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Dr. Roy H. W. Woods

Generic Issues Branch :
Division of Safety Technology
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
Phillips Building, Mail Stop 268
Washington, D.C. 20555

Dear Dr. Woods: e

The following brief conclusions and recommendations by the PNL team on PTS are
based on the draft NRC staff report on PTS dated September 13, 1982. We expect
to revise our draft Supplement 1 to NUREG/CR-2837 to substantiate these findings.

1) The 2709F generic screening criterion for longitudinal welds is acceptable.
This conclusion is largely based on the following factors:

a. The plant specific assigned RTygr will be selected as described in
Section 5 of the NRC staff report. This conservatism provides approxi-
mately 609F to the mean RTypy used in constructing the staff's PRA
results. It should be understood that the material properties conser-
vatisms include mostly known uncertainties that reflect true varfabilit
in actua) properties of vessels. Less than one-forth of the Total
conservatism can be attributed to measureme~t procedures unique to
pressure vessel embrittlement that do not .~ lect variability in
actual vessels. This added conservatism is 1ikely more than compen-
sated by unquantified uncertainties associated with added uncertainties
of (1) key plant welds having extreme characteristics (high Cu, high
Ni and high fluence), (2) extrapolation of surveillance characteristics
to the vessel wall and (3) the correlation of charpy Y-notch values to
fracture toughness values. ,

b. Using the more conservative methods described under 1.a., the probability
of crack extension without arrest would have a frequency probabilit{
per reactor year of approximately 106 using the NRC staff PRA results,
Figure 8-3.

c. Currently the NRC staff PRA and operating history data analysis does
not separately address each reactor type (W, BiW, CE). Therefore, the
magnitude of conservatism inherent in the screening criterion is not
consistent among plant types. The requirement for plant specific
analysis to be started within three years of reaching the screening
criteria should compensate for any specific unconservatism.
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2) The predicted uncertainty of the PRA results reported as plus or.ginus two s

- -

orders of magnitude could result in a frequency of {’1lure of 10 This
range 1s apparently consistent with the safety goai for core melt and
significant releige events. However, the vessel integrity prediction of
less than 1 x 1070 could be seriously compromised by PTS events, The
plant specific PTS evaluations should be required to demonstrate a Qrs-
dicted vessel failure frequency probability of no greater than 10-612),
methods for satisfying the NRC safety goals, or an effective increase in
the plant RYT. of 50°F by corrective actions before any adjustment is made
to the plant specific 1imiting RTygr. The SO0OF is approximately equiva-
lent to two orders of magnitude on the NRC staff PRA curve, Figure 8-3,

Factors which support this conservative approach include:

Uncertainty and probability appear throughout the evaluation of pressurized
therma) shock. These topics have been handled through a2 combination of statis-
tical methods and conservative judgment. Overall, uncertainty has been hand led
about as well as available techniques, knowledge, and data permit. Even so,
there are still enough imponderables so that identified conservatisms should
be‘relaxed only with due caution. Some reasons for this caution are given
below.

Operating History

Useful interpretation of the accumulated operating experience of PWRs is hampered
by the facts that relatively few PTS events have occurred, and these events

are not well characterized. To some extent gn« can avoid these difficulties

by considering *distribution of exceedances” 35; that is, events that are more
severe than any that have occurred to date. If we assume that the history of

350 operating years is relevant to the present 47 plants, ther there is a
probability of 0.118 that one of the plants will have a severe PTS event in

its next operating year. Further, the basic data suggests that thure is approxi-
mately a 2% chance that 1 of the 8 sensitive plants will experience a severe

PTS event in its next operating year.

PRA

The techniques used in PRA provide the most sophisticated and reliable method
available for assessing risk in the face of uncertainty. Unfortunately, experience
suggests that failures of a complex system are frequently due to a combination

of circumstances thai were not, or would not have been, discovered using PRA.

Also, such failures are often of the "common mode® or dependent type of failures
where the occurrence of a simgle unfound event engenders the occurrence of

several "unlikely® events which culminate in system failure. Ome such example

is the Rancho Seco PTS event; another is the Brown's Ferry fire.

Uncertaintyson RTNDT

The use of a "20" uncertainty term for RTypr pfobably does not provide as high
2 level of confidence as was intended by tRe staff. An interval of the "mean
*20" covers 95% of a population if (1) the population has a normal distribution
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and (2) the mean and standard deviation are known exactly, not estimated from
data. Neither of these conditions are satisfied in the present case.

YISA Analysis

The primary shortfall of the VISA code, and indeed, our present state of know-
ledge, 1s the lack of a definitive stochastic structure for the systen simu-
lated by VISA. The present structure is the default that arises from assuming
that 211 errors or uncertainties are independent. The effect of this assumption
is to make unfavorable combinations appear infrequent’y in the simulation.
However, if an unfavorable value of some variahle tends to result more t=equentiy
when some other variable is at an unfavorable value, then the estimated proga-
bilities may be much too low.

Material Properties

Uncertainties should be applied uniformly tu all forms of metal and irradiation
conditions. Hence, the Reg. Guide 1.99 upper bound should not be used to
re?lace the statistical trend curves for the high Cu, high Ni and high fluence
welds. Also, an appropriate standard deviation for the initial RTypy of plate
and forging metals should be used as for welds.
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Yours truly,

L. T. Pedersen, Manager
Special Projects

LTP :mkw
cc: S. H. Bush, PNL

S. H. Hanauer, NRC :
F. B. Litton, NRC _ : .
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