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Allen Hiser, Andrea Lee, Anthony Mendiola, Art Howell, Beth Wetzel, Bill Bateman;
To:
Carol Moyer; Chia-Fu Sheng, Douglas Pickett, Edward Andruszkiewicz; James Davis, Jay Collins; Jin
Chung, Keith Wichman, Kenneth Chang, Kenneth Karwoski, Michael Switzer, Stephanie Coffin,
Stephen Sands; Steven Bloom, Steven Long, Terence Chan, Timothy Steingass, William Cullen
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Doug/Tony,
What is NRRs policy on how we handle public distribution of information that we e-mail to licensee's? In
the region, anything that we give the licensee in writing has to go on the docket

kJack
V VAttached is the licensee's response to staff questions regarding when nozzles 2 & 3 entered the four
phases described by the licensee during the May 7 meeting
>>> Douglas Pickett 05/20/02 06 34AM >>>

Christine Lipa, Christopher Thomas, James Gavula, John Jacobson, Laura Collins;
CC:
Melvin Holmberg; William Dean
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To:
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Subject:

0C
<drwuokko@firstenergycorp.com>
<dvpl @nrc.gov>
5/16/02 5:07PM
Responses to Two NRC Questions Following the Root Cause AnalysisPresentation

DougAttached below are the responses to the two questions you e-mailed me on
05/08/02 following the 05/07/02 Root Cause Analysis presentation.
-Dale Wuokko
(See attached file: Response to NRC Questions on corrosion stages.doc)
<loehleins~firstenergycorp.com>, <cking~epri com>, <shunt@domeng.com>,
CC:
<talang@firstenergycorp.com>, <dleshelman@firstenergycorp.com>, <vonahnf@firstenergycorp.com>,
<dhlockwood~firstenergycorp.com>, <mkleisure@firstenergycorp.com>,
<mmclaughlln@firstenergycorp.com>
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8teven Long - R6eponse to NRC Quesions on corr6sion stages.doc

For Information Only
According to slide 41, Nozzle 3 entered Stage I about 1990; Stage 2 about 19941996; and Stage 4 about 1998. When did nozzle 3 enter Stage 3?
Slide 41 (from the FENOC May 7, 2002 Root Cause Analysis NRC Presentation)
provides a probable timeline of the sequence of events that occurred at nozzle 3. From
this timeline, Stages I and 2 can be surmised to have taken place between 1990 and 1996.
We have not attempted to predict when nozzle 3 entered Stage 3 corrosion. Instead, from
a practical perspective, it was more reasonable to consider Stages 2 and 3 together.
What can be stated is that both Stages 2 and 3 produce visible quantities of boric acid
deposits. In Stage 2, the deposits are smaller and white/powdery, whereas they are
greater in volume, harder, and discolored as corrosion progresses through Stage 3. The
video and interview evidence from the mid-90s suggests the leak at nozzle 3 was
producing boric acid deposits in the 1996 timeframe, that were erroneously attributed to
flange leaks. The deposits observed in 1996 and 1998 would be consistent with corrosion
in Stages 2 and 3. This evidence, coupled with the understanding that Stage 3 corrosion
could only occur after a sufficiently sized annular gap developed from slower corrosion
mechanisms, allowed us to estimate that Stages 2 and 3 together took 3 to 4 years at
nozzle 3. Stage 2 can probably exist for several years, depending upon numerous
variables (e.g., crack growth rate, number of cracks, crack leakage rate, crack size, crack
opening displacement, annular gap, annular gap corrosion rates, etc.).
Progression to Stage 4 is mainly dependent upon crack leakage rate. Nozzle 3 is
estimated to have progressed to Stage 4 about 1998, with general corrosion of the RPV
head surface underway for at least 4 years.
What are your estimates for when nozzle 2 entered Stages 1,2 and 3?
To estimate when nozzle 2 would have entered Stages 1, 2, and 3, we must consider again
how the estimates for nozzle 3 were constructed. Just as the evidence for nozzle 3
established the beginning of Stage 4 at about 1998, the only available evidence for nozzle
2 is that it progressed into Stage 3 in 2002. Because of boric acid deposits masking
nozzle 2, resulting from a combination of CRDM nozzle flange leakage and leakage from
nozzle 3, direct evidence for estimation of when nozzle 2 entered Stages I and 2 is
nonexistent.
It can be estimated, however, that cracks that grow very slowly may take much longer to
progress through Stages 2 and 3 than we have determined for nozzles 2 and 3 at DavisBesse. With less moisture available during Stage 2, the leak would remain dry steam as it
leaves the annulus. This would predict slower progress through Stage 2, and may in fact
be the norm for many nozzles in the industry (i.e., consistent with the large majority of
the leaks and cracks reported to date).
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