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R. W. Staehle
506) Havens Corners Road
Gahanna, Ohio

reply to: Dr., R. W. Staehle
The Chio State Univ.
Dept. of Met, Engr,
116 W. 19th Avenue
Columbus, Chin 43210

18 May, 1970

Mr. Harold R. Denton, Chief
Technical Support Branch

U. S, Atomic Energy Camiscion
Division of Campliance
Washington, D. C, 20545

: : F oed :
Subject: Course of Action on Repairs for Dresden -2 at Nine Mile Point

Dear Harold:

On May 14 you requested miy recommendations for a course of action
to be taken for the repair of safe ends on the reactor vessels of
Dresden -2 and Nine Mile Point. The purpose of this letter is to transnit
these recomiendations together with their justification. In addition to
these reconmendations I have included suggestions for measures to be
taken to reduce the likelihood of spuriocus cracking.

Primary Recamendations

The recamendations here are contingent upon the kind of "failure"
which the AEC wishes to avoid:

1. For example, if it is desired to avoid the incidence of any
transgranular stress corrosion cracking, then it is neces
to replacc all stainless sceel piping with either a higher
nickel alloy, a ferritic stainless steel or a duplex alloy.
In my opinion this is an unreasonable criterion in view of
the economic implications. However, it must be kept in mind
that incidences of transgranular cracking are always likely
in austenitic stainless steel systans and extreme care rust
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be exercised to avoid this phenamencn.

If it is desired to avoid only the type of cracking chserved
in the first failure of the safe end at Nine Mile Poin*,

then a different course of acticn is appropriate. It is my
operating assumption, and I think it is the only reasonable

one, that the cracking which vas chserved could have lead to

a large rupture during a thermnl transient., Howaver, it

is pot appropriate here to comment on the consequances of

the large rupture. Your interpretation of this is much more
expert than mine. It is my contention that such a failure can
result ani that there is a reasomable possibility its initial
stages would not be detected. Thus, it may not leak sufficiently
for it to be detected befare the major failure occurs.

If the ARC considers that such a failure must be avoided,
then I recamerd that:

a, The intergramalar mode of sensitized SCC be considered
as leading to the extensively penetrated cracking of the
type observal at NP and TACBWR.

b. The AIC should require that all safe ends be replaced
either with solid sections or weld overlayed inside
ard outside,

is that the licensee dewonstrate (by test results) the
adequacy of the replacament material and procedure
through agreed upon tests., Incidentally, sane of these
tests may be already campleted. These tests should
demonstrate (1) that the new material will resist SCC

in the foon used in the replacement ard (2) that the
configuration used will not be subject to premature
failures as a result of thermal shock, fatique, or
other appropriate mechanical requirements.

€. The AEC should require that a comdition for replacement

d. The most reasomible replacement material is probably
Type 308L weld deposited material since this has had
wide use as weld overlay material. Acceptable materials
would also include Incoloy-800 ard Inconel-600 providing
that other defects are not introduced. The 308L has
the disadvantage relative to the other two materials
of a reacy susceptibility to transgramular SOC in chloride
enviroments, The uncertainties in the latter two
materials involve thoir behavior in the weld sensitized
condition with respect to intergranular 80C in the water
--02 envirorments.




. ....3...

e, Follu:’g the repairs the system mxstghydrostatically

tested,

1 believe that in its requlatory capacity the ARC has no choice

but to require repair of all safe exds, The pattern of occurrerce

of failures contains elements of frequency and unpredictability

which cannot be dended. Regardless of the detailed rationalization
of the cracking and attempts Iy various parties to obfuscate the issuves,
the fact remins that this cracking is occurring with great frequency
(0P, LACIHR, Oyster Creck) in sensitizad stainless steel, that the
cracking is extensive, and that it was mot predicted. Fram a
managanent ,o'nt of view one must conclude that, regardless of the
stress analysis or any other intermmediately ameliorating fixes or
calculations, there is a high prohability of failures occurring again;
further, there is the Lr,a;.,om)ﬂe L.-o}.moiht_} that one of the failures

may be the cpen ended type.

Qc(oularw Recomnerdations

There are a munber of other recawnendations which should be considered
at this time. while they are not as i umtely critical as the primary
recamnendations above, I believe that thoy should be seriocusly considered
and should form the basis for action taken in the near future.

1. Consideration shoulrl be glvcn to th’* devalopment of mtproved
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available continue to exhibit problens. Two areas in which
work might be wdertaken are the duplex alloys and the high
purity ferritic alloys.

2. Consideration should be given to shot peening inside and outside
surfaces of stainless steel. This would prevent the initiation
cracking. While there are always questions about coverage of shot
peening the probability of SCC is greatly lowered.

3. Consideration should be given to an exterior coating which would
inhibit SCC from the ocutside in.

4., The criteria for leaks of valves, fittings, etc. in operating
plants should be reviewed ard tightened., In my opinion there
sivuld be no dripping water of any kind anywhere near the reactor
or its camnponents.
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