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GENERIC DATA FOR MAINTENANCE DURATIONS

ZMPM3D Sheer * :( i
3

Maintenance Duration: Pumps - 72 Hour Tecnnical Specifications
.

Discrete Probability Distribution:
j

|u u at e
Biry Mal tenance Probability

;

Duration
'

1 8.6119E 01 2.3840E-02 2.3840E 02

2 1.??47E + 00 3.2342E-02 5.6182E 02 ,

3 1.) J21 E - 00 4.0407E 02 9.6589E-02

4 2.4495E + 00 9.1117E-02 1.8771 E-01 (

5 3.4641E + 00 9.1531 E-02 2.7924E-01 p

6 4.4721 E - 00 '8.4503E 02 3.6374E-01 6-

7 5.4772E + 00 7.5101 E-02 4.3864E-01 -

8 6.9282E + 00 1.2233E 01 5.6117E 01

9 8.9443E*00 9.1366E 02 6.5253E 01

10 1.0954E + 01' 6.8432E-02 7.2097E-01

11 1.3416E * 01 7.3063E-02 7.9403E 01

12 1.7321E + 01 7.4332E-02 8.6836E-01

13 2.2361 E * 01 4.2477E-02 9,1084E 01

14 2.7386E * 01 2.6009E 02 9.3685E 01

15 3.4641E + 01 2.8187E 02 9.6503E 01

16 4.4721E + 01 1.3696E-02 9.7873E 01 -

17 6.7082E + 01 1.6360E-02 9.9509E 01

18 1.0617E + 02 3.1592E 03 9.9825E 01,

19 1.6125E + 0? 1.2827E 03 9.9953E 01

20 2.1634E + O2 4.6754E 04 1.0000E + 00

''
5th 50th 95th

g g ,,
Percentile Per./1 tile . Percentile - i

| 1.1140E + 01 2.0630E + O2 1.1553E + 00 6.202, E + 00 3.0771E + 01
?

Type: OPD

Reference: PGE.1123 > DATA.PH ASE3 > M AINT.REV1 (Diablo)

;

i

.

I

l
:

NPLC1N0131a 08258g 4 29 Ptckard. Lowe and Carneh .c ,

I
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GENERIC DATA FOR M AINTEN ANCE DUR ATIONS

Sree!::'3
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| !
,-
- 5

!
P

+

i i

{ I i

sr
o -

! th& ',

ae
'

hn
i s

,

1i \ .
'

\'

it
t9 / \ ,

!'
\'.s'

._

9

i

!i..., . , ..
, , , , , , .

I i i, . '
'i i ' 6

duntion ( -1 :1.0E-1 ) :
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NPLGIN0131a 082589 4 30 Peckard. Lowe and Garr.c= ac
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GENERIC DATA FOR MAINTENANCE DURATIONS

Snes: 3 :f 5
ZN1PMSD

Description: This Ctsthbution was deveiODed using the fol!Owing data:

y,,, Median ; RangeI Tech. No. of Duration Std.

Specs. Events (hours) Dev, i Factorpiant component

TMI2 RB Spray Pump 72 11 29 5 12.63 16 03 1 79 ' 34,

17 I

!85
6.2
60
40

10.0
55
30

58 0 i
i

6.5

TMI-2 Decay Heat CCW 72 14 3.8 1.53 f.12 1.50 1 33 ?
!0 33Pump
|3.5

2.0 i

1.0

1.0
0.8
0 25
0.25 ,

'

3.0 '

1.5

1.3
-

1.7

10

TM t.2 EFW Pumo 72 17 1.5 2.32 1.06 2.31 1 20

2.5
2.75 ;

0.67 ,

1.25 i

3.3 .

3.5
i

22
I |

2.5
40 i

|-

4 25
10 1

115
I

35
|1.5
'

1.3 I
2.3

NPLC1N0131 a 082589 4-31 Pickard. Lowe ano Gare c- -c

- - - - - - _ - _ _ - _ - - _ _ _ _ _ _ - _ _ _
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GENERIC DATA FOR MAINTENANCE DURATIONS

Shee 4Ofi
ZNIPMSD

RangeTech. No. of ' Duration Std.
f' Factor |**" * "

lant Component Specs, Events (hours) Dev,
|

1

| BEZ arw r mo 7 5 56 6 43 5 42 1 44 i
u

'
| 1

i i

-

| |0

5 ;

29 |
'

3 i

23
8 ,

17

2 i

3
'

;

1

1

1

2

2

1

4

5

1

7

7
I

9
I9

5 i

-
3

OCON HPI Pump A or B 72 1 24 24.00 0.00 24 00 2 00' - |

T M L-2 DHR Pumo 72 30 20 8 20 8.22 8 06 - 1 35 1
'

45
20
3.25
25

12 0
32
2.0 - ,

4 16 !
'

15'

70
50
30
2.0

>

03
i'

70

i

4 32 P'ckard Lowe and Garrica ac
NPLGIN0131a 082589
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GENERIC DATA FOR MAINTENANCE DURATIONS
1

Sheet 5 :f a
psMs0t

l
|
' Tech. No. of Duration 5td. Range

*" ' "*

{ Plant Component Specs. Events (hours) Dev. Factor

52 | !
I TMI.2 OHR Dump icontinued)

-

|I 19.15

[ 6 45 -

I
43 50

'
9 45

f19 45
8 40 .

'
10.50

I
7.30 |

12 15 i

| i9.20
| 12.50 i
)

15.0 !,

53 L

TMI2 Reactor Building 72 73 5.0 11.32 9.52 11.27 1.18

2.5RW Pump
I 1.0

2.0 j

0.25 ;

3.5
2.0
7.5

i45
! !,

5.2'

30 i
i

5.0 5

0.7
1.2
2.5
8.0 t

0.5 !

I 43 !

4.25 I
*

30
10.0
7.0 .

36.25 -

!39.17
'

3.58
i

5.30
3.0
60

11.35
8.20
3.15

24.0
90

4 33 Packard, Lowe and Garrica :ne.
NPLC1NO131a.082589

_. . _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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GENERIC DATA FOR MAINTENANCE DURATIONS

3re3: 5g3I'1FUSD

R'"9'Std, 'ec . I uration ! Mean | Meh i

| Plant Compo,ent Specs. Events I thours) i Dev, | Factor

i Tut.2 Aeac:or Euroing i 15 I i

*W Dumo ,continuedi 6 40
30 0 ;

i
60 0

I '

I 12 30
15 0

.

73
f3.0,

16 0
17.20
15 40

i14 0
-, 53
!

9.15
60

10 0
11.0 ,

14 15 |

13 0
15.3 ;'

1
15.4

|13 0
17 45
16 45
15.20 ,

11.30
20.15
18.15
20 25
15.3

-
15 15
14.0

16 0
14 3
14 3

f43*

14 $
11 45
15 0
8 15

T MI.2 DHRW Pump 72 78 50 12 32 '10 20 12 27 1 1''

10
27 75

!
25 50

NPLGI N0131 = 082589 4 34 Pickard. Lowe and Gar -r- -c -

-

..
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GENERIC DATA FOR MAINTENANCE DURATIONS

S .ee: ~ c' 5
Z\tPM50

Tech. No. of Duration S d. # #"9'
Mean Median

| Specs. Events (hours) Osw. ) Factori -

i Plant Component
i

1

2'3
I T *,i t.; | DWRW PUmD 76
I I ocentinuedi 80i '

i,
B0

I

I 60 ;
,

j
35 ,

|'~

1.2

7 45
,

48 ;

4 75
05 i

35.5 | |

3.25 ,

20
24 0
30
4 75 .i

60
36.25
39.20

2.5
10.3 ,

3.3
>40

30
32

10 3
17.4
5 45
1.25 ;

55 0
2 45
7.20 {

14 0
14.0
14 0

5.3
5.3 |

17 2 ,

14 35
17.3
60

12 0 .

11 0 |
4

14 15
$

73
i,

13 0
15.3i

I

.

Pickard Lowe and Garrie.
ne

4 35
NPLG1N0131a 082089

-_-__-____- - _
.

.
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. . . .



, - ..
- -

'4.

.

GENERIC DATA FOR MAINTENANCE DURATIONS

Sree: 3 :i 5
ZN1PMSD

Median f Factor
No, of Duration Std.

| Events
'"9'Tech. Mean' Plant Component (hours) Dev.Specs, r

1 .

I 15 4 .

|TMI2 | OWAW Pume 13 0.conenueen
t7 45

| !16 45
15 2 | -

'

11.30 ( ,

20 15
16 15
20 25
15 30
15.30

,

15.15
14 0 ,

IS O
I

14.3
14 3 i

14 3 |

14 5

11.45
15.0
8.15
4.0
50
7.3 }

3

35
10.0 ;

BEZ Charging Pump (Two 72 5 3 2 20 0 98 2 18 1 26 |
'

1Pumps)"
3 i

3
-

'f1

OCON Turbine Drives EFW 72 9 77 27.11 23 91 26 01 1 61 !
!48Pump

8 [
8

'

24
47 j

2 ,

I
24

6 ,

i

TM t.2 EFW Pump 72 7 10.5 5 81 3 12 5.70 *M '. |
'

10 5
2.25
4 75 ,

30 ,

4 30 +

54

* Range factor ;vdgmentally estimated
-|

i

"Each double mamtenance outage treated as two events
1
1

l
1

i

hPLCIN0131 a 082589 4 36 Pici erd Lowe and Gare c= 'c i
J

l

1
.
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I GENERIC DATA FOR M AINTEN ANCE DURATIONS
j
| Sneet* :<.1

ZVPLSD
.

i

Maintenance Duration: Pumps - 168 Hour Technical Specifications

| Discrete Probability Distribution:
i

&

" *f, * |
"

Bin Maintenance Probability
Duration ,

i 1.7687 E - 00 1.6045E-02 1.6045E 02

2 2.6458E + 00 3.6537E-02 5.2582E-02 ! ,

'
!

3 4.1833E + 00 4.8339E 02 1.0092E-01 '

4 6.1237E + 00 9.0037E-02 1.9096E 01

5 8.6603E + 00 8.9113E-02 2.8007E Of
'

6 1.1180E + 01 8.1864E-02 3.6190E-Of

7 1.3693E + 01 7.2748E-02 4.3468E-01

8 1.7321E + 01 1.1898E-01 5.5368E-01

9 2.2361E + 01 8.9615E-02 6.4328E-01

10 2.7386E + 01 6.7749E-02 7.1102E-01

11 3.4641 E + 01 9.1991E 0E 8.0302E-01

12 4.8990E + 01 9.3575EMr 8.9659E 01
!

13 7.34BSE + 01 5.51335-02 9.5172E 01

14 1.0817E + O2 2.6318E-02 9.7804E-01 |

15 1.4866E + 02 1.0279E-02 9.8832E 01 (

16 2.0616E + O2 7.3410E-03 9.9566E-01 j
;

17 2.7386E * 02 1.7124E-03 9.9737E 01

18 3.2404E + 02 9.3734E-04 9.9831E-01 |

i
19 3,7417E + 02 5.5134E-04 9.9886E-01 i

I 20 4.5910E + O2 1.1379E-03 1.0000E + 00 |

5th 50th 95th j
Mean Variance Percentile Percentile Percentile -

2.8694E + 01 1.3667E + 03 2.5838E + 00 1.5684E + 01 7.2719E + 01 j

!

|
Type: DPD

k
Reference: PGE.1123> D ATA.PH ASE3 > M AINT.REV1 (Diablo)

;
1

4 37 Pickard. Lowe and Garrica -c
NPLGt N0131 a 082589

---- -__-- -_ _________ __-__ - _ -
-.
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GENERIC DATA FOR MAINTENANCE DURATIONS

Shee:2:'Zit plS D
.

;.

. .

'
.

4

,i
,

-l

i

!,

I
|

;

I

i -

MER 2.87E+01 5th: 2,58E+00 50th: 1,57E+01 95th: 7.2?IS

P

P -
.

hd i
- .

f| / \ !l

|! / \ ! !
.

/ \ !t9 -

\' j
9 /

[/
.

,,,,,,\__'

1, , 1., ,,, .

. .'

-
,

0 l .t i |
ldantion ( 0:1,0I0)-

'

!

-

1

I

!

!
>

.

!

NPLC1 N0131 a 082589 4 38 Pickard. Lowe and Carricu 'ac

_
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GENERIC DATA FOR MAINTENANCE DURATIONS

S nee, 3 3, 2
ZMPLSD

Descr!ption: This cistribution was deveicped asmg the following data:

f Factor
"9' i* ' "#8I' " td.

Mean Median
Plant Component

}Specs. Events (hours) Dev.

! Z on CS PUMPS 168 7 8 12.71 9 32 12.20 1 60 t
' 8 ,

i

11 g

34 |
19

-

5 .;

OCON RB Spray Pump A or B 168 4 34 14 50 tt84 13.42 1 at

5
!

14
|5

|

Zion CS Pumps 168 4 24 14.D 6.57 17.96 f 34

24
8

17

Zion Centnfugal Charg 168 17 4 . 34 65 29 35 33 94 1 40

Pumps 6
'

en
94

8

8

8
,

|48
8

8
i

8
I

72
|8 I

78
I

61
!15

56
11

TM L.2 Fue Oil Transfer 168 2 1.25 2.25 1.00 2.15 t is '

3 25 |

Zion Si Pumps 168 1 24 24 00 0.00 24 00 2 00' i

Zion RHR Pumps 168 6 72- 77.33 16 61 77 04 1 15
4I

79
i96
|72

48
97

NPLC1N0131 a 082589 4 39 Pickard, Lowe and Carritu ac
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GENERIC DATA FOR MAINTENANCE DURATIONS

S ee: : :< a
Z'.t PL S D

Tech. No of Duration std. Range.

**" Median
| Plant Component Specs Events (hours) Dev. g g

ice SW Pumes 168 24 8 15 79 18 23 15 JT ?r-
'

24 g
,

'

24
'

j 3

8;

8
i

f 24
8

8

24
>

8

8 :
1

B

3 {
I

19
I

96
'

9

6 |
!

30
O i

9 ,

12 | |

I

11

I
1

,

i

1

-

|
-|

|

NPLGI N0131 a 082569 J 40 Pickard Lowe and Cc c. -e
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DATA EVALUATION:

PCC AND SERVICE WATER DATA VARIABLE

ZMPo M 2MP5Wp

(eneccp wi a o w o-A
6c 9cc , saw disMGu%

2M95WD)a5

|
,

-1

!
J
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_ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ -

.

'

B.CW:2C.13

(1) Engineering Evaluation 92 09. Rev 2,; dated 10 l f 42

(2) Engineering Evaluation 92 42: dated 121192

!

|

Pumose

The purpose of this evaluation is to provide documentation for the data variable used in
the referenced North Atlantic Engineenno Evaluations.

Dieunion

PLG 0500 is used as the data source for the SSPSS 19 and subsequent updates.
PLG 0500 contains maintenance duration data for a variety of components based upon Allowed
Outage Times (AOTs).

Data variable, ZMPNSD is the maintenance duration term for pumps with no LCO (i.e.
unlimited AOT). This variable represents data from a variety of plants and systems within those
plant (Tableisis a listing from PLG 0500 for data variable, ZMPNSD. As can be seen from
Table 5, the large number of systems represented in Table 6 provide a spectrum of

A new maintenance variable (7g'^p) has been created to more accurately portray themaintenance duration's. 2 w
.. .

expected maintenance duration of the PCC/SW pumps at Seabrook. This term was created by
counting only the CC/SW durations listed in PLG variable, ZMPNSD. The data rnodule of
Riskman 2.05 was used to convert the highlighted durations from Table 16 into the variable 2 ttP$WD
ZMF 'CA This variable was saved to the Seabrook system analysis control model
(SB \SYS96\) and used in subsequent quantification of the proposed PCC and SW Tech Spec
changes. ,

3&'^' * thrash 5 ;=;in th; d;;;b;ae .ew a for th; .T.e;nten;n;; ir: Sear 'e"hen

b"^ ^ c p rg(the 7 nn;, ;;; 37;, se p00/0"|, ;ng no Lcc), ng;7;; ; ;n7agn ;;ga;;;r,za

2nn niettad riienN +ar fe"se 9e emerend ;2ri&3es.

SUMMARY

hData variable, ZA'PL. , was created to more accurately reflect the expected
maintenance duration for the Seabrook PCC and SW pumps. This data variable was used in the
system analysis quantifications in support of the proposed PCC and SW Tech Spec changes.

I

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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D -A T A M A N- Data Management and Analysis .

112892-------------------------

DISCRETE PROBABILITY DISTRIBUTION DATABASE REPORT

.N..hMMaintenance Duration for PCC/SW Pumps; Ne LCO-

-DIST: .vn

MAIN CHARACTERISTICS OF THE DISTRIBUTION

9.7370E+01MEAN 5.7709E+02VARIANCE
STH PERCENTILE 6.2342E+01
50TH PERCENTILE 9.3973E+01
95TH PERCENTILE 1.4016E+02

-

DISCRETE PROBABILITY DISTRIBUTION

VALUE PROBABILITY CUMULATIVE

4.6678E+01 5.0000E-03 5.0000E-03
5.2035E+01 5.0000E-03 1.0000E-02
5.8195E+01 3.0000E-02 4.0000E-02

6.1975E+01 5.0000E-03 4.5000E-02

6.6015E+02 5.5000E-02 1.0000E-01

7.3215E+01 1.0000E-01 2.0000E-01
8.0083E+01 1.0000E-01 3.0000E-01
8.5986E+01 1.0000E-01 4.0000E-01

9.1075E+01 8.0000E-02 4.8000E-01

9.3634E+01 1.0000E-02 4.9000E-01

9.5672E+01 6.0000E-02 5.5000E-01

9.8982E+01 5.0000E-02 6.0000E-01

1.0389E+02 1.0000E-01 7.0000E-01

1.1156E+02 1.0000E-01 8.0000E-01

1.2208E+02 1.0000E-01 9.00003-01
1.3344E+02 4.0000E-02 9.4000E-01
1.3895E+02 5.0000E-03 9.4500E-01
1.4987E+02 4.5000E-02 9.9000E-01
1.7164E+02 5.0000E-03 9.9500E-01
1.9227E+02 5.0000E-03 1.0000E+00

i

!

l

!
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D A T A M A N Data Management and Analysis*

112392-------------------------

DISCRETE PROBABILITY DISTRIBUTION DATABASE REPORT

DIST: ZMPNSD MAINT. DURN. - PUMPS - NO TECH SPECS

MAIN CHARACTERISTICS OF THE DISTRIBUTION

MEAN 2.6633E+02
VARIANCE 6.8967E+05
STH PERCENTILE 2.1834E+00
SOTH PERCENTILE 4.6093E+01
95TH PERCENTILE 7.2561E+02

DISCRETE PROBABILITY DISTRIBUTION

VALUE PROBABILITY CUMULATIVE

8.3929E-01 5.0000E-03 5.0000E-03
8.3929E-01 5.0000E-03 1.0000E-02
1.6364E+00 1.0000E-02 2.0000E-02
1.7321E+00 1.0000E-02 3.0000E-02
2.1834E+00 2.0000E-02 5.0000E-02
5.1165E+00 5.0000E-02 1.0000E-01
9.3131E+00 1.0000E-01 2.0000E-01
1.8022E+01 1.0000E-01 3.0000E-01
2.9794E+01 1.0000E-01 4.0000E-01
4.6093E+01 1.0000E-01 5.0000E-01-
7.4715E+01 1.0000E-01 6.0000E-01
1.1108E+02 1.0000E-01 7.0000E-01
1.8659E+02 1.0000E-01 8.0000E-01
3.7517E+02 1.0000E-01 9.0000E-01
7.2561E+02 5.0000E-02 9.5000E-01
1.3176E+03 2.0000E-02 9.7000E-01
2.1213E+03 1.0000E-02 9.8000E-01
2.6445E+03 1.0000E-02 9.9000E-01
4.4874E+03 5.0000E-03 9.9500E-01
9.6358E+03 5.0000E-03 1.0000E+00

.
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TABLE /
(taken from PLG 0500, variable ZMPNSD) |
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GENERIC DATA FOR MAINTENANCE DURATIONS

- Sheet 3 of 17ZMPNSD % 4.m inca.us e su a r * w 6 m eu w 2 M?:SWD is@pe,v3,
Jescription: Thi.- distribution was developed using the following data:

,

*"9'Tech, No. of Duration * MedianMeanPlant Component Specs. Events (hours) Dev. Factor

TMI2 Ch led Water Pump N 4 2.3 2.56 1.59 2 48 1 50

2.0
4.7
1 25

IP2 AFW Pump N 2 86 53.50 32.50 49.16 1.97
.

21

IP3 AFW Pumps N 8 2 408.75 1025.02 305.85 3.50

5

68
3120

51

3
15

6

(IP3 SW Pumps N 44 24 57.18 141.49 53.58 1.81

- 24
24

2

2
2

1

2

2

9

321 ,

-48
17

6

10

864
8

47

15

9

180

17

52
174
246

29
4

10

79
7

9
4
4

N PLCI N0131.082589 4-9 Psckard, Lowe and Carrick. Inc
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GENERIC DATA FOR M AINTEN ANCE DURATIONS .

Sheet 2 Ot 17
ZMPNSD

*"9'
* * ' ~ "'* " ' MedianMean

Plant Component Specs. Events (hours) Dev. Factor
--

N 44- 12

(tF3 | SW Pumps econhnue

!

183
5

5

6

6

6
6

25

IP3 AFW Pumps N 5 65 513.00 983.26 389 49 3.39

8

2479
9 ;

4

IP2 AFW Pumps N 6 9 37.83 38.83 34.89 1 94

24
4

92
6

92
- -.

[TMI 2 NSCCW Pump N 23 0.6 12.56 37.74 10.64 2.58

* 0.6
0.6

10.0
187

0.67 ,

0.4
0.5

28.8
6.5
3.2
1.0

0.5
3.2
5.2
1.0

1.2

3.0
4.3

10.0
1.15

s

16.10
3.35

(lP3
CC Pumps) N 2 291 147.00 144.00 120.84 2.80

-# 3

i

|
1

]

i

4-10 Pickard. Lowe and Garrir.k. Inc -.
NPLGI N0131082589

._
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GENERIC DATA FOR MAINTENANCE DURATIONS

'Z M PNSD Sheet 5 of 17

Plant Component
' ' " " ange* '' Mean Median

Specs. Events (hours) Dev. Factor
y

CC Pump #22. 2h N 3 BM 406.33 355.93 362.60 2.19

8

52 ICCW Pum N 5 7.24 7.68 6.55 2.10

2.0
t22.25

6.50
1 ~

SCCW Pu N 7 57 63.00 67.62 '58.38 1.90

52
150
171

1

F ..

'

Zion Component Cooling N 45 8 204.98 860.08 174.27 2.55 ,,

Pumps 48 ,

96
24

'
120

8

2 ,

2

2

2

2

8

768
336 .|

72
24

8 .

!'

24
24

4
4

24
8

8

7

24
24

6
6
2

?
2

I

N PLGI N0131082589. 4-11 Pickard. Lowe and Garrick.. Inc.

1

--
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GENERIC DATA FOR MAINTENANCE DURATIONS

Sheet 6 of 17
ZMPNSD

" * "'" " Std. Range |
Mean Meh

Specs. Events (hours) Dev. FactorP! ant Component

f
Zion Component Cooima

2Pumps icentinueri)
64

_

26
24

192
5

1354
5712

51

5

66
15
10

TM12 Condensate Booster N 36 20 5 16.38 35.34 15.42 117

34 0Pump
2.2
1.5

2.15
78.0

5.0
4.0
3.75
1.0
3.1

1.5

2.0
3.6
1.6

>

2.6
0.6

10.0
1,6

4.6
55
13 5
2.0
8.5
2.25

-

1.30
10
0.4

:1.50
3.45

-3.20
184 0'

4.10

4-12 Pickard Lowe and Garrick. Inc j

N PLGI N0131082589
f

- - --
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GENERIC DATA FOR MAINTENANCE DURATIONS

ZMPNSD Sheet 9 of 17

* ' ' ' " " ti '"9'
Mean MedianPlant Component Specs. Events (hours) Dev. Factor

BEZ Sec. Aux. Cing Pump N 17 1 29.59 46.93 27.62 1.84

8

5

77
4

7

74
176
97

7

7

8

8

5
8

5

6
.-

SW Pump N 38 2 253.18 538.68 239.33 1.74

14

5
4

4

16

73
5

2010
6
8 ,

'

27
27
77

3

480 ,

442 j

248
2

9
!2

59
72

'

'I29
20 .. |

1064
6

14 ]

:

|
,

1
I

NPLGIN0131082589 4-15 Pickard. Lowe and Carrick. Inc.

- _ - - . _ _ _ _ _ _ -
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GENERIC DATA FOR MAINTENANCE DURATIONS

Sheet 10 of 17
Z M Pf1S D

ech. No. of Duradon ""9'
Mean Median

Plant Component Specs. Events (hours) Dev. Factor

2 SW Pumps (

>1296
980

50 ,

3

4

48
3

T '.t l.[ NSRW Pump N 94 392.5 38.27 89 04 37.21 1.48'

462.75
312'

389
220
386.3
127.30
138 50
105.0

4.0.
7.0
6.0
0.5

4

22.5
22.5

7.5
4.0
5.0
9.0
8.0
2.5 . ,

' !
4.0
8.7
1.5

3.4
1.5
3.5
2.0
8.50

'3.5
27.45

1.30
5.0

17.40
64.50

2.15
30

16.15

NPLGINO 31 082589 4-16 Pickard. Lowe and GarrickcInc

__ . . - . _ . _ _ _. _ _ -. -
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GENERIC DATA FOR MAINTENANCE DURATIONS

ZMPNSD Sheet 11 of 17

' ## ' "' ' 0" " Std. '"9'Mean MedianPlant Component Specs. Events (hours) Dev. Factor

r 'TMi2 NSRW Pump 12.15
.{

Iconhnueds 5 45
8.0

,

16.0
33 2
60 0
12.3 ,

15 0 ;

7.3
13 0
16.0 ,

17.2
15.4 '

14 0 t

5.3
7.2

14.0

17.2
14.35
17.3
6.0
9.2 ,

7.50
94

11.0
#

14.15
13.0
15.3 t

15 4
13.0
17.45
16 45 i

10 0
6 45

15.2
11.3

20 15
16.15
20.25 -!

1.15 ,

15.30 |
15.3
15.15 i

14 0
16.0
14.3
14.3 i

14.3

i
|

|

I
!

NPLGI N0131082589 .. 4-17 Pickard. Lowe and G rrick. Inc.
_.

-|
!

. .

I
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GENERIC DATA FOR MAINTENANCE DURATIONS

Sheet 12 of 17
ZMPNSD

a b. No. of Duration Std. ""9'
Mean Median

Plant Component Specs. Events (hours) Dev. | Factor

14.5TMI2 NSRW Pump
11 45

(centinued)
15 0
8.15
34

23.0
5.1

24 0

BEZ PAC Booster Pump N 17 1 29 59 46.93 98.01 1 60

27
392
169

199
14

65
301

145

25
11

30
7

10
7

307
26

BEZ Charging Pump N- 182 66 63.87 314.56 60 00 1.79

915
9

15

9

5

3

40
113

17

2
7

3

2

53
16

7
|2

29 i

'!19
I

1

J

4- 9 Pickard, Lowe and Garrick, Inc'

NPLGIN0131.082589

.j
_ _

,
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GENERIC DATA FOR MAINTENANCE DURATIONS

Sheet 17 of 17ZMPNSD

Tech. No. of Duration Std. Range
**" * ""

Plant Component S ecs. Events (hours)
' Dev. Factor

Zion Turbine-Dre <en AFW 162

Pumps (continued)- 49
208
120

31 i

45
685

36 ,

4 ,

178
10

24
96
24

BEZ PCCW Pump N 6 35 12.17 14.7[ 10.90' 2.16
,

31

1

2

1

3

IP2 St Pumps N 3 172 64.33 7645 53.05 2.78

19

2

I P'.1 cl Pumns N 1 66 66.00 0,00 66.00 2.00*
i

Prim. Aux, Cing N 46 71 102.12 123.22 32 96 1.74

69
2

139
2 .;
6

29
1 )
7 )
3

2

9
1

6
110
I

43
28
27

6 ,

7 I

29 f

" Standard deviation judgmentally estimated. 3

I

M8 DD4 ,

%W= 97 37 d%$
%%%M= % ze,

N PLCI N0131082589 4-23 Pickard. Lowe and Garrick. Inc.

- - - - _ _ _ _ _ _ _ _ _ _ _ _ _
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{'. 1|..

'fASLE 7.7 .

~ intit 'encelan SW1
sm 8L cans )

Caw e faele for too tvent g(g ;;

_

'

PS V:Lue of'sW1 e 3.91438 07 Data i 08 DEC 199316:03
,.

10:52:36 14 DEC 1993
Pege 1

N o. . . Cut se t s. . . . . . . . . . . v a lue. . . . . % 1prt anc e 1 Cunulative Allgreent...

1 (FN.$WFN40A.FI,FN. 2.394E 07 61.1599 61.1599 NORMAL

$WFN408.F$1 * OPTA |

2 sed.SW44.CL * OPf A 1.572E 08 4.0160 65.1759 N0amt

3 (FN.5WFN40A.Fa.FN. 1.338E 08 3.4182 68.5941 NORML
SWFN608.FR] * OPfA

4 (FN.3WFN40A.75,FN. 9.725E 09 2.4845 71.0786 N0aMAL

sWFN408.Fs) *
Dec. 5W4. F 0,MO. 5W
5.F01

5 (FN.sWFN40A.FS,FN. 4.927E 09 1.2587 72.3373 N0amL
SWFN408.FS1 *
(PP.$WP110A.F5,PP.
SWP1108.FS1

6 (FN.SWFN404.FS,FN. 4.814E 09 1.2298 73.5672 AMNT1

SWFN408.7$1 * OPTA

7 (FN.$WFN40A.FS,FN. 4.814E-09 1.2298 74.7970 eseT1
SWFN408.FIl * OPTA

8 (FN.3WFW40A.FS,FN. 2.855E-09 .T294 75.5264 nonMAL
SWFN408.751 *
(FN.25WFN518.FS,FN
.SWFN51A.FS]

9 (FN.5WFN40A.FS,FN. 2.855E 09 .7294 76.2557 N0aMAL

SWFN408.FS] *
(FN.sWFN51A.FS,FN.
SWFN518.Fs)

10 (FN.svFN40A.FS,FN. 2.787E 09 .7120 76.% 77 N0aMAL

SWFN408.FS1 *
(MO.SWZ3.FC MO.SW
V34.FC1

;

>

>

-._ r -r .m , m _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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Altgrveent teoort for $ctit fractions in foo Event tvs 2kl .
MODEL Name: SENS CASE| *

|

l

11:24:37 16 CEO 1993
Sts) 2 .

f
|

Aligruent Total Proc. Fremency Total Inportance
.......... ..........

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

NORML 9.7170E 03 9.8940E*01 9.6140E 03 9.6130E 01
AMNT2 3.7810E 02 3.3490E 03 1.2660E 04 1.2660E 02

DNT2 3.5070E 02 3.3490E 03 1.1750E 04 1.1740E 02

muf3 3.5620E 02 2.6000E 03 9.2610E 05 9.2600E 03
AMMT3 3.8530E 02 1.3000E 03 5.0090E 05 5.0090E 03

,

a
i I

I |

l

1
'

l

)
i
(
i

-- -- -- - - - - . - _ - _ - _ _ _ _ _ - __ _
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1.

TAstg c.6 MODEL Cane SENs cast _,
Aliprenent teoort for 1ptit P r ac t i ore in t oo t went _ms Ikl,

11:24:24 16 DEC 1993
'

|
page 1

Split Fraction SV1 SV5 (BOTN TRAIN $) * no LosP, no $1 signal, with OP action

PE Naan a 4.1763E 07 Osta 16 CEC 1993 11:19
Mc/LN Mean = 3.2190E.07 Cate : 06 CEC 1993 09:30

Al l gesnent Total Prob. Frequency Total luportance
....... ........ ........... .......... .......... ..........

nonMAL 4.0650E 07 9.8940E 01 4.0220E 07 9.6280E 01
| AMNf2 1.5270E 06 3.3490E 03 5.1140E 09 1.2240E 02
'

SMNf2 1.4120E 06 3.3490E 03 4.7280E 09 1.1320E 02
BMNf3 1.4180E 06 2.6000E 03 3.6880E 09 8.8290E 03
AMNT3 1.5340E 06 1.3000E 03 1.9940E 09 4.7740E 03

$plit Fraction SV2 SVS (50TN TRAINS) no LOSP, no SI signal, without OP action

| PE Mean = 4.2532E 05 Cate : 16 DEC 1993 11:19
NC/LN Mean = 3.4429E*05 Cate : 06 DEC 1993 09:30

Al t grenant fatal Prob. Fre @ency Total inportance
................ ........... .......... .......... ..........

NORMAL 4.2530E-05 9.8940E 01 4.2080E 05 9.8940E 01
SMNT2 4.2530E 05 3.3490E 03 1.4240E 07 3.3490E 03
AMNf2 4.2530E 05 3.3490E-03 1.4240E 07 3.3490E 03
SMNT3 4.2530E 05 2.6000E 03 1.1060E-07 2.6000E 03
AMNf3 4.2530E 05 1.3000E 03 5.5290E-08 1.3000E 03

split Fraction SW3 SV5 (BOTN TRAINS) LOSP, no $1 signal, withee OP sctione

PE Mean = 7.638SE 04 Cate : 16 DEC 1993 11:19
MC/LN Mean = 8.9372E 04 Cate : 06 DEC 1993 09:30

Allgrument fotel Prob. Frequency Total !sportance
................ ........... .......... .......... ..........

NoeMAL 7.6380E 04 9.8940E 01 7.5570E 04 9.8940E 01
SMNT2 7.6380E-04 3.3490E-03 2.5580E 06 3.3490E 03
AMNT2 7.6380E 04 3.3490E 03 2.5580E 06 3.3490E 03
SMuf3 7.6380E 04 2.6000E 03 1.9860E 06 2.6000E 03
ANNT3 7.6380E-04 1.3000E 03 9.9300E 07 1.3000E 03

Sollt Fraction SW4 SWS (BOTN TRAIN $) * $1 algnal, no LO1P, with OP actlen

PE Mean = 3.1713E 04 Date : 16 QEC 1993 11:19
MC/LN Mean a 2.7100E 04 Oste 06 CEC 1993 09:30

All9funent Total Prob. Fro m ency Total !sportance
................ ........... .......... .......... ..........

NORMAL 3.1710E 04 9.8940E 01 3.1370E 04 9.8930E 01
aMNT2 3.2000E 04 3.3490E 03 1.0720E 06 3.3790E 03
AMNf2 3.2010E 04 3.3490E 03 1.0720E 06 3.3810E 03
BMNf3 3.2000E 04 2.6000E 03 8.3210E 07 2.6240E 03
AMNf3 3.2010E 04 1.3000E 03 4.1620E 07 1.3120E 03

split Fraction sW5 sus (80Tu TRAINS) SI Slyiel, no LOSP, witha.it CP action

PE Mean a 3.6310E 04 Cate : 16 QEC 1991 11:19
MC/LN Mean a 3.3382E 04 Cate : 06 DEC 1991 09:30

Alignaant Total Prob. F re@ancy Total leportance
................ ........... .......... .......... ..........

NcaMAL 3.6310E 04 9.8940E 01 3.5920E 04 9.8940E 01
BMNf2 3.6310E 04 3.3490E*03 1.2160E 06 3.3490E 03
AMNT2 3.6310E 04 3.3490E 03 1.2160E 06 3.3490E 03
SMNT3 3.6310E-04 2.60006 03 9.4400E 07 2.6000E.03
AMNT3 3.6310E 04 1.3000E 03 4.7200E 07 1.3000E 03

Sollt fraction SW6 SWB (BOTN TRAlst) . CT only

PE Mean a 1.0002E 02 Cate : 16 DEC 1993 11:19
NC/Lu Mean o 7.4000E 03 Date : 06 DEC 1993 09:30

._ -_--- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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MODEL Name: REW s'JTS
Allprunent Report for $plit Frtctions in Top Event $WS .2 1

13:29:26 16 DEC 1993 .

Page 2

-s , , n wa6v . wo ut6 sii; ;7.10'

-w... - 3.ssoc6 v

Allgrvaent Total Prob. Frequency Total Irportance

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

20eMAL 3.5130E-04 8.2070E 01 2.9400E 04 8.1980E-01
BmNil 3.6070E 04 6.5190E 02 2.3510E 05 6.5550E 02
AMNT1 3.6070E 04 6.5190E 02 2.3510E-05 6.5550E 02
PLMNTA 3.6070E-04 1.9180E 02 6.9170E 06 1.9280E 02
PLNHTB 3.6070E-04 1.9180E 02 6.9170E 06 1.9280E 02
RMNT2 3.5830E 04 3.3490E 03 1.2000E 06 3.3450E 03-
AMNf2 3.5830E 04 3.3490E 03 1.2000E 06- 3.3450E 03
tmNT3 3.5830E 04 2.6000E 03 9.3160E 07 2.5970E 03
AMNT3 3.5830E 04 1.3000E 03 4.6580E 07 '1.2990E 03

,

split Fraction SW6 SW$ (BOTN TRAIN $) - CT only
,

16 DEC 1993. aa:.tn_
10 16___ . ,1.0001E 02PE Mean = Date :

,,;;; -7innne.n,
_

;,,,m,,-
,

At igrynent Total Prob. Frequency -Total Importance
................ ........... .......... .......... ..........

NORMAL 9.7170E 03 8.2070E 01 7.9750E 03 7.9740E 01
BMNT1 9.7170E 03 6.5190E 02 6.3340E 04 6.3340E 02

'

AMNT1 9.7170E 03 6.5190E 02 6.3340E 04 6.3340E 02
' PLMNTB 9.7170E 03 1.9180E 02 1.8640E 04 1.5630E 02

PLMNTA 9.7170E 03 1.9180E 02 1.6640E 04 1.6630E 02
BMNT2 3.5070E 02 3.3490E 03 ' 1.1750E 04 1.1740E 02
AMNT2 3.7810E 02 3.3490E 03 1.2660E 04- 1.2660E 02
BMNT3 3.5620E 02 2.6000E 03 9.2610E 05 9.2600E 03 -
AMNT3 3.8530E 02 1.3000E-03 5.0090E 05 5.0090E 03

-

k

A

'Y

.Y

s

4

h

. .
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.

?Am,E C.5 GEL Carne W Mt
\g[1Aliennung teooet for Splig Feactions in foo front M

13:29:23 16 DEC 1993.

Page 1

'Optit Fraction SV1 SVS (BOTH TRAIN $) no LosP, no $1 signal, with OP action

PE Mean = 3.9724E 07 Date : 16 DEC 1993 10:16
M /c2 1 - L :'."^; 07 02: 01 :: 3.%'"

Alignment Total Prob. Frequency Total Inportance
|'
>

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

| 00aMAL 3.8420E 07 8.2070E 01 3.1530E 07 7.9360E 01
| AMNT1 3.9530E 07 6.5190E 02 2.5770E 08 6.4860E 02
| eMNT1 3.9530E-07 6.5190E 02 2.5770E 08 6.4860E 02
i PLMNT8 3.9530E 07 1.9180E 02 7.5820E 09 1.9080E-02

PLMNTA 3.9530E*07 1.9180E 02 7.5820E-09 1.9080E 02
! AMNT2 1.5050E 06 3.3490E 03 5.0390E 09 1.2680E 02
|- BMNT2 1,3900E 06 3.3490E 03 4.6540E 09 1.1710E 02
| BMNT3 1.3960E-06 2.6000E 03 3.6300E 09 9.1370E 03 )

AMNT3 1.5120E 06 1.3000E 03 1.9650E*09 4.9460E 03 |

| folit fraction SW2 - SVS (BOTH TRA!NS) no LCSP, no $1 signal, without OP action

PE Meen = 3.9772E-05 Date : 16 DEC 1993 10:16 |
"' " " " r - ; . Z :KZ .|..a . ~m ~v.m

Al i grvnent Total Prob. Frequency Total leportance -|
................ ........... .......... .......... .......... i

00RMAL 3.9520E-05 8.2070E 01 3.2430E 05 8.1540E 01 I
eMNT1 4.1030E 05 6.5190E-02 2.6740E-06 6.7230E-02 |

AMNT1 4.1030E 05 6.5190E 02 2.6740E 06 6.7230E 02 !
DLMNTS 4.1030E 05 1.9180E-02 7.6680E 07 1.9780E 02 i

PLMNTA 4.1030E-05 1.9180E 02 7.8680E 07 1.9780E*02 i

AMNT2 3.9520E 05 3.3490E 03 1.3230E 07 3.3270E 03 I

SMNT2 3.9520E-05 3.3490E 03 1.3230E 07 3.3270E-03 i
SMNT3 3.9520E 05 2.6000E-03 " 1.0280E 07 2.5830E-03
AMNT3 3.9520E-05 1.3000E 03 5.1380E 08 1.2920E 03

Split Fraction SW3 SVS (BOTH TRAIN $) Lo$P, no SI signal, without OP actions
;

l
DE Mean = 7.6390E 04 Oste : 16 DEC 1993 10:16 i
Mm u --- - ? "? " - '_ ;. a ;. yi; . U; ;^.H

Alignment Totat Prob. Frequency Total leportance. .)
................ ........... .....s.... .......... .......... y

'
NORMAL 7.6380E 04 8.2070E 01 6.2690E 04 8.2070E 01
$MNT1 7.6380E 04 6.5190E 02 4.9790E 05 6.5180E 02
AMNT1 7.6380E 04 6.5190E 02 4.9790E 05 6.5180E 02
ptMNTS 7.6380E 04 1.9180E 02 1.4650E 05 1.9180E 02 1
PLMNTA 7.6380E 04 1.91SOE 02 1.4650E 05 1.9180E 02 l

AMNT2 7.6380E 04 3.3490E 03 2.5580E 06 3.3490E 03 j
BMNT2 7.6380E 04 3.3490E 03 2.5580E 06 3.3490E-03 {
BMNT3 7.6380E 04 2.6000E 03 1.9860E 06 2.6000E 03 ;

AMNT3 7.6380E 04 1.3000E 03 9.9300E 07 1.3000E 03 |

Split Praction SW4 * SV5 (P0TN TRAIN $) SI signal, no LosP, with OP action '

.j
PE Mean = 3.1706E 04 Oste : 16 DEC 1993 10:16
;;,- ,._. 2.7 ;;; ;, :.x 01 ::: ^ ^^; G . %

Allgrvnent Total Prob. Frequency Total Inpoetence
................ ........... .......... .......... ..........

WORMAL 3.1700E-04 8.2070E 01 2.6020E 04 8.2060E 01
BMNT1 3.1700E 04 6.5190E 02' 2.0670E 05 6.5190E-02

'AMNT1 3.1700E 04 6.5190E 02 2.0670E 05 6.5190E-02
PLMNTA 3.1700E 04 1.9180E 02 6.0800E 06 1.9180E 02
DLMNTB 3.1700E 04 1.9180E 02 6.0800E-06 1.9180E 02
AMNT2 3.1920E 04 3.3490E 03 1.0690E 06 3.3720E 03
aMNT2 3.1910E 04 3.3490E 03 1.0680E 06 3.3700E 03
$MNT3 3.1910[.04 2.6000E 03 8.2960E 07 2.6170E 03
AMNT3 3.1920E 04 1.3000E 03 4.1500E 07 1.3090E 03

spil? Fraction SW5 SVS (BOTN TRAIN 5) = $1 $lgnal, no LOSP, without OP action
.|

PE aseen = 3.5873E 04 Date : 16 DEC 1993 10:16

-.
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J

BMNT2 3.5830E 04 1.3000003 4.6580E 07 1.3000E 03
AMNT3 3.5f.30E 04 1.3000E 03 4.6580E-07 1.3000E-03

AMNT2 3.5830E 04 1.3000E 03 4.6580E-07 1.3000E 03

Split fraction SW6 SWS (BOTN TRAINS) . CT only-

9.8921E 03 Date : 16 DEC 1993 10:53PE Mean =

7 ' " ;- ' '"!:: ;; ?:" ^"I 22 : S"

Alignment Total Prob. Frequency Total luportance
................ ........... .......... .... ..... ..........

NORMAL 9.7170E 03 9.5510E-01 9.2810E 03;.' 9.3830E 01

SMNT1 9.7170E 03 1.9200E 02 1.8660E 04 .1.8860E 02
AMNT1 9.7170E 03 '1.9200E 02' 1.8660E 04 1.8860E 02
eMNT3 3.5620E 02 2.6000E 03 9.2610E 05 9.3620E*03
AMNT3 3.8530E 02 1.3000E 03 5.0090E 05 5.0640E 03
SMNT2 3.5070D02 1.3000E 03 4.5600E 05 4.6100E 03
AMNT2 3.7810E 02 1.3000E 03 4.9150E 05 4.9680E.03

]
.

9

'b

i

p'." =

1

>
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Split Fraction SW1 - $VS (BOTH TRAIN $) no LOSP. no $1 signal, with OP action

=3 Date : 16. DEC 199310.:53.... . ,.9143,.E 07PE Mean
. ~ - - - ..s.. -, m_..m, m u

Allgreent Total Prob. Frequency Total Importance
................ ........... .......... .......... ..........

N0aMAL 3.S420E 07 9.5510E 01 3.6690E 07 9.3730E 01
AMkT1 3.9530E-07 1.9200E-02 7.5910E 09 1.9390E 02
ENNT1 3.9530E 07 1.9200E 02 7.5910E 09 1.9390E 02
BMNT3 1.3960E 06 2.6000E 03 3.6300E 09 9.2720E-03,

| AMNT2 1.5050E-06 1.3000E-03 1.9560E 09 4.9970E 03
! BMNT2 1.3900E 06 1.3000E 03 1.8070E 09 4.6150E-03

AMNT3 1.5120E-06 1.3000E 03 1.9650E-09 5.0190E 03

$plit Fraction $V2 $VS (BOTH TRAINS) no LOSP, no $1 signal, without OP sction

FK Mean = 3.9582E-05 Cate : 16 DEC 1993 10:53
_ _ . _ ; . 7;;i - ;; :.;; :: ;;; J^; 22.2-^"""

Aligrrnent Total Prob. Frequency Total Importance
................ ........... .......... .......... ..........

NORMAL 3.9520E 05 9.5510E 01 3.7750E 05 9.5370E 01
BMYT1 4.1030E 05 1.9200E 02 7.8770E-07 1.9900E 02
AMNT1 4.1030E-05 1.9200E 02 7.8770E-07 1.9900E 02
SMNT3 3.9520E 05 2.6000E-03 1.0280E 07 2.5960E-03
AMNT3 3.9520E 05 1.3000E 03 5.1380E 08 1.2980E 03
AMNT2 3.9520E 05 1.3000E 03 5.1380E-08 1.2980E 03
BMNT2 3.9520E-05 1.3000E-03 5.1380E-08 1.2980E 03

$plit Fraction SW3 SWS (BOTM TRAIN $) LO$P, no $1 signal, without CP actions

PE Mean = 7.6390E 04 Date : 16 OEC 1993 10:53
"" " " "--- ' . :; 7; ^ , ;.;; . :: ;;; '^?? ::2?

Allgrynent Total Prob. Frequency Total !sportance
................ ........... .......... .......... ..........

N0aMAL 7.6380E 04 9.5510E 01 7.2950E 04 9.5510E 01
BMNT1 7.6380E 04 1.9200E 02 1.4670E-05 1.9100E 02
AMNTI 7.6380E-04 1.9200E 02 1.4670E 05 1.9200E 02
BMNT3 7.6380E 04 2.6000E 03 1.9860E 06 2.6000E 03
AMNT2 7.6380E 04 1.3000E 03 9.9300E 07 1.3000E 03
AMNT3 7.6380E-04 1.3000E 03 9.9300E 07 1.3000E 03
BMNT2 7.6380E 04 1.3000E 03 9.9300E 07 1.3000E 03

$p'.it Fraction $W4 $WS (80TN TRAIN $) * $1 signal, no LO$P, with OP sction

PE Mean = 3.1705E 04 Date : 16 OEC 199310:53
NGAC _ _ , 0. ^;7;; ^,, :_._ 2? L **': Ch2'

Alignment Total Prob. Frequency Total leportance
................ ........... .......... .......... ..........

NORMAL 3.1700E 04 9.5510E 01 3.0280E 04 9.5510E 01
BMNTI 3.1700E-04 1.9200E 02 6.0870E 06 1.9200E 02
AMNT1 3.1700E 04 1.9200E 02 6.0870E 06 1.9200E 02
BMNT3 3.1910E 04 2.6000E 03 8.2960E 07 2.6170E 03
AMNT2 3.1920E 04 1.3000E 03 4.1500E 07 1.3090E 03
AMNT3 3.1920E 04 1.3000E 03 4.1500E 07 1.3090E 03 1
EMNT2 3.1910E 04 1.3000E 03 4.1480E 07 1.3080E 03 :

Split Fraction SV5 $WS (BOTH TRAINS) $1 Signal, no LOSP, without OP action

PE Mean = 3.5843E-04 Oste : 16 DEC 199310:53
" ' " " __- - ;.7;;.: ^; ^: _ ;; .., 177: ::.0;

I
Aligtvnent Total Prob. Frequency Total laportance

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

NORMAL 3.5E30E 04 9.5510E 01 3.4220E 04 9.5490E 01 i

BMNTI 3.6070E 04 1.9200E 02 6.9250E 06 1.9320E 02
AMNTI 3.6070E 04 1.9200E 02 6.9250F 06 1.9320E 02
SMW13 3.5830E 04 2.6000E 03 9.3160E 07 2.5990E 03

_ _ - _
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.

AMNT2 Alignment * MAINTENANCE ON TRAIN A CT PUMP
Fraction of Time in the Aligrement is:
ZMPMSF'ZMPLSD a 3.3490E 03
Basic Event 1spects for AMNT2 Alignment

Basic Event $tste
................ .....

PP.$We110A.Ft F

emNT2 Alignment . MAINTENANCE ON TRAIN 8 CT PUMP
Fraction of Time in the Allgryment ist
ZMPusF'ZMPLs0 a 3.3490E 03
Basic Event !spects for SMNT2 Alignment

Basic Event State
................ .....

PP.SWP1100.F$ F

AMNT3 Alignment MAINTENANCE ON TRAIN A CT FAN
Fraction of Time in the Alignment is:
ZMPMSF'ZMPMSO = 1.3000E 03
sesic Event Ispects for AMNT3 Alignment

Basic Event State
................ .....

FN.sWFN51A.Ft F

SmWT3 Alignment - MAINTENANCE ON TRAIN B CT FAN
Fraction of Time in the Allgrument ist
2*ZMPusF'ZMPuso a 2.6000E 03
Basic Event lopects for BMNT3 Allorinent

3

Basic Event State
................ .....

FN.SWFN318.FR F

NORMAL Alignment - NORMAL ALIGNMENT

Fraction of Time in the Alignment is
1*AMNT2 8MNT2 AMNT3 BMNT3 9.8940E 01'

P

4

P

P

S

_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



,-. _ - . - - - _ . _ - - - - _ _ - - _ - - - - - - - _

>

= ''tAatt C.2 - MCOEL tame: Ntw SWYS -- '

.At f orument tenore f ar ran Event SWE
| fl-.*

D .13:30:00 16 DEC 1993 :
Page 1

O ;-auxT1 Alignment MAINTENANCE ON TRAIN A $W PUMP
'

Fraction of Tlas in the Allgruent is:
'2*2MPSWF'21W5ne = 4.5190E 02r

Basic Event Ispects for AMNT1 Alignment

-Basic Eventi State
................ .....

.F9.SWP41C.FS F

.SmWT1 Alignment . MAINTENANCE ON TRAIN B SERVICE WATER Pumpi

D, Fraction of Tlas in the Allgruent ist-
2'2MPswr*zmpse a 6.5190E 02
Basic Event Ispects for gMNTI Aligriment

. Basic Event State
................ .....

FP.SWP410.FS. F

'
AMNT2 Alignment . MAlWTENANCE ON TRAIN A CT PUMP

Fraction of Time in the Alignment is:
- ZMpusF*2MPLSD = 3.3490E 03
BIsic Event Ispects for AMNT2 Alignment

tesic Event state
................ .....

PP.SWP110A.F8 F

amuT2 Alignment MAINTENANCE ON TRAlu 8 CT PUMP
Fraction of flee in the Alignment ist
2MPMSF'ZMPLSD e 3.3490E.g3

. B: sic Event tapacts for SMNT2 At {present

Sosic Event State
............... ......

TP.SWP1100.FC F

AMNT3 Alignment - MAINTENANCE ON TRAIN A CT FAN
Fraction of Time in the Aligriment is:
ZMpasF'ZMP450 = 1.3000E 03
BIsic Event lapects for AMNT3 Alignment j

: |

Basic Ev nt State
................ .....

F2.SWFN514.FR F

Smut 3 Alignment . MAlWTENANCE ON TRAIN B CT FAN |

Fraction of Time in the Alignment ist
-2*zlensF'Zpen e e 2.6000E 03
Basic Event tapacts for BMNT3 Allgreent J

'tesis Event. State
................ .....

FN.sWFN515.FR F
..

)

-
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AMWT1 Aligrunent * MAINTENANCE ON TRAIN A $W PUMP
Fraction of flas in the Aligruent is:
2*ZMPLSD*ZMPsWF = 1.9200E 02
Basic Event lupacts for AMNT1 Allgrinent

Basic Event state
................ .....

'

PP.sWP41C.Fs F

BMNT1 Alignment MAINTENANCE ON TRAIN 5 sw PUMP
e

Fraction of Time in the Allgrinent is:

2*2MPtSD*2MP5WF e 1.9200E 02
Basic Event Ispects for BMNT1 Aligriment

Basic Event state .

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

PP.SWP410.F5 F

ANNT2 Aligruent - MAINTENANCE ON TRAIN A CT PUMP
Fraction of Time in the Aligrynent ist
ZMPMSF'ZMPMSO = 1.3000E 03
Basic Event !ssects for AMNT2 Allgruent ,

c

8esic Event State
,................ .....

PP.SWP110A.F$ F

BMNT2 Allgrument a MAINTENANCE ON T?AIN 8 CT Pl.Sep
' Fraction of Tlas in the Aligruent ist

2MPMsF*2MPMs0 = 1.3000E 03
Basic Event tapects for BMNT2 Allgrinent

t

Basic Event State
r

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

PP.SWP1100.F$ F

AMNT3 Alignment MAINTENANCE ON TRAIN A CT FAN .'
Fraction of flee in the Allgruent is:
ZMPMSF*2MPMs0 = 1.3000E 03
Basic Event Ispects for AMNT3 Allgruent

,

Basic Event- State
................ .....

FN.SWFN51A.FR F

BMNT3 Allgrunent * MAINTENANCE QN TRA!N I CT FAN
Frection of Time in the Aligreent is:' .

2*2MPMsF*2MPM90 e 2.6000E 03
Basic Event Impacts for BMNT3 Aligneont 1

Be' sic Event State 1

................ ..... i

FN.SWFN518.FR F
,

NonMAL ALigroent. * NORMAL ALIGNIENT

Fraction of Time in the Alignment ist i

1 AMNT1 BMNT1 AMNT2 SMNT2*AMNT3*BMNT3 = 9.5510E 01 ;;

.

1

'

i

.i
'

:!
!
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- Attachment C - SW System Results

This section contains the details ~ of the SW system quantification for maintenance. Results are
I

presented for the Baseline case, the New TS case, and the Sensitivity case, in the following tables:

Table C.1 Maintenance Alignment Definitions - These tables present the equation for '
BASECASE maintenance term in terms of dato

Table C.2 Maintenance Alignment Definitions - variables. They also show the impact of
NEW TS CASE the maintenance olignment, i.e. what

Table C.3 Maintenance Alignment Definitions -- basic event is failed as o result of the
SENSITIV'TY CASE maintenance.

Table CA Maintenance Alignment Contributions to - These tables present the maintenance
System Unovoilobility - BASECASE - contribution to system unavallobility for -

Table C.5 Maintenance Alignment Contributions to _the 6 boundary conditions discussed in
System Unovoilobility - NEW TS CASE the evoluotion. This shows the

Table C.6 Maintenance Alignment Contributions to conditional failure, the frequency of
System Unovoilobility - SENSITIVITY being in the olignment, the total

unovallobility contribution, and the
importance of that alignment.

Table C 7 Cause Table for SW1 (Normal Alignment) - These tables present the dominant cut
BASECASE sets for SW), normal configuration with

Toble C.8 Cause Table for SW1 (Normal Alignment)-_ the CT. The cut set basic events are
NEWTS CASE defined in Attachment A. Note that the

Toble C.9 Cause Table for SW1 (Normal Alignment)- cutsets in (brockets] ore common cause
SENSITIVITY CASE terms.

4

.-
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:* PE Value of swi * 4.1763E 07 Date : 16 DEC 1993 11:19
NC/LN value of SW1 * 3.2190E 07 Date : 06 DEC 1993 09:30

12:56:00 21 DEC 1993
Page 1

No... Cutsets........... Value..... % I m ortance % Calative Aligment...

1 (FN.SWFN40A.FS.FN. 2.480E 07 59.3827 59.3827 N0aMAL

$WFN408.FS] * OPTA

2 No.SW44.CL * OPTA 1.629E 08 3.9006 63.2833 NORMAL

3 (FN.SWFN40A.Ft,FN.1.386E 08 3.3187 66.6020 NORMAL

SWFN408.FR] * OPTA

4 (PP.SWP41A.FR,PP.S 1.109E 08 2.6555 69.2575 NORMAL

WP415.FR,PP.SWP410
.Ft] * QPTA ]

5 (PP.sWP41A.Fe,PP.s 1.109E 08 2.6555 71.9129 NORMAL

WP418.FR,PP.SWP41C . <
'

.FR) * OPTA

6 (FN.SVFN40A.FS,FN. 1.007E 08 2.4112 74.3242 NORMAL

SWFN40s.FS) * 1

(MO. 5W4. F 0,MO.5W j

5.F01
~ l

7 (FN.FWFN40A.F$,FN. 5.104E 09 1.2221 5.5463 NORMAL |

SWFN400.FS) *
(PP.SWP110A.FS,PP.
SWP1108.FS)

8 (FN.tJFN40A.FS,FN. 2.957E-09 7080 76.2543 N0aMAL
"

.

1WFN408.F$1 *
[FN.SWFN51A.FS,FN.
SVFN510.F$)

9 (FN.sWFW40A.FS,FN. 2.957E 09 7080 76.9624 NORMAL |.

sWFN40s.F$1 * |
(FN.2$WFW518.FS,FN
.SWFN51A.FS)

10 (FN.sWFN40A.FS,FN. 2.887E 09 6913 77.6537 N0aMAL.

SWFW408.FS] *
(MO.$W20.F0,MO.sW
V27. F03

>
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08:13:56 14 DEC 1993
Page 1

1. '

% Cumletive Allgrunent...% Igortance
Co... Cutsets........... Value.. ..

54.2703 54.2703 N0amt -

1 ~ (FN.3WFN40A.FS FN. 2.154E 07
SWFW408.FS] * OPTA

2 (FN.Swfu40A.F5,FN. t.6344 04
4.1169 38.3872 ANNft

SWFN406.FS1 * OPTA
4.1169 62.5041 smuff

- (FN.SWFh40A.F$,FN.1.634E 083
SWFW408.FS1 * OPTA

3.5626 66.0667 NORMAL

M0.SW44.CL * QPTA 1.414E 084

3.0335 69.1002 NotMAL

(FN.SWFN404.FR,FN.1.204E 085
SWFN408.FR] * OpfA

2.2038 71.3040 NotML
(FN.SWFN40A.F$,7N. 8.747E*096

' SWFN408.FS1 *
(MO.3W4.F0,MO.5W
5.F01

1.1166
72,4206 NonMAL

(FN.3WFN40A.FS,FN. 4.432E 09-7
SWFN408.F31 *
IPF.SWP110A.FS,PF.
SWP1108.Fl]

.6470 73.0676 NORMAL

(FN.SWFN40A.FS,FN. 2.568E 098
SVFN408.F$1 *
[FN.21WF4518.FS,FN
.sWFM51A.Fs1

.6470 73.7147 NonMAL

[FN.SWFN40A.FS.FN. 2.568E 099-
SWFN408.FS1 *
(FM.tWFW514.FS,FN.
SWFN518.F$1

.6316 -74.3463 NORMAL

[FN.SWFN40A.FS,FN. 2.507E 0910
SWFN408.FS1 *
IMO.SW25.F C,MO.SV
v54.FC)

.;

F
,
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Sotit F*ection W81 * SVS ftA!N I . no LOSP, no $1 signal, with OP sction . single train
et Mean s 7.0t,dE 05 Date : 16 DEC 1993 11:19
8esic Event Imacts f or Split Fraction r 41

Basic twent State Description
................ .... ................ .............................................................. .... .. .,

xx.ftAINA.xx 7 TRAIN A SUPP0tf SYSflMS UhAVAILASLE
XX.ftAINI.xx $ TRAIN 5 $UPPott AVAILABLE
x x . S $ 1 ".a A L . x x 5 St SICMAL PatSINT
xx.0SP.xx 1 0FFS!ft POWit AVAILAILE
CC.SWS.7 7 C w on Cause Crow PP8,1/4

Sotit fraction W52 . SVS TRAIN 8 * no LOSP, no t| signal, with OP action . given train A failed
PE usan a 6.56101 03 Cate : 16 CEC 1993 11:19
Conditional Split Fraction: SW1/WA1

Split Fraction WB3 SVS TRAIN 8 . no LOSP, no $1 signet, with OP action, given train A success
PE mean e 6.9620t 05 Date : 16 DEC 1993 11:19
Corcsitione'. Split Fraction: IW51.SW1)/(1.WA1)

Split Fractior WE4 . SVS TRAIN 8 . no LOSP, no 31 eignet, without OP octione, eingle train
Pt mean a 1.4764E 03 Cate : 16 OfC 1993 11:19
Basic Event I macts for Split Fraction : W84

Basic Event State Description
................ ..... ............................................................................................

Ex.fRAlkA.XX F ftAIN A SUPPORT SisfEMS UNAVAILA8LE
XX.ftA!Ns.xx 5 ftAIN I TJPPORT AVAILASLE
XX.S$1CMAL.XX $ SI $11TAAL PRESENT
XX.0$7.XX $ OFFS!ft POWtt AVAILAILE
OPTA F OPEttf00 INITIATES CCOLING f0Wtt OPERATIou
CC.SWS.7 F Consum Cause Cro@ PPS,1/4

Sotit fraction Ws5 . SVs itAIN 8 . no LOSP, no $1 eignal, without CP action, given train A f ailure
PE mean 2.8810t.02 Date : 16 DEC 1993 11:19

l corsaltionet Split Fraction: $W2/WA2
l

Split Fraction WE6 . SVS ftAIN 5 . no LOSP, no SI signet, without OP acticne, given train A succese
1.4340E 03 Cate : 16 Ott 1993 11:19Pt Mean a

Conditionet split Fractions (W54.SV2)/(1 WA2)

Sollt Fraction W57 . SVS f tAIN 8 * LOSP, no 51 signet, without OP sction, single train
et Mean = 1.18682 02 Oste : 16 DEC 1993 11:19
Basic twent lepects for Split Fraction : WB7

Basic Event State Description
.............. . ..... ............................................................................................

xt.itAlhA.XX F TRAIN A SUPPORT SYSTEMS LMAVAILAALE
XX.TRAINB.XX $ TRAIN 8 $UF90RT AVAILASLE
xx.SSICnAL.XX $ Si $1GmAL PtfSENT
XX.0$P.XX F Of fS!TE POWR AVAILASLE
OPTA F CPERATOR INITIATES COOLING TOWR CPERAfl0N
CC.SVS.7 F Caseern Causes Grow PPS, 1/4

Sotit Fraction W54 * SWS TRAIN 8 . LOCA, no $1 signet, without OP action, given train A f ailed
Pt mean a 6.4340E.02 Cate : 16 CEC 1993 11:19
Conditionet Split Fraction: $W3/WA3

Split Fraction WB9 . SWE ftAIN 8 * LOCA, no $! signet, without OP sction, given train A succese
Pt mean 1.1240E.02 Sete : 16 Otc 1993 11:19
Conditional sollt fractions (WB7.SV3)/(1.WA3)

'I

!
,i

_ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ -__
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Split Fraction WB10 - SV5 TRAIN B . no LOSP, SI signal, with OP action, single train
PE Meen = 4.3592E 03 Date : 16 DEC 1993 11:19
Basic Event twacts for split Fraction : W810

tesic Event State Description
............................................................................................................. ... .

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILABLE

XX. TRAINS.XX $ TRAIN B $UPPORT AVAILABLE

XX.$$1GNAL.XX F $1 $1GNAL PRESENT

XX.0$P.XX 5 0FFSITE POWER AVAILABLE
CC.5V5.7 F Consnon Cause: Group PPB, 1/4

Split Fraction WB11 . SVS TRAIN 9 . no LCSP, SI signal, with OP action, given train B failed
PE Mean = 7.2850E.02 Date : 16 DEC 1993 11:19
conditional Split Frection: $W4/WA4

5plit fraction W512 . SVS TRAIN B . no Lo$P, $1 signal, with OP action, given train A success
PE Mean = 4.0600E-03 Date : 16 DEC 1993 11:19
Conditional Split Fractions (WB10-SW41/(1.WA4)

Split Fraction W513 . SV5 TRAIN 8 . $1 Signal, no LCSP, without OP actions
PE Mean a 5.771SE.03 Date : 16 DEC 1993 11:19
Basic Event lepacts for split Fraction : WB13

Basic Event state Description
............................................................................................................. .....

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX. TRAIN 8.XX S TRAIN B $UPPORT AVAILABLE
XX.85!GMAL.XX F $1 SIGNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
CC.SVS 7 F Common Cause: Group PPB, 1/4

Split Fraction WB14 - SVs TRAIN 8 SI signal, No LosP, without OP sction
PE Mean a 6.2910E.02 Date : 16 DEC 1993 11:19
Conditional Split traction: sW5/WA5

5plit f raction WB15 SWs TRAIN B 51 signal, rio LOSP, without OP sctions
PE Mean = 5.4400E 03 Date : 16 DEC 1993 11:19
Conditional split Fraction: (WR13 SW5) / (1 WA5)

Split Fraction WB16 SW3 TRAIN 8 . CT only, single train
PE Mean = 4.5203E-02 Date : 16 DEC 1993 11:19
Basic Event Imacts for Split Fraction : W816

Basic Event state Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX.TRAINB.XX 5 TRAIN B SUPPORT AVAILA8tt
XX.SSIGNAL XX $ $1 $!GNAL PRESENT.
XX. CSP.XX $ OFFSITE POWER AVAILA8LE
M0.SWV44.CL F UNIT 1 INYAXE TUNNEL MOV SW.V44 TRANSFERS CLOSED
CC.SVS.7 F Comunon Causes Grow PP8, 1/4

Split Fraction WB17 . SVS TRAIN B CT only, given train A f ailed
PE Mean = 2.4410E.01 Date : 16 DEC 1993 11:19
Conditional Split Fraction: SW6/WA6

Split fraction WB18 * SVS TRAIN 8 * CT only, given train A success
PE Mean = 3.6710E-02 Date : 16 DEC 1993 11:19
Conditional Split Fraction: (WB16.SW6)/(1.WA6)-

|

_ - - _ - - _ _ -_ -
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Split Frection WA1 * SVS TRAlW A . no LO$P, no SI signal, with OP sction
PE mean = 6.3853E 05 Date : 16 DEC 1993 11:19
Basic Event impacts for Split Fraction : WA1 )

l

Basic Event State Description
............................................................................................................. .....

XX.TRAINA.XX $ TRAIN A SUPPORT STSTEMS UNAVAILABLE
XX.TRAlhB.XX F TRAIN 8 SUPPORT AVAILABLE
XX S$1GNAL.XX $ $1 $1GNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
CC.SWS.6 F Comnon Causes Group PP3,1/4

Split Fraction WA2 . SVS TRAIN A no LOSP, no $1 signal, without OP actions
1.4764E 03 Date : 16 DEC 1993 11:19PE mean a

Basic Event Impacts for Split Fraction : WA2

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPORT SYSTEMS UNAVAILA8LE
XX. TRAINS.XX F TRAIN 3 SUPPORT AVAILA8LE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.S$1GNAL.XX $ $1 SIGNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
CC.SVS.6 F Connon Cause Gro@ PPS, 1/4

Split Fraction WA3 SVS TRAIN A - LOSP, no $1 signal, without OP action
PE Mean = 1.1868E-02 Date : 16 DEC 199311:19
8asic Event lapects for Split Fraction : WA3

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX S TRAIN A SUPPORT STSTEMS UKAVAILABLE
XX.TRAlks.XX F TRAIN 3 SUPPORT AVAILA8LE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.S$1GNAL.XX 3 SI $1GNAL PRESENT
XX.0$P.XX F 0FFS!TE POWER AVAILASLE
CC.SVS.6 F Common Cause: Group PPB, 1/4

Split Fraction WA4 . SVS TRAIN A . $1 signal, no LOSP, with OP actions
PE Mean = 4.352SE-03 Cate : 16 DEC 1993 11:19
Basic Event impacts for Split Fraction : WA4

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPCRT SYSTEMS UNAVAILABLE
XX.TRAINB.XX F TRAIN 8 SUPPORT AVAILABLE
XX.S$lGNAL.XX F St $1GNAL PRESENT
XX.OSP.XX S OFFSITE POWER AVAILA4LE
CC.SVS.6 F Common Causes Grow PPS, 1/4

Split Fraction WA5 SVS TRAIN A * $1 s(gnol, no LOSP, without OP sction
PE Nenn a 5.7716E 03 Date : 16 DEC 199311:19
Basic Event Ispects for Split fraction : WA5

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX 5 TRAIN A SUPPORT SYSTEMS UKAVAILABLE
XX. TRAINS.XX F TRAIN 8 SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.S$1GNAL.XX F $1 $1GNAL PRESENT
XX.0$P.XX 3 0FFSITE POWER AVAILABLE
CC.SVS.6 F Comon Causes Gro@ PPB,1/4

$plit Fraction WA6 * SVS TRAIN A CT only
PE Mean a 4.0966E 02 Date : 16 DEC 199311:19
Basic Event lopects for Split fraction : WA6

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPORT STSTENS UNAVAILABLE
XX. TRAINS.XX F TRAIN 8 SUPPORT AVAILABLE
XX.SSIGNAL.XX $ $1 $1CNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
NO.SVV44.CL F UNIT 1 INTAKE TUNNEL MOV SV.V44 TRANSFERS CLOSED
CC.SVS.6 F Common Causes Group PPG,1/4
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MCOEL Names sEus CASE
$ptit Fraction neport f ar" Top Event WA 1

*
*

11:29:52 16 DEC 1993
Page 2

Split Fraction WAA $V5 TRAIN A SINGLE TRAIN
PE Mean = 6.5410E 03 Date : 16 CEC 1993 11:19
Ecpation: SW1/WA1

Split Fraction WAF SVS TRAIN A - Goaranteed failure
PE Mean = 1.0000E*00 Date : 16 CEC 1993 11:19
Constant values 1

,

I

l

- - - - - - - - _ _ _ _ _ . _ _ _ _ _ _ _ _ _, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Page 2

Split Fraction WB1 * $W$ TRAIN 8 - no LOSP, no 81 signal, with OP action - single train
PE Mean s 6.1668E 05 Date : 16 DEC 1993 10:16
8ssic Event Impacts for $ptit Fraction : WB1

8asic Event State Description
................ ..... .............................................................................,,,,,,,,,,,,,,,,

XX.TRA!NA.XX F TRAIN A $UPPORT ST$TEMS UNAVAILASLE
XX.TRAlks.XX $ TRAlN 8 $UPPORT AVAILABLE
XX.511CNAL.XX $ $1 SIGNAL PRESENT
XX.0$P.XX $ OFF51'E POWER AVAILABLE

Split Fraction W52 SV5 TRAIN 8 no LosP, no si signat, with OP oction * given train A felled
PE Mesa a 7.0530E 03 Cate : 16 DEC 1993 10:16
Conditional $plit Fraction: sW1/WA1

totit Fraction WU3 SW1 TRAlu 8 no LOSP, no 31 signal, with OP action, given train A success
PE Mean a 6.1280E 05 Date : 16 DEC 1993 10:16
Conditional Split Fractions (W81 SW1)/(1 WA1)

5plit Fraction W84 $WS TRAIN 8 no LOSP, no $l signal, without OP actions, single train
PE Mean = 1.2726E-03 Date : 16 DEC 1993 10:16
Basic Event Impacts for split Fraction : Ws4

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A $UPPORT SYSTEM 5 UNAVAILA8LE
XX. TRAINS.XX 0 INA:n e 1.;TC2' AVAILABLE
XX.SSIGNAL.XX S $1 $1CNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLs
OPTA F OPERATOR INITIATES COOLING .Z *R OPERATION

$ptit Fraction Ws5 $ws TRAIN 8 no Lo$P, no $1 signal, without OP a6i";n, elven train A failure
PE Mean = 3.1260E.02 Date : 16 CEC 199310:16
Conditional split Frac-ion: $V2/WA2

Split Fraction W86 . $VS TRAIN B no LOSP, no $1 signal, without OP actions, given train A success
PE Mean = 1.2340E 03 Oste : 16 DEC 1993 10:16
Conditional Split Fraction: (W84 5V23/(1 WA2)

Split f raction W87 SW1 TRAIN O LOSP, no SI signal, without OP action, single train
PE Mean = 1.1866E 02 Date : 16 DEC 1993 10:16
Basic Event Impacts for Split Fraction : WB7

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A $UPPORT $YSTEMS UNAVAILAELE
XX TRAINS.XX 5 TRAIN B CUPPORT AVAILABLE
XX.S$1GNAL.XX $ $l $1GRAL PRESENT
XX 0$P.XX F OFF$1TE POWER AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION

.

Split fraction WE8 SWS TRAIN 5 - LOCA, no 51 signal, without OP action, given train A falted
PE Mean = 6.4360E 02 Date : 16 DEC 1993 10:16
Conditionet split Fractiont $V3/WA3

$plit Fraction W89 SV5 TRAIN R LOCA, no $1 signat, without OP sction, given train A success
PE Mean a 1.1240E 02 Date : 16 DEC 199310:16
Conditionet $ptit Fractions (WB7 SV3)/(1 WA3)

Split Fraction WB10 EWS TRAIN I no LO$P, 31 signal, with OP action, single train
PE Mann 4.3516E 03 Date : 16 DEC 1993 10:16
Basic Event impacts for Split Fraction : WB10

Basic Event State Description
............................................................................................................ .....

XX.TRAINA XX F TRAIN A SUPPORT 57$TEMS UNAVAILABLE
XX. TRAINS.XX 5 TRAIN 3 EUPPORT AVAILABLE
XX.SS I GRAL.XX F SI SICNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILA8LE
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Page 3

$plit Frection WB11 * SV11 RAIN 8 * no LOSP, $1 signal, with OP action, given train B f ailed
PE Mean = 7.2940E 02 Date : 16 DEC 1993 10:16
ConditIanal Spilt Froction: $W4/WA4

$plit f raction Ws12 . $WS TRAIN B . no LO$P, $1 signal, with OP action, given train A success
PE Mean = 4.0520E 03 Date : 16 DEC 1993 10:16
conditional split Fractions (W910 5W4)/(1 WA4)

Split f raction W913 $VS TRAIN B $1 $lgnal, no LO$P, without OP actions
PE Mean = 5.5679E 03 Onte : 16 DEC 1993 10:16
Basic Event Impacts for Split Fraction V813

Basic Event State Description
............................................................................................................. .....

XX.TRAINA.XX F TRAIN A SUPPORT $TSTEMS UNAVAILABLE

XX.TRAINE.XX $ TRAIN B SUPPORT AVAILABLE
XX.$$1GNAL.XX F $1 SIGNAL PRESENT
XX.0$P.XX 5 0FFSITE POWER AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION

Split Fraction W914 * $V$ TRAIN B $1 Signal, No LOSP, Without OP action
PE Mean = 6.4420E 02 Cate 16 DEC 1993 10:16
Conditional split Fraction: SV5/WA5

$plit Fraction Ws15 . SVS TRAIN B $1 Signal, no LO$P, without OP actions
PE Mean = 5.2380E.03 cata 16 DEC 199310:16
Conditional Split Fractions (W913 sW5) / (1 WA5)

Split Fraction WC16 . SV5 TRAIN B . CT only, alngle train
PE Mean = 4.5203E.02 Date : 16 DEC 1993 10:16
Baalc Event Impacts for Split Fraction : WB16

Baalc Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A $UPPORT ST$TEMS UNAVAILABLE
XX.TRAINE.XX $ TRAIN B $UPPORT AVAILABLE
XX.S$1GNAL.XX $ St SIGNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
Mo.sWV44.CL F UNIT 1 INTAKE TUNNEL MOV $W V44 TRANSFERS CLO$tD

Split Fraction WB17 SVS TRAIN B CT only, given train A failed
PE Mean = 2.4410E 01 Cate : 16 DEC 1993 10:16
Conditional Split Fraction: $W6/WA6

Split Fraction WO18 . SV5 TRAIN B . CT only, glven train A success
PE Mean = 3.6710E 02 Date : 16 DEC 1993 10:16
Conditletal Split Fractions (WB16.$W6)/(1 WA6)

.

7
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5pitt fraction Wl11 * M ftAlu 5 . no LotP, 51 signet. with or action, given train 8 fetted
PE mean e 7.2990t 02 Cate : 16 Otc 1993 10:53
Corditionet Split f raction: Ib4/WA4

1plit Fraction W812 * M ftAIN 8 . no LC18, $1 signet, with OP sction, Siven train A success
Pt Mean a 4.0490E*0] Date : 16 ott 1993 10:53
Cond6tional Split Fraction: (Ws10.SV4)/(1=WA4)

Split Fraction W813 sv1 TRAIN 8 81 51snet, no LotP, without CP sctions
Pt mean a 5.552st 03 Date : 16 Olc 1993 10:53
8esic tweet 1soects for split fraction : W813

Basic twent trete Description
............................................................................................................ .....

II.ftAINA.EX F TRAIN A SUPPot! $f$ FEM 1 UNAVAILASLE
x1. TRAINS.xX $ ftAIN 8 SUPPott AVAILA8LE
XX.111GNAL.XX F $1 $1CNAL Pat $ TNT
EX.05P.13 $ OFFSITE POWit AVAILASLE
OPTA F opftAfot INITIAft$ COOLING 70 Wit OPERATION

Split Fraction W514 = SVS ftA!N 8 . Si $lenet, No LO$P, without OP oction
Pt Mean a 6.4540s.02 Date : 16 CEC 1993 10:53
Conditionet split Fractions s14/WA5

Split Frection W815 . Sv5 TRAIN B . SI Slyul, no LOSP, withoWt CP actions
Pt mean a 5.2240t.03 Date : 16 DEC 1993 10:53
Conditional split Fractions (Ws13.tW5) / (1.WAS)

$plit Fraction WE16 . SWS ftAIN 8 . Cf only, single train
Pt seen a 4.3233t.02 Date : 16 ott 1993 10:53
Seals twent Iscacts for Split Fraction : W16

Seele Event State Description
................ ..... ............................................................................................

XX.ftAlkA.XX F ftAIN A SUPPORT Sf3fEMS UNAVAILABLE
KI.fRAIN8.XX $ TRAIN 8 SLPPmf AVAILASLE
IX.SSIGNAL.XX $ SI SIGNAL PetBENT
KI.0SP.XX 5 '0FFSITE POWER AVAILABLE
No.5VV64.CL F UNif 1 INTAKE TUNNEL ICV SV.V46 TRANSFtt$ CLOSED

Split Fraction WBIT . *W5 faAIN 8 . CT enly, given train A f ailed
Pt mean a 2.53706 01 Cete : 16 Otc 1993 10:53
Condittenal split Frettion: SW6/WA6

$0 tit Fraction WB18 . SVS ftAlb 8 . CT only, given train A success
Pt Neon a 3.4700t.02 Date : 16 Olc 1993 10:53
Conditionet split Fractions (W816 sW6)/(1 WA6)

,

,
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Page 1

Split Fraction WA1 . SWS TRAIN A . no LOSP, no $1 signal, with OP action
PE mean = 5.632TE 05 Date : 16 DEC 1993 10:16
Basic Event impacts for Split Fraction : WA1

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX 5 TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX.TRAINB.XX F TRAIN B SUPPORT AVA!LABLE
XX.S$1GNAL.XX S $! SIGNAL PRESENT
XX. CSP.XX S OFFSITE POWER AVAILABLE

Split Fraction WA2 SVS TRAIN A . no LOSP, no $1 signal, without OP actions
PE 'iean = 1.2724E.03 Date : 16 DEC 1993 10:16
Bar c Event Impacts for Split fraction : WA2

lasic Event State pescription
................ ..... .............................................................................................

XX.TRAINA XX $ TRAIN A SUPPORT SYSTEMS UNAVAILA8LE
XX.TRAINB.XX F TRAIN 8 SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.S$!GNAL.XX $ $! $1GNAL PRESENT
XX.0SP.XX 5 0FFSITE POWER AVAILABLE

Split Fraction WA3 * SVS TRAIM A . LOSP, no $1 signal, without OP action
PE Mean 1.1867E 02 Date *6 DEC 199310:16
Basic Event Impacts for Split Fraction : WA3

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX S TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX.TRA!NB.XX F TRAIN B SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATIod
XX.S$1GNAL.XX $ St $1GNAL PRESENT
XX.0$P.XX F OFFSITE POWER AVAILABLE

Split fraction WA4 . SVS TRAIN A . $1 signal, no LOSP, with CP actions
PE Mean = 4.3460E.03 Date : 16 DEC 1993 10:16
Basic Event impacts for Split Fraction : WA4

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX.TRAINB.XX F TRAIN B SUPPORT AVAILABLE
XX SSIGNAL.XX F St SIGNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE

Split Fraction WA5 - SVS TRAIN A . $1 slanal, no LOSP, without OP action
PE Mean = 5.5676E.03 Date : 16 DEC 199310:16
Basic Event impacts for Split Fraction : WA5

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPORT STSTEMS UNAVAILABLE
XX. TRAINS.XX F TRAIN 8 SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.S$1GMAL.XX F $! SIGkAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE

Split Fraction WA6 . SWS TRAIN A . CT only
PE Mesa e 4.0964E.02 Date : 16 DEC 1993 10:16-
Basic Event !spects for Split Fraction : WA6

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A SUPPORT STSTEMS UNAVAILABLE
XX.TRAINB.XX F TRAIN B SUPPORT AVAILABLE
XX.SSIGKAL.XX $ $1 SIGNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE
Mo.SW44.CL F UNIT 1 INTAXE TUNNEL MOV SW.V44 TRANSFERS CLOSED

Split Fraction WaA . SWS TRAIN A . SikCLE TRAIN
PE keen = 7.053DE.03 Date : 16 DEC 199310:16
Equation: SW1/WA1

Split Fraction WAF . SWS TRAIN A . Guaranteed Failure
'PE Mean = 1.0000E+00 Date : 16 DEC 1993 10:16
Constant value: 1
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$plit Frection WA1 . SW1 TaAIN A . no LOSP, no 51 signal, with OP oction
PE mean = 5.3369t 05 Date : 16 DEC 1993 10:53
Sasic Event impacts for tollt Fraction : WA1

tesic Event $tste Description
.......................................... .................................................................. .....

XX.TRAINA.XX $ TRAlu A $UPPORT STSTEMS UNAVAILASLE
XX. TRAIN 8.XX F TRAIN 8 $UPPORT AVAILA8LE
XX.S$1GNAL XX 5 51 SIGNAL PRESENT
XX.0$P.XX $ OFF5ITE POWER AVAILASLE

5plit Fraction WA2 . $W5 TRAIN A * no LOSP, no 51 signal, without OP actions
PE pean = 1.2580E-03 Date : 16 DEC 199310:53
Basic Event impacts for split Fraction : WA2

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A $UPPORT SYSTEMS UNAVAILASLE
XX. TRAINS.XX F TRAIN 8 $UPPORT AVAILASLE
OPTA F OPERA 10R INITIATES COOLING TOWER OPERAfl0N
XX.S$lGNAL.XX $ $1 $lGNAL PRESENT
XX.0SP.XX $ OFFSITE POWER AVAILA8LE

split Fraction WA3 . SW5 TRAIN A Lo$P, no $1 sl8nal, without OP action
PE Mean = 1.1869E 02 Date : 16 DEC 1993 10:53
Sesic Event Impacts for split Traction a WA3

Basic Event state Description
................ ..... .............................................................................................

XX.TRA!NA.XX $ TRAIN A SUPPORT STSTEMS UNAVAILASLE
XX . T RA I NS .XX F TRAIN 3 SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.511GNAL.XX 5 51 SIGNAL PRESENT
XX.05P.XX F OFFSITE POWER AVAILABLE

Split Fraction WA4 . SV5 TRAIN A 51 signal, no LO$P, with OP actions
PE Mean = 4.3436E.03 Date : 16 DEC 199310:53
Sasic Event Impacts for Split Fraction : WA4

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX $ TRAIN A $UPPORT ST$TEMS UNAVAILASLE
XX. TRAINS.XX F TRAIN 8 SUPPORT AVAILABLE
XX.551GNAL.XX F $1 $1GNAL PRESENT
XX. CSP.XX 5 0FF5tTE POWER AVAILABLE

Split Fraction WA5 5WS TRA!N A . $1 signal, no LOSP, without OP sction
PE Mean = 5.5536E.03 Date : 16 DEC 1993 10:53
Bealc Event Impacts for split Fraction : WA5

assic Event State Description
....................................................,......................................................... .....

XX.TRAINA.XX 5 TRAIM A SUPPORT STSTEMS UNAVAILABLE
XX.TRAlk8.XX F TRAIN 8 SUPPORT AVAILABLE
OPTA F OPERATOR INITIATES COOLING TOWER OPERATION
XX.11t GNAL.XX F $! $1GMAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE

Split Fraction WA6 . FW$ TRAIN A . CT only
PE Meen = 3.8993E.02 Date 16 DEC 1993 10:53
Bosic Event impacts for Split Fraction : WA6

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX S TRAIN A SUPPORT ST$TEMS UNAVAILASLE
XX. TRAINS.XX F TRAIN 8 $UPPORT AVAILABLE
XX.35! GNAL.XX 3 $1 $1GNAL PRESENT
XX.OSP.XX 3 0FFSITE POWER AVAILASLE
M0.SWV44.CL F UNIT 1 INTAKE TUNNEL MOV SW.V44 TRANSFERS ClotED

Split Fraction WAA . $WS TRAIN A . $1NGLE TRAIN
PE Mean = 7.3340E.03 Date : 16 DEC 199310:53
Equations sW1/uAt

split Fraction WAF . SVS TRAIN A . Guaranteed Fellure
PE Mean a 1.0000E+00 Date : 16 DEC 1993 10:53
MC/LN Mean a 1.0000E+00 Date : 23 JUN 1993 22:21
rnnetane Valnat 1-
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Split Fraction WS1. SVS TRAIN $ . no LOSP, no $1 signal, with OP action . single train
PE Mean = 5.6690E 05 Date : 16 DEC 1993 10:53
Basic Event Impacts for Split Fraction : WB1

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILABLE
XX.TRAINB.XX 5 TRAIN B $UPPORT AVAILABLE
XX.SSIGNAL.XX $ SI SIGNAL PRESENT
MX.0$P.XX 5 0FFSITE POWER AVAILABLE

Split Fraction W92 . SWS TRAIN 8 no LOSP, no $1 alonal, with OP sction . given train A f ailed
PE Mean = 7.3340E.03 Date : 16 DEC 1993 10:53
Conditionat Split Fraction: SW1/WA1

Split Fraction WB3 . SVS TRAIN 5 . no LOSP, no $1 signal, with OP action, given train A success
PE Mean = 5.8300E 05 Date : 16 DEC 1993 10:53
Conditional Split Fractions (W91.SW1)/(1.WA1)

Sollt Fraction W64 . SWS TRAIN s . no LOSP, no 51 alsnat, without OP actions, single train
PE Mean s 1.2579E.03 Date : 16 DEC 1993 10:53
Basic Event Impacts for split fraction : W54

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILASLE
XX. TRAIN 8.XX S TRAIN 8 SUPPORT AVAILABLE
XX.S$l GNAL.XX $ $1 SICNAL PRESENT
XX.0SP.XX $ OFFSITE POWER AVAILABLE
OPTA F OPERATOR INITI ATES COOLING TOWER OPERATION

Split Fraction Wl5 . SVS TRAIN 5 . no LOSP, no SI signal, without CP action, given train A f atture
PE Mean = 3.1460E.02 Date : 16 DEC 1993 10:53
Conditional Split Fraction: SV2/WA2

Split Fraction W96 . SWS TRAIN B . no LOSP, no $1 signat, without OP actions, given train A succese
PE Mean a 1.2200E 03 Date : 16 DEC 199310:53
Conditlocal Split Fractions (WB4 SW2)/(1.WA2)

Split Fraction Ws7 . SWS TRAIN 8 LOSP, no $1 signal, without OP action, single train
PE Mean = 1.1847E.02 Date : 16 DEC 199310:53
Basic Event Impacts for Split Fraction : WB7

Basic Event State Description
................ ..... .............................................................................................

XX.TRAINA.XX F TRAIN A SUPPORT STSTEMS UNAVAILABLE
XX.TRAINE.XX 5 TRAlW B SUPPORT AVAILA8LE
XX.SSIGNAL.XX $ $1 SIGNAL PRESENT
XX.0SP.XX F OFFSITE POWER AVAILABLE
OPTA F OPERATOR INIT!ATES COOLING TOWER OPERATION

Split Fraction WE8 . SWS TRAIN 5 . LOCA, no $1 signal, without OP action, given train A f alted
PE Mean = 6.4360E 02 Date : 16 DEC 199310:53
Conditional Split Fraction: SV3/WA3

Split Fraction WE9 . SVS TRAlu B . LOCA, no $1 signal, without OP action, given train A success
PE Mean = 1.1240E.02 Date : 16 DEC 1993 10:53
Conditional Split Fractions (WBT.SW3)/(1-WA3)

Split Fraction WB10 . SVS TRAlm 8 - no LosP, $1 signat, with OP action, alngle train
PE Mean = 4.3482E.03 Data : 16 DEC 199310:53
Basic Event tapacts for Split Fraction : WB10

Basic Event State Description
................ ..... ............................................................................... ............

XX.TRAINA.XX F TRAIN A SUPPORT SYSTEMS UNAVAILASLE
XX.TRAths.XX $ TRAIN 5 $UPPORT AVAILASLE
KX.SSIGNAL.XX F SI $1GNAL PRESENT
XX.0$P.XX $ OFFSITE POWER AVAILABLE

_. . _ _ _ _ _ _ _ _ - - - - - _ _ - - _ _ _ _ - _ - _ - _ _ _ _ _ _ _ . _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - -
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|Attachment E - Plant Model Results

This section contains the ranked list of core damage sequences for the three cases: Table E.1
(Base Case), Table E.2 (New TS Cose) and Table E.3 (Sensitivity Case). Each list contains the top
25 sequences, with the SW impacted sequences highlighted.

The highest ranked sequence involving SW failure is Sequence #3: loss of offsite power and failure
of both trains of SW. This is assumed to result in unrecoverable failure of the diesel generators. As i
discussed in the evoluotion, SW is quantified for the normally operating ocean SW pumps only. The

'

standby SW and CT pumps would not auto start, and no credit is given for the operator manually _ |

storting the pumps due to limited time for DG cooling. Because of this, this sequence is not
impacted by the New TS Case or the Sensitivity case.

The relationship between split fractions, used in the sequences, and system results, given in i
Attachment C, is explained in the following tables:

- Table E.4 Split Fraction Report - BASELINE

TableE.5 Split Fraction Report - NEW TS CASE

Table E.6 Split Fraction Report - SENSITIVITY CASE

f t91935W DCC 014194.

_ _ _ _ _ _ _ _ _ = _ . _ _ _ _ _ _ _ _ _
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TA8;E 0.3
! MODEL Nemes.Sth$ CAtt

Csuse f acte for Vop Event LitV and split Fraction LisW1
,

_ __

gg

PE Value of L15W1 a 6.3324E 02 Date : 20 DEC 1993 10:57
MC/LN value of tisW1 a 0.0000E*00 Date :

09:05:53 21 DEC 1993
Page 1

N o . . . Cut se t s. . . . . . . . . . . v a l ue . . . . . % Importance 1 Cumulative Alignment...

1 PP.SWp41A.FR 6.104E-02 96.3934 96.3934 NORKAL

2 mo.sVV20.CL 5.684E 04 .8976 97.2910 NORMAL

3 mo.sWV2.CL 5.684E 04 .8976 98.1836 NORKAL

- - - _ _ - _ - _ _ - _ _ _ _
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' TA8 LED.I[
.. M(EEL fisme M : g {( gleuse 7tbte for Top tvant Lisw and setIt Freetion Litf_1:

,;

PE venue of LisVI a 2.6331E 03 Date : 20 DEC 1993 10:42
MC/LH VeLue of LisW1 = 0.0000E+00 Date :

09:12:09 21 DEC 1993
Page 1

=o... Cutsets.........o value..... 1 leportance 1 Cumulative Alterment...

1 PP.sWP41A.FR 5.860E 04 .22.2552- 22.2552 LsWMNT

2 m0.sW44.IE 5.630E 04 21.3817 43.6368 NORMAL

3 MO.sW20.CL 5.630E 04 21.3817 65.0185 NORMAL

4- PP.sWP41A.FR * 2.597E 04 9.8629 74.8814 N0aMAL

M0.sW22.FC .

5 VL.sW68.CL 2.549E 04 9.6806 84.5620 NORMAL

6 VL.sW70.CL 2.549E 04 9.6806 94.2427 NotMAL

7 PP.SWP41A.FR * 9.718E 05 3.6907 97 9334 monMAL

PP.sWP41C.Fs

8 PP.sWP41A.FR * 1.727E 05 .6559 98.5893 NonMAL

PP.sWP41C.FRIE

r
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TA8LE 0.2
MODEL Mames htW 1Wil.

Cause 7able Mr fan f= et 195W and tetit Fenetfan titut -| |
'

PE Vetue of LisW1 a 5.2574E 03 oste : 20 DEC 1993 10:23
MC/LM vetue of L15W1 e 0.00s .'+00 Date :

09:07:23 21 DEC 1993
Pete.1

No... Cutsets........... Velve..... 1 Isportance % Cumulative Atlannent...

1 PP.sWP41A.PR 1.989E 03 37.8323 37.8323 AMNT1

2 PP.sw&1 A.Fa 1.171E 03 22.2733 60.1056 PLMNTA

3 M0.sW44. It 5.390E 04 10.2522 70.3578 NonMAL

4 M0.sW20.CL 5.390E 04 10.2522 80.6100 woRMAL

5 PP.SWP41A.FR * 2.486E 04 4.7286 85.3386 NORMAL

MO.sW22.f C

6 VL.$W70.CL 2.440E 04 4.6411 89.9797 hoaMAL

7 VL sW68.CL 2.440E 04 4.6411 94.6207 WORMAL

8 PP.5WP41A.FR * 9.30$E*05 1.7699 96.3906 u0RMAL

PP.$WP41C.75

9 PP.SWP41A.FR * 5.612E 05 1.0674 97.4581 NORMAL

PP.sw &1C.FRIE

10 M0.sW20.CL 1.853E 05 .3525 97.8105 AMNT1

11 Mo.5W2.CL 1.853E 05 .3525 98.1630 AMNT1

12 Mo.sW44.IE 1.853E 05 .3525 98.5154 AMNT1

13 MO. 5W2.CL 1.090E 05 .2073 98.7228 PLMNTA

14 Mo.sW44. !E 1.090E 05 .2073 98.9301 PLMNTA

|
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~ Attachment D -Initiating Event Results - Loss of One Train SW

This section contains the dominant cutsets for the initiator loss of one train of SW, in Table D.1
(Base Cose), Table D.2 (New TS Case) and Table D.3 (Sensitivity Case)

The Base Case shows that the highest frequency cutset is failure of the operating SW pump while
the standby pump is in maintenance (LSWMNT). Cutsets 2, 3,5, and 6 are normally open volves,
common to the SW train, that are modeled to transfer closed. hese are not impacted by changes
to the maintenance model. Cutsets 4 and 7 are failure of the operating SW pump with failure of -
the standby pump to stort or failure of the discharge MOV to open.

%e New TS Case increases the duration of maintenance for the standby pump (AMNTI),. which ]
impacts the first cutset. The second cutset is failure of the operating SW pump while the standby. ':
pump is in planned maintenance. !

1

The Sensitivity Case is dominated by the operating pump failing to continue to run for on operating d
year. )
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