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tollowing *teps ‘2) Agprowe SPL, and (b) Dlatr Sete in scinrdance wilh procedure Bo. NPC-0402-05

It fteld Nanae in mat yequlred but additional conts (over ead stowe torma’ rometruction Co. expeaditures’ 27¢ 10 e (acufred, ~Hriin sonormal
Cost harge Mo IToe comtract sSmiaistraiion approve and dietribete im accordence wilh srocedure Be, NPFG-0.02-0%

It feld change 17 requited, ses procedure Ma. SPC-000. 07 assipge (ieid change No., Nave spproved and distridute in sccordence witk procedvre
. WPG-0.0.-0%
1Y SANIOR CONST U OSITE RFRESDITRATT £ jlapismen: Resniution, lpec oeplet.on, FLL] Lo Actual Start Deate, ODate (rapleted, and ©

sote. Il necvesary 1t deviate frow "he approwed PR, ante drviat.om on spproves SPR sad obtain revieed SPR (e o Srdacce with procedurs Ko
NPC-04"2-0% foturn rompleted TFR tu the projact sarager.




S CRIPTION OF FPLRLEM
- - i
- ; i L R
PC = V. develove?d a 2tenn lcuk nut of the ste;m lesr off connecticon on 12/
aen - 2 3 -~ .1 ™ -
hils lesk lasted for adut 0" hours st a =ate o aboul € grmf. Plant coxn
uring this ¢ we e us ¢ Wit
R. €, Termzerature 53.°%
E. C., Presaure 2130 psig
£LeOw

texrerature Gu

18/72.
iitions

R. C. Purps runnine. :
|

To rerair the leak, spray Jlod was secur=d for 12 =inutes by shutting PC 3 i
ard RC 9. Since BC 1 was Bhut during tne lesk, asd AC 2 was throttled to =ain-
tain =ini=m required svray flow, there protadly was no spray flcv to the pressurizer:
for the entire duration of the leak, Insteal, the flow probably was out i
of the preszurizer through the spray nozzle = t B0 - V1 to tre R, B. 1
atmosphere. With RC-V1 stut the leak was locstei onthe pressurizer side of RC-V1l. |
This vas in vidlation of DP 1101 U1, section 1.2-2 which requires 0.75 g=»
spray flow at all time when RC Temperature is gres.er than 200°F.
After RC=V1 was rep , Spe®y flov was reinstited very slowly to miniméze the
thermal shockt to the spray nozzle,

A ik it b . i binlinde A o
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Setj. Date
ROCFWELL VALVES S™-LLL & L&) I FLZTUARY 2, 1973

r This letiar 16 tosar 900 tadlamar ocd pon seb st sy

Ref: 1. SF2 - Lk File 12M2
S - Lé1 ol o

Meso AL Lowe, Jr. to IR Allen 1-22-73, SEx-LLL Fi1~ 1202
Ltr., DRCc. to GE Kulynych, 1-12-73, Subj. Pocruell Valves

3\0:\)

The witer and GT Sund (""e'ruﬂ.'.g') 2et wilh Rockwell personnel, Jan, 31, 1973,
at their plant {» Raleizh K,U, The Follwirg Rockwell perscrrnel atterded: :

Harry O Crate, Product Fellsbility Marager
RL Lavsor. Chief Proluct Tesism irgzireer
C Morris, Yor. Qustomer Ge¢ vice & Sales (Uxders

L

@ .

e follocwins items vere discussed with
to the protlems and guestions descr:

/e 0f forrmlating r.colutions

€S noted atove:

l. Backeoativg Problen
—— -

The desizn and +7feclivirecs of “*e "nlvalv

e bac¥sest is questiocrel bty 1
or more of the refcrenced woove. Zocikwell disassexztled and cxu=ired the
corponert parts ef RC-V5, We 21so visually excrmined thege parts zrd
discusred tie protles,
Rockwell perconnel do rot Lcl'.e.e that ¢auce for this baocksea® learing can 1
be fﬁ" They did stete that theoy have ¢nousards of the Urivalves i4 service
-

since 1 <°3. und the desimm ard effectivress are proven. They alfo ¢
their valves are siver a backseat “est 2% shel £k
| "‘-\‘\‘.hesc velves) with pocking in rtuil with the zland locce,

SPi-LL% 180 guesifoned the backsest desicn in e sten o dise =t area;
the asinption made lhat the 3% stem siiulder rotated agairst tYe S5 disk
i, Foexvell sdvises the luwwer end of thre disy rut {s in fact stellited
{zee attachmont #F1).
.

Pockwell Coes not Yelieve it creditle 4hat the stem cheulder wae cnly 1/3€7
thick az wss 1por-el in SMLLL, The attoched sreteh shows 4} -"','ﬂ cize
of tlie component parts and the ertire siem is wac’ %21 from a gincle plas

1 a

. 1 -

‘ of Lar sinck, Hased on vigual cagervations by the writer, 1L arrecrs thal
the exd of the ster was worn avay be the griviine action due to repealed
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cycling of the valve afer ini<ilal damage occurred. The two holes in the
dizk are to preveut pressure tufldup in the cavity inside the disk.

RC-V5> Cracked Seat & Scored Stem

A dye check vwas performed on .he seat of this valve while we were at
Rocxwell's piant, There is a small srack scross the Stellite seat,

Rockwell fecls it is not pessible Lo determine the cause. Although it lJoes
not occur with any great {requency, cracks in stellite seats does happean
occasionally, TRockweli will eithes repair thi. unit or furnish a new one.

The scored stem was visually observed and compared with an actual size
detailed drawing., Con~idering t:e location of the scored portion, the
relstive locatione of jfuirmk rinz, lantern g'and and travel distarnce of sten,
the scering had to occur in the lsntern ring zone., Again, cause is
indeteruinate, but it is highly probable that the scaring is the result of
the lantern ~ins | aing cocked in *ke stuffing dox. Rockwell stated they
have rever efore seen or had reporis of Siis Lspe of dazage, If the valve
was repacked at ‘he site the lantern ring couli have teen s1lightly cocked and
subsequert cycling of the valve could have caused the scering of the stem,
There is no evidence or indicatiors on the lertern ring of this, Wt since
the lantern ring 1s stellite it probably woulda't show. Rockwell also feels
that 1t is possible the lan‘ern ring could have been slightly cocked when
iritially inctalled at the factory. Regardless of how or when the problem
occurred. Hockwell will replace this stem-disk assembly,

"

tate® by Rockwell “hat the inecnel wire insert in the

it was further ::a
187-1 pachirg could not %ave caused <he scorinz oa the stem,

John Ciare

lantern 7ing - Rensckinag Proble=

Withcout question Zociwe™] agrees that the arranzement as furnished does no®
allow repackiry the lover stuffis: dox withoutl removing the cperators., 1t 3
a decign error hy Sockwell, They have cesizred a four piece lantern glard o
s0l.. this problex, Te new lan‘eru Glands will consist of 2 pieces of the
pirt shown on Rockwell dug, B5-182952 an? the split cylirders part shown on
dwg, B1B2I92,

Two sets of thoge are finiched and Sockwel! +I1] Rave the rest complctel the
week of Feb, 5 :or *he ele

Grafoil Mackiag

Grafoil paciking was discussed with the Fockwell @ leigh personnel and also wi*h
Mr. Poger MNordecrn, Rockwell Pittshursh, Foslawell Fas not formally stated
their corporate pesiticn recardins *he use of Grafoil. They pointed cut that

the test work wus performed Lo establish so=e data on use of grafoil in

valves, They have uot Jone further wvork *har that described in their repors

V RKEP 72-1. 2 porticn of Sockiell's report showinzy their conclusions is
reproduced and included ns attachiment #2. Aftor the conferornce call with

Mr, Norden il was conclided ‘hat Tockwell fesls that their Univalve is suitsatie
for use with Grafcll vacking prov.ded the rellowing jtems are done preperly:

~

N e G A
s
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1. olen vonn e interference fit recommended by the makers
cs aratefl - } »ust be usal - ‘.‘.“: iz & diaxz<rical 1..‘e—'e"- ce
of D005 ¢ D.010 relstive $0 the sturfing box ani 0.00Z to 2.005" with
Tue 2len

b, The rircs of pickinz should be inserte? 4wo (Z) max. at a time and compreszed
25 %0 157, a+3 she s*eps revested for each additior 1 set of *vo rings.

c. The user —:z¢ assure hi=sel’ that he has obtaired the hichest guality,
lo# chioride content Graficil, TXFE GZL.

]

we have, TFockwell has r. %t developed ary tooling ¢
nce they feel it 1s <he user's decision,at this peint in

Lire whether or not to use Craloll

R

4. Some type of specfal %f00iing will be reguired for the Urnlvalve with deep
guch o8
k4

respect Lo “‘tem C sbove, Rockwell is swsre ¢f a repart
.r.s‘.°1‘-c:‘ ir various valves. & g

5 pititirs ¢ valve stexs ard 1t

ed ‘.".'ad 1200 vom leachsble chlorides. It is

ibkates tte grafoil :‘c- ruclear use

=1 facture performs aiditicnal work ¢o

. I%t is also rc::cr‘:ed that this

acrifical metal wafers for Icpserticn

oz attack cn the valve stexs,

aszure that ch .ov':im- are 200
Qesinated packi=ng is tei:
tetvween rings of packic

c .
e

Reokwell will submits “2ilurs analvsis reports on both RC-V1 and 2C-V5.
Scmation and Pecormendatlions:

1. The Univalue backse:* dezlz: is consigerel more than adecuste arni erffective
by Fockwell.

2. TReplacezent pa for Rlel -« beir: manufaciured. Rockwell will rot
ASSUNe resyc: 113 noe the dazsce was now due to desii= or faulty
cor
2, I bainz suvplied by Rockvell at their
exDer riesarzinate cause,
it piny without removizg cperators are Yein-
. S stold araZail it
Shon ud ta thaei noVWLS accu
arafeil. A e Lz B purchast n 10! reloll was '
urknovns 4k —ers oM id '\
be additicn: valves whie:
do not have characteristics o
»e Rociwell ¢
€. he sten raterial used 2: thr2 Pociwell valves is rot the '“-3 series
s"sznless steel referred to ir the DPCo letter, reference &, The sStecs
were L0 AS: rec ~¢1 sraie €30 174 Fi, Mr. AL lowe's =exs. Gef, 3,

cover




Based oo this .mg. SFE's Ll & LSL should be clged.

RCB: Jgc

CC: WC 2t w/att
TA Morg w 'att
RL Pittman w/att
0 Matigrider v/att
K Schroeder w/att
T Statles v/ att
GT Sumd ¥ 'att
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FIGURL 5 ~ GratorPage g Tew Nos ' vy 8 Sornet o V7
TR 1 ore of 1he Orgman O atod ARG Cores NoW P2 akmost Com-
PR ALIENCE OF Crysial BEDCY 'S TUnT Ine Sem and g and

Grafod is essentally expanded graphite procuced by
subjecting fiake, powd«r or chip Jraghie partic.2s,
with a high Cegeee Gf a10m onenianon, 10 an oxnsiing
madium such as suitunc ac:d and mitric acia The
Oxidizing agent foums Spemngs belween the layars of
CaIDON netaorks a0 the Graghite. When removea fram
the 2cid and the= rapicly eated. the gas rapped
withen the graphaa layers expands. ¢ tuin axpandirg
the grapiite. Thes orpanced mass s then compressed
Of compacied to the cesred ders:ty by mechanically
rolling, producing a sheet matenal An expanson cf
80 to 200 times the onignal thickress i3 prefer, a
because this will produce a cohesive sheel matcr.al
without the nced for tincers, leav ng the product
vutially pure graphute
Graptute has excelient mectancal properties at
elevated temperatures, good nction properties, s radiahon
resistant and chemically inert, 2nd pcssesses the ros~esary
basic propert.os 0f a good ComPress.cn packing matenal
tor nuctear service. Other nackirg matenals possess ma 1y
o those same propessues, particularly the graphita tlamert
packings, but one important property 2.l the others lack 5 a
hegn ressiance 1o compress.on set It s this characterrsue,
™e auiity 10 maintam o5 preload on the valve siem and
stwiing box walls despite thermal and pressure cyeling
thal makes Grafod @ excrgtiona! pac«ing maten gl
While most packmngs 105e adwght "om temperatue
e»posure (oue ‘o a loss of volawes) Crafo! does net,
and in lac!, weighed samples showed an increase cue 1o
probable mosture atsorplien. Seis removed from bonnets
S, 15 and 17 averaged a 27 percent we.nMt increase
By companson. J-C 187X wost an ave:zge tour percent
J-C 1€25GF was not evalualed but 1 3hould not show
sign ficant change
10 regard 1o the second cueshor the reason for the
two Gra'od talures & was concluded 11at these resoited
from the tact hat the rngs vere not Laiored dimensioraily
1or the Univatve stultng bex That s, e manufacturer
fecommends 2 a.ametcal intertorenre of 0005 12 € 010
relatve 10 the slulling bov ard 0002 10 0 005" with the stem
For unknown reasons. the e 5s usen ar carently d.d nt
provid? these Lils & rewiew Of the vaive cmensions ang tha
probable pacxing Jemensions, based on unused 1ings
Shows 1hat the two fa-led Gra‘od pach=.as, bonnels 3 and
15, probaliy had clearances of several thousandihs around
the boliom nrgs Tre top ness prodatly tanged from zeso
10 0000 " interterene s st less than hatf the mirmum
0" Pertorming a sanilar 2nal 5 ¢ the other five so%s
ail of v ot pedo med very well with muamum crystat
deposits onty. ail hadt some intorference on Loth OF €' her
of Ine top and botlier nings, ranging from a probable

muimum of 0 10 0 004" maximum. This is 8%k not the
optmum five 10 ten thousanrdths, but coes support the
“impeoper fit” theory

A review 0! the leakage of the Gralod sels shows that
all L' one of the seven had fewer doposiis around the
stem compared o the glang 0.0, suggesting the &t with the
stu'fing box was not pertect (Tris was an anomaly at first,
because stalic seals are normaily supenor 10 a stem, of
moving seai} it s, therelfore, most urporiant that Grafod
fngs are cesigned 1o Lt the specilic nmensional range
(1e, incivding normal manutacturing toletances) of the
valve stuffing Gox It may not be possidie to use "off the
shelf " nings, and commumcanton with the Grafodl suppher
must be acequate 1o asswre thal the proper tings
are manufaciured.

Comments on the appearances of the packings
observed dunng the post-1es! exam.m2'ons may aiso be
of interest. Gra’oil was essentially unchanged, except that
it couid nQt te removed easily 2s whoia rings and would
break into layers The J-C 1525GF graphite flament
packings vaned cons.deradly. some beng intact as when
instalied anc others treaking gown inio very short fbers.
Some rings were much Like rew, stil soft and ress em,
while others were hard and stilf. Scme were rathe: we?,
nthers very dry It wouid appear that hugh mechanical
loadm3 causes the fhers cf J-C 1625GF 10 fracivre. The
J-C 187iX pazwung was generally somer.hat hirder 3
less resuient than when new. In summary, the grea*cst
change was shown by J-C 1625GF, 1ne ieast by Gralod.

Oparating torgucs of the valve stoms were never
excassive, except tor packing E-1 in Tes's 1 and 2. Grafoil
in parucylar had rather iow stem operating torques at
full oparating pressures.

CONCLUSIONS

1. Trac:honal traidc 4 asbeslos-graphite impregnated
packings are no! recemmerded for critical nuciear services
where hgh pressure borated water is encounterec and
penotic glangd al;ustments cannot be pertormed

2. Most pacaings fail by compress.cn sel. or a 1ass of
resdiency, theredy renoving the prelond necessary for an
effective, mainterance-ire2 stem seai.

3. Union Carbice Grafos! packing s supernor 1o ail 0%ver
types examined in this project in terms of sealatity ard
mininal maintenance. cue 10 its inkerent propertes of
mortess, temperature and radiation resistance, and
fre« Joem 1o cOMpression set.

<. Grafou! pacwng can e satistacionly insta’ad in
valves now a seérvice vath standard gurensions a~3
fimshr s wathoot extrac:dinary cleaning procedures.

5 When instaling Grafou in new o1 used vaives. the
manufacturer's spec “cations for intortorence fits with both
the stuftng Box bere and <tem diameoter noust be folicwed
for low leakage performance

6. A composite packing using one Gralos/ neg and
J-C 1625GF 1or the olner nings vall greatly reduce *Se cost
0! a tuli Grafod system, but at the probatle expense of
highcr leakage and shortor service Iife.

The author w.shes to thank the packing manu’acturers
for the.r assstance in corducting those tests. 10 partreytar,
the cooperaton of the Crane Packing Company and the
Union Cartide Corparation acknorledgad, wiuch
enabled testing 19 proceed with minimum delay in several
instances when acditonal test samplics were needed.

A rrpapsizo s #E
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THE EABCOCK & WILCOX CUMPANY |
@ cincravion croup
L e e e F e T
. K.SODDIER - ANAGR - AXILIARY SYSTRMS J
from
L. R. AL ﬁ.sq ATE PROJECST “W\NAGER DS 6635

cr Ref.
TUXF PO & oY iyl 12E28
Subj. Datle

PRISSURL IR - STRAY VALVE 3/29/73

i AR = . S - S—
| Th 1e'ter ' covan @ne sestamar ecd wae seb ect sy
:

Reference: Memo R.G. Bumley to K. Schrosder dited 'rch 16, 1973,
Subject @ Pressurizer Spray Line Valve leakage Problems
(RC-Y1 & RC-V3)

The referenced mowe summarized the observaticns rde and the conclusions drawn
during the site visit mde by Messrs. Butt, Burnley, and Nutzgruder. 1 feel
that this visit was helpful and that this merc pm....es b dly noeded dozumentation

to this problean,

. ! an attaching for your infomation, Product Spec xx.-atxo'\ Y1202 which describes
Belfal's rvzlaar valve stem bellows. During 2 recert visit 10 Belfab I discussed
this product with Quck Turcotte wwl Pob sheir. Ielfab is xmnt!y fabricating
sevecal of these bellows, Model B150, for Copes ‘;Z.:.. 'iz e valves will be
instaliad in a lestinghouse pliant. T was not able o Jeter—ine the exact service
of these val Vis, aaly that it was high pressure, high temperature, borated water
service. o1 wnderstand that these are globe valves in the 2 1/2" to 4" si-c
range.

It ray be worth 'vlo to pursue this with Copes-\ulczn in the event we continue to
experience proviems with tane Rockwell valve.

IR\:ch
ce: « Butt

. Bomley
Putzgruber
Pittran—
« Strawd

’ Attachizent

»Ee)

——

TEOXNT
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K. SCIROFLTR - MANACTR - AUXILL..RY SYSTEVS .
from
- DS ¢83.8
R. G. BURNIT{ - AUXILIARY SVSTEMS (2231)
Cust. File No. Nss-3/12M2 & :
- or Ref. NS§S-3,4,9/8A30.41
o DOX: FOVER COMPANY Rockwell
$9Bj.  PRTSSURIZER SPRAY LINE VALVE LEAKAGE PROSLEMS Date :

MARCE 16, 1973

(RZ-v! & RC-VS)

: THA ete te teset ame curtamer w48 %8 Sutoec ol

References:

RO NS

1. SPR-444 File 12M2
2, 3SPR-LE] File 12M2
3. SPR-496 File liM2 2
4. Ltr. I?Co. to G.E. Kulynych 1-12-73 -~ Bockwell Valves |
5. Me=o R.G. Burnley to L.R. Allen 2-12-73, File 122 '
6. Telecopy Memo B.L. Day to L.R. Allem 3-12-73 )

Tae writer, W.C. Butt, and 0. Putzgruber were at the Oconee Site Tuesday after=-
0 coen March 12 and :r:s.. of Wednesday March 14 to assis* = assessing the applica-

tion of the two BSW valves in the Pressurizer Spray ' and to fermulate a

resolution to the lates: leakage probles covered oy | -496 Rewv. 1. . |
Sricfly surmarized, the veierences zbove have covered mumerous sroblems including d
broien stex/disc assezblies, cracked sea t, dazaged operator parts, repacking

Pv -' =g

ra
and excessiva stuffing box learzge, The lates: prodle= was excessive
‘C.&~5\ thrcagh the stulfing box and out the stez leake?f corzeztica.

In addition to the Auxiliary Systems personnel, the following personnel were
favulved in several Ziscussions at different ’1'-;5 te come up with a resoluticn:

Ciint Surmerali: - Fockwell Sales

w2il West - Kockwell Service Enzr,

Janes Sigman -~ ["Co Maintenance

R.J. McCourell - B&W Site Service y
E.L. Day - BiIW Site Service |
Bod Raker - Biw Site Zervice s

Upcnr arrival at the site, we went to the area where the valves are =ounted. The
two Rockwell pecple, two Luke Maintenance workers and 3. Day were alrecady there i
reccving the (Gra“zl. ;astiing., FB. Day hzd already c-ecked the accessible ares of
the vailve sten with a dicl indicater by =anualiy actuatzizg the operator. In th
avia checked, there vas one roint of 001" rumcus datecced z2ad this could hove
been some grease or foreist matter on the stem. It was concluded that the stem

e

is rot bowed or out eof zliszz=ent in the area checked, i




oS

One interesting observation made by both Duke and B&W site per el is that
prior to and during the first hHot funetional test, there were no leakage
problems. During this crime, the stea leakoff connecticns were either capped

or welded clesed., The leakage began after the leakeff conzections were hooked
vp. This cay or may not be sigaificant. To speculate, i1t could be that during
the first tests the additional packing above the lantern gland was sufficiend
cven though there was sone leakage up through the firs: set of packing ricgs.

It =ay be that the lantern giand and sten leakoff are not necessary. As previously
discussed, the letdown cooler valves have not leaked excessively and the sten
leakoff is plugged. Mr, Sigman has suggested to Duke Fngineering that a smal®
zanual valve be added in the leakoff line for isolation to find out 1f the packin
will hold without stex leaxcff cpen,

A verbal report has fust been received fro= B. Baker, B&W Site (3-16-73, 0800 hrs)
that the repacking and testing has been corpleted. There is no leakage @ 1000 psiz
applied on the stuffing box. RC-V5 will be checked in the same maaner and if there
is leakage, 1t will be repacked tsing the saze procedure as used for RC-VI,

RGB :ebc /%,é’awv‘_:]

cc: LR Allen
WC Butt
BL Day/B Baker
J Ittner
GE Kulynych
R Pittman
0 Putzgruber




2=

As far as possible, the stex area in the strffing box was visually inspected and
2o scoring of the ste= was observed, Note that it {s not possible to s:: the sten
area in the lcwer stuffing box. Wwe late: tried to cbserve this arca with a
Fibrescope, but this was not successful. There is ro reason to suspect item
scoring in the lower stuffing box since it wvas previously concluded that vcoring
cccurred in the lintera ring zoae,

During several discussicns W d:cs‘av, March 14, 1t wvas confiraed by Mr., Siman
that Grafoil %ad been installed, but no procedure was used to assure conformance
with the recor—endaticzs of Usion Carbide, the manufacturers of this packing.,
sithcut some special tools for cospressing this material, it £s not possible

to install properly 1a valves with deep stuffing kcxes,laﬁtcrn gland.and gland
zut arrangement such as we have, It was con clude 'Eat the valive had been
packed ixproperly and this Jas the caise of excessive leakage.

The plan of cerrective acition 1is as follows:
L. Duke will zake necessary tcols as required to pack valveec using Grafcil.
NOTE: It is Duke's decision =c use Crafoi. packing.

2. Valve {s t5 b» vacked in the prescribed nanner 2s recocmended by packing
manufacture:,

2. Check torque o assure each gland nut is tightened equally.
&. Cycle valve by hacd and check stem aliganent usirg dial indicator.

5. Pressurize packing chazber through stem leakeoff connection with portable
hydrc pump:

a. Pressurize to 300 psiz, hold azd cvecle. Check for leakage.

b. Increase pressure te 1207 psig, cycle and check for leakage.

After each cucle, it rav srther tighten gland nuts, This
saould be doane in aceord anufacturar’s rezc=—endations

Teis procedure and testin;
nd reported uwpon compl
b

S re to de otserved by BEY with the resulrs docurentad
& th
be checked on this va

« 1ne real preof of the packing efficiency cannot
il the systen is back to tesperatrre and pressure.

5 the Uziva've for serv

e letdown crolers are iuc“-
there are no reports of
different in that it goes

do not belfeve there is any reason for disqualifvi
f3 the spray line. The {nlet a=d osutlet valves for t
N

tical with the exceptica of a szaller Limitorgque, at‘
1

excessiva lesxage., The © ‘XJ;i.: af RC-V1 is sligh

te 0% open whercss the lovdown vaives are either qu‘\ open or fully closed.
swvever, the 07 travel sns;ld not be of coizern bdacause the stim —oves oaly
about 3/4" of fits totai stroke oi 1 7/8."
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1. Fi=st Pailure J—/‘g°73 :

o e <

Symptom -~ Cross leskage through packinz - excessive travel,

Inspection: Button sheared from eud of stom - stem no longer comnected
%0 plug. Stea scored by laptern gland ring. Ioke nut stripped.

Action: Replaced valve interrals, yoke and yoke nut.

Bvalusticn: Lizitorque improperly set up. Backseating on torque switch,
Reset to shutoff on limit svitch so as nrot to coast into back
seat. Backseating to be dore by hand, Ocme cycles on new
internals prior to resetiing operator.

Comments : Bot: yokes were loose in the threads on the valve hodr, Stem >
scoring attriduted by Rockwell (Ray Greea) %o mis - aligmment. N
2. COecon? Failure ' . x

e

Symptom ~ Valve stuck shut.

Inmsppetion:  Stem had to be cut to permit dis-assembly. OSest in body and on
plug dsmaged. ©Stellite gone on cne side of plug. Stem scorei
by lantern gland. Bu:ksett darag‘-d Limitorque gears dausged.

f o ( —_—

. g n -
Moy cide of cluteh in close d.irec'.;cm per sketch. HKand vheel
gide of clutch in cpem direction (ro hea' marxs) in similar con-
dition. Handvheel damage probadly occured during attempts to
backseat valve during lat failure. Yoke nut destroyed during

disaszsemdly.
Action: layred in seat. Replaced plug & stem. Refaced limitorque cpera- =
tor mounting piate to improve aligmment. Repacked with "Graffoil”, ®

and installed split lantern ring. Hepaired cperator.

Evaluation: Possibly partiel engagement of clutch on motor gear allowed
slippage and repeated hamser dlows to drive valve into sest
without opening torque switch. FKeat marks and damage to limitor-
que gears suggest this, Operator would eventually stop on
thersm] overloads.

Comments: Ray Green (Rockwell Engineer) stated that he still suspects

: mis-aligmment. No way to measure with valve installed. Operate ..
axd inspect stem for repeated scoring. Ctem scoring & loss of .
stellite are syaptoms of mis-aligmment. Fix is to replace ycke
if mis-alignment confirmed. 3IYocke has already been replaced once.
DPC. maintenance persourel report that both yokes were loose in
the threads and the threads wculd not provide aligrment. Top
of yoke was boved due to excessive stem thrust. Rew yoke nut 2

ey

- ;n >
w o ;?;,,
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would not screv in until ¢’ reads were rartially machined
Ry .

3. Ihird Feilure

Sveptom:  Cross packing lesk (1st Set Only)

inspection: o begin Toenday 3/13 vith Rockwell service man. Observation
©f operatioc gives lupression (no quantitative measurement)
thas stex is whipping as it rotates and is moving laterayv
at the valwe sests,

BlD/elc

ec: F. R. Yaneé

B. L. Dwy
Telecopy to Larry Alles.

Copy to each BPR ‘avolving RO-V1

Copy to Nuclear Service Surport Ifgineer.
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Teleohone: (733) 384-5111
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February o, 1973
B73-034

Mr. S. K. dlackley
DURE FCTR COTANY
P. O. Box 2178

Charlotte, N. C. 28201

Attention: Mr., T. F. Wke

Subject: Oconee 1, 2§ 3
Rockwell Valves

Refererce: Duke letter dated Jamuary 12, 1973, Sbj: Rockwell Valves

Gentleren: :

The follcwing is sutmitted to corments

made on the subject valves in the
refererced letter:

1. Stem Material: The ste~ raterial of valves supplied by Rocluell is
te

ASTH-Ad61, Crade 63C. This material is not a fcrr;::c stainless steel.
It is, however, a precizitatisn hardened 17-4 pH rateria This type
raterial is used in mrorous other places in the rezcter coolant svsten

solutions
stem

oric acid
SO We SE€ N rezsc:

¢ corpatible with

and is considered
at hi:h s

to pursug
h ] - -
placc-en

v 2
y S F T o
4N L2455 C,

! a replaceront for the camaged stem fron
1 RC-\1. The ta J.‘.-.\JES. Srade 640, we have
revieved this riication and find it to te acceptatle.
2. Scered Sten: The s 2 frez IRC-V5 was visually exanined by

3o and .2:'2\'.- G it Reckiell's Ralaigh Fls=s, The stea ua

€ pared with a full <2t2il drowing, Comsidaring the locctien

of the sco:'fl pertic 2iative locations of tiw» junk ring, the lant:m

gland, and the trave 2® of tha sten, the s;:ri'.; had to occur in

the lantera ring =en exzct cause of the scorin: is not known, however,

it is highly rrebable t W25 the result of the s:e‘lz;e lantern ring

being cocled in the 2ex.  Rocawell person:il stated that they had

not seen this twye o before. Thev furt™er stated that the lantern
‘ rinz co: xld have cecn 23 in a cocked positicn 3t the factory or aiter

vepacking in the ficld, re »2s nd cvidence of wear or indications on

FL TR IO R

}f‘ o -‘éfﬁ 5




THE BABCOCK & WILCOX COMPANY
‘_ﬂfﬂ GQ.‘ERATION GROUP
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c
L. R. Allen - Associate Project Manager - Reactor Contracis
From
A. L. iowe, Jr. - Haterials-Development - Component figr, (2170) 805 8638
Cust. o) . ::';e'f“-nss-; SPRAYL /1
Duke Power Company *12m2
Subdj. Date
Rocwwell Valve Stem Material January 23, 1373

——

I Tois ltotras v sover 008 tersmsr ood e rabact wniy

Refercnce: Memo Froa R, L. Pittman To L. R. Allen,
Subject: Rockwell Valves, File No. As
Above, Dated 1/22/73.

I would like to clarify the statement in the above referenced mero concerning
valve stem waterial.

The currently used material is 17-4 PH whizh is a precipitation-harde ing stain-
less steel that was probably purchased to ASTM A-46), Grade 630. Although a
stainless steel, it is only a distart cousin to Type 30% stainless steel. The
17-4 PH is considered compatible with the borated water environment of PWR's
provided it is in the proper heot *reatad condition, (i.e, Condition HI189).

The ASTM d-opped the A-461 specification and replaced it with a new specification
for 17-hk Pn. This nc.o specificstion is A-564 but is so new that it did not make

. the 1972 £dition of the ASTM Standards. Because of this change in specifications,

the v:rdor apparently has chosen s readily available new alloy for the sten. This
new alloy is inzluded in ASTM A-638 as Grade 660. The material is known commercially
as A-286 Alloy which we use for several applicaticns in our nuclear systems. The
alloy is « stainless alloy, but its only similarity to 17-4 PH is the fact it is
precipitation-anardening

Please keep Duke Power Cempany correct'y inforaped. /
.
\

ALL Jr./a

cc: R. R. Beach
R. G. Burnley
Jd. C. Deddens
H. Hennicke
J. P, Ittrer

C. B. Kulynych
P, . HcConrel i
. L. Pittman

R. ¥. Straub
G. Y. Surd
S. S. Malker
Files

ot e, S e

r i;.
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A. L. Llows, Jr, - Maoterials-Development - Component Encr. AL . . 8035 cald s
E;st. “L. File No.

ke or Rer. NSS~3/2322;2;‘
sesj. ' e Date

Yalve Stem Matevials-Spray Line Valve RC-V! January 17, 1973
e ————————————— e e

l Be ferer e Cover 8% cebtmer end B5E e vt enly

! have reviewed Rocivneall Manufacturing Cowps 1y's proposed replacem:nt stem mateial
AST® 2532 Gr., 660 and find it acceptabdl : for the proposed anplication.

Shuld they wish to

I e= 2=l that one of their reasons fer vanting to change this nat-rial is that
L 4

hey «=.e not sware of the new specification coverinc Gr. 627 allpy.

cc: L K. Allen
D. F, levstek
2_A. McDonald
« L. Piteman
K. Schroeder
Files

continue to use this replacement sten material, | would recom~
mene€ that it be specified in accordance with ASTM £564-72, "Hot-"wlled And Cold-
Finisned ige-Hargen’sg Stainless Ard Heat-Resistino Steel Rars And Shapes.'
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A L. Lowe - Principal Materials Engineer B
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R. G, Buraley - Auxiliary Systems (2230 DS 48d.4
Cost ' ‘ - T |File W,
) b ,‘,',"_’ Rockwell
—_ Duke NSS~3/8A30,41
Sebdj. Date
o Valve Stem Mater‘al - Spray Line Valve RC=\1 January 16, 1973
s levier 10 veve ave cu’.w”.o. "0 un et .-: AL “aa el
Due to Jdavage that occurred to the original stem due 10 an improper set .imit b
switch, the stem for the subject valve pust be rveplaced. 2
The criginal stes material wis furnished to ASTM A461 Crade 630, This ASTM i ’
spec was discontinued in 197 amd was replaced by AB37, ASI3 and A63S, 5
Rockwell Mf,. Co. propeses to furnish a replacement stem to ASTM Ab38 Cr 660,
Maximum design conditions for the locatioa of this valve (spray line to
preasurizer) as 2500 psiy @ 670F, Normal operation will Se 22200 psig
@ 555 to 580F.
Q Please review this p-oposed valve stem materfal and jet us have your
b vecommendations, Per Al Manual, procedure NPG-0408-08, -
_’ Mr., Larry Allen, Proi., Mgut., has given verbal approval fer time required to
A be chargec to 620-00G3-98-0%,
|§ BGBiebe / % 5
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Sudj. Date
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Distribution
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In 1-12-73 a confereace call vas placed
Forth Caroline teo discuss the probless wh
at the Oconee site.

e
3
X

The following personzel participated in the call

L. Allen
R. Burnley
T. Sund
S. Walker
R, Pittman

The call vas placed to Harry Crane, Dick L

Rocgvell plant in Raleigh.

e
-t

Anong the several
for replacement parts to repair RC-V1 oa U

this valve during HPFT to repair the damaged walve on Umit 1.
spare parts for this valve vere not stocked snd it weol

~

E. J. MeComnell
H. Hez=icke

G. T« Sund

S. S. dalker
J. C. Dediens

Rockwell Corporation ia Ealeigh,

Le
h-ve baen recexntily experie-ced

-
-~
-~
-

’“

VS

Ska

avson and Ji=

exs discussed, Mr. Crane was informed of the immediacte reguirezent

uit II, sizce parts had beexz remcves from

Dick lawsoz regiied that

2 reguire 3<% moziks for

-

machining and delivary unless it was of such urgency =s 10 necessitate hsxd csrrying

them through the shop.
month was requested.

Since these parts

for shipment. Mr. Crene stated that the ¢
to be a faulty limit switch on the operatc

by the customer, Rockwell is considered relisved of the
This point
nd a written report of this feilure analysis was

associated with this incident.

A-_Svery.

Mr. Crane was advised that a Rockwell Service EEgizeer
requested to be at the Oconee site to re-sssecble 2 KO-V whern the parts sre

~ 1y

shall be used on 2 RC-V1, a terge: of one
is

=eedy
suse for feilure on 1 RC-V]1 was iatermined
r and that sizce this is a sctizz zade
financial responsi®ilities
vas mutusily agreed upcr by boix perties
regaested and provised for Immediate

<

Kr. Crane wves them rezinded tha®t there are at least 83 Rockvall waives ai’the Oconee
Job site that caanot be repacked with the

operator in

-
-

iace and BAW is awmizizz a

g M T ¥ 3 13 B e
e e
e A -  ga¥ s P

¥
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Disiribution 2= January 13, 1973

soiuticn to this apparent design discrepancy. It was explainel T us .2% s
lantern ring similar to the existing cne shall be utilized except that it s 3.4
be in four pieces 80 it may te 1ifted up and re~cved from the valve alloving
easy access 40 the lover,packing rings. Mr. Crane ves edvised that this wnus
consi ered by BAW as a Bfckvell res, nsibility, and we needed an estimate of tize
involved befors the correction will be made. ke also agreed thst the responsidtility
associsted with this problem belonged to Rockwell und that they will zake every
effort t> have these lantern rings mschined end delivered to the Job si
first week of }ebr¢=‘/, 1973. However, this is 'bo plan for oaly 12 of the 53 valves
s
eo

concernes [the 2%" walves) because the remainirg 1" valves vere produced
Rockwell plart in Sulphur Springs, Texas. Tom Sund sgreed thst ke will o
lozal hockwell sales representative to coordinate the same sciution for this p::blen
on the remaining Rockwell valves, as agreed upon for the 7%" valives.

The next item presented to Rockwell was "that we question the 1ity to repack
these valves in service by back seating them" as was specified b) 24" wlen ‘Dey were
ordered. They vere informed that two holes are in each dise plug which will see=ingly
alliw systex pressure inside the plug and into the area of the packing thus preventing
pecking remcval under pressure. Dick Larsen explained that this valve has two
vackseats; one in its usual location ani the second on the erd of tae stem, seating
against the underside of the disc nut wkick preveuts system pressure oa the packing
gland vhen the valve § backseated. According to the draw’ng cf this valve it eppears
hat this would indeed perform as Mr. Larsen had stated. Hart Eeznicke has now in-
formed me that when 1-RC-VS was disassexbled, that the backsest sappareatly weculd sot
seat dbecsuse there was a sufficient arount of steam coming ??c& the packing gland
cavity to cause conce~n. If it ‘s deterzired that other wvalves of this type are
also leszing past the backseat, ther it must be resolved with REackwell. This
shculd be esteblished by the site if prodable, considering other scleduled comx=itt-

vy &
RIS,

Mr. Crene was advised that &s soon as 1 RC-VS5 is cut from the system it shall be
returned to him for repcirs to the cracked seat. t ie his cpinion that this valve
can be reedied for retin tc ihe uite within 3.k months, Mea=wtile, the valve

from Unit ITI will te t rrecwed and installed in Unis 1. It wvas =utually esresd
that respounsitility for valve belongs to Rockwell.

Finally, Jim Morris stated that the stem material criginally used t5 machize RO-V1
wvas no longer available (ASTM | El. grade €30). He stated that th's material wvus a
31v 88, ;:ecioitu'i n hardered. firther enhancing its stirength chnra:te:is:ics and
meets the specifications of ASTAH L6l, grade 630. The nev ste= will be =ade fro= a
imilar =material that is also considered accepteble for use with nigh temperatures
t13 high concentrations of beric acid. The orginial material is s 17-% ph SS, thus
s.itable for its aprlicetion.

RLP/cs
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