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Enclosed is one copy of ay prelimnary report o the Nine Mile. situatlcu
entitled, “A Preliminary Report on 2 “zeting Concerning the Nine Mile Point
Core Spray Nozzles and Ra2latec Pipine 3;;-3? - May 1, 1920." You will note
that this 1s primarily an account of the discussions of this meeting, relat-
ing only the specific poinis ciscussed and reserving comment until further
evaluasion has been perforncsc 2

It is » opinion that there are 2 fow cpen areas which should be coverec be-
fore ¢ :al evaluation and decisions can be made on the overall problem of
the s cized safe ends within 4R reactor systems. The following are my
evalu .n of these necessary points:

(1) 7 . lins finding of the existence of titanium carbonitrides in the
therme sleeve material of the East nozzle must be completely verified by a
total chemistry analysis. If this raterial is truly 321, this would be the
only oo i0le way of making such 3 cefinite statement

(2) iz oy opinion that we will need nuch more information on the East
Nozzlz pipe ard weld to iefxnm‘clj cuman L“e puss1b1]1ty of field stress

4
relied ¢s we and particularly Joe Colli:

(3) It 2ppears to me that it is important for us to know the total metallur-
gical Tindings «: investigated by GE concerning their portion of the Cast

Nozzle specimen. 'y definite decisions by the AEC Regulatory Section might
be very cremature without this kind of information. The implication here lies
prima in the documentation of the extent of transgranular cracking. Joe
Coilin. .cfinitely verified the existence of such mode of cracking, but to

date vw. <2 net ko whether this is widespread or not. This means th.t the
unknow: cre is «hetner or not one can expect concentrations of chloride in

cther £ o~tions of the piping system, and whether or not this will be an envir-

onment o De exn.cted and contended with in the future. One may consider
that a stagnant a such as this sectior was and the fact of a compressed

or periodically cooressed vapor phase - 1iquid phase may play an important

part in the overall significance of the ..ia citained in this“East core pray
nozzle at Nine Mil: Point.
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(&) A very brief review on my cart of wne thernal sleeve cesign previously and
currently being used in the core spray ndzzle causes concern as to "s capabilities
of actually doing its job. This design is not adequately protectinc the thick sece
tion of the pipe or the section change. This situation cu.7d resull in large
thermal stresses ot this magnified thermal discontinuity. I have taken the liberty
L0 Ciscucs this with Dick Lofy, who Teels in concert with mc, and in additicn, Joe
Collin: has commanted that this could lend much meaning to the cbservation that
crac cve tinded to be axial, or, after initiating radially, tend to ultimately
prog in an axial manner.
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$¢ d sa¥¢ ends to improve their overall metallurgical-corrosicn-mechanic

ca es. Probably one of the thiings that disturbs me the most is the lack of
s nt or garmane information in rc;arc to these characteristics of overleid
str s anc their application to the existing problem, It has been cbserved
tha ¢ stainless steel structures contain 20% &-ferrite and sometimes greater
do 1 :nd to exhibit stress corrosion characteristics. However, cverlaid weld
denos of stainless steel like 3080 will always contain less than 10% and usually
very se to 50 8-ferrite. In addition it is not improbable to expect occasional
expaoscc sensitized surfaces which occur during the overlay process, allowing for
the pessibilisy of galvanic action.

The points presented above essentially indicate what I feel 1is necLSSer to be
learned befor: ti: next major decisions can be mede. The collection of this in-
format: may require my traveling to Kic:]a d, V_s..:~+on to inspect the exisi'ng
samsies wnich have praviously been analyzed or moy require further analysis.

These al statements are what I feel may result in future applications. Present
environients of nuclear reactors may be cotimum or, in other words, the best one
can ‘or, such that materials and fabrication methods may be needed to allow
cempatioility with these environments to the extent that integrity is maintained.
More specificelly, 1f 1t is established that chiorine can normally exist in con-
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centrations ¢ the forn found by Collins, then type 304 stainless steel which is
unsersitized would n an acecuate material in the system. With the present
sensitized 304 i
diticn--overlayi
be auitec adequate frsm man
considered greatly is a 1

L |

lear what is the best technique for repairing this con-
acement. The overlaving process may very well indeed
andpoints, but one of the materials that has not been
bon type 310 stainless steel, which provides increased
110y .”a contents with re to chromium and nickel. Th 15 material,which may tend
e slightly fissure-sa ¢ in the weld metal,would not be greatly susceptible
n:e granuizr or transgranular stress corrosion attack, and would provide ths
cassary strengthening rechanism, which cne may expect to lose when the low

rbon 304 ypes are used. These comments shoul d be considered premature until 2
ttle rore thought is given <o them. In addition, I do not believe that one

hould r rget the econocmics of the situation, and the fact that the replacement
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of these defecti > b economical as their cladding, particularly

when one considers ¢ in order to ¢lad, the se must be haif cut out of the

system in the first place. Finally, nich chlorine content residuc: and their cone

centrations recuires that thoucht be civen to other alloys which are non-ferrous
2, 1.6 incolay €00 and Inconel 600. I have seen literature which indi-

cater that Incopel ¢00 is wuch more resistant to chlorine and oxygen-containing

Sn v ants than Incoloy &00, but I have not becn able to verify this with a

JrS0ry sear ¥ the literature recently. I believe it is relevant at this

st. the LXSC?;CECGS of LACBWR and the fact that their
utilizing Inconel 600,

I fe at I should make some very brief comments as to the stress situa-
L 1ié the sansitized material and its effect on mode of cracking and crack
ore ion, ¢t is my belief that the transgranular crackin cbs=rwai cn the East
o2 asultad from the reduccd stress existing at this 1ocQ.zon and the c¢hlorine
Ct . on the 1.D. surface. Conversely, the intergranular cracking 'ounc cn the
35 zle id be considered to be czused by the high stress quC1 ion herc, of
¢ urder prodanly of the yield strengin, and :x: -wqh concentration of oxygen in
; sphere arcund this situation. It is comforting, I bg11ave, that most of
cracks found in this system and others 7:?& not been associated with the
25 T :¢ted zones of welds which have not ;b:“ s: ess relieved or O"EHI1S
s1tized by Turnace treatment. To me this indicates that field welds do not
; large enough areas of sensitized :a:;: ‘1 to cause concern fru a corrosion
a1 d \ing standpoint in the environments -A‘sg.ng in BHR reactors. In addition
some recent studies as to the residual stress around welds indicate that their
Sgniiuces érc ne greatest anc he rate of ciange of wagﬂ1tudes are the greatest
in the vicinity ¢f the fusion line and can exist either in the heat affected zone
sicde of the fusion line or the weld metal side of the fusion line. These stresses
can be either compressive or =ensile, and can aaproach and be almost egqual to the
yield strengtns. Yet in nec casz n we found cracking near any fusion line of the
we ich caused trouble to the operation of the plant. Therefore residual stress
causes by welding and sensicizealion caused by welding does not seem to be a factor
of concern, and che implication here, from oy standpoint, is that whether over-
3 > used &s a repair mzthod or complete changeout is effected, the welclub
eoerat in either of these will not unduly narm the integrity of the piping
system 5 repaired.

gments , shown above, are my current thinking on the subjectof this <

...... énd the attached report. While they may seem disjointed and confusing,

this only resu!l m the indecision ar; premature ral moling waich I find myself
going at th In any svent, 1 hope these comments serve your current purpose
gnd 1 will fy ry thoughts in the next few days such that more cefinite de-
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Best ;-.-ora] regards,




