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GRICG €, SAYRE., ESGUIRE

JOIN A, LIVTH, ESQUIRE

North O7f'ic: Building, Herrichuro, P2ppcylrania
For: Cemnission Trial) Seal{

IRWIN POPOWSKY, FSQUIRE
1425 Stravberry Scuare, Havrisburg, Fennsvlvania
Vor: Office of Consuwer fdvoents

MARVIN A, PUIN, ESQUIRE
5313 City~Cotnty Building
Pittsburgr, Pzancylvania 15219
For: City of Pittsburgh
Mayor Richerd 8. Caliguirt
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l'yto'l(, M M, DORN, ecedod oo o0 ot menac, Baving

o ——— w0 -

@2 preriously doly sworn accoyding (o lor vas alzdined and
) 3ly ol 4. ya0sdinmg :

o~

restii'ien ag follows!

MR, TIIOMAS: I your Honor olzasnes, va agh That

there b2 marked for identification ars Dunrasnz Exbibit L 2
sommenicetion addresscd to J. M, Arthur, Chairpan 27 the
toard and Chisf Ixecutive Officer, Dugueéne Light Cempany,

2 levtor dated May 25, 1979, by J. Y. Landig, Senjor Wies

tvesideps, Stene & Velster Eaglinearing Covuovatlon, and ¢he
snelosurs referred to in that letier, vhich ¢ o leiter

addrouged te Mr, Harold Denton, Direcior, OFf™ee of Nuzleor
Venctor Negulation, U.S. Nuclear Rzgnlatcory Commigeion,

- A

dugue T Tmhgter Doglinesring Corperation,

Thig is Ch2 letitar which wee wsad bLu

think the

2

M, Povotshy in cross examination vesinzras;.

67

e

s
S

S

2 g " . )
itz shwoald bn in the recoy&é\ May 1t be so ident
\

THE AUVINTSTRATIVE TAY JULET: Granted.

‘.\{)

tugoesne Exhnibit U, photecory of Leiter
devad May 25, 1979 to Mr. J. M, Arthur
Ivom J. ¥, Lepdis with enclosuv«e, war
produced and marked for identification.)

S s ot . g g vid's weg - L A @ e . as . n
. - . e s i

e L e v o va—— T i - g

b I e

vhed 5-18-79 and signed by W. J. L. ¥enuedy, Tice Fiesident,

-

TepE ey
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lir, Durm, 1 show you #hat hss bean warked for
identification es Duquesne Exhibit L and =gk wou i that

exhibit ‘& two letters, on2 s2ddreswsad to Mr. Arthur by

A

“Wr, J, W, Laudls, Serior Vice Pregidoni, dated HWay 25, 1979,

-l

v—

ia vhich there was enclosed e copy of a leiter from o

-
-

lir, Kennedy, ¢ Vice President of Ston? & Ushsizr Fngineering,
Sinioy Froineerips Manager, to Hareld Dentcn of the Buelear
Rrgulntory Cotnmigsion?

ALl A Yes, it 1e.

n : 4
1“3 2] Ie thie the letter to whichk wyon rafeirad

=

i3 ; voste ans Lp vour testimeny and which Mr, Yopowsky veed n

‘M cross wxXrnlping you? ’

Efé N Yec, 1t 1ie. As you reccall yosterdey, T

i“i Tadicated the Stone & Websier leiiter co Mr, lenlon was upndasecs

F' i L ] 5\ b kY 13 2]
2t levst tha copy T bed, cud the date vhieh nos appazre on

R saat 1atlor as per the exhibit is ny h1eadwciting,

ﬂ*q MR. THOMAS: Theoalt you voiy much. Thz witneus !

! iz avallable for crose.

w2t CROSS UXAMINATION

15 N —— - - ..
‘
Lalel
. + L34 o ot e - oo ™ e p PO - )
i MR, SAYRE: My, Duann, I zm Cregy Sayi?
}

i ~eprovent the Commission Trial Steff. With wvous Hoeaite
| PARS e LN LoRtes 1 o

2 . T B e B ot 7 £o ¥ amveals vadl P tscs v AR T aend sy
vermiasicg 1T w1l1 as® a fav quastions il wa e, [early
U i e B Ao sramvins i W iirme:, Susallmat S @ diisests i soar, Al e il 152NN, ). WA el ]

o pn—-— T YO ey e e b ————t T ——
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f
5 J B¢ MR SAYRE:

Q Tour vespongibilities for the suvpervision of

4 the gperrtion and wmaintenance o whe coupany’s genervotien
gtatiors. weuld theose responeibilities involive technieal

i

|

taecisiony like whether a plant is belng opsratad properly

within 1ivs design limivetlons?

o SR
R

A It would iavolve respeonsiblliiy 2ssociated

5, 4 "
“p1iEh Che measuring of che performanecs ot plonis, yee.
.
’fi &) But apert Trom messuring then de you wmale
g
5 tachiica® decisions ax ©to exactly hov the plent is Lo be yunt

yma
5
s

A fc. Trere aie genevel guld-=lines a8 to row

MR ooopng ure o be i, I do not wmshe focascory cay by day g

. 4
daeisions frow o Zechnlcel standpeint. 1

o~

o~
Lt

% lot ci the tacunical decisiope. & lot of “he

T ——

-

off trehinvlan work, althovph 10 wonld Le under ny gonersl i
1 l ) A854 P " - - e % o PO " !
i vesponsiti litn . wonld really be delegated fo the Ganmip)d ;
W Saperinoc e nt of Porer Statlons, or fvrib-¢ dova the Line, :
L1
‘f ; :!
-‘Sgaa the srecirle Station Superintemi®ny spd sven yurther duvn 3
i |
"::“’? line zo ine rechnical group whiech gvoports the stellon |
oy !.
4 i
A f asrations, ‘.
|
iig &9 Gepamding npen wpat you e Calltipg zucud

Vb

V¥l Gha gcope of the responsibiliiy Lt ecov’d Lo aprwh

9.
4] @ Bri 21) of thosa declsfcus veaphually some G

|
1
{
R ST T ol ) ST kv A AT §

e Ll s v g s N s

]

B " - v cwms  me e - . oy o B e mel ik 885 ok g b erg e - ey
ey i SR AT B LN T T 2T e OF TT, TGRS, j . 2

- e AP IETS ) TN} C T OIS | o1 ( I YNGR 1 T - ) ST e g ey
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Q |

i1l to you, nt lenst as Car ag the cuatn »f 2oumand?
L]

—

A Whet declsions?

N3

™

e The technleal dz2cision: on mow & plant is te
44 v run., Or do some o them have their uvliinate responsi-

tilitlies elseviherz in the corporation?

-

n

TN

A If you mean do T epprove every opeirating

7

»

!'crocedur: which ig a Yorm of technical declsion which governs

:;fha vay £ plant is operaiad, the ansver ie no. i

?: If gyeur question is, do I aporave svely
i
‘ﬁﬁ'maintnnauce procedure as 9 how a plent 1u walntzined, the
11; ansver 1y ne., That 1¢ done at lewer levela in the
12& erganivaiion,

|
| 0 Sut o)l of those Jover levels ceport hue uh
i

fou ov As they roport vp o anyene' elgad

R A They veport ultimately o me aleng tie lines §
{
‘ n - o 3 )
jf o coumrh L just {nddeated, snd, of couvrsz., I repori 50 the
‘

a7 trasident, She President reports to the Chaoirnan of *he Boavd,

Hieo T guess the ultinate rospensibliity laye with che :
14 |
-', | N . 2 ‘é
M Chatywan (rem an organizecionsl shaudovint,
|
A e On pegs 2 of your testimony wou vefer o vou.
L

“unciioud dn yonr 198Y poasltien., In subsseiion (d) Lhere wou

vatey Lo Laetnleal vrebdlens, Yoot Wind of feeclinlead wire e lag

S
e

- vilg . :
e iy A Problems wiich come v al oo %9ms Ay wpa
' s A N
i et it S e i . " o B \
Az prae? atation leva'l. For instanes. anrt
{
L\ AT I .. 2 i \ . & b “a - |
: L ther or nou we ovarnanl o unlt o o rept{anlac -
i
s g bt T 1 o Lh L AT B AT TR AP THVPIEES.
el T o r—— S Tp— T ————- v — -W..., -
- S 2
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when re cake the ontare. T would vort ~ith other poople in

N~

O ]

a2 ovgrilzetivn and Gatermive when was the baat tiuwe for

that ouinge. In sgome cases 1 would sccually spnrove or
.

recommend the outage be taken at thau Tine.

”
- There moy be nroblems on oir vreheators, there

-

pay be cuemica) problews, especlalldy 1n tha chemistyy areaa,

o~

‘hich wonld ceome 1o ne.

2y

S =  —

T T e —

That is generally it, 1t iz e very Uroad fl2id.

A] dave rou been tireirved 28 2 chemist?

427
e

lf“ A Yes, I have,

Q Youv meniioned teday in yeur testimousr tnat ouz

1238 of o

@
s

2ap) y pioblems with this wplt was resoncnee o Ghe

wining srstew, i thnt corvees?

a9y

A ves,

i
\
-1 a Do you know whetbesr it is norsmal proceCurs in
)
§

q desieon work to congider Che poessibility oit that kipd of o

i
-v';-ﬁsuuunu. and to design & systen in euch o way o8 vo 2veld 4¢?
! !
10 .. o RN iR, :
s A Loau Dot o oesign cnglovcr, ns L vaghiiiad i
f .
Lt SRR a : K (s
~ i yeuterday, so I really cen’t amswer tha gu2sation vith 2y ;
iy ’ ; .
2 ci2giee O expertise,
! :
5 8 : - g : e |
o Q Yo don’ € kuew vueihey thot is o facier thet |
\
e | s : . |
75 wons dnte olaoning the desian? |
o~ e
G A I cannot Testily from perssunl Eacviudpe ru 0
~ |
AL . . ” . o e "
vl row the lonkts are deeigned, I can only csoume thoi sneh
el
- ;‘ chigge 22 “rkan into considerstion,
3... L e b e, i o N LR s huemade 2oy S8 :';..‘-f'_'f‘ff" -4 (R s S ef amet '."."'" T nmnn - — e —
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'ndxd not cecur every tine,

Dol ons pRAL]
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.

1% 4s ny pavera) imeresaion dn retrespect in
vevierios the piroblem, wihat was done, 1t  as one which
rrobably could nov be anticipated because net only did i¢
involve the pipe configurations, it also involived the trim on
,{ velve, and also inveolved the numver of inpellers ond éhe
!'wuepd of the water fecd pumps.

So there were a nunber of combinatieons 6f

s 2

|
%
8 cvents vhich crested this vother unique problem and 416 only
v
;!ocrvr 2@ 28 appiroxiestaly 20 percent of roiod coopeily ond g

i

{ a Yovld you anree that the licensee is orinmerlilir
]

1

!Pr»spcnsihln ior rssvring thet a nuelentr plant is sgofe?

A The piine responsibilicy dees rest with the

licensee. 1 testificd te thai yastevdey., Howsver, vou do as i

sae licersee retain comsultants, shall I g2y, who beve certoin

l 2mertise in vartons, fochnicsd fle)d““ Tirom rﬁ pe dp:,.qn e

e .

!'5 Cluids Tlew bo eleebirisal sysiems, esabroliad ingitrumneptriion,
i
*; 16 wave you, vhe haln you ia the design cud coustimeiion
‘) i
.t ‘;n ‘{; ‘llg_.i. :',"I,.'),J. 3&-‘:‘,‘&325 o: Op&;'&'& on of any i‘{\(»‘ 1'} uy’- b'\‘? 'i"; ["lc any '
Hﬂi9~ b2 iv lossild,
'
e ‘|‘ (S, & VR G { .
A 2 But 4r theve is a safeiy oroblem with che MK,
]
o e ih i o :
auisﬂwc el gtops with the licenses, is Zhes vipht? |
| L
.‘ '
- Y \ k. ‘ ‘
A A Thei 1g the ¥RC's vesiiion, yee. Ue, mosuning |
2241 £y pbillioy that has the license, g “ha ona wha VB! Lurpe L2 E
% Tad ;i !
.1]I’:r any f2gcluiicn of technieal nrohlome, !
el BT & SN, I, S T NG s RS RO BT ot
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©o

I o vlant ia not seic os desigoed, chen,

en goy thet 15 18 the licensse’s rosponslblity?

-

vronld

~

.3 I¢ would heve to come out of gome sort of
investigstion as to in what way the plant was unsafe 2nd how
unsafz ond in vaose judgment vasafe,

Safety is ¢ relative quesiion, How gafe isg
uafe? ot even the NRC to this date hag enswersd thotb
cuestien,

Q I¢ it i vneafe in the owinion of tk: NRZ, then
limibing the gvasiien in thet way wovld vew ogree that it s
vihe liceusee's rasponsivility?

A I dovands on the fect gituation,

Q Undar ~hat elreunmsbonces would 1t uo% be the
Lieconses g vespoasioility? '

A Where there is on nonest dijiference of opiniun
batwean tbhbe MRC and the licensec, iloeluding the technlcold
rupeart che liceasca may coll upon o3 o whai the fact
pituntion s, and vhal Ju@pments are nsed. L don't Believe
"ne MRY 1z the wviltimete cuthority, she cenrd of last rawzort
a8 o whother a »lanih ig safe or wneefe.

Again, T =24l vreacat what T gold betore. EBven
“ha NAC todey coubot define how gafe is sefe, Saloly i3 w

» e R e 2, -
2la%hive tarm,

y e ’ “ e e S o e e e gl
o) When the llcenzea and the FRC gew tox2tnor ood

sraa that for aalety’e snke certain nhvlnre must o2 dene oo
PR - bl s Bl s o Tl S Al ot A 6 3 el B Mo LR o - bl e

T T R > e Ve g g b
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s

the piani, then thatl s the llcenses’'s resvensgihilliy, dsn't

i6?

™~
SR i i oyl Rt

A Once we agree thet certain modifications must

ta

W

te made to the plant, then it becomee the respronsibility of

the licensee to see that that commitpent jg Ffulfillad,

The licens22 made the commibment, The

-

L]
s = e e

ol

-
.
T T

licensee should fulfiil it.

3

Q9 You just mentioned that in the ecourse of

=

vuilding 2 plant the licensee hog helip from contraciors, To

your kno ledge, did your architects and ersineore, Stone &

Y
-
-
- A e S 5 —

Py
2ol

Webster, get ooy outside opinions on their design procaduras

178 40 the course of designing Beaver Valley 17

.1:‘.‘

pEp——t -

A I de nut kaouw,

Mg Q Is 1% cerrect thet in the course of the seisude

!
" 'S n By WA TR
W jlelress problem Stone & Webster was reviewing tie stress
¢
iC?lculﬂt"cns bacouse o notification from Fegiinghouse thas
{

Pulere v en errer in their gpecilicetions 28 o tohe valve

B vaighte? T8 thoh viot séarted 1t off?

P S orepe—

7"4 A The whole thing sterted as the reanlb of w i
7ﬂﬂﬁeuig: change we mad: ot Peaver Valley wideh T testificd to
Eigﬁorlicr ragterdoy. In the course of thisz design chense it
anieame to “he attontion of Stone & Websthar thail therz was n |

differem 2 4n ths welght of 2 valve bebieen what shored ou the

dvawing cad hich Stops & Webster wsed ia their seirmic

o analesis. and (nd which they had aveiladle to them Cram

e v o e e *ae = W T . - ey - A an
B e T v Sy - S et 3 T -y [ i-Previcia Sy 57 o S e e meem—
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aLH Q Do yon 2nor what parscn or 2atity va

]‘hm*} SCrORS 172

?I.n(-m.p--- AN et - U - et g — -......-.. e =

—

oLheiy souraees

v

According to Stone & Wevstar's selsmic
rnelysis and according te the informntion they had avallavle
to them 2t the time they did it, the valve weipghned 250 pounds,
Thay learned loter that the valve actuvally waighed 450 pounds.

Q And that wes an ervor by Weotluzhouge io

specifying hov heavy the velves were’

i ) . )
1 A Mo, I o't know wnoee erfer Lf indz2d it vas
i

Oy 8rIor.

!
!
t
; @ Well, the specifications you say said 2350 ard
!the volves ere veally 450, ‘
! A No, T didn't say the epeci®icetions unid that,
]

IT sald the drsvierg indicated the valve welghsd 280 wovnds,
iThe dioving would not necassarily bte e speecification. Tae

4§ Crawing is one which the englinecer doing she seiamis
desion would use in dils inpnt te nis calenlation,
Tagre ig a valve there, Acnording Lo my piriat

it waighs 250 povnde , chevelore I irvet that irnta tag

-

S

)
o
Fard
U
O

2 vegponainole fer labeling the volve on the draring

i A » i vy 4
L ! Ho, I do not.
i
)
A 2l I? the valves hod gutnolly —2igbad 270 novnda,
424do yov Mrovw whather gor net the aole =idne grstem «ould have
= N rd o s AL RIS L AN e TS S RIS e S o, AiCNARSA gt i, R ISR X -s—»——Ao-.-.;-A-(

oy mm .- - e - — P 1 dh "o ¢ T‘J‘ q-’rm
& - . ;J 'luﬁ -
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whe
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' . ] . . 3 . o » F
9: % thie wariows reporis whieh wera sent bo the NRT and it is e
)
W , ‘ _ . i
G hesla for my Gestimony. iy testimony ig brsed upon toe
; 3
W
nrd copanrda. BOC Uman my versonal iuvolvoment
s gtings = SIS AR g1 SE ST AL L Be 4T Gy SRS, S e A 0T S, Y Ko s o et AR gl gl S

|
i !i BY MR. S'YRE:

'1* e What about the PSTRTSS Shock ITT program thsi

it
‘N ihe roeerda.  The dete peselbly enists scrieplece but I seance

'g" ) You have tectifizd “het mo Logs of safelby

f}’funntiou would have occurred with ercegeive shyess in one oF
]

’Jiﬁna i “leow pachs, in thot eorrec:?

3 ey Tt wrs the ionlornmation witeh was provided ia

Dunp-eiross 153
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'
H
1

teen rdewate naing the NUFIPE coupvier progremt

A T do not know,

@ Do you know whether Stone & liebster or anybody
{2t Duguesne mede Lhot %ind of anelysis?

A T do not know offhand. Peruaps that analysie

u8 mode. You sald NUPIPE, which is not the code uwsed in the

| Gesign of the plant by Stone & Webster,

J Uh., THOMAS: Read that ans'rer baek, uwle2gse.

i (Angvor read.)

’

!‘chnngad she methed of adding the force factors, would in have
toen sgecpiable neirg that program' if the valwes schuclly
walgned 2650 pounds?

. s s " . : ¢
A T do not know withoui geing vack and loohing at?

iy

1]

ST T, ,
9irccall is offhand et this point in %ime,
i

W
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Q Buk somebundy ot Buguesne ewme te Land
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conglusion and vevorted it to the FRC, is that righl?

‘.’:‘

A Stone & Webster came to thet conclusion, ILheir

.
T e .

b |

‘ronclusion wes reviewed by at leest the cu-site safety

By

.
-

committen and cawe to the same conclusions, y2u.

A\
~

!

T

Al ) I presume that with Lo2 much of ~ sturess in cone
i
1

7yel the flow paths then the reason the safety function would

—

”!rct hova heen lost is that the other five wenld ba available

2Mn 2 redungancy kind of situation, is thet righi?
i A Radundency is the ansver to the guestion,

2 But is 1t correct thet 21) silx flow prathe,;

vader tor lader calculations that did not use algebraie

o —— e — T —

g lt el 4 § e :
diegalifon; 21l six were streseed bayond the 2llovevle abress,

A

i
y'% lores as for as the NLC determined it, -is hhat sight?
alth
.Lqi A . 1 don't believe so. no,
T3y ] Want is the éiffercnce wevraen alleveble shrage
A I cor. ondy glve vou my intergrata’ion, SNpedan,
i am oot an expert in the aree of seianic apelysis, T will

~asvor the aqu2stion on the vosis of my gualifieations in thz

124 Allovable moy be e stondord astablisned Ly sgone

Linurgonlisation, nat neecssarily the MRC, zg bo want is o
.
it
21jressentble level frem the standpoine of dssign.
CA Tiald atrese is thai yoiph mhsvre tie wnice
"
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vay band or tuish bubt not necessarily drerik,

There is enother value, and [ bnve Tforgohbln
vnat it is called, in which there ls 2 high probapiilcy tha
vipe will breek i€ it exceeded that number,

Sn you have o dosign cumber, you hove a yield

‘:.nmber, ild you bave o failure nomber.

I may not use the oxact connotation Trom the

[

cbandpeint of the tecnnical people, but thal is the way T put
it 410 my worde,

Q ¥hen the ecaleuwlations trere »2rvil were aay
e whae pines ~bave Lhe yield number?

A 1 belicve the answer o thal question von can
fiad weg2 3 in ay dircet tegtimony in apw v 7 in the Lagt
ventence. The recalculatad giress: levels sragaded ~Llasueble
RaTaR

sirenses, However, they did not ernceed yvield strerses.

gy, urformeiion it or without bresling, 2:iseeb in owe g

‘ 4

voun of the #ix fiow wnths,

Q ATter reviewing that yorhion of vour toestiuvony

-

it is 30°.1) your recollection thas loes thon ¢li of Ghe flo-

pnbis were shiressod bayond the cliovnhle shieas, is thal
viehi

A Mp “egtimony sverks for dbealf, . I dunth Inos
vom 5owr s add sorthias mors o 3t, boih irn onp dirces

shotanay: 23 72l sr the verious akxbibituy attnehefl S8 4b.

POYLES

viatel i rerllr She howisg for the “epiiacry, Thae »ovortg e
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~ ?;‘nade to tne NRC can bz found in either Bshikit A, B or €.
2‘ 9 That does not guite suceileally anstar my
Slouestion. I am interested in how me.ny of thesa flow paths

4funder the new calculations -- in how aeny-of those paths

G r1dlovable stroes was sxcceded.
f A I do not kaow the ansver to your gnestion,
7 Q Hould wou tura to Exhibit D, the NRC show

couse order, On pege 2 of the show cause wréer about half

Ciway down, the N refeirs %o a General Design Criterion 2.

M Te thei ~ different documant from Fegulatery Guide 1,927

is A T do not kaow.

12 0 Do yvov knevt vhen General Design Critevicn 2

" p28 dssued by the NRCY

1A : ; .
~‘d A lic, T em not 2 design sagincayd

L'ﬂ Q Ure Ducuesne the first comrnvy 5o ureover 5hie

4, > .
éuirﬁiﬁulF? dzsisn vroblem?
27 i " - M
LY A oot is my underssending,
‘.“ !; e . - a1 = "% & o [ P -
i @ “as 1t Dugnesne rather thon S8toas & Ysonter or
an il
L

gaqg voier eoepany thrt actuslly mede the MMras TEPOTTC Lo Lhe
i

'?L “'I"\ e
2‘.‘ ke e

2! A .

2| A As Ter as T know, th2 sroblam purfacn? pe ithe
!

£ lragudls of a design change wilch wae iniviated of Feavor

w'g’illﬁv- ae dasion chaoge, among coibhoy thinew, resvited in 1

1R A ,
“iiihe compriaticn of suresscs 10 certadsn pipes velng biw

| s sfarvenl ecuprier aodas, Tog ~egnliiy Orom the tuo
Sosieimnenuen © TN TIGIY] B PRATIOICR, Pit e 5 U Rimt s d et 1ot s AP Sy, s e Ll i
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ifj ealeulations ghowed sfgnlTicant differances by ~ Iacior of,

4

’ y 1 Ll 1. L)
7 ; bhove heard thrse te gix, and 28 o result e? that ciffesrence

i
51 the whole questieir was raised,

4 e Put my question, thougn, was whether Duquesne

4

K

vag the first entity to roport ©o the MRC, Apd thav is

l
a

2

correct?

A Ag for as T know, yes.

m

Q Wexe the other plants that vare shvi dewn at

0

er chovt the same t¢ime by the NRC for thcsa selsmle
M4 caleudotion reagens o)l designed Ly Stone & Webster?

A A I am not o bhundred percent sure, It is wy

121 prderetaiding that at least some of thew, if net all of them,

]

\

i vere, bacouge the commonslity which the NRC s2ened o e
!

i »
WU Dut T oem ne% o hundred percent suave,
’”ﬁ Tt L casy to verify by loorins in tbe Gray

1% "’ Rooks,

L AT - -

!
f@? 2 Adse o Exilodt D goiry Yok € Ghz first
i page of the order to ghow cause, I om iatzreused =ory smeh in

{
| the whole recital of facts vbat the NRC maies inm thet
!
i

T wovldd ke you te emaiyze, ia light of tha2

D

factg that you are awere of novw, each of those raragvr-vhs

. -

wty the erder to ghov comes and tell ue in ubet ruepantr. 17 sk,

s sl B o S A, Y LT SIS SIS T S SRR LR L S e am
g Y Pl il Sl e it PO bl LSl aatl T el S\ M o ) o
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‘e veeliald of frave by the NRC 1: incoir

Perhops we could just do !

paregraph basis, and if you feel you need more time than we

rave nore time to teke & look at it, we could look at 1t

aain ofter lunch,
A o, I will do it now,

MR, THOMAS: How far does
Clear over ©o page 47

MR, SAYRE: No, Just pose
cut the Tun-over peragropn from 3 to 4,
a reg¢ivanion of fact.

THE WITNES3: With regerd
corezirepl, aud thig is the NRC's shov cou

Tuerefore 1% 1s vhat they wrote retlecilr

158
w_w~w..".@w,nm,_".1

ect,

ool a prpragrapn by

your guestion go?

2. I would leonve

That seewng not o oe

En the fient

o thair intecpraic-

Yion, theiyr winderstonding, in the thivd Jipe the xuid

ioadverienuly, le vsed., I doa'it know vbhe

charaeterizgation or nctl.

1 eimply soy thet vhat we revovuad on

acemier 6 in LER 70-€3 is shown in Exnithis 2. Toe whola

renort iu thera,
Miether the steeze cougnis

oad pet comeomleteod, T odeiltt wue

“% this walut 4n tima,
8f ¥R, S/ VR

a Yor tha record. covld vum dadi s TAT
s et s Rt i At i S R L 8 T S DAL AL

e T aon't 2gree with thnt

et &4 R B
LO0T LAY B 2 e

{
£n urder, se ‘
i
!
1

tions incdvayitencli s

T T it

i
|
i
}
i
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b A Licarnee Bvent Bevort

” A With regard vo the [irst full parsgraph on
p2ge 2, 1 do not unecessarily egree with the stotement starcing
in the fourth line, the faet thot the pining ~mlysis code
specified in the application for cn eperating license uses an

'!

2lgevraic sumnetion., It 1s not clecr to m2 2nud I don't think

1% is eclesr tc che people who are doing the review vhat the

- ——

cemmitnoiice versz in our ooerating license.
I don't necessorily say thot as o huvudred

rercept Tect. That ic sowething whicn 1s being reviewnd.

- ——— . —

——
——

fgairm, i1t is eomething based wvwuou inierprato-

A e

Q Houldn't that question be rcuswared if the

thon Ly people Ter wo.2 eupert in the field thon T om, !

cpereving license appllicosion simoly 2218 thn’ She eoade %o

‘ualyee Hhis would be PSTRESS Shee: 117

T L,

)

Aty A Tha licencing will svea’r for itwself, 1 guess |
i - e
i i

Milehe sugwer Go the quoetion is i€ the law was writisp as ele~y |
}

“auat you are inplying “his should be writien here, thea there |

o

.' - b
—— A 5 —

'ould be 0o need for lawyers. It is an inierpreteitica of

2

wag written,

-

i

{ e fan you gell me, dose che swellieution MHr an

foparsting licens

}

«©
0
s
@
0o
-
3
3
x- -
‘
e
o
&
o

et the aclonlic sonlysis

rould pse2 PESTRESS Shocelk 1172

L3

A L dont't Bedlevy AL Acan Lot T mve oach gons
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ook ni the opersiing license, and the cowmiimont, really, I
Con't Lpow Af it is in the oparating liceuse or 4f 1t L8 in
the FSAR, Fincl Sufcgy Analysis Reporc.

Q gue#s T would like to malke that request of
ou to 211 ue at 2 later date whether it is specilied in
either @ those ducumenis thot PSTRISS Suoek If wey vsed,

MR. THOMAS: We will look ai it.

THE VITNESS: Again, in tha’t same narsgrapn «-
rnd thig is @ malter vhich we discussod yesterdoy -- the
sentenes in the middle of the paregragh savs: ©his Licorreat
trecimen. of such loeds was not recognized at tha® time,
femain. T am net convinced 1t wag an incorroet fresimeont 2t bhe
Pime tiie plant was designed. IV may Bove bHzen an luncorveet
Lreatuons under regulatory requirehients in 1€ or 1977
“nan e ot onr opercsting license.

TY MR, SAYRE: .
& Lre you togtifyieyg vhrt 1% vas eovesnh oL ghnb

timge or that vou don't know whether or ne® i% g lusasrooh

“

VVN«%

:nﬁ A At vnant tinme?

wl @ At the “im2 the erigloal =2lculailop was med.,

il
Midve yom Cagtifyiay thet that eslevlation wos covveeh ot thes

o ~ ot ar

“"
»wJ -~
i Ldne - 1
s Ji v

L
244 A T om tegtlfying thal in the ayr whop Teregy H
LiNedlay balitg Aagicnad, 2ge8in we evra “eliiles obou” L8YZ,

A——— P - YA Se—— o 8 O SRR
[ ! 4 e ir-
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<11 1973, 198, 1t 1o ay nnderstanding that thorz ware no
gpeclfiec MRC guidaelines as to whai wes baing doae, ond

o il thereTore each architect/engincer -- 2ud that goes beyond

Stone & Webster -- was pretty much left-¢o his own methods of

£ making these calculztlions.

'@1 The BRO, to the best of wy hoowladge, did not
ﬁy go into any deteil on the codes. It is uy vnderstanding 1f
O rou go bnck in that period there were about 29 plapis which
“i vera designed using o technique which vees this algebrale

TN sumnn Lo,

14 The techniqué may have been used to voarious

sl cegroog Jdepending on the plant., Scwe planis pay heve usad it

?f’,ouly on 3mall systens., Other plants, sueh as Rzaver Talley,

Ml 3% ues used en all systeme for which the coampnier caleviations)

|

154 are nndGa.
!
i b So in 1972, 1973, 197k it is wy Wﬁﬁ???h’“dirg'"i

-
o s—

endd LU 15 always suljeet to further reviow by penpln

o oad
- —

.-

orperis in the field, shall we say - tean it was the siate

.

———

3
—

e I S —

It was accopiedle in terms thei 1% wae paver ‘

3

rejected, when you n2d scmethipg like 25 plantz thav were

]
i3

cpareting ali that time which were degignad and cousiyetad

msloe LG Lyoe of compuier eode.

i
|
5 » ’ - s -
,,”| 0 Buh rafarring to what you identifiagd his
‘y*ovﬂx s GRS - Witdt L on poge 5 of seven, Luz sscond full
AR L ek g+ S i k3 - ; ot b e TR e TR RN O % Pkl : vium 1o PRI 3 ORI ——
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varepglaph on pagse 5 of geven, the sacend ganicnes, thay
indicste. de ther nei, that ever Stone & Vchsher used o
sauar? root of the sum of the squares summation, or ov least
hed 2vailable to it that type of cemputer progrem in 1972 and
1973, isit’'t thot correct?

A They moy have hed it sveileblie Lo thea but
there was no requirement that that procedurs be uged,

Q But they not only had them ~valilable, they
used tha' prosrom ip 1972 and 19737

A They mey have used it., They moy heve ecen
g1l in whe development stege. I do not khecy what was
goiuy oin in the Stone & Webster organization in terms of the
dovelopmont of uhei cowpuier and what degrec of confidanes

hey may tave had in that medel at: thei particular “iwme,

P

MR, THOMAS: If your Eonox pieages, T &hink
rhig letier from Stone & Webster to the FRC L2s to bve fzien
in its £vll context becsuse on pare 1 ah thn botitom of ihe

3

@ it says the NRC bes contended trh2i the use of

Jgabraie
summgtion in thia case wos incorrect -- we do npeot szree,

T think you have to teke-the Tull centext ol

she lehitey, T don't believe you can takz cu? or Lwo
senteuce:, I shink you have te take “he full letier.

iiR. SAYRE: Your Honor, that is a maiter o

LrgUMENL,

s a——.

- —

-
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o TR N . . o
J},srgument ue I Juat don't chink thetv we shovld ~uk quostions

R ] . L
lgimhich w2 be eut of context veceouse I Lhink you get the wrong

2l vesult,
AURY MR. SAYRE:

;:h Q Shzl) tvie continve with varsgrovh 2 of

Climxnibic 17 Hove you finlshed your cowncnts on the first {ull

7gparagraph of pege 27
; 8! A You hove to reod the whole paregrank in

lcentent «f the comnenty I haﬁe 2lready made. Tor iustance,

fhe ucxt sentence says: such loads should not be a2lgebroically
iiodded unices far wore complex time-nistory amalyses are

“hperformed, That 48 the NRC's positien,.

o 2] fnd you disagree?

1 A I don’t necessarily disasree. T am sayipg

!
|
jemat iy o subjeet waich is now beinrgy dircoused, and again o
]

' ﬂnye todiking nbout time differences. What erlgted and whah
"."- " s 4 2 (&
CRRT e acceptable in 1879 wes nmot, 1r my opinion, onsed vn i
it :z~ B if . - " :
“rplafermation T bhave available to w2, nscesscrily che eon ol lng
7?4 - |
f;f"tctoﬁ.‘s in 1972, 1973, 1974, |
<t
an ;‘ s ¢ &
it Tn thai perisd there wavs ¢ nunber of nwianbs.
|7 3
ik |
".' L4 -4 e aan L 2 oag Lo oy . . . £y
iRy oparaving elants, four wader zonslrusiion, which wers sl g

the algeticie swmwaticn tzehalgaee,

a7
-~
e 3

ey

s —— T ——- - ————

gl | S0 it wvag vhe stete of the srt. Wes 14
o $ 4 . ~ : b Y - L
w.gnccephed? Well, 1% wes accepted in that it wes not ~ulswied.
f
2! |
g ? Hr. Dunn, I would like you to confing vour i
¥, ol samp et PTG overg 03 PEAREN N A0 e S T, LRI R S0 A0, v SRASNR R A S A 0, | el
R e vl ST uﬁy\‘c—v- b T, L i aanghons ~rppave rrf:v;- :7!:”!?‘:-;_ :
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cnswers, 17 you cen, o wmy guestion. ALl T agked you at thot
time vae 40 you agree or disegree with that statement,

MR, THOMAS: Now, if your Houor pleansgs, one
thlng thot has to be kept in mind -« 2né I object to
Yr. Sayro's remark to my witnecs -~ the.paragropns or veges
to which lir, Sayre hos reerred in his guestion ceontain net
cily factual stalements but they contaim Judgments and
cpiniong by the NRC end I think thot the witness bas e rigat
to conmeint to the exient Lhet he says he is qualfied to
commeny,

T have nol objected %o questions because I
wAant it te go 4f it cen, But ot the same time, if these are
Judguente end opinions of WRC, then it i1s 3t o facbunl
auestion, is this right or is thig.wrong; there cap bz
dif'ferences of opinion and I think it has ©to be ansvered in
vaat context,

Ii thet is the contexnt in which the <vasiion 13
waked, I have uo obJection, éu’-’; If 1% ig cohod cp o ghrelpght

aat rigat or wrong, then T would objesct te the quessioh

| weeense T2 is asking my witness Lo comment on opinicns aud

Judgment: of the NRC.

MR, EAYRE: Your Honor, I don's think thors ‘s
aithar ar ebj2ction to the ouestion ¢r » motion te eirilc
pindlug, 30 T ~m not sure wihal che last remcrd war 1n eld o,

"R, THOMAB: I will Lell won uhzt 4% ‘mg in

—— p— PR——— o —w---mm,.._m,m s . N ,""TP‘;“

v

. ot A

v e ey oy vyt g - - g oo = sy g P e s A
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if ni@ of, Mr, Sasre, I you are ~shing the cvesgtlon in the
i
zﬂ convext, 1s this statsment right or is this wrong, Ln “hat
5? contexzt I object.
4 In the context eof asking the witaness to
,il comment in those instances where they are not factunl
au ntatcmenrte, they are judgments or opinions, then T wouldn'th
9 il object,
i
Hl You have sshed my witness en extrenely
?ﬂ Jifficulh end complex question involving a lot of essertions,
ing ond he i trying to aaswer the question., I don’t think he
!
11‘ ig respensible for judgments or opinlons of the NRC in
Ul vespect vo degign matters a8 to which e has seid be is net
iﬂ% ¢ Qecign englocer, He ig trying to couperats.
ihh THE ADAINISTRATIVE LA JURGE: Connivow,
?Sq Mr, Seyra,
1nn ny Mm, S\TRE:
W'F e Have yom completed yowr wommepts witl rempect
RW; Yo vhe firgl paragroni on pege 29
?P? A Yes, T bave, and the conmonts T aace sownld
?ﬁ: enply neht only to the mpeclfic perts I have talked abovs
z;‘ ba% the »avsgraph an a whole,
22? In the third paragroph the word in Zhe wvery
1)
”?inirsc line, she inappropriste aralyticel Lraaipent, the ond,
A
2‘% luconroprlate, I think 1s e Judgment on the MRC'e wori which
@“Q Ty or may noc he urus,
i‘---- v oty | DTNLT I R STASEIRAT I e BN, BB RN ST e IO PO TR0 B0 51 e ann e

Duiii~¢roe s Lo 308,
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7.4 In the very lest sentouce 36 says: it Le io
. . S

¢ i bucge runes thet Ghe predicted eerthavria lunds mey diffor
i

3; signifienntly, ~Again, that is a judgment., They way differ.
L}

41l whether or not it is eignificant is somsthing vhich would

b

.
54 come aut by th2 cetunl calewlations thonselves. What is

——

I,,

signifienut is o Judpnoent,

i m

7 ] ficulé ve go on to the run-over paregraph

|
54! A In nindoight T talke excepniion to the wiole
i)
W pareucaph, Again, this was writien 1o Moreh 1978 where the
il
i RS roally didn't Fnoy the answers o the Guestions which had

i

?7J!haan *edlved. Thev incicated en honzet coucern: 3is bLhere
o

tan v eviewed safety question?

So the whole paragraph reflects & foiresight

7}§i“nd an arsumpiion on their pert thei theve ie o alwriricval

14 'g nronlon,

.'3 I think ip retroepect il you look ei Lue

7%§!uumber PETRSLRL CNEORE RN VRO s S0 AR NERTE |
| &

-uvalantw a3 a resull of the review you will find thep rathar
Lasisnificont, at leeet ia the ease af-ﬁaiﬁg‘fankee where
nuere wars essenivinlly ne modificntions required of the
'Uﬁ niant, as I undevgtond it, end in Beaver Valley wvhare the

ol wmmber of medifieaiions is rather gm-1Y) in torms cf the

i '
" ot . . ; kU s
4 number O snomertn which were nnalyned, i
i
-
o | 2 - B | P e & » o P, SRR 4
o Statistically, ag T =20c0l) conre Figurcs Lhe i
t -
S st aminn | PATARA I ) PO 0, S, T, G DWUNLE T IR o PAUTRESIEY AL SR s s ~--~'




3

L

v e mm —

-
b

-y

T o T — R S
——

3
P

Y

e
-

3 -
Yo

e
-~ - — -

Dunecions « e

w—

] recd scweplace, theve ware very fou desion modilicotions

necessary, 1 or 2 percent, something llle that.

8o I would take exception in hindsight to

the implication eof that paregraph which wvas foresighi on the
vart of Lhe NRC,

Q Now,in the next paregroyb I am not golng to
sk you o anslyze the last portion of 1t that talks ebout
il toged on this more delailed review the NRC siaff hews

concluded, but do youn takz nny cxception teo nny of the

1j'batcmcn:a in the prescding portion of thel {irst fuil
paregraph on page 37

A The second line, by this ervor, T dun't ograe

that vecogsarily ap error wag mede, How far in thas parpgraph

——

do you wish we to go?

po g eyt

¢} Stop with = sentonce thar gavs: conevrrencly

[ oo Maveh 9, 1979 the Micensce svspend2d powrar cpecasion of

e +nyre Ty - e | o ay—— T S —r— e e vy " . w R
L [ o pagr i v el R 1l

i
] - m———— o o ——— — - o A s % o S e e M

4
]

'7i the facllity., After that I won't ssk you wo review 1%,
%’; MR, THOMAS: In ctiser words, does tho wiiness
L
;“; wave any conment on the first five linesx, is thah the
-“ﬁ cuegtion’
27& THE WITVESS: Fivst seven.
12& MR. 8ATRE: The firgt sevan Lines, won,
K;; THE WITNES3: Other than-the guestion of
"
$?ﬂ“¥®tb3r P pot an arror wis med, I Lndnt thob paromroen. to
Zaf!tue extent I bove reviewed 1t, the first sevan Mper, in
- e spermaanie T RITIITAREY £ DN RIS an S O SRR P e I T T g TE iy R

e
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t'actral,

|
LY MR. SAYRI:
| Q@ Who at Duguesne Light is mest familiar with
fitone & Vebster's past or prescnt methods of calculating
celgnic stress?

A It would b2 someone in our Mochanical
!Ensinaering Department, I don'l knev who specifically.
i!;erson be identilied.

MR, THOMAS: We will hove te Tind oud,
L R, BATRE: I would olgo request thet you

;idcntify the perscn ai Dujuesne Light who is wmost femilisy

“1%h past and present NRC standords for-seismic dosigne.

i MR, THOMAS: Just o' minuic, Lot me pesv the

firsi one down, The first one is who ot Duguospe ig wosd

familiar with whet?

I
!

'i MR, SBAYRE: 8tonc & Webster's gesut avd vrassut
{

'mothGSs of caleulaving secigmic stircss, -
| MR, TUHOMAS: I would think Stene & Wubeter

gshould answer thet guestioan,
4
|

Ziy MR. SAYRE: Are you objecting to the daia

?Zﬁrcqueq«cd?

235 MR, THOUAS: Well, it is.geiux Lo roauire
fﬁacmcbody 2l Dugquesne to ainlyze Stone & Webaier., I wovld
il

¢ W M . . .
f§ think Stene % Uebster would be the onrs vho keow whet they

i

R IR e - LRl ST T ehadt 1 LI TR S gy m mraew
Ty e - A ve LR MERCITIAR WS =TI RGN Eo e CUNRIEINE, PAL DT e

- v r——— IRy — CRTIRPITT e vae CTAPTERINT (- SRR AT e """“"%5’.{" :”VQ(‘ -
"

e -——— TN R e ————— a— e & e e A e ——— -..ov-l

i MR, SAYRE: I weuvld mcke the regqueet that tlhat

m———
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heve and hove 10t done, othorvwise we are goire to have o

. . “
Duii=Ccroes 16

Torm £ Jjudgment.

I am willing to examine into the problen. I
will come back to you if I think we can anzwer,

MR, FEIN: It was my understanding that
somebedy at Duguesns wasg the on? who first esceriained that
shere weg an error in these calculations, That would be
prebably the werson that would be most fawiliar with this
ATODLOW.

THE WITNESS: DNo, that ie not ecorrcci, ifarvia.
% wmas pov suaeone at Duquesne wie firﬁt indicated there wes
w oeredr in the calewlation, There was soweone in Dugresae

e firec ousarved thore vas 2 diffevzue? os betvezo vhe

‘epulis Trom (ro calculetiens, there were Glperepancies.
Thether or not they were errors ip 0 second guestion. :
MR. FEIN: A1) ripght, 1t wauld ke that poveon

0 48 most fomiliar, T would esswme, Lacouse Chatl sevsoa vag

looking ¢ the ealevlation 10 Duguesnz’s crgopnizedion.
MR, THOMAS: The quesiion, at least as T
andargtand L, is: who et Duouzsne 48 wmest femiliar with

dton? & Ushgter’s post and pregant mebhods 2z o straweg

SPSEE—————_— e A

Apatraiod

Nuw we can say thig guy, whosver he L, kopa

1ra abeut Shune & Websirr's stress calouleilons Lo Domwnu?

- ——— . S

Aan anyopdy elas, dut we are wot saring he is going (o be

-

- - o D Tl 5] o iaa b of it RPN R e aw ws Coms W mee e T e
e ' - “'*l\ BRL 10»..1: ‘- - . * '-’? ake w N ,". - & "y VRSN
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ne answers 28 Lo whet thoey ave,
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Put le@t's go on. I will try to find sonebhing

THE WITNESS: What is the second onef?
MR, SAYRE: Wno at Dujucsne is mest familiasr

with the NRC past ond present standards for selsmic design?

o

MR. THOMAS: We ars going to try te find cut

.55 but that is a real loau;

L]
9} MR, SAIRE: I Jjust wani the name of one person, !
19 VR, THOMAS: T understand ihnt you want,

it
i‘% MR. FEIN: Could we colyo have the name or the |
17!‘parsun tihot discoversd the discropancy? i
f"‘-'""; MR, THCMAS: You ssy you waub “he nang?
i "

“ MR, PEIN:  Yes,

SR - i % .
- MR, THOMAS: We will gat th2 none, s
i Br MR, 80YRE:
arm ﬁ
A =] Do you know who in the commany made the
t
i
21 » . y o+ 1 ) - A
xJi&3Ci$iOU o repori this preblem fe the Wuslear Regulatery
N
El coumigsion?
anl
‘l'{:: A Yes.
=
ﬁli ] The was that?
ﬁ’q A He, Werllng, the 3tatiico Suserintendens., ¥He 1
." i
B2 H s . i
STl mnkes 212 sueh reporis. “
i
" A i
- i @  What 4s hig Tirst peme”
L)
o
"i A Jemee. He signed the latter vwhich L2 sborm in
e R Pt el & 3R # AL et i 1wty AR e B GRRRL T adadnhePint b Inda ik i ca el ST I T ———

T AR O AN TTYII LTI YR ST e Ty 2
_—_ » L < - =Y AN T . - & o 5
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LUt 0rony

(& B, I think,

2

A It ie 2o . B is an e2zarlier o

s

Qa Aid he hes authericy 1n the compnov o send

tiunt off withovt sppruvel at higher Jeowald

- e ah R L e A e R Al e e e SR e e R . L B T T T

ne'

a doe had a rasponsibilicy Lo do 1L,

0 I vather from Bxhibite A evd B -~ oid T'u golng

fhe leaovery ol this problem there wars somne achval errovs

vueornred Lo waing the handeecalculonisn we hod,

A I don': have that fmyresstion, no.

the “ovds which ware nsed tu there, thayr talk abong

laaoniopriate vie of o hend caleutation, bas I
shather or pet there wvas an error wada.

] foule you turn to page 1 -of "rbi

tugrd sesograph there, starting with e gecond line, stnies
TUAY Lhee ware arrers 1o the piplog stregs onnl

cvelt aboevvey La the basd-celeuliation methed, is thaet corrost?

A That, 18 »
o tine wmE T oo vndor the lmpregsion shvs 3uou
cunnged Lh3kr ovsition based vpon 2 Tortlisy vav

problen oad wietier or not thers ves e 2yrur w

gamecalynn Liad dng ver ¢o be deterniied.

-~

o . o L et e Tl T-ctttl), 4 R Th MRS T SRR SRS

ey vy < -y WMWW -y

-"”Lr el yom te coryecs we 1f T am wrore -~ Yhat originaliy 1o
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ZJ ef thingu? On oune hand, the use of the hend-colenlotion
4 wethod, ond ou the cther hand, the diffarence in ncupuier

5i‘codes and the way stresses were added up in thvse computer

41 ccdes, or ere all those part of the sane thing?

|

5;' A You uge both hand.celeculation wathed s wall
GE s conpuier cedes to do your design work and hepnd-calculaiion
?% methede, as I uvnderstond them, are r2ally charis which o
.ﬂé’é:sign cigineer cen use beceouse he has ¢ straight rua of

7% tipe ith 2 cortein weight and 2 certoin pressure, cnaod

K _
15& soucbedy nes made the caleuletion many times bafors, apd he:
Wil is o takle you ecan go to and find cut what the frequency iy

".;nnd vl the weights ere and what sort of hanger wouid ba
apprupciate brsed uwpon past expe rienc= or past celenleaiions.
It 4g o sinplified dethod. TFrom o pregiical

gtandpeint you cennot use seiswmic type drnamin comprier coGns

'
1Ty
b

fuo annlyie every pipe in A puclear resctor nlent.

i

PEol . , . 3

7 & Lookipe at the nexi %9 tha Jnst line of
{

sy 't ar} b P s ’ * 3 A - . 1

L;gmﬁﬂiulh P, vaga2 1, cusdin it refere to orrors ip tha ssolies-
i

atl

g v 1 Aupe -~ L L) sl e . . 2 . .

i p Aok oL Lae caary method., Whet Zied ol errors doee that
{

-y - “r . -
. i R
VL8l vO01

t

A1l A I do utt kuow, T have &ried to et 20 ~uwws)
gran

Y i e srme quzsfiion, 16 ie wuy inkerovelation of thias wolns

-

g et 5

e
-
cr
e
e

3
ot
-
5]

4 there may not have been an erver., bubk T &) vas

- 2t

Yacw, This ig eomething which is being stiiind Ly one wotelds
{

f?Wansuibart, o Le an 2xXport in She fl21d, who 18 goiue to
Vo i e aps NI Mo L INERBRARAR | D g AU S8 K mema ([ e S ERY L S P RTT R s s g
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Cgoandin thore iy s stetement a2bout the arror,

vavier wboe Sionz & Webster did.
\ This word, error, appe rs wsny times in
Exniblit » ard appears in some of the other exhivits which
flecied somcone’s opinicn dbased upon limited information

avallable te him at the time he wroce th2 letter,

‘-

1v is oy ippression, bosed unon gvbgaguent

review ai a later point in time, whether or not ecrrors of any

Hmngpnltude were made is still subject wo reviewr, judeament and

ultimnte decleion,

=} T 3¢1ll don't undarsiond, theugh, whether cue
arrory referred to in Exhibits A, B, aud € with respect Lo ioe
hand celeudlaticny or the chart method bave anyching o Go ith
wacther or pob utress vecvors were edded algebraically er in
some other methed. Cen you answar thoe?

A Fo, T cannot.,

@ Tr Exhibit € on page i of the Ticenses

4 Ureal Rerove, which is the third page of thet exhinii. ander

-

vhe povagraph 27, ceuse dusceviption nad ecoriective eciion,

A I am wot with you. Waere zre you readiog
i &) 7] .
Q About helfl way doan the voge.
A hich pwege’
@ Toe first pege of the Llcanwos Brani Rorare,

Mlen 1e the third page of Exhibit 2, pchort hell wawr deen the

RSSOV RO — R LENGRETAPA, T aa YA TN ROPTT I LT R Wttt S LT N N LCL T R te
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time

o
il“g » I =wuess line 20, 4t refors amain Lo the error and the
7 o misapplication of the chert method, but at the sane it statee

! e :
that corrective ection wes completed. Is that cerroct?

A Yes,
J Qe Do you Xknow wnether or not the NRC spproved

! ihe steps that had veen taken et the time cof that Liconsee

g'gtvent Revort as closing the matier of the crrors 23 they are

' ireferred Lo here in th2 chart methed?

!
a
i
} A I don't know whet tha VRC moy have done with
i regnrd to the gquestion of elether 9 not on erier =wes wnde,
!

T do knov thei the NRC did review the design change which wz

ISl vas sipgate

- 15 -] . .

L@i 9 fo vaot ygou ar2 saying le, thoen, thei after
)

Ly this Lieconsse Event Reportv, the guestion of the awvrovs in Goe
|
)

;q;chntt mechod was clesed, ig thot righet
i"

i b A No, I ¢ld not sey thot., I om seyine T don'!
i ¢ »> - SR "

g nowr sactly wiere oini question ultimately ended mn sad hov
,l

ar il

it was roselved
i
!

T do Fnow Trom the standrolnt of the physien!

gty ve nade to the plant,; the addiiionsl supporis we ppl

'\
B
zaq:u. o2 ciaubber, the NRC was setisfied that the piping »ne
!
. Cod s . -~ -
ij sfegquate in terms of the desgign changes rnade,
4
|
2% Q Although wou sabseavently hod Lo shnh den road
f
25 meka fuiliz welifieatdong?
H
i

- vespnr I — T T BT RN IR A T R SR T
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4 2l L don't thinlk we made Muarther sodificebion:

of thig vartienlor systen,

a3

.
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et e S e et s
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M., THOMAS: If your Hoaer plzases, I have an

urgent telephone call to wake end I vwes wondering if we could

nave three or four minutes, I don't want it to be long, but

’-l

e

C owould ilke to mcke the cell.

THE AIMINISTRATIVE LAY JUILCE: Wo will teke o

ten minuie recess.,

o]
o o AR s

e e ——
o S Gt S . o i

.\‘:

Ve

{Short recess.)

I~
o

CLTYTORD . puny, resuned.

111

| Y MR. SYRE:

ind Q Mr. Dunn, does Duguesna bave swolleoble vo 4%

i

1

oy @ither tla TUFIPT compuier progrem .o tha F&NEES Shect 117

)

progran?

.
o an—
—

1t A Ip=houasa?
" W3 e tade

: ] Right,

95 A To the begs of my Fuswladan, oo

)

10 e Sieone & Webster ian thoss progioms o she

" ] TR e om 3 B s . ke . . . . P
olcesiont Lmny you refer to then in your teetiseny, iz that

']

b §
>
-
D
A

*3

i . . . .

i A e you gwers of any RO decvment th~ )
j.lﬂwaci?inflly fuproves algebraie addinion for sutinte ytraasp
arlt anlonlati son?

|
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i A T am not aware of any that approve it, I aw not

Z il avare of any that digepprove it, if ycu are talking about

21 pericds before December 1574, which ig the date the Regulatory
41l Guide 1.92 was initially issued, and its effectiive date which
E) I believe was April 1975. *

G Q Does Duguesne have any insurance to cover the

7|l cost of purchase power during extended outages of nucleer

& plants?

9 A You can’'t buy such insurunce a¢ this time.

i0 e Has Duguesne consldered buying a transportable

il transforner?

12 MR, THOMAS: I want to hear the question,

15 vlease.

14 (Question read.)

13 TEE WITNESS: Considered at what point in time
i€l and what size transformer? As a general eusvwer to the

17| question, yes, we always consider it, an& yes, we do have

ifil porteble transformers.

DY MR, SAYRE:

20% Q I meen one of the size that would be .

gulficient to replace tne one that caused the early outage

at Beover Valley.

|
33: # This was evaluated at the time the statien was

v

ff baing derigned on the basis of an eccnomic evaluation mede.
skl
Lot At that time the decision was made notto have s spars

[
1

e [ DHROAGYH T MARSN L, TS = 2 N, LOSUWILLOV AVE, o FARTUODUAG, PO, 17710 s anmam v maman]
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transforner.

However, with a second unit coming on and the

3|l fact that we do have e spare transformer at this particular
4l point in time, we will maintain at the site, at least of

3| today, one spare transformer which is available to be used at
€ll either units in event of a future transformer failure.

¢l BY MR. THOMAS:

Q By any units you mean BV-1 or BV-27

A Both units, BV-1 and BV-2, and we would also

into serious problems and wanted to borrow it or even buy i:.
EY MR. SAYRE:
a9 What is the cost of that kind of transformer?
A 1 would be guessing: I don't Xnow offhand.

Q Could you Curn to page 12 of your testimony.

ef $751,000, Am | correct in understanding from your
testimony on cross examination yesterdey that that amount
would have been increased by the $19,880,000 that you referred
Lo in answer 15 on page 18 if Beaver Valley had been running

at 9l percent capacity factor?

. &4 A No.
24 Q What is incorrect about tha’ statement?
A5 A The time period you are lookiasr at. The

d——"——-———- LLUOARDAC™ 8 MARSH/ L, IMG. = 22 W, LOGIUALLSY! AV, vo FUTTITNIINY, D7, 150 50 mesammamses e
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Dunn-croes 178

$751,000 is for a purchase power expzuse f'or the period

March through June 1979 and those are calendar month overiods.
The figure you refer to later, the $19,880,000,

involves a calculation which covered 162 -days and included

not only purchase power bul increazed production costs on our

own generating facilities. So they are not the same.

Q Would 211 of that $19,880,000 have been
reflected in the net energy cost?

A That is the basis for the calculation, yes.

Q Is Mr, Werling still Station Superintendent at
Beaver Valley?

A Yes, he is,.

Q He would be familieyr, would he nct, with the
errers that he referred to in his report regarding the hand-
calculation method?

A Not necessarily. He, again, is not a seiswmic
design engineeir, His reports reflect information supvlied to
nim by Stone & Webster. In the interast of safety he would
nave (o essume the information is correct and act according Ly ]

until such time as the information is either vroven right ov

vieong. .
22 ] Thén I zuess T would like to muke another daia
23d rzquest of you, the name of a person at Duquesne who could
24l explain vhat Mr, Werling referred to 28 asrrors in Lhe chart
25{ mathed or hand calculstions in his reperis te the NRC.

e MIHRTAGH 8 MARSNAL, HIC ~ 2 N, LOSRWILLO'T 4175 = NANSIIIURE, FA. 7810 WRERARES
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i A His revort is based on the information shown

2|l in Exhibit A which is a memorandum tc Mr. Werling from Stone &
3|l Webster vpersonnel.

4 Incidentally, Exhibit A also contains some of

S5l the answers to the questions you asked earlier involving the

0

hhvalve welght question, paragraph 2, specifically.

7* @  That is right, Westinghouse furnished the
{
8|l drawing, 1s that right?

®©w

‘ A That is right.

16 Q But is there anybody at Dugu2sne who would

11}l understand the problems with the hand-calculation method?

12 A Possibly, yes. I don't know who that

I3 individunl would be. s

4 Q Could you furnish either that name or inform

5§ vs that there is not anybody there who uanderstands it?

16 MR, THOMAS: We will inform you as to whether
i?| Yerling based the statement on in-houss information or Ston:z &

10il Vebster ‘nformatcion.

w MR, SAYRE: My request goe<s beyond that, I

201l would like to know if there 1s anybody at Duguesne whe czn

21; explain the natures of the errors that Mr. Werling referred te.
}

23; MR. THOMAS: Well, then, .you have changed your

il

wiff Tequest, I thouvght your request was whe gave Werling the

24| information uoon which he used the phrase, error.
¥
?..Sii MR, SAZRE: No, I want to know if there is anybody there

e s nncn § {GARDACH © BMARGRNL KD = 27 ¥, LOCIOMLLOW LVE = HARRIODURS, PL. 95772 ~rmm——t
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!
1 who can ¢xplain the situacion.
2| MR. THOMAS: We will try .to find out, I would

3l 1ike to go off the record a moment if I way.

4 THE AIMINISTRATIVE LAW JUDGE: All right.

5

Gl (Discussion off the record.)

Tl Y MR, SAYRE:

AB Q I just have one last question or pair of

gi question:. What were the available percentage and the

101 capacity factor for Beaver Valley 1 for the full year 19797
i MR, THOMAS: The availability factor is alreuady
12 in the record in answer to a Staff interrogatory in

13, Exhibit 10A which I think is Item No. 9. It is in there

4 tarough July. T don't know about the capecity facter.

B MR, SAYRE: I am interested in the full

16 calendar 1979 figure. I don't think 10A would have that,.

i MR. THOMAS: No, I don't think it does. 1If *t

inlis net in the record we will provide it.

Mellieon University.
UENELANK G MARSKAL, MG, « 27 W. LOGXTILLOW IV » [T M T UM, PO, STIIT e o

Ao MR. SAYRE: I yield to My, Levin.

2“! MR, LEVIN: Thank you.

21! BY MR. LUVIN:

27, Q ¥r. Dunn, your coriginal training was in
??ichemistry?

Iéé A I hold a Degree in Chemistry f~om Carnsgie
.
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a Did you specialize in any branch of chamisiry
cr was that a genersl chemistry specialization?
A It was general chemistry.but I did take a

graduate course in Nuclear Chemistry.

& . B

Q What year was that in?
A Approximately 1955, 1954 or 1955.
Q Can you tell he whether all aspects of nuclear

chemistry, such as metallurgy, physics, and radiological

w O =9 O

subjects were covered?

A That is a big broad field and you could not

It involved both lab courses in terms of
dealing with radiocactive materiale. It involved actual
experiment involving radioactive materials such as icdine 131,
Cesium 137, Cobalt 60 perhaps.

It ipvolved classroom discugsions on thecretic

8| theoretical physics at least from the standpoint of radiati.un
98 chemistry,

20 It involved concepts such as half life,

21l shielding, decay, nuclear structure, very broad.

225 On top cof that, of course, 1 had epecialized
Zsﬁtraining programs in preparation for my-sssignwent at
zi’Shlppin;port involving the theoretical aspects of health

Zﬁinhysi:s, radiation chemistry, radiation training, as well ans

C— TLOTIAR AT MARSHAL, WG - 27 1, AOGITAMNLACYY UL - MARTICDURG, PA, 17112 JEE——
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i‘ practical applications of such techniques at the Material

Zil Testing Reactor in Ideho Falls, Idahe.

3 - What was your assignment at Shippingport?

4 A I had many assignments. .Initially I was

5 responslible for the chemistry program, subsequently promoted
i)

to a position which involved responsibility for the training
7‘ of operating versonnel as well as general plant training, and
‘82 ultimately I held & position where I had tne total
9“responsibillty for chemistry, training and plant testing

19 Q@  When you say chemistry are you referring to
il chemistry of primary and secondary coolant loope or general
12} plant chemistry or what?

13; A Yes, to all of those. Total plant chemistry
i4 iavolving both priwary and secondany.

155 Q@  You would be  the individual who would have
161 general supervision over anything having to do with plant
chemistry and radiological safety?

10 A Plant chewistry, not sc much radiological

sl
&9& safaty.

0 @ Would you say that you spent a few years at
Z1|l shipptngrort?
121 A I wag there frouw March 1957 through October
S; 1962,
241 Q Was Shippingport & pressurized water reactor?
235 A Yes, 1t is.
e e G HTTDACH & MATIOMAL, NG, = 27 K LOTEMILL W AT, = (AREISTUNE, Pl £5752 e e
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iﬂ. Q Was thet one of the first vressurizec «ater

2' reactors built in the country?

é A Yes, it was.

4 Q It waes cperated, of course, by Duquesne Light?
3 A Yes.

6 Q And you were an employeze of Duguesne Light at
1 the time?

3

A Yes.

¥ Q Would you sey that as a .esull of having

10 werked all Shippingport for those years that you have a good

11 conversational understanding with the hardware of a nuclear

pover plent that is a pressurized water reactor?

i
- A Generally, yes.

" a Iz Beaver Valley Unit 1 a przssurized water
15 reactor?

16 A Yes, it is.

17 9 Consequently, when you digcuss the various
18

evenls and engineering proolems in your testimony, that is
partially based on the experience that you cbtained from
working at Shippingport, is that right?

21 " Partially from Shippingport but alsoc partially

2 from approximately one year experience at Beaver Valley. I

"

3

spent full time at Beaver Valley in about the years 1974. 1?75«

3o
-

I don't recall specifically, but anyhow, the pericd Just cvrior

25 to the plant beginning 1tz start-up.

ASHRBACK & NANSHAL, IRG, » £ ML LOCNWILLOVS AT, o HANIISTIURG, PA. 177 (0 ceemm——————)
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o Are there any areas in your statement that are
not frem personal knowledge but are from besically
discussicns with or selected from conclusions of other

individuals?

A A lot of the information in my testimony is
| based upcn what I have read, particularly inforwation
involving engineering concepts, design concepts. As I
testifiec before, I am not & design engineer, particularly in
tae area of seismic, nor am I a nuclear engineer, as I

testified before.

Q Of course, to the extent that you cobtain that
information from other individuale end sources that would
be hearsey?

A No, the informetion I get from people in

Duquesne Light's organization I consider to be credible in

tzrme Chet it is being prepared and subwltted to me by
Ladividuels who are technically gqualified in their own

specinlized areas.

Q On page 3, question A-7, is your response there
frow personal knowledge?

A It is primarily based upon the documents which

.‘are availiable in this record as well as; again, I would have

rto go pack to that particuler time whether or not 1 gotl a
telephone call from either Mr. Mcore or Mr, Werling on the

subject. I don't specifically recall,

L—-———-—-—-——- TEMITAEN & PTARDMAL, IME. & 17 N, LSCIVIILLONY AUE. « HAITISDUNSD, PAs GF150 cannres o srusd
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~ i My knowledge on the bacie of this testimony
2! was information which was supplied to Duquesne Light Company

by Stone & Webster and subsequent reports from Duguesne Light

Cowpeny to the NRC, -

W The last five lines on page 3, are those your
own words or were those sclected from some other report or
statement?

A Those are my words, Ao

Q Did you testify earlier that while you used the
word, yleld stress, that you could not tell what it weant with
regard to NRC terminology?

A I don't believe so. 1 indicated there were
essentially three or four numbers which I normally see,

Jumber one is a design figure, allowable figure. Number two
is a yleld figure, yield stress, which i indicsted ir &
rigure willch indicates the vioe mey deform, bend, twist, what
dave you, but not r.cessarily breek, and that is way I outl
taose words .«nich appear in the next to the last lige in

| varentheses -- yield stress (deformetion with or without
breaking).

Q When you say allowable stress, is that

A Allowable stress basead upon whatever the d=2sign

jcriterion 1s, be it some code »r be it en NRC requirement.

e sn 1 DHTADACE & MARSH .. TG, = O ¥, JoS2eVL Ty AR, - IADUIVUTA,L PO TTUIN s comeir o
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1)f Not all design requirements are necessarily NRC documents,

2 i Many of them are other codes.

3 ] Can you tell us what thet design criterion

4§l is you are referring to there?

5 A It would be vwhatever the allowable stress would
61 pa for that particuler pipe. I cenncot define it any better
¢}l taan that.

.8 Q Do you know in whose copinion allowable stress
5iis defines?

i0 A The words I used in my testimony are based

11§ upon informetion supplied to me by Mr.Werling vie Stone &

2 Webster and you can find these words in the various exhibits.
i Q That is my recollection, too.

X4; A I must rely on information supplied tn ne.

15% Q On page 4 you discuss the difference betiween
163

the algebraic summation end the sguare roct of the sum of

174 the squares. Can you tell us why the square rool of the sun

: of the scuares 1s & preferable method for making stiress

calculations?

A It is preferable teday because it, as a general
2‘1 rule, regults in meore conservatism in the design.

Q The word, conservatiem, is net very
il1luminacing. Can you tell us mathematically why that results
7iiin a better calculation of stress?

A I don't know if 1t results in a better or woi'se

PIOUMBACE & MARDNIN L, "M » 27 N. LOCUIWILLSY 40l - DATUESURS, PR, (I
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calculation of stresc. My word, conservatism, is a word which
aptly describes the difference between the two results. I
1s & question of how safe is safe. How conservative is a
design. .

Q ith regard to the elgebraic summation, is it
possible for the algebraic summation to predict no stress in
e situation where actual stress or deformation would occur?

A I dc not know, Anything is possible. It is
a statistical calculeticn. It depends upon the numbers
involved.

Again, I have never used the ccmputer vrograa,
My generel understending, based upon the information
avallable tc me, is that you heve two computer codes for
waking seismic type calculations, :Th2y cea, under different
circumstances, yleld different results.

When there is one set of circumstances, one
computer code muy give a wore conservative result than the
ether and vice versa. But the genersl opinion seems to ve
that the technigue which usges the square root of the sum of
the squares gives a more conservative resull in terms Qf
degslgn criteria than the aigebraic summation.

e S0 basically what you ar2 telling we is that
the opinisns which you have polled indicete that the squares
root of the sum of the squares is a preferable method?

A it 1s preferable today, and 1f we knew about

o pd
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§

gi{:t in 1995 maybe 1t would have been pra2ferable then, 1t is

|
|

3l vas initially designed, what were the computer codes which

2N & question of what was the state of the art when Beaver Valley

4! vere acceptable -~ acceptable meaning that they were not

51 precluded.

0 Q Of course, my gquestion did not reise that
7“ issue.

8 A I volunteered that information.

a ) That is right. Whose opinions did you poll

048 vhen you were determining the state of opinion with regard to

it} the scate of the art?

12’ A I didn't poll anybody personally. I{ is based

13j vpon infocrmation I have read in letters, opinions I heard
expressed by Stone & WUsbster, opinjions cxpressed psrhaos by

i3 some of our own eugineers, testimony I have read in other

16rproceedings vhere thics question was raised.
17 2 You arc not testifylng from your verscnal
13l oploion butl you are testifying to the oplnions of othners?

Iﬁﬁ A I am testifying cn the basisg of what I heve

20fi read in terms of opinions of many other people which secm t:

— e

gltall come to the same general conclusion, that the state cf the

zq‘art today and the methods which are now acceptable to the N3C,

i .
?"1n terms of seismic design, requires a computer ecde whizch in
3;!subrovtine -

35“» Q Stop right there, nlease,
| CE—— POMEITACT . O PIANLT e N0 = QU I L 27 LS UV e I IORUNT, PAL G771 10 eecese e e commmmens!
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A

-- uger the square rcoot of the sum of the

squares nethod.

MR, LEVIN: May I have my question read back,

(The following was read by the reporter:

Question: You are not testifying
from your personal opinion but you
are testifying to the opinions of

others?)

MR. THOMAS: Read the answer, please.
(The following was read by the reporter:
Angwer: I am Cestifying on the basis
of what I have read in terms of
opinions of many other people which
seem to all come to the same general
cenclusion, that the state of the

art today and the methodes which are
now ecceptable to the NRC, “in terns
of seismic design, requireg a
compuier code which in subrcocutine
uses the square root of the sum of

the squares method. )
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MR, LEVIN: Your Honor, ii the situation
continues I will ask for a direction from the Bench. But i@
appears (o me that the witness is not focusing in on the
guestions,

MR, THOMAS: Quite the contrary, your Henor,
the witn2ss is.

THE ADMINISTRATIVE LAW JUDGE: I see nothing
wreng wiih his answer to your question.

MR, LEVIN: My question was simply -~

THE PDMINISTRATIVE LAW JUDCE: Go aheed,
simply what?

MR, LEVIN: Was simply: - Are you relying on
others' opinions and his answer was, yes, and their opinicns
are. That last portion wag not asked for in the guestion.

THE ADMINISTRATIVE LAW JULGE: I can understand

dwhy the wltness would want to answer th2 question the way hs

did.

MR, LEVIN: T can understand it, too.

MR, THOMAS: If your Honor pleases, this
witness has a right to inform himself, -he has a duty to inform
nimself, he has a right to form opinicns., It is no different
than educztion we had in law school.

THE ADMINISTRATIVE LAW JUDGE: Continue.

MR. LEVIN: Thank you, your Honor,
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4

LI MR. LIVIN:

e At e+ et s .

Q On page 6 when you state in the 6th line from
the bottum, currently acceptable techniques, you are referring
to what currently acceptable techniques?

A To answer your question specifically, the
technigues involved in the application of cowmputer codes such
as NUPIPL, or PSTRESS Shock III. Both those computer codes
vse a subroutine which does not include the portion which

uges an algebraic summation technique., There are other

10* acceptable codes, I am sure.

Y Q On page 10 you staite -- and I will meke a
} direct quote: customers realize the cost benefit of large
! units when these large units operate and should realize the
cost pennliies (or regular businese risks) of extended

2 cutages.

l Now, Mr. Dunn, if an extended outage is due

to a fallure or misfeasance or nalfessence on the part of the

contractor, would ycur statement be the same?

MR, T7I0MaS: 1If your Honer vpleases, I believe

Mr. Popowsky cross examined on the same subject matter and
almost sume question yesterday.

MR. POPOWSKY: I think you cobjected to the

_——

guestion at the time and I don't think that specific guecstion

«“28 onswored,

MR. THOMAS: All right, if you think not.
S v UOMTIRALT & TIARGMAL, (NS, w O N, LOWMWALILOV LU e PUNNISDURD, DA, TR0 ~ w——
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i THE ADMINISTRATIVE LAW JUDGE: Answer the

z question.

: THE WITNESS: I believe 4if it can be

4|l established that a contractor made scme gross error for which
Slive 1s lepally liable, then the company has & right to pursue
6 a legal course of action against that contractor to make an
7 honest effort to recover such costs, and to the extent that
8 th' - 1s a cost recovery, then the company through its

3 acc 5 ing procedures can give the customers due credit for
10 whatever moneys are recovered.

i But until such time as thet decision is

12‘ reached in a court of last resort, shall we say, I think the
i?I‘penalty, 80 to speek, for that particular expense, for that
léi‘particular peint in time, has to be borne Ly the customers.
15¥ They receive the benefits when the unit
15Pooerates. They take the risks of it being down.

174

$ * MR, LFVIN:
Q That is your opinion, your personal opinion?
A That is what you agked for,

< Is that personal opinion based upon your

D m
b "
T S A s S e e

25 experiise ac a chemist?

iz A Hardly.

2:, MR. THOMAS: It is unfeir. I move the

254 question be stricken.

255 THE ADMINISTRATIVE (AW JUDGE: I didn't hear

e s § SUADATI! 3 IARHAL, (9 R = N, LOCNLALC T T, - ARSI, CR. 87147
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riwords, absolute guarantor., Where did you find the wvords

L
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the lasi {ew words., based upon what?

MR, LEVIN: His expertise as s chemist,

MR. THOMAS: Your Honor =--

MR, LEVIN: Your Honor, otherwise if he is
giving opinion evidence I would like to know the basis for
the opialion evidence, He is qualified a2z a chemist, &and I
don't kaow -- although this i3 an administrative hearing --
whether we want to have random opinions floating around in
testimony.

I would think that those would be more
appiropriately the subject of argument.

THE ADMINISTRATIVE LAW JUDGE: You have not
hesitat2d in phrasing your questions to ask for opinions
which certainly go far beyond that of 2 chemist,

The WITNESS: My qualifications, as I outlined
in my direct statemenc, are beyond that of a chemist,

THE ATMINISTRATIVE LAW JUDGE: Are considerably
beyond those of a chenmigc,

THE YWITNESS: Yes.

BY MR, LEVIN:

Q On page 11, the 7th line down, you vge the

absolute guarantor?
A I believe (hose words can also be found in 2ne

of cur reply briefs, Wow whether I was the =2uthor cf the

e+ MOHNBASH] & MARTIIAT, 110, = £ (6 LOTUAILLLW AVE » DARMEDUCA, DA, IT1TR o covme ot
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words or whether ccunsel was the author of the words in
preparing the brief, I am not sure ot this point ia time,

My recollection is ~-- and the record will
speak for itself -- that those worde can alsc be found in
one of our reply briefs.

Q That is my recollection, teco. Can you give me
a definition of the words, absolute guarsnter, as you have
used them thore?

A Essentially it means Duquesne Light guarantees

anythiny and everything under all conditions and

| ceircunstances.

Q On page 12, questicn A-13, the 2nd lipne, you
state: the question is now moot as far as the outage which
started in March 1979 since the unit wes returned te
operation (synchronized). Whet do you mean when you s2y,
returned to operation (synchronized)?

A It 1s a unique point in time when the unit is
delivering energy to the customers., Synchronized means it is
electrically ccunnecied to the company's transmission systen,

Q Would that be true even if the unit was
providing only 10 percent of 1ts rated capgacity?

A It is providing electiriciiy to the cusiomers
regardless ol whether it is 10 percent or 10l parcent.

Q In fact the unit was not providing 10L varcent

25“ of itz zapascity afcer August 17, 1979, is that right?

MEITRTASY & MADCHAL, MHE. = 87 TL LOCKVALLOY 2V e HARDIODUAM, S 19 10 com comss cvmmmmmriom!

p— B T B T3 13 - fma ——n— gy %




7

3
4

D =3 L S $ 20

0\0

1 }

Dunn-cross 195

A I would have to go hack and review whai the
“ dally cutpuis were. I don't think it hit 101 percent. How
close it came to its rated capacity of 800 I am not sure.

i Q What documents would you be reviewing?

A Daily reports which ghow what the peak load
was on 2ach day of Lhe year.

Q Do you have such daily reports?

A Absolutely.

Q May I ask what Xind of reports you keep wiih
regnrd to the various repairs and modificaticns being wade to
Beaver Valley Unit 1 now?

A For every design change which is being made
there iy what is called e design change pachkage, 2and 1 have

used that terminology in my diredt statzment. A DCP ig a

deslgn change package.

With regerd to maintenance work there would

be an equipment history card somewhere in the station which
would reflect the work done. There may be other documents
vhich I am not familiar with.

Q Apd for modifications?

A Ye have talked about two things. We talxec
i about medifications, All modifica%ions are handled as de: ign
; change packages, Lo the extent it constitutes a design chenge
!'aa defined in our tachnicel specifications, our license,

g Mairtennace work is work which dozec not invelve

3
l.--...--—--—-.-- MMIRDACH & MARITIAL, THE, » OF 1L LOMRVALLOY S ATE, - SLARIISVUNM, PO, 17110 = smmmm-
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i a design change, 1% is strictly maincenance, anpd they sre

Zi handled under two separate procedures fvom the standpoint of

3| how the work is accomplished.

4 =) What kind of material do you have in the

Sq design change packnge fcr the low pressure turbine spindle

Gi problem?

7 i A We have a whole new turbine, two spindles.

3; Those are the prime pleces of material and they ave

34 phyelcally on the gite.

7ﬁ§ o) You have received them?

i A Yes.,

i2 Q@  Are you familiar generally with the

3 construction and operation and design of turbine sviniles?

17! A I have general knowledge of operatisan, T am

15% not thoroughly familiar with design nor construction.

16“ Al rdave you ever seell 2 low pressure Lturbine

7l spindle?

ie A Abgolutely.

iQu Q You have?

20| A Oh yes, many times.

?1“ Q Did you personally inspect the low »nressure

Zilvurbine spindles thei were removed?

a3 A Fersonally, no. People .ander wy supervizion

24} and direction Aid. The actual inspecticn wz: verforuad by 2

255westingncuee team whe had been specislly ticin2d Lo make the
o= « MORNGAGH & MAREKAL, NG = 27 I, LOGRVILLOV AN ~ JIARTIIIUNGE, D8 7710 e e
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type of inspection referred to, that is, the inspection teo

‘ This Westinghouse team is not only at Beaver

Valley but it is also at Indian Point and any other svindle
whicn may be in trouble.

Q Have you ~-

A I personally did not oversee the inspection but
people in my corganization did.

Q Have you seen the cracked turhine spindles?

A No, I have not. I have seen sketcheg indicat-

ing where the cracks are and their locaticn.
MR, LEVIN: Ycur Honor, could 1 have a moment?
BY MR, LEVIN:
Q lir, Dunn, I'm going to hand you a blue warker.
I will 28k you to L.~ best of your ability to draw & low

pressur= turbine spindle i>r 1liluscrative purposes.

MR, THOMAS: Can you draw it?
THE WITNESS: Within my canability.

MR, THAOMAS: We have ncot contended that this

THE WITNESS: Within my capabilities, that is
ta low pressure spindie -- ghaft, blades. The stazen

| comzs in here, Tlows in both dlrections out here.

|
'
t
!
I witness is oualified as an artist,
i
{

3Y MR, LEVIN:

i Q Could you label the tlace where the sceam
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comes in the inlet?

A (Witnzse marked drawing,)

Q Of course, whers steam goes out are the
outlets, is that right?

A That is right.

Q Could you label those, coo?

A (Witness marked drawing.)

Q Could you just draw a line indicating the
spindle and label that as well?

A The whole thing is a =zpindle.

shafi?
A That 1s called the shaft.
a Jould you label thac, please?
Wﬁ A (Witness marked drawing,)
Q These vertical lines on either side, are those

the reiors?
A No, they are blades, vlads rings, blade rcovs.
Q Could you label those appropriately?

A All of them?

Q Not all of tbrw but just <imply indicate that

those ave blade rings.
A (Witness marked drawing.)

9 New wnat you have given us is & horizontil

———— —————

cress e2ction of aturbine spindle, is that right?
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A ies .

2 Cou’d you also draw us a cioss section of it
looking toward one end of the shaft?

A (Witness marked drawing.)

9 Now on that section could you label the key-
way aren and give an approximate indicaticn what if looks
like:

A What you have is a shaft. Because of the gize
of inhesz rolors and hecause of their rotallng speed. becavse
of the mass involved, it is not pessible to forge and
manufaciure a low pressure spindle of this size in one viecce
of metal, so what they do is to.essentially f'orge the shaft
and then they shrink onto the shalt what they call disks.

What you do is actually heat the dizks on,
push it ontc the shaft, cool it, and when it cools it
convracis, when it contracts it binds itself, so to speak, to
the shal't 1tself.

In addition to binding, there are alzec kayvays
in Cther2 which help key this disk to cthe chaft itself.

Q Is that kind of like a projection {rom the
disk inco the shali to affix il to the shaft? If you like
rou could draw the detail you are looking for in a different
area.

A You have a disgk which ig shrunk onto a shafti

and as I recall it there are kayways, there is zan z2rea right

i P - ‘..,i,mqumﬁ
{ Vo il 2 BRI ~ A L T e b

t

e o tteas.  TAQUABACY £ AROTAL, NG = 07 B LOCRVWILLIY! "V « IAINILIUNT R el



Dunn-eross __200

L - {_————— % ot v p——

iifi in here something like this -~ this is very general -~ which

2| a pin goes through that helps pesition this disk in relation

sl to the shaft itself.

4 Q Could you label that as the keyway?

5 A (Witness marked drawing.)

6' Q Is it at the keyway that these cracks in the
71 low pressure turbims are occurring?

2 A On some, yes, on some, no.

2 2 The actuel cracks we are referring to are

0 cracks in the shrunk-on -- what do you call them?

i1 A It is a disk.

12 2] The sarunk-on disk, are those whare the crecks
B eve occurring?

iq A As Tar as 1 know, 2ll the cracks are on che

A | disk either in the keywey or in sowme other part of the disk

16' itself.

i1 ] It is these disks which are not labeled, I

13‘ believe -- could you label these -- fthat actually hold che

120 blades?
20| A Yes.
71 2 So vherefore, if there ie a failure in & disk

125 there would also be a failure in the blacde and there would be
23§ an accliuent, 1s that right?
|

. A
..':'." 28 Yes .

25‘ Q What %ind of accident would that bde?

e MAGNTASH A RS TIAL, INC, w 27 N, LOSKVILLOV VR = HARRIZBUND, PA, 17710 s coee emnad
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A We have had experience., The Shivringport
spindle failed this way and you essentially destroy the
spindle. There wae another reactor which had a2 siamilar
incident within the last month or so with a turbine failure
and the turbine was essentially destroyed from the standpoint
of ite repairability or future use.

Q How long would it ordinarlly take to revlace a
turbine unit that had been destroyed in that kind of an event?

A It depends on wnether or not there zre
any avallable from some other utility as a spare or there is
one available because a given unit is delayed and therefore
can oe mede avallable,such as in our case.

If you had to go back and get one from (he
beginning, probably 18 months to two years, assuming you can
get the material.

] Would that be a dangerous event if ore of those

cracks caused a failure?

A Langerous to whom?
Q To anyone standiog rearby.
A Based upon the two incidents which have

happened to date, the answer would be no. Nu one was hurt
when Shippingport failed, There were no missiles vhich got
outslde the containment of the turbine itsell sither at

Shipplnsport or the cne that failed up here in New Englond

fuwithin che last month.

« MOMRDACH A MARCKAL, ING. »» 2V N, LUCIKWILLENY AVE, = HARRIGDUNMG, PA 17113 som mrow macmsacns
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Q That is an area of councern tec the NRC, isn't
it?

A Yes, 1t is. It was an area of concern and an
area which was considered when these plants were degigned,

turbine missile protection.

{ Q Do you =~ when I say you I am actually

referring to the manufacturer which was Westinghouse in this
instance -- does Westinghouse shrink on one of these 41sks
foir every rotor?

A For every row of blades. There is one disk for
every row of blades. In the case of Beaver Valley there are
ten disks per spindle and two spindles so we are talking esbout
20 disks.

Q When you say a row'of blades, what do you wean
by a rew of blades?

A There are any number of rows of blades on both
sides ol this turbine. In the case of Beaver Valley therve
are "ive rows of blades, therefore five disks here and five

disks on this end to there are ten disks, on o spindle and

|
;aaince w2 have Lwo spindles, there are 20 disks total at
‘Beaver Valley.
Q Are there other manufacturers that manufzctire
low vressuvre turbine spindles?
A Yes.
Q Does CGencral Eleciric manufacture guch turbine

Rt I§QETOACH O MARSHRL, NG, « 87 M. LOCKVILLOV' AV «» HANMUSBUNA, PA. 27 10
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1i spindles?
2 A Tes.
3‘ Q Do they use a different mathed of manufacture
“|| than Westinghouse?
5 A I don't know if they use a different one. I
g do know they use this technique.
7 Q@ Do they shrink on their disks in a different
8 manner chan Westinghouse?
5 A I am not familiar with the oroductien
Ll procedures of GE versus Westinghouse.
A Q Is there an individual in your depzrtment who
2l 15 ramiliar with the differences?
13 A I doubt it.
14 Q Could you simply sign that, [ suppose, since
i3 it is your production? Take credit for it.
i‘sg MR, LEVIN: We will have this marked as un
17? exhivit, your Honor.
hj MR, THOMAS: TYou can have it marked. That isg
19; as far ag you are going. I think it is ridiculous and 1
2O§ object vo 1t. It is used for ihe purnose of describing the
11& spindle. The witness has done 2n excellent job. He is not
Zzga.constﬁuctor of spindles.
33;‘ THE ADWINISTRATIVE TAW JUDGE: Thz objectlon is
Lﬁ;overrulud.
25

THE WITNESS: Do I heve tc sizn thie?

i s TN ATH & (IO TIAL, I, = 22 W LOSHVILLEY AVE. = 1 ANITNIRG, Pl 17712 e e
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MR. THOMAS: No, he did not rule that you have
qto sign 1t, T assume he is ruling it can be made an exhibit.
MR. LEVIN: Your Honor, the drawing which

 Mr, Dunn just completed for us and has not signed, we would

' 1ike to have it produced and marked as an exhibit as Trial

| Staff Exhibit 1.
|
MR, THOMAE: There is no objection to marking.

Objection to introduction.

THE ADMINISTRATIVE LAW JULDGE: It may be so

|

| (Commission Trial Staff Exnhibit
No, 1, drawing, wes produced and
marked for identification.)

MR, LEVIN: Your Honor., we move its

}
’1ntrodv:tion into evidence.
} MR, TAOMAS: I think it is premature to move

~iits introduciion, We have not movaed intrsducticn of our

MR. LEVIN: May we have a ruling, vour Honer?
ZIP THE ADMINISTRATIVE LAY JUDGE: It may be

edmicted.

MR, THCHMAS: Then, your Honor, I offer intc

evidenc: =21l of ocur exhibits. I should be accordsd Lhe same

courtegr ag the Commission Staflf. 1If they can offer their

- MOWATASH & MARTHAL, (NG = ¥ M, LOCKWILLA'Y AMF. = HARRISCURG, PA, $7110 comen oot ommsmmess
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exnibits in evidence, then I am entitled to offer mine.

THE AUMINISTRATIVE LAY JUDZE: Any objection?

MR, LEVIN: No objection.

MR. FEIN: May I have a @oment to look through
them?

Your Honor, with respect Co objection to
particular documents, the only document I would have an
objecticn to would be Exhibit G which was submitted in
respons: to the Commission's order of Novemoer 29, 1979 and
three g arters of it is a legal brief citing several cases,
and obviously was written by Mr. Thomas or somebedy in his
firm and not by Mr. Dunn, and therefore I would object to

Exhibit G but no other exhibite.

MR. THOMAS: 1If your Honor pleases, that

respons? is preparcd at the direction of the Coumission and

filed 11 this proceeding pursuant teo a Commission order and

we regpectiully submit that we are entitlad to have in this

?i recerd “he recponse walch we made.

I will agree that it has mixed enginerring,
legal and everything else in 1t, But it is signed by‘
Mr. Dunn and it is submlitted iun response to a direct orcer of
the Commnission. We are entitled to have it in the record.

THE AIMINISTRATIVE LAW JUDGE: The obJjeziinn

is over-uled. The =rxhivite are admitted,

MR, POPOW3KY: Perhars 1 should move my one

'
|
Raamon
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exhibit in evideice at this time before forgetiing tc do it
at the end of the casa., I move for the admission of Offlce
of Consumer Advocate Exhibit No. 1.

MR, THOMAS: We have no objection.

THE ADMINISTRATIVE LAW JULCE: Admitted.

MR, POPOWSKY: Thank you, your Honor,
Mr. Levin?
BY MR, LEVIN:

Q Mr. Dunn, with regard to the fabrication and
design of turbine spindles, who is your resident in-house
expert?

A To the design of them?

Q Yes, sir.

A I don't know if we have anybody who 1is
actually a design specialist, who gets into the design of
turbines, because we do not design turbines. We have people
| who are knowledgeable of turbine design, who are knowledgeable
of turtine operations and turbine maliatenance,

But design of a turbine is a very complex,
highly technical field, starting withh the material of

congtriction to th2 forces which are applied to ihe turbiiwe

factore.

Q However, when you arae szlecting beliween
¢ turbincs made by different wmenufactursvs. how do you select
. AN - WOUT TACH B ATATIEHAL, 10, = 27 S LOCKWILLOV, AVL = ILARINSUNd, PA 17110 cve e v d
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them?

P

A On the basis of competitive bideg which may or

R

Q Did you have or did anyone in your organizstion

>

v

!
!
{
i
t
3? may not be influenced by previous perforwance of the vendor,
i
|
]
|

1 that is Duquesnz, have previous experience with Westinghouse
|

4! low presaure turbine spindles before you purchased the two at
7| Beaver Valley 1%

3 A Yes.

Q Were they of the same desipn and rating as

|
17i those two spindles?
11% [\ No.
?2‘ e Were they larger spindle:z or smaller spindles?
i3! A Speaking for Duquesnz Light Compauy's system

{4i only, they were smaller spindles beecause this is 2 soindle

152 designed for a nuclear power reactor whici has far different
iﬁ! ste~m conditions in terms of tempersture and pressure and

17§ flow than you would find in & medern coal-fired station where
if| the steam flows are different, the uteam prescsurs is

19l different, the steam teuperature is diffarent.

20: For instence, nuclear machines have an

210 1800 R¥M speed where as you will find most coal-fired

721 statiors are 3600 RFM mochines.
{

23 Q Would the pressure be highzr or lower? |
> |

24; A The pressure, temperature vould b2 much 1“~herﬁ

" ‘i 8y ", .

pA. 1 2 Way do low pressure turdine spindles for ‘

b s netn mmermiasms + SOQITTAQE & LIANCVIAL, THE = o7 1Y LOSRYIGL N AV, « RANMMIBUIA, TN 1T comuacner rerene )
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' 1“ nuclear plantes rctale at a slover speced than for coal plents?
2 A Because of the physical limitations of the
3|l materials involved, the steam you must flow through these
4|l turbines in order to get the energy out, the fact that you
51l are deeling essentially with saturated steam with very little
§ degree of additional heat, superheat, as cpposed to a coal-
7| fired station where you are essentially operating with stesm
8 at very high temperatures and pressures, tnerefore a high
2 degreez of superheat and therefore more energy per pound of
104 steam i'low from a coal-fired staticon as orposed to the energy
1 per pounds of steam flow for a nuclear facility.
12 Q Are you saying.then,that the construction cf
i3 turbine spindles for nuclear power plants presented a
| aifficult series of engineering problems or a new series of
15 engineering problems for the constructors of those spindles?
i6 A No.,
i"z Q What are you saying?
i
13; A 7 an saying the desipgn and constructicn of
19i spindles for a nuclear plant is different frow what¢ you wculd
20' ind in a normal coal-{ired station, particularly a modern
211l station of 300, EOO, 600 megawaits.
ZZJ Turbines of this particular design, that 1:,
23:1800 RPM, essentially little in terms of superheat frow tie
34§ateam,wera a state of tae art back in the 1920's 1930'e. It
zsfwas a sltaie of Lhe art whiech wag abandoned and when you

Crm——— oo o AQUNMACH 2 MARI L, INC, o= 2% M, LOCRVULLSTY AVEL & IDARRIGDUNG, PN TN ev wmers cvimmasne:
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7|l setarted tc go to higher temperatures wnd pressures of steam,
2| they bhad higher capacities in terms of the size o the units
31 involved.

4“ Q Are there new metals or new methods of

5| fabrication employed in the low pressure turbine spindles for
6 Beaver Valley 17

7! A I an not familiar with the wethods of

8r manufacture and fabrication of spindles.

? Q Let's ascume that Duquesne Light Company is

00 to chocse beiween two manufacturers for these turbine

i1ff spindles and the cost of one is slightly higher than the

iZ{l other, What further evidence would Duguesne Light Company

I3) need te obtain before it could make a decisicn to vurchass
i?‘ one or the other company's turbine spindles?

15& A Obtain from whom?

16 Q FProm the manufacturer or from its own resicent
i1}l in-house engineers or from anyone else in the antire worlc?
e A The question was based on the oremise that

19§ you are golng to buy a turbline spindle, number one. Two, you
70} have two simple prospective suopliers. Three, everythiag is
21i diffarent other than a small differenticl in vrice and we

zzg von't spend too much time on how small is small, but theve is
23% a differential in price. And really your guestion, as I
24; interpret 1t was, given that type of information, what

15ﬁ decision would the company make?

f
|
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;-\ i Q No, my question is what other fectors besides
2 i orice would the company want to consider?

3 A The reliability of the equipment, past history

4| of the squipment particularly from thet vendor is number one.

51 Number two, whether or not the equipment can be supplied in

51 the timz schedule we have established end norwslly that

71 condition is met.

3' These would be the two that come te my mind

9% quickly.

iog Q Do you know if Dugueene would moke any attempt

il i to independently evaluate the design or construction propcsed
121 to be used by the manufactiurer?

13 A No, we would not deo that 23 a normal

it procedure on a turbine. You are ‘essantielly dealing wit

154 suppliere in this country wno have been in the business fcr
36# many, many years. We do have perscnal reclaiionships in Lerms
{71 of knowing the people, having deslt with them on orobless in

18] the vest, both GE as well as Westinghouse.

19i We have some degree of confidence in the
70* preduct based upon past experience, and cince there was nc

! previous poor experience record witi these turbines at the
?71 voial we mede the decigion to puy, at least o the best of my
Xncwledge, there vwas no reason why we di¢ not go with

‘|| Westinghouse.

‘3 Q hat assurances dc¢ you attempi te obtain f'cm
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the manufacturer in the form of warranties or guarantees or
specifications with regard to the seivice life of (hese
turbines?

A Normal warranty is a time -- and I can't be
specific as to this particular warranty -- but normally the
warranties read such as the unit is warranted against certain
conditions for 30 months from the time of delivery or 24
months from the time of initial operation, something like
this. Usually it is from the time of delivery.

But the warrvanties vary from manufacturer to
manviaciurer -- somewhat similar to your car warranty which
expires in one year or 12,000 miles, whichever comes first.

Q What was the expected service life of tuls
type of turbine for Beaver Valley?

A I would say 35 years based upon the expe:xted
service lifc of the plant. Now it would not be unusual tc
Tind it may be necessary to replace that turbine in gbout 20,
25 years aflier normal attrition, This is beeed upon
experience we have with other units.

They, too, develop ciracks and you have to go in
and what we call bottle bora. In other words, that shae’t on
some of your larger spindles is ectuwally hollow, in crder Un
keep the mass down, and you soumetines get crachks in there.

Te the extent you have enough material lefi you can go ln and

bore, take a small layer of metal sway, irncrease Lne diameter

i s s e a BIOMABABH A WARAIAL, 018, e 27 M, ASCRVALLOY? AYE, = JANRISIURG. D7, 17110 e -—w——-’
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1| of the bore, so to egpeak, larger in order to remove the
2‘ cracks,

But it is possible, and we have units like
that tcdey where these cracks can no longer be removed by
that procedure and we have ordered from Westinghouse a
replaccment spindle.

Q Do you make any orovision with regard to the
cost of replacement power in the event of untimely failurs of
21l turbine gpindles?

19 A What do you mean do we make any provisions for
iil! replacement power?

i2 Q Did you agree with the manufacturer that scme
i3t of the coste of repnlacement power would bz picked up by the

14| manufaccurer in the event of untimely failure?

st
N

A No supplier would give yov that type of

-
(o)}

insurance, that tyve of warranty.

i Q But the consequences of & turbine failurs for
i8ll Beaver Valley 1, or indeced any plant, would be quite sericus
9|l for Duquesne, is that right?

’ A It depends on the megnitude of the failure.

21 Q In the case of the turbine spindles we are

22l discuseing now, the failure was great enough to require
!

“34 replacement, is that right?

24% A Replacement was the nest econowical way %o

e < e et—

ZSLeffect a change and return the unit to service in the shorrest

-
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period of time. There are other altegrnaies avalilable to uvs
and some of thege alternates have been taken by other
companies.

For instance, one of the things you can dc¢ is
' to remeve the row of bladesvith a cracked disk and put a
vafile plate in there in order to give you the pressure drop
across it and run “he unit for some period of time at reduced
capacity while the replacement forging disk is manufacturered
and machined and made avallable for some =zubgequent outage
where you can then out the disk back on, by sending it to
someploce 1ike Charlotte, North Carolina, where they have
facilities to do this.

Q That gives you a drop in rating?

A Yes, but gsome utilities have taken that opiion
because you 2annot get a replacement in a short pariod of
Lime. Ve were fortunate,

Q Therefore, it le extremely impertant thet the
low pressure turbine spindles live up to their specifications
and design life, isn't that right?

A Well, you said design life. I did not imply --
if 1 did, [ will correct 1t -~ that there is any design life.
The thrust of your earlier guestion was what 1s the expaeted
life, snd there is a difference beiween the concept of o
! degign life and sxvected 1life.

Q What is the differencs in your mind?
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S' A I don't know of any design iife. The exvected
life time is basically what the utility would expect 1ln terms
of performance out of that un;t. In other words, 25 I
indicated before, it may be a reasonable assumption that the
plant is going to cperate for 35 years. In the case of
Beaver Valley that is about the length of its operating
license. During the cour:e of that 35 years it may be
necessary to replace one of these spindles at least one tilaue,
mayoe twice,

Q In addition to considering the operaling

‘i history of similar turbide spindles made by the sanme

manufacturer, the cost of the units, and the personal
relacicnship ycu have had with the manufacturer, would you
not consider it desirable as an engineer (o also consider
differences in engineering features between the two spindles

made by two different manufacturers?

|
o g A I don't think there is any significant

difference between th: design in terms of the way tLhe disks

are forpged, the way ‘he disks are shrunk on the shaft,

20“ Westinghouse did make some design changes in

that technique. It used to be that keyway was & square

"keyway. A cauare keyway design gives you a gharp corne” ' hich
2

i‘then becomes a focal point for the development of cracl,

aul
34‘stress risers they are called, so they changed the cdesign 2¢

Zsbsoma peint in time from a square typve key to a round fy:e “ay
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in crder to precluce the problem. Lo and behold, cracks
still developed in the rounded key.

1 don't think based upon my knowledye, that
there 13 any significant difference in terms of the basic
concepts involved o building a turbine where you shrink cn
disks and the disks in turn support blades.

BY MR, THOMAS:
i~} Is that between manufacturers?
A Between manufacturers.

BY MR, LEVIN:

Q Are you aware that it ies mainly Westinghoucse
turbine spindles that are suffering these types'of cracks?

A Yes, 1 an.

Q Are you aware that there is 2 peculiarity cf
Westinghouse design which is responsible for the fact that
thes2 spindles are dasveloping these types of cracks?

A T am not aware of it and if you have tha<t
type of information I am sure there are people in the
industry who would like to know what it is.

MR, THOMAS: Yes, I would like tc have 13 this
afterncon.

THE WITKISS: Westinghouce attributes the

necessarily Tully accepied by the industry nor by NRC, bdut I

can't speak for the NRC. I know I don't acceutl it,

L—-—-—-"-—-- PORRRACH £ MRS AL, INC. = 27 N, LOCKWILLEY! AV = BEARWIERULA, PA 12118 ssrmmn comomsn!
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{ Chloride stress in this particular case in terms of boiler
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personclly. They may be right.
BY MR, LEVIN:

Q Stress corrosion covers a wide range of
possibilities, doesn't it?

A Well, stress corrosion cracking is a unique
phenomenon which has been found in other applications. Stress

corrosion of nuclear boiler tubes iz a well known fact.

tubes. In this particular case they are saying it is
caustic stress corrcsion,

Q You were witn Duquesne Light Company at the
time the declsion to build and in the process of buildiag
Beaveyr Valley Unit 1, weren't you?

A I have been with Duquesne for a little over

30 years and yes, I was at Duquesne when that decision wa:

made,
&) Werz you an active participant in that process?
A No.
Q Was John Arthur an active particivant in tiat
procesg?
A I don't know to what degrce Mr., Arthur say

have participated. T am sure he would heve varticzipated ¢
least to the point of signing the pizce :f paver uhich
autherized the purchase. Now over and teyond that T have no

kncwledge,
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i Q

4 A

3 Q
3 A
10 Q

11| thet person?

i A

12 4
13% state cf
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z0 Q
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Whe did Mr. Arthur rely upen for engineering

4} judgmenis witn regard to the purchoge and construction of

Sh Beaver Valley 17

He would rely primarily through Mr. Schaffer,

who is the Presidenti, on the people in our Engineering
Department, and also rely on input to whaltever extent

7|l required from the operating people.

Who did he rely on princioally?
I den't know what he did.

I guess it is safe to gay that you were nct

That. is safe to say., yes.

MR, LZVIN: Well, your Honor, thenk you. 1

-fi think that concludes our e¢eross examinetion at thie tiwe.

THE ADMINISTRATIVE LAW JUTGE: Mr. Ponowsky?

101 BY MR, POPOVSKY:

Could you distinguish for us the phrases.

the art and indusiry practice?

For what?

Well, I don't think it is necessary but I will

Zi'give as an example metheds of deteraining seismic stress.

Would you repeat the questiocn?

-

I wenia2d you to distinguisn Letween tohe

“4{ concent, state of the art, and the conceot, industrial

i

=8 1 : . &2 4 p ) e
‘“v oraciicz, 1f you find there is a digitinction between thoe:
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two concepts.

A In ny own opinion they could be very, very
similar but not identical.

Q They could be similar, Are they necessarily
similar?

A I don't know. I think the answer would De
different for almost any verson you asked. It is an opinion
tyve question.

Q Ig it possible that the state of the art
in & given area might be different Trom the industrial
practice in a given area?

A There may be a lag between the state of the
art and industry practice, a time lag.

Q What way would that lag run?

A The state of the art may be leading the
vractices.

=} 80 tnat, for example, when you say that there
were nunerous nuclear plants that were designed using an
algebireic summation method in a given period of time, whi.e
you may argue that that is the industrisl praciice, that nmay
not be the state of thne art, is that correct? |

A That is truve because as one of these exhib .ts
shews, Stone & Webster was using technigues involving tne
square root of the sum of the squarss even in 1972, 1973.

But the state of the ari, at least in tera: of
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i‘ practice, and the standards which were used f'or the deslgn of
21l Beaver Valley, was tne technique involving the algebraic
3 i summation.
4 ' 86 again I guess this reflects the typical
5“ example where the industry practice may be lagging the state
6* of the art because the state of the art i3 sometning which is
71l always in a state of dynanmic change.
Br ] Is 1t correct that you do not know what the
Qh state of the art was at the time the Beaver Valley design was
10I mede?
ii* A Only in a very, very general context, Dased
i2il upon informetion which I have read, and basically the ovinion
i3f T form, based upon what I have read, the state of the art was
i4ll a rather dynamic typ2 motion, things were changing, new
i3/l techniques were being developed.
15! We had greater computer capability to solve
i7ll these problems, so to speak, at least to zimulate the
13; problems. So as your computer technigues in terms of
19! hardware expanded, then your computer techniques in teruns of
701l the scitware, that i3 the orograms, could follow along.
21; *) Then you don't know that in 1974, whic; is the
22? date on which certain analyses were done using the Shock 11
23§ methold, according to your Exhibit C, you don't Xnow whether
24; that wes the state cf the art at the time?
25; A Would you repeat the gquzziisn?
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(Questlon vead.)
THE WITNESS: Thatwaes al least th2 industry
practice ot the time, based upon the faet of roughly 29
planis, four of them under coustruction, had used the
algebraic technique in some part or oerhaps the entlre pert
of" the design of the nuclear statican.
BY MR. POPOVSKY:
Q Do you know whether they were using that in
19747
A Using whet in 19747
Q Wnat you Jjust described, the algebraic
surnation technique.
A There is an exnibit winich indicater Stenz2 &
Webster was using the square root of the sum of the squares
technigue in 1972, 1973. But again, 1 don'l know whether
Stone & Webster wac merely usiog this in terms of develapuent,
limited applicetions, or how they were ueing 1t. It is nct
clear,
Industry practice, based upon information °
read, was for most stations, not necesserily all statiouns.

but moet stations, to use the comvuter code which in one ay

gall or anotheyr uses the slgebraic svmmation technique.

!
"
'!
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'
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Q Y you know wny in October 1978 whea Stone &
Webster was ssked Lo reanalyze the plping system, because of

the chonge in the valve weights, they used the NUFIPE metiod?
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A Because it was one of the wregrams which i

apparently was available to them at that particular point in
time. It was a program they were using. It was a program
which 1 assume in their opinion was at least as conservative
as other technigues which they may have used.

They could have gone back and vsed the
origina) program upon which the Beaver Valley plant was
designed. Why they made that determinaticn, I don't know.

It may have been simply convenience.

Q It is at that time that the discrepancies were
discovered between the two codes, to your knowledge, is tnat
correct?

3 That is correct.

Q Do you know whether the algebraic suvmwatlion
method produces & resulc, leaving aside whether or not it is
equalilly or more less conservative than the other methods -~ is]
it a resuly which is an accurate reflection of the sunsation
of the load, to your knowlesdge?

A I don't know.

Q Can you tell us aporoximately wheén the riving
of the Beaver Valley plant -~ I realize that is a larée term,
piping -~ but in general can you give us the dates piplag was
installed in the Beaver Valley plani?

A I can give you a rough estimate. The oioity

was installed in 3eaver Valley probably starting sometiwe
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eariy 1372, 1972, and is etlill being installed today.

Q In general would piping be among the latter
projects in construction?

A I{ is more in the mid-term from the standpoint
of counstruction of a station. You stari with your
foundations, get your foundation. up, your wells up, and
enclose the building, so to speak, and then you bring in your
larper components in terms of size and get those set; finizh
off the major parte of your building; and then begin to tie
together your componcnts with plping, coantrel, electrical
cable, et cetera.

You esgentially need the walls of the building
to suppert the piping.

Q What about piping hangers snd suprvorts, they
would bz buiit after the actual pipes would be installed, is
that correct?

A No, you weould do that as the npipe is being
instalisd, You just can't hang a piece of pipe from & sky-
hools.

@ I had asked you yesterday -- I'm not sure if
you angvered -~ do you know when the piping design wag
establizhed, when it was actually designed?

A It would have veen designed cver some pericd
of tine. T don't know precisely.

MR, THOMAS: This is revetition, Mr. Poocws 1y,
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- Sdodcadtulle: SN S i
; from ye:teraay.
MR. POPOWSKY: I'm corry. Cen I go off the
record for a minute?
THE ADMINISTRATIVE LAW JUDGE: Yes.
(Discussion off the record.)
rk THE ADMINISTRATIVE LAW JUDGE: Ceoncerning the
of f the record discussion, the contrect between Stone &
Webeter and Duquesne Light which was made available at che
last proceeding under a protective order, it is ny under-
standing thet counsel for Duquesne Light has no objectione
J to my making that contract available to ycu, Mr. Popowoky.
r X MR, THOMAS: Subject to tne same protective
; order. "
MR. POPOUSKY: Thank you. That is all I heve.
'u THE ADMINISTRATIVE LAW JULGE: 1Is there any
’further cross examination of this wilness at this time?
i MR, THOMAS: We reserve our right to redirect.
I THE ADMINISTRATIVE LAV JUDGE: The witness is
’ axcused., Now let's go off the record.
l‘ |
;J (Discussion off tne record.)
; THE ADMINISTRATIVE LAW JUDGE: We bave hod aa |
!ﬂextensive digcussion off the record as tc the wanner in wiich
i
|

we should proceed with this matter., We have discussed
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witness 28, we have discusesed issves, w2 have discussed an
apperent upcoming rauve case of Duquesne aund how that may
af'fect this proceeding.

It has been decided that as the Adwinist.,ative

—

Law Judge I am golng te review the various filings of the

parties concerning their concepts es to th2 issues, and tien

nold a meeting with counsel to arrive at a decision as to the

—

e
T —— e —

best way to proceed.

In lieu of this, I will not set any further
hearing dates in thls matter, having in wind that within tne
i next wesk or ten deys we will be getting togetner, and at
that peint in time we will set hearing dates,

It is my ﬁnderstanding that this is
satisfactory to the oarties ccncerned.

MR, THOMAS: That is satisfactory to me

MR, LEVIN: The Trial Staff as well.

THE ATMINISTRATIVE LAW JUDGE: The meariugs

are rec»sged until a date that will b2 se®t at 2 later 4ime,

i L
..

(The hearing was edjourned ai 1:05 o'clock o.m.)
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3| evidence cre contained fully and accurately in the notes
41 talen by me on the hearing of the within cause dberore the
5 Pennsyivania Fubliec Utility Commiscion, end that this is e
6} cw rect transcript of the same.
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