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+° . RPROCEEDINGS

2 CHAIRMAN PALLADINO: The meeting wiil please come

'r_é-totorder;-i" . R
';4 ':Tf'A’t The suhject of today = meetlng is a. brleflng on
' 59ressurleed thermal shock of reactor pressure vessels. The
‘Gbrleflng is belng held in accord wlth the Comm1551on s |
,7cont1nu1ng 1nterest invthls lmportant toplc and with its
8desire to’ be brlefed perlodlcally on-progress belng made.

“ étfejf } | At this tlme I suggest that we prooeed with the
10.briefing and turn the meetlng over to Mr. Dircks of EDO. |
11 ,A . ¥.H.HR.~DIRCKS= Hr; Chalrman, this is to give you a

‘12status report ‘on- where we stand on thls issue-and to brlng B
:13you up to. date on the recent staff actlons that have"
<”14occurred since. the last tlme ve - addressed the Comm1551on..];

*;&5:, - 'E;‘ Tom Hurley w111 do the brleflng.v:Tom, as you

-16know, has recently shlfted over to 'a new p051tlon.* But
;j751nce he’ had followed thls lssue up to very recent days ve
athought he should do 1t.. Steve Hanauer 1s there to prov1detv

;19the tran51tlon team and w1ll ple up Tom s dutles as Tom 1s

ZODhased out.

21 C With that, Tqm;‘ﬁili yoﬁ_5égint |
ﬂ-zéj: 1',u\ith.hHﬁRLﬁY:-eIido-this in‘mfhspareAtime.at hight;"
,{ésiﬂ‘;th t_“h(Laughter.)'s I H |
'g4di_[:'i{“"h lot of work has been doneton thls toplc of

'_;25pressurlzed thermal shock since. We brlefed you flrst last
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1 June. The staff conclusions are really the same as we
2reported.them baCk iast'June; although-we have"much more

3information. Still there is a. 1ot of work that is needed to'

'5f4develop a’ supportahle regulatory p051tion and that is why we_-'

Af5be11eve that we are still 901ng to need the extra time to
'i-Gdevelop the baSlS forra staff p051tion on- the matter.

; f!i So I Wlll discuss thlS recent 1nformation since:
_\»81ast September when we were down 1ast and then where ve seenm
‘9to be 901ng. K | | |

p1b-_” - Could I have the first chart, please.

11 ' o (Slide presentation.)M
12 o I thlnk 1t 1s important to. recognize that there is

13100 clear-cut time 0T status of a vessel when a vessel

'.i4changes%from‘beingvsafevto~being‘unsafe.' I have found that

';15a very difficult concept to get across when I discuss 1t

7[16w1th the media, but it is largely a matter of Judgment which

17depends_on:a“good understanding«ofithe risks involved.v
RCU D’COHHISSIONER GILINSKY: Wait a minute. I have a
-1911ttle trouble absorbing 1t also.::C1ear1Y"therelis’a |
roontlnuum and things can get worse: and worse and worse and
'>21so on, and as that happens the risks go up."

| '.22’ R MR. HURLEY. That-ls right.

t235 o l_ COHHISSIONER GILINSKY. So in nature there isn 't

‘°-j24any sharp 1ine.: But we have got to dec1de where we think we-; "f

-'?:25OUth to draw the 1ine.‘:

v ALDERSON REPORTING COMPANY lNC
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4
l : : .
€@ 1+ MR. MURLEY: Yes. -
- ( : . ,,4. 2 ,-v:fj 'COKHISSIONERtGILINSKY: ‘Are you going to address-
_;:iii: 7ff 'if,stﬁaf?-' o _" . " | o | |
SRR a¥~~44“f7-ﬂ1'1 hHR.hHﬁﬁiEYfﬂ Yes. That is ﬁhere'uelarejheaued, as
:::::;:-i?otl;;_Sadhatter of fact.f«;; | : |
6 o COHMISSIONER GILINSKY: - But Ifneanuthat is true”of.a
T ifjﬁr. 7 éverything ve deal wlth.' That la ttue of thickness of
_ f’?fré."“i:*econtalnments or. Just anythlng.
lwaﬁ_;;f: Lkagz_ . MR. NURLEY: The goal is to draw that line, that
,~:~t;;a,-f?tl;jo:is'rioht.f-Right»nou’Ourwreguiations uoanot'place any;limits
—i_% E .fe1fon-the"brittleness-of preesureﬂvessels,' The risks
. .__'r 'i121nvolved -——- | | | | | |
‘ 18 . . ' COMMISSIONER GILINSKY: Wait a minute‘-.s- Isn‘t one

~15wrong?

16 o 'HR; MURLEY# Yes. Appendix G discusses. lt, but'it‘5

t17ls malnly cool down 11m1ts and heat up rates. It does not
'r.18place an absolute limlt per se on the brlttleness in terms
;?190f reference temperature that a. vessel can: reach.. Thatvls
,fzowhat we are almlng for, as a matter of fact. That is the
.21goa1 of thls program." R | |
- 22 R couulssxonra AHEARNE: Are you aiinin.g for some -
o areference temperature? I. thought your flrst comment'there‘Q
524was that another way of looklng is saylng that you can t

n’ﬂﬂ stlmply set a 51ngle reference temperature and say that w111

' 'ALDERSON REPORTING COMPANY, INC, '
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1 be the;criteria. _ _
2 -~ MR. MURLEY: No, I didn't mean that'. There is no
éclear-éut line, that is meant to say, ‘that you could talk
”4>4about a- vessel belng safe versus . unsafe.‘ Now, as‘
5Commlssioner Glllnsky p01nts out, nevertheless one has to
6have regulatlons. We wlll do that when we - assess the rlska
7Presumably there Hlll be a safety goal or some klnd of
'8target we can. analyze; v | |
é 1~ ‘1 COHHISSIONER GILINSKY. Walt a mlnute. That is
;1050meth1ng for the long ‘term. though. vHe may~notahavera
’ 11regulat10n now, but ve have to. have a view: on what is
{i12acceptable and what isn't acceptable.h Are we-901ng‘to hear
i;13about that? | y A
}_,;‘.,'.1.4 . MR HUBLEY. Yes. ouf vi‘ew is -that- the vessels
5are acceptable now-- and that we belleve ve, do need a
ijeregulatory llmit but it takes tinme to. develop one that is
e17supportable. We. hope to have one, say,» by next summer.
48 . . CHAIRMAN. PALLADINO: You will address, however,
119ﬁhat‘onr;riskA15"1nwthe‘1nter1mé'(
s20~ R 'hR' hURhEY-l Yes. A ,
o conuxssxonnn AHEARNE: And what kind "or" a
fzécrlterlon or set of crlterla you.are tentatlvely looklng at’
3'23__'-, HR. HURLEY; i Yes. We can talk about that. o

‘;24ﬂ35j1 ;f The 1tems 1nvolved clearly are very compllcated.:~‘

figsThls ls one of the more,‘lf not the most compllcated,_typeiV':* B

" ALDERSON REPORTING COMPANY, INC, .
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1 0of regulatory issue that we. face because 1t cuts across many

2dlsc1p11nes and.many.matters. You ‘have the. tran51ents, ‘the
3 vessel propertles and so forth. _ | o
4“-2‘“ " COMHISSIONER: AHEARNE. ‘_' vaﬁlénﬁt youalso add to
h‘s'that llst operator actlon°‘ e T -

e oL HR HURI.EY. Yes, T should have. lhat_is- right. .
‘ <'7" , ?' " COHHISSIONER AHEARNE. That Ase.em'ed to‘"beia sa jor
8p01nt in much of the dlscu551on. | |

,9:" " MR. MURLEY: TYes. |

?107-;-_J_:“ CbHHISéIONER:ROBERTS=~lAre:therelmany nysteries
j‘ﬁ about the materlal propertles of plate and weld metal?.
1f12;7ft: ;_' "MR. HURLEY: Yes. there are, because it is

;131rrad1ated and that does 1t.w;

"f'14{l_},’ai The second chart, please.

T 1, o Now, “this is'a hlghly schematlc curve. .I'had'

~h«;16hoped to 1llustrate the followlng p01nt, that for any glven

'17reactor one can presumably construct a curve- of the
1aprobab111ty of a. tran51ent of glven severlty versus the'
h1gsever1ty of the*tran51ent.: Our experlence tells us . that 1t

A 2ofalls off Hlth severlty. So that there are a whole class ofi
f121over coollng tran51ents that one could talk about.}

'iééhljrjih We have in" the past dwelled very heav1ly on the

23Rancho Seco tran31ent because 1t 1s one that was"

H”;‘24exper1enced.‘-So ve. tend to use that as a benchmark 1n our . liv“

'T,fgscalculatlons and 1t has a’ certaln orobablllty of occurrlng

ALDERSON REPORTING COMPANY INC
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"1 that is shown schematicallyvthere.
2 On the other hand, there can be, and we have
3a1ways,recqgniied that there can be more severe
‘ 4tf€nsients - _
5 ' | COMMISSIONER GIIfﬁSKY& .You say “"which would caugé
6vesselfcracking." Which:vessel, the Rancho Seco vessel or
7 some other vessel?
8 HR. MURLEY: Well, that is my point. This curve
9 would be different if we could construct it. This would be
:10differen£ for each reactor. ’_
11 COMMISSIONER GILINSKY: Is. this férAthe Rancho
12 Seco vessel?
13 4 MR. MURLEY: It is just a.schematic.
'14 o COHMISSIONEE GILINSKY: The reasbﬁ_I Ask is
.-15becaUSe'last time ‘I believe you.ér soméone‘elséiinformed ﬁg
 16that the Rancho Seco transient in another vessel might havé
‘1}1ed’to-cracking. | |
18 ‘ COMMISSIONER AHEARNE: I think théi is consistent
19with,what-Tom is saying. What he is saying is that each
oo vessel has to be analyzed for each series —--- |
. 29 COMMISSIONER GILINSKY: That is what I am asking,
‘22whether that is for the Rancho Seco vessel or not.
23 . MR. MURLEY: Well, that.couldAbe,‘for éxémple, for
. 24 the RaﬁchO’Seéo vesse1. Let's say it were. AIt'has some

. g5 certain probability of occurring but we would assess that it -

ALDERSON REPORTING COMPANY, INC,
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d wouldn t threaten the Rancho Seco vessel now at all and

N.,2probab1y not for another,'say,’ten.effective full-power

3 years.[ But there could be a more severe trans1ent show down'f

‘i4on the curve that could threaten the vessel.; - - |
':*[eéfvftg~f? couuxsszonrn ‘AHERRNE: T thlnk Vlc = p01nt though,A}v:f;
.;NNGTom; ls that the 1ast tlme there‘was an- 1mpression 1eft that”
‘7the Rancho Seco tran51ent itself could be that tran51ent |
'Bwhlch would ‘cause- vessel cracklng in some other vessel,
h'9correct?v o | | |

‘f;jofhf‘t‘[.h_HR}NHURIEYtJfNot'yet; no.~i”

” -&1]'~;;ffl_}coquSSIONER GILINSKY: That is: Hhat I thought.
fiilZE'il:;wNNfHR HURLEY. _We ‘have analyzed the oldest vessels

‘ff;13u51ng our own analysls methods developed largely at Oak
:ﬂx14R1dge; and we Hould say that even for the oldest vessel"
‘NJNd5today the Bancho Seco tran51ent vould not crack that vesselk.fj‘
"7;]d6u51ng nomlnal prooertles, that 1s not the very worst
1,17propert1es that you . could 1mag1ne.} . -
'JVQHéjff f”fﬂ- Hext chart, pleaser _l | (
‘}:193’ iiiff)_Thistls”hlghlv technical. I showed it to the ACRS5>7
~jéoﬁheniwe¥€§1hed to them a couple of months aqo.» It 1s to
: Qtlllustratefthe staff s v1eus that there are-a: number of R
’7—'22margins 1n the fracture mechanlcs analyses that are done.if
'N.;éstﬁtshﬁti‘ Probably the two most 1mportant would be the.i
‘T*';24second and thlrd bullets there., The actual Shlft 1ni-:fr+

-fééstemperature we thlnk Hlll probably be less than we use 1n

ALDERSON REPORTING COMPANY INC
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'tnfneg. Gulde 1 90 VThat will be borne outulater -as we see 1n‘
1t2the responses that ve got from lndustry. :
L{~é.751}-_e, Slmllarly, the ASHE Code toughness curves that ue"'
€“4use in. the calculatlons tend to he, and in fact are lower “é.
“if,sbound curves.% We don 't know the amount of marglns that
.~3n6those'two 1tems give- us; but1we are d01ng a statistlcal
‘§7analy51s,tontryato get afbetter handlefon the.marglns;
 ;J8§fne y ;E;Nowdthere are’ sources of non conservatlsms - i‘f
“9.\.ai"”5‘COHHISSIONER AHEARNE. 5Cou1d'If3ust ask_a question?i‘
‘_.1o'£s‘fl,37\na HURLEY: Yes..'-? t . =
‘tfﬁf"5f{cifg:.coquSSIONER AHEARNE., The first bullet, is 1t\>
'f?a?123ust that you assume the presence of ‘a flaw, or do you"

f;:;aassume ar presence of a necessary 51ze flaw? fff;>"

‘7”,}15crack. ‘

Haj;17that also ls an lmportant --”(Inaudlhle).
'ﬂi}j{3g€tf};' (MR, HURLEY" Yes, it 1s. It is a/conseruatlsm.f»r'”
1gIt is almost 1mp0551b1e to quantify 1s the problem., So we*ﬁu
:fgotake~the conservatlve regulatory posture that ve just have.i 
g€21to assume a flaw..‘. P _ A ' g B
't5253_,{}fc; COHHISSIONER AHEARNE. But, as. T trledlto drav.
”;{23out,uit is- more than Just a flaw._ It is. a flaw of a- certaln ‘

‘ 04 min:.mum s:Lze.

‘iﬁs*fii;ﬁ@:‘ﬁMR. HURLEY:1 Yes, but for the klnds of severe

ALDERSON REPORT!NG COMPANY INC

400 VIRGINIA AVE 8. W WASHINGTON D. C 20024 (202) 554- 2345

]ﬁﬁ[_¢4:.'jn MB. HUBLEY. Of a flaw large enough to’ lnltlate aiv;V'ww

he COHHISSIONER AHERRNE: Now you don't feel that :_"' o



.10

1 tran51ents that we look at it doesn 't take a very deep

2 flaw. " A half an inch, for example, deep. flaw can inltiate;a

- .8 cracke.. : _ _ _
4 " COMMISSIONER AHEARNES;fate those commonly found?
5 o _HR:fHURLEY} The questlon is. are- they commonly

(‘6foundé They have really only started looking w1th good.
‘ft7 techniques, as I mentloned last tlme, ultrasonlc technlques
-Brecently.; They looked at the Oconee- 1 vessel for the |

5t9ten—year 1nspectlon and they found 1nd1catlons., They.are

: Onot really cracks, but Just small 1mperfectlons that can be

11of .an - elghth of an inch say deep. Thls was: the flrst tlme'
‘k;12that they, u51ng these sophlstlcated technlques, really

';f1alooked rlght underneath the claddlng and they found these.

'{,t14Now they are not what you would call cracks, but they could:f

};151n1t1ate cracks for severe: tran51ents. o e
16 l'f‘b COHHISSIONER AHEARNE: Hhat T conclude from. what
- 17you sald is that they don t reach the level of the mlnlmum
851ze that you spoke about. You sald one-half lnch I thlnk.-“
vuo.. : ’iith. HURLEI:» No, a half 1nch is not necessarlly
izomlnlmum.' _ | B | ’ »
'521v . CHAIRHAN PALLADINO.' xbufSAid a'nalfaiﬁén,'tnen
?22you sald deep and then you sald an elghth of an ‘inch deep.;

. 3D1d you mean the crack -—>(Slmultaneous.Conversat10nsx-

\ti24Inaud1ble).“

~g§§5Q,'“_ ’7>_MR HURLEY. "I am Sorry. I didn’'t mean to imply

ALDERSON REPORTlNG COMPANY INC o
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1 that afhalffinch wasya minimun”size.for initiatinc a»crack;
' zénaller_flavs,can.initiate cracks if theistresslis!high
ASenough; o » .A o . | 7
4 COHHISSIONER AHEARNE. .sa-thére is no minimum siz;,'
1.t15flaw that you: vould conclude would not:lead: to the crack
Ginltlatlon whlch would be of concern? o
7 ¥R HURLEY; ' Let me ask someone fron'fracture

: &mechaniCs- Is there a minimum;size'flaw,»Ray?'
=h9_ © HR. KLECKER: Not really. It all depends on the

VEOSeverityvof theztransientxitseif,that'you assume; ’If'you

-y11assume a very severe tranSLent and lf you 1gnore the effect

212of claddlng, then cracks on the order of an- elghth inch 0T,
C13quarter of an’ 1nch could 1n1t1ate., However, wlth the
'id4underclad lndlcatlon vhich he is: descrlblng here, 1t 1s not
‘.L 16 very . 11kely that that partlcular flaw would lnltlate because ‘ ‘h
fﬁeof the toughness of the clad over the top of 1t.,-Soﬂthis S
3 17gets into some of the assumptlons we have to make’ 1n5the‘ -
'~13analy515 wherebwe feel there are ‘some conservatlsns."
19 - CHATRMAN' PALLADINO: - Is the length of the crack
‘ 2051gn1f1cant or . not? CIf-ite 1s an elghth 1nch deep and a -half

'211nch 1ong 1s that worse or better or not 51gn1f1cantly

-22d1fferent?

“23":-;g; kHR. KLECKER£ The longer the flaw the more llkely
' 241t is to propagate.u A very short flaw vould not necessarlly ;7}'

‘251n1t1ate.f'

- ALDERSON REPORTING COMPANY INC
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1 . MBR. MURLEY: Thebnext:chart, pléase.

2. . . .. There are, as I mentloned, ‘some - non-conservatlsms.
"f3also¢ We put. this up.primarlly for completeness. I thlnk

.4the most lmportant one ls really the flrst one and’ I have

5already mentloned that. There are overcoollng tran51ents

' Gthat can be more severe than the Bancho Seco tran51ent.(-So
J_7we don't by any means believe that using the Rancho Seco ‘as

: aarbenchmarksls the worst that one can see.

‘9 . . CHAIRMAN PALLADINO: But is that a .

‘10-non-conservatism:in analysis or don't you.analyze each -

ﬁ-scenario-as'an-independent'analytical problem? I can accept

hﬁjzthat.firstjone;::Itxis‘certainly’true.,

‘ 131‘*f7 ;e. -hR}.hURLExt Yes;f Actnaliy{it;istnotja

'f14non—conservatlsm._:we.anaixie;xyes;,the~moregseverehfi

T[15tran51ents; ' . -j L | - _
16 _‘v«;ﬁ CHAIRHAN PALLADIHO. “But the other“itens*areftrniy 1§h-
'17non-conservat1sms even after you have plcked the scenarlo
‘180neuevaluatlon?- ‘ R |

1'19'V B HR. HURZEI;' I. have llsted those as potentlal

2osources of non-conservatlsm, yes. I mentloned that the

:21RT __Shlft nay . be higher: than the Reg. Gulde 1. 99., That~

‘NTD
2215 a. true statement, but At 1s very unllkely because the

‘[>23reg. gulde was. drawn to bound all the data 901nts.w38ut( ,>

24there ls the chance that 1t could be hlgh.

325;;'ga7-* couvxssronrg AHEARNE. I guess I flnd dlfflculty

ALDERSON REPORTING COMPANY INC
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fhavihc eme‘bage~that:possib1y‘the conservatisms are;that the
| ,2actual Shlft wlll probably be 1ess than 1 99 and then on the
;33non—conservatlsms that lt may be hlgher than 1. 99. That is-
“”4tooymuch'fence straddllng‘v‘ | . o
Sl o "S (Laughter ) H
féS lfhh}‘ ‘MR.. HURLEY.' We' belleme unequlvocably that: thet:
'7actua1 Shlft wlll probably be 1ess than Reg. Gulde l.99.
8 5: couuxssxonnﬁ GILINSKY: Remind me what BT ' is.
9}. ,.' "HR. HURLEI._ That is the reference tempergzgre at .
10wh1ch the materlal becomes‘brlttle. It is. deflned generallyw
.11through a- Sharpe Test,,when a Sharpe specimen_would“crack at
S-1230 foot-pounds. That is. typlcal. ‘ - N
e CHATRMAN PALLADINO._ And thatfvariesxwith-fihehce?“ -
:ffj4 - Ems;i MR.. HURLEY: Hlth fluence that reference‘ o
a;stemperature shifts to: hlgher tempratures, whlch is tc say
-116that it becomes more brlttle..; blv . B
P L COHMISSIONER AHEARNE., of course,:it”is not a .
‘Smege/noeédt' It'xsf? deflnltloq poiht oh:theichr%e;' B
‘19 T MR. MURLEY: ~That is right. o
';éo_=" S"; "COHHISSIONES*AHEhﬁNE:' So’it-isn‘t'that'om one
'-21side it is not brlttle and on the other 51de it is suddenly

Z,“ 2embrittled.,‘

o3 "Qgi?t;ua HURLEY.» That is' rlgnt.__} a
'>¢124 fv,;ff¢d,The next chart. | N
'25;_'ff_ff:551nce we met with" you in September we have had u¢,7d'

ALDERSON REPORTING COMPANY INC,

400 VIRGINIA AVE, S.W., WASHINGTON D.C. 20024 (202) 554 2345



14

.1>meetinos:Hith.thexowaers:orodps. _
2_ | : COHHISSIONER BRADFOBD.‘ Tom,-I had thoughtiyou. v
»3were going. to go down the: last chart.* Can you. talk a- 11ttle
4b1t more about the fluence calculatlons p0551b1y belng in
serror?'f. ‘ | :. i ‘” ‘ - _ |
6 'A vjf.‘HB;:HURbEfg’héﬁt back on the’iastechart~onb
. Tbon-cobseriatisms.‘ o |
8 ‘ '~Now;we:generallf areﬁassuming_a pius or minus. 30
}9percent or QO'peroentjuocertainty-lwI-don’t'hhow.exactly‘forf
10each spec1f1c calculatlon uncertalnty in. the fluence. 'ﬁe -
”11use nomlnal neutral fluences in the calculatlons.» There :
t;12clearly ls’a.spread.on elther 51de”of that-‘ In:some of ‘the.
13Comhustlon Englneerlng early calculatlons they were'f- |
]f14substant1ally off in: thelr estlmates- For example, hhen'”;
;.15they pulled the capsule out - oF Halne Yankee they found that
l16the fluence ‘was off by I thlnk about a factor of two 1n the '

17non—conservat1ve dlrectlon, that 1s to say, they were

r‘718underestimat1ng ‘the fluence._

'19*‘; o o COHHISSIONER GII.INSKY. lD'o'esn"t-that‘ ~mean that'youfu
fzohave‘got an uncertalnty 1n the effectlve full power years
21 which is comparable to that? | |

22 r«vHR..MURLEY: TYes, if we still ‘had-"thiat, .
‘quocertalnty. Now that began to show up a.few years‘ago an
f 4a11 of the Combustlon Englneerlng calculatlons malnly |

"25because they used a 51mpler model than other people were

\ ALDERSON REPORTING COMPANY INC,
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1 using, a one-dimensional transport calculation. They have

2 now corrected those for capsule measurements and they do the

'3 full two-dimensional calculation.

4 Furthermore, there-is a benchmark research program

5at Oak Ridge . where. they and the other two vendors have taken

6 part and we feel comfortablé that they can calculate it . to
7 within 30 percent.
8 So the numbers we. would quote on anj of these

9 fluences and lifeﬁimes.would be our best estimates as

10 corrected today.

11 '~ CHAIRMAN PALLADINO: I am not sure I understood
12 the answer touwhat-I.thought was CommissionerzGilinsky's

13 question. Did you say that this was an error in full-power

14 years, effective full-power years .---

15 . COMNISSIONER GILINSKY: An uncertainty.

16 CHAIRMAN PALLBDINQ: Yes, an uncertainty, or is it
1fan uncertainty in the cofrelation between fluence and

18 full-power years,'dr:maybefboth, I don"t know.

19 HR. MURLEY: - Well, i-understood the guestion . to be
20 the following. Suppose we. were to quote:the vessel life as

2¢ 30 effective full-power years and then we made a measurement

22 when we pulled the capsule out and we found our flux was off.

23 by a factor of two in.the wrong direction.  Then there would

24 be a direct teduction in our estimate of full-power Year

- o5 lifetime.

ALDERSON REPORTING COMPANY, INC,
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‘-1:l' T CHAIRHAN PALLADINO. It'uasn't an uncertainty in
u{ 2what full—power years you had run up to that tlme, but
‘3rather lt vas a correlatlon between the fluence -—
& (Inaudlble)..» |

-5 f fz - 4 HR. HURLEY. Yes. I belleve that “is rlght, yes.'l

e_] R COHHISSIONER BRADFORD. .I;guess;I am still a

| 711ttle confused.~ I had thought you were using error bands

,Bof,20 percent,on fluenceacalculationsa Is that'wrong?

9 j‘ofj_ ‘-HR;AHUhLEl: That is what we believe we can get
flodown,to;. He haVe more or less demonstrated that on the
"djrhenchmark progtam.at Oak Rldge.- l _
g12'; :hf\» couuxssxonrn BRADFORD. What were’ you uslng say 1n1'-
:”-§13the estlmates you gave us: when this. flrst came up last

;;j4spr1ng with regard to the seven ‘or elght problem plants?

."5ﬁ57, f;fi-. MR. NURLEI.V There we. use the mean calculated o
“qevalue. |
17 COHHISSIONER BRADFORD: I seé. So ‘that when you

i 8made statements about probabllltles of serlous events you
'.19weren t u51ng the upper end of the error hand but you were
:20u51ng the actual mean calculated value? - »

;}21"li s MR._HURLEY:~‘For the flux'and.the fluenoe, that is
.ﬁéfright. Where we- use conservatlve propertles con51stently 1s'_€
u231n the materlals propertles, and what else, yes, the
w24temperature Shlft and the materlals toughness propertles.

1é5For the copper content of the weld and the fluence j‘; S

. ALDERSON REPORTING COMPANY INC
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“1 oalculatiohe‘weuose mean,values;-or so . far we have,ueed;mean.
’ »'2‘va];-oee. | | | |
e cokKIséiONEﬁEAHEARﬁE: What is' the uhcertainty in
’.P4thepflﬁehde*heashreheht'——-(Inaudible);;‘ - | |
5. o HR;‘ugnixy;f'TneVuncéfiaintX*inffhe'fiueﬁ¢é]"
6meaehrement;_riethme.makeﬂsure Efuﬁdersté#d,thata_5Thef.
»'Tﬁlacevfoiis;in:thefcapSules.andxthen‘they,count:those'foilsf
dand:from-that.they haek‘calculate a fiux-level. I guess |
‘;Qrioht offhandel-donft;haye an estimate.for that. The |
'w.1iqeouhtino statisti¢soare~c1eari§_ﬁery“precise.‘,I would,have
11tolsay it is_infthe-rangehof.1dftoo20‘percent would’be'mf

12 estimate, butultcan*CHeck that.i_jf

‘>':13}.‘fa.~" COHHISSIONER BRRDFORD. I had thought your Oak
’g14R1dge report put it at. 50 percent.:'l!
:-Jsz- _",_‘ conuxssxonga AHEABNE. The. measurement7 |
:16" 27; - COHHISSIQNER:BRRDFORD;.-!esg;rI-don t.haje'it_here
" 47 though. | o ' - L 1
:1é1:hve"i ﬁR;fEURLEY"eoakiRidgehthemseifes:éStihaf?d thaff‘

‘119the“calculation.thatjone coﬁldfusefwouidjbefblus or minusfSOv.r
yéoéercent;“b N | o R |

té11Af"' COHHISSIONER AHEARNE: That is what T thought..
eéZ‘ _f o HB} MURLEY.- We thlnk we can do better than that

t-f23and we thlnk we currently are d01ng better than that once

‘“.,24one takes 1nto account the capsule data that ex1sts. _;.

a'fé5;~'gi 7 Chart 5, please.'
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1 ' COMMISSIONER GILINSKY: What is our estimate of
2the effective full-power Yyears that have already been
';3clocked ln a reactor° ’ o .i |
e '. MR. HURLEY. 3 Weii',?' it wo’uld r‘be'uthe‘accuracyﬁof".-our' |
rfsflux calculatlons ha51cally, and they have been benchmarked-e
6against the measurements.- I thlnk the sum of those would
_7probab1y be plus or minus 30 percent whlch is where we thlnk
8we arehtodayag - ‘ ’
°. COMHISSIONER BRADFORD. l—guess-Iwam stillv
‘J0confused about that. I would have thought that the
rﬁ effectlve full power years was a’ calculatlon that dldn t
1_‘12have~much-to do~w1thvthe flux. measurements-but had to doj_'
'13wlth the way the reactor had been. run..:' | |
: 14 HR. HURI.EY. Well, it is, but ’_-r'__- s
- 5. . CHAIRI'IAN PALLADINO: I wo‘nder .ivfi-o‘:ur ’términoi,o'gy”j"»'
;1615»consistent9 _ | _i - | - o o
17 1 : ~( COMMISSIONER AHEARNE. I:doh't.thihk_so basedﬁon'd
'taPeter ‘s questlon. | o i | ‘
:l19i':_: Tﬁ: (Laughter.
R COHKISSIONER BRADFORD: 'Hell:,' 'ﬁy‘té'rminoiog'y ‘is"
:J21often lncon51stent, but as long as. the rest of you, are on
h‘zthe same: wave length I will catch ‘up. - But-I had been’
i;23assum1ng that effectlve full—power years was a calculatloni':ff
wh‘4that essentlally took the levels at whlch the reactor had

250perated and translated them lnto jears of operatlon at 100 ;
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“fﬁercenttif.it had"heen‘run that way.

2 4HR.<~HURI.*EI_':: ‘That is correct..

3 S 1C}llAIRHA‘N_?Ath-D-I,NO:_: That i's",wny T found it -

_4necessary to. clarlfy that earller. . o

:” 5:f. ' COHHISSIONER BRADFORD. That is why I didn t

'heunderstand the answer. to Vlctor 'S question which seemed to

7 suggest that somehow.the;effectlve full-power years flowed
‘8from a fluence calculatlon. | |

':9}‘ o CHAIRHAN PALLADINO. If I understood him
':10cortectly, they are: u51ng the. terms two wayse. Theaeffective

;]111full-power llfetlme and then ve were talklng ahout effectlveﬁ
d12fu11-powervyears up . to a. certaln'p01nt. He is saying ‘that |
f131f you had expected the plant to last uo years as- the
'{14effect1ve full—pouer llfetime, then there were ‘some

ttz15measurements made that would have showed that they were '
'16unconservat1ve by: a factor of two . and sald the vessel would ;-”'

‘.v17have only had 20 years -of full power llfe.. |
‘19A‘ '.h. Then - we began to talk about effectlve full power
‘vigyeare of_operatlon and~that is what Iathlnk;YOijere |

";éOreferring to*here;-and‘Ifam not snrelthehrecent\qnestion?was'
:;21on that suhject. _ ‘ |
'H22',fj“ ' COHHISSIOHER BRADFOBD.  I see. | o
‘23ht %c o COMHISSIONER GILINSKY. Well, let 's take it back
aé24to the way you flrst put it, and I am Jumplng ahead a llttleie

Affzsh;tf,hut_yougsaywin,the ﬁlrst;1tem4here at least threerﬁfn

.. ALDERSON REPORTING COMPANY, INC,-
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1 effectlve full power years: before concern: w1th any plant.
2 Now what assumptlons are made about the uncertalnty in
*;3dec1d1ng that? In other words, what~assumptlons are made>

) 4 about uncertalnty in. how fast the vessel is. becomng -

‘g>w5embrittled ln effect? In other words, there 1s one. sigmna- or;i

1'6two 51gmas or nothlng or thls 1s the mean or what’ That-
. 7applies»to any one of“them. I just happened to pick this

8' one .

9. _ .HB. MURLEY: These are merelyhreports-of.what the .

" 10 owners groups- told "us. So I can't answer preciSely.what

11 they mean'uhen they say any number of full-power years. But

_1Zin.general;uhen,we doacalcu1ations,‘the Staffbdoes,-letfs
ﬂi;ﬂBSay, or- our consultants, we useia;straight-deterministic

1214ca1cu1atlon.e-7a

BT LT Weptake:a=pressureutemperature historyvfor.adgiven_i

-16transient and-we’then appljrthat.pressure temperature
'17hlstory to the vessel to a fracture mechanlcs calculation.‘
18We use: a fixed model .and fixed propertles generally thought
:igtotbe;conservative and then calculate at what tlmesa‘crack
20 of a given size»mightAinitiate}andvgrow._' | -

21 . ( - 'Wedthenﬁask ourseIVes what fluence.that is at

f szwhlch a crack would grow and 1nstead of talklng fluence,

-.L23wh1ch ls just. flux tlmes tlme, we tend to talk in effectlve

7_24fu11—power years. I mean lt 1s v1rtually the same thlng."

: 555”;1>';2' COHHISSIONER GILINSKY. But T, gather it is. that ;3
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1. connection which is uncertain by the amount that you -—---

2 HRo HURLEY:. The answer"is ve have notlyet done a
‘3complete statlstlcal analy51s of uncertalntles because that.
T 41nvolves not only the flux and the copper content by the_

"5analysxs of'toughness;propertleszln the:code-and —-——-

6  ° - . COMMISSIONER GILINSKY: But you don't need to do a

‘ 7completeAstatisticaifanalysis.A_What"you'ﬁere,telling:us,iif
fBI‘understandlit‘correctly, vas that.there.is;an error'band
';Qoftplus‘ortninus'30'percent in.there;

10 MR. HURLEY: Yes.

R .”COHKIssiONEB:cILINSKY: éo wnairassumﬁtipns aref-
‘«r12maue in arr1v1ng at these varlous conclu51ons’ |
l;13ih J,:r COHMISSIONER AHEARNE. I,thlnk.there.areatw0'sets~

q.tihi4of uncertalntles though.k One, I thought the conc1u51on was_.f
7.5there is roughly a plus or minus. 30 percent on the‘fluence.
:i1é:ﬂ'”'“;5 hR.;HURLEYae'YeS7 and-that could,leadAtijlus or:A
f:1iminus{§0‘degrees:on therreference temperature,vfor example{
48 COMMISSTONER AHEARNE: Then there are other

‘iéuncertainties*in.the:materiafs‘éroperties area;
-jzbf't":vi"nn. MURLEY: Yes. |
:21i:;;1‘7; COHHISSIONERVAhEARNE: And you have to fold both
ifzéof those together to reach a conc1u51on on what 1s the .
“23uncerta1nty ln the effect of full power years remalnlng.,
H;j§4fie“'n;'- COHHTSSIONEB GILINSKY._ Well foldlng al1 those_';t‘f;

:fésthlngs 1n, are these and other results that you . w111.‘v
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1 present, are'theyvsaying‘that that is when jou'get to the

‘:Zedge of the uncertalnty band . or is - that when you are. gettlng
"3to the mean : of all the. assumed propert1es° _
PR f_0”_CHAIRHAN.PALLADINO= Do they really. mean at

1_f51east?:_By.at.leastﬁI”wouid presume to'hetthatlthevtoieranoe )

'Gis'minus zero;plus,perhaps;tvo morefyears{if-I'were~boundingu

Tthe.uncertainty. Or is it three years plus. or minus -

| 8(Inaud1b1e).
Ts{’_gi' HR. HUBLEY:’ Keep-in‘mindlthis5is:an assertion onn
10 their- part.l They have- not presented us w1th the report;: We
'_H w111 get that at the end of December. » r
';123 ,?;';-' CHAIRHAN PALLADINO: ‘But even when they give. this;"
:ﬁaif they: say at 1east Ve ought to. have knowledge as to |
ldﬁ4whether or. not they have- made thls the. 1ower bound in thelr.;

'15uncerta1nties.j

16 .. - MR. MURLEY: .Yes.

17 ‘A' o HR DENTON. But these uncertalntles are sort of

f1asubsumed wlthln the flrst part Tom s presentatlon. That is

19a probablllty of a glven tran51ent.f I mean it mlght be

éomlnus ten years for a’ tran51ent very severe that you )

21cou1dpostulate at a very low 1eve1 of probablllty. There-

-22are probably a- lot of phy81ca1 uncertalntles on the
'23metallurgical 51de and the heat transfer 51de and the .
A'124operator s 51de. I thlnk the fluence one: 1s not nearly ‘as’

' f251arge as the uncertalnty over probablllty of any glVen f'
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'1transient; | |

.,2'.[ f:t CﬁAIRHhN PALLADINO:‘ Hell,'of'course,_g am not
3read1ng the actual Westlnghouse document. ﬁut-when IAread
',4that at least three effectlve full—power years ‘are remalning
t;shefore;concerncwlth~any plant,iI would‘mean bngolly —ff,.
‘ﬂ,6 ‘r;h;£;; COH&ISSIONEB-AHEARNE:: That is'assuming a set of

7 transients.

g fn MR. DEKTOﬁa- That is assumlng a certain transrent.
e »'COHHISSIONER AHEARNE: Yes. | o

o ' CHATRNAN PALLADINO: Where;did_itesay;that?_
117 COMMISSTONER AHEARNE: in‘the report they sent
713'r'k- ,'_kanIRnan PALLADINO: . Oh, okay.

ia'ft lu{f”tHR. HURLEY. The Westlnghouse plants vary.- there

'}1éafé~t§6!1§¢p, three'loop-and*four“loop.: Generally the most .
-fjssevere tran51ent 1s a large steamllne break. 'We-assume the o
17pr0bab111ty of that 1s actually about ten to the minus four:
’.1aper reactor year, vhlch lS qulte low.‘ He don t have any
"l1gstatlst1cs, but those are the estlmates taken from WASH 1400,”a
.Tzo'i"_* : So glven such a. low probablllty tran51ent, they
:21would say that they have. at least three. effectlve full- power

‘22years before the vessel would crack even . for that tranSLent.

g '}*V'CHAIRHAN PRLLADINO._ Which is the worst.
“«_241 ff~af;_«HR.-HURLEY. Whlch is the'yorst;.yeél»g'
25 *""VQQ'COHHISSIONER BRADFORD: ~‘Well, let's see now, does. .
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1 thefwdrdt;conCern*.then; is that synonymous with the . vessel

. 2,."wo'1ild crack'? | S | | |
a . HR. NURLEY: Yes. | L

~'4it7hv R coﬁuISSIdﬁrR‘ciLINSKY;  I gueeslwelaouldtbe~

.'5concerned at that p01nt. o '7_- _-

6 :'»-'HR. MURLEY:" -Yes, but keep' in mind ve are still
7ta1king about a.very“lovelikelihood event torcrack the

'8~§essel. | | | | | : | ”

1'9 ;.i S 'COHMESSIONER BRXDFORb" vayou assume.the Rancho
-105eco type event lnstead of the event that was assumed there,
',11how does that change the number - of effectlve full pover. -
.;12years?* o » A _

,f1311;;rj§]1 HR. HURLEY._ I don t have that calculation.t'I_’

'514just don't have lt, but 1t would clearly be' more than three

h15because the Rancho Seco transient is Just not as;severe-as a

ljSSteamlrnezbreak:for*aiHeetlnghouse.plant._
7 rcﬁAIRMAﬁMPArLADINo:A‘Sé you are saying for a
‘318WeStiheheﬁse plaht;rrohsidering thehworstftheagh ihprobable
vhgacc1dent, that there would be at least three effectlve
'2ofull power years before any one of them would be 1n danger

21of falllng?

22_'h . ER. DENTON. That is whatvWestinghbusetsags.b.fh"’
:23i»;" f; 7HR.-HURLEY:" That is- thelr assertlon, Yes.
7:54 ,t'qruk‘;CHAIBHAN PALLADIHO, Thelr assertlon.__f” |
- igsﬁifé_fg;f HB. DENTON°( Thls chart 1s Just 1ntended to give..
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1 you. the benefitﬂof:their views -- (Simultaneous
. 2.Conversations - Inaudible).

R .CHAIRHANEPALLADINOé We are trylng to anderstand..

' 1”4.f'lifdx' »COHHISSIONER GILINSKY' How old are some of these‘
ﬂiéiill";ihth- DEﬁTﬁﬁ: We'have'gétten data brokenldonn ——
I COHHISSIdNER‘GILiNSKYs Renghlx.

8 hf MR, ‘DENTdN: dTen'years. Take Yankee{ that is a

9very old plant, although it 1s not one that is:-on my llSt._I'f

dOthlnk around -ten. years for ‘the plants that we are looklng at.
=1f,., _'?';-HR. HURLEY: Yes, the H. B.. Rohlnson/San Onofre 1
:12class, whlch I guess is late Slxtles or early Seventles.h
13 2'»~CHAIRMAN'PALLAn1n0ar th}donﬁt_youwgo_ahead,and

,4}{4ﬁak§ your: presentatlon. 5ihdotthinhwthou§hfit‘istimpdrtant.

'\15that we;understand:what it is.these people aré asserting.. =

16. .. . MB. MURLEY: -Yes, it is.  Before I go’ on I want to

1freiterate'that'this is ret—.tllrjust,repo‘x:t’i‘ng-wh'.z-.vvc-‘they'»'t:old'~
18nsnhere,:uv » : ‘
19 ;‘ ‘*conuISSIdNER‘ciLINSKY:- I don't understand. 1

Jzowonder whether you have 1nstructed them to report 1n such a

121way1that we understand how the uncertalntles.ln the varlous',

“ézphaseSi6f~this'calcuiation enter intd'the Tesult? -
223:~_‘ 17‘ HR} HURLEI. Well, not hav1ng the report, but we
>4have asked for an understandlng of how they dld the

:zscalculatlon and what the uncertalntles are.-

ALDERSON REPORTING COMPANY INC
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1% - MR. DENTON: This is due at about the end of
‘ zbeoemher,-- '
3 o MR. HURLEY: 'The end of December, that is right.

'34There is no conSLStency amongst these three calculatlons and

L 5three numbers. So you can’ t really compare Westlnghouse s

6assert10n of three where they use actually a.very serlous
Ztran51ent.l o | o |

8  COMMISSIONER BRADFORD: Tom, let me stop you
Qagain._'Theyuhaye_aiready done‘the calculationvand furnished
g10fonwwith-the results; Why do- they need untll the end of |
1111December to prov1de you w1th the- calculatlon°~

12 - " MR. 'MURLEY:  They have not furnlshed us with'the
}jaresultsgx~Theyahave furnished-us w1th a statement 11ke thls-~

‘ﬂj4hﬂ?71 i’: COHHISSIONER AHEARNE. .They gave letter reports on_

”*dsoctober 20th?

6 ua MURLEY: 'Yes} we'haVe had~letter rebortsiand,lv'
h{7guess fou can call them 1nter1m meetlngs._ld | o ‘
18 ‘; | fl HR DENTON: The orlglnal date was the end of the
mgyear to finish the study and then we would meet w1th them
afzoperlodlcally and get reports back on how it is comlng out.
'L21So we Just-wanted to glve you where they-saytlt is comlnge
2zout, but it is. 901ng to take them untll as- 1ong as we'gave
v;23them to flnlSh the study and give. us the report._t“;“
‘Q2¢,fﬁ71[ COHHISSIONER BRADFORD-‘ But it is the. klnd of |

f}zsstudy 1n whlch 1t is p0551ble to know “the - answer and Stlll
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1 be a month and a. half away from heing;able to furnish. the

| 2study?ﬁ . .
3 _MR. DENTON: . Yes, and ho.
4 "h '_‘fCOuuissxonER»BR@DFQRD;' Okay.. |
s v';HRf;DEﬁdeE,‘There:isistill.sohelamout of work

égoine on ihﬁthis?area’in loekingtdown details“and there are
“Zm}riads of'caiculations,'and, as yeu might expeet,:the-staff
8 and the:utility differxon»most eﬁery assumptionrthet_goes

Qihto somehofethese thinQSr If_fou ash,them'teday_shere they.
1dthihk theY'areecbmingﬂout,'then this-isrwhatﬂthef teil yeu.
R '  '-coﬁniSSIoﬁER{AHEAnnzé- As' I tec511; what. we asked
h,W?them"tofdo:ﬁas;to.gire'a,quiék-respohsetehdztoxgive;their
"713hest»quick'estihete:ofshdw seriehsfﬁaS?thefproblemiinttheir}"

'14plants and that lS what you are- reportlng on and wve. have

iff15these October 20th, I recall, letter reports,

7,,1é~ o counrssxonra GILINSKI:..But if we"don't understand
-11Tﬁhet:the response;meehS'-——. | | i _
48 COMMISSIONER AHEARNE: ‘Then we also asked them to -
‘i9do it in more detall.'° B ‘ o |
.Vzo. ' CHAIRHAN PALLADINO. But I do gether ybu'
'21understand what ‘the response is: intended to mean in terms of'
f22words anyhow. . |
_~25f.'7 . HR. HURLEI. Ihvterhs‘ofiwerds’ﬁe'dOn't”know'theihu
.é4detalls ef the calculatlon.A That lS why the staff can’ t

u25endorse these_today.' It wouldn t surprlse me that when they;"
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‘1'come'ln ifhit‘ls two effecti#e or~four'effective'full—power
ZYears.V-I mean, they are flne—tunlng their calculatlons.

3 Thls is what they told us in September.; | :.

.'4. A ;‘ COHMISSIONER BRADFORD. The ‘bottonm llne of each of
.5 the three seem to suggest that there is almost a dlfferent
Sreportlng ha51s 1nvolved.- | |

"7 MR. MUBLEY: There is.

é»__ - »COHHI§SIONER.BRKDTORD€ The'Westinghouse three
‘lyedoes not take credlt for operator actlon, ls that rlght?
'p10 o MR. DENTON.? That is one of the keys; 'If youv
:11allow credlt for proper operator actlon the operator canl
>12keep you out of trouble.: |

‘r*1sz__;..: - _COMMISSIONER BRADFORD:: ih f-alin'os;t-.m' case..
.14[L::,-i5- HR DENTON. And in a. lot of thlngs other than 5“;

i15just thermal shock You. have to rely on the operator to keep

h16you.out of«trouble. ‘We have been cr1t1c1zed I guess: by the
‘17ACRS;for getting;into-thls:w1th,an,assumpt1on that you
18couldn‘tftakefcredit for”operatorLactionibecause thati

'19assnmption:almost'alnays leads‘youfto tronblegif you keep
2ocalculat1ng long up and no operator actlons.‘ |

2{5 '(, -B&H, for example, does take credltrfor‘operator
22actlon. So part of our v1ew has been to seeuhow-realisticrhf
2315 1t to take credlt for that.. If you allow credit.for: |

”;é4proper operator actions in most scenarlos. lt really extends

‘fzsthe plant llfe because he can say well you keep the pressure"'t‘
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"1 within:.reasonable bounds.

2 S couulssioNER BRADFORD: I thlnk BEW of all people'

3would be . sen51t1ve to the perlls of that assumptlon.

4 f,f S COHHISSIONER AHERRNE.. Yes,‘hut'at least as-I read

»5 thelr subm1551ons at least at the moment they dldn t seem to Lo

J-'Ghave much other ch01ce.f' | | 4 |
7 ' CHAIRHAH PALLADINO. 'What“do.you.mean'they didn*t
’ahave_much other ch01ce° - ‘

9.'@.- _ COH&ISSIONER AHEARNE:' Well, at least readlng the

_10materials,they have suhmltted 1t seemded that the way they f~“

. 11 were able to conclude that there was serv1ce life, the
12effective'full—gower years remaln1ng;~was by,allov1ngfforﬁW

130perator action. Haybe I am readlng somethlng that lS not -

f;14there, hut my readlng of the materlal was that at the momentv -
'.151f they don t allow operator actlon then they couldn t reachj

o 16a conclu51on that there is not —-—(Slmultaneous

17Conversatlon5'f Inaudible).

8 . f'HR,tHﬁBhEYS'7lfthinkithat is fair. For example,

19if one-just uses the Rancho Seco'transient,.uhich_waS'a BEW

-2oplant, ‘I thlnk Wwe are v1rtually certaln that the plants
: 21cannot go thelr full serv1ce llfe, that is 32 effectlve
_22full power years, and Stlll w1thstand a Bancho Seco

' 23 trans:l.ent.

”24.t3%“_7 - COHHISSIONER AHERRNE. But it is even more thant>'._.T

125that, 1sn't 1t9
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_f ' - ° . MR. MURLEY: >Yes.' We can probably come close to
' "2 that. Then you. get lnto anomaly of how can you. take credlt
3for operator actlon when you. have got on the ‘books- already a
1‘-4 tran51ent where the operator dldn t take the rlght actlon.-
g5 He didn t have enoughllnformatlon'to take the right actlone
e counIsszonnn BRADFORD.; Tom,'are.their situations.
7h1th regard to BEW plants 1n whlch if . the operator doesn't
8take useful action you:wouldnhave a;problemilf.the.Rancho

9 Seco tran51ent occurred today?‘ | |
163 AY HR. HURLEY. ‘No. If I understood your questlon,
11 is there- any plant today that would be threatened the L

v12vessel would be threated by a Rancho Seco transient?:

BERT I couuxssxonza BRADFORD:  Yes.
’tfﬁ141 A, o MR. HURLEY:‘ The ansher is no.
150 - HR. DENTON. Remember, that is how we looked at

-€.16thls ‘the flrst tlme.‘

7 COHHISSIONER BRADFORD: Right.

18'7- . | MR. DENTON: 'Iet s just repeat that and in every

"_19p1ant where they are, are we’ serlously concerned ahout them,

2oand that is. what led” us. to. thlnk ve. have got a 11ttle b1t of

Né1t1me to look -—— |

Tft227 ) COHHISSIONER BRADFORD. Ifwas trying tolget.hehind
u‘rathe exchange that Tom was hav1ng wlth John regardlng the i o

‘1:24extent to whlch B&H had to rely on operator, actlon.j T wastNN

"7'25wonder1ng 1f 1t was turnlng out that the BﬁH calculatlons
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1 were suggesting that they had a problem as of today without

‘20perator action..

3 COMMISSIONER AHEARNE. 'But you prefaced it by a

4Rancho Seco tranSLent.-

5 - COHHISSIONER BBADFORD.-~Yes. What should I.have

esaia? o |
7 COMMTSSTONER AHEARNE: Ts that the most severe
8 transient that--—'(Inaudihleg)l o B
9 . uR. DENTON: I get the feeling that.we all want a

‘:310bottom llne. | '
11 ' COHHISSIONER AHEARNE. 'Eventualhf.
12 'f'};‘HR; DEN?ON:, Weidon,t7knonfa_;ot;more.today.thanf
»13vhen5ve5hriefed,xouélast;-exceptfwe{will-give vou'the |
14 res'ults‘ "Jof 'th'e-z rinf‘ormation “ve. :h"ave?o-.’btained' from; those- eight -
J:1511censees that He sought 1nformatlon from and report on a |

j16few more meetlngs and dlscu551ons. Ba51ca11y this

17 1nformatlon on thls chart is the same as we had at the last

1abr1ef1ng-w1th you._ He have had no substantive input 51nce

.19 that tlme.- _ ' |
20 o ,:‘ COMMISSIONER GILINSKY.' Let me understand.

21 Sluppo.se we were. talklng about the - trans:LentS comparable to
.22 those that were used in the Westlnghouse analys:.s whlch from
23 what you say I gather were more severe than say the Rancho
i24Seco tran51ent. | o | ‘

g o HR. HUPLEY. Yes.. The steamline break, the large

“ALDERSON REPORTING COMPANY, INC, "

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345.



- 32

,j steamline hreak'for'Westinghouse'and'Comhustibn plants;is'
- 2 the most severe overcoollng event. . _ | |

‘3 . . COMMISSIONER GILINSKY: - What is 1t for the BEW?
f.4ﬁrl:tr.i: HR HURLEY. for Bﬁw'it'is not sorclear.u-;t is -
' 5probab1y a. feedvater tran51ent, a:so-calleﬁ'run-away |

5 6feeduater tran51ent because their. steam generator is
.l'Tdifferent. Tt doesn-tthave4asumuch'thermal.heatgcapacity.-

8 . - COMMISSIONER GILINSKY: .Where are they today if

; éthey don't take credit for operator action vith,one;of those =

“10'transients? . |
_i1 o ‘MR. HURLEY#~ Well, the Oak Ridge report shoved
w'12that if one had a very, very serious feedwater tran51ent it
181is possxble to crack the vessel today, you know, assumlng
f14the conservative fracture mechanlcs calculatlon that was‘;
szdone.»t . ‘ | | R _
;_16j ' ~f7f _COHHISSIONER AHEARNE. vSihCe you have'brought-uo
i7thattpart1cular-one, I thought that: ‘both. the Oak Rldge
‘18report and then Duke response p01nted out that there were a
19number of fallures ‘that. had to occur to get there;" |
20. _ » 'MR. HURLEYx. That 1stright.. That 1s an extremely
21unllkely event. It is: llke ten to° the minus- flfth per

22reactor year or- less accordlng to - our. ana1y51s., The staff,

'~j523as you know, 1ooked lnto that.w

'“h24 Lo COHHISSIONER AHEARNE.. That gets back to- Harold s

,i25p01nt that you really have to look at the partlcular_
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' 1'scenario and which particular set of transients.the

2 probability is:associated‘with.'

3 o ;HR; DEHTON. 'There réallj'is-nOncliff in this area'

‘74that if- you are here you are perfectly safe and lf you are‘h

:5here‘you are perfectly unsafe. Tt 1s a probablllty space.
:jGYou look at the frequency of the transient and how severe
'7they‘are, as Tom Sald, what'the:vessel propertles are and'
ayou.postulateiaolot of things;going wrong. ~You would |
"QpOStuIate a.very'severe'shock,and the'vessel properties have

10to be exceedlngly good to Hlthstand that._

N ‘,1‘ o COHMISSIONER GILINSKY; Are the owners waiting. for .

\12the results of these calculations before. they thlnk about
»T13what they mlght do? _ ‘ _ _
_1543‘.7; HR. DENTON."’That“istwhy'ueumroteftoftheVSelected.
4159roup to get those people thlnklng 1nd1v1dually about what |

{16remed1es mlght be: avallable to them. He~are waitlng I:thlnk

'17for the results for: the vendors to come up with what sort of o

”18cr1terla might be approprlate to'apply.

19 COHHISSIONER:GILINSKI;:.Do-the owners have a good

'2ounderstanding=of this problem or are‘they_relying'entirely’jA"

'21on the vendors?
'7227 :*i ; MR DENTON. They are relylng heav1ly on the_
"423vendors.- Now, I thlnk they have come a long way Sane we

f24started thls

s fi COHHISSIONER AHEARNE:‘.nxso,;itydepénas;qn-in;ch o
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'towners.,-These:I gather,_at 1east readingfthe»materiai that
ZDuke;was.submittingy it seems.that'they are..pretty weil’

Uaalong in: their understandlng. . ‘ » | -
j:_4vrj_ [”. MR.- HURLEY. I mlght add that EPRI has recently
'5cranked up thelr program across the board in. this area. So :
' 6theresls,a pool'oftexpertlse-there for the'utllltles to_-draw.:'~
7§n.h . : :

8 . : | COHﬁISSIOﬁER AHEARNEév Tom, on the last item, do
-onurhave anyfcomments~on‘the.reliance on{warm'prestressing?
ﬁoh‘. ~ MR. MURLEY; Yes. :Of course warm prestressingiis -
jf11a phenomenon that can help prevent crack . 1n1t1atlon during |

'rjzcertaln transxents.. We believe 1t has”heen demonstrated for

‘:13the,large”LOCK;rthat.is'where you don’t-get‘repressurization'75:

i14andiju3t}overcoolingy that warm prestre551ng wlll prevent a‘

'3f15crack from 901ng all the vay through the wall. I should sayV

:1eone has ‘to. have confldence that he knows: the course, the
'17tlme pressure hrstory of the tranSLent before you can take
t18cred1t for warm. prestre551ng. | |

49" E ’, | The types of tranSLents that we are dealing- wlth
-fzohere whether there is operator lnterventlon where he ‘can
;521ralse the pressure and lower .the pressure by turning on hlgh
':22pressure lnjectlon; for example, we are. very reluctant to .
7_23take credlt for warm prestre551ng.hhd,- o '
f24“n ::s;;d So that.ls going to be a- source of’contentlon

M]gspetween”us;and:the,andustry.becausenaf warm;prestresslng is
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-1-effective_it‘will prevent crack initietfoh or rropaeation,
2hpt we can‘'t he:Sure itiis going to be:eperetive in ali

3 these trenSients, isevthat.is=§here;wetcohe dehn-on'it;
4h- _ o Siide}sii, please.ah | |

5 :ft~iv. We met. ulth Germany in late September and there'
Gare three pOlntS that I should make there.‘ o

7 | | For a.couple of their older plants,they'have

i 8decided they :have-a problem and they;have remoﬁed euter fuel
“Qelements. _ | ‘i } -

110 . : -COKHISSiONERVGILINSKYe> Let'meeaektyou,_do_those.
-iTplants:have more of a problem than our older plants er‘lese
1§pf_a'prohleh?. | |

13 .. . MR. MURLEY: About the same.. :'g

114‘1»:v¢1;7-]conuISSIoNER;GILINsKIz About the same.
:i5_> }'uf ~ 'MR.. HUﬁLEY;_JIf‘they'had not-taken actlon. For

_16examp1e, I. thlnk on Obrlgheim thelr fluence would have been :
17n1ne times ten to the  19th I belleve 1f they had not. taken |
V18actlon.- Hav1ng:taken actlonf they are,g01ng.t0'hold 1t.to
1gsomewhere ‘in the: low few tlmes ten to the 19th fluence range;
'20 ::-. ' COHHISSIONER GILINSKI.' How large are those : |
'21reactors? | | N

22 - . HR. MURLEY: Aboutlsbohmegawetts..

“'"23_7' o COHHISSIONER'GILINSKY%ﬁ What made them feel that

,,24they ought to be d01ng thls now°“

r'25_hh h' ‘ ‘MR- HURLEY.~ Just thls prghiem5e£'maihteinihd
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1 toughness of the vessel.. ' »
2 . . COMMISSIONER GILINSKY: Why aren't our owners

3convinced thatitheyhneed to do‘something nOw? The

4consequences of somethlnq happenlng to one of these vessels,l'

:-5even apartnfrom harm;to-the=pub11c, 1s-veryr~Very serlous-;

6 . S Hﬁ.-ﬁﬁRLEY%/ 6h jés, A plant would not" operate
7again if it cracked clearly, even: 1f the: crack dldn t go

. Sthrough the wall. I don.t-know'how'you;would.repair -

9 o o COHHI$SIONER_GILlNSKY: I am just surprised that

1othere-is’not=morepinterest in,noving"fornard'wlth this sort

.&ﬂ1offatileast'avpartial sqution:ﬁhich seems.totme not a very—

'U1Zexpen51ve way of coping: w1th the problem. At least it slows .

ﬁ~13doun the effect of further lrradiatlon.

‘Tiﬁ4~cjl. ‘ HB HUBLEI. I should p01nt ‘out. that Westlnghouse-a
ﬁishas a scheme. and ve. Just learned about lt a few months ago,'
l16called thelr low*leakage fuel'cycle optlon I‘thlnk 1t is N
'fj?called. It reduces the flux to the vessel by I belleve 20

1ato 30 percent at v1rtua11y no increase in fuel cycle costs.

'5191 am told many of the reload cores comlng in. now that the

fzoutllltles have chosen that optlon. So theycare taking sone

' '21steps in this regard.

C g :f~ CHAIRMAN PALLADINO. Didithe‘Gernans'predict-a
_{23more adverse condltlon for thelr plants than we predlct for
f,é4ours° p:

xﬁ25ﬁ.ij~~f;t;MR:;nURLEYs*‘Asf17said-for"Obﬁighéiﬁ, I'think -
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1 their end-of-life fluence would have been nine times ten to .
"f 2the 19th which is very high and.probablyfhigher’than,onrs'I
”awould,cuess., They;determined=this from.snrveillance;test
4capsnles.. So they dec1ded ‘to take actlon.,ll helieve:this
ff5was about three years ‘ago- that they took action. ”
s“f,fv“L 'For newer plants~they.have-placed'a.regulatory
Zlinlt of one'timeS'ten to the thh fluence on theirevessels
aand they mentioned. to us-an: overcoollng tran51ent early in
che life of thelr Neckarwestheim plant whlch I only mentlon
1ohere as another example of overcoollng tran51ents.
1 - _}' A safety valve stuck open,. The ‘plant was not
1y12cr1t1ca1 and: not operatlng. Yonumay,think that that\is"
;13good hut it . is: really not. Itvmakesvan overcoolingf
. ;14tran51ent worse because there: is no decay heat to keep the
v15fluid temperature hlgher._ - |
fiel' ﬂ. ' They also have much’ 1arger safety valves on - thelr-
ﬁfsteam oenerator5~then we.do.; So‘they got a‘very large
“?jablow -down .of . the secondary coolant and the cold leg
19temperature in one loop now of the affected steam- generator,v
ywzodropped to- 320 degrees. in about flve to ten mlnutes.. He "
-:21don t have yet the complete details on the tran51ent."
;22 -} o I mlght add this was a fresh vessel.. So lt was
; 3not really threatened.;)But-lt adds;somejstat;sticshto onr

;24c1ass of overcoollng tran51ents.u.

7'~;'25_3‘- ff Just as lmportant here, the pressnre decreased -
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1 uown,to Juod'psivand the pressure“theniincreased'back up. I
JIZhave not'heen'able;tovfind»out; but I'am almost certainfthat,
3it. was the safety: systems that came on and the operators
. 4repressurlzed lt.‘
tog ",The nexttchartfstartsﬁto!shomithefresults that we .
6 have gotten'from theasbéday:responses'from the_eight? |
'Tlicensees._ The keyvaspect-ofvthisichart is the comparison

8 of the reference temperatures in the rlght two columns. lhe
QNRC staff u51ng our regulatory guldes and the best knowledge
i‘10we had of the weld propertles had estlmated the reference
:p11temperatures in the. next to the 1ast column.. |
lz*ifv . The licensees have glven us. thelr estlmates now

' f13hased on generally a. more thorough understandlng of thelr.f4
:ii14ownivesselsu :Bs you can see, the temperatures are generallyﬁ
15 Lower.. o | .
16; .H"_"f;There‘are_two mainlreasonS;for this@"onefis:that
17theminitial reference'temperature; that is.the‘reference
18temperature of the virgin materlal,hls lower for the CE
19vessels- Now‘thlspls yet Stlll an. assertlon on thelr part,x
2obut5they.have gone back to some archive samples that they
h21keepxanu-l suspect that they w1ll be able to sustaln that..
h(zzThat 1s, I”believefthey will be able to conv1nce us’ w1th
éasome more thorough‘looklng. - . |
"QAF.JT: _f .Also, they have more 1nformatlon on thelr weld

a25mater1als.‘ There 1s a class of vessels that have low nlckel
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1 alloy velds.‘ We}are‘fiading'that'theyﬁhave'a mﬁchmlower
2sh1ft. That ls,?for_some;reasen,,ehich-yejdon't,understand,
;fathe low nichel'weldsido nor emhrlttle_as fasf as*hidh~hicke1‘
4weldsfahdnrhere'is ahclass-ofithoseﬁreacrors.->
.5 “;e._l'Let's go.to-the dext‘chart, ‘ ‘ o
6 V_ ' d¢ COHHISSIONER AHEARNE.- One qﬁesrlonnon;that other
_j7chart, if T could, Tom. ’ | o

8 " MR. MURLEY:z Sure. |

"9 | ;,’lCOHHISSIONER.AHEARNE:_ Dld all of the licensees
ﬂ)come lnfwith‘plantespecific analyses? :
T NR. MURLEY: I wouldn't call them analyses. We
>12didn'faash?for analyses;sfWetaskedrfer.hhat iS"rhevsratus of
K-r13your vessel. | L : o
":34'“;j, f" COHMISSIONER AHEARNE. Aré‘éﬂe sfaffwesrimates
'1551m11arly an. estlmate for each plant or is 1t more gener1c°

‘1én o HR. MURLEY. -Our estlmateS'were for each.plant..

17We didn't Just take every CE plant and lump it.

;13"' '5'; COHHISSIONER AHEARNE.: So the comparlson 1s '
'T19between the two columns -- (Inaudible).
20 . HR MURLEY. Yes. Now some- 11censees are g01ng to

21have to. go back and do some further checklng. .lee Fort
'22Ca1houn has got to go back and get some. more 1nformat10n on
- 3the1r archlve samples, for example, but generally 1t was.
1'24p1ant spec1f1c.' | | »

'ﬁs"_: ‘f—“ The conc1u51ons we have ‘so far drawn from thls,3_4‘
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"1and I call them:bteliminary,'iS‘that the reference
-2‘tem§etatures.may;be lowet'than‘the staff estimates. I:think
K) that is shown by the chart. =

74"'}' -f . Our earlier. estlmates for the low nitckel. welds are
Sﬁrobahly:what-I.call substantlallyAconservatlve and it would
‘6well be:.100 degrees or sO. |

'7 - d- Those plants ve. thlnk are g01ng to be San Onofre 1
8 and probably Calvert Cliffs 1, H. B. Roblnson.and

.9Connecticut Yankee.‘.

o CHAIRMAN PALLADINO: What about them?

"o  MB. MURLEY: They we believe will be‘able to

'1ésubstant1ate that they have low nickel weld materlal. See,
13 they" have got . to"go back to Combustion Englneerlnc

’e14Chattanooga3plant-and-dlg out,theuresords_and‘the arcdives
,lssamples; e | | o

16. ' If that holds up ---

17 " COMMISSIONER AHEARNE: You said Connecticut Yankee.
‘48 - HR. ﬁURﬁEY:"Connecticut'Yankee?fyes.;:Theyiare

19 not on this list. But nevertheless, we have predicted a /

20 very high'refetence temperature for Connecticut Yankee;-

21 ' Finally, that further staff analysis:is needed on
22 this. »
'.23 iy ‘ﬂ;. CHAIRHAR PALLADIRO.V Looking atfthese'numbers,‘I_u'

. ‘24guess I could conclude that the lower the better.'

25 *-15?;. ) HURLFY. Yes.
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1:_A "‘ CHAIRMAN pALanINOQ’ But I don't have any base or
2a threshbld is what you'are?teiling me? | |
3'is '_a; : R:'HﬁRLEY: That is what we are g01ng to be
4struggllng wlth for a regulatory llmlt.m-Let_me go'on to
:5chart nlne.: | |
6 _ ' . He asked these elght 11censees, whatvuould:you
7nroooseffor a-regulatoryﬁllmlt.on reference-temperature.
‘ dThey came.back.uniformlyhand said:they don'tzthdnk that a
Essfngle;referenceftemperature is»an.apnropriatehlimit'for
10continued operation._ Thelreason for thattiS'that it is a
‘{11verz-conplicated issﬁe and itudenends'on'theatransient;that
';12you are trylng to protect agalnst and so forth. On the |
1sother hand,'they dld not prov1de any alternates for a-
‘.14regulatory llmlt for'contlnued operatlon. - .
is}‘ﬁ' .ﬂ; I thlnk the staff has an open mlnd if there ls
46another proposal that one could use. Not-hav1ng heard.any
17better ones, and in fact I trled to scope out what might be
'11aa dlfferent types of llmlt and I got into a very compllcated
_19evaluatlon.model'that.would:beurequlred.‘ I thlnk in the |
_2olonq run lt would far 51mpler to have a 51mple llmlt. A
21 . 4»r. | CHAIRHAN PALLADINO.K.Tom; I don t understand thelr

_22argument qulte.\ Even though they have a whole bunch of

23assumptions and a whole bunch of scenarlos, could you not '_ o

' ”424def1ne a reference temperature that you ought to be below,;_.‘

'525below that temperature,iso that you don t run the rlsk of .
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‘1 failure or scenarios or whateverrthey decide as the one -that
e~‘édesigned'it? _ ... |

hé ‘ :,:'.'.hB; HﬁBiEY: -That vas the staff's uroposal that.
"fdfhe£e~£e such ailiuit.: ‘ | o | | |
5 CHRIRHRN PALLADINO. I don‘t uhderstand their
’~6argument why they can t do that. |
‘7' v, gR.'HURLEY: -They don't thihk it is appropriate;
s8I am.not'sure Ihcah aecribe motives. I can guess, and that
‘915 that they thlnk to be conservatlve we would have to set
,101t so low today that it would give them serlous problems-
11 ‘fA CHAIRHAK PALLADINO. ~That I can_uqderstand.v
'-H2' \.j ;> MR& HURLEY;‘-I‘am'pretty.sure,thatfis.their
139roblem.:': | | | ‘ " | ‘.

RRVER CHAIRHAN PALLADINO:. (Inaudibié.ij!

"15 ‘r:)rf:,vHRs MURLEY:i I mlght relterate that our>regu1tlone

" 16don"* t put a. llmit at ‘all on vessel embrlttlement today..;

L17There~1s.a‘Reg.‘Gu;de=l.99-that sets a.llmlt of 200 degrees
A'riSFahrenheit at'theuquarteruthickhessﬁ That:qf eéﬁfse»is netb
19aaregulatiou5and furthermore'it ehlrapplies.telcpié |
odocketed after: 1977, whlch is a null‘set;'
‘21' D (Laughter )

22 ,{_':_,_connrssronrn AHEABHE: Ofu¢ourse'one-of*the

'23d1ff1cult1es you are obv1ously struggllng w1th lS trylng to S

hf24estahllsh a regulatory crlterlon in an area wlth at the»

“t,25moment much uncertalnty.'
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1 MR. NURLEY: Yes. “Now we asked them also about -
2operat1ng procedures. |
V_ 3" . No. 10, please.. ‘
4 : s "Th'eY'dld res'pond. | -They\ 'o'f. course‘-'all,h‘aye hlgh s
,59ressure 1njectlon termlnatlon criterla ‘and 1nstructions for
setermlnatlng the feedwater flow. Generally we found that the
Ioperatxng"procedures'place more emphasis, much more empha51sg
o 8.on maintalning ECC flow than.on preventing.pressurelvessel |
‘.90vercoollng -and thls is a natural result of the. Three Mile
'd1OIsland lessons.. | _
11 '.  CHAIRMAN PALLADINO: But 1f it was. EVCC:‘.Vi':‘low and
r12“that:wa51the~only problem,~then’you could,Heat“up:theaECC ,
‘13and solve that problem, could you not? | | »
14 HR. WURLEY: Yes. o |
s CHATRMAN ‘_»PA.I.I.A‘I‘)INO;;‘- ‘But that isn't’ the only
;_1ep£6h1em._,1§ for those where that is a;worry, that“could he

17 solved-.

mléf‘_ o r: Hﬁ.nHURLﬁYa The ECC flow though becomes a problem“"

-19because even for overcoollng tran31ents that are lnltlated
-201n the secondary system like Feedwater flow, the pressure
21comes down- to a pOlnt where the HPI comes. on. generally. We

122have seen it in. a lot of. tran51ents now.,.The,operator has -

-;23not yet. dlagnosed ‘what is. g01nq On. He knows the hlgh

f'24pressure lnjectlon system is on so he tends to keep 1t on

'Lzseven though he. doesn t have to and I guess that 1s the p01nt
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-1 here.

2 . CHAIRMAN PALLADINO: 1You,meah you run out_of,hot
3 water?f ' ' »
4 , HR. MURLEY..'NO} that is. overcoollng the vessel.ua.u

,nSHe thlnks hlS most lmportant job.is. to keep the core cool,,
- Gwh;ch.ef,course it 1s,_but-ohee the coolantjls already.100'_
7de§reee euheooled‘in praetice;heaeohld turﬁ_off theiHPI |
.Bpumpe,ﬂbutfthey are.notfinstructed to do that. It‘isileft
- 9up to their Judgment.  . -
_Jo-.' _',v" The conc1u51oh is from: thls that the staff 9111 '
ﬁitahetsteps tonhave the<1ndustry’1mprove thelr operatlng
'21éprocedures.and,traihihgfto.hitigate,these'overcqoline'
,Hatran51ents._j B |
;}4;ﬂ:'h5':’. The’next chart; please. .?":
Aj5'-; o Oak Rldge, as you know, dld.a state-of the—art ;*"
iTQanalISis. -We.haye sent the report down tO‘yon and we-hate; L
17dene;ohr‘owh’ahalfsie-of the report. éeheraily the
'iaconclheions1are?that'for Oconee - 1, which wanthevriaht'thatf
19they used, the}(fouha“that the~Rancho.Seco event would not
90 pose a threat to the vessel for about 15 more effective
A21fu11—power'years, but that for.some very severe tran51ents'.
'_22u51ng conservatlve analyses it could _pose- a threat to the
723vesse1 today._"- | | | |
:54‘;*.“1 : The next chart.»

s _,CH_AIR_HAH,;'PALI.ADIﬂO: " That brings me to where I'was . -
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'1 a while back. When I read- that I got concerned. I said-
) 2rather than comfort I got discomfort from the ORNL report.
3Then I asked for a brleflng and at the end of the hour I had
- 4a. llttle blt of comfort, but now you have brought me back to .
.;5dlscomfort agaln.. |

6 .“‘(Laughter.)f
‘r7 | ' 'COHHISSIONER AHEARNE:. Well, if‘you turn. the chart
ayou will get the brleflng. : |
.9;,'1 | (Laughter.), _ |
10 : ; MR.. MURLEY. itldetS'back.also-to that schematic
‘1ichart; There is a. tran51ent that one can postulate, it 1s>-

12 not im90551hle, that ulll crack the vessel, yes," but it is

fhy13very, very unllkely, we 'think much more: unllkely than other‘

.::14threats to the core: melt that we already 11ve w1th today
511ke ATWS and some thlngs llke ‘that that need to be flxed.
16 : COHHISSIONEB:GILINSKY: Let s see. You 'think ATWé ;-
47 is more'likeﬂthah this? | - " |

18 ";HR;ﬁHﬁ§LEY§WJThan'thistrﬁh—awayrfeedwater-

'19transient, ves.

20 ' COHHISSIONER AHEARNE. ‘That . is this?particularv
21tran51ent'-— (Inaudlble.)~ | » ’ |
e o CHAIBHAN PAuLADIVO. " This particular --

”'Qa(Inaudlble.)

'”ﬂ245, S HR MURLEI., The ch staff rev1ewed it. Tne'said

:h25that ‘some of the calculatlons were very conservatlve.,<For"”'
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1'the Oconee:calcmlation of the run-awaf feedwater transient,
2someaaspects\were'actaally'unrealistic. ‘They'used-mere -
Asfwater;to cool aown-the?steam generater'than‘is reallyi
4-ava11ab1e. | _ _ . | ': | |
s CHAIRHAN pumomo- Tom, I'also got the
61mpre5510n there vere inconSLStent sets of assumptlons
“ Tbetweenathe-varlous.parts of this analy51s that were brought
&together.‘v . N | h

9. ‘ 'v - MR.AhURLEY:"Yes, there,were'sOme{

: ;io o . CHAIRHA&]PALLADINO: ‘Is‘that.going tq.be:corrected
11 in some - (Inaudible). |

12 . A}HR. HURLEYA: I don t want to dump on Oak Rldge too
.fiébadly.: They picked off the shelf the calculatlon that was
,f14done over a year -agO0y. and lt vas. done back when we were Just

ﬂ151n the early stages of looklng ‘at thlS problem as a boundlng

~_16calculatlon. "He sald let 'S . do a quxck and dlrty boundlng

‘uﬁTcalculatlon.a‘That~was done and.no one‘ever.went back and
fﬁacleaned it‘ub. Oak ‘Ridge used lt because we. had- put them

19under‘pressure; the research staff asked them to do it in a

haédhurry; So now they have got to go back and nake more |
i21realist1c calculatlons.- |

22. ' 1‘ I thlnk the hottom llne there is that the

'.f23probab111ty of- these severe tranSLents wve thlnk 1s
'@24suff1c1ently lov that correctlve actlon ls necessary., Sejwe'.‘

’ 25d1dn t really change our . mlnds at all based on. the Oak
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1 Ridge --- ’ |

2 COMMISSIONER GILINSKY: Let me pursue this a .

. 311tt1e blt._ Letins even“suppose that:right‘now we are not -

‘.4at a p01nt where we fear that vessels wlll crack very.soon.f

“SStlll doesn t 1t make sense to malntaln that margin and do
-6the klnds of thlngs that the Germans are d01ng? We_should
7in effect do. prec1$ely that. They Jjust keep ‘that margin'in
8£ront of you. | | A | o

) _' ~ MR. DENTON: That is whf‘we-askeddthese eight to

'  10propose~remedia1fmeasures, . We thought:we'didn't have to ask

11them in. 30 days. .So wve gave them a little time to do it

'12because the temperature Shlft is only 10 degrees a ‘year.

", 13.But each: one of these that we have tagged as. belng ‘a hlgh

‘V14shi£ter,;we have asked for the impacts and the beneflts of
;15removing:fue1.andlheatlng up'the ECCS:water and.other;_

. i{gremedial measures and'I thinkfwe:will havela proposal soon.

e 17But we have got to give them a.chance. to explore the_

'p18ramlficatlons of each flx before-we propose one. _

19 . COMMISSIONER GILINSKY: Well, I anm glad"to hear
,éqthat; 'I‘somehomfwas'getting the'impression that the owners
7§1here‘mothmhchaseized7withhthe prohlem..IRhope I am wrong.
';ézg’ } ;. fHB’VDENTON‘ _No, you. may be rlght about. that.
u23_:fff;_ . COHHISSIONER GILINSKY.» That is. really what I was
.ﬁ24addres51ng, and I anm surprlsed that they are not more.eager{

f_25to hang on to uhatever margln they have got, you'khog,_evenﬂa
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l if they are. three years away or five. years away or: vhatever
~21t is from real trouble. ;_f‘ 4 |

3  CHATRMAN PALLADINO: .Even. 15. | o
e COHMISSIONER“GILINSKY};Adrheven lSAasgthe‘Chairman
- 5 says. yllflnd:it¢yery:hardfto'uhderstandrbecause;if'llowned'
dohe of thosehveSSels:thatVlS~what’Ieuould be doinge

7 f,- | COMMISSIONER RAHEARNE: In the German.dummy

'8 element, does7it,reduceuthe fluonr does it shift the flux?

9 o HR" hURLEY: R;reduces the. flux and ‘also shifts 1t»

A1Qa bit. - It reduces the peak whlch is what counts.v _
I : TCHAIBHAN_PALLADINO:axHow much’ dld;they{reduce it?
12 5;-‘e ' HR. HUhLEla 'Oh; I don’trrecall, but_itfisillkela
13factor of two or more I thlnk.‘ o

'{14H X ’.ff You recall that the last tlme I told you about

-“¢15thls Flnnlsh reactor, Loev1sa (7). They had done the ‘same .

: 516th1ng Just two years ago.: There'they removed-the whole

17outer row of fuel and they got the flux down by a factor of
'18three by dolng that. | >' ‘A | |
4319_‘ . y'COHHISSIONER”AHEhRNE:' As I recall in onme of the
2oreports that you sent down . there is a set of calculatlons,>
f21and it could be for a Hestlnghouse, for a substltutlon'fuel
| 22array, and there 1t says wlth 1ncreased fuel costs by two

723and a- half percent ln that oarticular proposal. Is that the

h24k1nd of margln that leads them to conclude that they want to
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1. o MR. MURLEY:. Hell;nclearlyi that is the drawback

2 that I guess the utlllty would see..

3' , COHHISSIONER GILINSKI., As John p01nts out, weuare :

"‘4not talking about anything very drastlc in terms of deratlng '

-b the plants. ‘We are, talklng about a couple of percent to -
"f'6guard agalnetecontinglesvthat'are going to have a 1ot.more
feffectlthan.a;couple of percent. | | | |
83' n_ " HR. HhNhUER; Weil, there is another aspect of
.;Qit. .Ifhyouptakeithe outer row of fuel out you iucrease the
ﬁ1orating,itheh§ower density‘invtherremaining fuel,and thieh
'1Igivee you:lesS»hargin iu_certain,transients.and accidents.
1éIt-is notffreeaﬁust7for a:slightly=ihoreased.fuel cost.. |
‘~ﬁ3There[is aabalanciug of'risks alSo..‘ﬁe-haven't_seeh'any,
?14detailed analy51s that I know abont it .
{5~_ o COMHISSIONER GILINSKY. Have you dlscussed that
9ieuith-the Germans?,,Presumably_they?haye»thought about,that.‘
47~ NB. MURLEY: . Not in detail, no. The shifting of
"ispeak flux”ahdfgeak;power thattéteve refers‘torisaaccounteg'
19for in'theatwotahd'a half"percent-increase iuufueiboyoie
.2ocost because it 11m1ts the burn up of the fuel that you cah

!

,21go to..

”22:‘ " oI think we»just have: to wait~untilfthey'come in in
f23m1d January w1th thelr flnal ana1y51s because I have thought'

}24I have heard dlscussions where Westlnghouse has. told us that*»'uef

- 5there 15 v1rtually no penalty for thelr low leakage core..-‘
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1 But I'can't say that for sure. It is' just a recollection

2 that I have of one- of these meetlngs. ,

PR _CHAIRMAN PALLADINO: At an earlier brleflng 1 R
i4asked wvhy dldn't they go do some of these thlngs llke heat
: 5the ECCS water and replace ‘some of the outer fuel. elements
' 6w1th I w1ll call them dummy fuel elements.-'The answer.was-
7well, we have:got to. wait until we.get all thesen

8 calculations hefore we can see whether or not we have got a.
Qproblem.l In. a- few of them we seem to have a problem.
io SR Are the‘vendors*of these plants,looking,at

,ﬂﬁ possiblefsolutions or‘are they S0 convinoed;they are so far
l12away from the problem that. they can conv1nce us? |
r»Jsl,"o' j MR. HURLEY. It depends. We have gotrquite ad
1dspectrum of v1ews from the llcensees. llthlnk,“ :
*15Comm1551oner Ahearne sald, the Duke reply, although they
16d1dn t agree wlth the Oak Rldge analy51s and report or
'17anyth1nk llke that, they have a good understandlng of the
‘-1alssue. ;Others, I thlnk they probably see it as another one
19-0f NRCts games. So it varles. ‘ | ‘ ‘
20 r .-:; CHhIRHAN PALLADINO: The réasdnhI think:they ought .
“2tto:have-interest aside from.the problem of the vessel,is” i
2that it takes tlme to develop dummy -elements and put them 1n.

,*_23'_' HR MURI.EI: 'I'hat is rlght. o | }I
uidéa.ﬁ[ -L‘l CHAIRHAN PALLADINO.V If any plant 1s twoAto three

;25years away from a p0551ble problem area, they ought to use
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1the.tuo to:thteeIYears-to get out of it.
20 SR ,ﬁR;,HURiEY:.-It'wiil‘oertainiy-prolohg the useful
‘3 1life, whatever’it'turhsrout"totbe,‘hefore they'have to do
- ;4someth1ng.{ . ii v‘ N - . . | d- y
"5’.'*{:‘1' COHHISSIONER AHEARNE- -haihe'fankee I»théugﬁt-waah"
6tak1ng some’ actlon from a draft response that had come o
h7through in the letter. ‘We were responding_to I think the
8Governor.of Maine andathereiis a'draft;that;has been
:'9around.gﬁhy”impressiou.was;that ih that letter.the mention
*10was made of a couple of actlons that Maine . Yankee vas taklng.
*i1f - R HR HURLEY. I thlnk they are looklng at ralsing AU
12the temperature of the- ECC water. ' _ |
_33- | _-'; COHHISSIONER AHEARNE. ‘And also I thought modifled;
t14fuel elements. Are they addre551ng thls?v '
15*3fo'h’v hR HURLEY. I don* t,recall*rlghtvoffhand'what o
.»16haine'fankeefls~d01ng.‘ nght offhand I can’ t recall Wwhat
-17they are doing, but’ we-have thelr reply.
'.ﬂg,r S ' COHHISSIONER AHEARNE:' I was just answering the.

19Chairmah, thafvat.Ieast that vas one 1nstance I 'saw where

2othey were g01ng ahead - (Inaudihle);'
24 MR. WURLEY: Move on to No. 13..
;221;-1 e_ I'shouid just polnt out to you that Professori

3George Slh of Lehlgh Unlver51ty has had dlscu551ons w1th the
24staff. I belleve he also talked w1th the techn1cal

7,25a581stants of Comm1551oners.
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' COMNISSIONER AHEARNE: Not all of them. |
2 MR. WURLEY: The staff met with him. I .did not
:3persoua11y~but other did,iand he has'expressed'vieus that
4 the . current methodology mlght not be,adeQuate-for'predicting
3*5vessel fallure correctly. The'staff isﬁevaiuatihg.these .
:Gcomments. It is a 11tt1e tough to deal’ w1th because it
: 711terally calls lnto questlon the entlre ASME Code and the
V8mothods used by the Code Commlttee, but we are looklng at it.
:fsr - CHATRHAN PALLADINO: You could take his statement.
viOas good news or bad news. Which 51de of ther questlon is
‘11;t ---(Inaudlble). | |
2 'HR. WURLEY: I don't think he has‘a;hottom line
v;d13that‘it is:conservatiVe or non—conservatiVe. :He:just thinks.
e14that the methods are not accurate. L |
15 . COMMISSIONER ROBERTS: Well,.who is he? I mean is
'16heithe;gurugof.pressure.vesselldeSLgn? | ' ‘
17 ;'f,‘r- . MR. HURLEYz'iHe;iS~a professor at Lehigh
>18UniueriStY;'uhich'is.Veli‘respeCted,in‘fracture'uechauiCSf
19and englneerlng mechanlcs. I think he»generally macches to

'2ohls own drummer. I thlnk we. Just 51mp1y have to evaluate

"21what he says. He has not as far as I know, been 1nvolved

221n a lot of the code commlttees and stuff that we rely on.
'23for our regulatlons.
,;24f T HURLEY.. I w1ll move on 15.

3}25s?'i_-':' The Aissues that the staff is g01ng “to bef
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' 1'addressing are tough ones. like what credit-should‘bevallowed
:2for-operatoruaction. The regulatory limit . we already talked‘

3about, whether a 51mple llmlt on the reference temperature"*

- 415 adequate or not. The 1ndustry has told us. they don' t.

T'5th1nk it lS, they don't think 1t is a good llmlt.'

fé ' 4 v Credit for operator action? Hou should you do the

7evaluations? Hhat are the-costs and the benefits of
.8corrct1ve actlons? |

9';_ o If we dec1de that ‘there 1s.a limit and that some
"10plants either don t meet it or will soon. exceed it, what
;11shou1d be the schedule for implementing any. correctlve[

-12actlons?

17135:3 L I only put these down -to: show you that it is not a

1451mple matter to. come up w1th a’ regulatory p051tlon today.
16 _"_» ‘The next chart;

16 ~ He are virtuallylcertain.that there will be’

'17substantial.technical‘disagreement between the staff and the -

:_181ndustry on the lssues I just showed.
:19;' '”.l, The work ‘need to technlcally resolve 1t, and by
'2othat I mean come to a consensus where- people agree on 1t,_
21won t be fully completed hy next summer. In some cases it
,2215 901ng to take probably a couple of years to what I call

ﬂ23techn1cally resolve an issue.

‘,25$.{ﬂj.*7 These are- v1rtually the same conclu51ons that we -
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1.showed:iou in June. Itjis a safety concern for older PHR
2vessels.”_We;don'tNthink that immediate>oortective,actionAis
3necessary. Snbstantial-worknis needed."' |
.4" .h NA It is the staff s Judgment that some“correctlve
»'l5actlon w1ll llkely be requlred for some of the older plants
' 6be£ore thelr serv1ce“11fe. Now.the~ba515'for thls staff
'-fconoluslon»is really a risk argument. | |

8 . Ne have evaluated'the number of classes of

o

1‘90vercoollng tran51ents. The chances of'a severe overcooling
’10tran51ent in an: older PWR that could challengegthe_veSSel is
,11aboutxone'1n“one:hundred[conSLderlng all the~olants and'
-”12considerino“thelprohability of thoseitransientsgduring thls

'13¢oninggyear.

‘j4f_’7':uf1' COHHISSIONEB GILINSKYs . This is not per plant. but

15for ten plants?

1161,4;“ ‘ _-,uR. HURLEY&j_Forrmore_like.UO'plants;=PWRs, by

__17actually.'

18 . L' The B&W plants clearly have a hlgher probablllty"f

"19but.there are only about seven of those.{'
20 - g conuxssxouzn GILINSKY: Wait a minute. Is most of
21that concentrated in the BEW plants?

22 R &R HURLEY.-'Yes.N

7,23g;,¢A];'. COHHISSIONER GILINSKY.- So it is one in a hundred -

f24for 10. plants more or less.»

'5125f.:g4;}>'“ R HURLEY.T Let me throw another chart on that I .
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1 think will help illustrate it.
-2 | _ . Put on B-5. °
3 :.This'is theichart of‘eur hest brobability
i 4estimates; The most 11kely overcoollng tran51ent is the.
5 Rancho Seco type tran51ent ‘Where you "lose power supply and
6you~have a:control'system fallure.- : |

? L -‘Fer Eéw»nlantsbour estimateAis that itgis-ten
8.times more=iike1y than for.Westinghouse-or CE plantse. 'Ihere
_Qare-about.seven‘plants.“'Sovone gets.seven times ten to,the'

10m1nus three ‘or B&W plants for the next year. ThereAare

11 30-some-off Hestlnghouse_and CE plants, So’ roughly- you get -

1230 times~tenitoﬁthefminus four, or'three_tlmes ten to the

" 13minus three. 'Hhenffou‘add”those together then one gets.

’ﬁ¢abedt-ten;tofthewminus tvo.. Ihesegare'in?order“of.magnitude: 5

,45est1mates.' ’

e . COHHISSIONER GILINSK!..ESo.it is mostly
;17concentrated in. the B&W plants? | ’. |
8 MR. MURLEY: Yes. To go with that;'aithoueh-the
1gB£W plants have a more 11ke11hood of . hav1ng an overcoollng

2otran51ent, they are not as hrlttle, the vessels. ,That is,. -

":21thev are not as old and they are further away.. You can see-

22from that table there that they are further away from belng :

‘23threatened. _ V
24”.,f f[' CHAIRMAN PALLADINO.vahat'is:heéaﬁse they are

-f25younger or 1s there somethlng pecullar or spec1a1 ahout
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1 their plants?

2 ~ MR. MURLEY: They are younger and they also have
3 lower flux generally and so lowver fluence.'

4 _. You see, Oconee. has aboﬁt fivé effective

5 full-pover years. That is ‘the oldest B&W plant, Oconee 1.
6 I think some of the Westinghouse plants have around ten

7 effective: full-power years.

8 o Put 17 back on, please.

9 - Even if a transient as severe as Rancho Seco vwere
10 to occur we would not predict vessel failure today. So the
11 cémbinaﬁion of the chances of a transient being low plus

12 even if it were to happen, we wquldp't predict failure. I
183don*t have a number for that. It is very difficult to do'g
14a probability analysis on the fracture mechanics. We are
16 doing that. The research staff has a ﬁrobabilistic code

16 that they are working.on which I think bersonally will show
17 that there is even more margin than we thought before just
18 because it is going to treat things in a statistical_way

19 rather than use bounding type numbers for material:

20 propertiese.

21  CHATRMAN PALLADINO: Tom, is there any particular
22date,when'they started making vessels with different
23composifions? In other words, are all the piants.that are
24 now cdminﬁ up fof-licensing, do they;all héve.the same ---

25 MR. MURLEY: It was about ‘72 or '74 I think,
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1 wasn't it, Ray?
2. MR. KLECKER: I am sorry. .

3 '_ MR. ‘HURLEI;“when did'the vessels Stop using high
4copper ahd when dld wve' recognlze the problem° o

5 . '_ ‘MR. KLECKEB.v About 1973, '
' § '~ MR. MURLEY: About 1973.. So vessels fabricated
,7after‘aboht 1973.should.not heve»this‘problems:lI should
-amentionuthat the:e are still a lot of vessels in the mill
Vchough..‘ | | | |
- 10 | : h CHAIBHRN PALLADINO. I-know. l guess what f am
.11really asklng in" the end is what are those plants where at
1zleast on,the,surface thls problem:does not.seem to ex1st?
‘_13Hayhe,we{cduldtoetethat’es.a.seperate.ahswert:" '
a4 o ;;ﬂﬂ;fnﬁﬁLEY;-,Okay;.suré;f' | |
15 CHAIRMAN PALLADINO: Not that that makes the
_1sproblem'anyheasiet,rbut just totinorease our information.
R 'hB;hMUBLEI: The last chart, No. 18. |
Vn:”1é : . As a proonosis“the‘steff;cén'have'evreghlatory
.ﬂéposition-hj'nextﬂsuhmer but it.anOlves,wrestling'wlthothese
éoissﬁes,'h _ | “ | |
n COHHISSIONER ROBERTS:'"How.éan‘you make thatv'
| 2zstatement in- llght of the prev1ous statement that says the
L-3work needed ‘to technlcally resolve the issues cannot heell

;l24f“lly completed by Summer f82.
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T ’_conulssIONrRrROBERTs:. But we are going to issue
:._2regulationse o | |
.§'3 S -'hTHR. HURiﬁY. Well,‘that is a questlon of what is
tthetperceived'risk'atvthe.tlme.i If we percelve the rlsk,
5that is we the CommlsSLOn.percelve the rlsk to be hlgh ve
:“Gwill have to have a regulatory p051t1on on 1t,'even though
7we won't have done all of our homework. That is the dilenmma.
-8 l. HR. DENTON: Tom, let's put a schedule of future
9actiousfthatfmaybe;uouid show what additional ihformatioh ve
10 wouid- h;v'e aboutz‘that,time. i | | | |
‘n - mR. HURLE!:,,ﬁb; 14,

12.3';‘3-" EPRI is doing a study on- the anneallng of vessels,v

L 13but most lmportant I thlnk are the owners groups reports

“Aj4schedu1ed for December 31st.‘ ,
5 CHAIBHAH PALLADIRO._there is that?
16 ; "~_%T HR.. HURLEY:{ It 1s back about five charts from the
.j7back.f I am sorry I didn t number those. h o
18 h’f':' CHAIRHAN PALLADINO. It would be helpful lf they
19 were: numbered. h » | o
'hgo o ¥ HR. HUhLEY' At the end.of the year we are 901ng
'21to get the three owners groups reports, Westlnghouse and
22Comhust10n wlll be generlc wlth some plant spec1f1c‘7
,31nformatlon.% The BEW . report will focus on Oconee 1 and" 2..:
724Then 1n mld January the 150—day resposes‘w1ll be due.i There*'-

_25wlll be an evaluatlon of correctlve actlons in the 150 day
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1responses. “Also;rthey will in some cases'update their'

'2nateria1”properties for-us- | .,

3 | MR.. bENTON: That wlll address the effectiveness
’4of thlngs llke heating the emergency core coollng water or
5remov1nglfnel;onfa plant spec;f;c basis for the e;ghtvplants,»j-
6. - ' COHHISSIQNER[AHEA?HE:’llon; yon said;that BEW ls
7going.to £ocus on Oconee-l and 2 and you just previonslf had'
‘8mentioned‘thevseven BEW plants that.were in this high
Qprohability.region. Thentthere.is an itemlnentioned,*and I

10 think 1t was in report of the BE&W owners group meetlng ‘that
i1you had here vhlch p01nted out’ that the. plants following
.120conee had addltlonal control system- features that led ‘to
1350me,of the‘concerns:aboutioconee=not—belng valld-for.those.ft7

. 14.other" plants. - | - | | | | |
15" A‘iif; Are yod worklng‘lnto a p051tion here the B&W

~160vnersigroupulsrnot.901ng to allow.you‘to address the_rest‘
l17of those plants? | | | ‘ | h

18 MR. DENTON: N"d‘;' not at all. I wanted to just
:1gskim'acrosszthe_top.of these plants;and not;ask all uu
,2oplants;theitirst-day because I didn“t.know the right
21questions:toiask.f So I see these elght as just belng the

. 2lead test plants and we will go - back and plck up . the others
'23based on what we learn from these.. I don' t 1ntend to 1gnore

4324any of those B&W plants, but I thought it would be: ”

5suff1c1ent to deal w1th the hlghest shlfts flrst.,y
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1 >:7,> ' COHHISSIONER AHEARNE: -Why was it ‘that the BEW:
._a20uners group dec1ded to focus upon Oconee, becadse-they are
»3dolng'more generlc -- (Ihaudlble). | | ‘_'
" . }'h::‘HR:dHURlEYév'Theyiwillfbeidoing'the other plants;'
;L5but they won't be ready by December 31st. I think Rancho
6Seco comes ‘in like in Harch and some of the others llke THI
7 follow on."l | | | |
é o COHHISSIONER AHEARNE: Are you. saying that they

-9reached the conclu51on that they could not - address it
10gener1cally? | |

11 - e HRa”JOHNSON}. Babcock and Wilcox had previously
12sﬁbmitted.azgenerictreport. 'We'have’had it in*purfhands,_
-74130h}4§ee, the best part of the year. Their.ownerS'group.is.

‘ ‘14g01ng to.- plant spec1f1c ‘as. an exten51on of the generlc

--15report they previously submltted.

.16 _", COHHISSIONER AHEABNE: Earller in the meetlng we
17had been told that the analyses were going to be comlngvln
18at the“end of»Decemher. Are you saylng that we already knoh
19the BGW analyses well enough that. the questlons that were

.2oasked earller in the meetlng could have been answered

21exp11citly wlth respect to - (Inaudlble)? ‘_ ,/
‘22 HR,VJQHNSON.‘ That was a compllcated qUestlon.
]23 : »,,”;:_CQHHISSIONER;AHBARNE; 'Well; l will1simplify;it,

‘24 for you.

25 . - HR. JOHNSON: Please do. - .
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1 COMMISSIONER AHEARNE: Earlier in the meeting ve
Vigéwere toldfwhen some of ustwere asking questions about whenl
i73would we know the actual detalled lnformatlon whlch these
7i4comments were,basedm~ We were told, well, that had to wait
“ZVSuntil the analjses:were explalned.and~these analyses;were
6901nq‘to be explalned in the reports comlng in at the end of
.7December.‘ | |
8 S Now-what,you just said is, however,;that we have
- 9°had the BEW generlc report for almost a year.‘ Therefore,
'V10you must already understand the analyses the BEW.
.1{ 1f’_'HR;¢JOHNSONa The analyses that are contained in

12that report, and there 1s more than one., have‘been‘read and

A-Jagenerally I thlnk understood by us, ‘but there*ista.matter,ofT

'_14degree of detall. - l-kd

: L e oL o S : _
18 - o As far as I know, the report was submitted for
-v1Ginformation only.‘ It was not'evaluated in detail by the

p17staff, am I correct about that, Ray -?—‘

,idh1gf . 7>;, HR..KLECKER: (Noddlng afflrmatlvelY)

19_ ' : HRiHJOHNSON:” -—— and what"we flnd in the

'2oevaluatlon that has- been done is that were we: to do that~

- 21eva1uatlon we vould be turnlng around right now and asklng

zzBabcock and Wllcox for more detalls whlch we ' feel we are
‘_23g01ng to get 1n the plant spec1f1c reports.‘;:'

- 24 - '”»jt HR.‘DENTON. Let me. answer that. I don‘t thlnk

h25that the report that ve . had orlglnally was adequate and thatf;_fe
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1is why we‘asked for-more. 'They heep sending»in reborts. We
2did have a- year ago a rather brlef summary of . thelrs and we
3all read lt-and sald,‘gee,‘thls doesn't satlsfy;us. That is
' ei4why'weigave;them_more explicit-instructions about what we
fﬁ5neededa>: | N g | |
6 COHHISSIONER AHEBRNE.‘ But &au"think that the" ‘
7 December report even: though it is going to- focus only on the
8 Oconee plants vill meet your needs?
.9 ‘ MR. DEHTON. Haybe there is somethlng further that
h10w111 have to be done in the B&W plants.» It was the
~11ob3ect1ve to.get: these generlc reports that: deal in depth o
'd12v1th ‘the: 1ssue for " thelr type: of plants and-then prov1dev
Aiaenough lnformatlon about each of their vendors that we can‘
't14come-to_some;conclu51on about:that class.ofiplants.v Now if
_;ﬁéB&ﬁ hasndeCided to~he_exciuSive~about.thisﬂwermay.have to
‘16recon51der.‘v o o |
'?17 | | That Chart’ thouoh does show that ve are not going
jato get. much addltlonal 1nformatlon in after about January.
1QIn other words, about that tlme 1ndustry wlll have produced'
20all it has been promlslng and these elght vendors wlll have
_21produced thelr site plant spec1flc remedlal actions.  We
2w1ll then have all the lnformatlon that we can reasonably &
}23expect to have for some time. » o
;é417ufh_ Nov some peoule are‘propo51ng maJor research

i'_'25programs and new 1ooks at fracture mechanlcs and reopenlng
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1all kinds of interesting technical issues. But I think we
2will'have to'stop at that time period and act on what we

3 know because that is- g01ng to represent the more or- less

.14extent of the lnformatlon avallable in the fleld for some

'05t1me. I don't think we can get any new lnformatlon 1n a

Gshort time frame.' It takes a long tlme to plan new research'

7programs in this area.

8 © CHAIRMAN PALLADINO: Let' ‘s come back to the
p<9Germans. The Germans were- able to analyze and get their
'10p1ant specxflc numbers and say here is the correctlve actlon
;11we have,got to take.and'they did it in a.relatlvely-short |
-:i2periodéof.time. HowAdidtthey'put morermanpower on it or.did:,
1'13they do somethlng we are- not d01ng or dld they Just make
rl14some arbltrary assumptlons and bound thelr problem and saf
v£15hereAls the way we are 901ng to.solve 1t°

46 MR MURLEY: 0f course. the Reactor Safety

17Comm1ttee in. Germany is composed of a lot of experts, one of

th18whom is a world s expert in. pressure vessels and fracture
"19mechan1cs. ‘ |
20 . - COMMISSIONER GILINSKY.‘»This is who now?
‘éf-hiswv»df HR HURLEY: Professor Kussmahl from Stuttgart..
~22They also only have to deal w1th-one vendor essentlally. I
f;23Can t say how it works 1n thlS case, but typlcally they have.s;ﬁf
';24meet1ngs with. the vendors and they come to a technlcal

'25understand1ng and the vendor or the utllltles dec1de to make;:'
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‘1the'change.

2_"‘, -  HR}.DENTON:A It appears me are eoing to have tov

'i éend uohordering a change if“they oocurvin:theinear futnre;
4From the year s dlalogue we have had with. the utllltles no-
Sone is stepplng forward to. make these klnds of changes. |
6They are going. to prov1ee the 1nformatlon that’we asked for.
7in each step on what.the 1mpact would be of remov1ng the
Soutervrow or heatinglup the water, but no one, with a few

- Qeiceptions; as:you say Maine Yankee3hasibeen-studying the

ﬂ)problem for some. tlme'-—-_

'1{.. R HR HURLEY.z Some of theﬂlicenseeslof Westinghouse-

512p1ants&are'eoming:in.with:their7lowA1eakage fuel options.

' '1350 there 15 some of that.'

Uejggﬂ"_f,?f: MR. DENTON.. Haybe some 1nd1cation. T shouldn ¢

‘v155ay there has been no. movement in . thls area, but - not a large'

~116movement toward remedlal_actlon, -
7 .  CHAIRMAN PALLADINO: I think onme of your

‘<18colleagues has somethlng to say.

19 . ... <MR. VAGANS. Mllt Vagans, Research. Yoﬁ mentioned .

20German several tlmes.: I want to make sure that the staff
”'21completely understands that the Germans and the Flnns were
-_22not attacklng the pressurlzed +thermal shock problem, but-

223they were Just attacklng the prohlem we had in the

"?24degradatlon of upper shelf materlal wlth fluence. Thereforeh:fv

"»25the problemwthey;faced'was:normal.operatlng;condltlons
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o projected'over:aeperiOd>of time and the degrading effect
:f2thié‘hadfﬁpon'the uprer she;f‘energﬁfor theirlweids which is
ésgéeified in 10 C.F.R..50. In other words, it is a -

- 4regulatory p051t10n.'. | ’

55, A ' So remember they ‘had a 1et ea51er preblem than

ﬁ36what we are addre551ng.t Normal operatlng condltlons,' |

'7degradatlon of materlals such that the upper shelf energy of

‘8the1r welds in plaln mater1al would fall below the minimum

.“Qlevel e’ would like to see. _ ‘ |
._ﬁo" o COHHISSIONER,GILIHSkiz But if ydu are-alse
v‘11worr1ed about overcoollng doesn’ t that glve you an. added
-121ncent1ve to. go in that d1rect10n9 .

-f;ja .,f"-f’un,.VAGANSa ‘Absolutely. .The problems:are linked.. .
: 54'_.1_'ef' COHHISSIONER cILiNSKY{7 Iﬁ*qthervwords,‘the} o
fiSresponded to what they thoueht}was:allesser‘problem.:f

18 Qunftvacnus; ' Right. ._' |
'{7 f"_. COMMISSIONER GILINSKY: . And even so when forward

.1sand teok these~measures tqulow'down'thesdegradation of the
1gpressure vessel.. ‘ | | | |
'20 A ; | HB VAGAHS. Thateis correct;,,

S : f S e _
a1 . COHHISSIONER‘GILINSKY:. Tnis'is'kind of an‘a
v22fortlori argument it seems to me. If they did 1t for that,>

] 3they certalnly Hould‘have doneylt 1f they were worrled about‘

>;é4overcoollng.:j | -

v,§5f¢“~;,.i- CHAIRMAN PALLADINO:"Tom?K
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1 , COHHISSIONER ROBERTS. .Are these Section 3 ASME
'j2Code vessels? ,

- " COMMISSIONER AHEARNE;v Yes.
; .:“ o aCOHHISSIONER ROBERTS; What’does the‘hSH?'Codég-~
'_;5fhave:toAsay'about-thie° -Ddh't;theixhave an ongoinghpressure,
‘6vesse1 committee that reflnes thelr requlrements? |

.'7l'_ MR. HURLEY. That is a good questlon.
8.' o COHHISSIONER ROBERTS: I think.one of your
9colleagues is trylng to ansver. | ‘

S 10 S | HRf.JOHNSOH: As part of" Task A-11, whlch -was- the
'”V{tupper«shelf program,hwe-had someaof'the~hest‘adv1ce ve could
;12get from'the’hSME“?reSSure'Veesel-tode.u Tofname,one -
: 13gent1eman who contributed qulte a- bit, and you wil; finu it
'ii41n 'NUREG. o7uu, 5111 Cooper, fromaTeIedyne=Engineetiho_ o
155erv1ces, points out that the ‘Design Code,. Sectioh $}<deals ;
. 16w1th normal and upset, that would be 1eve1 A and level B,‘ |

'7but does. not give any guldance for the accident condltlons,

181eve1 C andrlevel D.' That 1s wrltten and . you: w111 flnd thato

191n one - of the appendlces to NUREG o7uu wrltten by Bill
© 20 Coo per. 7
‘211 ¥ow Sectlon ., the part of the ASHE Code that -
322deals‘w1th in- serv1ce 1nspectlon, does take that into
23con51deratlon but that ls after one flnds a flaw and has to

'24evaluate 1t. Hav1ng found the flaw,‘then one evaluates it

’f~?251n the. llght of the tran51ent or: the acc1dent loads that
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1 might be imposed on it.
2 D SozI am not really.surer?here yoﬁ are coming
2:3fr0h.' if'you ate taiking ahoutlsectioniB design;:aocidents
‘-4atehft'considéred. Ifiyou>are'talhino ahouthectioaﬁ11.:
51nspectlon,-then a flaw has got to be found flrst. éo there
 6are balances to be achleved here.. |

7 ' ¥R. DENTON:_ I don't have an official ASME view on

8 thise.
9.7" : 'HB.:HURLEY: In a nutshell, the Code doesn't-speak

iOto:overoooiing transients.
"o - .'CGHHISSIONER'ROBERTS:"Ohviously.a
.fiz,.; . COMMISSIONER AHEARNE: Let-me foliow that up a
”Ig1311ttle blt more. Is. the ASHE Code Commlttee d01ng any work-.
']14on thlS partlcular lssue?A Is thls now somethlng that has
ffjslea_to_a,concern;on thel:rpart?~-h | | |
_}16-f>g‘ .MR. ‘JOHNSON: You get a. quallfled yes for that,
17Commlssioner Ahearne, I thlnk.- I have got another who says
'18no be51des me. |

9. . MR. RANDALL: Not. to my knowledge.

20 (Laughter )
21 CHAIRMAN PALLADINO'>~A categorical noe’
,22 N 3,TH_HR, HURLEY:I I really don t- thlnk, Aif I may, I

' 3don t thlnk that they are really up - to speed. I think'the-{
{ 24NRC staff here 1s ahead of most anybody on- thls matter’a' jﬁ:

”hzsbecause we have had ‘to be over the last year. |
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1 if HR REHICK.p‘Tom, I have a questlon. Am«I correct
7'2that the small break LOCA is. llmltlng in some reactors?
o3 'Tsjl L HR. HURLEY: Westlnghouse tells us: ‘that for some

*‘4of thelr plants small break lS llmitlng, Yes.o

v‘f'suh\:j T;f. MR. REHICK: On your supplement sllde, I-think it .

',,Gwas B-S, you dld not show small break LOCA. »Dopyou,khow'&

nlkTHhat those would be?. _ | |

:Bf. ‘ih' g‘HR.,MURLEY: ,Yes,tlihave:thOSe."Hewestimate~the'

';aétabéhizity:af agpressurized overcoolingzevent-from‘smallv

vIiOlOCkhto;he*one'times.ten.to;the minus five.w Those, by the.

".11way, are 1n the staff S: response to- the Oak Rldge report.
‘12There 1s a complete dlscu551on._” | | | o

.133?“§d;“v“f HR. REHICK," That uould apply Just to the

‘35li14Westinghouse plants?'t

T fﬂ fn; HR. HURLEY‘V Only a few Hestlnghouse plants.’
- 16t4"ﬁ; MR.ADENTON. I thlnk to conclude thls, we are1

f7today about where .We were 1n the mlddle ‘of . the summer. We.

18th1nk actlon will be necessary on these vessels whlch have i

jgshifted the most. He thought at that tlme thatgwe had"

”:2oenough tlme to gather the 1nformatlon fromiajclass otvthem:7.
H5f21to help us make a. more ratlonal dec1510n.' The clock;has

{‘22been runnlng and they have heen worklng on these;"When they-

f}é3come in I would propose we meet early next year after we ;;;f’

5:L24have had a chance to assemble those comments together,_flﬁj

*125unless you feel the need for faster actlon.ffff}“fvn
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1 I think, too,'the ACRS is meeting-in,Decemher;has
. 2showndon.this.chart, to gofover the'program. They_have
hagenerallf-supported.the approach we have taken to'trffto
’ 4develop as:much-information~as:could'be.reasonahly_pulled‘

"uh5together £from ex1sting knowledge.- = | |

'éf - -h Any attempt to reflne this technology though will
7c1early run us. past the dec151on dates that we are talking
8 about.. On this schedule we w1ll have all the technology and

-9research results that are available. It sounds. to-me-from.

*L1Otalk1ng to the staff that attempts to. further refine thls in
‘11terms of metallurgical understanding would: really move it
‘120ut in tlme. 4' | .

,;13dpl .‘ COMHISSIONER GILINSKY. If at that time there are
_"j4strong differences between you. and the owners, I guess.I
fiswould like to hear from some of the owners.‘i _! ‘

i6' ?, S _ ¥R. HURLEY: ‘Yes. Thls could very well be like
:17ATHS where the. staff had one v1ew of the rlsk and the |
”18ut111t1es had a different view and it has led to a ‘stalemate

,ejgfor all these years.v I hope lt doesn t turn out'that'way_in

othis case.j‘ | | | |

2t CHAIRMAN PALLADINO: Now while we are studying the
22problem I gather there is~no problen in your mind;withia_‘
-.3Rancho Seco event ‘on some of the older plants, Orfis there?
PV _53. MURLEY: Wo. -

;éso,ﬁ, . MR. DENTON:--Notfoniany plantstoday4a-Rancho:Sego-‘
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1 event.

2 CHAIRMAN PALLADINO: You don°t see that as a point
3 of cdncern for several years on the Rancho Seco event. On
4 the other events you are going'into-a much more improbable
5 éet of circumstances tﬁanvrf-you rely.on opefator ac&ion_to
6 any degree. I gather that is the‘basis fof some of your
7 confidence that we have no concern ét the present time.
é MR. DENTON: Proper operator action would certain
9 ameliorate ite.
10 CHAIRMAN PALLADINO: Well, we have enough time to
11 look at it.
12 ’ HR. DENTON: Yes,. we have enough time. to look at
13it. T still think that.for some class of vessels remedial
'14.action ié going. to be4necesSary.
15 ' ',. CHAIRMAN PALLADINO: I aﬁ Iookihg at it while we
16 are study it. I want to have some feeling of confidence
17 nyself and I am sure all of us want to have confidence that
'18£hére is no likelihood of any of these vessels going in the
" 19'time period that we are studying.
20 Hﬁ..DENTON: That is where I have come cut.
21 MR. MURLEY: Ye$. As I said, we feel we have got i
sztimé to-wneétle'with these issues and come up with a
23 regulatory position that can be defended. ‘The wvay we are
24 headed now it wili include a limit of soﬁe,kiﬁd and it may

25 well mean that some plants will have to take corrective
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1action before the end of their service life. I don't know
2 what thatnmeans( but it involves some plant changes that

3¢puld~be costly.

:'4' - COHHISSIONER ROBEBTS.~ Well; what form would they _

51likely take? o
6 © MR. WURLEY: Weli,itc remove fuel; but all that

7 does ievslow_down thejproblem, But remov1ng fuel and
éputting in-dummy fuel elements on the outside-ls one

9 example. 'Anothervand-thermpsr radical one is to anneal the
:'HOVessel.atvhiQh tempereturesvand that has never been done.
1Tnefore:6n-a comnereial plant_and ir would be a majcr
‘12undertak1ng. o

R T- T COHHISSIONER AHEARNE: Has it been done on a

u_14non-commercia1 plant?_;

is] ' HR. MURLEY: Yes, it‘ﬁas-done‘in a miiitary»

. 16reactor in Alaska. They only raised it up to 650 degrees

". . .17 Fahrenheit using.pump'heat, and one only galns like a 50

‘{Edegree>redu¢tion“in'referenCe temneratureebf.doing'fhat;f So
19 it 1s not very useful. o | o |
20 L.‘ CHAIRHAN PALLADIYO. Bﬁr.if yod‘ger'reductions ina
21rateé-of nine or numbers like thatyit conld be guite nseful.
5;220ver the remalnlng 11ves of some of . these reactors.»

'23'. ‘,_ © MR. HURLEY.» Yes.

:24, ”;:.1 CHAIRHAN PALLADINO. Well now the next tlme, and Ih”,f

“izsagree with the request, and I forget who made 1t, one ‘of my -
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-‘1 two colleagues here, that perhabs we ought to hear from some
2bf.the owne:é.gréups}'representatiﬁes‘oh this.'.I.tﬁink that
'.3§ou1d‘be a<g6od idea-'.ﬂhy don‘*t we take tﬁaf_uhdéf' .
4advi$emént.and we'wi1ljwo;k ppt'theAwéj,fo: doihg £hat.,
5 - ‘Any"otﬁér'queétighs o;-éomménts_cn this subject? .
6 - - .“(Né'reSponsé.J | | | |
7t i 'aihahk.you.J
- 8 | o 'ﬁe Qill staﬁd:adjournéd.
9. o (ﬁhereupon; at 3:20_p.m.,.the“meetingvadjourned.)
"
12
‘  13:
'__14'-: '
15
.1‘6-
TR
19
20
a1
. A22' : B B
N
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