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 PROCEEDINGS

. CHAIRMAN PALLADINO: The meeting will please come

”tO'order.'*

The subject of . thlS meetlng is a briefing on: PWR

ﬁsteam'generator problems. "The Comm1551on has been rece1v1ng
-reports on varlous types of problems with steam generators |
'and‘the,purpose of;thls.meetlng is to receive from the staff
Ta‘brieflng_on'the nature_and sc0pe.of the-problems and their

‘implicationse.

‘.I.do.notzknov whether.any'of thejCommissioners“
have any openlng remarks.f

HR DENTON.' T have with me. Darrell Elsenhut,-who?.

%w1ll make about a. 20-m1nute presentatlon and make ‘a response

to your questlons. We also plan to show a v1deotape made by :
the Florlda utllltles out there on steam generator 2 ‘. -t~f‘;‘
replacement. And We also have John Olshlnsky, whoﬁlsfthe."‘ 1“‘.*

deputy dlrector of the Atlanta offlce, and he will describel

that.._-:

R

I would llke to start Just by pointlng out

COMMISSIOWER AHEARNE. Harold, durlnc the mornlng»;

I hope you address at some 901nt one questlon whlch came to

my mlnd.‘ The reason I orlglnally asked for thls brleflng
and asked for the rev1ew 1s, in. looklng back over several
years of hlstory it seemed that about 25 percent of the PWR»"zﬁ

outage tlme was related to steam generator problems._
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. I recognize: 'there are a variety of reasons in your
L2 paper,-whichﬁlafs-thosevout.v~Nevertheless,.I hadia growiné

3 concern that 1f there are. that many - problems costlng that

1'1'4MUCh tlme, at some point, 1t may transfer from belng an-

'r,a5econom1c problem to a’ safety problem.s
e It was not obv1ous to me’ that that is the. way ‘at
. Ileast'the lndustry had been 1ook1ng at.it,. and I,was not_5
-e&sure.that that was the way we wereﬂlooklng at it.‘:So some
Qtime.during thefmornlng I;hope fou could address that
quuestlon; | | | |
4t HR. DENTON: I think it is a major industry
12problem.' At least three fourths‘-Q. . . |

13fA_ “oiﬂ COHHISSIONER AHEARNE.- I recognlze lt 1s an .

141ndustr1al problem and I am 1nterested ln the safety slde.'»i

15 _:<»f MR. DENTON.V I would go beyond ‘the 2‘ percent. 1

'16would say three-fourths of all of the PWR steam generators

.17have had problems w1th the lntegrlty of the steam generator_

'-18tubes.A So I thlnk 1t is a. very hlgh fractlon.
'19',?'t,f 5 I thlnk the maln purpose of our rev1ew of steam

IQOgenerators over the years has been to assure that the

7_211ntegr1ty of-the'tubes were malntalned.. Thls has led to a.-h

3;22program of plugglng, 1nspectlon and replacement of steam

'A{f23generators.

. Zleit-,’-' He have not focused on trylng to understand the

,25basics,_and -We are, always trylng ‘to- understand and rev1ew 1n,}'“:
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1 advance the basic deSign,,but rather to approve steanm
2 generators whlch look. llke last year ‘s ver51ons and had
' '3 flxes for the problems whlch occurred last Year.

4 ‘ - I thlnk one of the observatlons about steam
‘5generators 1s that they are such blg pleces of equlpment

Gthat they tend to be tested ln the fleld.' So:the steam.

7generators 901ng 1nto service today at Hagulre, for example,‘

718were deSLgned years ago, without the beneflt of full flow,
| Qtestlng,jandvthe~testlng ls belng done on those ror:
‘10yibration.problems'occurring'in the'reactors in uhiCh they
-ﬁ are installed today,hfor.ekample@" . . | .
12 . se lt could become a safety problem,,and it
;13 certalnly today is leadlng to 1ncreased personnel exposure.
id4 It averages maybe 150 man—rems Just for the 1nspectlon
‘ffl5program to keep tabs on the lntegrlty._ Replacement takes
}:16thousands of[manfrems:ofvexposure, andrlt is a contlnuous
| 7 pronlen. - R |
fj8£.hg B lhe very latest- steam generators contlnue to. show
f19new andinovel'problemsag It takes a lot. of down tlme for the
if20utlllt1es to carry out these 1nspect10ns, and our role ha5~'

: 21been focused on- preserv1ng the 1ntegr1ty through thls

. Q22program of 1nspectlon, plugglng and replacement.

23V”:;.jf“ Darrell,.why don"* & you respond spec1f1cally to the'

24quest10n.f

R COMMISSIONER GII.INSKY._\ 'The maturity of ‘the tubes :
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1is certainiy an important point from the standpoint of"

2safet§,u

‘ 3~"'-,f ¥ 'DEHTON=< Yes, and that is why all; of ‘the.
’4attent1on on’ the 1nspectron program._ We have~requ1rements
75f9rr1nspectlon and plugglngvandwreplacement;,andiit'leadsrto:u'ﬁ'*
”Gpersonnel ekposure, butjthatdis:basicallyztheLWa} we hame-'

7 been controlling  the integrity of the tubes,  is through

&frequentfteStinQ;of the integrity.

'fSYV_ o -1Qurvbiggest concern is-not;the'failure‘of_one
1di$olated tube;vbecause-the'piant is designed for such
'jfthinos, although you want the frequency load. -it.would be a
12catastroph1c fallure of a number of tubes that mlght ‘lead tod
‘13 steam blndlng. .

1'4;.- S COHHISSIONER GILINSKY # It does not take an awful ~

15lot of them to cause problems.
16i B fLMRt DENTON"'That is rlght, 1f Yyou: had undetected

17degradatlon of the tubes, such as water hammer.or selsmlc

18events or some undetected problem cau51ng tho tubes to fall
‘19Further._ It is falrly easy to detect one tube falllng and

‘3201t has happened at several reactors w1thout 1nc1dent. But;s'

21our maln concern has been undetected degradatlon such as you'

22would get 1n fallure of several tubes all at once_‘

23 unexpectedly, and compound poss:.bly a steam llne break or .
ff24loss of coollng.

i]2$ﬂof~“: . WR EISENHUT.’LTheuprogram:as Set'down,hadlsomef'

" L - ',jﬁ.v:.g’;j . MDERSONREPORHNGCOMPANYINC '
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1 rather detailed questions in it. Those detailed guestions

2 ye tried to summarize in the SECY-81—664. And what we tried
3 to do there, as I said before, we were putting together a

4 document ourselves sumﬁarizind the experience to date. So
S5we ttied to marry the two togéthér rather than do a separate
6 effort, -using one for the other purpose.

7 The document was sent down to you was sent down in
8.3 draft form because, as you can tell, it contained an awful
9 lot of detailed information about experience in plants. We
10 are circulating that through and checking with each plant

11 and being sure it is up to datevand right.

12 It will-be finalized over the next couple of
13weeks; What I would like to do is sort of summarize in an
14 overview fashion some of fhé basic factors. Thé’details'of
i5éourée;.as I said,’are in 664,

16  Could I please have the first slide.

17 _ ~ This is just an outline of the pieces that I will

18 try to be touching upon, Jjust going through, and T will just

19 be working straight. down the list.
20 i To go to the next slide, this focuses on what we
21 already discussed. From a safety standpoint, the tubes are

22 the p;imary pressure boundary. They 40 have reguirements to

23 have a high integrity. The way we basically do that is the

24 tubes originally have the high. integrity and we continue to-

- 25 ensure that fhey have adequate integrity by fodusing on
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-t lnspectlons; focusxng on what is going on in. the stean
denerators.— -g. - | |
if3”:sz"A 'The primers. Ve ba51cally change are the frequency
“4of lnsoectlon, that is on plants that had a lot of adverse
;51nspectlon. Fnd lt has gotten down to the p01nt ‘on” some
i6plants where,ve requlre lnspectlons every‘three,or four or -
7five months.,
:Bd ST The second piece ‘is the scope of 1nspectlon, that':
915 you requlre .more detalled 1nspectlons when you do theme
10Ultlmately you end up - w1th elther plugglng the degraded
.11tubes that are above some threshold -or repalrlng the steam
129enerators, elther by puttlng in sleeves or replac1ng the
”135team generators." o | |
.14g f 'f‘h;j The other side of that is- the occupatlonal
15con51deratlons. It is resultlng id con51d°rable down tlme
:h161n plants. The repalr costs for sleev1ng is a con51deratlon'
»17to the 1ndustry. You can. see these are a.blg tlcket 1tem.
bﬁBThe replacement ot steam generator costs are runnlng up to
19the order of $300 mllllon for the whole package.l |

'20,'L:-‘jf.VCOdHISSIOHER AHEARRE.u On the sleev1nc 1tse1f,

: ,21does that solve the problem°

22 3"7.,_ R. EISEYHUT. We will touch on. that in a 11ttle

23b1t. fes, he sleeving thatihaS‘been done andﬂall‘of“the

f24reoa1rs that have been done to date, following,those we have .

“25not senn new problems comlng up.,

“ " ALDERSON REPORTING COMPANY, INC; - 4
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1 . . ¥R DENTON.V I guess it is too. early to tell you |

2 they ‘are not leaklng 1n the 1ast exam.

-3'- R MR» EISENHUT: Well, as it turns out also, Sandy

54 Hope is not the oldest one. The PalisadeS'sleeyes have now. -

f5sheenfinwforfthreenyears.

‘8 . COMMISSIONER AHEARNE: I was not talking about |

’TSleeving in'deneral; ‘I was Just talklng about that
&particularly{

9 © - MR. DENTON:: I think re-sleeving was an'attempt to

10 maybe have another approach rather than a replacement.

11There“haye'been four utilities'which.have annohnced planS-to

12replace steam generators and there are orobably a number of

_130thers who may be fac1ng that ch01ce 1f sleev1ng does not‘
'14show promlse.‘,h‘

5 ‘CHAIRHAN PALLADINO. Darrell, are you going. to

16dlscuss the Pallsades experlence w1th sleev1ng°-

17 o - HR. EISEVHUT:‘ YeSa' I w1ll Just mentlon lt, and~
ﬁ18ha51cally I thlnk 1t vas put 1n 1n 1978 and there has been~'
V.5m19no adverse experlence 51nce then.A f

;zo:vi ~-f CHAIRHAN PALLADINO.” Has 1t solved thelr

21problems°

";22 AT HR; EISENHUT%_ It has pretty much solved thelr a
,23problems.» You v1ll see thls in just a moment when I go to:h
"j.y24the next Sllde-: There have been dlfferent types of problems ;.

. 25evolved over the years. One problem comes up and gets

ALDERSON REPORTING COMPANY INC
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1‘fixed,'ahd.perhapsreven'the fix of the firsf'problem, ;hat

2is the basis of.the'secohd‘problem.

8., :, ,VDENTON: I thlnk it 1s really the ‘inability of

’_4 the 1ndustry to test ‘in any way except in anm operatlng

5 reactor._.fhey_don‘t.have'a test facilityfcapable“of geffingh

6fhese kindslof.flows'and ohemistry}=and'so-thei build them

-7and they hope they ‘have solved last year' s problems. And we

'8f1nd new. ones Keep cropplng up.
9 L o I guess based on trends, there is no reason to -

10th1nk lt 1s going away 'in the next few years.' Tt is

'11happen1ng worldw1de and ‘not just in the Unlted States._

12 o MR . EISENHUT. If I could go on to the next sllde,

'_'13thls ls Just a. llstlng of some - types of degradatlon. I
%~f14don t- 1ntend to go through these. Thesevare-vefy
v15compllcated technlcal subjects when you go 1nto‘each one of
‘7716these. It 1s a very compllcated type of chemlstry, et
f?cetera.m' o | ". . ’ »
e COHHISSIONEB RHEARNE:- And in some cases we don't -
 hp19understsnd 1t. . R
-édgufs ”'h’thQ_DENTON:s That is rlght, inihahy?ésses:#e“doh'f
'iéihhderséand it, certalhly e the staff. | | |
‘.éis‘_i : MR EISENHUT; These phenomenon, es'Hs:old.justh
p23mentiOned}fhsvegocoupred horidwide} Ih‘fsotjlihgeﬂcoup;elof.
'pz%thesehhashaoeﬂfipS£ occh;redpin5oheeesplfh19?6;s;ihuJapqh,ffﬁ

"v,:25épdﬁthat is whete-the staffpfirstrheard‘ofp;tyfxltlwasf"

] . ALDERSON REPORTING COMPANY INC ] )
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~1fstrictly ajchemical-broblem.'

2 . : ‘ As a result.or‘that'we.changed the chemistry, and
3fsome of the change 1n chemlstry certalnly perhaps led to the
4 severlty of the second problem, the second problem belng of
5_course the dentlng phenomenon whlch I briefed the CommlsSlon;
.6"on a couple of tlmes.‘ It has a number of assoc1ated aspects
7of it, where'they,get.additional corrosion of the carbon
‘dsteel support plates. |

9 V:.-'zb' There have been different forms of stress
10’corr051on cracklng. It is really stress corr051on cracklng
ﬁ'#hich occurred backlln theflate'1960 s, and_ln the late
‘121960 s there were tlghter pH controls put on the: steam
'f13generators, and that went down - the- llne sequentlally throughf'ﬁ
jo14a.number of other klnds of cracklno. |

l5> ',1 j: That is really_coriou'cracking. *lhere.iS»a type
-.16 up here,. and it was flrst, I-guess, identified and.pinneq
1fdown in France, and it:was plnned down in the lab- .It:is:{
18 pure water.i It-turns out that in pure water under certaln
.zliscondltlons, under a very tlght range of narameters vou>can_h
‘1;20have a- dlfferent klnd of cracklng. | |

‘”réf;‘ ; '»f So 1t s 'a very compllcated technlcal phenomenon
(222thatfs 901ng onvworldw1de. jThere has>been a conSLderable';
:>23amount;of‘research ln the,labsf Therels=been:a'numbef of
-a;24peop1e that are trylng to understand these phenomena. gl"

'_25th1nk lt s, falr to say that there is no clear understandlng

ALDERSON REPORTING COMPANY lNC
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1 0f all these phenomena.

2 Just going on down the list, I will focus on a

3 couple of these as we go through a little bit more. The

4 erosion corrosion was a once-through steam generator problem
5 which occurred at fOconee and it was limited to a certain

6 number of planté. | |

7 - Pitting, here, this kind of pitting, the main kind
8 of pitting; is a new phenpmenon. It's something that really
9 came up in 1981, earlier this yéar, mostly. ‘When Indian
10Pdint 3 was doing a hydro, they‘discovered a leak. They

11 yent in and started doing some looking at the steam
12géneratoré and found that they have pgoblems on the cold

13 side of the steam generator,{ Remember, the ste;m generators
14 are mostlf U-tubé on Westinghouse and CE. The water goes in
15through the loop and comes out the other side. -We call them
16the hét side and the cold side.

17 ~ And they found_a number of problenms. Thé:e's a

18 lot you may see circulatinq,APN's,'et cefera, in the last
19few,honths on this problem. We're fbllowing,it fery' |
26closely. Again, it‘s_not”completely understoqd, or i£fs notz
21understooa;:dr0pvthe "completely."
22 - - It may be tied tp some boric acid treatments tha£
23 were there to limit,dentiﬁg. Ip.may be tied'to a number of
24£hingsf There's very complicated chemistry phenomena and

25 the industry is working on it. . They are doing some

ALDERSON REPORTING COMPANY, INC,
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1Ladditional inspections."They had done a 100'percent

,2zinspection‘of the cold'side'and'they will continue.l I think

; '3it‘s'about~threeror four months we're requiring another

4 1nspectlon at-Indiaanoint 3.

f,5; '”.=f The solutlon at. thls p01nt really 1s speculatlon. o

GThat s my oplnlon.‘

7 - The last problem on there was a v1brat10n problem
' 8 or v1bratlon problems.r It was called v1bratlon'uear.
'&Hlstorlcally, at plants like San Onofre there”had been

'10v1bratlon 1n the upper parts of the bundles that led to

",ﬁ problems.f There has been another form .of a problem whlch

12 I ll mentlon, whlch the PN actually came out a couple of

tf13days ago, and that lS some data from Three Hlle Island 1. y

- d4x’ A d Let s see, do we have ‘a Three Hlle Island sllde -

h153ust summarlzlng ‘the results7,
.16 fﬁ . th don t you Sklp ‘the flgure and go on - to the

'*17Three Hlle Island sllde lf you would, please.(

'1&: s ‘ Very recently, Three Mlle Island 1 was d01ng some;

:19 1nspectlons at thelr plant and they have 1dentlf1ed 86
.‘201eak1ng tubes Ain- steam-qenerator A and about ?8 1n steam
') 21generatorsBWA ThlS has all happened ‘in the last couple of
'sézueeks;- They expect to begln eddy current testlng a couple

-ﬁ23of days from now.hi

,;égjtg”'.ﬁ‘. COHHISSIONER ROBERms;i_Excusé‘mé.fss'out cf how -

‘25 many? -

o Tus . ALDERSON REPORTING COMPANY, INC,”
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B . MR, EISEKHUT:~'There ere a couple of thousand.

-215;000 per stean generator; iI'm‘sorry. ‘There'5'15,000,
n_ésteamngeheretors on;b&h's.and<there‘siaicoup1e.thousand»on
"4the g types. o S o

5 . COHHISSIONER ROBERTS. Hc’n) did'they find these? 5

6 How dld they Know there were 86 spec1f1cally there’" |
7 | MR. EISENHUT: Does someone know the details?

" 8 This just happenedi,'I‘m‘not‘sure we reaily\know. The
":TQihformatiOn came iniby~a”phohe-caliland-PR in the last --
10?two’days.ago, I believe. |

11 '., _ .-Ano the htility is'——iyou.cah‘goviﬁ and there ;;é.,
125everal ways you can do 1t. | | v

137 MR DENTON:.. I thlnk they dld it in helium
>m4test1ng.‘ I really doh't know the answer, but a. typlcal way
15to do this would be hellum snlfflng. : | -

e R com«xssmum ROBERTS. In other.words, ‘they could :
.‘bi7tell whether they were leaklnc.':But to get some number such
18as 86 -- ‘ N _ | _
iéuvh' ih:! EISENHUT. ‘Yes, they have to elther 1ook at’
'f20the tubes on the bottom, elther from leaklng of water,'water,"
21levels, or hellum snlfflng.v. ‘ . » N

' 225_ I COH}IISSIOKER ROBERTS.. Well, it's nﬂo‘t;-that
'E231mportant. : A | | |
h:24hf;j‘;u‘ rh DENTON. I.don.t'thlnk we have anyone that s_,:i

:?h25r1qht up to: speed on that here.:f-”

. ALDERSON REPORTING COMPANY INC,
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1 : ©.  ¥R. BISENHUT:. The steam“generators have been in a

N

layup condltlon for some tlme and. in the past when you lay

wv.

up steam generators, when you co to restart them you flnd

o

problemsw. It'slfa;r,to»say.that;we_re looklng'at;thls very
‘5'closely;/‘§n&fthey now~nave tnem>partially_drainea'andonaVett
-_Gthem;under a!nltrogen blanket.. .
j o ' This’is clearly the most'extensive_nroblem tied to
Blafup of-steam‘generators,‘it_in-fact'tnat;s whatlit_is-ﬂ:
9But the inspectionsbare_due to'heoin nert week. . T on1y 
10 again: mention it because tnereswas.a Press announcement ont,A
11 I think‘yesterday; and there is a. PN out two days ago.
12 -Af | 'COHHISSIONER RHEARNE: Of-course, they've been
1131a1d up about as long as any others, haven t thev?
_{§ 1- ;: - ﬁR-»EISENHUT=,‘TheY ve been lald.up longer’thanf'>
15any{other;olantihas.heen laid up.- 7 - | |
16 .. . . COMMISSIONER AHEARNE: Yes. |
-l7._ - f»»R"EISENHUT: Could l go to the next sllde,_which'”f
1815 ‘the. sllde on the plants, the extent of the problem.; Hove>
191t oyer-to:tme.other side so:you can'see<the Westlnghousefa
:2Qlineg'~dan.yon momeﬁit atllttlelbit'furtherf‘ |
21 ‘L '“:t ;lhis slide:just snmmarizes:three of the‘tableséout 7f
fzotﬁthe,SECYidoonment we sent aowﬁ) and we jnst addedAaoroSS'
23the nlants."lhere are. 32 plants with steam generators that;“5=
24are Westlnghouse de51gned, etvcetera, down the page. About

“,2522 out - of 32, 7‘09?'9f 8,_8‘outlof58 have exhlblted some

ALDERSON REPORTING COMPANY INC,
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1 form of prohlem.

2 _ COMMISSIONER AHEARNE: These are just the U.S.
, Qplants?' |
4 »,_' MR, EISENHUT:_ These -are just the U.S. plants.

5There 1s a table in the SECY document that also summarlzes-

‘Gforelgn plants and forelgn experlence.' We have -- since

1v7that data qulte often runs old: perhaps by a year or two, we:

8are undertaklng'to send that summary to;those»forelgn
9 countries and asking them to ‘update the:. document .

10~ In the'SECIgdocument there's'also a couple of

‘11columns that are vacant, that are empty,. for example.numhers
12 of leaking tubes.  We Sust haven t had them filled in by the

‘313timeﬂwe”uanted to,complete the documenta‘

14 ”mf:', The p01nt to be made here is 1t s a wide'variety)

- 150f problems and it covers, as- Harold mentloned, something'on

fg16the order of 75 percent of all the plants in the U. S., that

17 have- had problems.

‘16 . f' , The other.thlng I should cautlonvls, some plants
“3‘19wh1ch are the ones that don t have problems ‘on-this llst are
‘L,fzoplantsjllkevFarley“Z, Salen 2, Sequoxa, North Anna Z.vf
-21iﬁéf?£e verv:nev plants" They may well go 1n the other
»122column with plants that have problems eventually. I
'\2,_23" , :.]g COMMISSIONER AHEARNE.’ Such as McGulre;h'
'“;124;{1. "ft:‘_ EISENHUT-' Such as‘HoGulre, whlchIin*Iact_onfl?n

'Hf250ur table was not llsted as a plant w1th a- problem, oﬁlir‘

ALDERSON REPORTING COMPANY lNC
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1 because events havefovertaken_us.l |
2 © . CHAIRMAN PALLADINO: rwas.tage‘.."' I was trying to go
::3 backntoffour-definition- ;It;sfa secondary side corrosion?
“4«A't-“ ) MR. EISENHUT;' It's:ahsecondary,side}'actually.a'
5 removal of the mater1al.~‘Thetmaterialzthins and:jUSt

| 6dlsappears‘due to a chemical attack. And'it”ls auproblem'

7 that, of course, started in the center of the Steam
Bgenerators‘on the bottom; in the center on a. cross layout..
h 9And 1t’malnly was a problem~that occurred back in the early
, 10=7Q}s.ﬁ | |

1tft- L The solutlon to that problem was to change
212chemlstry, and- most plants changed from sodlum phosphate
.18 chemlcal treatment to an all volatlle treatment - in about
14late "74 or early '73.' And then about a- year later ve’ A
‘15started seeing the dentlng phenomenon. ‘ K
Gisfwf'-__‘- But that problem is pretty much: dormant rlght
“17nom.. I should say, the dent;ng‘phenomenon 1s-pretty much
»18dormant rlght now, too.'.- R o |

19”:’,' ;‘», COMMISSIONER AHEARNE.' Although I guess the St.,
f20Lucle 1s a wastage problem, isn t 1t also, exceptﬁlt s .-
21non phosphate? . | 7 4 |

L2 MR, EISENHUT. Yes it is. And that is also one

. J230f the recent oleces of. data that we re really taklnq a. hard

RO l.ook ‘.at.

.26 .. - Now, again our.thrust is not--- we're certainly’

ALDERSON REPORTING COMPANY INC,
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1 trying to understand as much as we can about it. But again,

2really the industry is trying to look at the problem, -

“3.ynderstand and solve it. We have consultants. looking at.it.

‘4'in some of the national labs.

IR But the real thrust is, we took that uncertainty
" 8into account in terms of defining the inspection intervals.
© 7If you don’t have a'oood technicalVUnderstanding of how fast

',8the degradatlon is proceedlng and how it 1s, you just have

9to have more frequent lnspectlons.' We-deflne”that such that

10 the safety problems. are not of paramountjconcern and we make

<

g;1Tit'short_enough to_trade»offragainst that'concerno_
12 R 'Bnt it.becomee a major induetry problem both'
13econom1cally and man rem erposure, etrcetera.ﬁ

1{142 l'fL;‘ COHMISSIONER BRADFORD. When-pon.say‘that safetyh

5”15problems are not the paramount concern, you're Sayinc that

16the 1nspect10n program is’ such that they ‘never have time to-

17 become: the paramount qoncern?

R T: I HR‘. ’EISENHUT'::: ‘I"hat's,'correct; | That is in fact,

19°'even. to the p01nt where on ‘some. plants wve've. requlred

'qZOShutdowns on the order of two or three months. f'

"ﬁ21j'3 . HMR. DENTON. That s the 1ntent, is to inepect».

220ften"enough so-that:you,stay-abreast‘of thelchange. At

;'23McGuire, I thlnk somethlng llke elght or n1ne days of
>7524operatlon between lnspectlons, for example‘ Once

-rv25degradatlon is. detected,’we requlre a pretty rlaorous

ALDERSON REPORTING COMPANY INC, -
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1nspectlon program.
It does have a 51de effect of 1ncrea51ng

exposure. ‘So . there s been no maglc solutlon to these types’

-of. problems found on’ the present type of steam generators.

Perhaps w1th'entlrely'new.mater;als andlnew deslgn some ofi'

this could be avoided.*

connxssxonra BRADFORD: In the cases where rupture

'has occurred do they fall 1nto any one of those problenm

?sources?

‘MR. EISENHUT: Well, 1t s. hard to SavYe. There 'S

only one that the tube has actually been removed followrng

vthe rupture-and‘really examined. That was the Surry plant

where ‘it was the cracklng of the U bend. P01nt Beach and '

»

The Pralrle Island rupture of a ‘couple years ago

vas - a dlfferent phenomenon, belleved to be a dlfferent

_phenomenon, because 1t was in a dlfferent locatlon 1n,the'7

steam generator. But I thlnk that by and large.-—

. COMHISSIONER BRADFORD: Different from any of .

'thesef '

HR. EISENHUT: No, it would be in different

columns. I'm sorry.

COMMISSIONER BRADFORD: . Oh, I see. -

. 'MR. EISENHUT: They' would fall in one of .these -

| 25different'types."T

L ALDERSON REPORTING COMPANY lNC )
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1 COMMISSIONER BRADFORD: But they're different fronm

2 each ‘other?

3 HR. EISENHUT: But they're different from each
4 other.
5 The biggest failure to date I believe has been --

6 or one of tﬁe biggest, has been thé_Surry U-bend cracking,
7 for example. That's the fifth_column over. It's cracking
8 in the U-bend regions. It's a spinoff of denting where the
'91egs of the tube get bent together on the inside row of

10 tubes. It gets squeezed when you put it under high

11 stresses. And they had a four and a half inch crack
1édevelop.

13 MR. DENTON: I would. think if that were the only
14 problen, whefe you didn't have_té worry about more than one
15at a time, that pfobablf is no ﬁorevfrequent than say pump
16 seal failures, which induce small LOCA's. And it's not the
17 individual tube that contributes to risk, but it's the fact
'18tha#lif several faiiréf o;e time.

19 o COMHISSIONER AHEARNE# What about the problem if a

20 tube severs and because of the pressure now in the-tubevyou

21 begin to get a whipping? Is that a concern?

22 MR. DENTON: If it failed more tubes.
23 . MR. EISENHUT: Yes, that is a concern.
24 -~ COMMISSIONER AHEARNE: . It could now.take out tubes

25 around it?

ALDERSON REPORTING COMPANY, INC,
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1 o MR. EISENHUT: You remember the Point Beach
2briefing w2 had. That was basically the concern. If the

3 tubesv—- for example, right above the tube sheet, if you

4 postulate the phenomenon is such that it starts wearing
5tubés away in a big area and they're all, let's say, 95

6 percent'worn.awéy, so that when the first one breaks it can
7 flail around and break the others. You can get a multiple
8 type accident.

9 But again, that is a consideration that we look at
10 in our review.

11 ' CHAIRMAN PALLADINO: But would you not know if it
12 one broke that completely?

13. MR. EISENHUT: We certainly wouléd know it, yeém

14 CHAIRMAN PALLADINO: Suppose you-ﬁind one brokene.
155upposé one were to break. Would you shut down? What's the
16 -—

17 - . ¥R. EISENHUT: Oh, surég We've got a hearipd

18 going on Point Beach.

19 'CHAIRHAN'PALLADIHO: What's their instruction?

20 Shut down?

21 . MR. DENTON: I think you;re asking general

‘22 guestions.

23 . ¥R. EISENHUT: ©No, I understand. I forgot
24myself;'

25 ' He do have a hearing going on on this issue on

ALDERSON REPORTING COMPANY, INC,
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1 Point Beach,
2 ' -HR. DENTON. Certalnly you'd know it 1mmed1ately

3 1if you had a tube failure.

4 ' CHAIRMAN PALLADINO: You would shut down?.
“§ - . ' . 'HR. DENTON: Oh,. yes.
6 - . . CHAIRMAN PALLADINO: What I'm getting at, you

7wcu1denot allow that situation to -- _
8 -g'¢.HR.vDERTON{A Oh; no, you would net; “But- it might'
'gperSist lonu_eneugh to.damage cher tubee."‘ | | |
10-  CHAIRMAN PALLADINO: Yes, I understand.
1 B - Mé. ElSENHUTz,“There's.two aspects. bne ofathe
12actiene.ue requlred ls;we»but Very‘tight.tech suecs on
:_13plants.; Plante»that.have»exhibited'problehs,’wetin fact-
f14'tweaked the tech spec on leakage through tubes down. . The
’1510west I remember is °3‘gpm-. And the thought belng, before
- 16 a tube Dreaks catastrophlcally you generally w1ll see it to.
‘ilhe aﬂsmall leaker. There can'of'course'he some Catastrophlc
o iétype'failures. as there have been. - 4
19 '_'—‘ He requlre there be a-plant orocedure to get the =
:20plant down and shut the plant down.. Pnduwe requlre
- 211mmed1ate shutdown in that xind- of an event._,Aud the poiut
'221s, we. even requlre plant shutdown on some nlants when the
h231eakage exceeds 3 gpm, whlch lS a. very small —-.1t s down:.
"f24to the p01nt where ‘you can 't really detect the leakage much-

25below that. We requlre the plant to come down.;

‘ ALDERSON REPORTING COMPANY, INC, . .
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| coHnISSIONER AHEARNE: So you have looked at this .
questlon, in addltlon to the spec1f1c on P01nt Beach, fou
have looked at thlS questlon of the possibility of a severed
plpe then taklng out some around 1t°' 
HR. EISENHUI:_~¥es.- |

-COHHISSIONER’AHEABNE:"And‘your conclusion at the

moment seems to be that the-probabilitylof that is

sufficiently-small?
” -MR; EISENHUT: Yes.
COHHISSIONEB AHEARNE. Is ﬁhaf correct?
MR. EISENHUT: That is correct. |
1  Does anrone want to add anythrng to‘tﬁat?
-(RoarespOnse,),QA ‘_ » | -
'.HR.-EISENHUTa. They}doo'r pave’toiif thoy don't-: 
waﬁfjta. “ | - | | -
B And égain; thar;is the very qdesrionrat'thégPoinr
Beoch hearlna.'j . - | | ..
COMHISSIONER AHEARNE. .But Iiseém to,recall,-was
Lit;Roncho»Seco_or Oconee,ﬂthey’had some solir—fhrough'
pioes. RO B
| HR. EISBNHUT.:‘Yos.‘ |
COMBISSIOKER AHEARNE:  So itvdoesoYt:have’ro be
PoiﬁtiBeaoh,. | |

¥R. EISENHUT: No. That is one .of the basic:

questions that we ‘have lookéd at now for a“ﬁumbé:,of years’, .

"ALDERSON REPORTING COMPANY 'INC, ]
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1 is,dyou;have to look at the'failure mechanism and you have

- 2to;be eure that that doesn't lead you to_multiple‘failures,
3 to where we ve even looked at how '‘can they move around. Can -
4you get them mov1ng-rn such a vay that you can get very
"5large‘£lows?' A

8 - V'IJBut you have-to-also remember that wheh“we‘

7 postulate one complete offset rupture of a ‘tube, you move -
8two.tubes ‘apart, and they physically really'cah't'do‘that.
980 that gets conservatlve by 1tself.‘

10.- _ MR . DENTON. If they haven't wasted, they're

1 pretty substantlal tublng. h

12 . MR. EISENHUT: That's correctob.

13 . - HR. DENTON. ‘The ‘thickness is 3/10 of an inch or

”1#50, 1f they haven t deterloratedo

5 HR. EISERHUT. That s right. " And the inspection_

"16program is such that ve- belleve there w1ll generally be

.17enough tube 1eft from 1nspectlon to 1nspectlon that the rate -

195 L '_f"HR. DENTON.,:About 3/10, somethlng on- that order.

20t “0__;hR; EISE?HUT. So what they do is they want to be

'21sure that they don* t,’whatever ‘the vehlcle is, degrade

-22enough;

o238 lﬂ : And the other thlng 1s, those.phenomenonvwhere you

24really can erode a . tube, there S very few that get 1t

'25c1rcumferent1ally or very few that attack on all 31des to

ALDERSON REPORTING COMPANY INC ‘
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1 the point where you expecdt it to fail in that mooe.’ There
2 are ohly a.couple of phenomena'that'do that.. |
3 v,1"rCOMHISSIdNERHAHEARNE; Righti But there hare'been
" 4.3 couple of cases, I thodght--— | |

5 MR EISENHUT. Yes. |
u-,ﬁ- o - COM¥ ISSIORER AHEARHE»5.;—_inIWhich we did find
. 7that the tube, 360 degrees.

s . MR. EISENHUT: Yes.

9 : h If I':ouldigo on to the next slide, this just;is a
105ummary‘to‘point out.that the industryldoes_haVe a major
'_11program under.way in this area. These arezvery rough"
‘.12humhers; :fhey're a'little'old.‘ Bht the industry is putting
.13 - 1s under901ng -- has a - pretty major program, both ln ‘the
'r141ab - they re remov1ng samples, they Te studylng these

f15phenomenon. ” | | |

'p16¥s JW'B?’p There 1is quite a bit of cooperatlon, mot‘just in.;

:1fthe Unlted States but with foreign countrles. And the
f181ndustry is puttlng in a- total of somethlng on the order of

"t19$30 mllllon a ‘year 1n-research on these degradatlon modes.g
, ;QOAgaln, thelr blggest drlv1ng motlvatlon I belreve is more :
:'21—-' is as much economlcal, certalnly, ecohomlcs asvsafety.'

'22Theuimpact‘of shuttihg down these plants‘for'these'fikes-isv

€23very large. A | ‘ p » .V"

24 CHAIRHAN PALLADINO. ‘You. sald earller, Darrell, -

'525that there was no fac111ty for full scale testlng of any of .

- ALDERSON REPORTING COMPANY, INC,
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m1”these'generatets;1nIs no ¢onsideration'being given to_tnat-‘
‘ 2by the 1ndustry’_ Maybelitlwas you, Harold? ‘

3. o :ﬂ: "DENTON:" .Iutnink I said that because I had
VA4asked at one.tlme and was told that the max1mum flow J

. 5capac1ty in the U S. today was about-BO;petcent;ofg;“*‘

' Gfull scale flow,. I don - Kiiow of any plans for this country

A7to bulld 1t..

I]a} _j _ The practlce seems" to be to.use in-p 1ant
hfgexperlence,._ i) | o ' |
. ¥R EISENHUmz_‘That-s right; T believe I asked
111the same klnd of questlon on McGulre, were they ever: flow

12tested at full flow. And the'answervwas no,ﬂltjjust can’'t

' 1;13be done w1th a full scale steam generator.n_"

zﬁ4w“' 3 . CHAIRMAN PALLADINO. But you sald they could do 80

’i5percent°

16 '»f .3,-’MR;.DENTon- -That number Stlcks in my mlnd.; I'11-

17check lt and get back to youe.

.”5181’3;\21' FHAIRHAN PALLADINO': It seems strange to take a

"VHerlsk on a blg plant, on . all of them ba51cally, 1n orderftbf e

;t20get your test data..

"21,H; ,’"7f P EISEHHUT..ﬁBnt‘mest'Offthese‘44f‘f

22 a:_;; o CHAIRMAN PALLADINO. That s llke d01ng a

tqzadlssertatlon on’ roast plg, burnlng down a’ house to flnd:ont?fei

[

: 25 1 (Laughter . )
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1 MR. EISENHUT: But most of these problems wouldn't

2 show up in just a flow.

3 CHAIRMAN PALLADINO: - I agree.
4 KR. EISENHUT: It's a chehistry‘that's active for
5 years. |
6 CHAIRMAN PALLADINOs: It would have to be a very

7 long tést program even if you were trying to do it on full
Sscale{

9 HRf DENTON: I think that they are very big, they
10 are designed many years in advance, and by the time a plant
11 gets built new information has been learned. And guite

12 often one solution to a problem creates another problem.

13 For example, I understand part of the reason for
14h§ving baffles in the new McGuire design was to. reduce the
15'probabilit§"of water hammer. And then the baffles begin to
16 vibrate. So each fix they put in seems to induce still

17 another unexpected problem.

18 MR. EISENHUT: All right, if I could go on, and .
19 I'd like‘to skip the slide on replacement‘and repair,

20 . CHAIRMAN PALLADINO: Are these RE&D programs on

21 individual problenms 6r looking at the imbact of solutions
22 from these problems? As you pointed out, soluﬁioﬁs often
23 lead to other problems. "Are those being considered as part
24 of it?; | |

25 MR. EISENHUT: Yes, I think they are. And I think

ALDERSON REPORTING CdMPANY. INC,
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1Athat the ?WB Owners Groop as a hajor entity has been now in~
2'existence"for a few{years, aad it has.a oretty good-sized
3program under,way;‘“lod.l“think they're looking at it‘in-an,
4overall’sease. Tﬂe‘program looks at all. the probTems.

5§ - Of course,-new thlncs w1ll be found as. new things. . =

"acome_along- I thlnk~I told the Commlsslon once-the'

7half-life is about a Year and a half. Every year and a half
8 there's at least one new phenomenon. It has grown somevwhat

9 shorter in recent times.

10 ‘“ But it is almajor'integrated program, run under
11 EPRI. - _
127 COMMISSIONER AHEARNE: Could I ask a guestion on

13the slide youléantfto skip?‘
»:14f., E HR. EIQENHUT.. I was g01ng to say, I m goxnc to ..

156ome back to it. John Olshlnsky is’ g01ng to cover that

16slide. | ‘
17 -~ COMHISSIONER AHEARNE: Fine.
18 . - HMR. EISENHUT: And it's going to be tied to a

119videotape‘thatfweﬂhaVe.lvSo I'd like toimove1onlto ite .

- 20 ;»“r S The next sllde we really already dlscussed.v;The'

21last p01nt I ll 901nt out agaln 1s, there’ ls an ALARA

'»-22con51deratlon.~ If you~look at the entire ihduetrylas a

23whole, even the clean plants, you know, balance out an-

'24average, 1t s somethlng on the order of 100 .man- rem Just to

ﬂ"25d0brout1ne malntenance-lnspectlons, Of course, plants w1th

] " ALDERSON REPORTING COMPANY INC,
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1 problems it goes up hlgher and hlgher and hlgher, up to the.
kAi»2p01nt were you re runnlng between 2 000 and 3,000 for -

3 exten51ve repalrs.-' | |

A f,_ _‘ The replacement: at.Surry and Turkey T belleve we»-i
'f:~5estlmated on - the order of 2 OOO man- rem,’and that s bearlng,'a

':Gout pretty wellb:- K ‘.i | ' | | ‘

T dns.ADENIonz_ And thevlack'of:nasteyfacilities‘has.
fgreshited_in the'utilities‘ need ‘to keep the steam generator
_ngon side.' So the practlce has been, since they can t flnd
'10anyone to take lt for dlsposal, they end up. bulldlng

V.1Tfac111t1es to.store'lt'there, wlth some- ‘level of‘:

:'.12contam1nat10n Stlll present.

'"Iijae;i,r;_i~ COFMISSIONER AHEABNE. But not only Just the steamw'”

J‘ﬁ14generator replacement. San Onofre 1n 1980 had 2400 man rem,n

_j15wh1ch put lt number two ln PWR s.‘

'”1s~~>f‘_ HR. EISENHUT., nght.A That s what T sald,_ltfgoes;~,ff

- 17&11 the way up to the tlme of’ the problems, and‘the;end{isf"

@s,;18that order.‘ There are other problems."

‘"ﬂ19 }ddh:ﬂ’ HR DEHTON. He dld rev1ew ‘some of these testlnc

Vﬁf20and sleev1ng operatlons from the standp01nt of mlnlmlzlng

'”21exposure and pushed automatlon 10 the extent to be done.'

_ fiszZBut-even so., 1t;s a»very messy job, even w1th the max1mum

?;23automatlon,,tofdoﬁthe'eddy-currentftestlnq, and espetlally

924the resleev1ng.h They automated a large part of 1t, but,;t —'*Y

"f}25does result 1n hlgh personnel exposure.f
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T COMKISSIONER GILINSKY: Are you saying, .then, that
'2the steam'qeneratorS‘are going~to.remain at the sites, I -
3meah) astfar as:we'can-tell?-v‘ |

4 l ¥R. EISENHUT: Yes.. That is in fact what vas the
.5ptoposalAahdrwhatfis heih@fdone on Surry and TurkeyhPoint,

CGekcept'thetetwasfone that was removed at Surrye.

7 »; - KR. DENTON: .Hell,‘that one was only because it
8'went to -- . | : _
9 HMR. EISENHUT: It went to the BNL.
0  KR. OLSHINSKY: There are special storage

11 bulldlngs that have been placed there, concrete hlghaquallty
12 storage bulldlngs that they re being housed in.

fh131 o ll”. HR. DENTON. I didn® t mean to 1mply that they
14.can’ t be safely storeo."But it’'s just -

15 : COHHISSIONER GILINSKY:. Na, nd, IAunderstahd; I
.16mean, is there ‘no- way to clean them up and salvage the:
17mater1als? , |

18 - '.J EISEVHUT. Not teallfal It was felt it was not

719a feaSLble thlng to salvage 1t w1thout a major fac1llty.

”~20You d have to Shlp them off to a. major fac111ty.‘ lt d.begv“’:

:h21probably a. major operatlon by . ltself.'

2 E HR, DENTON.' I m sure they could be
'2éaecontaminated.> But’ they must do a cost beneflt balance, g
-;24and let 1t 51t and let decay take place for a whlle. _Ana _

7-25the net result of that has been proposals From most

' ALDERSON REPORTING COMPANY, INC,:
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utilities just to store them in a confined area.
COMMISSTONER GILINSKY: - -Would they‘just dispose of

them[if.thej could? In other wo:ds;‘they have no salvage

‘value at all?

MR EISENHUT:{ Based'only on the one pl;nt that we
had this discussion with, was VEPCO. They were delighted
that we were willing to take one steam generator off their
hands; We required them to build a facility. We required
that'facility. We reviewed and approved the facility.
Because it‘'s housing low-level radiation, it Has to have the
radiation controls over it because it°s a radiation area.
I&Elhas to continue to keep going in and inspectin§ thé“
facility. |

‘Sq'it would be‘much easier for them.. Tﬁey'd be
happy to, based on the'one.piece that we have.

SR. DEXNTON: It's sort of early,decomm‘issioning°

COMMISSICONER GILINSKY: Is it practical to cut it

up and bury it in a low-level burial?

MR. EISENHUT: T think they looked at that and
there was.in fact an option théﬁ'was considefed ofﬁdoing
that.

' COMNISSTONER GTLINSKY: TIs that also too
expensive? | | -
‘ ‘Mﬁ. EISENHUT: - I don'iikﬁqw what the answver wa§, 

COMMISSIONER AHEARNE: At Turkey Point in fact

ALDERSON REPORTING COMPANY, INC,..
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part of the hearing was specifically on that.

_MR. EISENHUT:I*That'issue. _
COHHISSIONEB AHEARNE. The kind of building that
would be requlred. - |

MR, EISEKHUT. ~That's right.

Thls sllde,<as I said, we've covered and discussed

most of. It's points out the man-rem.

“One.moreiarea I'd Iike to mention, and that is

‘some recent foreign experience. This gets us to the ¥cGuire

thing --

CHAIRMAN PALLADINo- -Before you 1eave'that,slide,

could you ansver a- couple of. questlons on sleev1ng. You've

51:131nd1cated’the sleev1ng that‘s been done so far haS*appeared

14

té befsucceSSful. What does lt do with regard to - 1t

151ncreases the pressure drop, certalnly, throuqh -

16

17

: HR. EISEVHUT.; Yes; a sllght change there.

CHAIRMAN;PALLADiNO: It 1nfluences the heat

18transfer charactetistids.' Do you adjust power level as a’

20

'-_19result of that"

‘ HR.‘VISEHHUT. Xo, the&'Ve,been>able to go get

'21full power out of- it.»

_chIRnAk PALLADINO: Full power? |

22 |
23 MR. EISENHUT: ‘Because it really'diéﬁ;tneffecr
Do either of you - .

} ALDERSON REPORTING COMPANY INC, )
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MR. BURPHY:

no significant effect on power

se. They may reduce power for
CHAIRHAN PALLADINO:
¥R. HURPHY: Yes.
CHAIRMAN PALLADINO:

would expect it should regquire

MR. DENTON:
margin.

CHATRMAN PALLADINO:

when they plug tubes.

MR+ EISENHUT: Well.,

on it to.show why it's clearly

To the best of my knowledge,

They're

32

there's
as a result of sleeving per
other reasons.

Even in San Onofre?

But if you did a lot of it} I

built with considerable

Yeah, I appreciate that.. But

I°11 give you an indication

nct a problem. Plants plug

tubes, and plugging tubes clearly fills up part of the flow

pathe
typically, and still reach 100
much excess margin there is in

They can I think plug up to 30 percent of the tubes,

percent powver. That's how

steam generators..

We have in fact plants typically that have gone up

to the order of 20 percent, I believe Surry and Turkey

both.

CHAIRKAN PALLADIVNO:

I thought some of them have

I read that,

I thought, in your document last night.

MR. MURPHY:

MR. EISENHUT:

Yes, 80

percent power.

Not directly because of the flow

ALDERSON REPORTING COMPANY, INC, -
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'J problem, I belleve.

2- ‘_ ‘ CHAIRMAN PALLADINO. This wae due to plugging.

.8 . {R. EISENHUT: Just due to plugging? I think it's

4 probably at theAend1e£‘the‘cycle if. they vere. You cahAget”

5 generally to 20 percent.

6 "',i‘ itﬂs-probably,f--is it covered by ECCS?

7 -  MR.. MURPHY: I dor't believe that. power has been
'8reduced as a direct result of plugging.. Power has been.
~9reducedlto slow down eorrosion rates end for other simiiar
10reasqne.

1" “: MR . DENTON;V It certainlfvcedld lead<to ite

12 ' MR. OLSHINKSY: It has been reduced-because of

i;13thls plttlng problem referred to earller, to - reduce or

14changn the temperatures where we. had the cold leg’ plttlngm

45 WR. EISENBUT: That's right. |
‘ff16 | ,N‘ ' MR.:OiSHINSKY: So there -were eome.changes in
'H}17power level due to that.' _ |
uitd8_7_ -_N_ ’ EISENHUT. And there s been changes 1n.modes"
;N1éef:o§eretion.thdt‘it's mQre —- it's not a direct result, I
irédbelieve.N‘ | o “ -

21 CHAIRMAN PALLADINO: And I gather when they do the

2251eeving they do pressurizing solthat-you~get a contact

:‘23between the two: walls?
o E MR, EISENHUT.’rfés,'sir.fsroﬁ.seai”it and you:

" 25raise it at the top and the bottom.

‘ ALDERSON REPORTING COMPANY INC
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CHAIRMAN PALLADINO: VYes. BRut still, you'd like

to get a direct metal to metal contact .all the way along.

MR. EISENHUT: As close as you certainly can,
yese. |

CHAIRMAN PALLADINO: A1l right.

¥R. EISENHUT: lCould I go to the next slide.

I'm really here only going to focus on the last
piece of this. As we mentioned, there's been considerable

foreign experience. This is an area we've been working

closely with a number of'the foreign countries now for at
least the last six years, because some of the problems are
exhibiting themselves there as well aé here. In fact;
sometimes they‘'re first.

Recently, in the last couple of months, we've had
communications thatvthere was a problem at the Ringhals 3
plant-in Sgeden. It was a most recent problem. 'That
problem very shortly thereafter we found out also was
occurring at Almarez in Spain.

The problem was ideﬁtified as being associated
with Wesiinghouse Model D sfeam generatorse.

If I could have the next .slide, I'll just -- this
is probably a little too much detail. The only significant
difference between these plants and the_plants that ge've'

been talking about before is in the bottom of the steam

25 generator they have what's called a reheater éection; They

ALDERSON REPORTING COMPANY, INC,
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1 get a couple of more percent efficiency out of the éteam

2 generators. They have a different flow path. They put in

3 these baffles and they just put in different support plates,
'4sup§ort structure.

5 - The plants in the Unite& States that this would
Gfi:st exhibit itseif on are shown on the next slide, and the
7 first plant to use Model D steam generators in the Unites

8 States is McGuire. As a result, I believe the seguence was
9 that the problem was found in Ringhals in Sveden; as a

10 result of that Westinghouse recommended that the Spanish

11 reactor shut down and do an inspection, which they‘did, and
12 found a problem.

13- Also as a:result of that they made a

14 recommendation to McGuire to, which was still coming up

15 doing testing, to do an examination. ¥cGuire has recently

16 finished some examinations. On the very next slide it sort -

17 of summarizes basically where we are on this. We're closely
18 following it.

19 : They've done some limited look in the one stean

20 generator and Fhey've found no indications. They'vé since
21 gone up for a couple of day test up to on the order of 75

22 percent power, instrumented on this one steam generator to
23 see whether.they could'see yibratiop of the tubes, because
24it's'bélieved to be a flow vibration problem. |

25 ‘ They did in fact detect that the tubes hit

ALDERSON REPORTING COMPANY, INC,
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1 reSonance'peaks betmeen 63 and 68 percent power.
S 2 : ' HR. DEHTON.- It's my understandlng that in Sweden
'3they found over 100 tubes damaged, and it's. the outer TOWe..
4;Sohthere‘may be 300~tubes-potentially involved.
."is,gwr :vA' One aspect'of this problem is itucan”be'detected
Gtgdaooustic'monitors'outside the preseure Veésel uhen
7 yibration. begins to occur, and then at HMcGuire they're
Sactually attaching instrumentation inside eome of the tubes.
Q'tofget a correlation betmeen the outside.noise and the
10:inside.. | | | | |
1 fa ' ﬂnd the problem can be repaired by going in -
512through arfeedwater‘neater. So I env151on that ‘the repalrs
15miiifbe doneson'HcGuire ae soon asllts test program that lt
’714hasloutlinediis completed-toidetermine what repalrs mlght ‘be
—15‘euitablet.l _ V_ | “ |
'16‘ o 1-COHﬁISSIbNER:AHEARNE; ié it oorreot {—tI seemlto
:1? ecall for both the’ Rlnghals plant and the Snanieh plant
.;jBthat it! s;a damage that vas occurrlng after only about uoo
1Qdays or so of power operatlonZ:‘ | |
'26'f,‘5 . MR. 'EISENHUT: 'Véé._* |
. 2y‘ E coquSSIOﬂER AHEARHE. .And that 1t was about
':22perhaps th= tubes were 50 percent through wall?
,2$l,j ' -d,ﬂR. FISENHUT.- Yes.. I apologlze, I mlssed ny note o
124here.'vwei=llpped by that..: o

25 . . .Itis 100 tubes on-the edge. Tt is that after

. ALDERSON REPORTING COMPANY INC
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1 some six months of operation, tied to the actual, how much
Zflow-they had, they found quite'a bit of damage; They
3aoteallyfhave“two date‘points 15 tide;at'Ringhals and they
4 found that es a general rule of_thumbd—* I asked
5 ﬁestinghouse, is it appropriate to. say thet the”depthfof
'Gdegradatlon doubled in. six . months from 11ke 20 to 40 percent
‘7T and the numbers of tubes doubled in six months°A The only
8 point being it's a rap;dly proceeding phenomenon.
9 - COMMISSIONER  AHEARNE: Yee.
10- - R. EISENHﬁf: And that's why we were 'so closely
“11mon1tor1ng McGuire.- | |
12 ' CHAIRHAN PALLADINO.l Iskit primarily in the
"13'preheat sect;on?f o
14 . me. EISENHUT: Tt's primarily in.the preheat .
155e¢tion-on'this>one'side, as Harold mentioned,'tigﬁtvﬁhete
'"16the flow conmes ln.d:
l.17‘_ ' - HR. DENTON. Well, they ve determlned flow
) 18veloc1tles are 20 feet a second or so in that area, and-it
:191nc1tes v1bratlon of’th;s baffletplate, whlch dlrectly thenj
'20wears on 1t. ) | » ‘.
: 21  "_' 'MR. EISENHUT-l That's rioﬁt.' ‘And . late December.
lzéand some time in January they will be 1nstalllng these _ |
4231nternal mon;toqu_- | N |
24 - . ER. DENTON: . SoI thin'_k-‘éi'x{_ce"it cen be detected

5250ur=ooaljin McGuire is to-prevent ahy further degradation,
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1 but at the same time run sufficient_tests-to pin down where
2 it occurs solthat modifications can be determined. T think
3 the kinds of thingsfwefre;talking abodt in the way of -
"¢modlflcations:are~change the design‘of the'floﬁ restrieter
5in tbe'feedwater:line; which determdnes‘seme of the flow .
nspatterns, there are.some:impingement baffleS'we'are
f7censidering chanding to alter the,veldcity, and finallybl
'BStiffening,'perhaps} of those,'andlmaybe even others.

s . But'the program at McGuire is to run}:as‘I recall,b
10 eight er’nine-days at a time.

1 HR. EISENHUT: Yes.

12 . MR. DENTON: And then:“s'hut down and then
13re-examlne, re-lnspect, and lnstall more. 1nstruments.>.kndv
141t s really an 1nvest1gatory program.w And we are preventlng
15further degradatlon from occurring there, but at the .same
.16t1me galnlng the data needed to’ make repalrs. |
17 -;; HR EISEHHUT. ‘The last sllde just is avllstlng to
18show that thls is a problem that s not Just the Unlted -
M“WQStates.: There s Just a llstlng of - the forelgn plants that
‘20we re aware of and the related commerc1al operatlon dates.'
21Crlsco ln Yugoslav1a ve understand is not 901ng to be able:

‘22to start 1n 1981., : ‘ |
*,237‘v_, L :The two that have. started, Ringhals:and'Almarai;
-:,24wedhave been in contact w1th the llcehSlng authorltleslln

A/‘25bpth Qf;those countrles,‘ahdilhyfact'next;week_we ll_be,'
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1meeting'here with the Spanish authorities.

2 - : The next pant to come up is Unger 1'1in Bra21l,_
3which‘is'due to be.startlng early; very: early 1n.'82.' And.
4we ve been asked to part1c1pate 1n a Jclnt meetlng of _the
.SSwedlsh, the Spanlsh, the Bra21llans and the-U. S. under the
6ausplces of the IAER, is actually having the meetlng some
7t1me in January.

8': L Wlth all these plants'coning down the line, it°'s

9sorﬁ'ething'that we really need to be right on.

~10 S CHAIRMAN PALLADINO#A Harold or Darrell, does

-11stiffening.these tubes-help on the spreading . problem or not

12 <= or on the vibration problem?

'7,13_1 - . MR. DENTOH;_ My. knowledge doesn t extend beyond
,14what I've'said_about it. I know that stlffenlng of the
.15baffles has been dlscussed. Now, I haven t heard

H16West1nghouse dlscuss stlffenlng the tubes themselves..’I

17guess that would alter the damplng.

8 -EISENHUT: Well, I think the verdict's still
*f-190uthet;' If the tubes are v1brat1ng or if. the plate s

- 20v1bratlng agalnst the tube == you know, you-have to look at

21Hhat“the phenomenon is. If lt s a tube’ v1brat1ng, certalnly

*lzzstlffenlng lt would change ‘the resonances of . the tube. If.
_231t s a plate banglng 1nto a. tube, if the tube is tw1ce as
'24th1ck it may Stlll 'Wear away. pretty fast.

“255: - So I thlnk that lt s. a. questlon that we * ve asked
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1 and I just think there's not enough data to-know whether
2<that.uou1d be a oood_soiution or not.
. 3'-; 4 'MR. DENTO&:- It s obv1ously one that s got to be
.4made sooner rather than later, to av01d personnel exposure
- 5 anujto avold wear and rupture of-theatubes-j SojI-think inf
ijtconvetsations with all'parties involved the objective has-
7 been to not let degradation proceed beyond vhere it ise

8 That's been the objective in- the foreigh countriese
h9 o CHRIRMAN PALLADINO. I was thlnklng that
105t1ffen1ng the tubes has a number of 1mpacts. One is
11vibration. Another one is that because they're stiffer you
12m1ght have less stress corr051on cracklng, that it would be
fﬂ3 reduc1ng the stressesoi.And 51nce sleeving. seems:such a —-
14has some_ potentlal, maybe stlffenlng them 1n,+he first placeﬁa
15Hould help; | ;

jéa ‘ .i don't. know 1f anybody ls looklng at just maklng
ﬁ?a thlcker tube. ’ o
’18 h‘i. | MR} EISENHUT. - It may have a negat{ve-side, too,.
.,ﬁgan&”that'is vhen you'put a:sleeve.in'you've ihttoduced a
'*20beaut1ful crev1ce.i‘ _ » . _”
a1 'f‘,' ’ CHAIRHAN PALLADINO: 3:  Oh, I know.. That's why I'm
2253ying;-rather-than sleev1ng'why not start with making
‘ 25thi¢he£stubes. And it may have a favorable 1mpact both on
24stress corr051ou and on v1bratlon.* But I don t know.'

25*!'f . 'MR. DENTON: . I° 11 check that. out. and get back to

) ALDERSON REPORTING COMPANY INC,
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‘T'you. I haven't heard it actively discussed.

'2U ) ~ - MR. EISENHUT: All right,»that;completed

? everything we‘were\going to say_except,the sliue on
E4replacement and sleeving,,fso coulu I go backvto'that slidel
".:5onjthe status.ot°replacement and sleevingfﬂ'hnd John
601lshinsky fromfour»htlante offlce will~betd&dressing that.
7 h Hﬁ;'OLSRINSKYa, l’ll be discussing the replacement
4-8process at Surry and - Turkey Point, not the‘sleeving
.9process.
lOf j'~ I'm the Dlrector of Englneerlng and Technical
'11Inspectlon for Reglon II, and accompanying me from Reolon II,
12is Al~qerdt, who is the Chief of the Haterials and Process

JSSectlon in my d1v151on.'

'1£_,'- 'i.'Replacements at Surry ‘took placeuln 79 andfﬁSO
‘_15and have been completed. _At Turkey P01nt 3 steanm generator
»16replacement 1s.ong01ng,‘scheduled to be completed, the-_'
17actua1 replacement of the stean generator 1tself about

118Fehruary of '82, w1th the outage being complete, scheduled 

H'19to be complete in Aprll of '82.-

"'2dfhi'3' fk Both curry and Turkey P01nt are two unlt
'21three-loop Westlnghouse plants. The reason we wanted'ton
"22br1ef the Commission on. the replacement process is becausef

féSof the size of th° undertaklng. It s been normally taklng_:

Tﬂ24n1ne to ten months. It 1nvolves ‘a great number of workers, e

250n the order of 3 000 to u OOO usually, and.expends.about
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12,000 man-renm of‘exposure‘per unit.
2 1“ : : The‘édze'of the job requires extensive preplanning'
" 3 and thorough manaoement'controls;
4 ' CONMISSIONER AHEARNE: . John, is the number -- you
5said,$,oqo;'u000;xawow, is the numher'becanse‘tney have to-
chclé‘througn‘anlot of people? |
T  ¥R. OLSHINSKY: They cycle through a lot of
8people, for one thing. And there are a lot of . support
9'.actiiVJ".ties going on besides the people working directly on
10the-steam oenerators. So they actually see an increase in
H work force of those type of numbers. Itps a very, very'
121arge oro:ect.
13; _i HR; DENTON. The plants are not‘designed»for ease

*_14of steam generator removal. Some.of tne eariy AEC plants; i‘
15recall, had steam generators mounted on. carriages’ to
16fac1lltate removal.l But the trend. turned into. not prov1d1ng4
17for steam generator removal in this country.~

258_-fd f-tV'HR OLSHINSKY. You'll see some of the process
7i9poing on;_ Hy dlscussion w1ll be Just a sllght dlscu551on of :

;20the process and then show you a v1deotape of the process at

3e21Surry and Turkey P01nt, whlch ve've edlted down falrly

22short. I ll narrate portions of that.ﬁ'
c23,'.- o We alsO'prov1ded, as a result of our 1nspectlon
- 124act1v1t1es at’ varlous plants in’ Reglon LI and durlng ther‘-

-25replacement,_we ve - prov1ded part of the 1nformatlon support o
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1 supplied to you that dealt with exposure, ALARA techniqqes,
2 and replacement process, as well as the operations history

3 at Surry and Turka2y Point, the operating history.

4 ' Each unit, as far as ﬁhe replacement is concerned,
515 shut down aﬁd defueled and then the reactor vessel head
Gis.reinstalled-' The replacement process includes removal of
7 the upper assembly of the steam generator, which has the
Sﬁoisture separators, and those remain in containment and

9 those are refurbished'and partially replaced. And then the
10 lower assembly is removed and replaced completely.

11 o He have noticed a significant improvement, I

12 think, in technique as the unifs have gone on. The first

18 unit to replace steam generators was Surry Unit 2. During.

14 that replacement the overall .exposure was 2,140 man-rem,

15 which was about four percent over the Licensee's projected

16 estimates for that project.
17 Surry Unit 1, which was the follow-on replacement,

18 expended about'1759 man-rem, which about 15 percent under -

19 the projection. Now, there are various reascons for that

20 improvement. They include changes in work scope and better

21 dose estimations the second time around.

22 But we also believe that there is a significant

.23 increase in the l=2arning curve and technigques. They used

24 videotapes of the first unit replacement for better training

25 and preparation for the sz2cond unit replacement. They
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1 decided on‘the second unit to provide new reactor coolant
2 piping'as!ooposed to-refurbishing'old piping, and that saved
? ekposdre¢ascwell, So we have seen-improvements.-
4 ,'._. i " Ve think that'improvements'carrying over to Turkey
5.Point from what we've seen so far also -—-there have'been
6d15cuss;ons and exchanges of technology between Turkey Point
7and_Surry. Turkey Point‘persqnnel observed the operation at
8 Surry. - They're ooing to use some equipment at Turkey Point
'9thatlwas hsed at Surrey, and there have beethuite a few
1Qdiscussions as far as the»radiological'espectS’as.weli'of
11 1imiting exposure doring the process.
12 ' 'Toidate eteTurkef Point'they have expended --
~‘_b13'\rt,e_‘._l;‘:l._,{_riov’t'.t_ofci'at‘e.'.,Bu‘t,th‘ey‘ have expended 1110 man-rem as
514of.Novemher 30th'of thiS'year,:which-is.aboutisz percent’of_
.15the proiected total}&‘They’have about -- thef:haveicompieted,
.1GabOUt 60 oercent of their activities, and right-how the
lv17actual exposures -they have are running about 30 percent
18below the pro:ected estimates for. the work they ve done. So
5:19we think there is an 1ncrease in the learnint curve as ‘
20they ve gone through. | ' o . o
21 , couussmuzn AHEARNE.v- Is t.hat-_shar:ing'o-f "
-221nformation being done on the baSlS of ind1v1dual utility to.
;231nd1v1dual utility, or is. there any more general 1ndustry '
r24approach to try to retain that information? v :

7':"25.'.~ .. . MR. OLSHINSKI:\ I m not.sure.’ To my knowledge lt
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1 was individual utilitf to individual utility, and.- we do have
2 -~ there are some other utilities observing the replacement
3 technigues at Turkey Point now.
4 COMMISSIONER AHEARNE: So as long as there is at
5 least one utility that has to face a steam generator
6 replacement, they can keep passing inférmation along?
7 ¥R. OLSHINSKY: Hell, they've shown an improvement
'8throughout the process. We certainly doﬂ't want to lose the
9 information. | |
10 ks these major activities have taken place, vwe've
11 also increased the scope and frequency of our inspections as
12 well. The scope has been especially increased during the
13 replacements at Surry and at Turkey Pcint in the areavof
14 radiological, welding and materials areas. |
15 I think it’s significant to note that throughout
16 the Surry process and throughout the Turkey Point process to
17 date no escalated enforcément actions have been taken and no
>18worker,has feceived over the allowable radiation exposure
19 1imits, even though it's a very major program.
2 . He have some carryover, too. I'd like to note
21that'inspectors from other regions also participated in the
22 inspections at Surry whilé théy were ongoinge.
23 Before we show the»videotdpe, I'd 1ike 'to point
' 24out.a basic diffefence in the replacement at the'twé

25 plants. At Surry -- well, at both plants, as I mentioned,
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‘the moisture separators were removed and refurbished. At

Surry the cut was made in the reactor coolant piping and the

entire remainder of the steam generator was removed from

‘containment and replaced.~

At Turkey Point, instead of cutting the reactor

coolant piping, the tutAwas'madetin the steam-generator wall

itself, leaVing;the IOWer.channel*intact, the primary head

lntact. The cut was- made just below the tube sheet. It was

‘this portion of the steam generator ‘that was. removed and is

now being replaced.

As we show.the videotape, one thing I'd like to
mention is I°d like to thank VEPCO for use of their training
tapes;’ The-first“portion.of_the videotape 1is a,portion of a
more extensive:taoe that’was put.together by VEPCO for
training;rforvuorker'training’during the replacement
process. —

| The second portlon of the v1deotape we'd- llke to

thank Florlda Power and nght for allow1ng us to use the

-film;- It's an-unedlted, unnarrated, unflnlshed tape.

They re complllng the tape, edltlng 1t rlght now in order to
be able to use ‘for tralnlng purposes at Turkey P01nt, and
I ll‘prov1de-comments as needed or -desired during that
nort;on.of.the tape.:

hJVIDEOTAPEaf Thls program has been.produced to’

prov1de a documentary descrlptlon of the steam qenerator

ALDERSON REPORTING COMPANY lNC )
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1 replacement,project at Surry Power Station Unit No. 2. 'In

ﬂh2addition; thisitape and the rav tape footage and the 35
3-mlllimeter slides taken.during*the replacement cutage-will
4 be utilized‘as-analuable‘traiming aia for the workers mho
“‘5will perform thejrebair effort Qni$urry;Umit:No.'1 in_the
6near future. | | .
7 . . The Steam generator repair program is intended to
8restore_the-steamsgenerators to .a new condition. This has.
Qbeem necessitated by the continuous degradationﬁof the steam
109enerator tubimg- *Thls degradation has been caused by
ﬁ‘thihhing-ahd_dentine of the steam generator tﬁbing.‘ These
12corrosioh-related bhenomena result‘im a reduction of the
13tube:wall'thickness;.reduction{of the tube diameter,
14 cracking of"thefsteam generator‘tuhes, degradation of the
15 tube support‘plates, and other related degradations:
_36_ o ' fhese'phenomena, as well'as their cause‘and
17censeQuehces, have been wellvdocumented in the technical -
1811terature and submlttals to the VRC by VEPCO and other

19ut111t1es and the nuclear steam supply system manufacturer.

"f 20For that reason, thls w1ll not be descrlhed in great detall

211n this fllm.~

22 f" , The basic”approach"tdlthe repair of. the steam

n'23generators Hlll be .to completely replace the lower shell

le24assembly, that is that portlon of the steam generator below

25the tran51tlon»cqne.; lhe follow1ng anlmated sequence'w1ll

) ALDERSON REPORTING COMPANY, INC .
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1 show .the methodology that was used.
2 ' } First, the main steam plplng and feedwater piping
3are dlsconnected from the steanm: generator.
‘{4 ': ' . : The Pulmer crane is attached to. the upper shell
5 and the-steam,generatortls_cut on the transxtlon_cone just
tiSSelow the“upper‘girth,weldm ‘The uoper'shell is then lifted
?away‘from,the lower shell, leaving‘behind part of the
8moisture separatio equipment. The upper shell is then
9rerlgged and lnverted as shown.
| 10 f‘,‘ : FR . OLSHINSKY: That portlon of the assembly.
~‘11we;1.ghs about 90 tons at Turkey P01nt, 90‘tons._
12/ - VIDEOTAPE: After the inversion, it is set in a
_13storage.stand wherernew moisture separation eqniﬁment and a
-J4new feed rlng are installed. | |
_15-' - : A cap is then welded on the top of the steanm
‘isgenerator.n The reactor coolant -pipe is then cut and
17 femoved . |

18 ' Next, the water is drained.from the secondary side

.." 19 0of the steam generator, whlch has been utlllzed as a

f7_205h1e1d. Then the Pulmer crane crane is rlgged to the 1ower
-21assembly using the sw1vel llft beam. “The steam generator

'Uzzsupports-are.discarded and thefsteam generator'is lifted.

L 23vert1cally out of the steam generator cublcle.

L2400 : An up- endlng shoe is then attached and the steam.g

725generatoruls'1a1d down:to a.hor;zontal.pOSLtlon.""

ALDERSON REPORTING COMPANY, INC, ‘ ’
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1 , ~ Next, the steam generator is picked up in a

2 horizontal'position and turned 180 deprees, so that it will"

3 be going out of the containment transition cone first. It

4is‘then‘winched.out of the containment.

5 _*_‘ - MR.‘OLSHINSKY:_'The'reaSQn it's turned 180 degrees

' 6is 1m order to minimize 1nterference with the amount of

7 concrete that had“to be removed from the area around the
’&equipment access hatch before it was removed.

®  VIDEOTAPE: From here, it is lifted off the
10equipmemt hatch platform‘onto a transport vehicle and
.i1removed to an onsite storage facility.. |
12 o " The new stean generator.lower assemblies are
f13hrought.into the‘comtainment:in=reverse'order of removal.
'14Therassemb1y.is winched intodthe,contaiﬁment,-turned:1SQ
15degrees,sand up;ended on the,up¥endimgtshoe‘\,

16 lVi . Then it is,moved imto'position and lowered-into
17the‘steam generatorlcubicle;“ The old upper shell is then
:1ére;ihverted, mated up wlth the new. lower shell _and welded

h19back togetherv S

éO" :-‘r:d=-R OLSHINSK Okay.“(Nowawe're into Turkey

léfPoint._ That's Unlt 3-on the~left.f That's the'view'up‘the
v22conta1nment and the steam generator. The orindinc'on the
23 steanm generator supports whlch you 11 be seelng here- is the:
.24preparatory grlndlng, and the torch work there is actually

-25901ng ‘on out51de contalnment before the replacement proceSS»

o ALDERSON REPORTING COMPANY, INC, -
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‘1 takes place.

2 L ﬁhat_theyﬂre;doingAthere is they're in—prepping on-
-3 the new.steam generator portion; That s  where the actual

4 cut is made, and that 'S in- prepplng of: eedwater plplng_
:5tnat's replaced.» | |

AG; e . The top:of'tnexsteam generator, that was'the

7 dome.. The moisture'separatorvhas'already been removed. You

8 see a support ring and you're loocking at the steam generator

9 cubicle walls. Now, what that is is the alignment chain for
'10the tungsten-carbide'saw mechanism‘which they use to cut . |
H‘through_the steam»generator_shell itself.

12 ‘V: HR.,EISENHUf: As John mentloned earller, here

13 they cut that. bottom llttle piece of the cone, half of the .
14cone,.and leaveglt; -So_the plp;ng stlllﬁls attacheq to ita
15 - e CLSEINSKia .So you see them making this cut.
16Now,.theeprimary side.w'ivll‘remaina They've already‘previous
17 to this cut through actess'ports; cut the primary baffle
18plate or. d1v1der plate whlch attaches to-the’ steam generator
-19'tube sheet.' That s already taken place.

zdf j o And now thls process is actually cuttlng the shelli;
21of the steam generator Just below the tube sheet. They use

22 a. saw to cut thls shell on the A steam generator. The&'used:
"23a plasma arc- torch, whlch they found to be 51gn1f1cantly ,vf, .»t 1;
‘24qu1cker for.cuttlng-the B. and C steam generator shells. R |

'25.f.; | ’.That,saw meghan;sm-cuttlng_through:actually»tookw
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1 about 21 shifts. Yt really wasn't exrected to take that

23iong. They had some problems with the saw and sonme

51

3 breakdowns of equipment. That's really why they went to the

4 torch. -

5 The torch, on the last unit, they actually got it

6 down to Just a little over two shifts.

7 What you see here is a tent enclosure that's down

8in the area of ths cut. The cut and the reactor cocolant

9 piping are actually inside the tent. The tent was used, put

10 up and used to minimize the spread of contamination. There

11 is also shielding in the tent to minimize the exposure.
12 Kow you'*re going to be seeing some of the

13 rigging. During the cut, of course, they were relieving

14.some of the weight of the steam generator with the hoist,

15 with the crane. And you see the rigging, and it'l11l go up to
jGthé swivel 1ift beam that was pointed out in the Surrey

17 £ilm.

18 "That's the beam, and then the remainder of the
19rigging up to the crane hoist. . |

20 ‘ And that's a view of the channel cut with the
21lower‘assembly being lifted slightly at thié point.

22 CﬁAIRHAN PALLADIRO: This is where they have to

23 make two circumferential welds in there to close it up?
24 WR. OLSHINSKY: Tt would be one at the top and one

25 at the bottom, yes, sir.
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1 tNoh, what the workers are'getting ready to do in

.2 this portion, you'll see them go in and they'll be

-3 installing a herculite coverion'thelbottom.of-the portion

.4'that's-gettihg ready to'he'removedeand‘over the top of the

5 channel .head houl areavthat”rema;ns;_which is'the_primary

“:Gportion tnété;‘ | | o |

7 ~ The purpose of putting the herculite in was toi

8 minimize the spread of.contaminatioh. It was very .

9well-rehearsed}w Iou'll see thenm spend'-- I guess it shows.

xiothe entire process there. They speht about three and a half

11 to four minutes doing this. It's been rehearsed many tlmes

12and preplanned because with that vessel llfted like that the

13doses are ln the order of 9.R“per hour in that area right

"14now.,. So it had to be a very quCk process.

15 - Whlle that s going on, .as you watch'thatvorocess'
'i16going on, I d llke to mention some addltlonal facts on - the
17 steanm . generators at Surry and Turkey 901nt.‘xThey.are
"18s11ghtly dlfferent. The" Surry steam.generator ls.a model

:f1951 which is sllghtly larger, had a: dlfferent support

‘A¥‘20process, too, had about 100 more tubes than the model uu at
'21Turkey P01nt. | | | -

22 | ‘ To give. you some 1dea of the phy51ca1 dlmen51ons

23and 51zes of the pleces of equlpment that are mov1ng, thath

'-_124lower assembly welght, whlch is the portlon that s belng ’

fzsprepared'for removal rlght'now,'lt vas. about 205 tons at.
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'v&.Tﬁrkey Point, 250 tons at Surry.
2 . ‘The polar craneicapacityfhad to be upgraded~és a
. Lo 3 result.jlc’:f moviné this up to 225"ton>s' at Turkey Point. . The
| 4heigh£‘§f'thé_§énerator'is aboutj63 feet at Tﬁrkey Point 'and-
;:;jSits?bidfh_is,apout 10—T/2i£ee;,'an¢iit was sligh£ly larger
. 6l’ch'axlfzt]ﬁ:rl: at’Surf}. | ; | |
7 Now, in addition to the replacement of the steanm
Bgenerétbr loﬁér>assembly,_this poftion inclﬁding the tubes
9 and tube sheet, there was a number of modifications that
iﬂohave-beeﬂ.incorpo:ated in the replacement steam generators.
11 They havé édded aAbéffle‘plate in the tube sheet area which
12is to prbvidé;laiéral flow over the tube sheet to minimize
f13slud§eibuildup; gdt an impfdved-blowdown systenm..
14 ;:7 : 'Thejéube'suppoft:m;terial has been changed to
15$tainiess>steéi;in‘the.reélécément sfeam-generators,'ﬂOS'
16$tainless;‘ Additiohal'accéss ports have been added;fo:
v17inspéctibn'énd-§l#dgé lanciﬁg, and the condensaﬁe-clegning
fqgénd'ﬁalish%ng syétéﬁ‘haélbeen upgraded as’wéil.
19 -  $9_£h§r; ar§_spme chahgeg,'siénificant changés-iﬁ
_ 20the‘repléceméﬁ§f§e#eratgrs.' |
I '(Péﬁéé;i' : - | |
.23 - CHAIRNAN PALLADINO: How do they prepare the v;eld_
g e :‘ﬁgécavity, théﬁgéld;§Urface( f§: rewé1ding that cirguﬁferenfial B
. . S - 24 weld? - -4 | |

5. . MR.'OISHINSKY} For rewelding, théApfep, it wésr

: . ALDERSON REPORTING COMPANY, INC,
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machined. .You saw them machining the new ones coming on,

"Zaudhthey machine prep this areafwhere~the channel head Jjoins
3t9fit;l o _
4 7.:,2 CHRIRHAK“PALLKDIKO& How do- they---»dc they get

‘5some machlne down there to do the machlnlhg’ A

h16'" ';p' f HR OLSHINSRY.' !es.'.Is'thls ba51ca1iy'the same

h‘7machdne; Al,:as-they*usedffof,in—prepping?, B

8=1v“f‘ ji HR; HERDT:- For ‘the in—pteppihp. |

v::jg o N‘fuhR.iOhSHINSKY; It s essentlally the ldentlcal
:10mach1ne or the same machlne that you saw earlier 1n the
31ifllm, that they ware using for ln-prepplng ‘the new portion
‘12of the,steam generator. rphey actually put that in place and
3ﬁj31n>prep 1t.1;‘¢@

14 f'fn”HAIRMAN PALLADINO. .Theyﬁputfthgt.doﬁnjthefe?

1. jWR,vOLSHINSKYc Yes, str.
”1G< 'j.*;NA»Now they Ve llfted 1t up.* You ll see what s on

A17the bottom there, 1s the remalnlng channel head bowl area,

"'18wh1ch is. the prlmary portlon.' And thlS 1s a v1ew of the

";195team generator cublcle, and you'll see 1t llfted up.'VAnd‘

h’fzzg They can't llft it.

“N1N1:25a"h%3: (Lauahter )

‘20they re 1n the process of remov1ng the upper support rlng. B

v21The rlng 1s keyed and bolted lnto p051t10n.; Xes,,lt has tc

h“;23f3‘fQN"¢; You ‘see them uSLng a preCLSlon tool approprlate to

df24the 51ze of the size. of the equlpment.fs
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1 ( Pause.)

2. | MR.. OLSHINSKY: They're svinging the ring out of

8 the way and continuing with the 1ift.

4 What they're doing is they're actually changing

5 some of the 1lift poiﬁts to different grﬁnions so that

6 they'll be able, once they 1lift it, to be able to swing it
7 in place.

8 kPause.)

9 CHAIRMAN PALLADINO: In replacing the steanm

10 generator, do they have confidence that they've got a better
11 generator? Is there some change between the one that they
12t§ke out and the one they put in?

13- | MR. OLSHINSKY: VYes, sir. Well, T had mentioned
14some:6f the changes thgt they had madef' And there was a

15 recent inspection that had been made at Surry which I was
16 going to mention at the end of what they had seen so far

17 after 15 months in operation at Surry. - So they do have
18c9nfidence that they have corrected many of the problems.

19 - _ That's the .top of the shiéld wall that they will
201ift over and clear. They thoﬁght they were going to have
21 to remove ﬁhat, and then they evaluated and figured out that
22£hey had a few inches clearance. And you'll see as it gets
23 over it's only a.féw inchgs ciearanée, on the order of three
24 to five inches.

26 . CHATRMAN PALLADINO: If they think they can

- ALDERSON REPORTING COMPANY, INC,
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correct it by replacing portions of the steam generator, why

don "t they build the new ones with those corrections already

in place?

MR. OLSHINSKY: . I think that's part of the -- T

‘think the new .ones are. 'It's just, as Darrell had mentioned

earliet, that th'generatorS‘had'been constructed. Even

these Model D's, which are really the latest ones as far‘asl

“operations go, I think for many plants'many years down the

line thoseihave already been constructed. So it°s-a very

'long lead time.‘

>CHAIRHAR:PKLLADINOE But even though they'ﬁe”

vconstruttedrthem, why don't they, if they're eventually

going to have to do this in the field, why don’t they fix
them up before they ever leave the shop?
HR.. EISENHUT: Well, a 1¢£ of it's more than -—

it's more than they've Just been constructed. A lot of them

are dellvered ‘in the plants. Remember, thlS .goes in pretty
_16 eé;lye' | | » ‘
t19t | COMMISSIONER AHERRNE. ‘Andﬁa’nﬁ@bet‘of'yotr plants.
'have‘water chemlstry problems.;_ “ . - ‘ B |
»cCHRIRMRN PALLADINO:- Iuknow; but that' s why I
éiaeked:tﬁem,,have they really solved the problmems. .
o R EISENHUT; Well, on water chemlstry they
ewitched from carbon steel to =ta1nless steel support
v‘25plates.e_” ' |

ALDERSON REPORTING COMPANY, INC, ,
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1 : CHAIRHAN 'PALLADINO: Well, what I was gettlng at,

2 you're going- through a lot of effort here to make a change.f

32.3 Why not make the change early? I m not saying f-<I don t

4know whether the change is as effect1Ve as wve d like it to
5be; but to the extent that it is it would be better to. do 1t
. 6early than do it in these kind of circumstances.
7 _ MR. OLSHINSKY: Yes, I would adree. I assune
8that's underlevalmation. And I'd like to say some of the
9'changeslWere'those that had.been talked about before. For
101nstance, the change to stalnless steel support plates is to
11 help ellmlnate ‘the dentlng problem. whlch has been --
12 e " MR. DENTONs Another factor, Westlnghouse has
13announced,their;intention;to close their:Tampa,facility

14 because: they've essentially manufactured all:the steam‘:

1Sgeneratorsffor'which they?have sales. So the capability to

16 manufacture new ones would be in question very. shortly.

17 | _ CCHHISSIONER AHEARNE: If they do close, is>there‘
_‘18any place - are there any ex1st1ng fac1lltles ln the world
‘19that can bulld the steam generators” _

7‘20_‘ ’ f " ¥R. DEHTOH.. Since other couhtrles are etlll

,21supply1ng them, the answer must be yes.. T think

zzwestinghouse was strlctly cn an economlc;-they had made all

23 the ones;for-which they have-customers;
24" 1”h, MR. OLSFINSKY. There are CE facilities}{Bﬂwr

“25fac1lltles.7-“
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. The&'re SWinqincipast,the shield wall now and

-2 they'll be lowering it. And_what,they do-is,.they'lower it
S onto inét”they call a lower shieldgolate. It:mill‘be welded

~4in p;agé., |

5§ - Whlle the ‘process is golng ‘on of the weldlng, the
'6plate area on contact vas about 250 MR per hour,vand general"
7 area was about 60 HR per hour durlng this process. Just for
8 information purposes, therradlatlon levels_on the steam
Qgenerator shellfitself'areton-the’order of iOO ¥R per houf.
10 at the highest point on»the:outside'of the shell, which

11 equated. to about 35 HR oerfhouf;at ten feet,iamd_then 6O

.12feet'away it was down to onecMR pér hour. So it -was fairly
h13low after that, ‘after they got the shield plates in place.
ieJ4_' f‘_" COHHISSIONER AHEARNE.: NOW,vdld both of these -=
*15g1ven some of the problems they had at San Onofre, dld both

160f these use ‘a lot of" contract labor?

17 e MR. OLSHINSKY. ‘Yes,lsir.:

"f{iav'x " And that s the - weldlng ofithe lower»shield

':f19platinq;s And ba51cally, once thosefwere=weldedfinfplace;‘

20they vere removed and taken off andbstoted;baSically’inrthatjjh*

;;t21condltlonf :

m _ CHAIRMAN PALLADINO: What,organizationnactuaiiy.
f:zacontfactea to.ﬁo}tmis?; Was lt the steam generator A
‘;fé4supplier?' o S | L

f»25', v‘ff"e'ﬁR.qOLSEINSK!:~:On;the-cutting and- the removal

_ ALDERSON REPORTING COMPANY, INC,
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itself?
2 MR. MURPHY: Chicago Bridge & Iron, are the ones

3 that did it mostly at Turkey Pointe.

~

4 COHHISSIONER RHEARNE: Did they also do Surry?
5 : .MR. MURPHY: Yes, I think they had some CB&I

6 people at Surry. I don't think -- yeah, I think they did
7 the welding at Sufry. .Daniels did a lot of work up there
8also.

9 ﬂR. OLSHINSKY: Now they’'re getting it in

10 position. They've got the plate on and they'll be lifting
11 it back up in order ﬁo put on the up=-ending shoé, which was
12901n£ed out in fhe Surry'film. That’s the blue device there
13 on the right-hand side of the screen, and that'll actually
14 he bblted to the steam generator.. .

15 ' And after they bolt it they'll be léwering the

16 generator off the operating fléor down to the area equiément
17 access hatch, and they have a rail system to facilitate

18 mcvement through the hatch and you'll see the»movement
19through the hatch. And you'll see some portions right
200utsidenthe hatcﬁ, wheré,some ofvthershield wvall and
>21cdncré£e had been removed. ”

22 Now, at both Surry and Turkey Point they had to
23reinforce the operations fioo: before going throuch with

24 this btocess. Clearance at Sufﬁy wheh they were removing

- 25 the steam generator was about an inch and a half

- ALDERSON REPORTING COMPANY, INC,
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1 diametrical. On Turkey Point through the hatch, at Turkey

2 point it's about six to eight inches.

3 ‘ There was an extensive pre-op program after they

4 completed the operation ét Surry and there'will be af Turkey
5 Poini. At Surry it was on the order of three months. It

8 was basically a modified startup prpgram; in which they went
’ 7 through a number of system checkouts and hydros in

8 accordance with the ASXE code.

9 (Pause.)

_10 MR. OLSHINSKY: One thing I'd like to mention as
11 the film is concluding, at Surry 2 last week, after

12 approximately 15 months of operation at Surry 2 with the

" 18 original steam generator replacement, eddy current testing
14 wvas conducted on approximately 6G0 fubes in each of two

?5 steanm generatofs, with no indications of defecti?e tubes.

16 So that's our basic first real feedback on the reélacement
17 program.

18 ‘ And there had been some shield wall and concrete

19 removed in this area that you see here.

20 - (Pause,)

21 "~ MR. OLSHINSKY: That gives you some idea.
22 Ihat concludes my portion of the presentation.
23 WR. DENTON: I don't know if we've answered your

" 24 original question, Commissioner. JIt's certainly a large

25 financial incentive. The safety impact of our inspections
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1 leads to these financial incentives when we reguire

2 inspections and replacements.

3. COMMISSIONER RHEARNE: I had no-doubt that there
4yas a significant economic interest on the part of the

5 companies. Clearly, when you look at the ocutage times and
6 then the replacement costs, it's very significant.

7 My concern was whether we were seeing it as a

8 potential serious safety problem in the sense that any time
9that you've got a piece of equipment that is running into
10 that number of problems, that frequent number of problenms,
11 particularly when- you think you‘'ve solved it and then

12 another one comes up and.you solve that, and -then another
13 one comés up, I think you have to begin to get a little

14 yneasy about it.

15 , HR. DENTON: Hy sense is people were more
160btimistic a few‘years ago about diagnosing the problenms

17 than they are today. There'é a certain acceptance today
18that replacement may become a way df life and that they may:
19 not” be good for 40 years without really drastic éverhaul in
20théir deéign and materials. _

21 ) COMMISSIONER BRADFORD: Darrell, let me ask you,
22if a steam generator tube does rupture, start with Just oﬂe
23 anyway, what dces the operétor see? What -- how does he
24know_thét that's what's happened? |

25. . MR. OLSHINSKY: He starts to -- I was trying to
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—

recall our worst case rupture, the double-ended separation.

2 He actually sees depressurization taking place, with a

(&)

number of alarms in the secondary system, radiation alarms

occurring at that point. It's basically a depressurization

'S

[4,]

transient is what he sees taking place.

6 COMMISSIONER BRADFORD: What does he have to do-

-~

and how guickly does he have to do it?

8 MR. OLSHINSKY: He'd go into a rapid shutdown and
8 cool down and depressurize. You're going to continue to

10 1eak until you get the plant depressurized, cooled down and
11depressurized. The 1eag’will continue throughout the

12 process. So it'll take a while to get down and

13 depressurize.

14 But the leak of course will be decreasing over

15 time as you .are decreasing pressure. So you'd have to

16 actually decrease pressure and cool downe.- |

17 ' CHAIRMAN PALLADINO: Before he can isolate the

18 secondary side?

19 | ER. OLSHINSKY: ~That will isolate the secondary
20 side, but you'll still be leaking from primary to
21secondary; You'll trip and stop steam to the condenser
22right awavye. That'll be part of the process. But the leak
23 itself won't stop. You'll actually continﬁe to go into the
24 secondary side with the'primary‘until youvactually get the

25 plant cool=zd down.
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o #R. EISENHUT: But if this primary side is hung up
2at 1,00Q:§Si_hi§her, the idea is you have to bging down --
3 you don't;wpt to.get it sé thét-the»primarytis<lowervthan
4the>séc6nd$ry.f So you bring primary down to essentiaLlf'i-
SSeédndar?.and thén,bring ﬁheh]down"tbgether.:v |
6  "COHﬁISSIONER BRADFORD: ~What I'm really asking, is
, 7this the‘kind of situation iﬁ which the operator has to dqua_
8number'of,thin§s.fairly quickly?
 .9’ o 'Hﬁ; EISENHUT : .He has to do a few things. It's
10not_vé:y.fapid.
11 - ¥R. DENTON: It's a small 10CA and T don't think
1Zitfthhat'md¢h hére difficult for the Operdtsr-than ény
18other. | |
14 ¥B. OLSHINSKY: Tt's mot really that different
15ftbmv§tﬁef{emergeﬁéy procedures.. If}s an‘emergeﬁcy
"16p;océdure,{it's 6néﬂthéy train;bn,~and‘it{s not'
1?§ignificant1y diffefent than bpher:emergency prdcedﬁfés( nof

“18any more complex than others or less so.

:1gwij7‘i ;ljcouHISSIQNER'BRADFORQ; Do we-test,én'thatz-

20 1m:1 f;y AgR; bISHIHSKY::JDdfwe-fest qn:it?v' ' |

21  :v‘  COHHISSIOﬁER BRADFORD: Yeah.

22 - :':'A:ﬁR; OLSHINéKY#  ﬁu;ing the licensing prscess, ihatf'

23 would ‘be one of the emergency —- I would assume that that is
' .240ne of the-emergency procedures and during licensing testing

.25théjfco§étlé“gamut of 'emergency procedures and I would -
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1 assume that that's one of then.

2 MR. EISENHUT: I don't know whether it is in every
3 case.
4 g MR. OLSHINSKY: I think they audit. You know,

5 they don't ask the same emergency procedures on every casee.
6 They test people on emergency procedures and that®s one of
7 many.

8 MR. EISENHUT: I think with plants where we really
9 had the concern one of the things we insisted upon was that
10 te operators get retrained on that procedure. And I

11 remember when we actually had the leak at Prairie Island a
12 couple of years ago, one of the first things we asked the
18 ytility was, are you following that steam generator

14 procedure right down the line.

15 COMHMISSIONER BRADFORD: Is the thing that

16 distinguishes this from otlier small LOCA's the rise in

17 radiation readings on the secondary side? Is that how he

18 knows it's a steamn generafor tube rather than, say, a pump

19 seal?
20 _ MR. EISENHUT: TYes.
21 . ¥R. DENTON: That is, right where the flcw is high

22 in that one area.
23 : MR. EISEFHUT: The only operating plant in the
24United States with that is McGuire.

25 - MR. DENTON: Is McGuire. And as noted here, they
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1 went up, they cams down. They're now shut down. They're
2 due to restart again --
3 COMMISSIONER BRADFORD:s That's going through the

"4 steam generators, as distinguished from somewhere else?

5 MR. EISENHUT: That's doing a mass balance and I'm
6 not --
7 Hr. McCRACKEX: When you get a small leak 1like

8 that, they have a requirement for radiation monitors on

9 continuous blowdown on the steam generator, plus periodic
10 sampling. And when you get a very small leak, they‘'ll

11 notice the difference in activity over a period of samples
12 from oﬁe time to the next time. That gives them an

13 indication they have a leak, and in many cases‘what they
14.then do is starf concentrating samples to get a betterv

16 indication of how much it is when you're in those low

16 ranges.

17 For a lar§er leak, almost instantaneously you'll
18 see an alarm on your éir rejecter discharge from the
19condenser, which is where most of your noncondensible gases
20 come from, and any leak over three-tenths, four or

21 five-tenths of a gallon per”minute, that alarm will go off
22 virtually insiantly.
23 COMMISSIONER BRADFORD: So he's really inferring .
24 the sizé of the leak from the radiafion_alarm as much as he

25is from any knowledge of-actual gallonage, then?
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o  MR. McCRACKEN: = That alarm tells him he has a

2 leak.  He- would also. be seeing concurrently,_lf he had a-

.31arge leak,—1F you rupture a tube, get a 100 gallon leak,
{he 11 take that up-on loss of pressurlzer.

5. .. COMMISSIONER BRADFORD: Right. No, but I.was .
GtalkingAmore>§b§u£fthe Kind of thing Darrell was télkiﬁg‘

7about in the minimum end of the range, the .3 gpm.

8 MR. EISENHUT: You get an inventory balance,
9 also.
'10 ﬁ'_' "MR. McCRACKEN: Yes, you simply do by an activity

ﬂ.baiaﬁce_cn the primary.éide,‘activit&.on_the secondary side,
12.and all your'aecéy half-lives; you. can calculate what it
13 should be. - | |
14 . ¥R. EISENHUT._'Ydu said activify balance. You
'15méan 1nventory balance on.the primarye.
Jlﬁé' S WcCRACKEN. Radioactivity.
:17'  V.l COHHISSIONER BRADFORD; Wait a minute. You'areﬁ't
'1asay1ng the same thlng. | _“l‘ -
fig,f, ;'7 ' .R EISENHUT. it's»nqt a fadidaétivify'ba15ﬂ¢e;"
-2OIt‘s a mass balance, flow.bélénce} The radloact1v1ty trlps
- 21you off and tells you you have a leak. It doesn t |
22ne¢essar11y tell‘yqu<how big the leak_lsf ,
o [ COHKISSIONER BﬁADFORD: Yeah.. |
o ~)i" COMHISSIONEB AHEARNE. Sincé ihé watei,is)

‘25radloact1ve, ‘yocu could do 1t elther way.t.
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1 .. MR. HcCRACKEN: Usually what occurs, if it's a
- 2 feirly large leak you'll pick .up the water balancevas
3.Darreli is:goinoo;hrough.. On  the vetyitiny leeks, smaller
4:ones,1psuallj the actiyity-is»a.littie accurate. ' A
" 5 o tounxssiONER AHEARNE: Could you differentiate

8 »tiny"™ and "large”?.

7 . (Laqohter.)
8 . ~ COMEISSIORER AHEARNE: Somewhere in there, where's
l9the - | |

- 10 %-i - MR. HcCRACKEN$ Let's say less than .3 gpm is tiny

.1Tend greetervthan .3 gpm might be large. TIt's that kind ofo&
12 ballpark. | |

3 . .» COHHISSIONER AHEARNE. A.3 gpm --
 14~ - -.__HR. DE&TQN:Q Over a day s perlod, total lnventory
-i50ver a day'sfpeind, how much water you put in- the power
}1asystem.plus_the-known:losses.n o

17 - HR._EISEHHUT: ‘Because you see,.it'takes you

1810nger as you get smaller.7 But at the same:time,oas you get'

195ma11er, your concern 1s generally less. So I hean, you
: 20make those two’ halance somehow. o | o
151 | vi”'_.Butjyou-know,'lf you start talklng to the people,
2250ﬁe people will say, well, the accuracy below 31 really
'éadon t have any'confldence 1n anyway. The .3rwhen we'impose

,241t as a requlrement on. some plants -was rlaht ahout the'

i _-25thresh01d of ghere people_feel-they really havefqonfldence;..
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1 Anything below that they'll say, I.have to. take some -
2‘additional’measuremenis in time to know whether I really got
-4 thﬁ CHAIhHAN‘PALLADINOau'Darrell, I notice you‘have
-5 sone reonests, I believe you. have requests,’ for‘additional'
» 6sleev1ng at other plants. <What criteria, how do you dec1de'
7 whether to say yes or noe.
8 HR. EiSENHUT; With the technical staff.
9 : MR. HURPHY: The Licensee - the technical
1059ec1f1catlons do not prov1de for plugglng as the approved
i1 repair procedure for defectlve tubes° Sleev1ng is not
12generally'recognlzed in the technical speciflcatlons as an
13 acceptahlehrepair procedure.g Therefore, to sleeve.degraded
14fsteam.oenerators they_must ohtain-NRC>approval tofchange'rhe :
15tech'sQecs;' ‘»“ V. | =
ie'-”':"l,;>A£ San Onofrepfthey submitted; the utiiiry
'17suhmirtedlavconorehensive rechnical support'package‘
'.18descr1b1ng the de51gn and development of therf sleev1ng .
AiQprocess, the quallflcatlon testlng and anaiYSLS nas. |
20performed. The sleeves had been de51gned in. accordance with
: _ i .
" 21 the ASHE code. ‘ | |
22 MR. DENTON.- : think - the optlon is left with the
23utlllty to propose replacement plugglng or sleev1ng..-;tfs
“'24at hlS Optlon, and lf they prooose sleev1ng then we do. the

\25rev1ew. ‘
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1 CHAIRMAN PALLADINOs But I was getting at what

2 criteria do you use to.decide vyes or no, whether the

3 sleeving is done or not.

4., MR. DENTON: Well, on the San Onofre sleeving we
5did use a-uniqué.approacﬁ there, the so-called inderendent

6 design review. We regquired that the San Onofre utility
7convene a panel of people knowledgeable in élllthe aspects

8 of this operation, the welding aspects, the metélurgical,

9 corrosion, heat transfer, and a several day meeting was held
10 in Pittsburgh in which we participated, and Westinghouse

11 presented their rationale for the resleeving to the

12 ytility. The utility had a panel of experts -and we observed
13;nd‘participated in that and examined all the questions that
14 were raised.

i5 " And then about 30 days later the utility submitted
16 its proposed package addressing tbe gquestions that it -

17 raised. We reviewed that one and approved‘it on that

18 basis.-

19 COMKMISSIONER RHEARNE: 1Is it really the stean

20 generator hanufactu;er who ends up making additional

21 proposals?

22 - - MR. DENTONs I think the utilities depend on the
23 vendor very heavily.

24 - . | MR. EISENHUT: I think we don't really have a §et

. 25 0f criteria.
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1 CHAIRHA& PALLADINO# You're satisfied if the
2§recedure»leeks straightforward.'. | A_

'3 | ‘ MR. EISENHﬁT:erou've got to-look at whether it
l.maintalAS integrity, the‘thermallhydrauli;s.

.5 lfs l I CHAIRﬁAN-PAlLADlNO: Let's see., Another question
eiﬁ'the back of my miad == agaln with regard to sleeving -
7 ch, yes. Are you following, or hew are you follewing the
8experience of Palisades and San Onofre,-the.other places

9 where they've already done sleeviné? I remember you said
10'you had:a~general feeling it was working pretty well.

“l1 o MR. EISEKHUT; ‘He have requirements. After they |

"12 put those in, we generally put in a requirement that they go -

jaln and ‘do -an in—servicelinsaectiqn_on the tubes inlsqme‘ , o
14short~period'bf time;' San Onofre I think-aas six months

'15after they dld the operatlon, and the others - generally

16the others yere-smaller. They were a. sample. |

lf* - A MR . DENTCNi‘ Yes, that s . the real verlflcatlon. j
‘18A 7 MR. ElSENHUl: It's a sampllng.' The approval-of'l
1951eev1ng 1ncorporated an 1nspectlon program and reportlng

_.20the results of that.v '

21 i CHAIRMAN PALLAbINO; What are you finding out?

22 For example, Palisadesryou Said‘was three years.

23° - . HR. EISEVHUT.' So far ve haven't. really found any -

>V‘24degradatlon or any leaks reported on those sleeve tubes.

.25But remember that there are only 32 tubes sleeved at
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1 Pellsades, so it;s a small inventory. - ' _

2 .COMMISSIONER AHEARNE:- San Onofre is differ_ent..

3 3 ; HB.'EISENHUTa' San‘Onbfre,is the first time we -

4 went to -- we permltted -— - | |

5 - COMMISSTONER AHFARNE. 7,0007 |

6 . ,’ MR. EISENHUT: -‘7,000.' It's basically all. the
7tﬁbes that fealiy had a problen. |

8 - Ginna, Point Beach —- PointABeach’is.just now -

 9doing it right now on a sampling basis. The ﬁOard_just
thuthorized that. The only'othe: plant was Ginna}-that did

ﬁ 26 tubes; So tﬁerefs'reallf mot been enough exeerience'to

12 see anything come back. |

13 oI don't take too much. comfort in the fact -that .
14there hasn® t been any degradatlon or leaks, because theref
153ust hasn t been that much.

16v1“- ‘ .Kom; I should say,.the'industry is really
17follow1ng the sleev1ng, because that couie ﬁe an-amswet:to’et 

'1810t of thelr problems, they belleve..' N |

19 ”_ a VR'.DENTON:: You re limited in. whete you can

20resleeve to seme extent. It* s.mery;difflcu;t to*get sleeves’

211n‘the'outer‘row-of assemblies;).Soxif-they{re'thetqnes tmat :
_22are glv1ng ‘You problems, it's much more dlfflcult. :

|  23'.;"¥"_ CHAIRMAV PALLADINO. Can you resleeve the U-bend°

24A‘§i>g ~‘-"‘MR'.' DENTON;; It s only maybe about a yard long

o 2551eeves.j
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1 MR. EISENHUT: All the sleeves proposed now have

2 been at the bottom. As Harold said, it's oh, two 6: three
* 3 feet., It's been down near the support plate, right above

4 the support plate -- above the tube sheet, I'm sorry.

5 COMMISSIONER AHEARRNE: I noticed in your paper

6 that you sent down it seémed that a lot of the proﬁlems,

7 many of the problems, can be traced to condensers. Do we

8 have anything that governs the performance of the

9 condensers?

10 MR. EISENHUT: ©Not at this time. ¥We don't have

11 any reéuirement on condenser performance, nor do we have a
12 requirement such as a tech spec on impﬁrities in the |

13 secondary side. It's been something we've been discussing
14 now for several years. One of the products that may coﬁe

15 out of the unresolved safety issue A-j, which is in-fhe
16fihal stages --

17 | ¥R. DENTCN: And we've never guite known how to --
18 if we knew what the material would be, we'd prébably.have

19 been more active in éroposing something. At one time it wés
2dfelt that U.S. utilities were no£ as rigorous in keééing

21 secondary water chemistry up to par as maybe other'

22 countries, because there vere peréeived differences in
ésperformance. I think today those differences in performance
24 are goiné awéy‘to some extent. |

25 - COMHISSIONER’AHEARNE: Well, let me ask on that
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1 then. I noticed in looking down through this --

2 . MR. DENTON: Go ahead with the guestion.

8- . - . COMMISSIONER AHEARNE: The guestion' is, looking at

4Japanese PWR's, Westinghouse designed,»built;_anyVsimilar'
5 type systems,'no dentlng., | | |

'6 ' :"f ¥R. EISENHUT: Denting was a ‘phenomenon that --
7 it's fair to say, you're right, both the Japanese and the
SEuropeans kept a much'tighter control on the condenser. And
9 we at one point eyen;proposedha-secondary coolantltech spec,
10and even. issued it for trial use and for comment. -

" oo But it's very difficult to pin it down. It turns
12out the philosophy,‘thehoperating philosophy, is different
‘<J31n those countries. | | |
4. COHMISSIOhER AHEARNE: . In what sénseé

P_15"> © . MR. EISENHUT: They’do aim towards.keeping a very

16t1ght -condenser. The mlnute they see any problems that are -

17comlng in, they may shut down ‘the plant.
18 g-;.Ai Rlnghals happened to have been the’ plant that was
T_iQnonitoringnchlorldes-1nvthe secondary system, because:they
‘20thought that was potentlally a bad actor. They yere
‘21mon1tor1ng and they kept the plant -1 belleve they kept
_ 22all the chlorldes helow somethlng on the order of 100 parts_
7:23per bllllon, very small.~ .
-24” ' fﬂi :. They re startlng to see dentlng flndlng 1ts way :~

f25into'the'steam generatorsag’*'

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



T4

1 COMNMISSIONER AHEARNE: But the Japanese have run

2 nany of their plants for a long time.--

8- . " XR. EISENHUT: ‘That's right.
4 . . COMMISSIONER -AHEARNE: -- without' denting.
5. “MB. EISENHUT: - The only belief we have is it's

8 tied in'the‘secondary chemistry control.
-7 _ MR. DENTON: With the economic incentives, you :
-&would think that if there vwere a better way to rum it it

' 9 would be picked up.

0 COMMISSIONER AHEARNE: What I am having difficulty

11understand;ng -- and I don 't mean -- it doesn't

12aut9matiéaily seem to be an'RRC ‘problem at the moment, but

13here;ydu ha#e;the same kind of generators, same kind of tube_,7

14:support, same kind of tubes. And on one side you have these '

1éproblems;‘and'the ether side the problems -- and'the
'1éprobleme don't tﬁrn'out te be cheep'te fin

17 ':'_"HR. DEuTow: vThat's right. _

18 M__*i“, COMFISSIONER AHEARNE. They turn out to be - very,‘
19very erpen51ve. I was Just curlous. |
irzo.f:' _f:=-nR} EISENHUT- But again, it's a piece of the
2fphildse§hy; .For example, ﬂahama in Jabaﬁ‘was:oﬂe of the’
r22f1rst plants to have severe wvastage. and they thoucht the
t23prob1em was so bad they went and ordered spare steam

4'24generators, whlch they have at the 51te.,

25,5i‘ R Two other European plants have ordered spare steam,“
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1 generators and have them sitting at the site. They-
21iterally have railroad tracks in the plant to roll the old '

3 ones out and roll the new ones ine.

4 ~~  So the emphasis there is —
5 COMHISSIONER BRADFORD: Where do the tracks go?
6 ¥R. EISENHUT: They go to a wall of the building,

7 where there's a big hatch in the wall --
8 4 - COMMISSIONER BRADFORD: No, I mean the other waye.
9 - MR. EISENHUT: They stop under the stean
10 generator.
11 I think it's got to be tied to the secondary
12cheﬁistry.
13 MR. DENTON: And each utility says that they've
14.operated fossil plants for a long time, they understand the
15 nature of their water and their chemistry, and thatvthéy :
" 186 know best how to protect their equipmente. |

17 MR. EISERHUT: It could be the U.S. just has bad

18 yater.
19 ) COMMISSIONER AHEARNE: I see. But at the moment

20you don't have any conclusions as to control df condenser,
21bontrol of —- | -
22 MR. EISENHUT: No, but it is one thing that is in
23 our drafted-up solutions to where we're éqming in on the

24 U.S. side. It's very controversial, though, because it's

25 more tcward -- as Harold said, it's more of an economic
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1 situation, unless you let it get to the point --

2  COMMISSIONER AHEARNE: Well, at some point when

. 3your pronlems are o) frequent, it's more than an economlc

451tuat10n._

5 . ¥R. EISENHUT: Yes, we certainly agree with that.

6 We're sayiﬁg; though, that the economic incentive should be

7 there much greater than the safety incentive, because you.

8 hit it much sooner.

-9 ¥R. DEXTON: It's one of those areas where we are

10 also faulted for moving into an area =--
11. , .’COHHIéSIONER AHEARHE: Yes, I understand.

12 - NR. EISENHUT: -- that's not so clear, and we've

13'stayed out of it.
e COMMISSIONER AHEARNE. Another question. I
. 15noti¢ed in your paper youtlndlcated_that some plants have

. 16 gone to, on the Westinghouse, the-inner roﬁs.e They've

17 blocked row'one.and:how they'reiblocking row- twoe.

18 HR. DENTONo 'Piecesnof rou'two‘arouud the fiow
'.1seide, where, remember, that was due to an hour gla551na
';uQOproblem where the support plate squeezes on: the upper row.
'21Hany of the plants that had ‘sévere - hour gla551ng plugged row

I-220nevand~the reglons.of rowvw twogrlght next to ‘the flow.51des,

Byes. |
o4 COHHISSIONER AHEARNE.;'Andfthat'sfsqmething that

'-2515 of ‘no concern’
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1 . ¥MR. DENTON: Plugging those rows of tubes, that's
2 right.
3 . COMMISSIONER AHEARBE: - Are there problems as: the o

4steam generators are put together’I I notice two'of your
5prohlems, one someone had dropped a hacksaw in, another
;»6there was metal expan51onwtape.

7 . ‘MR EISEHHﬁT: W#ell, I think it°s a concern.l I

8 think it's sort of the general guality control. And you
9monitor for things like the taoe When it was vibrating'and
10wore through two or three tubes. You monitor for that
11degradatlon by your 1nspectlon process. And if in fact you
12 develop a small leak, wve have.got confidence we'd pick it
. , . , _
a4 - B And even rf it's not olcked up, they have a
'15procedure for handllng that klnd of. an event, that kind of
16an acc1dent. | .

17‘ ;- ”OHFISSIONER AHEARNE.- Now, you have never
18problems that have heen show1ng up, and the threevthataI
19guess I notlced therehwere the plttlng at Indlan 901nt, the ’
-20nonphosphate wastage at St.‘Luc1e, and then thls RlnghalS'
.21prob1em. He end up hav1ng 51tuatlons where there are .
229roblems, the causes aren't ldentlfled but we end up
'23putt1ng on some klnd of requlrements, a change in tech spec
:'24for example.' | -

25&QJ o ' Is the ba51s of that prlmarlly 1ncreased‘
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1 survei;lance rather than modifications whidh is our best
2 gstimate as to the solution?
3 . HR- EISENHUT:i Yes. -We really'aren‘t:trying to

,4solve the problem._ The only thlng that we can do 1s put on

-5 more 1nspectlon requlrements, more. plugglng requlrements, :

6 and say,.unless_you can;understand the phenomenon, unless.
7you.can éxplain.yhét's gbing on, you must.remove those tubes
8 from service.

é“ 3 ~Now, one other thing- I should.point out, though,'

10 on the foreign experience, is the point I made earlier on

11 that table, that there's a lot of missing information. A

12 1lot of foreign countries when we talk to them,. they don't

13pﬁb1icize'all of the experience they have. And it's also, -
14the table is clearly a couple of years out of date.

15 . - " So it's not clear to me that the fdreign countries

16 are that‘much'cieaner. It is true that historically they

17 have had less degradation than in the U.S. How much we

18 don 't know. o - IR _ o —

-

19 COHPISSIONER AHEARNE. And‘your sense of that isA

”20perhaps tlghter control ovnr the water: chemlstry.»

‘2 cuaIREAN PALLADINO: Okay. Any other guestions?
S22 (No respdnse.) |
23 :- ,' Well I apprec1ate the presentatlon. I thlnk we

‘ 24a11 do.f I thlnk 1t S an 1tem we re gOLng to want to have

‘<25perlod1c brleflngs on and be kept abreast of any new.
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1 developments.
2 Okay, we'll stand adiourned.

‘ 3 (Whereupon, at 11:50 a.m., the meeting was

&

adjourned.) -
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