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Today s Objective

Provide Reasonable Assurance that
Davis-Besse is safe to operate until
February 16 200 |

e L1

FENOC




Background:

v¢ NRC Bulletin 2001-01 response provided
v¢ Telephone call received on September 28
v¢ Teleconference on Optober 3

v¢ Meeting with NRR‘Staff ‘On: A-»--N@vember 13
¥ Teleconference on November 26
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Deterministic Aspects

DBNPS’s evaluation is based on visual inspections performed
in 10, 11, and 12 RFO (May 1996, April 1998, and April 2000).

The inspection results afford us assurance that all but 4 nozzle
penetrations were inspected in 1996, all but 19 inspected in
1998, and all but 24 penetrations inspected in 2000.

The limiting nozzle populaty is the e nozzles that could not
be inspected in 1998-é®r 206 W |
It is conservatlvely ‘;'a,» smeddnat: se pemetratlons an,
axial through-weld flaw occurs |mm-ed|ately upon startup from
10 RFO (May 1996). T
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Initial Flaw Size

Initial flaw depth of O 5 mm, 172° around the

nozzle, is assumed to exist immediately upon o
achieving a full penetration axial flaw.
BASIS: |

¢ Thisis a conservatlve flag fion site size.

2 It is further conseé iatlvel

Sy wiltiple starting é
flaws could exist an:f_.(‘ ther.

‘link toge

% Itis conservative in that by assuming this startmg point, we
also are assuming that wé!fave alréady had several years of
flaw propagation axially through the Alloy 182 weld material.
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Use of Modified Scott Model

The Modified Scott Model is still deemed cred;ble as |
a mean curve for crack growth rates. - f

¥ Data received to date does not negate the curve.
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#% Numerous curves have been developed and to a certain
degree, they all rest on eng"“ ' ’u.dgement

v¢ The data from OTS 3s fo ,relevant for developing
the CGR curves ang.in: 3 CO je in th

properties are still retex: y celd-workmg of the
tubes at the tube support sheet woul ‘increase the failure rate
over non-worked Alloy 600~ W|II make this conservative.

¢RATION

& FENOCS,

(Z';’[_:;t;.‘";y'::l’i % | F EN O C

“Yepp LY 6 o




Risk-Informed Evaluation

w¢ Davis-Besse risk assessment provides a boundmg

estimation of risk. Bounding or conservative assumptlons %’
were used to resolve uncertainties. !

v¢ Studies of sensitivity was performed for all significant

parameters.

7¢ Results indicate al tIBE would be bounde
in the “small” categoiyrasdfexpeeiedo be “very small™
perRG1.174. s -0 |

% Incremental LERF and Public health risk is expected
to be negllglble
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Risk-Informed Evaluation

Nozzle leak Frequency

The Davis-Besse plant specific PSA has used the method

from the generic Framatome analy3|s which applies a
constant leak initiation f" 1eNnc

% The constanifa
early cycles.

A L R

2 Impact of inspection on conditional probability of a |

leak at a future date is not quantified. *
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Risk-Informed Evaluation
Nozzle Leak Frequency

Other approaches have assumed that the onset of " P

leakage can be approximated by a two parameter Wenbullﬁ Bl
cumulate probabmty dlstrlbutlon E—

.———————/ e

the Weibul scale a'nd éhape paraméfers

v¢ The conditional probablllty of a leak by a future date

given no leak now can be calculated if a nozzle has been
mspected and no leakage detected.
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Risk-Informed Evaluation

Nozzle Lleak Frequency

«.‘.

Predicted Leaks for various Weibull Leak |nitiation‘ "';odels

Expected Number of Leaking CRDM Nozzles o
Davis Davis- /- 0 E
Besse Davis- Besse Um:er Median 3 EPRI g

) Besse EFPY (95%) ROV
Refueling < e rojection Weibull
EFPY | Corrected | Proiection |/ oo | Model

Outage . .5 Shape odel |

to 600F 1.5 Shape o

Parameter | Projection |

Parameter 1‘ .
o\ 10 10.56 | 1291 5.0 1.0 || 9.5x10°
v 11 1233 | 15.07 6.3 13 | 1710?

|
i 12 14.06 | 17.18 7.6 1.6 || 1.9x107
13 15.81 19.32 8.9 \\ 1.9 0.17
\
i 1637 | 20.00 93 | \ 20 .| 032
\\\_/
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Risk-Informed Evaluation
Pastinspections .

% Inspections were assumed to have a failure

probability of 1.00 if boron inhibited detection of
nozzle leakage.

[
ety

|

v¢ Sensitivities wereperformed to investigate the
effect of various leakage detection probabilities.
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Risk-Informed Evaluation
Probiability of Gircumferential Cracking

w¢ Evidence from recent B&W plant inspections
has indicated that not all axial cracks have

resulted in initiation gfcircumferential cracking.

7« B&W plants:have
and 6 C|rcumfi?.,,,,_§ff'. '

ged 27 axial cracks

v¢ Probability of the lnitlatlon of a C|rcumferent|al

crack is estimated to be 0.22 based on B&W
evidence.
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Risk-Informed Evaluation
Nozzie Fallure Probability

¢ Probability of CRDM nozzle failure is
determined by performing a Monte Carlo

simulation on the Scot deterministic crack
growth model. L .
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7% Conserva _'.,ﬁ,
used when dat;a";f.f;*;.

¢ Studies were perfcrmed to mveshgate the
sensitivity to all significant inputs.
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Risk-Informed Evaluation
Nozzle Failure Probability - Conservative Assumptions

v Initial crack size - Applied a uniform
distribution from 0-180 degrees.

¢ Stress Profile - Ugfls the worst case stresses.
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Risk-Informed Evaluation
Nozzle Failure Frobability - Sensitivity Studies

ey -

v Initial crack size

»¢ Initial crack depth

K¢ Temperature
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Risk-Informed Evaluation
Conditional Core Damage / Release Probability

¥ L
v¢ Davis-Besse conditional core damage probablllty fora @'
0.1 ft? medlum LOCA is 2.7 X 10 -3 R

e
@* A
P FLi TR

analysis is less tharibépplled in'the EA he
medium LOCA range in‘the PSA is 0.02 f2- 0.5 ft2.
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RIsk-Informed [llﬂlllallﬂll

Resulits
Upper (95%)
Constant Initiation Projection
Frequency 1. 5 Shape
Bounding Eslt}i:;;te Bounding Esﬁ:;:lte Bounding | po,
CDF 18E-6 | 99E8 | 1.1E-6 | 63E8 | 3.3E-7 |
LERF 26E9 | 1.5E-10| 1.7E-9 | 94E-11 | 49E-10 | 2.8 E-11
Person REM 0.16 9.2 E-3 11 59 E-3 3.1E-2 1.7 E-3
7@1}\'1 [0 N4
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Risk-Informed Fvaluation
Unique Aspects of Davis-Besse Risk Assessmont

r
v¢ Inspection Information - Davis-Besse mspectlons do |
not indicate evidence a nozzle leaks. | |

7¢ Material Heat Informafion - 64 of 69 Davis-BesQfse
' ats ha ).hislory of axial or o



Risk-Informed Evaluation
Conclusions

v¢ CDF - The plant specific risk assessment consewati\;ely
estimates a bounding incremental core damage frequency to

be in the range which is categorized as “small” per RG 1:174.

The actual mcremental coredamage frequency would be

w¢ LERF - The pl
estimates a bound¥
frequency which is categat
The actual incremental.relée

arly release

:a'se frequency is negligible.

v¢ Public Health Risk - The plant specific risk person rem per
year is negligible. .
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v Vessel Head Replacement a‘t flrst avallable
opportunity
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Davis-Besse Specific Features and Actions

‘;'Y

:_-F ’

|

v¢Record of inspection from last three outages.

7¢Only B&W plant with a continuous head vent which

provides high conﬁdenq:n temperature measurements.

rature from 605F to

veAdditional tralning for Qberators on' 'lssues raised in
Bulletin 2001-01. o

vsMaximize avallablhty of redundant critical safety
systems.
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Comparison of Inspection Dates ‘

December 31st February 16th "|

- Two Shutdowns Required - Single Shutdown for inspection

(One Inspection, One Refuel ~and refueling.

- Approximately 30 REM: gdditionalx- - Normal refueling outage dose.

exposure to employeess= i
- Limited NDE we . .. =Full NDE and flaw
| | characterization.

No significant difference in risk (inc'remental CDF).
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Sumimary

Based on Conservative Analysis:
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Heal 69 Crack Growth - Constant Leak Initiation fraaﬂency

"X L] a 2 .x.

13 1.1 4 6.38E-02| 1.25E-05|2.70E-03] 222E01] NA | NA | NA |4.78E-10|7.08€-13|4.44E-05

12 11 4 6.38E-02| 1.25E-05/2.70E-03] 2.22E01] NA | NA 1 |4.78E-10|7.08E-13| 4.44E-05

1 1.1 4 6.38E-02| 9.65E-03|2.70E-03| 222E-01] NA 1 1 |3.69E-07|5.46E-10| 3.43E-02

10 1.1 4 6.38E-02| 4.436-02|2.70E-03| 220E01] 1 1 1 |1.69E-06|2.51E-09| 1.67E-01
2.06E-06| 3.05E-09| 1.92E-01

13 11 15 239E-01| 1.25E-05|2.70E-03] 222E01] NA | NA | NA |1.79E-09]2.65E-12|1.67E-04

12 11 15 2.39E-01| 1.256-05|2.70E-03] 222E01] NA | NA 1 |1.79E-09] 2.65E-12] 1.67E-04

11 1.1 15 239E-01| 0656-03(270E-03] 222E01] NA 1 1 |1.38E-06] 2.05E-09] 1.29E-01

10 1.1 15 239E-01| 443E-02|2.70E-03| 222E-01| 005 | 1 1 |3.17E-07| 4.70E-10 2.95E-02
1.70E-06| 2.52E-09)| 1.58E-01

13 11 5 7.97E-02] 1.25E-06|2.70E-03] 222E-01] NA | NA | NA |5.97E-10|8.85E-13|5.55E-05

12 11 5 7976-02| 1.256-05/2.70E-03] 222E-01] NA | NA 1 |5.97E-10|8.85E-13| 5.55E-05

1 1.1 5 7.97E-02] 0.65E-03[2.70E-03] 222E01] NA | 005 | 1 |2.31E-08|3.42E-11|2.14E-03

10 1.1 5 7.976-02| 4.436-02{2.70E-03] 222601 005 | 005 | 1 |529E-09|7.83E-12|4.91E-04
2.95E-08}4.38E-11| 2.75E-03

13 11 45 7A7E-01| 1.25E-05|2.70E-03] 2.22E01] NA | NA | NA |5.38E-09|7.96E-12|5.00E-04

12 11 45 747601| 1.256-05{2.70E-03] 222E01] NA | NA | 0.05 |2.69E-10|3.986-13|2.50E-05

1 1.1 45 7476-01] 9.65E-03|2.70E-03] 222E-01] NA | 005 | 0.05 |1.04E-08|1.54E-11]9.64E-04

10 11 45 7.476-01 4.43E:02|2.70E-03] 222E-01] 0.05 | 0.05 | 0.05 |2.38E-09|3.52E-12221E-04
1.84E-08| 2.73E-11| 1.71E-03

: i 1.75E-06| 2.60E-09| 1.63E-01
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Heat 69 Crack Growth - Low Weiliull Shape Factor

Bk

13

4.39E-03

8.79E-03

1.25E-05

2.70E-03

25

4 2.20E-01] NA NA 6.53E-11}9.6 ._.-14 6.07E-06
12| 4.10E-03 4/ 8.19E-03 1.25E-05| 2.70E-03 2.20E-01] NA NA 6.0BE-11)9.01E-14|5.66E-06
11 3.92E-03 4} 7.84E-03 9.65E-03{ 2.70E-03 2.20E-01] NA 1 4.49E-08]6.66E-11|4.18E-03
10 1.51E-02 4 3.03E-02 4.43E-02( 2.70E-03 2.20E-01 1 1 7.96E-07|1.18E-09{ 7.40E-02

8.41E-07|1.25E-09}7.82E-02
13| 4.50E-03 18] 3.37E-02 1.25E-05| 2.70E-03 2.20E-01] NA NA 2.51E-10|3.71E-13 2.33E-05
12 4.18E-03 151  3.13E-02 1.25E-05| 2.70E-03 220E-01] NA NA 2.33E-10}3.45E-13|2.16E-05
11 3.98E-03 151 2.99E-02 9.65E-03{ 2.70E-03 2.20E-01] NA 1 1.71E-07]|2.53E-10}1.59E-02
10 1.51E-02 15 1.14E-01 4.43E-02| 2.70E-03 2.20E-01| 0.05 1 1.49E-07|2.21E-10]|1.39E-02
3.21E-07|4.75E-10{2.98E-02
13 4.50E-03 5 1.12E-02 1.25E-05{ 2.70E-03 2.20E-01| NA NA 8.35E-11|1.24E-13|7.76E-06
12f 4.18E-03 5 1.04E-02 1.25E-05| 2.70E-03 2.20E-01 NA NA 7.75E-11|1.15E-13|7.21E-06
11 3.98E-03 5/ 9.95E-03 9.65E-03| 2.70E-03 2.20E-01] NA 0.05 2.85E-09}4.22E-12 !2.65504
10 1.51E-02 5| 3.79E-02 4.43€E-02] 2.70E-03 2.20E-01] 0.05 0.05 2.49E-09|3.69E-12|2.31E-04
5.50E-08|8.15E-12(5.11E-04
13§ 4.50E-03 45 1.01E-01 1.25E-05( 2.70E-03 2.20E-01] NA NA 7.52E-10{1.11E-12|6.99E-05
12|  4.18E-03 45| 9.40E-02 1.25E-05| 2.70E-03 2.20E-01] NA NA 3.49E-11{5.17E-14]3.24E-06
11 3.98E-03 45| 8.96E-02 9.65E-03| 2.70E-03 2.20E-01] NA 0.05 1.28E-09|1.90E-12}1.19E-04.
10 1.51E-02 45! 3.41E-01 4.43E-02( 2.70E-03 2.20E-01] 0.05 6.05 1.12E-09{1.66E-12| 1.04E-04:
i 3.19E-09(4.73E-12}2.97E-04
1.13E-06] 1.67E-09| 1.05E-01
N
X

FENOC

Firslnecgy Muciesr Opevating Company




Heat 69 Crack Growth - High Weibull Shape Factor

3.52E-01 7.03E-01 | 1.25E-05|2.70E-03| 2.20E-01 5.22E-09|7.73E-12| 4.85E-04

12 | 5.30E-02 4 1.06E-01 | 1.25E-05|2.70E-03| 2.20E01 | NA | NA 1 |7.86E-10[1.17€-12|7.31E-05

11 | 4.97E-03 4 0.94E-03 | 0.65E-03|2.70E-03| 2.20E-01 | NA 1 1 |5.70E-08|8.44E-11|5.30E-03

10 | 3.00E-04 4 6.01E-04 | 4.43E-02|2.70E-03| 2.20E-01 1 {=9 1 |1.58£-08|2.34E-11]1.47E-03

i 7.88E-08|1.17E-10|7.32E-03

13 | 3.73E-01 15 | 2.80E+00 | 1.25E-052.70E-03| 220E01 | NA | NA | NA |2.08E-08|3.08E-11|1.93E-03

12 | 532602 | 15 | 3.99E01 | 1.25E-05(2.70E-03| 2.20E-01 | NA | NA 1 |2.96E-09|4.39E-12|2.76E-04

11 497E03 | 15 | 3.73E-02 | 9.65E-03{2.70E-03| 2.20E-01 | NA 1 1 |2.14E-07|3.17€-10]1.99E-02

10 | 3.00E-04 | 15 | 225603 | 4.43E-02[2.70E-03] 2.20-01 | 0.05 1 1 |2.96E-09|4.39E-12(2.75E-04

2.40E-07|3.56E-10|2.23E-02

13 | 3.73E-01 5 9.33E-01 | 1.25E-05/2.70E-03| 2.20E-01 | NA | NA | NA [6.936-00{1.03E-11|6.44E04

12 | 5.32E-02 5 1.33E-01 | 1.25E-05{2.70E-03| 2.20E-01 | NA | NA 1 |9.88E-10|1.46E+12|9.19E-05

11 4.97E-03 5 1.24E-02 | 9.65E-03{2.70E-03| 2.20E-01 [ NA | 0.05 1 |3.56E-09|5.28E-12|3.31E-04

10 | 3.00E-04 5 751E-04 | 4.436-02|2.70E-03] 2.20E-01 | 0.05 | 0.05 1 [4.936-117.31E-14|4.50E-06

1.15E-08|1.71E-11]1.07E-03

13 | 3.73E-01 | 45 | 840E+00 | 1.25E-05{2.70E-03] 2.20E-01 | NA | NA | NA [6.24E-08|9.24E-11|5.80E-03

12 | 532802 | 45 | 1.20E+00| 1.25E-05|2.70E-03| 22001 | NA | NA | 0.05 |4.45E-10|6.50E-13]4.13E-05

11 | 497603 | 45 | 1.12E-01 | 9.65E-03|2.70E-03| 2.20e-01 | NA | 0.05 | 0.05 [1.60E-09|2.37E-12{1.49E-04

10 | 300e04 | 45 | 6.76E-03 | 4.43E-02|2.70E-03| 2.20E-01 | 0.05 | 0.05 | 0.05 [2.22E-11|3.29E-14|2.06E-06

I 6.44E-08|9.55E-1115.99E-03

. 3.32E-07|4.92E-10|3.09E-02
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