. GO0O1 AND 2 0 0 Goo02 Groke

2. G0oO2 Or 5 0 0 0003 <0014 60023 60032 G0037
3. GOOoU3 oR 2 0 0 60004 G0011

4, GOO04 AND 2 0 0 GOooos 60008

$. GOOO0S AND 0 2 0 1LHCVE 11VO® (AK TLHCVET1VO21AK
6. GOOO8 OR 0 2 © TLHCVE 11V b 2AK 1LHCVE11V042BK
7. GOO11 OR 0 2 0 1LHCVRHRC ! -01KCC 1LHCVRHRC! -02KCC
8. G004 ORr 2 0 0 Go0Ys 60020

9. GOO15 AND Z 0 0 0016 G0008

10. GOO1& AND U 2 0 TLHCVETIVOS1BK  1LHCVE11V021BK
11. G0020 o 0 2 0 1LHCVRHRCI-O3KCC 1LHCVRHKCI -04KCC
12. GO023 OrR 2 0 0 G0024 0029

13, 60024 AND 2 0 0 0025 60008

14. G0O2% AND g 2 -9 1LHCVE11vOS1CK 1LHCVE11VD21CK
15. G0O29 OR 0 2 0 ILHCVRHRCI-05KCC 1LHCVRHRCI-06KCC
16. GOO32 OR 1 1 0 GO033 THHCVRHRC [ -07KCC
17. GOO33 AND 6 2 0 THHCVEZ 1VO77AK THHCVE21VO76AK
18. GOO37 Or 1 1 0 60038 TLHCVRHRCI-0BKCC
19. 60038 AND 0 2 9 THHCVE21VOT7BK THHCVEZ 1VO76BK
20. G00&2 ORrR & 0 0 GO043 G00&8 G0O0S53 GO0S8
21, G0043 OR 1 1 0 GO044 1LNCVRMNFCI -D9KCC
22. GDO&L4 AND 0 2 0 TLHCVE 11V038AK 1LKCVE 11V028-K
23. GO04B Or 1 1 0 GOO4L9 TLHCVRHRCI - 10KCC
24, GOO&LY AND 2.9 TLHCVE 11VO38AK THHCVE21V026-K
25. GOOS3 oR 1 1 0 G00S54 TLHCVRHRCI - 11KCC
26. GOOS4 AND 0. - 2.8 TLHCVE S 1VO38BK  1LHCVE11VO02B-K
27. GODS8 oR 1 1 0 G00S9 TLHCVRHRC! - 12KCC
28. G0OOS9 AND 0 2 0 TLHCVE11VO38BK  YHHCVE21V026-K
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RHRCI .CUT
BASIC EVENT LIST

COMPONENT ,
NAME

1LHCVE11VO5 1AK
1LHCVE11V021AK
TLHCVE 11V04 2AK
1LHOVE 11V042BK
TLHCVRHRCT -01KCC
TLHCVRHRC] -02KCC
TLHCVE11V0S5 1B
TLHCVE11VO21BK
TLHCVRHRCT -02KCC
TLHCVRHRC] - 04KCC

. TLHCVE11VOD51CK

1LHCVET11V021CK

. 1LHCVRHRC! -05KCC
. TLHCVRHRC] -04KCC
. THHCVE21VO77AK
. 1HHCVE21VOT76AK
. THHCVRHRC]-07KCC
. THHCVEZ21VO77BK
. THHCVE21VO76BK
. TLHCVRHRCI -08KLC
. TLHCVE11v038AK
. TLHCVE11V02B-K
. 1LHCVRHRC1-09KCC
. THHCVE21V026-K
. TLHCVRHRCI -10KCC
. TLHCVE 11V038BK
. 1LHCVRHRC] - 11KCC
. TLHCVRHRCI-12KCC

PROBABILITY
.0000€E -03
.0000E-03
.0000E - 03
.D000E - 03
. 3000€ - 04
. 3000E - D4
.0000€-03
.00O0E-03
. 3000€ - 04
. 3000€ - 04
.O000E-03
.0000E-03
.3000€ - 04
. 3000E - 04
.0000E - 03
.0000E - 03
.6000E - 04
.0000€-03
.0000€-03

s s ol . i il il D il i i e il S D il lh ilh ol il el i
T

.6000E - 04
.0000E - 03
.6000E - 04
.6000€ - 04

TABLE A-22 (CONT.)

VAR |ANCE

5.6200€-07
5.6200€-07
$.6200€-07
5.6200€-07
9.5000E - 09
9.5000€-09
$.6200€-07
$.6200€-07
9.5000€¢-09
9.5000€-09
5.62006-07
5.6200E-07
9.5000€-09
9.5000€-09
5.6200E-07
5.6200E-07
1.4400€-08
5.6200€-07
5.6200€-07
1.4400E-08
5.6200E-07
5.6200€-07
1.4400€-08
5.6200€-07
1.4400E-08
S.6200E-07
1.4400E-08
1.4400€-08

RHRCI.OUT FILE

Ver.,

GATES INPUT TO...

Page A-87

1.61

GOO4S
G0054

GO0S9
60059

2/28/92

15:49:32
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RHRC! .CUT

QUANTIFICATION RESULTS

Cutsets for GATE GO001 with a cutoff probability of

TABLE A-22 (CONT.)

RHRCI.OUT FILE

ver. 1.61

1.00e-18

2.56E-08

BEEEREEE

g

SE888888s88Rs28882888888s8

bbbttt

ooo
nER
:

e ox s

333335 HH Y-

o
o
™

&k e 4

ot
=
™

o

333343

gE22 2

334

ARk
_._._...._......._._a‘.._....._._...cgg
CODOCODODOODODOOOOM

.30€-10

1LHCVRHRC | -08KCE
1LHCVRHRC] - 08KCC
1LHCVRHRC] -08KCC
1LHCVRHRC] -08KCC
THHCVRHRCI - 07KCC
THICVRHRC] -07KCC
THHCVRHRC ] -07KCC
THHCVRKRCI -07KCC
1LHCVRHRC | - 06KCC
TLHCVRHRC] - USKCC
1LHCVRHRC -06KCC
1LHCVRHRC] - 06KCC
TLHCVRHRCI -05KCC
TLHCVRHRC ! - 05KCC
TLHCVRHRC -05KCC
TLHCVRHRC1 -05KCC
TLHCVRHRC! - 04KCC
1LHCVRHRC] -04KCC
TLHCVRHRC [ -04KCC
TLHCVRHRC | -04KCC
1LHCVRHRC -03KCC
T1LHCVRHRC! -03KCC
1LHCVRHRC] -03KCC
1LHCVRHRCT - 03KCC
1LHCVRHRC! -02KCC
TLHCVRHRC] - 02KCC
TLHCVRHRC] -02KCC
TLHCVRHRCI -02KCC
1LHCVRHRC] -01KCC
TLHCVRHRC] -01KCC
TLHCVRHRC! -01KCC
1LHCVRHRC ! -01KCC
TLHCVRHRC | -DBKCC
TLMCVRHRC] -08KCC
TLHCVRHRC] -0BKCC
1LHCVRHRC! -08KCC
THHCVE21VO77BK

THHCVE21VO77BK

THHCVE21VO77BK

THHCVEZ1VO77BK

THHCVRHRC - 07KCC
THRCVRHRC] -07KCC
THHCVRMRCT-07XCC
THRCVRNRCI -07XCC
THHCVEZ1VO77AK

THHCVEZ2 1VO77AK

THHCVEZ1VOT7AK

THHCVE21VOT7AK

TLHCVRNRC] -06KCC
TLHCVRHRC ] -06KCE
TLHCVRHRC] - 06KCC
TLHCVRHRC - 06KCC
TLHCVRHRC | - 05KCC
TLHCVRHRC -05KCC
TLHCVRHRC] - 05KCC
TLHCVRHRC -05KCC
TUHCVRHRC! - 04KCC
TLHCVRHRC ] -046KCC
1LHCVRHRC! -04KCC
TLHCVRHRC | -04KCC

1LHCVRHRCI - 12KCC
1LHCVRHRC] - 11KCC
1LHCVRHRC] - 10KCC
1LHCVRHRC] -09KCC
T1LHCVRHRCI - 12KCC
1LHCVRHRCI - 11KCC
T1LHCVRHRCI - 10KCC
TLHCVYRHRC { - 09KCC
1LMCVRHRZ] - 12KCC
1LHCVRHRC! - 11KCC
1LHCVRHRCI - 10KCC
1LHCVRHRC] -09KCC
1LHCVRHRCI - 12KCC
TLHCVRHRC! - 11KCC
TLHCVRHRC1 - 10KCC
1LHCVRMRC -09KCC
1LHCVRHRC - 12KCC
1LHCVRMRC ; - 11KCC
TLHCVRHRCI - 10KCC
1LHCVRHRC! - 09KCC
TLHCVRHRC! - 12KCC
TLHCVRHRC I - 11KCC
TLRCVRHRCI - 10KCC
1LHCVRHRC] - O9KCC
1LHCVRHRCI - 12KCC
1LHCVRHRCT - 11KCC
1LHCVRHRC! - 10KCC
1LHCVRHRCI -09KCC
TLHCVRHRC - 12KCC
1LHCVRKRCI - 11KCC
TLHCVRHRCI - 10KCC
TLHCVRHRC] -09KCC
THHCVE21V026-K
TLHCVE11V028-K
1LHCVE 11VO38AK
T1LHCVE 11V038AK
THHCVE21V0768K
THHCVE21VO76BK
THHCVE21VO768K
1HHCVE21V] 768K
THHCVE21v026-K
1LHCVE 11v028-K
TLHCVE 11VO38AK
1LHCVE 11VO38AK
1HHCVE2 1VO76AK
1HHCVE21VOT76AK
THHCVE21VO76AK
THHCVE21VOT76AK
THHCVEZ 1V026-K
TLHCVE11V028-K
1LHCVE 11v038AK
TLHCVE 11V038AK
HHCVE21V026-K
TLHCVE11VO28-K
1LHCVE 11v038AK
1LHCVE 11VO38AK
THHCVE21V026-K
TLHCVE11v028-K
1LHCVE11VO38AK
1LHCVE 11V038AK

1LHCVE11v038BK
1LHCVE11v0388K
THHCVE21V026-K
TLHCVE11v(28-K
1LHCVRHRC! - 12KCC
TLHCVRHRCI - 11KCC
TLHCVRHRC - 10KCC
TLHCVRHRC! - 09KCC
TLHCVE 11v0388K
1LHCVE 11v038BK
THHCVE21V026-K
1LHCVE 11v028-K
TLHCVRHRC - 12KCC
TLHCVRHRC! - 11KCC
1LHCVRHRCT - 10KCC
1LHCVRHRC -09KCC
TLHCVE 11v0388x
1LHCVE11v0388K
THHCVE21V026-K
TLHCVET11v028-K
1LHCVE 1 1v0388K
1LHCVE 11v0388BK
THHCVE21Vv026-K
1LHCVE11v028-x
1LHCVE11vD388K
TLHCVE11VO38RK
THHCVE21V026-K
1LHCVE11vD28-K

Page A-88
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RERCI.CUT

QUANTIFICATION RESULTS

Cutsets for GATE GOOO1 with a cutoff probability of
.30E-10
.306-10
.30€-10
.30€-10

107.
108.

110.
11,
112.
113.
114,
115,
116.
117.
118.
119.
120.
121.

1
1
1
1

1.30€-10

B s sl s el il sl e . il i i i s Dl il il i il il ol el Al s il s D il i sl il i il ol el ot il i B o il il i ol

.30€-10
.30E-10
.30E-10
.30E-10
.30€-10
.30€-10
.30€-10
.00E-12
.D0E-12
.OOE-12
.00E-12
.DOE-12
.D0E-12
.00E-12
.U0E-12
.60E-13
60E-13
.60E-13
L60E-13
.GOE-13
.60E-13
.60E-13
.60E-13
.60E-13
.60E-13
L6UE-13
.60E-13
.60E-13
.60E-13
.60E-13
.B0E-13
.60E-13
.60E-13
.60E-13
.60E-13
.60E-13
.60E-13
.60E-13
L60E-13
.00E-15
.00E-15
.00E-15
.00E-15
.00E-15
.00E-15
.00E-15
.00E-15
.00E-15
.D0E-15
.00E-15
.D0E-15
.00E-15
-D0€-15
.00E-15
.00E-15
.00E-15

1LHCVRHRC | -03KCC
1LHCVRHRCI -03KCC
1LMCVRHRCI -03KCC
1LHCVRHRC] -03KCC
1LHCVRHRC! -02KCC
TLHCVRHRCI -02KCC
1LHCVRHRC] -02KCC
TLHCVRHRCI -02KCC
1LHCVRHRC] -01KCC
1LHCV.'HRC1 -01KCC
1LHCVRHRC -01KCC
1LHCVRHRC-01KCC
1HHCVE21VO77BK
THHCVE21VO77BK
THHCVE21VO77BK
1HHCVEZ21VO77BK
1HHCVE21VO77AK
1HHCVE21VOT7TAK
THHCVE21VD77AK
THHCVEZ 1VO77AK
TLHCVE 11v042BK
1LHCVE 11V042BK
1LHCVE11V042BK
1LHCVE 11V042BK
1LHCVE 11VC42AK
1LHCVE 1 1V042AK
1LHCVE 11V042AK
1LHCVE 11V042AK
1LHCVE 11V0428K
TLHCVE 11VD42BK
1LHCVE 11V042BK
1LHCVE11V042BK
1LHCVE 11V042AK
TLHCVE11VO42AK
1LHCVE 11V042AK
1LHCVE 11V042AK
1LHCVE11VOS1AK
1LHCVE 11VO51AK
TLHCVE 11VOS 1AK
TLHCVE 11VOS1AK
1LHCVE11VO5 1AK
1LHCVE 11VOS1AK
1LHCVE 11V0S51AK
1LHCVE 11V0S 1AK
TLHCVE 11V042BK
1LHCVE 11v042BK
1LHCVE 11v04 28K
1LHCVE 11v042BK
1LHCVE 11VO42AK
1LHCVE 11V042AK
1LHCVE 1 1VD4L2AK
TLHCVE11V04&2AK
1LHCVE 11V04 26K
1LHCVE 1 1V042BK
1LHCVE 11V042BK
TLHCVE 11V042BK
1LHCVE 11VD42AK
TLHCVE 1 1VO4A2AK
1LHCVE 11V042AK
TLHCVE 11V042AK
1LHCVE 11VD51AK

TABLE A-22 (CONT.)

THHCVEZ21V026-K
TLHCVE11v028-X
1LHCVE 11V038AK
1LHCVE 11VO38AK
THHCVE21V026-K
1LHCVE11v028-K
1LHCVE 11VO38AK
1LHCVE 11V038AK
THHCVE21V026-K
1LHCVE11V028-K
1LHCVE 11V038AK
TLHCVE 1 1VO3BAK
THHCVEZ1VO76BK
1HHCVE21VO76BK
1HHCVE21VO76BK
THHCVEZ2 1VO76BK
THHCVE2 1VO78AK
THHCVE2 1VO76AK
1HHCVE21V076AK
THHCVE 2 1VO76AK
1LHCVE11VOS1CK
1LHCVE11VOS 1CK
1LKHCVE 11V051CK
1LHCVE11v051CK
1LHCVE11VO51CK
TLHCVE11v051CK
1LHCVE11VES1CK
TLHCVE11VOS1CK
1LHCVE11V05 18K
1LHCVE11VO5 18K
1LHCVE11VO5 18K
1LHCVE 11V0518K
TLHCVE11V0S1BK
1LHCVE11V0S 18K
1LHCVE11V051BK
TLHCVE11VO51BK
1LHCVE 11VO21AK
TLHCVE11VO21AK
1LHCVE 11V021AK
1LHCVE11VO21AK
1LHCVE11VO21AK
TLHCVE11VO21AK
TLHCVE11VO21AK
1LHCVE11VO21AK
1LHCVE11VDS1CK
1LHCVEN1VOS1CK
1LHCVE11VO51CK
TLHCVE11vO05 1K
1LHCVE11VOS1CK
1LHCVE 11V051CK
1LHCVE11IVESICK
TLHCVE11VOS1CK
TLNCVE11V051BK
TLHCVE11V0518K
TLHCVE 11V05 18K
TLRCVE11VOS 18K
1LHCVE11VOS 18K
1LHCVE11VO51BK
1LHCVE11VOS 18K
TLHCVE 11v05 18K
TLHCVE11VO21AK

RHRCI.OUT FILE

1.00E-18

TLHCVE 11v0388K
1LHCVE 11v0388K
THHCVEZ21V026-K
TLHCVE11v028-K
1LHCVE 11v0388K
TLHCVE11v0388K
THHCVE21V026-K
1LHCVE11V028-K
1LHCVE 11v038BK
1LHCVE 11v0388K
THHCVE21V026-K
1LHCVE11v0Z8-K
1HHCVE21V026-K
1LHCVE11V028-K
1LHCVE 11V038AK
1LHCVE 1 1VO38AK
THHCVERZ1V026-K
1LHCVE11v028-K
1LHCVE 11V038AK
1LHCVE 11V038AK
TLHCVE11V021CK
1LHCVE11vD21CK
1LHCVE11v021CK
1LHCVE11vD21CK
1LNCVE11VO021CK
1LHCVE11V021CK
TLHCVE11VO21CK
1LHCVE11v021CK
1LHCVE11V0218K
1LHCVE 11v0218K
1LHCVE11v0218K
1LHCVE11V021BK
1LHCVE11V021BK
1LHCVE11V021BK
1LHCVE11V021BK
TLHCVE11V0218BK
1LHCVE 1 1V042BK
TLHCVE 11V042BK
1LHCVE 1 1V0D42BK
1LHCVE 11V042BK
1LHCVE 11VO42AK
1LHCVE 11VD42AK
1LHCVE 1 1V042AK
TLHCVE 11v042AK
1LHCVE11VO21CK
1LHCVE11v021CK
1LHCVE11v021CK
1LHCVE11V021CK
1LHCVE 11v021CK
1LHCVE11v021CK
TLHCVET1IV021CK
TLHCVE11VO21CK
1LHCVE 11V0R21BK
1LHCVE11V0R218BK
1LHCVE11V021BK
1LHCVE11V0218BK
1LHCVE11VO021BK
1LHCVE11VD21BK
1LHCVE11VD21BK
TLHCVE1IVO21BK
1LHCVE 11V04 28K

Page A-89
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2/28/92 15:49:32

1LHCVE11v0388K
1LHCVE 11v0388K
THHCVEZ21V026-K
1LHCVE11VO28-K
1LHCVE 11V0388K
1LHCVE11V038BK
1HHCVEZ21V026-K
1LHCVE11V02B-K
1LHCVRHRC] - 12KCC
1LKCVRHRC - 11KCC
1LHCVRHRCI - 10KCC
TLHCVRHRC] -09KCC
TLHCVRHRCI - 12KCC
1LHCYRHRCI - 11KCC
TLHCVRHRC! - 10KCC
TLHCVRHRC! - 09KCC
TLHCVRHRCT - 12KCC
1LHCVRHRCI - 11KCC
1LHCVR4RC] - 10KCC
1LHCVRHRC ! -09KCC
1LHCVRHRC] - 12KCC
TLHCVRHRC] - 11KCC
1LHCVRHRC] - 10KCC
TLHCVRHRC ! - 09KCC
TLRCVRHRCT - 12KCC
1LHCVRHRC] - 11KCC
1LHCVRHRC! - 10KCC
1LHCVRHRC -09KCC
1LHCVRHRCI - 12KCC
1LHCVRNRCI-11KCC
1LHCVRHRC! - 10KCC
TLHCVRHRC] - 09KCC
1HHCVE21V026-K
TLHCVE11v028-K
1LHCVE 11V038AK
1LHCVE 11V038AK
THHCVE21V026-K
1LHCVE11V028-K
1LKHCVE 11V038AK
1LHCVE 11V038AK
1HHCVE21V026-K
1LHCVE11V028-K
1LHCVE 11VO38AK
1LHCVE 11VO38AK
THHCVE21V026-K
1LHCVE 11V028-K
1LHCVE 11VD38AK
1LHCVE 11VO38AK
THHCVE21V026-K

1LHCVE 11V038BK
TLHCVE 11v0388K
THHCVE21V026-K
1LHCVE11v028-K
1LHCVE 11V0388K
TLHCVE 11VD388K
THHCVE21V026-K
TLHCVE11v028-K
1LHCVE 11v038BK
1LHCVE11v038BK
THHCVE21V026-K
1LHCVE11v028-K
TLHCVE11v038BK
TLHCVE 11v0388BK
THHCVE21V026-K
1LHCVE11v028-K
1LHCVE11VO38BK
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TABLE A-22 (CONT.)

RHRCI.OUT FILE

: WESCUT

1.61

DATE OF CONFIGURATION : September 13, 1990
ISSUANCE : September 13, 1990

: FEBRUARY 28, 1992

: 15:49:52:61

Page A-91

SEPTEMBER 1992



“lll') PAGE 1

CUT SETS FOR GATE GUOO1Y WITH CUTOFF PROBABILITY OF

TABLE A-23
RHRCI.DES FILE

TREE NAME: RWRCI
CUTDES VER.1.7
INPUT FILE: RMRCI.CDS

11-17-89

1.00E-18

GATE GOOOY 1S: CONTAINMENT BYPASS THROUGH LHS!/RHR PUMP DISCHARGE LINES

NUMBER

1.

13,

14.

15.

16.

CUTSET PROB.

2.56E-08

2.56€-08

2.56E-08

2.56E-08

2.56€-08

2.56E-08

2.08E-08

2.08&-08

2.08€-08

2.08E-08

BASIC EVENT NAME

QnE21VO77B AND QnE21VO768B FAIL TO CLOSE, CC
OnE11VO38B AND QnE21V026 FAIL TP CLOSE, CC

QnE21VO778 AND QnE21VO76B FAIL TO CLOSE, CC
GnE11VO38E AND QnE11V028 FAIL TO CLOSE, CC

QnE2TVO77B AND QnE21V076B FAIL TO CLOSE, CC
QGnE11VO3BA AND QnE21V026 "AlL TO CLOSE, CC

QnE21VO778 AND QnE21VO768 FAIL YO CLOSE, CC
GnE11VO38A AND QnE11V028 FAIL TO CLOSE, CC

OnE21VO77A AND QnE21VO76A FAIL TO CLOSE, CC
OnE11VO38B AND QnE21v026 FAIL TP CLOSE, CC

QnE21VO7TA AND QnE21VO76A FAIL TO CLOSE, CC
QnE11VO38B AND OnE11v028 FAIL TO CLOSE, CC

QnE21VO77A AND QnE21VO76A FAIL TO CLOSE, CC
QnE11VO38A AND OnE21v026 FAIL TO CLOSE, CC

GnE2TVOT7A AND QnE21VO76A FAIL TO CLOSE, CC
QnE11VO3BA AND QnE11v028 FAIL TO CLOSE, CC

OnE11VOS1C, QNETIVOR21C, AND GnET1VO428 FAIL
QnE11VO388 AND QnE21v026 FAIL TP CLOSE, CC

QnE1TVOS1C, QnE* VOR21C, AND QnE11VO42B FAIL
QnE11VO38E AND QnE11VO28 FAIL TO CLOSE, CC

OnET1VOS1C, GnETIVO21C, AND GnE11V0428 FAIL
GnE11VO38A AND QnE21v026 FAIL TO CLOSE, CC

GnE11VOS1C, QnETTVO21C, AND QnE11VO42B FAIL
GnE11VO3BA AND GnE11VO28 FAIL TO CLOSE, CC

OnETIVOSIC, QnE11VOR21C, AND OnE1IVO42A FAIL
QnE11VO38B AND QnE21V026 FAIL TP CLOSE, CC

OnET1VOS1C, QnETIVO21C, AND QnE11VO42A FAIL
QnE11V0388 AND GnE11v028 FAIL TO CLOSE, CC

OPET1VOSIC, QnETIVO21C, AND GnE11VO42A FAIL
@nET1VO38BA AND QnE21V086 FAIL TO CLOSE, CC

QNE11VOS1C, QnETTVO21C, AND GnE11VO42A FAIL
GnE11VO38A AND GnE11v028 FAIL TO CLOSE, €C

10

10

T0

T0

T0

10

T0

T0

Page A-92

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

cc

cc

cc

cc

cc

cC

cc

EVENT PROB.  IDENTIFIER
1.60€-04 1LNCVRHRC] -08
1.60E-04 TLHCVRHRCI - 12
1.60€-04 1LHCVRHRC] -08
1.60E-04 TLHCVRHRCI-11
1.60E-04 TLHCVRHRC] -08
1.60€-04 TLHCVRHRCT - 10
1.60E-04 TLHCVRHRC ] -08
1.60E-04 TLHCVRHRC] - 09
1.60E-04 THHCVRHRCT -07
1.60E-04 1LHCVRHRC] -12
1.60E-04 THHCVRHRCI-07
1.60€-04 1LHCVRHRCI-11
1.60E-04 1HHCVRHRC] -07
1.60E-04 TLHCVRHRCT-10
1.60€- 04 THHCVRHRC] -07
1.60€-04 TLHCVRHRCI -09
1.30€-04 TLHCVRHRC] - 06
1.60E-04 TLHCVRHRCI-12
1.30€- 04 1LHCVRHRCI -06
1.60€-04 TLHCVRHRCT - 11

.30€-04 1LHCVRHRC I -06
1.60E-04 TLHCVRHRCT-10
1.30€-04 1LHCVRHRC] - 06
1.60€-04 1LHCVRHRC] -09
1.30E-04 TLHCVRHRC] - 05
1.60E-04 TLHCVRHRCT-12
1.30€-04 TLHCVRHRC]-05
1.60€-04 TLHCVRHRC] - 11
1.30€-04 TLHCVRHRCT-05
1.60E-04 TLHCVRHRCI-10
1.30€E-04 TLHCVRHRC - 05
1.60E-04 TLHCVRHRC! -09
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PAGE

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF

TABLE A-23 (CONT.)
RHRCI.DES FILE

TREE NAME: RWRC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: RMRCI.CDS

1.006-18 (page

GATE GDODOT 1S: CONTAINMENT BYPASS THROUGH LHSI/RHR PUMP DISCHARGE LINES

19.

20.

4 8

22.

23.

24

25,

26,

27.

28.

29.

30.

31,

3L.

~e

.08E-08

.0BE -08

.08E- 08

.08 -08

-08E-08

.08E-08

.08E-08

.0BE-08

.08E-08

.DBE-08

BASIC EVENT NAME

GnE11VO51B, OnE11VO218, AND QnE11V042B FAIL
GnE11V0388 AND GnE21V026 FAIL TP CLOSE, CC

QnE11VOS51B, OnE11VO21B, AND QnE11VOL2B FAIL
GnE11V0388 AND OnE11V028 FAIL TO CLOSE, CC

OnE11VO51B, GnE11VO21B, AND GnE11VD4L2E FAILL
QnET1VO3BA AND QnE21vD2é FAIL TO CLOSE, CC

GnE11VO518, QnE11VO218, AND OnE11VD42B FAIL
QnE11vO38A AND QnE11vO2B FAIL TO CLOSE, CC

QnE11VOS1B, QnEY1VO218, AND GnE'11VD42A FAIL
GnE11VO38B AND QnE21V026 FAIL TP CLOSE, CC

OnE11VO518, QnETTVOZ1B, AND QnE11VO42A FAIL
QrET11V0388 AND OnE11v028 FAIL TO CLOSE, CC

QRET1VOS1B, GnET1VO21B, AND GnE11VO42A FAIL
OnE11VO3BA AND GnE21VO26 FAIL TO CLOSE, CC

QnETTVOS1B, QnETTVO21B, AND QnE19VO42A FAIL
QnE11VO38A AND QnE11v028 FAIL TO CLOSE, CC

QnET1VOSIA, GnETIVO21A, AND OnE11VO4L2B FAIL
QnE11VO38B AND QnE21VD26 FAIL TP CLOSE, CC

QRETTVOSTA, GRE1TVO21A, AND GnE11V042B FAIL
QnE11VO38B AND GnE11v028 FAIL TO CLOSE, CC

QnETTIVOSTA, GnETTVD21A, AND GnE11VD4L2B FAIL
QnE11VO38A  AND On: 11V026 FAIL TO CLOSE, CC

GnETIVOS1A, GnETIVO21A, AND QnE11V042B FAIL
@nE11v038A AND QnE11V028 FAIL TO CLOSE, CC

GnET1V0STA, GnETTVO21A, AND GnE11VO42A FAIL
OnE11v0388 AND QrE21V026 FAIL TP CLOSE, CC

GnET1IVOSTA, QnE11VO21A, AND QnE11VO42A FAIL
GnE11VO38B AND GnE11V028 FAIL TO CLOSE, CC

QRETTVOS1A, GnETIVOZ1A, AND QnET1VO4ZA FAIL
QnE11VO3BA AND GnE21V026 FAIL TO CLOSE, CC

QrE11VO51A, GnETIVO21A, AND QnE11VOA2A FAIL
QnE11VO38A AND QnE11VD28 FAIL TO CLOSE, CC

T0

10

T0

10

T0

10

10

T0

Page A-93

2)

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

cc

cc

cc

cC

cc

cc

cC

cC

EVENT PROB.  [DENTIFIER
1.30€- 1LHCVRHRC] - D4
1.60E- TLHCVRNRCT-12
1.30€- 1LHCVRHRC] - 04
1.60E- 1LHCVRHRC - 11
1.30€- 1LHCVRHRCT - 04
1,60€E- 1LHCVRHRCT - 10
1.30€ 1LHCVRHRC ! - 04
1.60€- 1LHCVRHRC1-09

TLHCVRHRC] -03
TLHCVRHRCT <12

TLHCVRHRCI-03
1LHCVRHRCI-11

1LHCVRHRCI - 03
1LHCVRHRC!-10

1LHCVRHRC ([ -03
1LHCVRHRC] - 09

b b

.- .
3
o
m
‘

Bk &5 RE BE BF b5 8% BE BE BE B¢ B

-
-
. .

-t

TLHCVRHRC]-02
TLHCVRHRCT - 12

TLHCVRHRC] -02
1LHCVRHRCI - 11

1LHCVRHRC]-02
TLHCVRHRC] - 10

- b

-
.
)

.

-
.

TLHCVRHRCT-02
1LHCVRHRC] -09

- i
.

1LHCVRHRC]-01
1LHCVRHRC]-12

1LHCVRHRCI -0
TLHCVRHRCI- 11

TLHCVRHRC] - 01
TLHCVRHRC! - 10

-
»

—

.

—
.

TLHCVRHRCI -0
1LHCVRHRC! - 09

2F PR B PP P2 PP PP PP PP PP PP PP PR PP PP B9

-
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CUY SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF

TABLE A-23 (CONT.)

RHRCI.DES FILE

TREE NAME: RHRCI

CUTDES VER.1.7,

11-17-89

INPUT FILE: RHRCI.CDS

1.00E-18 (page

4)

GATE GOOOY 1S: CONTAINMENT BYPASS THROUGH LHSI/RHR PUMP DISCHARGE LINES

NUMBER

UL

L7,

48,

L9,

50.

51.

-

83,

54.

9.

56,

CUTSET PROB.

1.60E-10

1.60E-10

1.60E-10

1.60€-10

1.30€-10

1.30€-10

1.30€-10

1.30€-10

1.30€-10

1.30€-10

1.30E-10

1.30E-10

BASIC EVENT NAME

CHECK VALVE QnE21VO77A FAILS TO CLOSE
CHECK VALVE OnE21vD76A FAILS TO CLOSE
GnE11VO3BB AND QnE21VD26 FAIL TP CLOSE, CC

CHECK VALVE OnE21VO77A FAILS TO CLOSE
CHECK VALVE QnE21VO76A FAILS TO CLOSE
UnE11VO388 AND QnET11v028 FAIL TO CLOSE, CC

CHECK VALVE QnE21VO7TA FAILS TO CLOSE
CHMECK VALVE QnE21VO76A FAILS TO CLOSE
QnE11VO38A AND QnE21V026 FAIL TO CLOSE, CC

CHECK VALVE OnE21VO77A FAILS YO CLOSE
CHECK VALVE QnE2TVOT6A FAILS TO CLOSE
QnE11VO38A AND QnE11V028 FAIL TO CLOSE, CC

QnE1IVOS1C, OnET11VO21C, AND GnET1VD4L2B FATL
CHECK VALVE QnE21v026 FAIL TO CLOSE
CHECK VALVE QnE11v038B FAILS TO CLOSE

OnE11VOSIC, GnETTVO2IC, AND QnE11V0428 FAILL
CHECK VALVE QnE11VO28 FAILS TO CLOSE
CHECK VALVE OnE11V038B FAILS TO CLOSE

QnETIVOSIC, QnEVIVOZIC, AND QnE1TV0L2B FATL
CHECK VALVE QnE11VO3BA FAILS TO CLOSE
CHECK VALVE QnE21v026 FAIL TO CLOSE

QnE11VOS1C, QnETIVOR21C, AND OnE11VO4L2B FAIL
CHECK VALVE OnE11VO3BA FAILS TO CLOSE
CHECK VALVE OnE11V02B FAILS TO CLOSE

nE11V051C, OnET1VO21C, AND QnE11VO4CA FAIL
CHECK VALVE QnE21v026 FAIL 70 CLOSE
CHECK VALVE "nE11V038B FAILS TO CLOSE

GnE1TVOS1C, QnE11VO21C, AND QnE11VO4L2A FALL
CHECK VALVE OnE11vO028 FAILS TO CLOSE
CHECK VALVE OnE11v038B FAILS TO CLOSE

QNE11VOS1C, QnE11VO21C, AND QnE11VDLZA FAIL
CHECK VALVE QnE11VO38A FAILS TO CLOSE
CHECK VALVE OnE21v026 FAIL TO CLOSE

QnE11VOS1C, QnETTIVO21C, AMD QnETTVOAZA FAIL
CHECK VALVE OnE11VO38A FAILS TO CLOSE
CHECK VALVE QnE11VD2B FAILS TO CLOSE

10

10

T0

T0

10

TO

TO
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CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

CLOSE,

cC

cc

cc

EVENT PROB.

1.00€-03
1.00€-03
1.60E-04

1.00€-03
1.00€-03
1.60E-04

1.00€-03
1.00€-03
1.60E-04

.00E-03
.00€-03
.60E - 04

1.30€-04

1.00E-03
1.00€-03

-

IDENTIFIER

THHCVE21VO77R
THHCVE21VOT6A
TLHCVRHRC] - 12

THHCVE21VOT7A
1HHCVE21VOD76A
1LHCVRHRCI- 11

THHCVER1VOTTA
THHCVE21VOT76A
1LHCVRHRCI-10

THHCVE21VOTT7A
THHCVE21VOT76A
TLHCVRHRL] - 09

1LHCVRHRC - 00
THHCVEZ1V026-
1LHCVE 11v0388

TLHCVRHRCI - 06
1LHCVE11V028-
1LHCVE 11V0388

1LHCVRHRC! - 06
1LHCVE11V038A
THHCVER21VD26

1LHCVRHRC! -06
TLHCVE11v038A
TLHCVE11v028-

1LHCVRHRC] - 05
THHCVER21V026-
TLHCVE11V038B

SLHCVRHRC] - 05
1LHCVE11v028-
1LHCVE11V0388

TLHCVRHRC] - 05
TLHCVE11V038A
THHCVEZ1V026-

1LHCVRHRC1-05
1LKCVE11v038A
TLHCVE11VD28-
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TABLE A-23 (CONT.)
RHRCI.DES FILE

PAGE 5 TREE NAME: RHRCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: RMRCI.CDS

CUT SETS 7OR GATE GOOD1 WITH CUTOFF PROBABILITY OF 1.00E-18 (page 5)
GATE GOODY 1S: CONTAINMENT BYPASS THROUGH LHMSI/RHR PUMP DISCHARGE LINES

NUMBER  CUTSET PROB.  BASIC EVENT NAME EVENT PROB.  [DENTIFIZR
57. 1.30€-10 QnE11VOS18, QnE11VO218, AND QnE11v042B FAIL TO CLOSE, CC 1.30€-04 1LHCVRMRC - 04
CHECK VALVE QnE21v026 FAIL TO CLOSE 1.00€-03 1HHCVE21V026 -
CHECK VALVE QnE11VO3BB FAILS 10 CLOSE 1.00€ -03 1LHCVE 11V0388
58. 1.30€-10 QnE11V0S18, GnE11V0218, AND QnE11VO42B FAIL TO CLOSE, CC 1.30€-04 1LHCVRHRC T - 0k
CHECK VALVE QnE11V028 FAILS TO CLOSE 1.00€-03 1LHCVE11v028-
CHECK VALVE GnE11VO388 FAILS TO CLOSE 1.00€ -03 1LHCVE 1 1v0388
59, 1.30€-10 GnE11V0S1B, GnE11VO218, AND OnE11v0428 FAIL TO CLOSE, CC 1.30€-04 1LHCVRHRC ] - 04
CHECK VALVE GnE11VO3BA FAILS TO CLOSE 1.00€-03 1LHCVE 1 1V038A
CHECK VALVE QnE21v026 FAIL TO CLOSE 1.00€-03 1HHCVE21VD26 -

60, 1.30E-10 QnE11V0518, OnE11v0218, AND GnE11V042B FAIL TO CLOSE, C©
CHECK VALVE OnE11v038A FAILS TO CLOSE
CHECK VALVE QnE11V028 FAILS TO CLOSE

61, 1.306-10 AnE11V0S18, QnE11v0218, AND OnE11VO042A FAIL TO CLOSE, CC
CHECK VALVE QnE21Vv026 FAIL 10 CLOSE
CHECK VALVE QnE11VO3BB FAILS T0 CLOSE

->

.30E-04 1LHCVRHRC] -04
.00E-03 1LHCVE 11VO38A
.00E-03 1LHCVE11v028-

.30€-04 1LHCVRHRC] -03
.00E-03 THHCVE21v026-
.00E-03 TLHCVE 1 1VO388

bl b

62. 1.30€-10 QnE11VOS18, GnE11v0218, AND QnE11V0428 FAIL TO CLOSE, CC 1.30€-04 TLHCVRHRCI-03

CHECK VALVE OnE11V028 FAILS TO CLOSE 1.00€-03 T1LHCVE11v028-

CHECK VALVE QnE11v0388 FAILS TO CLOSE 1.00€-03 TLHCVE11v038B

. 63. 1.30€-10 GnE11V051B, QnE11V021B, AND QnE11VO42A FAIL TO CLOSE, CC 1.30€-04 TLHCVRHRC] -03
CHECK VALVE OnE11VO3EA FAILS TO CLOSE 1.00€-03 1LHCVE11V038a

CHECK VALVE QnE21v026 FAIL TO CLOSE 1.00€-03 THHCVE21V026-

64 1.30€-10 OnE11VO51B, QnE11VO21B, AND QnE11VD42A FAIL TO CLOSE, CC 1.30€-04 TLHCVRHRC1-03

CHECK VALVE QnE11VOZBA FAILS TO CLOSE 1.00E-03 1LHCVE11v038A

CHECK VALVE QnE11v028 FAILS TO CLOSE 1.00€-03 TLHCVE11vV02B-

65. 1.30€-10 QnE11VOS1A, QnET11VO21A, AND QnE11VO42B FAIL TO CLOSE, CC .30€ - 04 T1LHCVRHRC -02

CHECK VALVE QnE21v026 FAIL TO CLOSE .00€-03 THHCVE21V026-
CHECK VALVE QnE11vO38B FAILS TO CLOSE .00E-03 TLHCVE11v0388

66, 1.30€-10 QnETIVOSIA, OnE1TVOZ21A, AND QnE11VO42B FAIL TO CLOSE, CC 1.30€-04 T1LHCVRHRC] -0
CHECK VALVE QnE11v028 FAILS TO CLOSE .00E-03 1LHCVE11VD2%-
CHECK VALVE QnE11v0388 FAILS TO CLOSE .00E-03 TLHCVE11vC7588

67. 1.30€-10 QnET1VOS1A, GnE11VO21A, AND GnE11VO042B FAIL TO CLOSE, CC .30E-04 1LHCVRHRC] -02
CHECK VALVE OnE11VO3BA FAILS TO CLOSE . TLHCVE11VO038A
CHECK VALVE QnE21VvD26 FAIL TO CLOSE .00E-03 THHCVE21V026-

P - h

b sl it
o
=
8

68, 1.30€-10 QnE11VO51A, GnE11VO21A, AND QnE11VD42B FAIL TO CLOSE, CC 1.30€-04 TLHCVRHRC! - 02
CHECK VALVE QnE11VO3BA FAILS TO CLOSE 1.00€-03 TLHCVE11VO3BA
CHECK VALVE GnE11VO28 FAILS 10 CLOSE 1.00€-03 TLHCVE11V028-
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TABLE A-23 (CONT.)

RHRCI.DES FILE

TREE NAME: RHRCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHRC!.CDS

CUT SETS FOR GATE GOOOQY WITH CUTOFF PROBABILITY OF 1.00E-18 (page
GATE GOOOY 1S: CONTAINMENT BYPASS THROUGH LHSI/RMR PUMP DISCHARGE LINES

NUMBER  CUTSET PROB. BASIC EVENT

GnE1IVOS1A, GnET1VO21A, AND QnE11VD42A FAIL TC CLOSE, CC
CHECK VALVE QnE21V026 FAIL TO CLOSE
CHECK VALVE QnE11VC38B FAILS TO CLOSE

70. 1.30€-10 QnE11VOS1A, OnE11VO21A, AND OnE11VO42A FAIL 10 CLOSE, CC
CHECK VALVE QnE11V028 FAILS TO CLOSE
CHECK VALVE QnET1v0388 FAILS TO CLOSE

71, 1.306-10 QnET1VOSTA, OnE11VO21A, AND QnE11VOG2A FAIL TO CLOSE, CC
CHECK VALVE QnE11vO3BA FAILS TO CLOSE
CHECK VALVE QnE21V026 FAIL TO CLOSE

8 1.30€-10 QnET1VOSTA, QnE1TVO21A, AND OnE11V042A FAIL TO CLOSE, CC
CHECK VALVE QnE11VO38A FAILS TO CLOSE
CHECK VALVE QnE11v028 FAILS TO CLOSE

73, 1.00€-12 CHECK VALVE QnE21VOT77B FAILS TO CLOSE
CHECK VALVE QnE21V0768 FAILS YO CLOSE
CHECK VALVE QnE21v026 FAIL TO CLOSE
CHECK VALVE QnE11v0388 FAILS 10 CLOSE

74. 1.00€-12 CHECK VALVE QnE21VOT7B FfAILS TO CLOSE
CHECK VALVE QnE21VO768 FAILS TC CLOSE
CHECK VALVE QnE 11V028 FAILS TO CLOSE
CHECK VALVE QnE11v0388 FAILS YO CLOSE

| 75. 1,.00€-12 CHECK VALVE QnE21VO778 FAILS TO CLOSE
| CHECK VALVE OnE21VO768 FAILS TO CLOSE
CHECK VALVE QnE11VOS8A FAILS TO CLOSE
CHECK VALVE QnE21v026 FAIL TO CLOSE

76, 1.00€-12 CHECK VALVE QnE21VOT7B FAILS TO CLOSE
CHECK VALVE QnE21VO76B FAILS TO CLOSE
CHECX VALVE OnE11VO38A FAILS TO CLOSE
CHECK VALVE QOnE11v028 FAILS TO CLOSE

7. 1.00€-12 CHECK VALVE QnE21VOTTA FAILS TO CLOSE
CHECK VALVE QnE21VO76A FAILS TO CLOSE
CHECK VALVE OnE21v026 FAIL TO CLOSC
CHECK VALVE QnE11V038B FAILS TO CLOSE

78, 1.00€-12 CHECK VALVE QnE21VO77A FAILS TO CLOSE
| CHECK VALVE QnE21VO76A FAILS TO CLOSE
| CHECK VALVE QnE11V028 FAILS TO CLOSE
CHECK VALVE QnE11VO38B FAILS TO CLOSE
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EVENT PROB.

oW

.00E-03

_.,.a
oW §oh
:
[=1
w

o
-
b=
W

P
=
.
o
w

OE - 04

b

0E -03

200 oOWw
R
&

- wd -
=
v
b=3
-

- i b
“ e

&

.

.
o0
A

.

-03

i S il ki
oo O
'
oo
W

03

838 2833 8383 8888 2
aag8 assse

-k
§OQO
.

.

s838

IDENTIFIER

1LHCVRHRCI -0
THHCVE21V026-
1LHCVE11V0388

TLHCVRHRC] -01
1LHCVE11v028-
TLNCVE11v0388

1LHCVRHKRC] -01
TLHCVE11VD38A
THHCVE21Vv026-

1LHCVRHRCT - 01
TLHCVE 11V038A
1LHCVE11v028-

THHCVEZ1VOTTE
THHCVER21VOT768
THHCVER1V026~
1LHCVE11V0388

1RHCVE21VO77B
1HHCVER2 VD768
1LHCVE11V028-
1LHCVE 11v0388

THHCVEZ V0778
1HHCVE21VOT76B
1LHCVE 11vD38A
THHCVE21V026-

THHCVEZ V0778
THHCVE21VO76B
TLHCVE11v038A
1LHCVE 11V028-

THHCVEZIVO77A
THHCVE21v0762
THHCVE21VD26-
TLHCVE11v0388

THHCVEZ1VO77A
THHCVE21VOT76A
1LHCVE11V028-
1LHCVE11v0388
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PAGE

7

TABLE A-23 (CONT.)
RHRCI.DES FILE

TREE NAME: RHR.!
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHRCI.COS

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF 1.006-18 (page [§]
GATE GPOOY 1S: CONTAINMENT BYPASS THROUGH LHSI/RHR PUMP DISCHARGE LINES

NUMB* &

80.

81,

82.

83.

8s.

87.

CUTSET PROB. BASIC EVENT NAME

1.00€-12

1.00€-12

1.606-13

1.60E-13

1.60€-13

1.60€-13

1.60€-13

1.60E-13

1.60€-13

1.60E-13

CHECK VALVE QnE2TVO77A FAILS TO CLOSE
CHECK VALVE QnE21VOT6A FAILS TO CLOSE
CHECK VALVE QnE11VO38A FAILS TO CLOSE
CHECK VALVE QnE21V026 FAIL TO CLOSE

CHECK VALVE QnE21VO77A FAILS TO CLOSE
CHECK VALVE QnE21VOT6A FAILS TO CLOSE
CHECK VALVE QnE11VO3BA FAILS TO CLOSE
CHECK VALVE QnE11V028 FAILS TO CLOSE

CHECK VALVE QnE11V042B FAILS TO CLCSE
CHECK VALVE GnE11VOS1C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
QnE11VO38BB AND QnE21V026 FAIL TP CLOSE, CC

CHECK VALVE QnE11V042B FAILS TO CLOSE
CHECK VALVE QnE11VOS1C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
QnE11V0388 AND QnE11VO28 FAIL TO CLOSE, CC

CHECK VALVE QnET1V042B FAILS TO CLOSE
CHECK VALVE QnE11V0S51C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
QnE11VO38A AND OnE21v026 FAIL TO CLOSE, CC

CHECK VALVE QnE11VO42B FAILS TO CLOSE
CHECK VALVE OnE11VOS1C FAILS TO CLOSE
CHECK VALVE QnE11vP21C FAILS TO CLOSE
OnE11VO38A AND QnE11V028 FAIL TO CLOSE, CC

CHECK VALVE QnE11V042A FAILS TO CLOSE
CHECK VALVE QnE'‘v0S51C FAILS TO CLOSE
CHECK VALVE QnE11vP21C FAILS TO CLOSE
QnE11VO3BB AND QnE21v026 FAIL TP CLOSE, CC

CHECK VALVE QnET1VO42A FAILS TO CLOSE
CHECK VALVE QnE11V051C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
QnE11VO388 AND QnE11V028 FAIL 1O CLOSE, CC

CHECK VALVE QnE11VO42A FAILS TO CLOSE
CHECK VALVE QnE11V051C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS YO CLOSE
QnE11VO3BA AND QnE21V026 FAIL TO CLOSE, CC

CHECK VALVE OnE11VOD42A FAILS TO CLOSE
CHECK VALVE QnE11VOS1C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
OnE11VO38A AND GnE11VO28 FAIL TO CLOSE, CC

Page A-98

EVENT PROB. IDENTIFIER

B Y

b ol i i

Y Qi )

- kb

.Q0E-03 THHCVE21VOT77A
.00E-03 THHCVE21V076A
.00E-03 1LHCVE11v038A
.00E-03 THHCVE21V026-

.00€-03 THHCVE21VO77A
.00E-03 THNCVE21VOT76A
.00E-03 TLHCVE11VO38A
.Q0E-03 1LHCVE 11V028-

.00E-03 TLHCVE11v0428B
.0CE-03 1LHCVE11v0S1C
.00€-03 TLHCVE11VO21C
.60E-04 TLHCVRHRC1-12

.00E-03 1LHCVE11v0428
.00€-03 1LHCVE 11v0S1C
.00E-03 TLHCVE11v021C
~60E-04 TLHCVRHRCI - 11

.00E-03 TLHCVE 11V0428B
.00E-03 1LHCVE11v0S1C
.00E-03 1LHCVE11v021C
.60E-04 T1LHCVRHRC1-10

.00E-03 TLHCVE 1 1V0428
.00E-03 1LHCVE11v051C
.00E-03 1LRCVET11V021C
.60E-04 1LHCVRHKCIT-09

.00E-03 TLHCVE 11V042A
.00E-03 1LHCVE 1 1V051C
.00E-03 1LHCVE11v021C
. 60E - 04 TLHCVRHRCT-12

.00E-03 TLHCVE 11V042A
.00E-03 TLHCVE11v051C
.00E-03 T1LHCVE11v021C
.60E-04 TLHCVRHRCI - 11

.D0E-03 TLHCVE11V042A
.00E-03 TLHCVE11VO0S1C
.00E-03 TLHCVE11v021C
60E-04 TLRCVRHRCI-10

.COE-03 TLHCVE 11VD42A
.00-03 TLHCVE11VOS1C
.00E-03 1LHCVE11v021C
.60E-06 1LHCVRHRC | -09
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TABLE A-23 (CONT.)
RHRCI.DES FILE

PAGE 8 TREE NAME: RHRCI
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHRC!.CDS

CUT SETS FOR GATE GODOY WITH CUTOFF PROBABILITY OF 1.00E-18 (page 8)
GATE GOOOY 15: CONTAINMENT BYPASS THROUGH LHSI/RHR PUMP DISCHARGE LINES

NUMBER  CUTSET PROB.  BASIC EVENT NAME EVENT PROG.  IDENTIFIER
89. 1.60€-13 CHECK VALVE QnE11V042B FAILS TO CLOSE 1.00E-03 1LHCVE 11V042B
CHECK VALVE GnE11VOS18 FAILS TO CLOSE 1.00€-03 1LHCVE11V0S1B
CHECK VALVE GnE11VP218 FAILS TG CLOSE 1.00€ -03 1LHCVE 110218
QnE11VO3BB AND QnE21V026 FAIL TP CLOSE, CC 1.60€ - 06 1LHCVRMRC] - 12
90. 1.60E-13 CHECK VALVE QnE11V042B FAILS TO CLOSE 1.00€-03 1LHCVE 11V0428
CHECK VALVE GnE11VO51B FAILS TO CLOSE 1.00€ - 03 1LHCVE11VOS 1B
CHECK VALVE GnE11VP218 FAILS TO CLOSE 1.00E- (2 1LHCVE 11V0218
OnE11VO38B AND QnE11V028 FAIL TO CLOSE, CC “NE - (4 1LHCVRHRC! - 11
| 91. 1.60E-13 CHECK VALVE QnE11V042B FAILS TO CLOSE .-03 1LHCVE 110428
| CHECK VALVE QnE11VOS1B FAILS TO CLOSE J£-03 1LHCVE11V05 18
CHECK VALVE QnE11VP21B FAILS TO CLOSE 1.00E-03 1LHCVE11v021B
OnE11VG38A AND QnE21V026 FAIL TO CLOSE, CC 1.60€ - 04 1LHCVRHRCI - 10
| 92. 1.60E-13 CHECK VALVE QnE11V0428 FAILS 1O CLOSE 1.00€-03 1LHCVE 1 1V0428
} CHECK VALVE GnE11VO51B FAILS TO CLOSE 1.00€-03 1LHCVE11V0S 18
| CHECK VALVE GnE11VP218 FAILS TO CLOSE 1.00€ -03 1LHCVE11V0218
QnE11VO3BA AND QnE11VO28 FAIL TO CLOSE, CC 1.60E-04 1LHCVRHRC ! -09
93. 1.606-13 CHECK VALVE QnET11V042A FAILS TO CLOSE 1.00€-03 1LHCVE 11V042A
| CHECK VALVE QnE11V0518 FAILS TO CLOSE 1.00€ -03 1LHCVE11V0518
| CHECK VALVE QnE11¥P218 FAILS TO CLOSE 1.00€-03 1LHCVE 110218
| OnE11VO388 AND QnE21V026 FAIL TP CLOSE, CC 1.60E- 04 1LHCVRHRC ] - 12
| 9%. 1.60E-13 CHECK VALVE QnE11V042A FAILS TO CLOSE 1.00€-03 1LHCVE 11V042A
CHECK VALVE QnE11VOSTB FAILS TO CLOSE 1.00E-03 1LHCVE11VO518
CHECK VALVE OnE11vP21B FAILS TO CLOSE 1.00E-03 1LHCVE 11V0218
QnE11VO388 AND QnE11VD28 FAIL YO CLOSE, CC 1.60E-04 1LHCVRHRCI - 11
95. 1.60€-13 CHECK VALVE OnE11VO42A FAILS TO CLOSE 1.00€-03 1LHCVE1 1VO42ZA
CHECK VALVE QnE11VDS1B FAILS TO CLOSE 1.00€-03 1LHCVE11VO05 18
CHECK VALVE QnE11VP218 FAILS TO CLOSE 1.00€E-03 1LHCVE11V0218
| OnE11VO38A AND QnE2*V026 FAIL TO CLOSE, CC 1.60E-04 1L HCVRHRC T - 10
| 9. 1.60€-13 CHECK VALVE GnE11VO&2A FAILS TO CLOSE 1.00€-03 TLHCVE 11V042A
CHECK VALVE GnE11VOS1B FAILS TO CLOSE 1.00€-03 TLHCVE 11V05 18
CHECK VALVE QnE11VP218 FAILS TO CLOSE 1.00E-03 1LHCVE 110218
| OnE11VO38BA AND QnE11VO28 FAIL TO CLOSE, CC 1.60€ 04 1LHCYRHRCT - 09
| 97. 1.60E-13 CHECK VALVE GnE11VOS1A FAILS TO CLOSE 1.00€-03 1LHCVE11VOS1A
| CHECK VALVE On€11VP21A FAILS TO CLOSE 1.00€-03 1LHCVE11V021A
CHECK VALVE QnE11v042B FAILS TO CLOSE 1.00€-03 1LHCVE 110428
QnE11VO38BE AND QnE21V026 FAIL TP CLOSE, CC 1.60€-04 TLHCVRHRC] - 12
98. 1.606-%3 CHECK VALVE QnE11VOS1A FAILS TO CLOSE 1.00€-03 1LHCVE11V05 1A
CHECK VALVE QnE11VPZ1A FAILS TO CLOSE 1.00€E-03 1LMCVE11V021A
CHECK VALVE QnE11V042B FAILS TO CLOSE 1.00€-03 1LHCVE 11V0428
QnE11VO3E" + D QnE11VO28 FAIL TO CLOSE, 2 1.60€ - 04 1LHCVRHRC] - 11
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TABLE A-23 (CONT.)
RHRCI.DES FILE

TREE NAME: RMRC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHRCI.CDS

CUT SETS FOR GATE GOOO!1 WITH CUTOFF PROBABILITY OF 1.00F-18 (page 9
GATE GOOO1 1S: CONTAINMENT BYPASS THROUGH LHS!/RHR PUMP DISCHARGE L INES

NUMBER

100.

101.

102.

103.

104,

105.

106,

107,

CUTSET PROB. BASIC EVENT NAME

1.60E-

1.60E-

-13

“13

13

-15

-15

-15

CHECK VALVE QnET11VO51A FALILS TO CLOSE
CHECK VALVE GnE11VP21A FAILS 10 CLOSE
CHECK VALVE QnE11V042B FAILS TO CLOSE
QrET11VO38A AND GnE21V026 FAIL TO CLOSE, CC

CHECK VALVE QnE11VO51A FAILS TO CLOSE
CHECK VALVE QnE11VP21A FAILS TO CLOSE
CHECK VALVE QnE11V042B FAILS TO CLOSE
OnE11VO38A AND OnE11V028 FAIL TO CLOSE, CC

CHECK VALVE QnET1VOS1A FAILS TO CLOSE
CHECK VALVE GnE11VP21A FAILS TO CLOSE
CHECK VALVE QnE11V042A FAILS TO CLOSE
QnE11VO3BB AND QnE21v026 FAIL TP CLOSE, CC

CHECK VALVE QnE11VOS1A FAILS TO CLOSE
CHECK VALVE QnE11VP21A FAILS TO CLOSE
CHECK VALVE QnE11V042A FAILS TO CLOSE
QnE11VO38B AND OnE11V028 FAIL TO CLOSE, CC

CHECK VALVE OnE11VDS1A FAILS TO CLOSE
CHECK VALVE QnE11VP21A FAILS TO CLOSE
CHECK VALVE QnE11VD42A FAILS TO CLOSE
QnE11VO38A AND QnE21V026 FAIL TO CLOSE, CC

CHECK VALVE OnE11VDS1A FAILS TO CLOSE
CHECK VALVE QnE11VP21A FAILS TO CLOSE
CHMECK VALVE QnET1VOLZA FAILS TO CLOSE
OnE11VO3BA AND QnET1V028 FAIL TO CLOSE, CC

CHECK VALVE QnE11VD42B FAILS TO CLOSE
CHECK VALVE OnE11VOS1C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
CHECK VALVE QnE21v026 FAIL TO CLOSE

CHECK VALVE QnE11VO38B FAILS TO CLOSE

CHECK VALVE QnE11V042B FAILS TN CLOSE
CHECK VALVE QnE11V051C FAILS TO CLOSE
CHECK VALVE QnE11VP21C FAILS TO CLOSE
CHECK VALVE QnE11v028 FAILS TO CLOSE
CHECK VALVE QnET1V0388 FAILS TO CLOSE

CHECK VALVE OnE11V042B FAILS TO CLOSE
CHECK VALVE QnE11V051C FAILS TO CLOSE
CHECK VALVE OnE11VP21C FAILS TO CLOSE
CHECK VALVE QnE11VO3BA FAILS TO CLOSE
CHECK VALVE QnE21V026 FAIL TO CLOSE
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EVENT PROB.

1.00€-03
1.00€-03
1.00€-03
1.60€E-04

1.00€-03
1.00€E-03
1.00€-03
1.60€-04

1.00€-03
1.00€-03
1.00€-03
1.60E-04

1.00E-03
1.00€-03
1.00E-03
1.60E-04

1.00€-03
1.00€-03
1.00€-03
1.60E-04

1.00E-03
1.00€-03
1.00€-03
1.60E-04

1.006-03
1.00€-03
1.00€-03
1.00€-03
1.00€-03

1.00€-03
1.00E-03
1.00€-03
1.00€-03
1.00€-03

1.00E-03
1.00€-03
1.00€-03
1.00€-03
1.00€-03

IDENTIFIER

TLHCVE11VOS1A
TLHCVE11VO21A
TLHCVE11v0428
TLHCVRHRC! - 10

TLHCVE11VO51A
TLHCVE 1 1VO21A
TLHCVE 11v0428
TLHCVRHRC] -09

1LHCVE11VOS 1A
TLHCVE 11v021A
TLHCVE11V0428
TLHCVRHRCT-12

TLHCVET11V051A
TLHCVE11VO21A
TLHCVE11V042A
TLHCVRHRCI- 11

1LHCVE11VOS 1A
T1LHCVE 11v0214
TLHCVE11V042A
TLHCVRHRCI - 10

TLHCVET11VDS 1A
TLHCVE11VO21A
TLHCVE11V04L2A
TLHCVRHRCI-09

TLHCVE11v0428
1LHCVE11VOS1C
TLHCVE11v021C
THHCVE21Vv026-
TLHCVE11v0388

1LHCVE11V0428
TLHCVE 11V051C
TLHCVE11v021C
1LHCVE11V028-
1LHCVE 11V038B

1LHCVE 11V0428
1LHCVE11V031C
TLHCVE11v021C
1LHCVE11V038A
THHCVEZ21v026-
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PAGE

CUT SETS FOR GATE GODOY WiTH CUTOFF PROBABILITY OF

10

TREE NAME: RHRC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHNRC].CDS

TABLE A-23 (CONT.)
RHRCI.DES FILE

1.00€-18

(page

10)

GATE GOODY 1S: CONTAINMENT BYPASS THROUGH LHSI/RMR PUMP DISCHARGE LINES

NUMBER

109.

110.

m.

112.

113.

115.

CUTSEY PROB.

..... e B T L e L L L L T T T

1.00€-15

1.00€-1%

1.00E-15

1.00€-15

1.00€-15

1,00€-15

1.00E-15

QnE11VO4L2B FAILS TO CLOSE
OnE11vOD51C FAILS TO CLOSE
OnE11VP21C FAILS TO CLOSE
OnE11VO3BA FAILS YO CLOSE
QnE11VO28 FAILS TO CLOSE

QnET11VO42A FAILS TO CLOSE
OnET1VOS1C FAILS TO CLOSE

. QnET1VP21C FAILS TO CLOSE

QnE21V026 FAIL TO CLOSE
QnE11V0388 FAILS TO CLOSE

OnE11V042A FAILS TO CLOSE
QnE11VOS1C FAILS TO CLOSE
QnE11VP21C FAILS TO CLOSE
QnE11Vv028 FAILS TO CLOSE
QnE11VO388 FAILS TO CLOSE

OnE11VO42A FAILS TO CLOSE
QnE11V0S1C FAILS TO CLOSE
QnE11VP21C FAILS TO CLOSE
QnE11VO3BA FAILS TO CLOSE
QnE21v026 FAIL TO CLOSE

OnE11V042A FAILS TO CLOSE
QnE11VOSIC FAILS TO CLOSE
QnE11VP21C FAILS TO CLOSE
OnE11VO38A FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

QrE11VO4L2B FAILS TO CLOSE
QnE11V0518 FAILS TO CLOSE
AnE11VP218 FAILS TO CLOSE
QnE21v026 FAIL TO CLOSE

QnE11VO388 FAILS TO CLOSE

OnE11V0L2B FAILS TO CLOSE
QnE11VOS1B FAILS TO CLOSE
GnE11VP218 FAILS TO CLOSE
OnE11v028 FAILS TO CLOSE
QnE11Vv0388 FAILS TO CLOSE

QnE11VO4L2B FAILS TO CLOSE
QnE11VOS1B FAILS TO CLOSE
QnE11VP218 FAILS TO CLOSE
QnE11VO38A FAILS TO CLOSE
QnE21v026 FAIL TO CLOSE

Page A-101

EVENT PROB.,  IDENTIFIER
1.00€-03 1LHCVE11V0428B
1.00€-03 1LHCVE11VO051C
1.00€-C3 1LHCVE11VO21C
1.00E-03 1LHCVE11VO38A
1.00€-03 TLHCVE11v028-
1.00€-03 1LHCVE11V042A
1.00€-C3 1LACVE11VOSIC
1.00€-03 1LHCVE11VD21C
1.006-03 THHCVEZ21V026-
1.00E-03 TLHCVE11V0388
1.00€-03 1LHCVE 11V042A
1.00€-03 1LHCVE11V051C
1.00g-03 1LHCVE1IVO21C
1.00E-03 TLHCVE11V028-
1.00€-03 1LHCVE11v0388
1.00€-03 TLHCVE11VO42A
1.006-03 TLHCVE11VOS1C
1.00€-03 1LHCVE11V021C
1.00€-03 1LHCVE 11v038A
1.00€-03 THHCVEZ21V026-
1.00€-03 1LHCVE 11V0D42A
1.00¢-03 1LHCVE11V051C
1.006-03 TLHCVE 11v021C
1.00e-03 T1LHCVE11V038A
1.00E-03 1LHCVE11V028-
1.00€-03 TLHCVE 11v0428
1.00€-03 1LHCVE11V0518
1.00€-03 1LHCVET11V0218
1.00€-03 1HHCVE21V026-
1.00£-03 1LHCVE11V0388
1.00€-03 1LHCVE 11v0428
1.00€-03 TLMCVE11VOS18
1.00€-03 TLHCVE1IVO218
1.00E-03 1LHCVE11V028-
1.00-03 TLHCVE11V0388
1.00E-03 TLRCVE11V0428
1.00E-03 1LHCVET11VO518
1.00€-03 1LHCVE11V021B
1.00E-03 1LHCVE 1 1V038A
1.00E-03 1HHCVEZ21V026-
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PAGE

CUT SETS FOR GATE GOOO1 WITH CUTOFF PROBABILITY OF

n

TREE NAME: RMRCI
CUTDES VER.1.7, 11-17-89
INPUT FI'E: RHRCI.CDS

TABLE A-23 (CONT.)
RHRCI.DES FILE

1.00€E-18

(page

1M

GATE GOOC1 15: CONTAINMENT BYPASS THROUGH LHSI/RMR PUMP D1SCHARGE LINES

NUMBER

118.

119.

120.

121,

122.

123,

CUTSET PROB.

1.00€-15

1.00E-15

1.00€-15

1.00€-15

1.00€-15

1.00€-15

1.00€-15

1.00€-15

VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VAL VE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

QnE11V042B FAILS TO CLOSE
QnE11vVO518 FAILS TO CLOSE
QnET11VP218 FAILS TO CLOSE
QnE11VO3BA FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE

OnE11VO42A FAILS TO CLOSE
QnE11VO518 FAILS TO CLOSE
QnE11VP218 FAILS TO CLOSE
QnE21V026 FAIL TO CLOSE

QnE11v038B FAILS TO CLOSE

OnE11V042A FAILS TO CLOSE
QnE11VOS18 FAILS TO CLOSE
QnE11VPZ1B FAILS TO CLOSE
OnE11VO28 FAILS TO CLOSE
QnE11VO388 FAILS TO CLOSE

OnE1IVO42A FAILS TO CLOSE
QnE11VOS1B FAILS TO CLOSE
GnE11VP218 FAILS TO CLOSE
QnE11V038A FAILS TO CLOSE
QnE21V026 FAIL TO CLOSE

QnE11V042A FAILS TO CLOSE
QnE11VO518 FAILS TO CLOSE
QnET11VP21B FAILS TO CLOSE
OnE11VO38A FAILS TO CLOSE
QnE11VO028 FAILS TO CLOSE

QnET1VO51A FAILS TO CLOSE
QnE11VP21A FAILS TC CLOSE
OnE11VO4L2B FAILS TO CLOSE
OnE21v026 FAIL TO CLOSE

QnE11VO38BB FAILS TO CLOSE

QnET1VOS1A FAILS TO CLOSE
QnE11VP21A FAILS TO CLOSE
OnE11VDL28 FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE
QnE11VO388 FAILS TO CLOSE

OnE11VO51A FAILS 10 CLOSE
QnE11VP21A FAILS TO CLOSE
QnE11V04ZB FAILS TO CLOSE
QnE11VO3BA FAILS TO CLOSE
OnE21V026 FAIL TO CLOSE

Page A-102

EVENT PROS.

1.00E-03
1.00E-03
1.00E-03
1.00€-03
1.00£-03

1.00€-03
1.00E-03
1.00€-03
1.00€-03
1.00€-03

1.00£-03
1.00€-03
1.00E-03
1.90E-03
1.C0€-03

.00E-03
.00E-03
.00E-03
.00E-03
.00E-03

.00E-03
-00E-03
.00E-03
-00E-03
-00€-03

.00E-03

-l D el

P

sk sl il
oo
N W

-03

8% 2gass =ass

)
oCoo
80‘“0‘0‘

v
oo
(R

&R
ag

.00E-03

IDENTIFIER

TLHCVE11v0428
TLHCVE11V0518
TLHCVE11V0218
TLHCVE11v038A
1LHCVE11V028-

TLRCVE 11V042A
TLHCVE11v0518
TLHCVE11v0218
THHCVE21V026-
1LHCVE11v0388

TLHCVE 11V042A
1LHCVET1v0518
TLHCVE11v0218
1LHCVE11v028-
TLHCVE11v0388

1LKCVE11V042A
TLHCVE11VOS18
1LHCVET1V021B
1LHCVE 11v038A
THHCVE21Vv026-

TLHCVE 1 1V042A
TLHCVET1VO518
1LHCVE11VO0218
1LHCVE 11VO38A
1LHCVE11v028-

TLHCVE11VOS1A
TLHCVE11VO21A
1LHCVE11V0428
THHCVE21V026-
TLHCVE 11v0388

TLHCYE11VOS1A
1LHCVE11VO21A
TLHCVE11v0428
1LHCVE 11v028-
1LHCVE11v0388

TLHCVE11VOS 1A
TLHCVE11VO21A
TLHCVE 11V042B
TLHCVE 11V038A
THHCVE21V026-
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CUT SETS FOR GATE 50001 WITH CUTOFF PROBABILITY OF

12

TREE NAME :
CUTDES VER.1.7, 11-17-89
INPUT FILE: RHRCI.CDS

RHRCI

TABLE A-23 (CONT.)
RHRCI.DES FILE

1.00€-18

(page

12)

GATE GOOOY 1S: CONTAINMENT BYPASS THROUGH LHSI/RHR PUMP DISCHARGE LINES

NUMBER

125.

126.

127.

128.

CUTSET PROB.

1.00€-15

1.00€-15

1.00€-15

1.00E-15

REDUCED SUM OF PROBABILITY OF FAILURE =

EVENT

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

VALVE
VALVE
VALVE
VALVE
VALVE

QnE11VOS1A FAILS TO CLOSE
QnETIVP21A FAILS TO CLOSE
OnE11V042B FAILS TO CLOSE
QnE11VU3BA FAILS TO CLOSE
QnE11v028 FAILS TO CLOSE

QnE11VOS1A FAILS TO CLOSE
QnE11VP21A FAILS TO CLOSE
OnE11V042A FAILS TO CLOSE
QnE21v026 FAIL TO CLOSE

QnE11VO38B FAILS TO CLOSE

QnET1VOS1A FAILS TO CLOSE
QnET1VP21A FAILS TO CLOSE
QnE11V042A FAILS TO CLOSE
QnE11V028 FAILS TO CLOSE
QnE11V038B FAILS TO CLOSE

QnE11VOS1A FAILS TO CLOSE
QnE11VP21A FAILS TO CLOSE
QnE11VO42A FAILS TO CLOSE
QGnE11vO38A FAILS TO CLOSE
QrE21Vv026 FAIL TO CLOSE

QnET1VOS1A FAILS TC LOSE
OnETIVP21A FAILS TO CLOSE
OnE11V042A FAILS TO CLOSE
OnE11VO3BA FAILS TO CLOSE
QnE11v028 FAILS TO CLOSE

7.097e-07

Page A-103

EVENT PROB.

-t b b b il il il R = . S b il il

PR R Y

.00E-03
.00E-03
.00E-03
.00€-03
.00E-03

.00E-03
.00E-03
.00€-03
.00€-03
.00E-03

L00E-03
.0or '3
0 5
R TR |
.00E-03

.00E-03
.D0E-03
.00€-03
.00E-03
.00E-03

.00E-03
.00E-03
.00€E-03
.00€-03
.00E-03

IDENTIFIER

TLHCVET1VOS1A
TLHCVE11VO21A
TLHCVE11V042B
TLHCVE11vO38A
TLHCVE11v028-

TLHCVE11VOS 1A
TLHCVE11VO21A
TLHCVE 11V042A
THHCVEZ21V026-
TLHCVE11v0388

1LHCVE11V051A
TLHCVE11VD214A
1LHCVE11VD4L2A
1LHCVE11v028-
1LHCVE11vD388

1LHCVE 11VO51A
TLHCVE11VO21A
TLHCVE11V042A
1LHCVE11v038A
THHCVE21V026-

TLHCVE11VOS1A
TLHCVE11VO21A
TLHCVE11VD42A
TLHCVE11v038a
1LHCVE11vO28-
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TABLE A-23 (CONT.)
RHRCI.DES FILE

CODE NAME : CUTDES

VERSION NO. : 1.70

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF ISSUANCE : NOVEMBER 21, 1989
DATE : FEBRUARY 28, 1992

TIME : 15:57:47:39

CONFIGURATION NO. : 5201662275753
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VER 1.6
'SIMON Case file for
5

"ACSCVET13VO02AK !
'"1CSCVE13VO14-K !
"1CSCVE13VOO7AK
"1CSCVET13VDO28K ¢
"1CSCVE13VO07BK !

Tree:

01
01
01
01
o1

CSSC!

062
062
062
062
062

; Created:
0.000000
. 000000
000000
). 000000
0.000000

D000 0

11/726/91

oo OoOO

TABLE A-24

CSSCI.SIM FILE

10:26"

Page A-106
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TABLE A-25
CSSCI.TAB FILE

SION Case 116 for Tree: CSSCT: " Crepted: 11/26/91 10126 i e

FT IDENT COMP  FAILURE MODE FAIL RATE  VARIANCE SOURCE TIME PROBABILITY VARIANCE
1CSCVE 13V002AK cv Cv FAILS TO CLOSE; EF=3 1.000E-03  5.620E-07 4550 0.000€+00 1.00€-03 5.62E-07
TCSCVE13VD14-K cv CV FAILS TO CLOSE; Ef=3 1.000€-03 5.620€-07 4550 0.000E+00 1.00€-03 5.62E-07
1CSCVE 13VD07AK cv Cv FAILS TO CLOSE; EF=3 1.000E-03 5.620€E-07 4550  0.000E+00 1.00€-03 5.62E-07
1CSCVE13v0028K cv CV FAILS TO CLOSE; EF=3 1.000E-03 5,620E-07 4550  0.000E+00 1.00€-03 5.626-07
1CSCVEY3V0078BK cv CV FAILS TO CLOSE; EF=3 1.0006-03 5.6206-07 4550 (0.000E+00 1.00£-03 5.62E-07
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TABLE A-25 (CONT.)

CSSCI.TAB FILE

: SIMONS

1.60

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF ISSUANCE :

. 15:58:38:47
CONFIGURATION NO. : SO79573204668

NOVEMBER 21, 1989
28, 1992

Page A-108
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TABLE A-26
CSSCI.OUT FILE

. CssC1.cun

ver. 1.61 2/28/%2 16:01:21
FAULT TREE DESCRIPTION

(1) NUMBER OF GATES INPUT

(2) NUMBER OF COMPONENTS INPUT

(%) NUMBER OF EVENTS IN COM GATE TO BE CONSIDERED AT ONE TIME

GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS
1. GOOOMY OR 2 0 0 60002 G0007
2, GOon2 AND 1 1 0 GOOO4L 1CSCVE 13v002AK
3. 60004 OR 0 2 0 1CSCVE13VD14-K 1CSCVE 13V007AK
4. GO0O7 AND 1 1 0 G0OOY 1CSCVE 13v0028X
5. GO099 OoR 0 2 0 1CSCVEI3VO14-K 1CSCVE13V007BK

OUTPUT GATES REQUESTED
G002 Go0o7
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€sscl.cu
BASIC EVENTY LIST

COMPONENT ,
NAME

1CSCVE 13v002AK
1CSCVE13VO4-x
1CSCVE 13v007AK
1CSCVE 13v002BK
1CSCVE13v007ex

PROBABILITY
.0000E-0
.O000E-03
.0000€-03
.0D000E -03
.0000E-03

TABLE A-26 (CONT.)

VAR [ANCE

5.6200E-07
5.6200€-07
5.6200E-07
5.6200€-07
5.6200€-07

CSSCI.OUT FILE

ver.

GATES INPUT TO...

Page A-110

1.61

2/28/92

16:01: 21
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TABLE A-26 (CONT.)
CSSCI.OUT FILE

CssC1.Cut ver. 1.61 2/28/92 16:01:21
QUANTIFICATION RESULTS

Cutsets for GATE GO00Z2 with & cutoff probability of 1.00€-09

2 1.00€-06 17SCVE 13VO02AK 1CSCVE 13V007AK
&s 1.00€- 06 1CSCVE 13v002AK 1CSCVE13v014-K

Reduced sum of cutset probabilities=s 2.000E-06
Moments Results

Mean Probability of Failures 2.000€- 06
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TABLE A-26 (CONT.)
CSSCI.OUT FILE

Cs8sCl .CcuT

Ver. 1.61 2/28/92 16:01:21
QUANTIFICATION RESULTS

1 1.00€-06 1CSCVE 13v002BK 1CSCVE 13v0078BK
g, 1.00E-06 1CSCVE13V014-K 1CSCVE 13v002BK
3. 1.00€-06 1CSCVE 13V002AK 1CSCVE13V007AK
4, 1.00E-06 1CSCVE 13v002AK 1CSCVET13V014-K

Reduced sum of ~utset probabilitiess 4.000E-06

Moments Results

Mean Probability of Failures 4.000€-06
Run erdled at 16:01:23
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TABLE A-26 (CONT.)

CSSCI.OUT FILE

CODE NAME : WESCUT

VERSION NO, : 1.61

DATE OF CONFIGURATION : September 13, 1990
DATE OF ISSUANCE : September 13, 1990
DATE : FEBRUARY 28, 1992

TIME : 16: 1:24:89

CONFIGURATION NO. : 5393361278623
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TABLE A-27
CSSCI.DES FILE

. PAGE 1 TREE NAME: CSSCI

CUTDES VER.1.7, 11-17-89
INPUT FILE: CSSCI.CODS

CUT SETS FOR GATE GOOO2 WITH CUTOFF PROBABILITY OF  1.00E-09
GATE GOOOZ 1S5: CONT BYPASS THWRU RB PENE. 21

NUMBER  CUTSET PROB. BASIC EVENT NAME EVENT PROB. IDENTIFIER
L 1.00E-06 CHECK VALVE QnE13vD02A FAILS T0 CLOSE 1.00€-03 1CSCVE 13V002AK
CHECK VALVE QnE13VOO7A FAILS TO CLOSE 1.00€-03 1CSCVE 13V007AK
&- 1.00E-06 CHECK VALVE QnE13VO02A FAILS TO CLOSE 1.00€-03 1CSCVE 13VO02AK
CHECK VALVE QnE13Vv014 FAILS TO CLOSE 1.00E-03 1CSCVE13V014-K

REDUCED SUM OF PROBABILITY OF FAILURE = 2.000E-06
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TABLE A-27 (CONT.)
CSSCI.DES FILE

PAGE 1 TREE NAME: CSSC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: CSSCI.CDS

CUT SETS FOR GATE GOOO7 WITH CUTOFF PROBABILITY OF 1.00€-09
GATE GODO7 1S: CONT BYPASS THMRU RB PENE, 22
NUMBER  CUTSET PROB. BASIC EVENT NAME

{ §° 1.00€-06 CHECK VALVE OnE13v0028 FAILS TO CLOSE
CHECK VALVE QnE13VO078B FAILS TO CLOSE

&, 1.00€-06 CHECK VALVE QnE13VO014 FAILS TO CLOSE
CHECK VALVE QnE13v002B FAILS TO CLOSE

REDUCED SUM OF PROBABILITY OF FAILURE = 2.000E-06

Page A-116

EVENT PROB.

1.00€-03
1.00€-03

1.00E-03
1.00€-03

IDENTIFIER

1CSCVE13v0028K
1CSCVET13V0078K

1CSCVET3V014-K
1CSCVE13v0028BK
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TABLE A-27 (CONT.)
CSSCI.DES FILE

CODE NAME : CUTDES

VERSION NO. : 1.7C

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF [SSUANCE : NOVEMBER 21, 1989
DATE : DECEMBER &, 1992

TIME : 12:48:28:35

CONFIGURATION NO. : 5201672234530
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PAGE 1

TABLE A-27 (CONT.)
CSSCI.DES FILE

TREE NAME: CSSC!
CUTDES VER.1.7, 11-17-89
INPUT FILE: CSSCI.CDS

CUT SETS FOR GATE GOOOY WITH CUTOFF PROBABILITY OF  1,008-09
GATE GOOC! 1S: CONT BYPASS THRU CSS GIVEN FAILURE OF ALL SUPPORY SYSTEMS

NUMBER  CUTSET PROS. BASIC EVENT NAME

1s 1.00E-06
" 1.00€-06
: 8 1.00€-06
&, 1.00€-06

CHECK VALVE QnE13v0028B FAILS TO CLOSE
CHECK VALVE OnE13VOO7B FAILS TO CLOSE

CHECK VALVE QnE13V014 FAILS TO CLOSE
CHECK VALVE QnE13v002B FAILS TO CLOSE

CHECK VALVE QnE13VOD2A FAILS YO CLDSE
CHECK VALVE QnE13VO07A FAILS TO CLOSE

CHECK VALVE GnE13VO02A FAILS TO CLOSE
CHECK VALVE QnE13V014 FAILS TO CLOSE

REDUCED SUM OF PROBABILITY OF FAILURE = 4, 000E-06

Page A-117

EVENT PROB.

1.00€-03
1.00€-03

1.00€-03
1.00€-03

1.00E-03
1.00€-03

1.00€-03
1.00€-03

IDENTIFIER

1CSCVE 13v002BK
1CSCVE13v0078K

1CSCVE 13V014-K
1CSCVE13v0028K

1CSCVE 13V002AK
1CSCVE13V00TAK

1CSCVE 13V002AK
1CSCVE13VO14-K
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TABLE A-28
NSCIWS.SIM FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

VER 1.6
'Slﬂ?l Case file for Tree: NSCIWS; Created: 02/28/92 14:55¢
&
"1--CVG2IV204-X ' 01 062 0.000000 0.0
‘1--AVHVE3B0--k * 01 051 ©0.000000 0.0
'SAASDAS16-2FAE * 01 272 744.0000 (.0
'SAARE--KS22FAE ' 02 255 744.0000 0.0
252 0.000000 0.0
'SAARE--K612FAE ' 02 255 13392.00 0.0
252 0.000000 0.0
'SAASRPHASWIFAE ' 01 262 13392.00 0.0
'SABSRPHASW2FAE 01 262 13392.00 0.0
'1SASRPHASEASWFCC' 01 684  13392.00 0.0
'SAXOPMANPHA-AE ' O1 001 0.000000 0.0
'1--CVG21V291-K ' 01 062 0.000000 0.0
f1--AVHV3EZ?6--k ' 01 (051 0.000000 0.0
'SABSNAS16-2FAE 0 272 744.0000 0.0
'SABRE--KS02FAE ' 02 255 744.0000 0.0
252 0.000000 0.0
'SABRE--K613FAE ' 02 255 13392.00 0.0
252 0.000000 0.0
'1--AVHVIZ77--k * 01 051 0.000000 0.0
'SAARE--K502FAE ' 02 255 744.0000 0.0
252 0.000000 0.0
'SAARE--K613FAE ' 02 255 13392.00 0.0
252 0.000000 0.0
'1--AVHV3IZ76/7KCC' 01 784 0.000000 0.0
'1SASDAS161A/BFCC' 01 740  7644.0000 0.0
'1SAREKSO2TA/BFCC' 01 700 744.0000 0.0
"1SA"FA613TA/BFCC' 01 700 13392.00 0.0
"1- oWB13v038-k ' 01 062 0.000000 0.0
P1o-CVBI3V040-K * 01 062 0.000000 0.0
‘SAARE--K6OG6FAE ' 02 255 13392.00 0.0
252 0.000000 0.0
'1--AVP13VE02-k * 01 051 0.000000 0.0
'SABDEAS16-1FAE ' 01 273 744.0000 0.0
'SABSDAS16-3FAE ' 01 272 744.0000 0.0
'SABRE--KSO3FAE ' 02 255 744.0000 0.0
252 0.000000 0.0
'SABRE - -K622FAEF ! 03 255 13392.00 0.0
252 0.000000 0.0
252 0,000000 0.0
'1--AVB13V301-k ¢ 01 051 0.000000 0.0
'SAADEAS16-1FAE ' 01 273  744.0000 0.0
'SAASDAS16-3FAE ' 01 272 744.0000 0.0
'SAARE--KS03FAE ' 02 255 744.0000 0.0
252 0.000000 0.0
'SAARE--K622FAE ' 03 255 13392.00 0.0
252 0.000000 .0
252 0.000000 0.0
'1--AV301/302-kCC' 01 784 0.000000 0.0
'1SASDAS162A/BFCC' 01 740  744.0000 0.0
'1SAREKSO3TA/BFCC! 01 700 744.0000 0.0
' 1SAREKG0STA/BFCC! 01 700 13392.00 0.0
‘1--AVPI3V304-K ' 01 051 0.000000 0.0
‘1--AVPI3VI03-xk * 01 051 0.000000 0.0
"1--aV303/402-KCCY 01 784 0.000000 0.0
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TABLE A-29

NSCIWS.TAB FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

14:55%
FAIL RATE

VARIANCE SOURCE

Simon5, VER 1.6 Table Output File
SIMON Case file for Tree: NSCIWS; Created: 02/28/92
F1 IDENT COMP  FAILURE MODE
1--CVG21V204-K  CV  CV FAILS TO CLOSE; EF=3
1--AVHVE3B0- -k AV AQV FAILS TO OPERATE; EF=3
SAASDAS16-2FAE SO SAFEGUARDS DRIVER CIRCUIT FAIL
$
SAARE - -KS522FAF RE RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
CN  RELAY CONTACTS FAIL TO OPEN/CL
0SE
SAARE--K612FAE  RE  RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
CN RELAY CONTACTS FAIL TO OPEN/CL
0SE
SAASRPHASWIFAE  SW  SWITCH (GENERAL TYPE) FAILS
SABSRPHASW2FAE  SW  SWITCH (GENERAL TYPE) FAILS
1SASRPHASEASWFCC SW  CC/MGL; FAC(2/2 FAIL) 2.06-02
ALL, SWITCH (GENERAL TYPE) FAI
(s
SAXOPMANPHA-AE XX  LOGICAL ONE
1--CVG21V291-K €V CV FAILS TO CLOSE; EF=3
1--AVHV3376--K AV AOV FAILS TO OPERATE; EF=3
SABSDAS16-2FAE  SD  SAFEGUARDS DRIVER CIRCUIT FAIL
s
SABRE- -KSO2FAE  RE  RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
ON  RELAY CONTACTS FAIL TO OPEN/CL
OSE
SABRE--K613FAE  RE  RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
CN  RELAY CONTACTS FAIL TO OPEN/CL
3
1--AVKV3377--K AV AOV FAILS TO OPERATE; EF=3
SAARE - -KSO2FAE  RE  RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254
N

RELAY CONTACTS FAIL TO OPEN/CL
OSE

2.000€-03
3.960€-07

5.100e-07

8.500€-06

5.100€-07

8.500€-06

1.700€-07
1.700€-07
3.400€-09

1.000€+00
1.000¢-03
2.000€-03
3.960€-07

5,100€-07

8.500€- 06

5.100€-07

B.500€-06
2.000€-03

$.100€-07

8.500€-06
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5.620€-07
2.250€-06
0.000€+00

0.000€E+00

0.000€+00

0.000E+00

0.000E+00

0.000€+00
0.000€E+00
0.000€+00

0.000E+00
5.620€-07
2.250€-06
0.000E+00

0.000E+00

0.000E+00

0.000€+00

0.000E+00

2.250€-06
0.000€+00

0.000E+~00

4550
4550
PORI

ToP2

ToP2

ToP2

4550
4550
POR1

ToP2

ToP2

02/28/92 16:27
TIME
0.000E+00 1.00€-03
0.000E+00 2.00e-03
7.64L0OE+02 2.95E-04
7. 440E+D2 3.79€-04
0.000E+00 8.50E-06
TOTAL 3.88E-04
1.339€+04 6.83E-03
0.000&+00 B.50E-06
TOTAL 6.8LE-03
1.3396+04 2.28€-03
1.339€+04 2,28E-03
1.3396+04 4.55E-05
0.000€+00 1.00E+00
0.000E+00 1.00€-03
0.000e+00 2.00E-03
7.44LUE+D2 2.95E-04
7. 440E+02 3.79€-04
0.000€+00 8.50E-06
TOTAL 3.8BE-04
1.339E+04 6.836-03
0.000E+00 8.50€-06
TOTAL 6.84E-03
0.000E+00 2.00E-03
7.640E+02 3.79E-04
0.000E+00 8.50€-06
TOTAL 3.88E-04

0o O o o

o N v O

-62E-07
.25€-06
.COE+DO

.00E+00

.00E+00

.Q0E+00
.D0E+00

.00E+00

-00E+00
.00E+00
.00E+00
.00E+00

.00€+00
J62E-07
.25E-06
.00€+00

.D0E+00

.00E+00

.00E+00
.00E+00

.00E+00

.D0E+00
.25E-06
.D0E+00

.00E+00

-00€+00
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SimonS, VER 1.6

TABLE A-29 (CONT.)

NSCIWS.TAB FILE WITH OPERATOR ERRCR PROBABILTIY SET TO UNITY

Table Output File

{
SIMON Case file for Tree: NSCIWS; Created: 02/28/92

FT IDENT

comp

FATLURE MODE

14:55
FAIL RATE

VARIANCE SOURCE

02/28/92 16:27

PROBABILITY

VARIANCE

SAARE - -K613FAE

1- AVHVE376/7KCC

1SASDAS161A/BFCC

1SAREKS02TA/BFCC

1SAREKS613TA/BFCC

1--CVB13v038-K

1--CVB13V040-K
SAARE - -KS0D6FAE

1--AVP13VI02-K
S. SDEAS16-1FAE
SABSDAS 16-3FAE

SABRE - - K503FAE

SASRE - -K622FAE

1--AVB13V301-K
SAADEAS16-1FAE

AV

$0

RE

RE

cv

cv
RE

N

AV

RE

CN

RE

CN

CN

AV
S0

RELAY FAILS DURING OPERATION;
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

CC/MGL; FAC(2/2 FAIL) 2.0€-02
ALL, AOV FAILS TO OPERATE; EF=
3

CO/MGL; FAC(2/2 FAIL) 2.0E-02

ALL, SAFEGUARDS DRIVER CIRCUIT
FAILS

CC/MGL; F(2/2) 2.0E-02 ALL, RE
LAY FAILS DUR. OP. COMP. 251,2

53,254

CC/MGL; F(2/2) 2.0E-02 ALL, RE
LAY FAILS DUR. OP. COMP. 251,2

53,254

CV FAILS TO CLOSE; EF=3

CV FAILS TO CLOSE; EF=3

RELAY FAILS DURING OPERATION;
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

AOV FAILS TO OPERATE; EF=3
SAFEGUARDS DRIVER DICOE FAILS

SAFEGUARDS DRIVER CIRCUIT FAIL
S

RELAY FAILS DURING OPERATION;
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY CONTACTS FAIL TO OPEN/CL
OSE

AQV FAILS TO OPERATE; EFf=3
SAFEGUARDS DRIVER DIODE FAILS

5.100€-07

8.500€-06

4 .000€-05
7.920€-09
1.020€-08
1.020€-08

1.000€-03
1.000€-03
5.100€-07

8.500€-06

2.000€-03
7.560€-09
3.960€-07

5.100€-07

8.500¢-06

5.100€-07
8.500€ - 06

8.500€ - 06

2.000€-03
7.560€-09
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0.000e+00

0.000E+00

8.990€-10

0.000€+00

0,000€+00

0.000E+00

5.620€-07
5.620€-07
0.000€+00

0.000€+00

2.250€-06
0.000€+00
0.000E+00

0.000E+00

0.0C0E+00

0.000€+00

0.000E+00

0.000£+00

2.250€-06
0.000E+00

4550

4550
4550
ToP2

4550

TOP2

4550
PORI

1.339€+04

0.000€+00

TOTAL

0.000€+00

7.440E+02

7.640E+02

1.329€+04

0.000€+00
0.000€+00
1.339€+04

0.000€+00

TOTAL
0.000€+00
7.440E+02
7.440E+02

7.440E+02

0.000€+00

TOTAL
1.339E+04

0.000E+00

0.000€+00

TOTAL
0.000€E+00
7.640E+02

6.83E-03

8.50€-06

6.84E-03

4.00E-05

5.89€-06

7.59€-06

1.37e-04

1.00€-03
1.00€-03
6.83E-03

8.50€-06

6.84E-03
2.00€-03
5.62E-06
2.95E-04

3.796-04

8.50€-06

3.88E-04
6.83E-03

8.50€-06

8.50€-06

6.85¢-03
2.00E-03
5.62E-06

0.00E+00

0.00€+00

0.00E+00

8.99€-10

0.00€+00

0.00E+00

0.00E+00

5.62E-07
5.62E-07
0.00€+00

0.00E+00

.00€+00
.25E-06
.00E+00
.00E+00

o o N o

0.00E+00

0.00€+00

0.00€+00
0.00E+00

0.00E+00

0.00E+00

0.00E+00
2.25€-06
0.00E+00
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SimonS, VER 1.6

TABLE A-29 (CONT.)

NSCIWS.TAB FILE WITH OPERATOR ERROR PROBABILTIY SET TO UNITY

Table Output File

SIMON Case file for Tree: NSCIWS; Created: 02/28/92
COMP  FATLURE MODE

FT IDENT

SAASDAS16-3FAE

SAARE - -K503FAE

SAARE - -K622FAE

1--AV3U1/302-KCC

1SASDAS 162A/BFCC

1SAREKS03TA/BFCC

1SAREKS06TA/BFCC

1--AVP13V30L-K

1--AVP13VE03-K
1--AV303/402-KCC

S0

RE

CN

RE

o]

CN

AV

RE

RE

AV

AV
AV

SAFEGUARDS DRIVER CIRCUIT 'AlL
s

RELAY FAILS DURING OPERA" 1ON:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY FAILS DURING OPERATION:
COMPOSITE OF 251, 253, & 254

RELAY CONTACTS FAIL TO OPEN/CL
OSE

RELAY CONTACTS FAIL TO OPEN/CL
OSE

CC/MGL; FAC(2/2 FAIL) 2.0E-02
ALL, AOV FAILS TO OPERATE; Ef=
3

CC/MGL; FAC(2/2 FAIL) 2.0E-02
ALL, SAFEGUARDS DRIVER CIRCUIT
FAILS

CC/MGL; F(2/2) z oe 02 ALL, RE
LAY FAILS DUR. . 281,2
53,254

CC/MGL; F(2/2) 2.0E-02 ALL, RE
LAY FAILS DUR. OP. comp. 261,2
53,25

AOV FAILS TO OPERATE; EFs3
AOV FAILS TO OPERATE; EF=3

CC/MGL; FAC(2/2 FAIL) 2.0E-02
;LL, AOV FAILS TO OPERATE; EFfs=

14:55

FAIL RATE

5.100€-07

8.500€ - 06

5.100€-07
8.500€-06
8.500E-06
4.000€-05
7.920-09
1.020€-08
1.020€-08
2.000€-03

2.000€-03
&.000€-05
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VARIANCE SOURCE

0.000€+00

0.000E+0D0

0.000€+00

0.000€+00

0.000€+00

0.000E+00

8.990€-10

0.000€+00

0.000E+00

0.000€+00

2.250E-06

2.250€-06
8.990€-10

TOP2

ToP2

4550

POR!

ToP2

TOP2

4550

4550
4550

0z

TIME

7 . 4L4LDE+02

0.000€+00

TOTAL
1.339€+04

0.000€+00

0.000€+00

TOTAL

0.000€+00

7.440E+02

7.440OE+02

1.339E+04

0.000E+00
0.000€+00
0.000E+00

/28/92 16:27

PROBABIL!i,

8.50E-06

3.88E-04
6.83E-03

8.50E-06

8.50E-06

6.85E-03

&.00E-05

5.89€-06

7.59€-06

1.37E-04

2.00E-03
2.00€-03
4.00€-05

VAR IANCE

0.00E+00

0.00€+00

0.00E+00

0.00E+00
0.00E+00

0.00€+00

0.00€E+00

0.00€+00

8.99€-10

0.00E+00

0.00E+00

0.00e+00

2.25€-06
2.25E-06
8.99€-10
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TABLE A-29 (CONT.)
NSCIWS.TAB FILE WITH OPERATOR ERROR PROBABILTIY SET TO UNITY

CODE NAME : SIMONS

VERSION NO. : 1.60

DATE OF CONFIGURATION : NOVEMBER 21, 1989
DATE OF [SSUANCE : NOVEMBER 21, 198%
DATE : FEBRUARY 28, 1992

TIME : 16:27:466:14

CONFIGURATION NO. : 5079573211643
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TABLE A-30
NSCIWS.OUT FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

NSCIWSOA . CUT : Ver. 1.6 2/28/92 16:28:08
FAULT TREE DESCRIPTION
(1) NUMBER OF GATES INPUT
(2) NUMBER OF COMPONENTS [NPUT
(3) NUMBER OF EVENTS IN COM GATE TO BE CONSIDERED AT ONE TIME
GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS
1. GOOO1 OR 5 0 0 60002 Goo21 GO0S4 G00&7 60100
2. 60002 AND 1 1 0 G000 1--CVG21V204 <K
3. GOOO4 or 1 1 0 GOO0& 1--AVHV3380--K
4. GDDOG AND 2 0 0 gooo? 60011
5. GO0O07 ORr 0 3 0 CSAASDAS16-2FAE  SAARE--KS22FAE SAARE - -K&12FAE
6. GOOY* OR 1 2 0 Goo12 SAARE - -KS22FAE SAARE - -K&612FAE
7. GOD"2 OrR 1 1 0 G0013 SAXOPMANPHA - AE
8. ¢2013 or 1 1 0 G004 1SASRPHASEASWFCC
9 G004 AND 0 2 0 SAASRPHASWIFAE  SABSRPHASW2FAE
‘. 60021 OR 2 0 0 go0022 G00&7
11. 60022 AND « 0 0 GoDOZ23 60036
12. GDO23 oR 1 1 0 60025 1--CVG21v291-K
13. G0025 OR 1 1 0 Go027 1--AVHVEZTE- -k
14. G0O27 AND 2 0 0 o028 G0032
15. G0028 OR D 3 © SABSDAS 16- 2FAE SABRE - -K502FAE SABRE - ~K613FAE
16. 60032 OR 1 2 0 G0012 SABRE - -KSO2FAE SABRE - -K&613FAE
17. G0O3é OR 1 1 0 Go0038 1--AVHVIZ77--K
18. GO038 AND 2 0 0 Goo39 60043
19. GOO39 ORrR 0 3 0 SAASDAS16-2FAE SAARE - -KS02FAE CAARE - -K&13FAE
20, GO043 OR 1 2 0 @oo1z SAARE--KS02FAE  SAARE--K613FAE
21. 60047 OR 1 L B GO049 1--AVHVE376/7KCC 1SAREKSO2TA/BFCC TSAREKS13TA/BFCE
22. GDO4LY AND 1 1 0 G0012 1SASDAS161A/BFCC
23. G00S4 AND 1 1 0 G00%6 1--CVB13VO38-K
24. GOOSH Or 1 1 0 GOOS8 1--CVB13V0O40-K
25. GOOS8 AND 2 0 0 Goos9 G00&3
26. GOOS9 ORrR 0 3 0  SAASDAS16-2FAE SAARE - -KS22FAE SAARE - -K&0D6FAE
27. GO0&3 OoR 1 2 0 G0012 SAARE - -KS22FAE  SAARE - -K6DGFAE
28. G0O0&7 OR 2 0 0 0068 G0093
29. GD068 AND 2 0 0 G0oey 60081
30. GOO&9 oK 1 1 0 GoomM 1--AVP13V302-K
31. 60071 AND 2 0 0 gcooOm2 60077
32. Goo72 Or 0 4 4 SABDEAS 16- 1FAE SABSDAS16-3FAE SABRE - -KS03FaE SABRE - -K&22FAE
33. 60077 OR 1 2 0 @0012 SABRE - -KS03FAE SABRE - -K622FAE
34. GOOBY ORrR 1 1 0 Goos3 1--AVB13V301-K
35. GOOB3 AND 2 0 0 co0084 0089
36. GOOBL oR 0 &4 0 SAADEAS16- 1FAE SAASDAS 16-3FAE SAARE - -K503FAE SAARE - -K622FAE
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TABLE A-30 (CONT.)
NSCIWS.OUT FILE WITH OPERATCR ERROR PROBABILITY SET TO UNITY

NSCIWSOA . CUT Ver, 1.61 2/28/92 16:28:08
FAULT TREE DESCRIPTION (CONT.)
GATE NAME TYPE (1) (2) (3) NAMES OF THE INPUTS
37. 60089 OR 1 2 0 60012 SAARE--KS503FAE  SAARE--K622FAE
38. GOO93 OoR 1 3 0 G009 1--AV301/302-KCC 1SAREKSO3TA/BFCC 1SAREK606TA/BFCC
39. 60095 AND 1 1 0 60012 1SASDAS162A/8FCC
40. GO100 or 2 0 0 o0 G0112
41, 6011 AND 2 0 0 60102 60107
42. 60102 oR 1 1 0 G004 1--AVP13 304-K
43, 60104 AND 2 0 0 @0072 GOO77
44, G107 OR 1 1 0 G009 1--AVP13V303-K
45. GO0109 AND 2 0 0 G008 60089
46. 60112 OR 1 3 0 G0095 1--AV303/402-KCC 1SAREKSO3TA/BFCC 1SAREKSO6TA/BFCC

Page A-125 SEPTEMBER 1992



NSCIWSOA. CUT
BASIC EVENT LIST

COMPONENT .
NAME

PROBABILITY

TABLE A-30 (CONT.)
NSCIWS.OUT FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

VARIANCE

Ver,

GATES INPUT TO...

1.61

2/28/92

16:28:08

1-<AVHV33B0--K
SAASDAS 16- 2FAE
SAARE - -K522FAE
SAARE - -K612FAE
SAASRPHASWIFAE

. SABSRPHASWZFAE
. 1SASRPHASEASWFCC
. SAXOPMANPHA - AE
. 1--CVG21V291-K
. 1--AVHV3376- -k
. SABSDAS1&-2FAE
. SABRE--KSO2FAE
. SABRE- -K&613FAE
. 1--AVHV33T77- -k
. SAARE - -KS02FAE
. SAARE--K613FAE
. 1--AVNV33T7&/7xCC
. 1SASDAS161A/BFCC
. 1SAREKS02TA/BFr.C
. 1SAREK613TA/BFCC
. 1--CVB13VO38-K
. 1--CVB13V04L0-K
. SAARE - -K606FAE
. 1--AVP13V302-K
. SABDEAS16-1FAE
. SABSDAS16-3FAE
. SABRE - -KSO3FAE
. SABRE--K&22FAE
. 1--AVB13V301-X
. SAADEAS16-1FAE
. SAASDAS16-3FAE
. SAARE - -KSO3FAE
. SAARE - -K622FAE
. 1--AV301/302-KCC
. 1SASDAS1462A/8FCC
. 1SAREKS03TA/BFCC
. 1SAREKA06TA/BFCC
. 1--AVP13V30&4-K
. 1--AVP13V303-k
. 1--AV303/402-KCC

FPIN SRS C NN WNIVITI 0N - o s U8 O LN O W R b s B P O W P T
.

.0000E - 03
.0000€-03
.9500€ - 04
. BBOOE - 04
.8400E-03
.2BO0E - 03
.2B00E-03
.5500€ -05
.0000E+00
-0000E - 03
.0000€ - 03
.9500€ - 04
. BBOOE - 04
.B4LOOE-03
.00D00E - 03
.8800€ - 04
.B40OOE-03
.0000E - 05
. 8900€ - 06
.S900E - 06
.3700€ - 04
.0CO0E - 03
.0000E -03
-B4L0OE -03
.0000E - 03
.6200E - 06
.9500€ - 04
.8800E - 04
.8500€-03
.0000€ - 03
.6200E - 06
-9500€ - 04
8800E - 04
.8500€-03
.0000E - 05
.8900€ - 06
-5900E - 06
.3700€ - 04
.0000€ -03
.0000€ -03
.0000E - 05

5.6200€-07
2.2500€-06
0,0000€+00
0.0000E+00
0.0000€+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
5.6200€-07
2.2500€-06
0.0000E+00
0.0000€+00C
0.0000€+00
2.2500€-06
0.0000€+00
0.0000E+00
B.9900E-10
0.0000E+00
0.0000E+00
0.0000€+00
5.6200€-07
s
0
2
0
0
0
0
2
0
0
0
0
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GO039
60011
60O

60032
G0032

G0043
GO043

G0063

GO077
60077

G008y
60089

G0112
G0112

G0059
GOO059

G0O&3
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NSCIWSOA.CUT

TABLE A-30 (CUNT.)

NSCIWS.OUT FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

QUANTIFICATION RESULTS

Cutsets for GATE GOOD1 with a cutoff probability of

ver. 1.61

1.00€-09

B0 &t tscs s APININV AN W ARV UITAV AN N NN NN = NN RN S S S VTR N~ b s s s s P P DB P s s
T T T I R e Sl S e el T T e e e e S i e S o g T S TR N S B e

1SAREKSOETA/BFCC
1SAREKS13TA/BFCC
SABRE - -K622FAE
SABRE - -K613FAE
1--AV303/402-KCC
1--AV301/302-KCC
1+ -AVHV3376/7xCC
SAARE - -K622FAE
SABRE - -K622FAE
1--AVP13V302-K
SABRE - -X622FAE
1--AVHV3376--K
SABRE - -K613FAE
1SAREKS03TA/BFCC
1SAREKSO2TA/BFCC
1--CvB13v038-X
1--LVG21V291-K
1-<CVG21V204-K
SAXOPMANPHA - AE
SAXOPMANPHA - AE
1--AVP13V304-K
1--AVP13V302-K
1--AVHV3I376--K
SABRE - -K622FAE
SABRE - -K503FAE
SABRE - -K&13FAE
SABRE - -KSOZFAE
SAXOPMANP HA - AE
SAXOPMANPHA - AE
SAASDAS16-2FAE
SAXOPMANPHA - AE
1-<CVG21V291-K
1+ -CVG21V204-K
1--CVB13v038-K
SAARE - -KSO3FAE
SABRE - -KS03FAE
1--AVP13V302-K
SABRE - -KSO3FAE
1--AVHV3376- <K
SABRE - -KS02FAE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANP HA - AE
SAXOPMANPHA - AE
SAASDAS 16-2FAE
SAXOPMANPHA - AE
SAARE - -KS22FAE
1--CVG21v291-K
1--CVG21V204-K
SAASDAS16- 2FAE
SAASDAS16- 2FAE
1--CVG21V204-K
SABRE - -KS03FAE
SABRE - -K502FAE
SAXOPMANPHA - AE
SAXOPMANPHA - AF
SAASDAS16- 2FAE
SAXOPHANPHA - AE
SAXOFMANPHA - AE
SAASCAS 16-2FAE

SAARE - -KE22FAE
SAARE - -K613FAE

1--AVP13V304 -K
1--AVP13V303-K
SAARE - -K622FAE
1--AVB13V301-K
SAARE - -K613FAE
1--AVHV3377--K

SAARE - -K60SFAE
SAARE - -K&E13FAE
SAARE - -K612FAE

1SASDAS162A/BFCC
1SASDAS161A/BFCC

1--AVP13VI03-K
1--AVB13v301-K
1--AVHV3I377--K
SAARE - -KS03FAE
SAARE - ~K622FAE
SAARE - -K502FAE
SAARE - ~K613FAE
SABRE - -K622FAE
SABSDAS 16~ 3FAE
SAXOPMANPHA - AE
SABSDAS16- 2FAE
1--AVHV3377--K
1--AVHV3380- -K
1--CVB13V04L0-K
1--AVP13V3I04-K
1--AVP13v303-K
SAARE - -KSO3FAE
1--AVB13V301-K
SAARE - -K502FAE
1--AVHV3377--K
SAASDAS 16~ 3FAE
SABSDAS16-3FAE
1--AVP13V302-K
SABSDAS16-3FAC
SAXOPMANPHA - AE
SABSDAS 16- 2FAE
1--CVB13v038-K
SAARE - -K502FAE
SAARE - -K522FAE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAASDAS 16-2FAE
SAARE - -KS03FAL
SAARE - - K502FAE
JABRE - -K503FAF
SABSDAS16-37 +£
SAXOPMANP HA - AE
SABSDAS16- 2FAE
SABSDAS 16-3FAE
SAXOPMANPHA - AE

SAASDAS16-3FAE
SAARE - -K622F AE
SABRE - -K613FAE
SAARE - K6 13FAE

1--AVP13VI0&-K
1--AVP13V303-K
SAASDAS 16-3FAE
1--AVB13V301-K
1--AVHV3376--K
1--AVHV33T77--K

1--CvB13v038-X
1--CVG21V291-K
SAXOPMANPHA - AE

SAASDAS 16-3FAE
SAARE - -KSO3FAE
SABRE - -KS02FAE
SAARE - -K502FAE
SAASDAS16-3FAE
SABSDAS16-2FAE
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NSCIWSOA . CUT

TABLE A-30 (CONT.)

NSCIWS.OUT FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

QUANTIFICATION RESULTS

Cutsets for GATE GDOO1 with cutoff probability of

1.00€-09

ver. 1.61

81. 3.85¢
62. 3.85¢-
63. 1. 126
64 . 1.12¢
65. 1.12¢
66. 1.12E
67. 2.1BE
68, 2.18E
69. 1.66E
70. 1.66E

Reduced sum of cutset probabiliiiess

Moments Results

Mean Probability of failures

Run ended at 16:28:20

SAXOPMANPHA - AE
SAXOPHMANPHA - AE
SAXOPMANP KA - AF
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXUPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANPHA - AE
SAXOPMANPHA - AE

SABRE - -KE22FAE
GABDEAS16- 1FAE
SAADEAS 16- 1FAE
SABDEAS16- 1FAE
1--AVPI3V302-K
SABDEAS16- 1FAE
SABRE - -KSO03FAE
SABDEAS16- 1FAE
SABSUAS16- 3FAE
SABDEAS 6- 1FAE

6.642E-04

6.630E- 04

SAARE - -K6Z22FAE
1--AVP13V304-K
1--AVP13V303-K
SAADEAS16- 1FAE
1--AVB13V301-K
SAADEAS16- 1FAE
SAARE - -KS503FAE
SAADEAS 16- 1FAE
SAASDAS16-3FAE
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TABLE A-30 (CONT.)
NSCIWS.OUT FILE WITH OPERATOR ERROR PROBABILITY SET TO UNITY

CODE NAME : WESCUT

VERSION NO. : 1.61

DATE OF CONFIGURATION : September 13, 1990
DATE OF ISSUANCE : September 13, 1990
DATE : FEBRUARY 2B, 1992

TIME : 16:28:21:57

CONFIGURATION NO. : 5393361271365
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