July 12, 1989

Atomic Energy Control Board
ATTN: Mr, J. P. Didyk

P.0. Box 1046

Ottawa, Canada

K1P 559

Dear Mr. Didyk:

On July 5, 1988, Mr. Abe Ghosh of your staff requested information from Scott
Pennington of my staff on the actions being taker by Superior Valve Company and
the U. S. Nuclear Regulatory Commission (NRC) to resolve a cracking problem
with packing nuts in Superior l-inch UF6 cylinder valves. Mr, Ghosh enclosed a
letter dated June 16, 1988, from CAMECO™ (formerly Eldorado Resources Limited)
informing Superior Valve Company that & total of six in-service Superior
cylinder valves had been discovered with cracked packing nuts. CAMECO also
requested Superior to disclose the extent that the cracking problem had been
identified by other users of the 1-inch valve and any efforts initiated by
Superior to have the American National Standards Institute (ANSI) N14.1
specifications revised. Mr. Chosh also enclosed a letter dated June 21, 1988,
trom CAMECO informing the Atomic Energy Control Board (AECB) of the cracking
problem and stated that they were attempting to determine the scope of the
problem and if widespread, would seek corrective action through revision of
ANST N14.1. Subsequent to these communications, discussions on the packing nut
issue have been held with you and members of your staff by my staff. As you
are aware, this issue has been brought to the attention of the ANSI Subcommittee
N14-1 but no actions have been taken,

We would like to apprise you of a recent problem identified with Descote
1-inch cylinder valves. Allied-Signal has found three unused Descote valves
with cracked packing nuts. One of the identified valves has been tested by the
U. S. Department of Energy's (DOE) contractor, Martin Marietta Energy Systems
(see enclosed report). A second valve has also been tested at Descote's
manutacturing facility in Lyon, France. Enclosed is a copy of Descote's
greliminary report dated June 14, 1989, to Allied-Signal describing their
indings.

Although the NRC has not viewed the cracked packing nut to be a mejor safety
issue, we have kept UF. cylinder users (NRC and State licensees) informed of
the problem and stress€d the need to have operators check for cracked nuts
pefore and after valve us» and to review their torquing procedures. We will
keep you apprised of further information that we may receive on this matter and
of any actions taken by the NRC.
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Atomic Energy Control Board

1f the AECB or CAMECO has received any additional information from Superior
Descote, or ANSI related to cracked packing nuts, we would appreciate your

keeping us informed.

Enclosures: As stated
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Sincerely,

Original Signed By

Leland C. Rouse, Chief

Fuel Cycle Satety Branch

Division ot Industrial and
Medical Nuclear Safety, NMSS
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EXAMINATION OF DESCUTE PACKING NUTS

The Technical Services Dfvistion, Pal.can Gaseous Diffusicn Plant (PGOP),
has examined & cracked packing nut from 1+ one-inch Descete cylinder valve,
Serial Number 1676. The fatlure mode of the nut was fntergrarular cracking.
The metallographic structure of the craz.id aut (materfa) heat R 91) was
gifferent from other product heats of Dsuczote nuts and ruts from Superior
Velves. The hardness profile of tha nut indicates that stpnificert restdual
stresses could heve been present after oz process ng of the original bar

stock,

A resfdus! stress analysis was performed on one o. the side faces of the
cracked nut using the procedure and ccmoitetions duscribed 1n ASTM E 837,
The maximum and minimum principal strassus ware -31.0 ksi and =1€.7 ksf,
These are significantly higher residual stresses thea ave ‘wasured n nuts
thet have been stress velfeved at 700°F. Since the axtarior surface stresses
are compressfve, 1t 15 expected that the naterfal ut the dase of the root of
the interfor thread would contatn high rusfdua) tenstle stresses. The
physical appearance of the surface suggests that the faces of the nut were
ground. It 1s suspected that surfaze fi:1ishing cperaticns had fnduced the
high resicual compressive strosses Fa'lures of nuts with similer sertal
numbers and the findings of the tnavestigation SUggosts that nuts produced
from naterfal designated R 91 and/or surface ground are susceptadle to

stress corrosion cracking.
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Mark S, Fucich
Vice Presioent/General Manager

12010 Lakeland Park Bivd.
Suite 113
Baton Rouge, LA 70809
(504) 296-5082

FAX (504) 281-013¢
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Allied Bignal

Mr. Jerry Bishop, Flant Manager
F. D, Box 430

Metropolis, IL E2960

FEs “reliminar 4 F'G!;.";I’ t on
Descote Facking Nut
Failure on 1" UFE,
Serial Nos. 16875,
1689, 1€94, Heat F31

Dear Mr. Bishop:

Attached please find the above referenced Feport praduced
by the mother company Descote S.A., Feyzin, France.

We are working very hard to find out every detail. Descote
ie committed to working with Allied Signal and other users
of thie product to produce the highest quality product under
the most stringent quality contraol.,

We are also committed to working with the ANS] Standards
Committee as a partner to work towards improving current
design.

Should you or your staff have any questions, please do
not hesitate to contact ouwr office at 1-800-EEE-3140.

The following 1s @ list of all valves delivered in North
America from Heat F21:




We have this information and w
Users appearing on thie list.

111 submit cur repcrt to octher

Fe pectfully submitted,

U o Frreef]

Mark S. Fucich
Vice Prcsid&nt/ﬁennrsl
Manager Descote UsSa, Inc.

MSF: lde

LE 8 Jack Honey, Allied Signal
Matt Kosmidar, Allied Signal
Mr. Rouse, NRC
Scott Fennington, NRC
Fandy Peyvnolds, Martin Marietta
Steve Blue, Martin Marietta

Enclosure




SUBJECT: FEFORET ON FACKING NUTS FAILURE - ALLIED CHEM1TAL
i" UFe VALVEE - SERIAL ND. 1675-16€89-1€94

1. HISTORY

November B6:

Nov.Z0th 8C:

January 87:

July 28 87:

Sept.ind B87:

Sept.14 B87:

Order placed by ALLIED CHEMICAL for 200
valves, 1" UFE (F.0 0S4/952%50).

Shipment from FRANCE, Valves S.N., 16329~
1828, Packing nut Heat Number R91.

Valves received by ALLIED CHEMICAL.

MF. KOSMIDAR informed us about the failure
o“n the Valve packing nut, S.N. 1£90,

Fhone conversation between MR. KOSMIDAFR
and HERVE CHATANAY; the conditions are
clearly mentiocned:

April 87 : Installation of the valve on a
container after filling and
cocling.

July 87 : When the container 1s ready
for shipment, the packing nut
is failed on all the
circumference,

The NRC is informed. The
valve has not been heated

and the packing nut toarque has
been checked: 140 ft. lbs.
The container has been stored
outside from April to July,
1987.

DESCOTE answer to ALLIED CHEMICAL
(attached).

After return of the Valve, S.N. 1€90,

a metallurgical examination has been made:
The material is in conformity with the
specification but it shows a large

but acceptable INTERGRANULAR PRECIFATION
(photngraphs to be mailed separately).
Since that time, DESCOTE and its main
french customer have conducted an in
depth study.



March e
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Feport X-422 has been mailed to ME.
J. HONEY of ALLIED CHEMICAL.

Apr. 18th 8%: DUSA is informed by ALLIED that packing
nuts of Valves, S.N. 1675-16B9 and
1€94 are cracked. The valves have never
been used.

gy ANALYSIS OF VALVEE, S.N. 1€75-1£8%-1694

“sd) 1 of the 3 vaives has been examined by MARTIN-
MAFRIETTA. (see their report and DEGCOTE's
ancwer ).

Lom) The Valve, S.N. lEB8Y has bea2n returned to
DESCOTE.

—rmads? After visual examination, no aother
apparent failure except the packing
nut.

<ecs2) PARTS EXAMINATION

Stem (2) - Body (1) =-0K. A dye
penetrant contral
of the packing bax
does not show any
cracks or swelling.

Packing Ring (7) -there is a burr on
the inside.

Either it was at the drilling or it has
been caused by an over tightening of the
stem in back seat (full cpening).

Facking Gland (S) -there is a bending
of 0.10 mm at the
upper part.

Fregible Causes:
1) too high torque
2) thrust due to PTFE dilatation

(evwpansion),




<.2.3) PACKING EXAMINATION

~Facking rings are flattened out and the
volume between packing ring, packing
gland, stem and body 1s completely
filied. It alsc shows the FTFE cold
flow along the stem and packing gland.
It 1s comparable to photo # 20 of Report
X 422,

L.2.49) PACKING NUT EXAMINATION

~There is a large fracture on £ faces
of the hexagon.

-Except for the fracture itself, the dye
penetrant control does not show any
other sur face defects.

-The sur face finish of the hexagon faces
ie not normal. The metal has been
grinded or linen faced on tne faces
and angles. It has not been shipped
as it is.

=The machining marks on the hexagon have
disappeared. It is proof that some-
thing happened after the shipment
because:

DESCOTE buys round bars.
DESCOTE machines the hexagon fraom the
round bars to guarantee:
-per fect stress cdistribution on
the round bar.
-per fect dimensionnal control and
surface finish on the hexagon.

We have particularly checked this point
since it is menticned in MARTIN
MARIETTA report, conclusion of which
are questionable.

Test with Mercurcue nitrate on bare and
finished parts have shown no residual
stress.



A metallurgical analysis has been
ordered. We are waiting for the
results but do not expect new
information since investigaticons were
already made earlier on it concerning
a packing nut cracked by a french user.

The metallurgy is totally in conformity
with the specifications.

3. INTERFFETATION AND CONCLUSION

-l
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Awaiting the metallurgical report, the
fundamental element is the complete and total
compression of the FPTFE packing.

The report X 422 confirmed that with a torque

of 150 ft/1bs, the packing fills up the volume
between the stem, body, packing ring and packing
gland unly after retightening cycling operaticns
at temperature.

The Vaive, S.N. 1EB? has certainly oeen subject
to several retightening of the packing nut, even
if the valve has never been installed.

It has been possible that:

1.) Either by DESCOTE before shipment; at
that time we were analyzing the effect of
tightening and these valves :ould have been
retightened 2 ~ 10 times.

2.) Either by the customer as a preventive
action.

3.9 Dr by both, 1 »~, &
Facts are evident:
The chamber is full and the FPTFE cold flow is the
result of a too important stress. This 1s the
phenomencn described in the FReport X 423,

We are interested to know some additional points:

~-ls there a systematic retighteneing
nrecedure of the Facking nut applicable hy
ALLIEDT 1f YES, at which torque™ How
often”
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=Did ALLIED modify its procedures or
operations further to the incident on the
Valve, S.N. 16£90.

-Although the grinding on the surface aof the
hexagon 18 not directly at the corigin of
the failure, we would like to know what
couwld have generated this operation.

~Are the valves with packing ring heat F31
installed™ 1If YES, How many packing nuts
cracked”

TEMFPORARY CONCLUSION

An excessive tightening . ¢ the packing nut has
causeo the fulfillment anc the implementing of
high efforts due to thermic dilatation of the
FPTFE.

We think that the metallurgical analysis will
show & certain density of intergranul ar
precipitation in the material.

The combination: Strength + Intergranular
precipitation i1is the cause of the rupture.



£+ DESCOTE FRANCE 33 78 6” "B BS 196P-0s8-1¢ 16136 B3-4B 5 &
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My Malt KOSNIDER
ALLTED CHEMICAL

P.0.8. 430
HC/THL METROPOLIS, TL. 62960
UFé valve nx 14690 uSA

packing nut erach
Seplember 14, 1987

Dear Mt KOSMIDER, ’

I has been a pleasure to talk Lo you on the phone and to disesss
sbout the fallure of the Ang mul of the 1 Inch UFé cylinder -
valves manufactured by OTE under serial mumber 1690 dated

Moér 1984,

lucé on Lhe Information gathered durdmg our comversation .¢. |
« the valve has mever seen hot UFé
~ the 1?&»( was Installed In April 1987, when the eylinder
:& mcmcd for shipment after solldification of UFé at
turd ey
.%Amu"‘" % nul mas found cracked (4lipped all sround) In i
- the fokque was ehecked duning assembly on the packing mut
et 140 §¢.2b v o .

Ve wleh Lo nform you about the followlng :

@] DESCOTE has 4old about 15 000 pleces 17 dnch UFé eylinder
valves that are strietly manufactured according Lo the ANST

14.7-1982 (mow 1986) eccordd the us ERDA Speadfleations :
JEP-§32 and EJ 11846, ‘ng

bl The quality comtrols and tests carnled out by DESCOTE en each
g'agvg‘uct more than the ANST requirements 1 .this Ls shosom on

i wilained comparative chaxt betiween ANS1/DESCOTE.

¢! DESCOTE uung &4 @ manufacturer and not as & deslgner can
only lmprove the quality of the fabrlcation by luptmun}a:
very stadet Quallty Assurance progiam : AL has beer dome far
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d] Nowever we have numbered 12 cases of packing mut f(ailure

e)

¢!

among the 5 000 UFé valves many factured.,

In all chese cases |dneluding vours) the alloy 636 delivered
L4 nerfectly comfoam to the US ERDA fications and the
ddmensions 34 zhe varts are in conformily with the drawings,
Altached are all the material centdfdeates pertaining
Lo the valves of wour PO 054/9505 ; it moves the accordunce
0f our suvply with the speed fications,

Pursuing our imvestipations we have noted that a simple caley-

Lation * shows ’t::l torque value required by the ANST

(150 ﬁ.tb’ on the packing nut generates a tensile strengh
Very meaxr of the ydelding podnt.

AL this Limit the ALloy 636 might be subfect to either quick and
bad aglng provoking the grain distocation or a slhess covosion
eracking which Zead constquently o the destruction of the

metal,

Based on the analysis made on the 12 cases of packing mut

fallure we can be sure that :

= there L mo aeference 20 the heat mumber aince there are
different heat mumbers nvolved

= there {4 nmo reference to the age of the valve ¢ ¢ valves

manugactured and put dn service dn 1985 have had ¢ packing
nul gallure In June 1987

= there s mo aeference Lo the conditions of ust ¢ these
dncldents happened to several customers who are ot uslng
the same proceduses.

Thexe PERE o think that we can guarantee the very exeeptional
nature of this mot syatematic phenomenon.

In conclusion we think that the alsk of failure of the packing
nul ean only be defdnitively eliminated by & new deadgn o by a
matenlal €. DESCOTE L& deeided 2o mahe the necessary
changes and  has elready worked on possible  technical
proposals ¢ such ones mul  (drst be discussed and approved
dn their  prinedplels) with the end uwsers before the
-odlu:;uon 4 submitted to the US ERDA for a4 and
approvel.

Should you agree with our approach and wish Lo Let us hmow
about your experlence and fechnicat idess please dnform ua
accordingly 40 that we can ensure coordination at our end,
Remaining at your disposat,

Yours Sincenely,



