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The meating was held to discuss with the power reactor vendors, the proposed
criteria on accessibility of pressurs vessels.
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A. EXECUTIVE SEs§iom

The Committas members and membery of the Regulstory Staff met 1o executive
session to discuas the procedures for the weeting, Mr. Case noted thet »
tentative sgends had been distributed to sech of the companies lovited lan-
diceting what matters would be dealt with, In saswer to Mr. Mengelsdorf,

v, Case commanted on somwe of rhe resctions vhich he has received to the
eritaria for sccesaibilicy. Bo¥ has lodiceted that they have elready mat
the eriteriy Lo their design for the Luke Powsr Company. He felt that
General Electric would probably offer some resistence since in the G designe
Lt Ls wmost difficult to csemove the core internale and the company sees no
galn o terme of relaxed requirements slsevhers.

Mr. Cass also noted that the letter hed indicated thet & meeting lo private
could be arranged if auy of the vendors eo vished, Thus far, Mr. McWhorter
has indicated that GE might went to have such & private discussion.

Mr. Case thought that it was possible that representstives of ocone or more
utilities might appear sivee the meeting had been aonounced Lo Nucleonics Week.
It wvas agreed by those present that utility representatives would not be in-
vited to attend this meeting, Mr. Cese aleo commented the. representatives of
Nusleonice Weeak had bean told they would noi be lovited but that he had egreed
to ioform them as to what had Laken plaece.

The discussion then turned to anticipation of questions which might arise and
of suggested approsches to these. It was agraed that if the degres of Lospec~
tion which is belng considered came Llnto question the document now under
preparation which is te form pavt of the AEC requirements for quality sssurance
of resctor pressurs vessale could bo discussed in & general way. Mr., Case edded
that while access to the cutire vesssl is belng required » more fregusnt lospec-
tion of so called exitical avess would probably be in order Lo his opinios.

e, Case noted that Af the question arose s to what standard would be used ro
validate the icapection it might prove embarvassing since nons is presently
svailable. MNr. Etherington suggested, howevar, thst what was baiog requested
ot this time was the capsbility of performing tnspections o anticipstion of
the development of spprepriate techniques.

Mr. Palladioe suggesied that those presenc might elso cuosider that the vendors
would suggest that designing for Lnspectability could lesd to reduced saisty
sinss compremises would then be made om the strength of core internals, ste.

Othar commuts lneluded one by Dr. Okrent to the effect that thare migh. be
sous ressos for performing mere inspection than L5 thought strictly neceseary
ia ordar to establish bow much ‘s indeed sufficient. Perhaps some .. -r¢
could perform 1008 inspections and if expectations are confirmed fut.ure
programe could be reduced,




Mr. Relosmuch commented that when ultrasouic tests are performed during
fabrication there are some flews which are considersd recordable but which are
Bet necessaril mipaired. The Regulatory Staff has been pressing for good
documantation »f t.wese s0 that future Llo-service lospections could reveal groweh,
ets,

B. MRETING WITH REACTOR VENDORS

M. Case opanad the meetiog by observing that the Commission Ls presently com~
¢ldaring the estsblishment of the criteris listed io Mr. Price's letter and it
was thought desirable to get some fealing for the problems which might be
ralsed by these rriteria in terms of redesign, ete.

Mr. Case suggested that the first of the two criteria be discussed ioitially:

“The interier of the resactor pressure vesssl, ilncluding
the bottom head, should be accessible for visusl obser-
wvatlons at appropriste intervals. Such observetions
would dave as thelr objective detection of mechenical
damags or structural fatlure of the resctor vessel and
its ioternels.”

Mr. Maccary then listed the objectives uf the visual inspection criterion,

1. Exsminstions of vessel interior surfaces to discover evidence
of mechanical desage, unanticipated erosion in loccl aress,
corrosive affects of long-term exposure to reactor coclant,

STO8E craiking at aress subject to complex thermal gradients
or shock.

1. Detectiom of euy msjor struciural damage of core support
sttachaents to the vessel frem ucexpected vibratory or
dynemic losds imposed during extended service periods.

3. Exmmisstivn of the resetor internmals to uncover any evidence
of damage inducad by flow and hydraulie loadings during
operation, disassembly or distortion of core components from
sxcessiva thermal loade, wear and breakege of festeners Lo
the core struetures caused by vibretiocas.

W, Masssry stressed throughout this [lst that long-term effeccs were of
{atarsst sod added to the ilet loag-term. surfsce changes, that is changes te
the cledding from presently ucarticipets  + “scts.
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Mr. Coss ooted that there waw also interect in determining the exisience of
damage or chauges to other compovents within the vessel such as parts of the
[ie e N

Mr. Eats veplied that the Westinghouse Corp. has givea careful considerstion
is thelr designe so that Lt possible te inspect the following:

L. The eatire surfese oi ‘he resctor vesssl

1. The Loner and outer surfeces of the vessel closure hand

3. The vessal studs, nuts snd vashers

4. The fleld welde connecting the vessel and primary piping

3. Tha resstor tuternals

6. The vessel and closure head, flangs sod gasket saaling
surfaces, fusl sssembly and control rod clusters

The following provisicns have been mades to allow these iospections.

All Ltoternals are completely removable during refueling; tools
and storage space are provided st ssch facility,

The chosurd beand cas be stored dry om the resctor operating deck.

Vassel stude, oute and washers sre storod dry during refueling
oparations .

Removeble plugs we provided io the chield concrets above the
coolant plplug-to-vessal weid.

Access boles in the lower ioterncl barral flange allow _nspection
of lower ioternal strueture without removal of the cors barrel.

A removable plug Ls located in the lower cove suoport plate to
allow actess te ths bottom hesd lonar surface with the cors
support plats io place.

The contrel rod cluster changeout station design sllows visual
lospection of fuel assemblies and associated controirod clusters.

My, Kets consluded thet the present Westinghouse designs provide meximum
flexibilit; and sceesaibiiity for iospection and thet no design changes would

ba prseseary te allow these dasigne to meat the proposed criteriosm. Mr. Case
ashed bow much time would be necessary for removel and fnstelltion of core
antarisls to allow eccees to the entire inmer ve 'oal surface. Mr. Kats
sugpestes *hat it might require one week for re *~al and one week for reilnstalla-
tiom based ou past experiencs.



Ky, Case ssked Lf present Lnspection techolques were thought to be sdequate .
+ Kats replied thet Westinghouss has had considerable succass with bore~

scops and underwater TV fnspections. la addition, he notee that a satis-

facvory lnspectionscan be performed using strong light and binoculars.

D¥. Bush asked Lf the externsl surfece of the vessel was accessible a8 well.
Mr. Kats replied that presently there Ls sot sccens to the esxternal surface
of the resctor vesssl Lo the ares of the primary concrete sinee the lngulla-

tion is iotimately stteched to the vessel. The bottom hesd and flange ares
&fs sccessible, howsver.

Mr. Palladioe asked 1f the lospection would be done with the vessel wet or dry.
Mr. Kats noted that the core internsls would be submearged unless My ware re-
moved but the top of the core wuld be undar only about one foot of water. It
1s presently thought (o be impossible o loepect & dry vessel visually because
of the radistion problem even with the core internals removed and in storage.
Mr. itheringtom ssked {f it would be poseible to sum up by raying that the

Present design alresdy complies with criterion 1. Mr. Kats thought this would
bs a falr statessct,

Mr. Palladine noted that Mr. Kats had referred to PASL experience anu ssked
what the results of past visual lospections bhad been. Mr. Kats answersed

that clasn, bright surfeces had bdegn seen on all except horisoutal parallel
surfaces of plate: and on sces parts of the bettom haad. Mo spacial crud
clesning techuiques have bean Decessary. Dr. Mann acked wvhat resolution was
possible with the visual Lnspection teclkniques now evailable. Mr. Kats
thought that the Lluspections whish had been performed by Westinghouss persce-
el would uncover gross cladding cracke, that (s areas approximately three
inches (o diameter, but would oot discover hairline cracks. He suggested th.c

& 1/4~inch cledding crack would Fepresent a marginal situstion in terms of the
reselution possible,

My. Etherington commsntad that his exparience has bean that while positioning
snd lighting might be difficult. if o borescope is pruperly poeitioned one can
ot & close view of & 1/2-ineh mecline screw focluding surface scratches.

D¥. Bush agreed and suggested that Mr. Kats was perhaps being overly couserv-
ative,

Wy, Koty commented that he also sgreed if one knew before hand vhat one was

looking for but if one Ls observing s rough spot, for exrample, adjscent o @

wold depoeit ares a8 part of & scan of surface the situstios would not be
#6 @ laar.

My, Mecitillan then stated that in his opinion the situstion with respeact ro
the Babeock and Wilcox designe was similar to that of the Westinghouse Corp.
ia tarwe of complisnce with the criterion on acceaseibility for visual Lnspece
tion. The capability exists for mestiag the criterion although it would be
time consuming 1o terme of removal of all vessel internals. There is ready




SEcasa to the vessel flange aod sesl ares and BAN customers are sacouraged to
perfors careful (nepections of these and of the resctor vesssl studs et smch
Feivediog, Therve Lo accens to the lonside of the vesesl closure hesd vhan it
Ls removed for refusling, The core Support barrel and the upper core struce
ture are resdily sccessible and the Loeids surface of the vesssl 19 slse
sccaseible wi*hout removal of core iaternale through the check valves the
YPPAY core barml. The lower vessel head could be inspected thro.gh & vecant
fuel slement poaition with a davice no more thas 1/2 ioeh in dismetar,

If & more extensive lospection than fs possible with the above capability {»
thought desirable, the fusl asdemblisr and core internsls could be rmoved,
A water lavel would be Decessary Lo the vessel to keep the radiation lavel
down and Lnspections would be carried /through the water. At pressnt there
&ve plugs in the <hicl ring for access to the Lnlet and outlet nossles and the
core flooding nosales which Lnsers directly Lloto the vessel in B&N denigne.

Theare Ls o case with some diffic Lty to the entire exterio: surface by the
removal of losulation. The blol_glcal shislding, which s removable (o
Sections; would aleo have to be removed to allow access to the lower sections
of the resctor vessei. High radisation levels would axist Lo this eres, of
the order of several R/hr, so cthat inspection of the entire exterior vagsel
surfese would be difficult although possible.

My. MacMillan concluded that B&y had sttempted to provide flexibiiity {o

sccommodating Llospection of both the lnside and the outeide surfaces of the
Feactor vesssl (f this i indicated.

Mr, Case askod about the time lovolved in performing such Lospections., Mr.
MecMillan repliad that this had Dot been cousidered in detail although removal
of the closure besd, the fuel Assemblies, the veseel fnternsls acd the relnstal-
lation might taks severasl weths vot {neluding tha lnspection procedure itself
If this is considered ia conjunction with & normal refueliog operation, the

locrasmat of time over and sbove that for normal reaumling would, of course, bae
somewhiat less.

Mr. Pelladine bav dl!ucult it would be to lospect the sntire vesssl outside

s.rface. Mr. MacMillem replied that a three-foot annulus would be sveilable

after resovel of the flangs :cal plate and shield Plugs. Tbhis wouid slso be

& high radiation sone. He noted that B (s now working on a progrim of io-
spostion but detalls are not yot available. He polated out, howevei, that
&itess hes basn provided se that CECEYior vessel surfece would be {*spactable
Af it became necessary. Dy, Bush asked Lf the nossls transition we .ds wers
sssessible and 1f more of the primary piping could be seen. Mr. MocMillen
asted that some room has bean left around the primary coolant pips hHelow the
transition wald but again thils L not &8 sasily sccessible ares. I: would

Bot be uecassary to chip concrets L0 view this section of the piplag but other~
wise Lt would r~presest » diffleule job.
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In snswar o Mr. Case My, MacHillan commsated that he could sse w0 significant
& v yrevty possible fe: ases Ability to the ilonar vessel surfaces.

Dr. Okrent ssked if BN designe aleo locluded & removead olng io the Te
svppert plate s0 that “he bottom head of tha Tssccor v .1 would be v swabla,
My Maerillan poted thast he bottom hesd of ths wvessel o id be approached

< i ©sough the iote wel vent valves 1, CBC Upper €L @ bare) OF through «
c.oembly Llotaiiom but that oo temovabie plug Lo w cora suppert

4 wn included. If it bevams nocessary “0 inspec. thae bottom

W #t etk refualing some a lflcation of the design would be

s slladine asked whethev - presectlv available lighting was

aer At r sny developuenc progres ou light sources was being undertaken.
Ve, He ™" « voplied that lighting was, of course, the key to good visuas’

iwr o ‘s> vag that this might vresent difficulcties Lf the bottom head of the
vesse!  or he fospected through a 1/2-inch hola. He noted that B&N as
presaci Las v devilopment progre= . lighting sources. Mr. Kats answered
thac “aiting yuse pearsonnel hawve used five-watt sealed beam lavwos which have
work 9 Guite successtully snd Lo addit.on the borsacopss contain thelr own

Lishe agurces for local flluminat ou. He suggested that lighting would not
repissent # asiey problem inu terms Of vigual inspection

Ur. Okrent asked Lf any undasirabls ¢ ‘e8 could be see: ‘s performing such
@ "euovel of core internals as bas de lscuseed ard {ns we. ug the vessel
Lozer surfaces other than the cost Lo ...ms of Lime. Mr, -ui - could not ses
sny cosirarind cations although Mr. MacHillan roggested . enite of the
caveful desiga of he 4! 1 esquipmsal scme uagree vf risk - .u.cs whsoevar
besvy equipment i \ i sny mishandling occurred, bowever, )t wouid be
in the ne’ . "y of brow. shies, ete,, and vould be zeadily detectable.

My, Btheri.gtom asked if thare wes any reluctanie to pull tle resctor vessel
studl easb year. MNr. Sceillise veplled that all resctor vessel s. xds were

removed 6t each refusling altuough 1t was not yet detsrmined whal psrcsntage
of th~ would b~ flospected cuch Cime.

Mr. Sushard noted that in terms oa vigual inspections of General Electrie

teecior dedigne the vessel head 29d seal surfaces are raadily accessible ae
is the upper ares of the resstor vessel and some sections of the Lcwr area,
TLire are, howswer, soms areas of the vessel Lotermal surfsce such as those

sections which are locsatad bebind Lhsrmal sleeves ic nossles which are not
steastisle .

My. Bubbavrd vuggueted representstive sawpling ss ao soswer to continuved in-
sarvise iotegri‘y asgursncsd ry her tham LWL saccessidbility. He noted that
he hae slee bed considarables expericnce with the use of talevision aad
uaday 2. "er photography in coojunction with voice recordirs of desuriptions of
the ssetions be og viewed, These ars later reproducible rovr an audience.




In terme of outside surfare inspections this can be done io the area of
nossles snd it is thought that the condition of the .«ssel can move readily
be sssessed from thase aress than from & 1008 inspection. Dr. Bush asked

{f the bottom heasd of the vessel could be viewed with TV camaras and o
borescope Mf, Hubbard replied the: this was possible by lookins st a smcll
poetica At & time but thet there would be soms blind spots suth as those
poted sbowe. The resolution L8 of course & functiom of the light svailable
and the angle at which the light is directsd outo the surfece as well as hew
close oue cen effectivaly place ora's eys to the surface and the
spead of tha traversa. Dv. Bueh asked {f the situstion was st all different
from that representes during the Quad Cities revievw in terms of removel of
core Antesr +ls. My. Hubbard replied that it was no different and that
appromimate y siz ronthe would Le necessary to remove core internals to pel-
form & visual lnspection of the vesscl inmer s.rfsce and repiace the resctor
core.

My, Palledine asked what could be vieved if this six-month period were
svelizble. Mr, Hubbard replisd that epprovimutely 80% of the vasssl in.oviorx
could be Lluspectes and thoese Jectious of the core internslswhich would be

laft bebind. Dr. Okrent asked if the time period had heen oo the same basis
a8 those given previously, that is the increment adced to normal refueliog
downiime oot including the tims necessary for inspection. M. Hubbard

replisd that without Llaspection time he would guess that it would take approxi-
mately one w0 tares wouths Lo the specisal handling and removel of the rsmaining
pert of the fusl. Mr. Smith suggested that replacement of core locerncis with
the seme assurance of integrity as the original iostsllaticn would require
spproxinstely four monthe since there is & very real probles with undarveter
resvsembly evan whean componeants cusn be approsched as closely as could be dome
by & diver.wiVithemenothabdbdbgng the situation would be eves worse. Mr.
Hubbard noted that what was being suggesced was really two conflicting require-
wents. Access means resevability of cors components but these must then be
rastoved., GF has tried in its design to elimivsts mechanical fisieners and
use all valded construction te aveid the problems such fasteners can poss and
to assure ths necessary iotegrity. Thare seemed ip Hy. Bubbard's view to be

s conflisk betwsan ingpectabilicy, that is sccessibility, requiressnts and
aeusssary lotegrity sssurance. Mr, Palladioe ssked if there were any vlens
for proviciom of additicnal cecessibility or for re-examinstion of the whole
quastion in GF design. Mr. Bubbard replied that to his knowledgr there were
ue sueh plans.

Py. Okvent ashed with refarence to the blind spots noted around thermel
slasves whether the Cwo previous speskars could comment om this point. Mr.
Kats replied thet Westinrhouss designs, with all of the internals removed,
provids 10/ sseess to tue cladding surfeecs and that no themmal slaaves ave
iasluded in versel nossles. Mr, MscMillam replied that D&l designs ‘nelude
thermal sleeves withiz soms nouslse and these would tharefors not be in~
syectable from inside Theare sre, hower o, otber ways to inspsct these
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notales. Dr. Okrest aesked if Westinghouse and Be& felt the same resseembly
sssuiance problems existed. My, Lats replied that Westinghouse-designed
resctors bhave no such bolting ;roblems ¢’'nr- sove intarnale find theiw
position by grevity snd premschined slots aud bey vays., Mr, MseMillas
replied that the situstion with B&F decigns wae essentially the same snd
that no fratemars were used,

Ky, Case anked vhat GE's course would bo if th . ARBC lesns toward the require
mant of elimication of blind spots in vessel _acescticn., My “bberd replied
that be could not answer that questirs immedistely, that the . ustion wes
balng Jookad at but thet mova time would be uecessary. Dr. Okrent asked if
& plug in the core support plate wuld be feasible and would provide bettey
visibility of ¢t . bottom head. Mr. Seith noted that this would not help
visdibility much because of the multiplieity of control rod puide tubes
pevatrating the bottom vessel head.

Mr. Case ashed Lf he could wum up the GR positiom oo the criteriom for
accons for visual Llospection as follows:

In oresent GR designe access is possible to sbout S0% of
4 loterior of the resster prassure vessel The time Lla-
Cruamnt ower and abowe normal refueling which would be
necessary s spproxisataly four monthe at & winimas.

My, Bubbard and Mr. Smith thought this wes & faix statscent. Mr. Hubbard

adde” that io terme of rescluti~ one would expect to see @ ¢ .ck approxi~ rely
1/°2 of an ‘neh wide, dar~ni‘.g on the angle ~f the lighting. sensitiviry and
resolving power ca thet order wxould Lo expected, howaver,

Kr. Wast then spors for Combus “lon B - nesring Co. The situationm with ragere
te visual Laspection of the vsesel iv e:ior Ls similar to that for the
Westinghouse and B&N designe. That s, the core barrel and reactor ioterndls
ere removable with soms difficuliy se that the total vesssl {oterior can be
inspestad. The bottom head is alse vi.ually inepectable with soms éifficuley
4 Lo the Jjunetion betwess the lerge nossles and the vessel proper. Mr. West
sumphosised thet the total inner surfece of the rerstor wessel including sll
nossles, ate., weuld be inspectable. He expresosd soms reluctencs to dise~
Cuss the tims required to prepave the vessel for suih ac ingpecticn

‘sigce be felt this te be properiy the provinee of the utilicy oparatorse.

Bw. Qurent ssked for soms clarification of the term "with difficulty”. Mr.
Waat wo' ¥ that very lorgs sections, that 18 12 feet in diemeter by 30 feet
leng, would be lavilved and thess ere inserted with wedging to restrais thes
againet vibration and ounly small clesrances sre therefore allowed. In addi-
tiom, the work on these largy sections would of necessity be done from a
distanss oo that tha initiel lnstallation would be @ wmuch elmplcr problem
thes ramovel and reinstallation subsequent to esome period of reactor operstiom.
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Df. Okrent asked if the design might be changed Lf 1t were clear that ioternsle
would have te be removed some number of times greater than one throughout the
resctor lifetims. My, West rezlied that off baod he doubted whether it wou léd
be prudeat te loosen tha cleaances but the quastion would have to be recom~
sidered in deteil in order to detsrmine whather some modification was possi-
biéd such that the design would s.i!) be adequate in terms of oparationm but
would allow sasier sccess.

My. West noted that CE designs ineluie pluge in the core pupport structurs

the largoet of which (s se~srel inches io dismeter, with meny othars one te
two inches io diameter. Proves could therefore be inserted and the bottow
hasd inspected. The largest of tha boles in the core support atructure, 2pp
spproximetely six ioches in diamater, has & bolted clogure plug; bolts rather
than welding being used to allow access. N . Weat noted that vhile it L care
to drop components in resctor vessels there mey ariie che nead to remove smslil
articles so thet fairly essy access was thought to be cecessary. Usually CE
has ne respousibility outeide of the reactor vessel; the biologiral shisiding
desigs being the respousibility of the srchitest ~ugioesr with some CE advice.
Thus far all CR resctors have allowed a fev ioche. of clearcnce around the
vessal so that a borescope could be inssrted to view the external surface.
Typically, insullation has not been included around the bottow head. From the
porsle ares down to the core the vessel is iosulated and this insulation s
difficult to remove. Im the region of thencssles CE geoarally udvises tha
architect eugineer te provids access to the cutside of the piping. Around

the pressure vessel itself, howewer, such access would vot be avaeilablas.

Mr. VWeet observed "hat he was inelined more towerd the CE estimats of the time
increment involved in readying & vesssl for such & compiste Lrspection, that
is, two mounths at & winiwem looks like an optimistie estimeta. Dr. Seck
askad bow mueh ¢ (hs loner surface of the vessel would be accassible without
removel of the irtarnsls. Mr. West replied that the bottom head could be
vieved through the grid plate but that the cylindrical portiem of the vessal
could not be inspected because of the cora barrel. The main coelent nossles
could aleo ba inspected., Mr, Case sshad vhat the CX resction would be to a
requiremsnt .o laspect spprcmimstely 251 of the vessel's surface ot esch
refusling. Mr. West noted thet after the Zop and Lottom bead were luspected
the nent incremsnt of surfase would represent spproximstely a 1008 exposure
sines the cove bHarre (would have to De removed {n any case.

Dy, Cavart asked if the twe-mouth sstimate was for the removel of fusl over
ond abovs that remvwed during & no~mi refueling, removal of the core ba. el
replacament ©. the cors bar..) and additi~.ifusl. Hr. West replied that that
had bean the bPasis of his estimats asd sated that he thought this to be an
optimistia guese for che ‘ncrvemental .use eddition snd that the utilitiss
sheuld really be asked te commeat oa this peint. My. Etherington asksd wheCher
any fsgtapars wers used om the bolts bolding down the core support structure
ascess plats, My, West replisd that both welde snd crimped locking devices

ave used i» various places within CE cesctor vessels. In this spplication he
suggested that & crimped locking “evice would be more eetisfactory. Dr. Okreat
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thes sskad bow Westinghouss affected such closurss. Mr., Kats replied that oe
the smaller plants the weight of the core structure iteelf s sufficlent for
holddown of such access pilata. On thae lergey plants which hawe & highar
pressure drop through the core and consequantly greater lifting forces, crimped
lockicg devices om holddowe bolts are used. Thease locking devices srs deformed
by toviaw  and car ba lifted off by the tool used to remove tham,

The discussion then turned te the second of the two criteria, that coocerning
cacessibility for volumstris inspectiom of the vessel plate.

‘saetical mecne of scease to the surface of the reactor
pressure vessel sbouid be provided so as to permit inspec~
tiom of essentially 100% of the volume of pressure ves«
sel matarial, either from the inside or outside of the
vessal or & combinstion thereof. The purpose cf this
accaus 1o to permit thorough inspection of the vesiel at
sppropriate iotervale by visual weasns and ultrasomic or
o*har suitable methods .”

» Buak lisced the objectives of this criterica.

Detection of fatigue creek developwent im critical evaes of the vessel
such a8 at nossls = shell Lotersections, bolting flangs - shall and

boleing flange - head junctions, closure stude, and flangs sress
surround’/ag the studs.

Detistion of the growth of mevufacturing flawe within the <salls of
vesss. materisls, whick way hawe sscapud detscticn during febrication.

Rascinstion of cledding material of the vessel for cvidemce of surface
97 sub-eurfees micro-~iissuring and ite progress iote the vessel waeil.

Examinatics of weld intey “ty, (laelus.. <uld wetal and wld vessel

raterial Literfece) .f pr.acipa) strvength ‘oincs Lo the vessal proper,
6t oossles aod the cratrol rod bhousings cousse:ion to the vescal hesd,
and st transition sections between vessel nossles and convectad piping.

M. . Davias of B4N led olf. With respect to resctor vesse! design he would
ses o8 differvice betweon provisiounr for visual surface insnectiom and inspec~
tion of the materiel wolums. He wa. slsc not aware of appropriste and signi~
ficant changes in design which would allow essiar sccuse for sich faspections.
He thought that for the future ultrasomic icepection offersd g vod possibilities
fov developmans but thet its presticebility in terms of iu-sery ce inspection
hed yat to be demonstrated. He did not cave to pree.i: the reu .lts of present
developmuntal progrems om infrared and scoustic emiseion techniques. Mr,
Devias thought that essentiaclly cthe same steps would be taken to ready 2 ves-
sal for » wolumatric inspection ae for a visusl surface {.epection. The
capabliity emiste to inspect the same sections of the vessel io elther wey
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without removel o1 internals and felt that the areas which could be so Lnspected

represented the wesk links in terms of the vessel integrity and sbould be those
vhich were concenrtrated on most haavily.

Ia hie opiuion the need for a 100% volusetrie Lluspection had not bean demoo~
strated. To iLllustrate he suzgested that L{f & resctor vissel were decontami--
nated after use end vase to be certified for reuss ino a second fecility a com-
plete voiumsctrie inepection would not be performed. Instesd & dys chack fow
surfase flawe would be performed as would am ultrasomic inspection of welds
but the types of failures of concern,in Mr. Devies opinion, do no occur sub-
surfase, Mr. Lase asked why an ultrasonic test of the complete vessel would
not be done Lo such & case. My, Davies thought thet nesdless problems would
be raised cuncerning the icterpretation from the findicge. If an initisl
ultrasonic inspection of Che complete vessel had been performed as & refer~
«sce datum it would be some help but it was not clear how much., Hs coted
that the techn’ques, equipman: and scandards keep changing making sm intsrpre-
tation of subsequent inspections extremaly difficult.

Mr. Davies suggested, and CUr. Bush agreed, that the most likely ares in wh.ch
& fallure wuld be initisted by many oulere of magnituds was the heast affecced
sone o wald io an ares of high restraint. Therefors, if flawe can be elimi-
pated by ultrasomnie {nspection of welds and heat saffected sovas, the proba-
bility of a fellure inii‘ated {u the bulk meta! is sxtremsly low.

Dr. Okisnt pointed out that there/sections of the vessel in which the existences

of & crack might be of much higher concern than @ similay crack in other areas.
Thase sections might alse be inspected even though

though.. probabdligy of il

as id

initiated in eu.'h areas s low.

Mr. MacMillen noted as & plant desigoer the sccess for visuel fospsction in
B4W plants 19 thought to be adequate for volumrtric inspections as well, Hae
clso felt that it is Dot clear whal techoique would be appropriste so that
rhe deeign requiremcuts are not clear. B&W has bean concernsd omly with pro-
viding sufficient arcese. Mr. MacMillen edded that it was do wtful vhether
1008 vol'metric inspection was necsssary or desirable from an economic stand

standpoint.

De. Buek disagreed that ounly economics wers lovolwed. He suggested that thare
wigh be visks in a 1001 inspection since inevitably the scanning rate would
be lueressed with a concomitant decreese in sensitivity so that sigonificant
flaws could be missed. If ouly the critical 10X of a vessel wers belng L{napec~
tod oue weuld be wore likely teo scan slowly et higher sensitvivity and less
likely, thorefors to mise significant flews. My, Crecberg sgresd and
sugpestad that whi.a discontineities in the bass plcie are tolarasted the welcs
sre gauarally defect Jree. An inspectiom whieh fncluded the plate as well as
velds snd heac affestud sones ight tend to rwerlock flews io the weld arsas
whish would be detected ‘f only those areas were Lelng sxzsmined. Kr. Gresan-
barg also poiloted out that his loclinstiran would be to inspect the criticasl
Areas te® o swen threa times befove ilnspscting the base pleta.
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There ves also soms discussion of the extrems difficulty sxperienced in getting
raproducdb’lity beatween ultrasouic inspections even when performed soom aftrer
one snother and by the same operstors using the same equipment.

Mr. Smith of GE then spoke concerning the programs now baing cerried out to
leprove the volumetric inspection techniques. He discussed programs now be=
ing carried out urder the auspices of the PVRC and the £dison Electric Instie
tute .. almed st the design and development of mechenized inspection
techmiquee perticularly {n critical! areas of Fressure vessels. The progrous
wils be alaed both et modification of existing tachniquas & 4 the development
of new techniques such as the use of installed transducers. Mr. smith was of
the opinion that a really satisfactory in-service inspecticn asproach might be
svailable within five years but noted that accessability ro the critical areas
wuld bs necessary in order to utilize it and suggested that this was being
provided in present GE Gesigne. Access is aveilable to the areas which are

considered of most concern, meinly the nossle aress a-d the flangs - shell
connection.

Mr. Case asked 1if av “™ accass for visual inspection was equivelent to the
capability f irepecctiug 80% of the vessel volume in GE designs. Mr. Saith
veplied that it was not. He noted that it was not clear that a volumetric
ingpection from the inside of the vessel would be adequate because oi the
high noise level resulting fro '..a cladding. He suggested that an outside
based inspection would be betici. There will therefore be access to the out-
eide surface of nozsles and the flange. Mr. Saith noted that in the material
now in use for resctor pressure vessels the hsat affected zones have the bast
lmpact propertias of the vessel and the lowest transitions temparature. A
fiseable mechanized ultrasonic ilospection device could probably be placed
around ail of the big nosxles, the vessel haad, the vessel shell flange and
the control rod drive connections. This would probably include about LO% of
the total vessel matsrisl volume and approximately 25% of the total weld
footage and * =t affected zone volume.

Dr. Bush asked {f it were possibla to eliminate the noise resulting from the
»ladding swface roughnass and if the internals.could be removed how much of
the ioner surfece would be accessibls for volumetric inspection. Mr. Saith
replied that in any case it would not be possible to get below the cove
support plate so that only S0% of the Luner surface arca would be accessible.
There is some space betweesn the shroud and vessel wall yo that with

appropri-~
3te fixtures about 2/3 of the vessel barrel section and about 1/2 the core
ragiom could be inspected. ( a1l about 70 - 80% of the vessal materisl
volume would be ifnspectable {f core internale were removed. Not much ir

addition te this could be !nspected by spproaching tha vessel from the out-
#ide since the surface will be insulsted and there will not be sufficient
space to vemove ' o insulation,

In response to a question by Dr. Okrent the CE rapresentatives pointed out
that the vessel in the vertical srea ir insulsced on CE designs but that
the Losulation {s afixed to tha shiald rather than the vessel at tha botton
e 4,
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B& representatives noted that fosulstion is iocluded on the vessal vertical
sections but is independently supported on the upper head. However, they
noted aleo the insulastion will be radicactive and wmust, therefore, be stored.
Mr. MacMillan concluded that for BAW designs access to the vessel material
volume from e outside verges oo being marginal.

Mr. Kats and Mr. Lovents agres that in terms of the noise level resulting
from cladding surface roughness probleme associated “sith ultrasonic Lr+. yc=
tion frowm withio the vessel vore oot lusupersble. A defect approvimatesy 10%
of the wall thickness could be resdily found. Mr. lorsuts added that with
matariales such as are presently in use these are the defects which are of
foterest.

Mr. Katz of Westinghouse commented that with respect to a volusetric luspec~
tion he agreed with Mr, Smith that it might take as long as five vec/s to
develop an adequate techniqua. It is now necassary to decide wnat should be
provided so that the techniques not presently available could be utilized in
future. He added thet in his opinion ultrasonic inspection would p-ovide

the basis for these yvet to be devaloped mathods. Westinghouse has, therefore,
vriad Lo allow accessibility for in-service ultrasonic inspection. In addi-
tion, Westiughouse is now investigating with tle vossel menufacturers the
performance of ultrasouic inspections of completed vossels to provide &
reference base for future teets. Such a base is necessary in order to detect
any changes which mey oceur. Westinghouse agrees with the other spokesmen so
far, however, that the tests should preperly be of selected areas rather tlan
1000 of the vessel volume. Plans ifaclude the incorporation of che PVRC sub-
committee/i0E0 Fulure Westinghouse designs.

Mr. Ethariogton asked if the reference maps being made would be of 100% of
the versel volume., Mr. Kats replled that this had not yet been decided, nor
had the responss to any unexpected ladications resulting from this reference
mepping. He noted that at the time of this overall inspection the v sse.l
vill slready have met all code recuirements and this last test will not ba a
code required tes”. Any indications would certalnly be recorded but repairs
might not be effected.

Thare followed some discussion of tha need for performence of refarence-base
tests in s mannar similar to future tests to be made. Some of the veodcy
Tepresentatives present felt that io order 'o be mesningful future taste and
referesce-case: tests must be performad in the same manner with Lhe asme
oriantation sud equipwent and if possille by the ssme technicians. Even in
#uch an extreme case the utilicy and raproducibiiity of the tests might be
doubi ful .

Mr. Givons of Combuetion Engineering noted that many ¢f the points which he
bad to aake ad slready been made but Lhat he intemded tn repeat them. A
100% volumetric inspection is not now fessible for (2 designs. He felt that
selected aress only should be examined. Ultrasonic lnspectior has nct yet
besn demonstasted as an effective in-service test on an irradiated vassel but
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that he personally was lookirg to the IVRC program to davelop this capability.
Accese from the interior of the vessel is now considered adequate for large
defects and ultrasonie incpectiom sbould be confined to & search for such
significant detects only end the techaique should not be prasced to the limit
of ite capubliliity. To get an effe<tive ultrasonie inepection,compatent and
qualified personnel are abscvlutely necessary. A baseline inspection using che
seas techoiques and equipment a9 are to be used io tha lo-service inspections
must be performed. Mr. Givons reiterated that in his opinion the baseline and
in-service tescs must be reslly identidal. UL#¢. Okrent asked why this was
necesssary .f only groess defects were being sought. Mr, Civons replied that
changing eve minor conditions of the teet mignht produce spurious signals and
would meke the detaction of changes very difficult. ir. Givons coocluded that
the definition of the magnitude, frequancy and locatidfi/defects '3 ba considered
unaccuptable was necessary as was a correlstion of defect growth with sarvice

conditions iocluding radiation. He noted that the PVRC program was again being
looked to to provide thesa.

Prior to the luncheon break, Dr. Okrent posed the following questions:

1. What are the relative merits of periodic hydrotesting at
soms prersure sbove design pressure aund

How does this compare with periodic caveful iluepection?

Following lunch the meeting reconvened. Mr. Smith opened the discussicn; he
felt that hydrosta:ic testing and periodic laospection cuuld nci substitute

for one auother. He cited as an example the failure of a large vessel on

ite fourth hydrostatic tast. This vessel had iocorporated io it a large flaw
and had been pressurized ac about 100° below ite transition tempersture. My,
Smith also cited a recent international mseting at which this question was
discussed. The conclusion of thoes present wae that repeated overpressure
tasting is not indici“ed with the materials presently available. Mr. Sailth
agreed in answer to a question by Mr. Etherington that there would be & dis-
tinccion between & “ast sc twice dasign pressure «xnd one at 10% above design
pressure. The test at twice design pressurs wuld produce significent strain
in many areas of the vessel and indications are that at approximately 1%
strain strain aging of the material now being used for resctor pressure ves-
sals hecomes & significant factor. The 110% design pressure test would strain
ouly small areas by comparison and would do relatively little damags. The con-
e¢lusions of the irternational conference cited above actually centered on not

exseeding 110 - 120% of design plressure.

Mr. Beckjord commented that Westinghouse would alec answer that hydrostatic
testing and volw tri. lnspection camnot substitute for one crothar.

Mr. Lorents noted that his personsl experience with hydrostatic testing is
that not all dsfects present are discovered.
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Pr. Okreat pointed out that since the vendors se & S§TOUpP are proposing ounly
partial ultresonic inspection one could also conclude that ths nondestruc-
tive test procedurs wi'l also ot cevesl every flsw. Mr. Lorents and Mz,
Greenberg, however, noted there iw soum exnearience hich indicates that

hydrostatic testing cam (o fact damsge, “of 1dave them in & lesu desirable
conaitiom,

Mr. Davies commented for Babcock and Wilcox. The initial Lydrostatic test
doss more good than harm because it reduces the subyequent strain range withe-
in which the ve=sol Operstes; that it high stress areas will yield ducing
the test and redistribute their stresses. Subsequent hdroatatic tests, how-
ever, are considered to be good only as lecak tests.

Dr. Bush thought it was worth Loting, wvithout personal comment, that at the
LARA neeting held 1o the Fall of 1966 the oplulon of the group concerned with
this question was that repetitive hydrostatic testing was a desirable pro-
cedure. This position was strongly supported by the German and Swedish
delagations to the meating so that the overall situstion (s apparsntly not one
of complete sgresment among the experts.

Following this the vendors met !n

private with the reprecentatives of the
regulatory group.

¢ ‘ACOCE_AND WILLOX COR:.

Dr. M. . asied what the resction of the B&N representatives would be ’o the
preamclgation of criteria of the sort Jdiscusesed in Mr. Price's letter.

Mr. MacMillen replied that he had already statad B&i'e position duving the
opaning session. The accessabliliry of the wnterior o/ the reactor vesscllias
DOt & problem but would represant a mutter of time and inconvenienca. He
noted that the sccessibility now baing considered would require the vessel

to be flooded and if dry access vas desired some design modification vuuld
be necessary. He could, however, see no advantags to dry access at this tims.
Os voluastric inepection he did not understand what techniques were being
anticiputed o#2d noted thot 3&W hed tried to retain flaxibili.ty by providing
access, althcugh difficult and only marginally practical. He also repaated
that io his opinton & 100L volumatric laspection ves not needful ¢nd that cri-
tical arsas of the vessel whould be concentrstad on. Dr. Mann
opluion was concerning precperutional napping by nondestructive
Ky. MecMillan replisd that he thought it had been

inepect in the ssme way with
&L would be done subme .-

askeu what his
test methods

well learned that ors must
the sane equipment and under the same conditions
iy in order to get reproducible results. This was
trus evan Chough sige .o Cracks ware being sought,
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Mr. Pallidine asked what ~ormal practice was on pou=nuclear vessels. Mr,
Davics replied that piocedures on ste:m drume vary tha the surface Ls gen-
ezally inrpected in & somewhat cursory manner and then the sreas of
sttachment of nensatrations, ste., are clossly inspectud. This represents in
soms way a combinatiom of both the critical srea and general i. spection.

Mr., Caze pointed nut tiat one should not necessarily equate accersibility for
a 1001 volumetric inspession with lnspection of 1008 of the materi.l volume
each timas.

Mr. Mangelsdor{ asked what method of {nspection has been found to bs most
effestive. Mr. Davies repliad that in his opiunion visual {nspection and
sur Auvrupoctton by magnafluxing were most effective. He added that the
criterion concerning accessibility was not of concern but the quastion cf
concern would be how much lnspection and how often.

D. COMBUSTION ENGINEERING

Dr. Mann asked vhat CE's positiom would be with respsct to promulgatics of
criteria such ss ware propossd in Mr. Price's lat er. Mr. Weat repliad that
{t is now feasible to visually inspesct amdultrasonically test CE essels.

The intarpals sre completsly removeble. As tc _he advisability of such
inspections he thought theam unnecessary and expensive. It was not clesx to
him what the utility of a visual inspection would be except to discoves
menticipeted svents such as loose components within the vessel. In view

of the large smount of money invoived in pertorming such a test should
ultr% pection te considered necessary he suggasted & heavily support-
ed /to provide s nonder.ructive test which wou d be meaningful.

Mr. Etherington ssked if CE would take the same view of hydrostatic testing
ov conventioual Section I vessels ss they had taken on ouclear vassels.

That is, that a hydrostatic test above design pressure is not necessary.

Mr. Lorents replied that it is now a code requiremsnt to perfo.m & hydrostatic
test pesiodically and that these are done but are considered leak lasts ooly.
i, Palledino asked for some clarification of Mr. West's tiatement that lnspec-
tions ere not necessasy. Mr. West raplied that of course this depends on the
price tsg. Inspection ~f nozzle sreas w .. d be acceptsble sr wuld & bore~
scoping of the bottom of ths reacow vussel. However, removal of the core
barrel “epresent . & step fuict.on in the price tag and therefore is coa-
eldered unveccssary. Mr. Palladino polnted out that the excellent history
of operation of pressurs vessels bas generally been considered to be associ~
stad with the widespread usc of visual inspection. Mr. Lorents replied that
conversely wiaen 8 failure has occurred it is almost alvays due to sometilog
groes and is precedsd by warnings of one kind or apother.

Dr. Mana noted that the point at issue now was the reaction of CE to the cri-
taria for sccessibility. Mr, West replied that C8's Leaction would not be
séverse sioce the*r vessels are sccessidble as 2 matter of slaple prudence.
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E. WESTINGHOUSE ELECTRIC CORP.

by, Case asked what vestingtouse's position would be on criteris such as were
described in Mr. Price's letter., Mr, Backjord replied tust he felt that
Westinghouse was alresady complying with . e criteris and had done so starting
with the San Onofre sad Comnecticut/ p13hEl. There have also been pians ia
effect begioning with the Rochester a.d Indisn Foint 2 plants to provide a
veference base ultresocuic test of approximately 70% of the vesssl volume
slthough a 1000 inspecticon would be foasible. Mr. Beckjord also noted Lhat &
hydrostatic .. . was not consider ' scquivalent to nondestrictive test methods.
Mr. Beckjord aaded that while West_ughoune irtended to carry through its
plans on volumetric inspection derzils will have tu follow the development
work now going on on ultrasonic test meth is., No schedule is yet available
for periodic refesting in Westinghouse plauts althoughr he beileved that such
& yrogram would be effected. .

Dr. Okrent asked Lf the two-week time iocremsnt suggested for tna performance
of cuch an in-service inspection of the vessel surface was really considered
e realistic estimate. Mr. Kats replled that it was based on the removal of
tha lower rore support structure several times st the Sas Onofre plast. The
difficulty of fit «t the radlal support member wus no. tound to be & problem.
He suggested that the estimates made by the orhar vendors present at the
mseting might L.ve been “ased oo the lack of experience or aarlier adverse
experisnce. Re did not feel thet the Westinghouse estlmate would be changed
by radiation since fuel handiing type equipment had been used. Mr. Kats
ropeated that the two-weabk figure cited was above and beyoud the time requirad
for norwal refusling operstions and Jid not include the time required for the
‘aspection iteself.

Y. GENEBAL ELECTRIC CORP.

K . Case asked what CES pogition was concerning criteria of the type suggested
in My, Prica's letter. Dr. Greegar replied that it was now felt necessary to
koow more about the specific ‘ondestructive test methods posed before these
could be used as bases for crir-ris. Dr. Mann pointad out that what was now
baing discussed was the crite .on for sccessibility itself. Dr. Greager
noted that it was difficult co determine what access provieions tc allow if
it was not clear what would be necessary, He repeated that it was first
necas Jary to develop techoiques.

Mr. Cede thought that e dirtioction had been mwwde by the Regulatory Staff whish
separat+d the development of the techniques from making space avallable so that
the *echniques could be used whan they had beer developed.

Ur. Okrent no . that it was still not clear to him what ihe practicality was
of the cccess the outside of tue vessel which had boen discusse-d. Mr.
Hubbard replia  that thaere is easy access to the major nogele areas and that
the question arose in connection with access to tue barrel sreas. Feasibllity
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st this location would be sesocisted wvith moving the shield sell back and

{* was Dot now cloar how far beck the shield wall would have to 2e moved.

Gi's position in guoaral is that thevs now axiets sn adequate test progras
for the present generatiow of reactor vesiel withou. modification.

Thers wss & great deal of discussioun conceruing the possibility of various
modifications which would allow an incresse {n the amnular space betwean the
biclogical shield and the reactor vassel insulation. The Westingbouse person=
el repesrted the difficulty of providing such an incIesse without at the same
~ime inci asing the total cout/inmant volums, ~te., Mr. Palladino noted that
it is presently snticipated that the vessels now under construction won ld

last 40 yesrs. If access i provided any techniques dow:l oped would be useable.
D . Greager repiled that in bie opinion GE was now providing the access
necessary to perform iaroect y as required to assure the vessels would per~
form se designed. Acy addition in accassibility and tasting are apparently
based on the asswption that if thase are not provided ons is taking the risk
of & catastrophic event., Dv. Creagsr felt it more -ikely that 15 years of
development effort would indicate thet the vessels < they are presently being
fabriceted with che techniques available would fail 1 at all, througb slow
lesis wd without risk to the public haslth and safety. Mr. Palladiuo agresed
that tne underlying premise was indeed L at {f such inspectirms tre DOL pex~
formed a eigoificant risk of catastrophic failure existe. He noted also that
toe resscon most offered “or the high dajrea of success of pressurs vessels in
non-nuc lear service is pariodic inspectiors. Tue tendency, howevar, has been
to bury reactor vessels after construction.

There was additiorsl discussion of the probless assoc {ated with p
increase in the space available avound the outside of & reactor vesssia,
Dr. Greages pointed out tliat sny approach to inciedsed accessibility calls for
sose penalties and felt that s wore substantial cesson ahould be evesilable

than tha suppoeition that theve willi be 4 meaningful inspection technique
available i» the future. \ :

roviding an

Mr. Case asked how long it would tice (O perform the nacosaary dzsign changes
{f the Commiesion decided to promulgate criraria calling for incr2ased acczaesi-
bility- Drr. Greager did rot fesl that he could answer that question., Mr.
Smith seked egein way it was considersd unnacessary to inspect mors than just
the o csiled criticel areas of the vestals. Mr. Case repiled that accessi-

bi'ity was nocessaiy "o allow cne to eccommodate a new definition =f critical
sreas should ons arise.




DEMARTA™M
AL LANLAL

s /he
QU /48
— et el b ot

2 ATY D ANITY T
BOILER ANI
OCTEAR VESSETS

SYUN AU ¥

(TR RS ]

etrtary

e e

ar

General Manager ha

o - -
-t

ttached




