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USITED STATES OF AMZRIC2
NUCLEAE REGULATCRY COMMISSION
- - - - - - - - - - - - - - - -x
.
In the matter of: 3
s
METBOPCLITAN EDISON COMPANY s Docket Nc. S0=-229
3 (Festart)
(Three Yile Island Unait 1) s
F
2% North Court Street,
Harrisburg, Peansylvania
Wednesday, Aecril 1, 1981
Evidentiary hearing in the above-entitled
matter was resumed, pursuant tc zdjournment, 2t 9:;0C a.m.
BEFORE:
IVAN W. S¥ITH, =sg., Chairman,
Atomic Safety and Licensing Z2card
DPR. WALTESR H. JCRLDAN, ¥Yember
DR. LINDA W. LITTLE, ¥Nember
Also present on behalf of the Zcard:
XS. DORIS MORAN,

Clerk to the Eoard
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matters. One, the environmental impact appraisal o€ the
staff wvas 3ailed o2ut on Mcanday, the 30th, and should e in
evarybody's hands shortly.

The second matter concerns the schedule cf
sudaitting proposed findings, anéd as the Foard will recall,
ve had pretty much agreed amcn3 the parties we would subait
progosed findings cn the design issues cn the first of Yay.
At that tiae it was assumed that we would ke through the
design issues by April the 1lst, and cf courcse that has not
been what has cccurred.

The parties on the design issue have agreed that
those findings would be submitted instead of Yay 1 on June
1, and their reply findings would be due 2 menth later, July
1.

Regardins other outstanding matters, the Stafsf
provided a copy of its version of the history or background
€indings, and the Licensee intends to have its additicns and
suppletentation to that and hopefully have the whole thing
£inalized so that we can subait that to the Poard by Y2y l.

Cn managenent ve hope t0 be able to provide the

£indings by Yay 15, again with reply £indings due One =onth

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., S. W, WASHINGTON, O C. 20024 (202! 554-2345
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later, June 15, And in the emergency planaing area we have
not been able tc arrive at a concluision about when those
findings aight be submitted, primarily decause cf the
present uncertainty of the schedule.

In management I might alsc add that we have not
been akle to get in touch with louise 3radford tc ask her i
that is satisfactary with her, but assuming that it is, why
that would be =he date.

(Board conferring.)

CHAIR¥AN SMITHs “r. Trowbridge.

¥R. TROWBHIDG

=

S

u

agreement with the three dates that ¥r. Tourtellctte
mentioned, namely Yay 1 for the procedural findings, ¥ay 15
for managesent, and Jene 1 for design findings. we slipped
the last with grzat reluctance. Ys. deiss had iandicated to
us that they would have difficulty meeting the May 1 Zdate,
the Staff had indicated the same, and we conclude? ve siaply
cannot file findings of the guality expected by the Bocacd
largely because the testizony in this arez has gone on
longer and prevented in particular Tom EBaxter and his
assistants from working on the findings as we had expected.
CHAIRZAN SMITH: ZXs. Wdeiss.

¥s, WEISS: I would just confiram that I beliave it

ke

c t

.

is necessary to have this additional time in order to

findings in any degree of cdetail or gquality.

ALDERSON REPORTING COMPANY INC.
400 VIRGINIA AVE, S'W , WASRINGTON, O C 20024 (202) 554-2245
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CHAIRMAN SMITH: 211 right. We will discuss at a
separate sessicn the problem presented by the continuing
open nature of the emergency plannir * protlems. I think we
aight have to consider going up to the Coamissicn eon
emergency planning and telling them --

MR. TOURTELLOTTE: I would also war: to add that
this picking of the date for the design issue finaings also
makes scre assumptions about the ability to clcse ov* those
design items in the SER to the satisfacticn of the Bocard.
And I do not want the Board to take this representation as

the date that ve are seeking to close out and to submit

n

findings as some kind of an indicaticn on the Staff's parct

Lt ]

that.

(&)

at this time that we in fact are going to ke akle to 4

I am still wvorking with the technical staff and

"

have 2 meeting proposed tomorrow between ayself and M“r.
Denton and some other members of the technical =staff to work
out these problems. I will alvise the BSoard as socon as 7
can as to the outccme.

CHAIRYAN SYXITH:s Is there anything that ve cculd be
doing to assist? You suggested that early determination of
the Poard, what we required to be satisfied would Dde
inportant; but is there anything else?

¥R, TCUBRTELLOTTE: Actually, what I was referring

to there is the first thing that has to be done is the Staff

has to address the items in the SER, and then it will Dbe

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W . WASHINGTON, O C. 20024 (202) 554-2345
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presented to the 2card, and I have no way ¢f knecwing whether
-- what the Staff is going to do, whether we will meet your
requirements cr nct. I would hope that they would, but
there is a possibility that they would not.

CRAIRMAN SMITE: I do not have anything particular
in mind, but you will recz2ll, for example, we sensed that
certain management issues were fading away, and ve brought
that up and addressed it, and indeed they did tc a large
extent -- they hal faded avay, and we addressed it in a
rather abbreviated wvay and adequately, tco, I think.

If there is anything else of that nature that ve
can be helpful on, vwhy, we should re alerted to it and bring
it to our attention.

Anything further?

¥S. WEISS: I had a ccu;ie of matters, ¥Xr. Chairman.

Firs*, the transcripts are getting to the public
document cfter as late -- document room in Washington as
late as three weeks after the date of the hearing, and I
jJust would appeal to the Board to see if there is any way to
speed that up.

CHAIRMAN SMITH: Yes, there is, and I anm glad you
raised ‘.. The last time I checked it was within about
seven days which was pretty good time, and I will ingquire
intoc it. We dc have the responsi..lity for the transcripts

-=- that has been transferred from the COffice cf the

“‘LODERSON REPORTING CCOMPANY. INC,
400 VIRG NIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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Secretary to the Scard panel, and s¢ we o have scome control

LS ]

over it; and will inguire today.
ES. REISS: Thank you.
(Becar: conferring.)

CHAIRYAN SYITH: We keep a 1li

}4
ry
4]
w
2l
<
(&
h
o
w

transcripts in the hearing room.

¥S. WEISS: Thank ycu.

Ry
ot
e g
®
A
»
O
-

The second thing I wanted %o bring up ar

I

mn
O

¢ S

[

specs. I am not guite sure exazctly hcw to do th
thought I would bring it up before ve leave. There have
been many references throughout the hearing t¢c reguireaents

that will be incorporated into the tech specs for the plant

=
(=
wr
v
4
w
o
®
=
2 )
o
r
v
«

LY
0
o

prior to restart, changes that wi
specs.

And as w2 are beginning to get the £findings
together, it has occurred toc us that we really cucht to have
those scme place on the public record before the ha2aring is
over. And I do0 not know what the schedule is feor greducing

these, or if there is any mechanis® for making these gublice.

LA

)

BAIRMAN SMITH: Mr. Trowbriije.

¥R. TROWBRIDGE: 4We had not anticigated, ¥r.
Chairman, that the tech specs any zore than scee of the
final proczdures vould necessarily be ccmpleted drring the
course of this hearing. They would be in the category for

the most part of iaplementaticn by the staff of regquirements

ALCERSCN REPORTING COMPANY INC.
400 NRGINIA AVE., S W WASHINGTCN, O.C 20024 (202) 554-2345




10

11

12

13

14

15

16

17

18

19

21

]

24

28

approved or estallished by this Board.

DR. JORDAI: DRren't tech specs part of the restarct
ceport?

¥R. BAXTER: Cur proposed tech specs are in Chapter
11l.

MR. CUTCHIN: Certain techrical specifications, Mr.
Chairman, are also the subject of CToard order itenms,
particularly items related to IELE Bulletin 79-0S. There vas
a direction there that rertain tech specs would be submitted
to the Staff. At the time of the writing cf NUEEG-0€80 the
Staff had not received both tech specs and the safety
evaluation supporting those tech specs which is reguired of

Licensee.

at to

(4]

That matter will te updated in the supglenm
NUREG-2680, but I have nc reason tc believe ncw that that
item will be finally vwritten off on as the Licensee
indicates. That is something that is ncrmally finalized
auch closer to the time that the plant would e 2stimated to
be ready for restart.

(3card conferring.)

DR« JORDAN: Befcre ¥r. Pcllard ccntinues his cross
examination I just want to suggest one procedural itenm,
Finish with your juestions on Weramiel's testinmony but before
Mr. Curry starts I would like to suggest that he take us

through cn2 of these ~- at least one of the f2ult tree

ALDERSON REPORTING CO! "ANY INC.
400 VIRGINIA AVE, S W, WASHINGTON, O .C. 20024 (202) 554-2345
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(Board conferzing.)

DR« JORDAN: I'a sorry. it looks like I was ahead

of tise, Lut I won't need %o make this speech lazer.

-~ 4 " > r : & > = +9% & . - - b S
¥s POLL28BDs I think thax would le very helpful.

v

I jSust msanted to contianve ¢n this discussion ¢f the

technical specifications.

In UCS® vwiev part of the proposed findinsgs which
would intend to submit vould degend tpon an asssessment of
the actual techniz:l specifications. From 3y owa experien
I know that wvhen technical specifications -- ah atteapt is

zade to write thea, it f-eguently has been found ian the pa
that the plant design or the availadbility ¢of instrusentati
precludes the adogtion of some particular technical

specification.

Alsc, in the testisony we have teen soing through
in the last few days the reliability of particular systeas
can e affected by the allcwadle cutage tize for any

pacticular train 3z systea, and I aa scmevhat a2t z loss to
gnderstard hov I can prepare propesed f£indings witheout
seeine what the actual technical specificaticons are geing

te.

ALDERSCON SEPCATING COMPANY NC
400 MRGINIA AVE, S W WASHINGTON. O C 20024 202 554-7345
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Now, I did rot fully follov the dis~ussion that we

have just had. It seems to me that the Staff counsel sas

somehow Jjust because that is the normal way of doing things
we should not expect to receive technical specificaticns
before we have to dc our proposed findings.

And I just want to express the view I do not agree
vith that. I think they are a vital part for smuch of the
testizony that has gone or through this hearing.

R. TROWBRIDGE: ¥r. Chairman, as I think ¥r.
Pollard well knows, there have been many, many ~2perating
license hearings tefore the NEC and the ASC tefore it.
Technical specifications have always been z matter in some
cases of discussion, but always the final pregaration has
bean one of the items that came along after the hearing and
as part of the signoff prccess by Staff.

In this case, the case of this proceeding, it seenms
to me you have very explicit directions from the Coamission
that you take the reguirements so far as far as you feel you
nead to take them and specify them, but the detalled
information s left to the director unless the cfoard
concludes otherwise.

CHAIRMAN SMITH: I am trying to recszll, Y.
Pollard, if I have ever seen an initial decision by a

Licensing 2oard which gces bdeyond rather general license

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE S W, WASHINGTON, O C. 20024 (202) 554-2345
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conditions, even down to the pcint of tech specs, znd I
cannot. Maybe you can help 2:e on it, but I just --
(Board conferring.)

CHAIRYAN SNI

=]
=
..

¥r. Srenner and Dr. little pointed
out that they have seen initial decisions by licensing
Boards refer to tech specs and make requirements for tech
specs, making the general stateaent that tech sgecs shall
include certain conditions, but never tc the pcint where we
actually get ianto the approval of specific tech specs, nor
do we, of course, ever write tech specs in an inisial
decision.

It seeas tc 2e -- and this is not a rulin~ or
anything. I'm just trying to open it up fcr discassion. It
seens to me that the appropriate place to challenge adeguacy
of tech spacs is when they dc not -- when they are issued
after the hearing if they 4o not ccaport with cenditions set

out by the Board ard agproved by the Commission. Then you

O

have a show cause cpportunity, but it just does noct seem t
me to be an appropriate part of the i .tial decision itself,
but I 40 not know.

We will hear argument on it. I call upon ay
e@xperir ce and the experience of others. I just dc not
recall that being a2 Judicial NRC procedure, if I understand

correctly what yoi1 are asking for.

T

weuld like o

-
5R. 2

iOWRIDGE:s Yr. Chairnmarn,

-

ALCERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S 'N. NASHINGTON, O C. 20024 (202) 554-2348
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point out that this suggestion coaes extraordinarily late in
the gaze. If this had deer iaportant ¢ UCS we should have

heard about it many msonths agc.

The Boari has been alloved tc estizate a hearing
schedule ¢t> the Comaission. The Board invited comaents froa
all of the parties on what the hearing schedule miga. bSe.
Had anyone sentioned technical specifications had %o lre
prepared and sizned off, April 30 would have been 2
ridiculous date. So would Yay 3C.

CEAIRAAN SEITH: Gell, thL.t is generally the

Board's viev of it. And if you want to acve us froa that

-

view, I guess the bdall is over there Z¢or you %o 40 it.

Licensee? There will e ~-- you ¢éc have proposed tech specs
now. Are those not subject to challenge. If they do not
seet the reguireaents of the Comaissicn’s crders, then ttey
vould be sadbject tc challeage at this tize.

EE. TROWBRIDGE: They could have Seen. There was
apple opportunity to 4o that.

8B. BAXTER: The reguirements are scing %0 be set
by this Z2oard in its initial Zecision 20 a cerzain extent
and then by the Cosmission.

DR, JOCRDAN: Yes.

th
(8]
2}
-
7
"
o

CHAIRZAN S¥ITH: That is ancther reason

o
o
n
O
"™
o
o
0O
r

the t.adition has deen is soretines the reguircene:

ALDERSCON FEPORTING COMPANY NC,
400 VIRGINIA AVE., S W._ WASHINGTON. 0.C 20024 (202) 354-2348
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ion issuyes,

specs are not known until the initial deci

n

except that there =»re many t€cl specs vhich are not at issuye

L]

3 in the case. Yaybe yocu are referring to those.

4 M3 . POLLARD: Yes, I underst>nd ncw. I think this
§ discussion has been helpfnl. Thank you.

8 DR« JORDAN: I am.ght ask the Staff is there a

7 similar situation with respect to other BLW plants, that

8 although the mocdifications have been na;e, the tech specs

9 still remain to be finalized?

10 MR. CUTCHIN: Dr. Jordan, I am not aware that that
11 is the case. I believe that any time there was a design

12 modification with approval for continued operaticn, the tech
13 spec reflecting the existence of the modificaticn had to be
14 in deing at the tim- of operation with that mcdification in
1§ place. However, I might sugges®: that for a lcok at types of
18 technical specifications that were the subject of the ILE

17 hulletin, those appear at pages C-2-14 and 1%t of the NUREG
18 Report 0680, and taey are very specific.

19 In many instances they say that the change, for

20 example, will be added reducing existing high pressure

21 reactor trip set point frem 2350 to 2300, and if someone

22 wvants to argue vhether SO psi is the appropriatu change,

22 that has been in the record ncw since June of 1580. Many

24 others are equally specific. So it is difficult to see what

2% a problem could be with those types 0f specifice.

ALDERSON PORTING COMPANY. INC,

400 VIRGINIA AVE., S W . WASHINGTON, D.C. 20024 1207, 554-2345
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We are not revwriting the total tech specs fcr the
plant. They are 3oing to address specific design
mocdifications that came out of compliance with the
Commission's orders or whatever the Ecard might decide to
impose.

DR LITTLE: Mr. Dornsife, there is cne item that
we would like to have taken care of pricr to the emergency
planning testimony by several pecrle with the Ccmmonwealth.
i reviewing the professicnal gualificaticns statements,
particularly of Mc. lothrop and ¥r. Lamazin, and to sonme
extent General Smith, we found that there was nct safficient
detail to make an opinion on their gualifications to do the
jobs that they are doing. For example, it say. -- scme of
them would say "I was a professional military man"™ with no
indication of what type of rauk and what branch of service
and what job functions were involved and that sort of thing.

We would like a more speciiic resume for those
three people. The ones from 4s. Hiley and ¥rs. Cox and
several others appeared toc be ckay.

CHAIRMAN SXITH: You may proceed, ¥r. Pcllard.
¥hereupon,

JAMNES CURRY
AND
JARED WERMIEL

the vwitnesses on the stand at the time of recess, resured

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (222) 554-234%
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the =tand and wers further exazined and testified as follows:
CRCSS ZTX2A¥INATCN - Resuszed

BY ¥R, PIOLLARD:
o . 4 . . - = - .
g If we could return bdriefly, ¥r. Wersiel, %2 cur

indications to the stean generators anéd its role in
controlling the lavel in steas generatcrs. This wvas

addressed o5n page 3 of your testisonvy.

the effect that the eszsergency feedwvater flcow instruzentation
vas 0ot neaded %O manually control the steaz generater
level, is that correct?

2 (SITNESS SEBEIEL) I 20 not telieve that is what I
said eantirely. I delieve what
in the steas generator the c_ erator wotld srefer ¢tc use his
level indization as opposed to flow indicazion fzom the
punp, tecause if he used the flowv indicat.inr he pust infer
vhat his level would e instead of getting a Zirect
iadication.

Q Ckay. Have you revieved or had cccasicn tc exaaine

"
w
o
0
"
W
-
Ll
1]
)
(8}
0
o
"
(8]
)

the basic design 0f automaztic stean gene

systens?

2 (NITNESS NEBNIEL) ¥o, I have 2ct.
g % you wvere told that otne of tle input signals o

an autc2atic level ceontrel systen was feedvater fice

A OERSON REPOATING COMPANY NC.
400 MIRCINIA AVE, S W WASHINGTON, O.C 20024 1207 554-7348
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aight change your

indication

automatic indication

comparater

wvould

inforaation and then

p

not heatei as

A
heated?

Q

B

cocrect.

c
-

t9 the vater
that not initially cause a decrease in

collapsing

A

reguire some tizme to

16,831

opinion as to the usefulness cf flow
for the operator in centrolling level?
(RITHRESS WERMIEL) Ko, I dc not think so reczuse an

W

can be dorne guite guickly by

or some device like that. The cperatcr, 1

assizilate
appropriate adjustnent.

2242 the

You would agree with ze that

the noraal feedwater is,

(SITNZSS WEESIEL) Emergency feedwater is neot
That is right.
(3ITRESS SERMIEL) Yo, it is not heated, that 1S

And that if you added cold, relatively cold water

which is boiling in the steam generator, would

level by
the stean vecids?
RERNIZD)

(BITNESS Yes, it would.

g So that if he was relving upon his level indicatica
and increased feedwater flow, he migh: cee 2 decrease in
level.

i (WITNESS WERNIFL) He might, yes.

D8. JCRDAY: Yr. "erziel, I suess I an a little

ALDERSON REPCRTING COMPANY. INC.
400 VIRGINIA AVE., S W . WASHINGTCON. O C. 20024 (200 S84-2345
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confused. You said that the opiriior weould prebadly watch

his level indication primarily, but weuld he not want the
flow indication in helping hiz arrive at the prcper level?
Isn't that an important adjanct to the operator?

WITNESS WERMIEL: VYes, it is. I 2id not mean to

imply it vwas not important or he would not use i+, not at

all. I just -- wvhat I meant %o say was if he is controlling

level in the steam generatcr, I believe he will de nmore
interested in his level instrunent directly.

DR. JCRDAN: All cright. OCkavy.

(Pause.)

BY ¥°, POLLABD: (Resuming)

# A#ill there De safety grade enerjency feecwater flow

indication at the time of restart?
A (FITNESS WERMIEL) Yes, there will Ye.
Q Ckay. When we terminated yesteriay we were

discussing the level indication for the coniensate stcrage

o
O
a0
-
Q
o
"

tanks which is discussed lec¢inning con rage
testimony under item III, which refers us to item II.R.2.1
which is on page 21 of your testimony. And under the
comment section theére you say that "The fully redundants
condensate storage tank level arrangement is scheduled for
implermentation by January 1, 1982 in accordance wi<h
NUREG-0737 longtera requirements."”

Can ycu tell me, please, where specifically in

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, 0.C. 20024 (202) 554-2245
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§ reactors is identified as January 1, 1882.
8 c Yes, sirc. ¥y guestion is whare is -- I zean, in
7 itea II.E.l.1 can you point to 3e to show where that itenm

8 adiresses condensate sterage tz2nk level?

10 items under II.£.l.1 are lumped together. The specific
11 iteas are nnt identified in 0737 individuallv.

12 ¢ Can you tell ze then where is the docuzentation
13 shich says this pacrticular reguireaent is a longter=

14 requirement rather than a shortterz reguiresmen
18 A (SITNESS WEPMIEL) I do not kxacw of docuzentation.

18 This is the Staff's gpractice for this particular icses.

17 Cc ¥hat makes it a longtera item?
18 2 (SITYESS WEBNIEL) §Fe have fosond that eguipment

19 delivery is a severe ispact. Iastrumentaticn Zdelivery has
20 bean a very severe problem in a nunlter ¢f cases, and in ¢th
21 cases wher? plants have safety grade pri~ary scurce £

22 wvater, the instruaentatiocn they want to provide they waat ¢

Q
b
0
"
Wt
or
w
o
"
be
'
bt
"
-
(4]
(8]
"
L)
o
.

o S
alificati

e

se2t %he 3

(]

24 vords, they vant to provide safety grade indicaticn, and the

28 safety graie instrumentaticn required has sguigment delivery

ALDERSCN REPCATING COMPANY. NC
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ve reccgnized that there is pgresently level indication on

both conisnsate storaje tanxks, that its impact con overall
system reliability was rot great, and therefonre, uwe
recognized that since thera are these groblems with
equipment delivery and such that we could grant a stay or 2

|
|
|
time pericd, interim time pericd where the item did not have
to be implemented if ther: were probleas in doing that.

o
<
v
.C
'J
w
re
§ o
'4
'
o
~

to restarct even i€ there were eguipnent

(Counsel for UCS conferring.)
Q Were there any items among the regulirements I0Tr
emergency feedwater systems that the Staff has considered so
vital *hat they would reguire them %o be iaplemented grior

problers?
A (RITSESS WERMIEBL) 1 ¢o not ==

CHAIBYAN SMITH: #hat are the beunds of ycur

- -

guestion?

MR, POLLARD:s Of all the reguireasnts aprlicable tc

emergency fa=iwatar systens.

GITNESS WEZRN¥IELs I 4o not recall any cf£fhand, I
do net -- I cannot _hink of any at this tine.
BY ¥R. POLLARD: (Resuming,
corzansating actieons

G What compensating features oOr
have been taken to justify allowing
redundant safety srade level indicatien £fcr

Jater source at “41=-1?

ALDERSON REPORTING COMPANY NC.

400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202 354-2345
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fact that there are actually two tanks, that ther2 are

backup wvatar supplies, backup pr and procedures for

]
O
™
[*%
"
g
n
~

utilizing the backup water supplies we felt for the
shortterms vere sufficient.
Q So it is again a2 zuestion of +he level of risks

posed by the present design as to how long you are

wi
o
b
0
ad
O

allow that level of risk to persist,

A (WITSESS WEaEMI

"

L) And the fact that when we view
it in the 2verall systexr o0int reliability its inmpact is not
savere.

Q 2ut it is severe encugh that you are unwilling to

"

let the plant operate for the rest 0f its desion lifetime in

o

this confi-uratisn.

A (NITSESS WERMIEL Yes, We

(A1)

is a fezture

'—‘
ot
-
)
in

se
that shoull be incorporatef in the design because it has
(Counsel fcr UCS confercing.)
Q In the Staff's deterainration that eventually they
should have tc have safety grade redundant level indication

primary ssurce of water for emergency fesduwater at

for the
T¥I-1 did the Ztaff szake the findinc that the prevision of

-
=
(e9
0y
n
(™
L# 4
n
'ad
w
e}
L]
=
w
L3
w
A
b
§ o
54
'l
(9]
b |
-
=]

that instcuzentation would pre

protection which is reguired f£or the public health and

ALDERSON REPCRTING COMPANY NC.
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i am reading £from the regulations of 5C.109 which
is entitled "Backfitting,™ which says under shat conditions
the Commission may ra23uire backfitting of a facility.

A (ITNESS WERXIEL) ©No, I do not believe reference
to that parct of 10 CFFE SO was in the thinking process.

G Well, T am not asking whether you specifically
considered this regulation. Yy guestion is will the
provision of this instrumentation provide substantial

additional preoctectior. fcr the public health and safety?

B (NITNESS WERMIEL) I do not know how to define the
vord "substantial.” I relieve I just said its impact in the
overall reliability of the systea is not that great. So
again, I cannot gut bcunds on the wori "substantial,” and I
do not know how to answe:s that guesticn.

Q Let me ask it a different way. Suppcse -- make the

assumption that after restart occurs Ystropolitan Edison

ot

cones back to the Staff and says vwe »re not gcing to put in
the redundant level insirumentaticn on the condensate
storage tank.

D5 you consider that instrumentation -- that

o
o
o

reqgquirement %¢c e so0 s0iid a3 requirerent that ycu would th
order the zlant shut down?
A (3ITNZSS WEBXIEL) I think we would have to take

that particular point unier aivisement and conesider it on a

ALOERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-23458
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case 2y case basis for this particular plant. ¥We wculd want
Justification for why they do not propose 2o 40 it when ve
have asked for it, and tlhen ve wou.d 2ake our -- use our
engineeriny judgsant to detersine if that justificaticn
varranted their case.

8 But I ae correct as far as the infocsation you acw

have available to you and the Zdecisions the staff has zade,

you have decided that this is a reguiresent that aust :e
isplenented in the longter=.

2 (BITNZSS GEBRXIEL) VYes, sir. 2Apnd we =--

* But you are not willing tc say that the dasis for

providing it sust be iaplenentesd is it weoculd previde
substantial additional p.otecticn for the pchlic?

A (§ITNESS WEREIE

[
Sme
LR
LN
[ ™
n
o
e
(8]
s ]
o0
o
o~
2
(8]
[
A

- 4
W
ot
o

¥
Y
o
.
W
n

what was involved when this pacticular item was created. I

people that d4id wve: 2 thinking.

I knov that vwe have decided that it dces provide a
measure >f additional capability to the operator which ‘ve
feel is -- it has merit.

c Do yct know £ any other legal authority or

.

regulations which give the ¥RC the authority to inxpcse

b
ot

additional regquireaents without saking the finding that
itional protection £or %he

vould provide sulbstantial

add
health ani safety 2f 2he pullic?

0

ALDERSON SEPCRTING COMPANY. NC.
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1 Yl. CUTCHMIN: I cbject, ¥r. Chairman. If he is

nk the guestion

2 asking for a legal interpretaticn, I t!

>

3 should be iirecte? toc one who could give 2 lesal

4 interpretation.

s CHAIRFEAN SMITH: If in the perforaance of his

6 duties he has to make a determination as to =-- or act under
7 advice as to what is legally within the Commission's purview
8 to enforce, then he can answer. If he doces not kncw, then
9 he can say that.

10 NITNESS WERNIEL: I really 4o not know wvhat is in
11 the purview of the Commissiocon's enforcement policy for

12 backfits. I know we at times in our licensing we reccmaand
13 backfits, and ve review them, as I have said, with our

14 engineerinz judgment on 2 case by case basis, and we right
1§ safety evaluations which are reviewved ty cther staff peopl
16 and eventually go to ‘he Commission for concurrence.

17 That is basically wha. I 40, and that is ay

18 understanding ¢f the -rocess.

19 (Counsel for UCS conferring.)
2C BY ¥R. POLLARD: <(Eesuaming)
21 Q When you make a recommendation for a change in

22 design or a backfit, 4~ you make that recommendation on the

basis that it would proviie supstantial additional

8

24 protecticn for the public, or do you make that

25 recommendation just on anything that has merit that weculd

ALDERSCON REPORTING COMPANY INC,
400 VIRGINIA AVE., S'W , WASHINGTCN, 0.C. 20024 (202) 554-2345
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result in an improvement?

A (WITNESS WERMIEL) No. We make the reconmmendation
that the public health and safety would e imrroved. The
vord "substantial”™ I find so subjective and such a measure
of degree that it is argumentative, you know, and we make --
ve make judgments, and of course we would review it then, if
that is the way the regulation reads, 3s a substantial
improvement.

In other words, wWwe are not making recsmmendations
lightly. #We would do it recause health and safety would be
improved, we feel

BY NS. WEISS:

Q Po you have any idea how many backfit Erders go ocut

t¢ operating plants in a yearc?

? (WITNESS WERXIEL) Absolutely no idea.

Q It's a very rare thing, isn't it?

A (FITNESS WERMIEL) Not lately it has not teen, not
at all.

Q It is not something -~

PR. JCRDAN: I missed the guesticn.
BY MS. WEISS: (FResuming)
Q I am trying to get a fix for whether it is ncrmal
operating procedure at the NRC to issue backfit crders anv
time you think that safety at the plant might e imprcved.

. (WITNESS JERNMIEL) We are constantly reviewing

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S'W, WASHINGTON, 0.C. 20024 (202) 554-2345
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plants at different stages fcor lackfits,
recorrendations. Lately, of course, we have made guite a
fevw.

Q Would you say there was a fairly high standard of
improvement, that you do not issue a backfit order to an
operating plant any time you think the safety can be
improved somewhat?

¥R. BAXTER: MNr. Chairman, I object to the
materiality of this line of guesticoning. We have no
indication that the Licensee is not going tc implement this
requireasent, and it is clearly stated ry the witness that it
is a regquirement that the Staff has i=zposed, and <hy they
have imposed it and what degree of improvement he thinks .s
going to come from it. Why the exploration cf a legal
authority is teyond ze.

CHAIRMAN SEITH: I think your objecticn may le
sustainable now. However, if the concept is not explored by
Bs. Weiss, it is gecing to te explcred by the Zoard when we
try to detarming what the basis is for deferring the safety
grade ~utomatic initiation. So the same guestions will De

relevant then. As a matter of fact, I have »een wvaiting for

®

a hiatus in their exazination to ask some gquesticns «f th
Boerd on th' s area., I think vyour obfertion is ceorrect; that
is the state of the record.

On this one particular item if it is not at issue,

ALDERSON REPORTING COMPAMY, INC,
400 VIRGINIA AVE , S W, WASHINGTON, O.C. 20024 (202) 534-2345 o
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vell, all right, then we will sustain the obijection;

general line of questioning will come up again,
HS. WEISS: I am just as happy to let

bring it up.

WITNESS WERNI

tey

Ls I would like to make an overall
statement. You knew, we are concentrating on cne item, and
we have been looking, the Staff has locked 3t emer~ency
feedwater system reliability. This is a part oi the cverall
upgrade of reliability and is 2 part of a number of
backfits; therefore, ve consider the improvement in
reliability a substantial iamsprovezent or benefit to pullic
health and safety, this being a part of that. In and of
itself I d5 not know that I would characterize it as such.
BY ¥S. WEISS: (Hesuming)

0 Well, the questions I was just acsking ycu were
general guestions, and they did not go =--

A (WITNESS WERMNIEL) OCkay.

9 Precisely to this amendm2nt, but the guestion that
is on 3y aind and I think is on the Bcard's aird 2t the
moment is after you impose backfit order, and I think wve
would all agree that that is a significant action which is
not taken lightly --

A (NITYESS 4ERNIEL) Yes.

» And it includes deadlines, as it 4id ia this case,

and deadlines i rior to restart. The plant is down until

{

ALOERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE., 5'W, WASHINGTON. D.C 20024 1202) 554-2348
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certain things are accoaplished.

I would like to have some feel that vcuy have

criteria £for vaiving those, that they arce not infinitely
flexidble based upon what Yr. FPollard referred tc as

practicalities. 2?lease feel free to zcrient on that if you
would like to.

i (WITNESS WERMIEL) 1As I said, you Lnow, we felt
that the zrotection provided by the existing design, thi
particular ites was such that on an interina basis the
implementation of this was not iamediately reguired in the
short ters, and that was the judgment that ve used.

c Well, ve are also against this backdrop. ©We are

also considering the energency feedyater automatic

initiation.
A (SITNESS WERXIEL) Yes, we ars.
(5 And aany other itezs. So can you give me an idea

if you have soae Jgeneral criteria by which you Jjudge, fecr

-

example, if lLicensee comes to you three weeks ago -- I think

.

there was 2 seeting in ¥Yr. Ross' office which yecu say have
attended, ¥r. Denwccd R2oss.
CHAIREAN SXITH:; ¥Ys. Weiss, we -~ Yr., foss 'as

present and discussing in cgeneral NUEZG-0737 items, and in

“

particular vater leve¢. indication in the reactcr vessel
vhere the sane 3dabate hzs come up, and I aight ccroend t-at

fer ycur teading. Anéd I urge you to cortinue ycur ingriry,

ALDERSON REPCRTING COMPANY, INC,
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because there are confusing items open there as far as the
Board is concerned.

8Y MS., WEISS: (Rezuming)

Q Well, the gquesticn simply was that it has haggened
in the past in this case, and I think it is ceasonable to
anticipate that it will happen in the future that the
Licensee will come to you and say we have prcblems with
meeting this deadline; can you give us six months or until
the next refueling or whatever.

Are there some criteria >y which yocu are going to
judge thecse requests?

A (4ITNESS WERMIEL) I think generally we wvould, as I
say, study these particular items on a case basis for this
pacrticular plant. We would lcck at what is provided as a
backup, say, to the implementation of the particular
concern. We would look tc see based on our engineering
judgrent whether that backup proviles sufficient assurance
of maintaining the public health and safety on an intzZins
basis.

We may even ask for a numerical probabilistic
approach to our decisicn to make that -- to decids that from
a probability standpoiat the particular item ca. be delaved,
that sufficient defense in depth is available in the current
plant ~>~.ugement tc allow the delay.

CHAIRYAN SNITH: How about cost effectiveness? In

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE, S W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 the first instance do you take that into account?
2 WITNESS WERMIEL: W2 have not, at least in my
.

3 knowledge, ever assessed cost in our licensing gractice that

4 I am avare of in my wcrk.

5 CHAIRYAN SNITH: You would =--
8 WITNESS WEBMIEL: Indirectly I suppose cost is a

7 concern, b2cause if an item ragquires the plant to be shut

8 dovwn, then cost if certa_.nly a concern recause every time --
9 every day the plant is shut down is a substantial durden on
10 the utility. So I believe it is only indirectly that this
11 particular type of cost is assimilated in the licensing

12 practice.

13 DR. JORDAN: This topic, of course, will be pursued
14 more generally by the Boar? when we get to discussions of

1§ the improvenment of all the itess frcam the restart design and
16 its estimated probadility ¥r. Pollard referred tc yesterday,
17 and vhether the probability estizates with restart are

18 really high enough, and sc it is -- as I say, we will

19 discuss the totality, bdut the Board will not be involved

20 with the individual things. However, that dces not prevent
21 Mc. Pollard from looking at the individuxl items.

WITYZSS WERMIEL: I understand.

CHAIEMAN SMITH: Vs, Weiss, I interrupted you to

hd

point out that we had Dr. Ross, and I forgot to ever get to

a ® 8 B

sy point oa it, s2 if you thought it vas a pcintless

ALDERSON REPORTING COMPANY. INC,
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interruption, it was.

I do conrend the reading of the transcript on that,
and recognizing who Dr. 3oss is and what his
responsibilities are, you have to take into account that
this witness may not be at the level where those judgments
are made. However, I still urge you to determine tc the
extent that you can what he does know abcu+t it.

ES. WEISS: A gratuitous comment is on the way, but
I have noticed that sometimes there is a disjunction between
the person who makes the decisicn and the person who knows
the information upon which the decision is based. And I
generally wvould rather have the latter, and I think I
pcobably 15,

BY MS. WEISS: (Resuming)

Q You mentioned as one criterion you look at what
exists to back up the system, and I think ¥r. Pollard will
pursue that with respect to backups to the condensate
storage tank level indication. But I wanted to pursue Just
a bit on backup to automatic initiation of emergency
feedwvater.

Would it be generally accurate to characterize your
testimony yesterdiay as having stated the cpinicn that ltleed
and feed provides the reguisite backup, at least in the

interinm, which compensates for emergency feedwater automatic

initiation?

ALDERSON REPCRTING COMPANY NC.
400 VIRGINIA AVE., SW., W 4aSHINGTON, O C 10024 (202) 554-2345
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A (WITNESS WERKI

(8]

L) That is part of i+ In the

"

event the 2xisting automatic initiation system did £fail,
feed and bdleed is part ¢f the backup. Further tackup is
provided by the operator's capability to manually compensate
for the failure that might cocapromise his ability to deliver
emnergency feedwater flowv, and the time pericd in which he
can take action which ve daem to be sufficient.

Q Within five minutes?

N (BITNESS WERXIEL) No. He has 2C minutes by
analysis as a minizum now.

Q So you have defined success differently for
purposes of that analysis than you have for ¥%r. Curry's
analysis of success, emergency feedwater initiation.

A (WITNESS WERMIEL) Mr. Curry has already testified
that he looked at a specific case, a five minute case. He
did not look at recovery capability over a 2C-minute period,
and T believe that is on the reccord.

Q Have ycu analyzed the capability of an operator to
recover within 20 mjnutes any of these scenarios that Yr.
Curry presents -- the loss of offsite power, lcss of COC

povwer, loss of AC power, loss of main feedvater?

A (FITNESS CURRY) I have nct, no.
Q Do you know?
A (SITYESS CUBRY) I believe in the ZEW reliability

stuly, that is, BAW 1584, the 1S-minute and 30-minute cases

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTCN. D C. 20024 (202) 554-2345
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are discussed and described, and there is scme credit for
recovery included in there.
(Counsel for UCS conferring.)

0 And is it still accurate that the Staff has not
received or revieved a detailed description from the
Licensee of the bleed and feed anocde of cooling, that the
equipment used and the measures required and the prccedures
reguired to manipulate?

A (BITNESS WERYIEL) I am not faailiar to the extent
that we have revieved feed and bdleed., I belleve I said on
the recerd that vwe have not seen an apalysis of the decay
heat removal capability over an extended period of tize for
the feed and ble2i ncde.

C MYaybe the Pest way tc #sk it is wvhether there has
been any change since the time M¥r. Jensen testified with
respect to what the Sta{! has reviewed?

A (NITNESS WERNIEL) "Not that I am avare cf.

Q The Boari has already 2xpressed the opinion that
they are interestad in the general thiangs. I have an easier
time understanding it when I focus on scme sgecifics. I
would just like t2 pursue for one =oment or so the level
indication on the condensate storage tank wher2 wve are now
concerned about the prima.7 vater suprly for the energency
feedwater pumps.

And if I heard you ccrrectly, ycu said part of the

ALDERSON REPCATING COMPANY. INC
400 VIRGINIA AVE, S W, WASHINGTCON, O C. 20024 (202) 554-2345
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consideration of the backups available to compensate for not
having fully ra2iuniant safety grade level indication at the
time of restart was the availadility of other water supplies.

A (WITNESS WERMIEL) VYes.

Q That is correct. Now, in your review of the
emergency procedures for transferring the scurce of wvater,
is it not correct thﬁt one of *~e principal indications that
the operator will use to decide whether to transfer toc the
alternate wvater supply is specifically the condencsate level
instrumentation?

A (4ITNESS 4ERMIEL) Yes, it is.

Q Well, if it is the instrumentation itself which is
not fully complying with your longterm regquirements at the
time of restart and it is that instrrmentation which the
operator will use to determine whether to transfer *o the
alternate water ssurces, [ have difficulty understa ding hcw
the alternate watsr sources can be a compensating feature
for not having the level instrumentation.

A (NITNESS WERMIEL) If the level instrument should
fail, he will kxnov that he must get an alternate scurce. It
will indicate that he has no level in the condensate siorage
tank and therefore must recover from that.

Q Well, but ycu have -- what particular type ofF
failure molie 1ii1 ycu assume when you just made that

staterent?

ALODERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S W, WASHINGTON. D C. 20024 (202) 354-234¢
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RN¥IEL) Perhaps the power supply to the

instruments have failed.

Q All right. So can ycu discuss a2 failure of the
level instrument which indicates aieguate water in the
condensate storage tank when in fact there is a decreasing
level or inadegquate water to provide a positive suction head
for the pumps?

) (NITNESS WERMIEL) He doces have two indicators, one
on each tank, so I would assume if he jot divargent readings
from them, he would question the one or the other in an
attempt to f£ind out which one is ccrrectly indicating the
level.

e Are the levels for the two condensate stocrage tanks
always the sane?

A (WITNESS WERMIEL) I believe they are suppcsed to

be, vyes. There is a reserve volume in each tanr that is the

~same, 150,000 gallons in each tank.

Q Y¥2s, but wvhen we are taking water out c¢f the tanks,
do the level ¢f the two tanks decrease in step, that they
both are going down alvays at the same level?

A (WITNESS WERNMIEL) The tanks do float on the
system, and they are not supposed to e isoclated one from
the other normally.

Q I see. Is this the existing instrumentaticn safety

grade with the exception of being not redundant on each tank?

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE,, S.W . WASHINGTON, O C 20024 (202) 554-2345
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A (BITNEST WERRIEL) I do not recall offhand if it is
fully safety 9..42. I could not savy.

o] Wiil1 the operability of that instrumentation e a
limiting wv.ndition for operation in the tech specs?

A (§ITNESS WERMIEL) I believe there are limiting

conditicns concerning the volume of vater in the tank.

Q That wvas not my guestion. Is the coperability of
the level instruments going to be a liamiting cendition for
operation?

A (RITNZSS WERFMIEL) I do not recall.

Q Do you think it shculd be?

A (SITNESS WERMIEL) I would say .nat once the
redundancy is provided that certainly some cperabilicty
reguiremenc or action statement shculd be implemented.

Q I as not -- let me see if I can -- I am sorry. Let

me phrase the guestion more specifically. It is ny fault.
At the tize cf restart wvhen we will not have redundant level
instruzentation on the condensate storage tank do you
believe the cperability of the instrumentaticn which will Dle
provided at restart should be the subject of a limiting
condition for operation?

A (AITISSS WERMIEL) I telieve so, Yes, Ltecause then
he could rnot verify that he is meeting his tech srec
reguirement for providing the raguirei level.

v Nor could he decide when he needed %to switch toC an

ALDERSCN REPORTING COMPANY, IN(
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (20 ") 554-2345
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alternate water supply.
A (4ITNESS WERNIEL) That is true.
Q Thaak you.

If ve can move on now to -- I'm sorrcy.

DR. JORDAN. A little clarification.

WITNESS WERNMIEL: Yes, sir.

D: . JORDAN: The two tanks, A and 2, I see on your
diagram are connected all right, but are the valves open so
that the two levels do r< "*in the same?

WITNESS WERNMIEL: They are supposed tc be, yes,
sir, and they ars supposad to be locked open,.

DR. JCRDAN: I see. Okay. That I had not
understood. And then you say there is a level indication
for each tank.

WITNESS WERMIEL: VYes, sir. Yes, sir, there is.

DR. JORDAN: All right. Eventually that will be
radundant information on each tank.

WITNESS WERMIEL: Yes, sir.

DR. JORCAN: Is iz -satliaucygs information oa level
that is redundant, and § there then a low level alara? Is
that the wi it works?

WITNESS WERMIEL: Yes, sir, there is. That is
correct.

DR. JORDANs All right. That is fine,

BY H#R. POLL?XDs (Resuming)

ALDERSCN REPORTING COMPANY, INC,
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(o} Now, all of the backups that we have Jjust discussed

for this condensate level in terms of the alternate water
supplies, in terms of bleed and feed, all cf t-cse
alternatives will still be available after the redundant
instrumentation is irnstalled, isn't that correct?

A (WITNESS WERMIEL) OCh, yes.

Q You do not intend to relax the regquirements.
A (HITNESS WERMIEL) V¥No, sir.
Q So then I am corract that these alternatives are

not something that have bezn added tc¢ ccapensate fcr the
lack of r2iundant information. It is just that you
considered their existence in deciding tc allow restart
vithout the redundant level instrumentation.

A (FITNESS WERMIEL) That is correct.

Q Okay. I am referring now to item 4 on the tcp of

page 7 of your testimony. About the middle of the paragraph

you refer to recent Licensee eveit repcrts indicating the
need to improve the guality of s:'stem testing and
maintenancs.
How recent are theose LERs?
A (§ITNESS WERNIEL) That acgain is a statement that

comes out of NUREG-0611, and I believe the LE"s in guestion

there are far a time peried just prior to publishing of that

document. I am not familiar with the exact dates for that

time period.

ALDERSCON REPORTING CCOMPANY, INC,
400 VIRGINIA AVE,, S.W., WASHINGTCN, D.C. 20024 (202) 554-2345
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0 Can you help me and tell me adcout when 0£611 was
puktlished?
A (BITNESS WERFIEL) Let me think a minute. I

believe it was publishe#d in approximzately the fall 2f '"79
sometine, late ‘77,

Q And this was after the other BEW plants had reen
peraitted to resume ogeration, is that correct?

A (RITNESS WERNI

)

L) VYes, I believe sc.

Q Did these lLicensee 2vent reports indicate
deficiencies in the changes that had been required in the
short tera vhich were the basis for allecwving the 2EW plants
to restart?

MR, BAXTER: I am scrry. I as confused. I

O
[ 5
n
®
o
b
W
o
‘

n
.

understocd 0611 was a repcrt on sestingh
SITNESS WERNMIEL: It is.
WITNESS CURRY: That is correct.
ER. FOLLARD: OCkay. I a2 sorry.
BY ME. POLLARD: (Resuaing)

C lLet me slow dcwn. Again, what my conrncern is that
on page 3 of your testisony you are descriling the cChanges
that have been made, cr actually it begins on page 2, alout
th2 bdu’lletins imposed the fcllowing specific regquicaments
related t» emergency feedvater systess, and then yvyou 2iscuss
the administrative measures about making suce that valves --

pericdic checks of preoper va.ve positions, re'ising

ALDERSCN REPCORTING COMPANY NC.
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procedures to assure that emergency feedwvater system valves
are returned tc their proper operation -- position following
testing, revising the tech specs, informing plant perscanel,
and operating and maintenance persconnel of the seriousness
and consequences of simultaneously blocking, and then ycu
say these administrative measures improve the availability
of the emergency feedwater system to Tuncticn on demand.
Then when wve get to page 7 you refer tc these
receat LERs which indicate the need to imprcve the guality
of system testing and maintenance. And basically my
gquestion is did those Licensee event reports occur after the
channes on page 3 of your testiasony “ad been implemented?

? (WITNESS WERNIEL) I do not think so. The 3EX
plants wer2 shut Zdown at the time NUREZC-0611 was teing
compiled.

Q But what about the da2stinghouse plants that the
report is written on? Have they Leen required to modify
their surveillance and testing procedures?

A (JITNESS WERMIEL) Yes, they have.

Q But nevertheless, thesa lLicensee event reports
indicated the need to improve the guality cf sy.tem testing
and maintenance.

A (WITNESS WERNMIEL) VYes, they did.,

Q You ther coantinue .aying, "Specifically, periodic

testing and maintenance procedures inadvertently result in,

ALDERSON REPORTING CCMPANY. INC.
400 VIRGINIA AVE, S.W, WASHINGTON, D C. 20024 (202) 554-2345
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1 ore, more than one emergency feedwater sy:tenm £lcw train

2 Dbeing unavailable during test."

3 Let me stop there and juamp down. And *hen you say,
4 "The Cffice of Inspection and Enforcement ha: .aken action

§ to corctect itez 1l." What specific action did the Office of
6 Inspecticn and Enforcement take?

7 A (HITNESS WERMIEL) My understanding of what they

8 did vas to review plant test procedures, pericdic test
9 procedures to verify that all testing ¢ emergency feedwater

10 system flow trains was done on a stagjered bdasis, and that

11 if that was not the case, measures were taken tc correct

12 that.

13 Q Okay, then, returning back now tc the item 2 albout

14 the testing and aaintenance procedures inadvertently result
1§ in the emergency feedwater system flow train under test not

18 being properly restored tc jits operational conditien

17 folloving the t2st or maintensnce, later ycu say concerning

i
ak

(ad

18 item 2 licensees were require. to cenfirm flow ra

)

19 availability of an emergency f2edwater system £lcow train
20 that has been out of service to perform periodic testing or
21 maintenance.

When you say Licensees were reguired, were they

S

required to do that before or after the recent lLicensee

8

24 event reports that you refer to earlier?

L&)

25 A (dITNESS W4ERMIEL) This is 2 reguirement that cane

ALDERSON SEPORTING COMPANY NC,
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after those LERs, and I believe it is dased on those LERs.

Q And where is that rejuirement set forth?
) (FELTNZSS WERMIEL) This is all discussicn fron
NUREG-C611 which is part of item II.E.1l.1 of NUREG-C7137.
DR. JORDAN: Was this included in the Pulletins and

orders?

WITKESS WERNMIEL: It was part of the bulletins and

orders task force review, ves, sir. I Dbelieve the heading
for this whole section of my tez+imony is BEC task force
reviev. Yes, it is.

28Y MR. POLLARD: (3esuaing)

Q Now, the ccrrective action that has Leen taken, as

I uanderstand your testimony, is to implement procedures

ne

"
= 4

at e

)
©
"
“

ency

’..

which -eguire an cperator to detern
feadvater system valves are properly aligned, a2and a seccnd
operator to independently verify that the valves are
properly alir-ned.

My question is why rather ¢than sizply checking
valve positions yca have nct required an actual flowvw test of
the systenm?

X (HITSESS WERMIEL) We have. That is the next item.
e Well, but that is not done except after =1 extended
outage, What I 2¢ concerned abcut is the pericdic tesis of

energercy feedwater which reguire manipulaticn cf valves.

Siagly going baczk and looking at a handwheel to see whaether

ALDERSON REPORTING (LMPa v INC,
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the valve is open or not in my view is not as reliable as
actually percforaing a flowv test. Would you agree with that?

A (JITSESS WERMIEL) I would agree, bdut I do not
agree that a flow test is necessarily a practical thing to
do wvhile the plant is operating.

Q Can you explain to me why not?

A (HITNESS WERMIEL) Well, injecting the cold
emergency feedwater into the steam generator at 0 percent
pover might result in some excursicn vo the system that
would de unacceptadle or unsafe even.

Q Has the Staff examined that tc de‘ermine whether it
might or aight not be the casa?

A (WITNESS WEREIEL) I am not aware that ve have
looked into it in detail, nc. I am also avare -- I sean, in
some cases it might not even be possitle to do that. I an
trying to think of syster configuraticns, and I may be
vrong, dut I =--

o) When you say it might not be possible are you
talking about Thrze Mile Island Unit 17

A (WITNESS WERMIEL) No, no, I 2a not talking abcut
Three Mile Island 7nit 1.

Q So that if I understand, Three Mile Unit 1, ycu
think inadvertent actuation of emergency feedwatar might
pose a safaty hazard.

A (WITNESS WERMIEL) Inadvertent actuaticn of

ALDERSCN REPQRTING COMPANY, INC.
400 VIRGINIA AVE., S. W, WASHINGTON, D.C. 20024 (202) 554-2345
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emecgency feedvater? I d¢ not know that it might result in

ght result in an

-

a safety hazard. I do know that it n
excursion that would have to be compensated fecr, and I 4o
not know what the ramifications of that are.

o] So then am I correct in concluding that you have
not done an analysis to weigh the benefits and th: Zisk of

requiring the performance ¢f a flow test?

) (4ITNESS WERMIEL) No, I have not.

Q Has anyone on the staff done that to your Xnowledge?
A (JITNESS WERMIEL) VYot that I am avare cf.

Q Ace you familiar with past failures where although

the valve operator indicated the valve was open, the
me-hanical failurs of the valve had in fact occurred, and
the fleoy path was blocked?

(Panel of witnesses conferring.)

L) (dITNESS WERMIEL) VYes, I could see where that
could be a possibility, ves.

Q If ve could move now to the top of page 3 of your
testimony where ysu are talking about the independence cf
the turbine-driven pump train from AC pover. Is this iC
independent air supply safety grade?

A (§ITNESS WERMIEL) VYes, I bel.eve it is.

Q Will it de the subiect of a liriting cendition
operatisn in the techaical sgcifications?

a (RITNCESS WERMIEL) I do not recall if it is or not,

ALCERSON REPORTING COMPANY, INC.
400 VIRGH'A AVE, S.W. WASHINGTON, D C. 20024 (202) 554-2345
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Q Do you think it should te?

A (NITNESS WERMIEL) It is a passive comgpocnent, so I
am not sur: hov its cperibility will te verified, but I
vould say yes, if there vas something that would fall within
the realsm 5f tech specs, then it shouic be includad, yes.

Q Now, moving on to page 9, .“2 bottcm, where we now
begin ycur testimony sn the lessons Learned review, and in
the middle of that paragraph ycu are talking about the need
for automatically initiating emergency feedwater system, and
you are discussing this in the context of satisfying or
consistent with satisfying the requicements cf General
Design Criterion 20.

Is it the Staff's position that the emergency
feedvater systzm must comply with General Design Criterion
20?7 .

A (FITSESS WERMIEYL) It is currently =ur practice
that it aust, yes.

Q But that it need not require ~- it need not coaply
with General Nesign Criterion 20 prior to restart.

A (JFITNESS WERMIEL) I am not familiar with the
detzils of corpliance with GDC 20, and I have nct done the
reviews against that Gener2l Design Criterion,

Q Well, this -- I mean, your testimony states that
the analysis 2f feedwater transients 22d the results cf

reliability studies of installed emergency feedwater systenms

ALDERSON IEPORTING COMPANY INC.
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pointed cut the need fcor automatical.v initi

energency feedwatar systen consistent W th

requirements of General Design Criterion 2). And I thourat
I understcod your earlier testimony that the automatic
initiation of the emergency feedwater rystems for Three Mile
Island Unit 1 vwill not be accomplished pricr tc restart.

A (FITNESS WERMIEL) The safety grade automatic
initiation would not, that is right.

Q That is ~zorrecte So am I correct that at the time
of restart Three Yile Island Unit 1 will nct meet Ganeral
Design Criterion 20?

A (BITNESS WERNIEL) What I am saying is I do not
knov that GDC 2C says that automatic initiaticn systezs must
be safety grade. I am Jjust not familiar with the details.
If that is wvhat is meant by this paragraph f£rom the Lessons
Learned NUREG, thesn wiat you are saying is correct.

Q I do not know if you "ave it availabdble for
referznce, General Design Criterion 20, but you have guoted
in your testismony the exact werds., General Design Criterion
20 is entitled "Protection System Functions.”

"The protection sysfen shall be desigred: one, to
initiste automatically the cperation of approprizte systeas,
including the reactivity control systems, tc assure that
specified acceptadble fuel design limits are nct exceeded 2s

3 result of anticipated cperational cccurrences; and two, to

ALOERSCN REPORTING COMPANY, INC,
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sense acciient conditions and tc initiate the operaticn of

systems and conrponents .aportant to safety."”

A (WNITNESS WERMIEL) I wvould infer frox that
discussion that the TMI-1l system at the time of restart was
needed because they will have an automatic initiation of

emetrgency feedwatar func-ion.

Q But that it will not be safety grade autcmatic
initiation.
A (NITNESS WERMIEL) That is correct, and as I wvas

saying, I do not see in that discussic: that you've Jjust
gquotnd me where that safety grade is mantioned.

(Pause.,)

CHAIRYAN S¥ITH: Do you read General Cesign
Criterion 20 to reguire that the protecticn system be safety
grade or that the system initiated %ty the protection system
be safety -- but that it had the cagacity toc sense the
accident conditions and to initiate the operation of systenms
ani compona2nts important toc safety’

Y8, POLLARD: Well, ¥r. Chairman, with this
particular witness I aa trying to avoid going over the
discussicon that we have had earlier as to whether or not the
instrumentation which turns on a particular system is part
of that system or part of the protection systenm.

I also do not intend tc pursue with this witnecs

vhether or not meeting General Design Criterion 20 requires

ALODERSCON REPORTING COMPANY. INC,
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a safe.y grade systenm.

There is no guestion in oy mind that the
instrumentation which turns on emersgency feedwater is part
of the protection system, and I think the testiszcny that is
on the record already when we talked abcut safety grade,
safety-related, important to safety is adeguate in that
regard, vhich is why I 4id not pursue it here. It is no
different from the instrumentation which automatically
initiates high prassure injeétion.

CHAIRXAN SEITH: I was just having trouble with the
language of Critericn 20 as it £its into your exchange.
Criterlon 20, if we accept ycur view that the wcrds
*important to safsty” are equal to safety grade, Criterion
20 says the protection system. It does not say that the
protection system would be safety grade, tut the protection
system shall be designed to sense accident condltions and to
initiate the operation of systems, safety grade systens.

But I understand, Put it Jjust did ncot seem to fit
into this exchange that ycu are having. The answer and the
guestions iid not seza tc ma:ch the criteria.

MR. POLLARD: I think that is bdecause c¢f the answver
I received. This witness thinks GDC 20 can le satisfied Dby
the existing design. I simply decided it is not worth
pursuing wvith this witness.

BY MR. POLLARD: (Resuming)

ALDERSON REPORTING COMPANY, INC,
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< With respect to the implerentation date for the
safety grade automatic initiation for the Three Mile Island
Unit 1 emergency feedvater systems am I correct that in the
series of svents tha* occurred originally, NUPEC-0S7s
required this to be accomplished by January 1 ¢f 1921, and
then NUREG-0737 regquired this to be accu~olished by July 1
of 1981, and in the restart SEP which i3 Staff Exhibit 1,
NUREG-0680, on page C~8-37 the Liccnsee has proposed a
schedule for installation of the fully safety grade longtern
design during the first refueling outage after restart.
Hovever, the Staff did not accept that and stated that ve
vill require that the fully safety grade modificaticn
described above be installed within €0 days after receipt of
the requirad equipment.

And if I understood your testimony that ve are now
discussiny, that this could be delayed until the¢ next
refueling after restart.

A (WITNESS WERMIEL) That is conceivable. A decision

has not reen made yet.

ALDERSZ.« REPORTING COMPANY INC,

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




10

11

12

13

14

15

18

17

18

19

21

22

§

Q 2ut has the staff abandoned their earlier positiocn

that it must be installied sixty days after receipt of the
equipment?

A (SITNESS WERMIEL) I do not know that ve have or
not., That may still be. That ray end up being our
position. I am not sure.

Q Do you know why the staff rejected the original
Licensee proposal of not installing this until the first
refueling outage after restart and instead impcsed upon them
tha demand to be installed within sixty days after the
receipt of the required equipment?

A (WITNESS WER¥IEL) I think we feolt at the tise
this vas vwritten that it vas perhaps impecrtant enough where
it should de put it as soon as it should te. Unfcortunately,
I do not know that tiat particular rejuirement holds much
veight in that if the equipment delivery was delayed until
the plant was down for their refueling outage, it never
vould have been met; that statement never would have Dbeen
met anyway.

Q I understand that, which is the reason I an
pursuing another area where I am trying tc decide what
criteria the staff has that ate not, in ¥s. Weiss' phrase,
infinitely flexible as to when a safety iaprovement is
actually s0ing to de accomplished at TNI-1,

A (NITSNESS WERYIEZL) hjain, I think we wvould weigh

ALDERSON REPQRTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, D C. 20024 (202) 554-2348
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all the factors involved in implementing the reguirement:

vhether or not the plant would be shut down, fcr how long,

"™

wvhat the tiae factor is betveen the dute of ecguigment

0

delivery and the proposed shutdown fcr refueling, what is
availabtle as backup. All these factors must weigh upon a
decision when you are involved with an operating reactor.

c Can you identify for me any nev information that
the staff has obtained that would result in changing %the
conclusion that was stated in th: restart SER that this wvas
important enough reguire that the equigment be installed
vwithin sixty days after receipt of the equipment?

B (BITYESS WERMIEL) I aa not aware of any nev
information, and I aa also not aware that the statement will
even be chancesi.

(Counsel for UCS conferring.)

Q Can you tell me why the staff thought that this
rejuirement was so important that it should be implemented
vithin sixty days after receipt of the equigpment, which at
that tize was estimated to be =-- "at that time" aeaning the
time this SER wvas vritten -- that receipt of the eguipment
vas scheduled for “arch of '81?

A (WITYESS WERMIEL) As I indicatel before, I
believe, and has been shown bpv ¥r, Currcy's nurbers, this
does provile 21 significant improvement in the immediate

-

reliability of the system. B2y izmedia.e I mean the

ALDERSCN REPORTING COMPANY, INC,
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automatic availability of the system. And for that reasoan
ve felt it shcul” be put in as soon as practical.

MR. POLLARD: We have sore reguests off the record
here for a break, Mr. Chairman. This is a convenient
breaking point for nme.

CHAIRMAN SMITH: Fine. Thank you.

Let's take a “3-minute morning break.

(Recess.)

CHAIRMAN S¥ITH: Are we reacdy to proceed?

Yavie it is helpful for the parties to know about
the schedul?: for limited appearance statements. +We do have
cne scheduled for 1 o'clock and two 2t S c'cleck.

R, EAXTER: H¥r. Chairman, I vas not here during
February and Yarch when this routine starcted evidencing
itself. Are there any time limits the Board has set for
limited appearanc2 statements .n terms of the duratiocn?

CHAIEMAN SMITH: No. We recommend that they Dle
held from 5 to 10 minutes, but we have not set an absclute
time limit. Ve will approach that on a case-:ty-case bas.s.

BY MR. PCL.LARD:

e Mr. deraiel, on page 11 of your testimony towards
the end of the first paragraph, in fact the last sentence,
you talk about resclution of the equipment, environmental
and seismic qualification concerns. 1Is it staff's position

that these concerns are regquired toc Lte resvlved befure

ALDERSON REPORTING COMPANY. INC,
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restart?

B (WITNESS WERNMIEL) I am not avare of the details
of the staff's position on equipment -- the envircnmental
qualification of equipment, and I am a2lso not avare of the
isplementation for the seismic gqualification or the concern
over potent.ial problems with the seismic gqualificazion. I
have not seen the schedule on either of those.

(Crunsel for UCS conferring.)

Q In the staff's safety evaluation repcrt on
environmental qualification of safety-related equigpment,
vhich wvas transmitted on March 24 by a letter dated Yarch
246, 1981 to ¥r. Hukill of Metropolitan Ediscon, it does
include a listing of eguipment uysed in the emergency
feedvater syst m,

If that equipment was found to bde not
environmentally gualified, would that change your decision
as to vhether or not Three ¥ile Island should be allowed to
restart?

A (WITNESS WERNMIEL) 1In my view it would not Lr_ ause
equipment environmental gualification, again, is nect a
significant contriduter to overall system reliability. The
particular envircament we are talking abecut has to do with
the steam line break environment, and the steam line break
is a relatively lowv probability event.

s Is it low ernough a probability event that it would

ALDERSON REPORTING COMPANY, INC,
400 YIRGINIA AVE., S W.. WASHINGTON, O C. 20024 (202) 554-2345
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1 Dbe acceptahle if the entire emergency feedwater systen

2 failed az a result of the environmentzl conceguences?

3 : (SITNESS WERMIEL) No, it is not. Eventually the
4 environment=l qualification would have to be assured. Rut

5 again, on an interim basis that is a low probability

6 occurrence and 1oes not impact my feelings on the overall

7 reliability of the systenm.

8 Q ¥r. Wermiel, could you Jjust :ive me any example of
9 some defect in the emergency feedwater system that would

10 affect your assessment of its reliabilisy?

1 A (W1 ».SS WERMIEL) VYes. I would say that if ve

12 found that scmething within the system that wvas looked at
13 4id not me=2t the single failure criterion, then I believe
14 the reliability would be impacted and would be affected to
1§ the point where we would have to look at that particular

16 failure and see vhat its consequences are and what its

17 effects on reliability are.

18 Q Well, #when you made the changes tc your testimony
19 yesterday on page 2S5, you said that the single-failure

20 criterion would not be met prior to restart.

21 A (WITNESS WERXIEL) That has to do with the

automatic initistion system again not meeting the

»

23 single-failure critericn.
24 Q But that did not affect your assessment ¢f whether

26 or not the system was safe enough to restarct.

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS WERMIEL) We looked at the =2ffect of that
single failure, and as I said before, we decided for an
interim tinre period that the defense-in-depth provisions of
feed and bleed and operator recovery from the single failure
vere sufficient to assure a r2liable esncugh systen on an
interim period for restart.

(Cuinsel for UCS conferring.)

#] Is that the only way in which the single-failure
criterion will not be met at the time of restart:

A (WITHESS WERMIEL) I believe there is another that
I mentioned when I wvas here before that had to do with the
st2am line break. In the event of a steam line break in one
steam generator and a single failure in the £flow control
valve to the intact steam generator, you may nct
automatically deliver emergency feedwater. And acain, that
does not imapact on my relative assessment of the reliability
of a systea because the stsam line breakXx is a low
p.obability cccurrence.

This single failure point will also be corrected
by this proposed long-term upgrade that we have already
mentioned. The automatic initiation upgrade includes
redundant valves.

(Pause.)

Q In making your judgment as to whether or aot the

emergency feedwatar syster for Three Yile I=land Unit 1t is

ALDZRSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE,, S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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sufficiently reliadble, do I understand you to say that you
will compensate for the lack ¢f compliance with some
regquirements by considering the probability of demand for
the system? 1Is that what vou are saying when you say you
are not concerned about the steam line break or high energy
line break?

A (WITNESS WERNMIEL) You are talking abcut the
probability of the initiating event?

o] Yes, sir.

A (WITHESS WERMIEL) That is part of it. And I
believe I have espoused or stated the rest of our
consideration.

g Assume that if there were a high energy line break

[

ta

(0]

and this resulted in a guaranteed failure of the ¢t
emergency feedwater system, would you recommend restart? In
other words, assuming that a high energy line break occurred
and because of lack of environmental gualification of the
equipment inp the emergency feedwater system, we knew that
the encire emergency feedwater system would fail, woull you
recommend restart under those conditions?

2 (WITNESS WERMIEL) I believe I would so long as I
assured nyself that the probability of that cccurrence was
as lov as ve expect it to de. In other wcrds, there is not
some flaw in the steam line that has gcne undetected or --

Q %“hat probability do you assign ¢tc a high energy

A_DERSON REP JRTING COMPANY, INC,
400 VIRGIHIA AVE, 3'W , WASHINGTON, D.C 20024 (202) 554-2345
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line break?

i (WITNESS WERM¥IEZEL) I believe ¥r. Curry knows that
-6

better than I. I have heard aumbers like 1C , I believe.

4]

J That is not my gquestion. My gqguestion is to you:

.

wing

O

wvhat probability wculd you consider accertable for all
restart, the probability of a steam line break occurring
that yocu would consider acceptable as a basis for restart,
knowing that such a high energy line break would disadle the

entire emergency feedwater systen?

A (dITNESS WERMIEL) I believe i: would have to De
on the order cf 10-.6 or something like that,

Q 10 : per reactor year?

A (WITNESS WERMIEL) VYes.

CHAIRMAN S¥ITH: That is given as a certainty that
the break would -~
¥R. POLLARD: Would disable emergency feedwater.
WITNESS WERMIEL: I might alsc say that we dc not
use the number per se as justification. We would have to,
again, assure ourselves that the feed and bleed Dbackup is
available in this kinu of event for decay heat remova..
BY 4R. POLLARD: (Resuming)
Q As I understand your testimony, neither you not
anyone on the staff has done so.
A (WITNESS WERMIEL) Pardon me? Has dors ==

Q Neither you nor anyone else on the staff has

ALDERSON REPORTING COMPANY. INC,
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determined that the feed anc bdleed ncde is an adeguate means

of removing decay heat.

3 (WITNESS WERKIEL) I believe we have said that it
is an adeguate means for removing decay heat for a certain

ime period.

Q You have dcne some analysis of that?

A (WITNESS WERMIEL) VNo, we have no analysis of
that; but ve do know its availability is there and that it
can 40 that, and I believe that is on the racord.

Q And you have looked at that specifically £or high
energy lias break and steam line break, that ycu xnow that
feed and bleed will not be affected by lack of eavironmental
gualification of the equipment.

A (WITNESS WERMIEL) T do not know abcut the
environmental gualification of a high pressure injection
systenm.

{Counsel for UCS conferring.)

Q Do you know about the envircnmental gualification

of the other equipment used fcr bleed and feesd other than

high pressure injection?

L} (NITYESS WERMIEL) No, I 4c not.
(Pause.)
Q On :he top of page 12 of your testimony you state

t' a4t the table, meaning the table attached tc ycur

testizeny, identifies each current emergency Zfeedwater

ALDERSCN REPCRTING COMPANY INC,
400 VIRGINIA AVE, S W . WASHINGTON, O C 20024 (202) 584-2345
IR R U s A, OeRSRETee e
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systen reguirement when compliance with the requirement was
er will be implemented by the L.censee and the source of the
requirement and where a discussion of the evaluation against
the reguirement can be found.
I would like you to refer tc page 25 of your
testimony and tell me whether you believe that se.->nce I
just read is correct.
(Witness reviewing document.)
A (4ITNESS WERNMIEL) I am not sure I fcllow the
gquestion.
o) Well, lcok, for example, at item ~-- pick an item:

item 0, 9, 8, 7.

A (WITNESS WERMIZL) VYes?

Q can you tell me where the source of those
requirements are from on that table?

A (JITNESS WERMIEL) Yes. The source of these is
the standard review plan.

Q And can you tell me from that table where a

discussicn the evaluation against that requiremen: can e
found for TNI Unit 1?7

A (VITNESS WERNMIEL) I guess I cannot. I have not
identified it here. The reason for that is because
believe I put in "not applicable” i1 the Prior to Festart
column because the system cdesigned had already met that

requirement or that item of criteria.

ALDERSON REPORTING COMPANY. INC,
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Q “ell, of course, what I am interested in is on
what basis you entered "yes"™ in the Prior to the T¥I-2
Accident coluan.

R (WITNESS WERNMIEL) On the basis of an evaluation
of the system design.

Q And your evaluation is not written down in some
place where I could examine ti:2 discussion ¢of how the
regquirement is met; is that correct?

A (BITNESS WERNIEL) We do not necessarily in cur
evaluation describe item for item, line for line, a
diccyssion of its evaluatiocn -- its compliance against
evaluaticons. We reviev it and we revizsw it as we feel -=- tc
impart enough information to cocther parties that they
understand what it is we have done.

(Consel for UCS conferring.)

Q Perhaps you can help me £ind the item in the table
dealing with environmental gualification of emergency
feedvater.

A (WITNESS WEEMIEL) On page 2+, item 2.

] Thank yosu. In that en'ry ~u that page you had a
"yes" under the Prior to the TM¥I-2 Accident, that the
equipment was protected agalinst the effects cf high and
moderate 2nergy piple breaks.

A (SITNESS WERNMIEL) VYes.

o) But if I understand your comments cver tc the

ALDERSCN REPCRTING COMPANY, INC,

400 VIRGINIA AVE,, S'W . WASKINGTON, ©C 20024 (202) 554-2u45




1 right an the staff's recent safety evalygation regort on

2 environmental gualificaticn, apparently there is some doubt
3 as to whether or not the system had been protected agaiast

4 those effects whe~ the plant was originally licensed or even
§ prtior to the TE.-2 accident.

6 A (HITNESS WERMIEL) Yes, that is true.

7 Q Can you tell me, then, why I should have a great

8 deal of confidence for the yesses ycu have entered for iteas

9 7, 8, 9 and 10, for exazple, on page 257

10 (Pause.)

11 A (NITNESS WER¥IEL, Caly in that I rereviewed the
12 inforazx*ion availadle and fcund oo deviation frem it for

13 those iteas. If something new had been discovered someswvhere
14 'long the line, then there 3igh%t not te indicated cecagliance

15 with that item such as is indicated z3r environaental

18 3ualificatione.

17 (Counsel for UCS conferring.)

18 Q At the time the Three Mile Island Unit 1 was

3

19 licensed, it vas not revieved against the requirements In
20 the Standard Review Plan, is that correct?

21 A (WITNESS WERMIEL) The reguirements in the

£ -

-~
i~

22 Standard Review Plan were nct identified, as I say, itenm

item, line for line. The reviev was, in ay understanding,

8

24 essentially in the same fashicn that ve nCv use the SE2. 1

28 40 not knov the specifics cf the origiaal review and I do

ALDERSON REPCRTING COMPANY NC,
400 VIRGINIA AVE. S W . WASHINGTON, 3.C 20024 (202; 554-2345
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1 not know precisely what is documented for that c¢riginal

2]

review.

3 But the SRP? is not something =-- when it wvas

4 written it was not scmething that was entirely new. 1t was
S meant to identify how the staff does its review and what ve
6 look for and what we have looked fcr.

7 Q Okay. Referring to item 4 on page 25 ¢f your

8 testimony where you say failure of non-essential components
9 does not affect the emergency feedwater systen, reference
10 Regulatory Guide 1.29, you say that this was met prior to
11 the TMI-2 accident.

12 Has the staff done a systems interaction study for
13 Three ¥ile Island Unit 1?

14 * (WITNESS WERNIEL) I am not aware c¢f cne.

15 Q Well, what review did you 4o in order to 2nter

18 this "yes™ under Prior to the TNI-2 Accident?

17 T (RITNESS WERNIEL) I examined to the besc I »

‘S

18 capability the location of the system with respect to

19 nonseismic structures and nonseismic piping systems and how
20 they may impact the operability of the systenm.

20 Q Are you familiar with the recommendations the ACES
22 made on this subject for Three Mile Island Unit 1 in

23 December of 15807

24 A (WITNESS WERMIEL) No, I am not.

25 (Counsel for UCS conferring.)

ALDERSCN REPCORTING COMPANY, INC,
407 VIRGINIA AVE., S.W., WASHINGTON, 0.C. 20024 (202) 554-2345




10

11

12

13

14

15

16

17

18

19

21

24

16,878

(Counsel distributing document to Board and
parties.)
(Witness reviewing document.)
¥S. WEISS: I wonder if I might inguire through
the Board if it 1s necessary to mark this as an exhibit or 1
whether the staff iztends to put this ACRS letter in along ‘
with the SER supplement on clos.ing the open items. ‘
MR. CUTCHIN: MNr. Chairman, I have to say I
honestly d> not know, but it was may understanding that the
staff intended somehow to addr<ss ACFS concerns; but I
cannot guarantee that those concerns will be addressed in
Supplement 1. ‘
DR. JCRDAN: There has been a prcmise £rem the
staff to address these items, but there 1s also, I believe
-= was this not entered into the record by ¥s. Bradford?
She drought it up, I know.
MR. CUTCHIN: I doc nct know, sir.
(Boa d conferring.)
¥°. WEISS: @Well, if it has not already been
adaittea, then we wculd want to ma:rk it for identification
at this point as a UCS exhibit, but I Just 4o not know.
(Board zonferring.)
CHAIRMAN SMITH: The suggestion was made that this
vas producad into the record by Ms. PBradford for the

additional comments of Moeller and Okrent, and it was nct.

ALDERSON REPORTING COMPANY. INC,
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It wvas givan to us as a basis for a contenticn, underlying
basis, but it never made its way into the evidentiary record
¥S. NEISS: In that case, ve would like to mark it
as a UCS exhibit for identification, and I have nc idea what
number we are up to.
CHAIRMAN SMITH: 32.
BS. WEISS: Thank you.
(The dccument referred to wvas
marked UCS Exhibit ¥No. 32

for identification.,)

-
| 28

¥R. BAXTEE: XMr. Chairman, I do tlink that the
copy that is provided to the reporter for che cfficial
crecord should not be the one that is rarked up as has been
the one that we have been distributed.

CHAIEMAN SMITH: I do not see any bias in the
marking.

MR. BAXTER: I can.

¥S. WEISS: I can mark the other twc paragraphs
that are na3t, and then they will all be marked.

CHAIRMAN SMITH: I agree. If we have tue copies
before us, one nmarked and on2 not marked, we would take the
unmarked one, but do you see any prejudice in the marking?

BR, BAXTER: I would de glad to gprovide you with

an unmarked one. Yes, I dc.

CHAIEMAN FY¥TTH: Okay.

ALDERSCON REPORTING COMPANY. INC,
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BY ¥R. PCLLARPC: (Resuming)
Q You are, of course, frew to read the whcle
letter. I am particularly interested in directing your
attention to itam 1 on page 2 of UCS Evhibit 32 where the
ACRS recommends again that the lLicensee should conduct
reliability assessments of the plant as mcdified and that
the ACRS, as you can see, is concerned when they state that
ve believe the Licensee should examine the plant from the
standpoint of systems interaction that may degrade safety.
Now, the ACKS also went on to say that in their
view, completion of these systems interactions shculd not be
a condition for restart. After seeing this letter -- is
this the first time you have heard of these requirements?

A (WITNESS WERX. °L Yes, it is.

Q If there were .ystess interactions at TMI Unit 1
that could degrade ‘he raliability of that system, would
that affect your evaluaticn or ycur recommendations
concerning restart?

A (WITNESS WERMIEL) I think it aight, depending on
what the interaction is and what it wculd do to the
emargency feedwatar system should that particular failure
occur.

s dithout doing a systems interaction study and then
not in a position to know whether there are such

interactions and a chance to evaluate their probability, on

ALDERSON REPORTING COMPANY . INC,
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what basis do you believe that restart should be permitted
without performing such a study?

A (WITNESS WERMIEL) We do a type of systenrs
interaction in our reviews, and I did in my review. I did
examine certain potential interactions and satisfied myself
that there were none and that none could compromise the

operability of the systen.

Q Row did you go about doing that evaluation? Did
you =--
A (RITNESS WERMIEL) I examined the documentation

available in the restart report, and then I walked the
systen down to examine its physical locaticn and its
supporting systems and other items in the area of the systenm.

Q Pid you examine for the types ©of interacticns such
as could oscur by rupture of a2 non-safety system in some
other part of the plant and, for example, dacking up threcugh
a drain system?

A (WITNESS WERMIEL) Yes, I did. I examined the
drains in the room and where thsy went, what other fluid
systems were in the vicinity that might impact the emergency
feedvater system, and I could £ind nc prerlems from ay
reviesw. ‘

C Did you review the instrumentation cirzuits for
not only emergency feedwatsar but as well as all the

auxiliary sugpporting systems for emerzency feedwateyr?

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS WER¥IEL) No, I 4id not.

Q Do you think that that could be a possitle source
of systems interactions?

: (SITNESS WERMIEL) I believe we have revieved
these circuit ~- not I, but others have -- ard have
idantified where there may be interactions, and we are
pursuing corrective action in these areas.

Q You mean you £found some systems interacticons that
have to be corrected?

A (BITNESS WERMIEL) Well, we have identified the
single failure in ICS pgroblem and are pursuing that one, for
instance.

Q Do you think what the staff has dcne already has
satisfied the recommendation that the ACES has made here?

A (BITNESS RERMIEL) If I read this literally, I
honestly could not say. I do not Xnow =--

Qe Have you =--

. (JITNESS WERMIEL) Certainly the lLicensee, as far
as I know, has not conducted reliability assessments of the
plant as modified. For instance, I do not know what the
Licensee has 4done from the standpoint of identifying systeas
interactions.

Q I knov vou told me you had not seen this letter
before. Have you been following any of the reports of the

AC®S dealing with the nethcds that must te used to perfornm

ALDERSCN REPORTING COMPANY INC,
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systems intersctions studies in their view?
A (WITNESS WERMIEL) ©No, I have ncce
(Ccansel for UCS conferring.)
¥S. WEISS: ¥r. Chairman, I woculd like “o move UCS
No. 32 for identification int{ .vidence.
¥R. CUTCHIN: Objection.
CHAIRMAN SPITH: ¥r. Cutchin.

¥R. CUTCHIN: Until I get a cla

"
h

ification, MNr.
Chairman, I have no objection tc its beiny introduced for
the purpose of indicating its existence, for whatever use
that is.

CHAIRMAN S¥ITH: The letter exists. [o vou
believe that the lattar accurately represants the view of
the ACRS?

MR. CUTCHIN: I have no way of knowing cne way or
the other, ¥r. Chairman.,

CEAIRMAN SMITH: Well --

MR. CUTCRIN: Normally these letters are adamitted
into evidence merely for the purpcocse of demonstrating
compliance with the statutory requirement that the ACES had
indeed performed a review. In this instance there is no
such statutory requirerent.

CHAIENAN SNMITR: Ms. Weiss.

MS. WEISS: I frankly dc not know the answer to

the question of whethere there is a statutory regquirement in

ALOERSCN REPCARTING C{ MPANY, INC
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vould fall, under those circumstances, on the staff if they
2 had any question adout this reflecting the true opinion of

3 the ACRS as stated in there.

4 ®"R. CUTCHIN: I will even stipulate, ¥r. Chairman,
§ that the letter purports to represent the collegial views of
6 the comaittee.

7 4S. WEISS: That is fine, then.

8 CHAIRMAN SMITH: Then you have no difference of

9 opinien. 2l1 right.

10 Mr. Baxter.
1" MR. BAXTER: I have no objection.
12 CHAIRMAN S¥ITH: Then UCS Exhidit 32 is received,

13 and Mr. Baxter, you will provide a clean copy. Thank you.

14 (The document referred to,

15 previously marked for identi-
18 £ication as UCS Exhibit No.

17 32, was received in evidence.)
18 DR. JCRDAN: I think perhaps UCS does know, but

19 Jjust for the record, ¥r. Rowsome will be here in response to
20 Board juestions and this will be a topic which we will be

21 inquiring into. We have asked him what the IRE?P study is,
vhere it stands, how it will be applied to TMI-1, and he
vill »e coming shortly, I telieve.

¥R. CUTCHIR: Mr. Rowsome is sitting to my left,

a ® 8 B

Dr. Jordan.

ALDERSON REPORTING COMPANY. INC,
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DR. JORDAN: All right.

BY ¥YR. POLLARD: (Besuning)

Q On page 12, ¥r. Wermiel, of your testiacny --
A (NITNESS WERMIEL) Pardon me?
Q Page 12, second paragraph, first sentence. Is

that a sentence you wrote or is that lifted from some other
document?
(W#itness reviewing dccument.)

A (WITNESS WERMIEL) That is a sentence that I wrote.

2 Can you please give me your definition for the
words "avail bility"™ and “reliability”?

A (WITNESS WERMIEL) Availability is, I believe; the
-- at a peint in time the emergency feedwater sys+tem would
be available to perform its design function. PReliability is
a reflection if the potential availability of the systenm
over a period of time. In other words, it is time dependent.

(Counsel for UCS conferring.)

Q ¥What units or terminology would ycu use to express
a numerical availability as compared to a numerical
reliability?

A (WITNESS WERMIEL) I am not entirely sure. I do
not 4o reliability studies in ay werk and T am not heavily
involved in this type of thing. I know Jim Curcy could
ansver that guestion much better than I.

Q That is why I am asking you, because it is your

ALDERSON REPORTING COMPANY, INC,
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testinony. When you vwrote this, is there some distinction
in your mind between availability and reliability other than
the tise franme?

A (WITNESS WERMIEL) VYes, I bdelieve there is a
distinction.

Q Can you tell me what that is, please?

A (WITNESS WERMIZL) There are certain wavys in which
a system might be available at 3 particular peint in time,
but because it is constantly being maintained or under -- is
down for varicus reasons, its reliability cver a period of
time may not be what you would want it to be because it is
not avaijlable.

(Counsel for UCS conferring.)

i Let's assuae that =--

CHAIRMAN SMITH: Well, it may have been that Yr.
Pollard did not want ¥r. He:miel‘to have ary help, so you
vant tc be careful about that.

WITNESS WERMIZEL: I am sorry.

CHAIRMAN SMITH: In the sense cf the way he put
the gquestion, he wanted your answer and not Mr. Curry's
answver.

WITVNESS WERMIEL: I might say --

CHAIRMAN SHNITH: Hovever --

WITNESS WERMIEL: I did not mean to guantify it in

this statement here. I just meant to tie the two together

ALDERSON REPCRTING COMPANY, INC,
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in that they both reflect on the capability of the system to

perfora its function. That was all I meant from a
qualitative standpoint.
BY ¥YR. PCLLARD: (Pesuming)

Q An example may helr me to understand the
distinction you intended when you wrote your testimenv.
Suppose a system, cne train of the emergency feedwater
system has been taken out of service for the purpose of

pecrforming a periodic test, and that toc do so renders it

(9

incapable of coperating if there were an actual damand.
Would that affect its availability or reliability
or both?

A (WITNESS WERMIEL) I guess i* would affect bcth
because now you have the potential for a failure more likely
cacsing the system to not perform its function, and
therefore it is perhaps not as readily available to do its
function because one train is down.

Q Can you give me an =xample of a problem in the
emergency feedwater system that would affect its
availability but nct its reliability, and then conversely,
something wrong with the system that would affect its
reliability but not its availability?

A (NITNESS WERMIEL) I do not think I can. I think
they are both a relaticn or both are related to the overall

systen's performance capability. I dc not think there is any

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20C" 4 (202) 554-2345
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distinction or I am not sure I meant any distinction when

used the two werds. OC1ly in that they are not svnonymous,
necessarily.
(Pause.)

Q I an sorry 1 aa taking s¢ long. You already
ansvered some of 7y gquestions when you summarized your
testimony.

Perhaps the easiest way to procesed is I anm,

frankly, somewvhat confused by your table entries, "yes
versus "yes"™ with an asterisk, particularly when you have

entered a "yes”™ in the Prior te TMI-2 Accident colunmn.

3

RY

(=8

a

=

Perhaps if I cave yocu an exaample you can help exp I
confusion.

You indicated, as I recall, when we discussed %he
condensate level stcrage tank instrumentaticn that this
requirement had been met prior to the accident but that some
upgrading was necessary. Am I correct that when you enter a
"yes” it may be that th2 subject matter cf the requiresment
vas met but clearly at the time of the accident they dld not

have reduniant level instrumentation on each tank? They had

some --

A (RITNESS WERMIEL) It wvas redundant to 2 point.
It wvas not fully redundant. There was one on each tank. So
a failure of the instrument on one tank still leaves you the

other one. The problem with relundancy is in the poaver

ALDERSON REPORTING COMPANY INC, |,
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Q So as a general rule, if I saw a redundancy such
as occurs on page 20 for item II.E where we are tzlking
about the flow test for these two hours independent of all
AC power, when you say "yes"™ in the Prior tc the iccident at
TMI-2 coluan, doces that mean yes, they had done a flow test
for tvo hours inizp.ndent cf all AC power prior to the
accident?

B (WITNESS WERYIEL, No. ~#What it means is that we
in our review had determined that th: EFW system at TMI-1
pricr to the accident could supply -- we are talking about
item E, right?

Q Yes, E.

A (WITNESS WERMIEL) VYes, could suprly emergency
feedvater toc the steam generator independent of all AC for a

tvo-hour time pericd.

(Al
o
®

Q And your subsequent review found out that
earlier determination was incorrect.

A (WITNESS WERMIEL) VNot really incorrect. There
vas a defact in a portion of the design that needed to be
corrected to assure this caparility in a more reliable
fashion. Ani that had to 40 with the safety valve setpo.nt,
I believe, on the steam supply line to the turbine and the
=apabaility to operate the steam pressure contrcl valve on

the steam inlet,

ALDERSCN REPCRTING COMPANY, INC,
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Q Isn't this the area where we had to add the backup
air supply for the valves?

A (WITNESS WEBMIEL) VYes, it is.

Q Because the or‘ginal air supply was nct
independent cf AC.

A (WITNESS WERMIEL) That is correct, and the valve
tailed open as it should, but there was scme concern that in
this fashion, should there be some fluctuaticn cr
jegradation of the steam supply, that the turbine might trip
on cverspeed.

o) So that when you say a reguirement in goneral was,
yes, it wvas met prior to the accident, but then ia the
subseguent coluans of prior to restart or pest-restart where
ve have a "yes"™ with an asterisk, it means the reguirenment
vas perhaps partially met prior to the accident and that
sone ilproveleht or change in the gplant is necessary to
fully meet the requirement.

A (WITNESS WERMIEL) Well, at the tize the review
vas done, it vas felt that it fully met it, dut subseguently
ve got additional informaticn £rom scme scurce that aight
hve indicated that our original evaluation missed something.

G ¥ith that explanation, can we turn to nage 21 and
look at itam I? Now, here you made a change to the written
testimony by deleting the asterisk from the "yes” in the

column Prior to Pestart, so ncw the table reads, with

ALDENSON REPCRTING COMPANY INC,
400 VIRGINIA AVE, W, WASHINGTCN, D.C. 20024 (202) 354-2345




1 respect to the additional shecrt-ters recommendation

h
b

2 concerning the primary emergency feedwater, water scurce

3 level indization, you say yes, this was met pricr to the

4 accident, yes it will be met prior to restart, tut yes with
§ an asterisk with respect to post-restaret.

6 Am I incorrect if I interpret that taldle as saying
7 what eveatually the staff is going %o regquire was not met

8 prior tc the accident and will not de net prior to restart

® and will only be met in the long-term post restar:t?

That is correct. The staff's

10 A (SITNESS W

"

3¥Iz

[ S
~-

¥

11 present rejuirements for this iteam will not e »ret until the

12 long-terms post-restart.

13 Q Okay. °©On page 23, item II.Z.

14 A (JITNESS WERNMIEL) Parden me, I nissed the item
1§ number.

16 Q I am sorry, II1.5, design basis for emergency

17 feedwater system flow capacity.

18 A (SITNESS WERYIEL) VYes, sirc.

18 VQ In your comments vou refer me tc the restart SER.

20 On page Ce.1=3 of the SER, it says the plant will have t¢c De

21 shut down in 48 hours, but your testimony on gage 3 says it

22 has to be shut down in 72 hours. Is that an inconsistency
23 or am I aisinterpreting those two secticas?
24 LY (NITNESS WERMIZL) Yo, that is a

28 misinterpra2tation. OQur actual concercn or our actual

ALDERSCN REPORTING COMPANY, INC.
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criteria and requirement is for = 72-hour action statement
before shutdown. The Licensea2 has agreed to a more
conservative position of 43 hours, and that is documented in
thelr proposed tech specs.

(Counsel for UCS conferring.)

A I hope I have made myself clear. The 72 hours is
a requirement that we impose on all plants and is a liztle
more conservative for this plant only by lLicensee's own
documentation.

¢ Okay. While we are thete on page C.1-3 2f the
SER, it says, in the middle of the first paragrapgh, under
item 4, if a flow path is unavailable to Eoth stean
generators or if capacity drops below 100 percent to both
steam generators, the reactor will be shut down within one
hour and placed in a cooling node, which does not rely on
the steam generators, within an additional 12 hours.

Can yosu explain to me, please, how at Three Yil
Island Unit 1 the plant can e placed in a condition which
dces not r2ly upon steam generators within 12 hours if both
flow paths to the steam generators are unavailable?

A (BITNESS WERMIEL) 7TNMI-1 utilizes the main
feedvater for normal startups a2nd shutdecwns. Main feedwater
would ke available.

Q All right. Llet's assume that in taking the plant

off the line we lose coffsite power as was required to te

ALDERSCN REPCRTING COMPANY. INC,
400 VIRGINIA AVE., S'W., WASHINGTON, O ~. 20024 (202) 554-2345



10

11

12

13

14

15

18

17

18

19

21

8

24

25

16,894

considered in _onnection with General Design Criteria 17.
Can you mee*t the technical specification without offsite
power?

A Yes, you may for decay heat removal. Yocu can rely
on the high pressure injection system in the feed and bleed
node if all feedwater was not available.

o} And it is your testimony that relying ugon hleed

4
-

|

and feed would place the plant in a condition that it weu
not rely upc: the steam generators.

A (WITNESS WERMIZL) That is right. The feed and
bleed maode does not utilize the st2am generators for decay
heat remcval.

Q ¥hat is the signifizcance of the 12 hours, then?

A (NITIESS WERMIEL) This is written for a shutdowa
utilizing the normal mainr feed system, and after 12 hcurs,
presumably, y-a would go to your decay heat remcval systen.
You wvould be at the cut-in temperature for decay heat
removal.

g We cannot get the decay heat remcval in 12 hours

using bleed and feed, can we?

A (NITNESS WERY¥IEL) I do not know whether you can
or note.
Q On page 24 of your testimony, item II.3, which

deals with seismic classification cf enmergency feedwater

system, the only entries ycu have in the table is yes, this

ALDERSON REPORTING COMPANY, INC,
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requirement wvas 2et
prior to rastart; but your
perforzed the staff
valves may not e fully seismically

revieved >y the staf?f,

Is it the staff's regquirezent that this ratter be
resclved prior o r«start or not?
2 (BITIESS WERMIEL) I as not awace of the staff's
requireaent in this area. It is not part of any of the

restart itemas that I aa aware of.
¢ 00 you know wvhether or not the staff requirerent,
whether it would ever e resclived even in the pcst restart?
A (WITYESS SEZNIEL) It is ay understanding that it
will bde resolved at some time, yes. It is a staff
cegquirement that it at some time be resclved.
Q So then why on your table don't ycu have a “yes™
vith an asterisk in the Post-Restart cocluan?
A (GITNESS WEZBRMIEL) Because it 332y be resolved
prior tc restart. I juost dc not -- what I am trying to show
hecre is ay evaluation, and I aa not involved in thi
particular reevaluation, and I just do 2ot kncv what is
involved in it and I a3 not aware that it impacts the i
restart rejuirements. %
c As far as your testiaony gces, ycu 40 noct xncw

dhether or not the emergency feedw ter system has to be

ALDERSCN REPCRTING COMPANY. NC.
400 VIRGINIA ~ VE, S W, WASHINGTON, 0.C. 20024 (202) 534-23 3




10

1"

12

13

14

15

16

17

18

19

21

24

16,896

seismically qualified prior to restart.

B (GITNESS WERNMIEL) 1 do not know that, that is
true.

Q Okay. On page 26, Item II.1.1, this deals with
adaquate instrumentation and contrels as it relates to
General lesign Criteria 19, is that correct?

A (WITNESS WERNIEL) Yes.

Q And when you say that this regquirement %ill be met
prior to restart, does that entry include ycur evaluation of
whether or not th2 raquirement will be met if there is loss
of access to the main control roonm?

A (SITNESS WERMIEL) I am not aware of what is being

(8]

done to iamprove this area, considering a léss cf access in
the control rooa.
(Counsel for UCS conferring.)

Q Are you aware of the provisicns of General Desigzn
Criterion 19 that address loss of access to the main control
room?

A (WITNESS WERMIEL) Not in detail, nc.

Q Then what was your basis for the eniry of the
"yes” if you do not know what the reguirements cf General
Design Criterion 19 are?

A (AITNESS WEBMIEL) General Pesign Criterion '9, I
understand, gces well beyend merely its inpact on eaergency

feedwater and there are other reviews involved in that that

ALDERSON REPORTING COMPANY, INC.
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I am just not involved in.
C I am only asking you about 2mergency feedwater.
Let me read to you the portion of General lesign Criterion
19: Equirment at appropriate locations outside the contrel
room shall be provided, cne, with a design capability for
prompt hot shutdown of the reactor, including necessary
instrumentation and controls to maintain the unit in a safe
condition during hot standby, and two, with a pctential
capability for subseguent cold shutdown cf the reacter
through the use of suitable procedures.
MR. CUTCHIN: Clarification, ¥r. Chaicman. I
believe ¥Kr. Pollard inserted the wecrds "hot standby,” when I
read from my copy of the regulations, "hot shutdown." HWas
there any intent for a different meaning?
CHAIRMAN SNITH: We wWwere reading from the sane
copy, I observe.
MR. POLLARD: I stand corrected. The actual wvords
are "hot shutdown.”
BY ¥R. POLLARD: (Resuming)
Q Would you think that this regquiremen. applies to
the emergancy fesivater system?
A (NITNESS WERMIEL) Yes. it dcoes, 2anéd I ax awvare
that they have control carability cutside of the main
control room for emergency feedwater. Again, I anm only

trying to identify the upgrade that was in my review area

ALDERSCN REPCRTING COMPANY. INC,
400 VIRGINIA AVE, 3 W, WASHINGTON, D.C. 20024 (202) 554-2345
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that has been conmitted to.

Q So there might be some portion of General Design
Criterion 19 that is outside your review area that is aot
met.

A (WITNESS WERNIEL) I do not know.

(Counsel for UCS conferring.)

A (WITNESS WERMIEL) I might add that I do not know
if the plant’'s compliance with GDC 19 is a restart
regquirement.

Q Well, I am trying to interpret your testiaony, Y¥r.
Wermiel. It is your testimony on page 26 where you are
referencing a requirement from the Action Plan that deals
with General Design Criterion 19, We have had previous
testimony in this proceeding about the nature of the
communications necessary bdetween the control room and the
feedvater regulating valve area and tetwv=en the control room
and some other area, which I have to admit escages my memory
at the momant.

What I am trying to determine is whether in your
testimony when you entered the "res,” that you specifically
examined whether or not there is adeguate instrumentation,
communication and controls to operate the emergency
feedwater system under the conditicns of loss of access to
the main contrel room.

A (WITNESS WERMIEL) ©Fo, I did not.

ALDERSON REPORTING COMPANY, INC,
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CHAIEREAN SMITH:

that a logical breaking place?

4YR. PCLLARD: As you
last gquestion.

(Laughter.)

CHAIRMAN SMITH: ALl

o'clock, at which time we will

statement.

(Whereupon, at 11355

recessed, to reconvene 2% 1:00

Lat’

16,859

s break for lunch now.

can see, it is. Th t was the

right. We will be back at 1

take a limited appearance
a.m. the hearing wsis

psM. the sanme day.)

ALDERSC!: REPORTING COMPANY, INC,
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(1303 p.m.)

CHAIRMAN SMITH: 1Is Mr. Manik present? Yr. “anik,
vould you take one of the microphones, sir, and make sure it
‘s on. |

¥R. MANIX: 1Is this one all right?

CHAIRNAN SMITH: Yes, that one works. Make sure
it is on.

Mr. Y¥anik, do you have a copy of your remarks, an
extra copy?

MR. ¥ANIX: VYot at the moment, I changed my
format from your other meeting, and wvhen I got a call this
mocning, I 4id not have anybody to type it cver.

CHAIRMAN SNITHs: Ckay. Yake sure that the
microphone is close to your mouth. Bring it as far forwvard
as you can.

LINITED APPEARANCE STATEMENT CF ALBERT YANIKX
MIDDLETOWN, PENNSYLVANIA

¥R. ¥ANIK: My name is Albert Manik. I live in
¥iddletown.

Yembers of this panel, I ask you tc view General
Public Utilities' 1978 Annual Feport. Can you see it
(indicating)? Can you see this report all right »or do you
vant me to move.

CHAIRMAN S¥ITH: Yes, sir, I can see it.

ALDERSON REPORTING COMPANY, INC,
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"R. MANIX: On the cover is a downziver shot. It
shows the hydrcelectric plant and a view of Three Xile
Island. Now, you wonder what this has to do with the
restart of No. 1, so I will explain.

Certainly the caption on the bottom of this page
states that this hydroelectric plant has performed for a
period of 75 years of power, York Haven to Three ¥ile
Island, now 78 years oid. Simply this is where the pover is
coming froa =2t present. It is the type of plant that Canada
has built and are performing at the present time.

ve have rocks in cur head to invite mcre and mcre
trouble with nuclear plants. We have a large 2dundance of
coal. #We have excellent coal-fired plants lccat:ed on this
civer doing a great job with a minimum cf gprodlems tc L2alth
and safety of the people whe live in the area. I know
because I lived in the area lefore I came to Yiddletown.

We siaply cannct allow you to restart this glorified unit.

I spoke to this panel in Hershey when you heard
hearings. I asked you about the metallic taste pecple had
enzountered. I to2ld you that we d4id not know 2f our
problem. You proaised to give me an answer. You took my
name and aidress, but T didn't get no ansver. I am still
vaiting. I never received an ansver from anything I asked
of the NRC.

I feel that perhaps this government dces not care

ALDERSON REPORTING COMPANY, INC,
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of its citizens, does not have L0 respgond to their wants and
2 needs. Your group is a wonderful example of this type cof -
3 government. No more nuclear plants. «We are goeing back to

4 wvhat we have an abundance of. That is ccal. YNuclear powver
§ is expensive, dangerous, and that is wvhy you are in town,

6 and not at all absolutely necessary.

7 What T would like to tell this panel to 2o is go

8 home and please read a copy of their fire insurance., If

9 your fire insurance policy states that you are insured for
10 nuclear accident, please tell me your fire insurance company
11 so I can get insured by the sanme company, though I doubt

12 your policy reads any different than ours.

13 I thank you.
14 CHAIRMAN SNITH: Thank you, Mr. Yanik.
15 ¥r. danik, I recall your appearance at Hershey. I

18 remembder your comment about the metallic taste, and I also
17 recall asking yor to explain it a little bit., However, I do
18 not recall nor do I believe it is e case that I promised
19 you that I would report to you. But for your information,
20 other than that night at Hershey, Pennsylvania, I have never
21 again heard anything through all thess vitnesses about a

22 tetallic taste.

MR. MANIK: You have not been reading the sanme

24 reyorts or nevspapers I hava, sir.

25 oHAIFPMAN S¥ITH:s Okay. Than you know mcre about

ALDERSON REPORTING COMPANY, INC,
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it than I “#35, sire Thank you very much, sir.

¥R. MANIK: If you are in doubt, and I cannot see
how you can hold hearings without GPU's stock reperts, I anm
certainly going t2> tell you to get copies of the 1978-1379
stock reports.

CHAIRMAN SMITH: Thank you, sir.

MR. ¥ANIXK: And I do not know how educated pecople
can heold such important hearingz as you peogple are supposed
to do and not liave copies cof something. I am sure you have
something up there, or you should have.

CHAIRYAN SMITH: Yes, sir.

All right., What was vorked out concerning Mr.
Rovsome's appearance.

¥R. CUTCHIN: ¥Nr. Chairman, I unéd-rstand that UCS
has a great need to finish up with the witnesses con
feedvater in order that they also, '"CS, may get back home
tonight. But to put it in perspective, ¥r. PRovsome has
perhaps 2 five to ten-minute statement max tc give the
Board, a briefing on the present status of the IRZIP work,
and then he does not have auch more in the way cf voluntary
information to give.

It would then depend on what gquestions the Ecard
may have. So I would presume we coull jet him on and off in
perhaps half an hour at the most. But I do nct have a feel

for hov many more gquestions UCS has and whether that would

ALDERSCN REPORTING COMPANY, INC,
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6z vhether w2 might complete with them even if Yr. Rowsome
did not 3o on nowe.

CHAIRNAN SMITH: You have no guestions of Xr.
Rowsone?

¥S. WEISS: (Cuite frankly, ¥Yr. Chairman, ve
thought his testimony was given last veek when ve were nct
here.

CHAIRNAN S¥ITH:s That was one of the tej.imcnies
that we understoced from you that you would prefer 1if
possible to> have put off until you could be here.

BS. WEISS: I did, but I did not realize that you
had agreed to that. I thought he had gone on last veek.
But in any case, I have read the testimony and I would not
have any guestions on the testimony as it stands, although,
depending on what he says, how he resgonds to guestions of
t%e 2oard, questions may develop. 3ut we would not have
anything, I think, in particular on this.

CHAIRMAN SNITHs I think it is worthwhile to try
to accoamciate ¥-, Rowvwsonme.

MS. WEISS:; I do, too.

CHAIRMANY SMITH: I under=tand his problem and I
think ve should do it.

( Board conferrinc.)

CHAIRMAY SMITHs 211 right. Then if you don't

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE, S W ., WASHINGTCN. O C. 20024 (202) 554-2345
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aind, let's take Y¥r. Bowsone.

¥S. &

ISS: I just wanted to say that wve 4id not
disagree. What we had suggested was that we go to the first
afterncon break and then see where w2 Jere, but if it is a
matter of half an hour, I have nc cbjectien.

CEAIRMAN SNITH: We have <iscussed it and wve do
not think it will e as long as that, if it is that long, I
aean as far as the Board's questions are concerned, and that
is probably the controlling consideration.

¥R. CUTCHIN: We appreciate the Scard's and the
parties’' indulgence.

¥r. Chairman, I would ask, 2ces the Poard wish %o
have the testimony that vas viewed as not very helpful
included in the racord, 5r would we Just start with asking
hia one direct guestion on having him uygdate the status?
really do not care; whichever the EBocard prefers.

CHAIRMAY SEITH: I think we shouléd put the
professional gualificatioanrs in.

MR, CUTCHIN: Fine.

CHAIZYAN SNITH: Let's see.

SR, CUTCHIN: VWe can do the vheole thing.

CHAISNAN SEITH: I think it is probalbly easier
just to put the t2stimony in as you presented ic,

¥R. CUTCHIN: PFine.

ahereupon,

AL"SRSCON REPCRTING COMPANY. INC.
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FRANX H. ROWSOME,
called as a vitna2ss by counsel for the Nuclear FRenrulatcry
Comnission, having first been duly swern by the Chairman,
vas examina2d and testified as follows:
CIRECT EXAMINATICN
BY MR, CUTCHIN:
e Mr. Rowsome, did ycu prepare a document with the
caption of this proceeding entitled NBRC Staff Testimony of

abi

-

[
P
o

‘“d

Frank Y. Howsome Relative to the Interim Rel

Evaluation Plan (3card Questicn 3), consisting of three

pages?
A That is right.
Q Did you also prepare a statement of ycur

professional qualifications which is attached therets?

A Yes, I 4id,

e Are there any corrections to the testinmony as
filed which you wish to make?

A No, no corractions, thank yocu.

Q Ther the testimony is true and correct, to the

best cf your knowledge and belief?

A Yes, that is right.

Q Do you adopt it as your written testimony of this
proceeding?

A Yes, I 0.

¥R. CUTCHIN: Nr. Chairman, I ask that the

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



1 documents Jjust identified te received into evidence and

2 bound iato the tranescript as if read. I will provide a copy
3 to the reporter later.
B CHAIRNAK SMITE: All right. 1If there are nc

-

S objections, the tastimony will be receiv:d.

LAl

L} (The document referred %o, NEC Staff Testiaony o
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In the Matter of

METROPOLITAN EDISON COMPANY,
et. al.

(Three Mile Island Nuclear
Station, Unit 1)

Q.1

0.2

UNITED STATES OF AMERICA
NUCLE 'R REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Docket No, 50-289

NRC STAFF TESTIMONY OF FRANK H. ROWSOME
RELATIVE TO THE INTERIM RELTABILITY EVALUATION PLAN
(BOARD QUESTION #3)

Please state your name and your position with NRC,

My name is Frank H, Rowsome, I am an employee of the Nuclear Regulatory
Commission assigned to the Division of Systems and Reliadility Research.
I have been a member of this Division or its anticedent ’robabilistic

Analysis Staff since July 2, 1979,
Have you prepared a statement of professional qualifications?
Yes. A copy of this statement is attached to this testimony.

Please state the nature of the responsibilities that you have had with

respect to Three Mile Island, Units 1 and 2.

None.




Q.4 What is the purpose of your testimony?

A. The purpose of my testimony is to provide a response to additional Board

Question #3 which states:

(Tr. 2392) The results of the Interim Reliability Evaluation

Plan (IREP), as applied to Crystal River Unit No, 3 (CR-3) was

scheduled fo. completion in July 1932, (The Board wants to

receive a copy of this report.)

a. When will the IREP be applied to TMI-1?

b. Does the IREP address the adequacy of the proposed actions

for B&W plants?

Response:

A draft report on the IREP study of CR-3 was
submitted to the Office of Nuclear Regulatory
Research (RES) in May 1980, Three ‘eview. were

made of the draft: one by RES project management,
one by a Research Review Group composed of

personnel from RES, NRR, and consultants, and

une by thz licensee/owner, Florida Power Corporation.
These reviews identified a number of deficiencies

in the draft report, some cf which are significant.
RES project management is currently negotiating

with the cortractors, Sandfa and Science Applications,
Inc., to define a workscope and schedule for

the revisior of the draft and it: publication




as a NUREG-CR report. The authors of tF: draft
are currently assigned to [REP studies of other
plants. Completion is not expected until early

calendar year 1981,

Question 3.a: "“When will IREP be applied to TMI-1?*

Response: The Office of Nuclear Regulatory Research, which
is conducting the current I°EP studies, does not
plan to include TMI-1 in IREP. The current IREP
studies (the analysis of four other plants commenced
September 15, 1980) are intended to serve as a
proving ground for procedural guidelines that
can be foilowed by licensees., The procedural
guidelines should be ready for use by the end
of calendar ysar 1981. In accord with NUREG-
0660, it is expected that NRR will require such
studies t~ be performed hy owners and submitted
to the NRC for icview. We unticipate that
many, if not all, operating plants will be
asked to subm : [REP-type studi s, TMI-1 may

be among these.

Question 3.b: "Does IREP address the adeguacy of the proposed
actions for Babcock and Wilcox (B&W) plants?"

Response: No.



Position:

Education:

Relevant Profes-
sional Experience:

PROFESSIONAL QUALIFICATIONS

Frank H, Rowsome

Deputy Director, Division of Systems & Reliability
Research, Office of Nuclear Regulatory Research

BA, Physics, Harvard College, 1962
Doctoral studies (no degree), theoretical physics,
Cornell University

Nuclear engineering and system reliability engineering,
Bechtel Power Corporation, 6 years

Dr uty Director, Division of Systems & Reliability
Research and its anticedent organization, the
Probabilistic Analysis Staff, July 2, 1979 to present
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BRY ¥R. CUTCHIN: (Resunming)

o

Q ¥r. Bowsome, would you provide a brief atement

n

updating the status of the IREP work letveen the time ycu
filed your testimocny and the present?

A Yes, I will be happy to do that. The study of the
Crystal River Plant, which we refer to as the fhase 1 of the
IBREP program, remains in limbo. No work has been done on it
since the draft repor:t was submitted in ¥ay and a peer
revie# or rather three peer reviews cf that draft vere
performed early last summer.

We did milk that draft for some safty

recosrendations which vere transmisted tc SER on the

[ )

occasicn of the resumption of power ~eneration of the
Cry—-tal River Unit in July, and which can e made available
to you all if you wish.

de also milked the draf+ report for the lessons ve
could learn froa it for how to do and hew nct tc do IRE?
studies and folded that into a document called the Procedure
and Schedule Guide for Subsequent IREP? studies, and four
additional IREP studies wvere started last September, cne cof
which entails a BEW plant, Arkanszs Nuclear 1, Unit 1,

Those studies are now abcut haléfway dcne, halfway
through. Two of the four interim reports from the
contractor teams that are perforaming these studies have Deen

submitted tut they have not gotten to the point ¢f producing

ALDERSON REPCRTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-2345
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actual ansvers in terms of a safety profile of
Therefore, we have nothing further iz vwriting wve

can shov you in the way of results other than perhaps =o

send yocu a copy ©f the memcrandulr we transmitted to NER last

July in th2 safety find.ngs from the draft Crystal River

Report.
BCARD EXAMINATICN
BY DR. JORDAN:
C Wry did you abandon the Crystal Biver study?
A In fact, vwe do intend to fix it up and publish it,

and ve have negotiated with the contrac »r who perforzed the
study a scope of work and we are awaitir his ass2mblage of
the personnel necessary to 40 the we:rx * f@ ve give hinm
the green light to go ahead with the rew:r e and zublication

of that report.

(2

Q Is it the same contractor that 4i.
A Yes.
Q Whe is that?
A SAI, Science Applications, Inc.
Q I know it. They have so many lccatiorns.
3 The Sethesda office.
Q Bethesia office.
Do you feel that the report is inadeguate as

performed up to the present, incomplete and therefore needs

a lot more work?

ALDERSON REPOATING COMPANY. INC.
400 VIRGINIA AVE, S W, WASHINGTCON. D.C 20024 (202) 554-2345
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B Well, the principal deficiency is that it is
highly inscrutable. It is difficult to tell what wvas done
and vhat was not done, what was covered and what was not
covered in their probabdilistic safety analysis.

o) This was SAI?

A That is correct. That is the draft report to

which you referred.,

Q Is SAI the centractor for Cconee? Did ycu say
Oconee? That would be one =f the other reports?
A SAI is one of several contractors at National

Laboratoriss that is participating in the Phase 2 study for
plants under ISEP. There is another risk assessment which

ve have recently publisned which has nothing to do with IREP

b

but is a follow=-on to the reactor safety study, called the
Reactor Safety Study ¥ethodology Applications Program, which
a'‘so entailed a risk assessment of four reactors. Sut this

is gquite distinct from IREP. The Cconee study is cne of

these.

Q I see. Will SAI do the Oconee study, or 40 you
know?

A The Oconee study has been published and it was

done by Sandia National lLaboratories. They may have hat an
individual constractor who may have worked for SAI or may
have not. I don't really remember off-hand. Zut the

principal work was done by Sandia National latoratcries znd

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., SW ., WASHINGTCN, D.C. 20024 (202) 554-2248
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Battelle Columdbus Lalboratcries on the reactor safety study

nethodolcgy applicaticns risk assessaents.

Q Let’s 3o back, then, tc the SAI Crystal Eiver
study. You said it vas deficient. #Would ycu explain a
little more vhy it vas deficient and what will de done in
the Phase 2 study to correct the deficiencies?

A Well, there vere deficiencies of regortave and
scrutability and there wvere alsoc scme technical
deficiencies. The most severe technical deficiency was the
failure to pull cut those mechanisas, those accident

mechanisass which could bdoth precipitate the initiacing event

b
b
o
-~
O
LAl
w
“
W
L
LY
"
-

and at the sase time degrade the reliabil

o

v

systen called upon to respond to that even

The Crystal 2iver study, as ace most risk
assessments published today, has taken initiating avents as
given and descrided :y the historical actuarial data base
for the most part.

Q From past experience, LEFs and so on?

A That is right, at least for transients. LOCAs, of
course, the frequancy of LCCAs are inferred and not just
obtained from histcrical data. But the freguency of
transients vas taken froa historical dat» and they vere
assumed ts occur in a non-msechanistic fashion, and to pose

challenges to standby systeas such as the emergency

feedvwater systen.

ALDERSON REPCATING COMPANY. NC,

400 VIRGINIA AVE.. S W WASHINGTON. O C. 20024 (202) 553-2345
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Q Do you rerember how fregquent they chose for loss
of main feedwater?
A That is 3 sensitive subject. The nualer we use in

the reactor safety study, and that has recently teen
confirmed by LER studies, is three feedvater transients a
year, and that is a good industry average. Cn the other

hand, a feadvater transient is not necessarily a conplete

o2
(29
3
(]
o

3
'
Ly
ad
L

interruption of main feedwater delivery, a
interruptions cf zain feedwater delivery are not necessarcily
extended interruptions of the Xin- that would really hazard
the cooling of thc'co:e.

There is good evidence that there are a good
average ¢of three feedwvwater transients a year in 2ost light
vater reactors. On the other hand, less than cone in three
of these entails a total interruption of main feedvwater flow.

Q Does that mean less than one in three entail a
challenge to the 2mergency feadvater system?

A Yost of them entail a chzllenge tc the emergency
feedvatsz system in thne sense that they will %ick in the
autostart, dut very few of thes entail a critical challenge,
if you will, of the emergency feedwvater system in the sense

that main feedwater could not participate in saving the core

U

£rom melt.
Q So it is a little bit like challenges to the

reactor praotection systenm.

ALDERSCON REPORTING COMPANY. INC,
400 VIRGINIA AVE S'W_ WASHINGTON, D C 20024 (202) "354-2245



That is right. That is right.
dell now, yocu say that the ailed

Let me say this.

Q -=- transients which would =--
A

Let me cite a specific example. For example, the
accidents at Rancho Seco and the one that occurred at
Crystal River its2lf while the stuly was going on entailed
the failure of a non-nuclear instrument power supply. The
so-called NNI bus fault, which precipitated a loss of
feedvater and also compronised the autostart of the
emergency feedvater system, at least at Rancho fSeco.

That kind of accident mechanism was outside the
scope of the Crystal River IREP stndy because they did ncot
attempt to develop a causal mechanism for why feedvater
trips might cccur chat coald te#se out the commoaality
between the bus fault as an initiating event and the bus
fault as a vay of coampromising the reliability cf the
emergency feedwatar systenm.

We clearly do not want future risk assessments to
have that kind of a blind spot, and we have z2.tered the
procedures to mak2 sure that it does not.

C Does it make an attempt to include common mode
failures?
A fes.

Has there beer any progress since =-- what is it,

ALDERSCON REPORTING COMPANY, NC.
400 VIRGINIA AVE. S'W, WASHINGTON, O C. 20024 (202) 554-2345
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Chapter 4 >f WASH-14C0 that aidresses commoun mode failures?

A Yes.
Q New and better technigques.
A There are several different wvays of improving upon

the WASH-1400 apprcach to common cause failures. Scme of
them have to do with developing detter causal models for how
faults propagate from the root cause into system failures.

For exanmple, progress has been made in modeling
seismically-induced failures in power plant eguipment.
Progress has been nade in modeling fires and ficods by such
mechanisms. Dlevelopments for more general nathematical
models tc deal with statistically correlated failures in
similar egquipment due to coammon design, commcn manufacture,
ccamcn maintenance and so forth have been develcored Dby our
methodology people.

In addition, of course, we also have a much larger
statistical data base of experience than we had when the
reactor safety study wvasg done.

Q Yes. Of c¢cou-se, one of the problems with common
mode failures is if you could anticipate them, you could
protect against them.

Well, in your opinion, will this be a gocd
technigque for invastigating irteractions between, sa',
safety and noncafety systems?

A Yes.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., 3. W., WASHINGTON, D.C. 2004 (202) 554-2348
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Q Will it be a good answer, therefore, to the ACRS,
their section -- I guess it was Secticn 1 == that we read
this moraning?

A Yes. The ACES has been urgzing for the last year
or tvo in a1 number of different forums that NEEF Degin tc ask
licensees or applicants to do probabilistic safety analyses
along the lines of the Reactor Safety Study as a to0ol to
investigate just this kind of gproblem. It is certainly our
feeling in the Office of Research, and I telieve it is
shared by Harold Denton and the majority in NER, that this
vould in fact be a good thing to do.

What is holding the process up is the development
of a standard wrethodology, a consensus that here is a
sensible wvay of doing a reasonable amcunt of work with
reasonable assumptions. And the IREP project has as one of
its principal goals the develcpment and dnbugging and trial
use of standard procedures for these technigues to use
probabilities to .ozl with multiple failure acclident,
scenarios.

Q You said there vas one other study soing on. Was
it the Cconee study that ycu mentioned or was it Arkansas 1?

A We are in the process of publishing now some
completed or very nearly coampleted risk assessments under
the reactor safaty study methodology applications progran.

Oconee is cne of these and has been published. Sequoyvyah is

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W. WASHINGTON. D C. 20024 (202) 554-2345
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another and is 4due to be pudblished any day nocvw. Two cthers
are in the pipeline iad I expect them out within six menths.

Within the Round Two, if you will, of the IREP
program there are four other plants that are teing subjected
to the nev kinds of risk assessment techniques which entail
some of the improvements on common mode failures, and
Arkansas Nuclear 1 is one of these.

o} What vas that?

A Arkansas Nuclear 1 is one of that set of four, the
only BEW plant among that population. These I do not expect
to be published until late summer, early fall.

Q I guess 1 do not want to take a lot of time to go
into it, bdut can you tell ne briefly what the difference is
betwveen the reactor safety type studies and the IRZP
studies, and wvhich do yo: feel are the most powverful and are
most likely to uncover possidble transient segquences that
might result in core damage?

A The principal difference between IREF and the
reactor safety study is that IREP is scaled dowvn and
abbreviated in an atteapt to make a manageable sccpe of
vork. It loes not include consequence analysis, it does not
include detailed ccmputer-assisted analysis c¢f the challenge
posed to containment systens by core melts. It is
principally a look at the avenues to core melt and the

likelihocd of those.

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE, S W.. WASHINGTON. D.C. 20024 (202) 554-2345
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Q That is IREP?

i That is IRE?P.

Q I see., I see.

A It dces contain a couple of wrinkles that nmake
that look 2 little bit sore incisive or iansightful than the
reactor safety study procedures, in particular the inclusion
of a mechanistic analysis of initiating events.

g Do bdoth of thea use the technigues of the
WASH-1400, namely, event tree/fault tree?

A That is ctight, they do.

Q Do you feel that a study perfornmed by a licensee
can be aade -- will produce possidle nev informaticn that
will de valuadle as contrasted to the studies that -~ vell,
the WASH-1400 study, for example, that wvas dcne :y the staff
or the IRE? studies that are being dcne Dy ccntractors under
the staff.

A The answver is yes. We discovered a lct of

LA |

evidence, I should say, accumulated in and after the
accident at Unit 2 at Three File Island tending to suggest
that the susceptibility of plants to core melt accident

ant and

b

sequences may vary significantly from plant to ¢
that a single risk assessment using one or tvwo reference
reactors or even half a dozen of them may misrapresent cther
reactors not sc analyzed.

We believe having one done for each individual

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., S'W.. WASHINGTCN. 0 C 20024 (202) 354-2248
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plant is desirable. It will not be perfect in the sense
that wve will not achieve completeness, we will not guantify
vith great accuracy the risks froz each of these plants, but
ve will have a toecl that will enable operater training, for
example, to be a little better focused on the real threats
than they might othervise te.

Emergency planning may be 2 little bdit more
accurately tuned on real scenarios than otherwise, It will
provide a frame of reference with which to assess the
severity of operating occurrences.

e To what?

A Operating occurrences.

Q To suppress?

B Assess significance.

Q Assess.

A You can say in what accident sequence, if any,

would a particular fault that has actually cccured belong.
Deaes that fault suggest the presence of failule mechanisnss
that vere not in the nodel, in vhich case you can use that
experience to improve the model, or if it is in the nodel,
it gives you a frame of reference with which to evaluate its
severity.

It should be a very valuable contributiocn to
operational safety to have such a model in hand.

Q We have had during the day while you were here, of

ALDERSOIs REPORTING COMPANY NC.
400 VIRGINIA AVE, S W, WASHINGTON, D C. 20024 (202) 554-2345
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course, testimony which we will explore later this afternocn
about probability analysis that was done in the case of
I4I-1. sov,‘in that case there wvwas a licensee analysis, and
ve are also going to hear from Mr. Curry this afternocn
adout the staff study.

Is that analysis that wvas done by Met Ed for the
limited case of the onetﬁency feedvater system typical of
the IREP studies that would be done 'y a licensee for the
complete plant, or will the IREP study be mcre intensive,
have greater depth, or will it Just be broader?

A It woull Dde principally broader. It would be nore
intensive or of greater depth in the sense that it wou
include, because cf its breadth, the fault tree analysis of
all of the support systeas of the emerjency feedwvater
system; and an IREP study would bde capable de ncovo of
identifying common cause vulnerabilities that might link the
initiating event with the emergency feedwater failure
through these support systems, which 3 one-systenm
realiability analysis could iot do.

Hovever, the studies of each of the individual
systems coaprising an IREP study uould.no: be appreciably
more intensive than a study of the emergency feedwater
system wvas in this instance.

¢ There have leen recommendaticns made in this case

that the integrated control system can indeed te 2 scurce of

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW , WASHINGTON, O .C. 20024 (202) 554-2345
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cosmon mode failures and that what is needed, and I think
the ACES has pointed this cut, is a system interaction
study. Did the Crystal River study produce or give any
further insight into the pcssille interacticns retween the
integrated control system and the cverall system that has
not been out by the failure modes and effects analysis of
the ICS?

A. Well, the study itse.f did not, in fact. That is
one of the deficiencies in the study, that it did not track
down that kXind of failure mechanisz. On the otier hand, the
experience of that reactor and at Faacho Seco has made is in
Research intensely awarce of the potential rcole of the
control iysten buses, the NNI buses, as Deing a2 weak spot.

Q All right, then. I guess that is essentially what
I am leading to last. Nov, as a result of the studies that
you have s> far, are there any lessons that we should De
avare of? Has anything nev turned up that wculd indicate
further either asodifications in the hardwvare or the training
that has not been identified, say, in the Lessons lLearned
Task Force or some of the other task fcrces cr, vell --

A Some of our results 2id get fed into th

®

NUREG-0667, the NUREG repcrt on the transient stabdbility of
BEW plants. Ncw, we do nct have any new receormendations,

nev discoveries of vulnerability beyond those which I

believe are part of the record in one glace or another. I

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

We found three potential ccnmmcn zcde linkages that
could constrain the raliability with which a plant can deal
with a loss of feedwater. One of ther is the station
blackout scenario in which AC power i: the systez that

fails, and the recommended --

Q That is offsite AC?

A Offsite and onsite. This is the subject of ALAZ
§03.

Q Yes.

A And our position is essentiilly that of the 603

boatrd, to-wit: that the plant should have cne train of the

emergency feedwater system cagable of startins and running
without AC power, and that the opezator shcould e trained
for it.

MR. BAXTER: What plant are you speaking of, “r.
Rowsome?

THE JITNESS:s ALAB 603 referred to St. lucie 2.

The second has already been mentioned. It is *he
NNI buses. Cne would like to see a design in which the
agtostart of the emergency feedwatar system caanct e
defeated by the loss of an SNI bus.

And third, another potential commcn mcde lies in
the automat.c systam intended to deal with steamline break

accidents in S5EW plants. Its function is to isclate n2in

ALCERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, 0.C. 20024 (202) 354-2345
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and emergency feedwater to a depressurizei steam senerator,

presumably one depressurized by the main steamline or
feedline break.

In Crystal Fiver during their incident, both stean
generators vere icsolated by this systea. Even though they
d4id not have a steamline break, they simply had an
overccoling transieit which allowed the pressure %o decay in
the two steam generators to the point that toth stean
generators satisfied the logic for steamline break and thus

the heat sink was shut off. As it happened, it did not

bt |

matter in that case because they were ccroling with =CCS.

But we would prefer to sze a desicn in which there
is an interlock so that both steam generators cannot be
isolated by an indication of low pressure in the stean
generatcrs.

Q Do ycu know whether that has been adeguately taken
care of in TEI-1?

A TMI-1 is in compliance with respect to the loss of
offsite pover desigr, and I believe there are plans afcot to
address both the other concerns by the first refueling
outage aftar restart.

Q I ss%e. I am guite familiar -- we had a fair amount
0f testimony this morning c¢cn the automatic start and control

of the emergenc' feedwater system, but I think we have not

addressed very thoroughly vet today anviow -- and my memory

ALDERSCON REPORTING COMPANY. INC,
400 VIRGINIA AVL., S.W., WASHINGTON, D.C. 20024 (202) 554-2348
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is a

little unclear as tc where we staad with

steanzline break,

long-

sut I take it you delieve that th

term itenms.

A That is my understanding, but I az not an

authority on this plant.

Q All right. We will ask ¥r. Wermiel aout that cne

when he g2ts backe.

Then is it the staff's plan to eventually reguire

an IREP by each licensee, and if so, how long will it be

before there will be one required for T¥I-1?

A That decision will be made by ¥RR. Mv

undercstanding is that NRR has already committed in prineciple

to the idea that this should e done cn mes

plants. They are awaiting our development =-- by "our,"”

mean

(ag
~
r
‘h
’
O
(ad
"
[
=
-

the Office of Research -~ our development ¢f the

standard set of procedures and prescription of what

consticutes an adeguate job for such studies.

We will be able to deliver that to them probably

by the end of 1982. They will then elect to schedule and

pick

{he plants that are to be asked to do such studies.

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



10

11

12

13

14

15

16

17

18

19

21

S

24

25

16,924

a4

Q But so far as you know, the experience thus far
vwith the IREP has not turned up a failure mcde that has not
really been thought about or has not been addressed in the
redesign of TMI-1?

A Not that wvculd be applicable to TMI.

.'Re JORDAN: All right. I guess that is all I

have.
CHAIRMAN SMITH: ¥s. Weiss.
CRCSS ON BCARD EXAMINATION
BY ¥S. WEISS:
Q ¥r. Rovscme, if you vere asked to do an analysis

of the reliapility of the emergency feedwater system at
T¥I-1 would you use the component and human errccr

reliability data you used in the reactcr safety study?

A With a very few 2xcepticns, yes.

Q What kind of excegztions?

A We knov today, for example, that failure rates for
code safety valves instead of reing the 10-5 ger challenge

-3
usad in tha reactor safety study is closer to 10 .,

DR. JORDAN: 1Is that failure to cpen, by the wvay?

THE WITNESS: Yes, I believe so.

DR. JCRDAN: All right,

THE WITNESS: I really do not have all the
exceptions in ay head, but there are a minority that have

changed appreciably. For example, another one is

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W. WASHINGTON, D C. 20024 (202) 5542345



10

11

12

13

14

15

18

17

18

19

21

B

8

24

25

turbine~driven pumps. Failure rate cn demand for

turbine-driven pumps is around 10 percent instead of the
-3

10 that I believe was used in the reactor safety study.

BY ¥S. WEISS: (Resuming)

-3
Q Ten percent instead of 10 ?
A Yes.
Q That is a fairly substantial change.

DR. JORDAN: §We will have a chance toc ask Mr.
Curry what numlter he used.
BY ¥S. WEISS: (Resuming)

Q Just one last question. I am curious about what
sort of overall uncertainty level you would assign to
¢igures -- well, to the figures which ¥r. Curry has
developed concerning the probability of failure cf emergency
feedvater on demand for TMNI-1l.

A Well, there are uncertainties and then there are
gncertainties. One can calculate an uncertainty based
entirely on the statistical uncertainties in the rav data
that goes into the mathematical model, and that certainly is
a contributor to the uncertainty of the ansver.

There are biases or errors in the model itself or
coapleteness issues having to do with the structure of the
sodel which introduce uncertainties that cannot e

guantified.

jtudies such as that done bty ¥r. Curry tend to
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have a conservative bias in toth modeling =ssumptions and in
the data used. On the other hand, there is nc assurance
that they found everything. There is a completeness
problem. You c:% never prove to everybedy's satisfaction
that there might be something that nobody has noticesd vet.

So vhether those two things balance out or not is
not obvious, but within what we know, to the best of our
ability the models are made to> have if any bias, a
conservative bias, but that nagging concera about
completeness remains.

c WNell, can you put a number or your *est number on
the uncertainty lizits to these absolute prcbability figures
for emergency feedwater failure, your best grofessional
Judgment?

A Well, this is judgment, and it falls in aocdeling
as vell as statistics. If I vere to discover tcmorrow that
they vere non-conservative by as much as a factor of 10 or
conservative by aore than a factor of 100, I would be mildly
sucrprisad but not very surprised. If you were to enlarge
that band by -nother factor of 10, I would be guite
sucrprised.

So in terms of my own sense of confidence in these
things I would not be astounded if they underestimated the
f£ailure rate ty 10, but I would be very surprised if they

underestimated it >y 100, 2nd I think there is a
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conservative bias that I would be =-- would not bde at all
surprised to discover they vere conservative by a factor of
10.

Q I am sure you must be familiar with some of the
coaments that Dr. Okrent has been making lately in the ACRS.

A Yes, indeed.

Q Both formally and informally about the extent to
vhich one can shovw with any degree c¢f certitude that the
probability of core melt is less than 1 in 10,000. Do you
have any comments on -- well, I guess basically I am asking
you do you have an opinion on his opinion? Would you agree
or disagree with him?

A I am not sure what remarks of his you are
referring to. I would need tc be a little more specific
befcre I pass judgment on his =--

Q That is fair. re you familiar with the paper
that Dr. Okrent delivered in Stockholm last fall at the IAZA
conference?

A I may have seen it, but I do not remember it well
encough to coament on it.

(Counsel for UCS conferring.)

¥S. WEISS: Thank you. That is all.
CHAIRMAN SMITH: Mr. Dornsife.

BY “R. DCRNEIFE:

o) I 3just have one guestion. Could you verify

ALDERSON REPORTING COMPANY, INC.
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something? Are you testifyin; today that indeed
probabilistic type of risk studies have Leen used to
deternine whethar the lLassons Learned from the T¥I accident
items are indeed either necessary or sufficient?

A No. That has not been dcne. +e did a brief
review of the risk relevance of the rec:mmendations of the
Tedescc Task rforce. This is not Lessons Learned, but the
Tedesco Task Force that wvwas constituted after the incident
at Crystal River. And they have been run through a filter
for risk effectiveness or risk relevance, although a rather
judgmental, quick pass under considerable pressure of tinme.
This has not been 2one for the TMI Lesscns Learned.

Q Do you think a study such as that would bde useful
to determine whether the changas are either necessary or
sufficient?

2 I think it would be useful to gain perspective on
that, yes.

Q But just to that extent, nct to see if you have
obviously missed something that is a glariny erronr or
something that really is not -- something you cculd have

added that would reduce the risk by a much larger factor

than sor 1 you did indeed require.
L} chat might be the outcome of such a study.
Q Is there any intent on the staff toc do that kind

of a study?

ALDERSCN REPORTING COMPANY, INC.
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A Not specifically in the context ¢f Lessons
lLearned. It is being done in the context of the rulemaking
initiatives going forward. That kind cf an analysis will bde
part of the research foundations for the standard engineered
safety features rule and for the degraded core rule.

¥R. DCENSIFE: Thank vyou.
CHAIRMAN SMITH: ¥Mr. Baxter.
BY MX. BAXTER:

Q Mr. Rowsoae, you testified that three per year was
s industryvide average for feedwatar transients, and I
think I understocod you to say that that wculd not
necessarily involve a loss of all main feedwater, but that
in many cases there was actuation of at least some part of
the emergency feedivater system, is that correct?

2 That is right.

Q It is ay understanding from the testimony in this
record that a TMI-1 emer~ency feedvater system is actuated
by a loss of both of the two main feedwater pumps or of the
reactor co>lant pumps, wvhereas at CE and Westinghouse plants
emergency feedwater can also be initiated by low steanm
generatr . level.

Is that your understanding?

A I knov that it is common practice in Westinghouse

plants to initiate on low steam generator level. I am net

an authority on T¥I.

ALDERSCN REPORTING COMPANY, INC,
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1 Q S0 dc you know if your comnment that for many of

2 the feedwater transients industrywide that you referred to,

L)

3 possibly involving at least actuation of par the

o

o
4 energency feedwater system, whether that applies to TMI-1?
5 A I cannot == I should not speak to TMI-1l, not

8 having studied that plant.

T ¢ OCkay.

8 A In many B&W4 plants that I have studied that would
9 be a correct statement, but I am not an autheority eon TEI-1l.
10 (Counsel for the Licensee conferring.)

11 Q Unless the other BELW plants have emergency

12 feedvater systeas which initiate on low level, how could

13 there be a partial actuation of the system?

14 A Yost of them do actuate on low level.

18 ¥R. BAXTER: I see. I have no further guestions.
16 CHAIRNAN SMITH: Mr. Cutchin.

17 MR. CUTCHIN: No redirect, 4r. Chairman.

18 (Board conferring.)

19 CHAIRMAN SMITH: All right. Thank ycu, Y.

20 Rowsome. You are excused.

21 (The witness vas excused.)

MR. CUTCHIN: Acain, I appraciate the Rcards' and

S

23 the parties' indulgence.
24 CHAIRMAN S¥ITH: I think we could prcbably use a

28 study of error sands and confidence levels in predictiag the
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length of testimony. We are simply uever right.

¥S. WEISS: I said five hours. I think we're
going to come pretty close to that when you subtract cut ¥r.
Rovsome.

(Laughter.)

Whereupon,
JAMES CURRY
AND
JARED WERMIEL
resumed the stand and vere further examined and testified as
followvs:

CHAIRMAN SMITH: Are you ready to proceed?

MR, ADLER: It depends on whzt the Eocard has in
aind for order. We are done for nov of guesticniag Y-.
Wermiel. Do you want the other parties to guestion hi.
before ve proceed to ¥r. Curry, or =--

CHAIRMAN SN.Ti's Take this into account. If you
proceed with ¥r. Curry, then ycu can have greater assurance
that you complete your csross exasination tonight, but then
you will take the risk of having questions by other parties
tomorrov.

¥R, BAXTER: ¥r. Chairman, ay crcss examination
does not divide cleanly between the twe witnesses. I would
prefer wve do . = panel.

(Board coNie.~""n7,)

ALDERSCON REPORTING COMPANY, INC,
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CHAIRMAN SMITH: I think just go ahead. Then yo'
will have your option at lesast.

¥Re POLLARD: Before we proceed with ¥r. Curry, I
would like Dr. Jordan, he had mentioned he wanted scmething
done first by ¥r, Curry before we began.

DR. JORDAN: Yes, I did. I thought it woulad
actually save tiame.

MR. POLLARD: I agree wit. *ou. I think it w.ll.

[

In fact, doing so will probably ansver scze c¢f the guestions
I vas intending to aisk. It would be 2 more orderly way to
do it.

DR. JORDAN: Very well.

You heard ae I think this morning, 4r. Currcy. I
would like for you to take us through a typical =-- take us
through one of these diagrams, analyv.es. EZxplain how =--
vhat do you do and particularly howv you get figures in on
say errors, human errors, the standard figures for frequency
of turdbine failures, for example, and how you come out with
the final numbers that you do now.

I do not have any advice for you, Jjust exactly how
to do it, fnt I do have a blown up copy that wvas supplled
and has been very helpful, because I was having a very harcd
time reading the smaller ccpies.

WITNESS CURRY: Rhy don’'t I just start from the

top, and if you have any gquestions just chize in.

ALDERSON REPORTING COMPANY . INC,
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DR. JORDIN: 1If you would do that,

WITNESS CURRY: Okay. All right. The methocdolegy
used to anaiy”e the reliability of the EFNS at TMI-1 was a
fault tree which 1s presented as Attachment 1 to nmy
testimony. The fault tree is basically a deductive type of
logic network where one postulates a top event and then
tries -- or a top failure and then :ries to deduce from that
some events which would lead to the failure cof concern. In
Jeneral, the level of detail of the fault tree which can be
dravn to many levels of detail is limited by the analyst's
information.

In this fault tree when amy inforzaticn was limited
I made a conservative assumption. 11l right. The top event
to this fault tree is inadequate flow to the stean
generator, which I defined as less than 460 GF¥. That
number vas picked as a limiting number based on testimony by
Jensen before as to what would we need to mitigate any
transient.

DPR. JORDAN: Yes. We had a lot of testimony on
that nuaber.

WITNESS CURRY: Okay. All cight. Perhaps I
should go through the symbols a little bit first sc you
unierstand vhat we are talking about.

The rectangles are indicative cof ersents. The

first bullat type syabol you see near the top of the tree is

ALDERSON REPORTING CCMPANY. INC,
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points within the three. Tf a triangle is upright, such as
triangles 2, 7, and 9 on the right side cf your tree, it
indicates a transfer from another point in the tree in which
the exact same events occur. If the triangle is upside
down, it indicates a parallellism in that wvhile the sanme
event, exact same event is occurring, a parallel event would
be occurring. For instance, the failure of ZFV-303 may ble
developed, and rather than develop the failure rate of
EFV-30B, EFV-30B has parallel redundant ccomponents. It is
the exact same thing, but they are redundant components.

DR. JORDAN: For example, the nuaber 8 you say no
flow to steam generator 3. You mean there is a narallel.
It woulu be steam generator A?

WITNESS CURRY: That is right.

DR+ JORDAN: I see.

WITNESS CURRY: That is right. Okay.

DE. JORDAN: Yes.

WITNESS CURRY: So the top event, as I said, wvas
inadequate flow to the steam generator, less than 460 GPY.
Well, that event will cccur if there is no £flow from the
turbine~-driven pump train, and there is no flcwv from either
electric pump train.

DR. JORDAN: OCkay.

WITNESS CURRY: Okay. Nov we will proceed now

dovn the turbine-driven pump train path. Stay cn the sanme

ALDERSON REPORTING COMPANY. INC,
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page for a while. We will goc down the turbine-driven pump
train path, and then we ¥will come Pack and go down the
electric pump train path.

DR. JORDAN: I think you do not need tuv go in
great detail through each path.

WITNESS CUBRY: Al right.

DR. JORDAN: Before too long we will need to know
how you get the numbers in.

WITNESS CURRY: Let me just suasmarize on the first
page. I think if the Board has a perspective on the first
page, the farther you go it gets much more detailed, so the
Board understands the first page.

DR. JURDAN: Yes, I think so.

WITNESS CURRYs Fault trees can be drawvn many
vays. I chose to draw it this way so that I perscnally
could see what areas of the system contributed most to the
unavailability of the system. So if we were looking at the
event whare we had no flow from the turbine-driven pump
train, that event would occur if we had failure cf the
turbine pump itself, if ve had failures related to the
suction, the water suction to the turbine pump, or if we had
failures on the discharge side of the turbine pump.

There is also a pessibility that that train may De
out for test and maintenance which is added secarately on

the left. Similarly, on the right side of the tree where ve
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had no flowv from either electric pump train, it has been
stated earlier that either electric pump is capable of
supplying the raguired flow; so we have an and event, that
is, both electric pump train A must fail and electric pump
train B must fail in order to get no flow from either
electric puamp train.

Similarly, t.ey are broken down to pump failures
themselves, discharge fallures, succion failures, and test
and maintenance failures.

In doing the fault tree if one were to proceed
intc greatar depth, one would ncte that support systeas Ior
puaps, for instance, must be taken intc account as a failure
mode and as wvell as human interactions with the systenm.

DE. JORDAN: Now, vhere does the failure of the
electric supply show?

WITNESS CUREY: Okay. This particular event, and
I 4id drav it cn the tree to indicate that, this particular
-- well, lat me say there were there initiating sequeices
anaiyzed: the simple loss of main feedwater where alil powver

DR. JORDAN: Yes, I understand that. I had
forgotten that. Go ahead.

WITNESS CURRY: Okay. I guess that is a brief
overview. The tree would proceed down to the point where if

you were to look on a later page, if I could suggest, ch,
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perhaps page S, picked at random, it seems to be a fairly
sinple example. And .f one wvere tc look at the triangle
labeled 5 -~

* DR. JORDAN: That takes you back to page 1, does
ie?

WITNESS CURRY: That wculd feed back intc tabdble 1
or page 1. If you looked on page 1 there was a block or an
event entitled "No flow from the condensate storage tanks.”

DR. JORDAN: Ah, yes. Now I am catching upe.

WITNESS CURRY: Then on page 5 under event 5 we
develcp that possibility, and that possibility wvould arise
if ve had no flow from tlhe condensate storage tank A and no
flow fros the condenrsate storage tank 3. And then the lo2gic
proceeds to the point where we are examining methcds or ways
in which wve vould get no flow from, for instance, condensate
storage tank A. And ve see at the very base of the tree
failures which indicate the limit of resolution of our data.

The circles indicate a basic tailure rate. The
triangles indicate failure rates again or failure events --
I as sorry -- again that could be further developed but
vhich either are not necessary to further develop or are
ispossidle to develop.

DR. JORDAN; I see, but the data ncw goes in at
the circles, is that what you were telling me?

WITNESS CURPY: That is essentially correct.

ALDERSON REPCATING COMPANY INC.
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Either the circles or the diamonds.

DB. JCRDAN: Or the diamonds.

WITNESS CURRY: Right, right.

DR. JORDAN: Oh, yes. I see.

WITNESS CURRY: And from there is propagated back
up th:ouqh.the tree going through the logic of the ands and
the or gates until a top event =-- that is, inadequate flow
to the steam generator =-- is calculated or is estimated.

Now, it ‘'should be pointed out that such a method
uses Boolian algebra, and cne cannct rigorously or one
cannot blincdly plcw through the logic gates and expect to
get the correct ansver at the top, because consideration
amust be taken into account for the common mode failures that
ve have talked about before.

DR. JORDAN: Yes. That is what I wvanted to
explore at your leisure. Go ahead.

WITNESS CURRY: Go ahead. Do you want tu talk
about the treatment of commorn mode failures ncw?

DR. JORDAN: ~Wherever .t comes up. You go ahead.

WITNESS CURRY: Okay. Okay. Wel., the key
points, additional key points that I want tc mention about
this tree --

DR. JORDAN: This being th: whole?

WITNESS CURRY: This is one tree, the tree that

estimates the probability of failure or 3iemand.
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DR. JCRDAN: I see. That is six pages.

WITNESS CURRY: Yes, sir.

ODR. JORDANs All right.

WITNESS CURRY: Yes, sir. 1Is to keep in mind the
purpose of this tree, and that was to estirzate the
probability of the EFWS system to fail to deliver flow
within a3 five-minute pericd.

DR. JORDAN: Per challenge?

WITNESS CUBRRY: Per demand. That is correct.
That is correct. So consequently when the tree is being
drawn little credit is given in the tree for such operator
recovery actions.

DR. JORDAN: Yes.

WITNESS CURRY: Which would certainly izprove the
reliability as a general rule. The number that comes cut
then is essentially a function of basic equipment failure
rates and the probability of the system being in the correct
configuration upoun demand.

Now, common mode fajilures, the treatment cf ccamon
rode events is taken into account by fianding the peint in
the tree at vhich the commonality becomes apparent. So in
other words, if there vere a comacon mcde failure of the two
electric pumps, I would look cn page 1 and find tae block
that said no flow from either electric pump train and apply

the common acde at that point, because it adds in -- 2dding
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in at that level of the tree has a greater effect on the
overall reliability number than indiv.idually adcing those
failures ian farther down on the tree.

Sathematically what it becils down to is if you
multiply two small numbers together even once ycou -ce liable
to wind up with a very small nuajper later on. So common
aode -- if a common mode failure of redundant cocmpcnents has
been identified, it is a matter of siaply adding that
probability to the overall failure rate ¢f the systen.

DR. JORDAN: ¥Well, now, that particular cne, of
course, sounds like maybe -- maybe I am wreng =-- a fairly
easy case because you dc have experience abecut how often you
have an electric powver failure -- I guess that is the
obvious coamon modie failure in this case, is that cight?

RITNESS CURRY: Clearly, if one wvere to postulate
the initiating event deing loss of all AC, I need not drawv a
fault tree to deteraine the probability of failure of the
electric pump traine.

DR. JORDAN: All right. But suppose now we had a
loss of main feedwater. Isn't that in itself pessibly going
to trigger an cpening of the circuits on loss of lcad and
thereby possibly take dcwn the whole grid, and 4o you take
that into account?

$ITNESS CURBRY: Y¥o. The transient events that

vere analyzed here were a siample loss of main feedvater, 2
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loss of main feedwvater with concurrent loss of all offsite
povwer, which sounds close to the transient that you are
talking about. I do not really care whether main feedvater
caused the loss of offsite power or not. I analyzed the
reliability given that I have no offsite power available,
and that the third transient vas the loss of main feedwater
with the loss of all AC power.

DR. JORDAN: Nc. I guess I have seen ycur
numbers. Oh, y&s, they were separated out for the three
different possibilities.

WITNESS CURRY: That is correct.

DR. JORDAN: And so therefore I would say is not
main feedwater -- well, and you have not actually then put
into the calculations the probalbility of loss of main
feadwvater or the probability of loss of offsite pover.

WITNESS CURRY: That is correct. 7Tne probability
that these initiating events have nc bearing on the
probability of the system ressonding to thenm.

DR. JORDAN: All right.

WITNESS CURRY: The Staff decided they wvere
vorthvhile events to analyze; therefcre, we do so.

DR. JORDAN: All right, How do you take into
account possible common mode failure of both electric pump
trains without a loss of cffsite powver?

dITNESS CURRY: 4ell, I have to identify a common

ALDERSON REPORTING COMPANY, INC.
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mode failure of the electric pump trains.

DR. JOPDAN: Failure of a breaker, say. There
must be -- aren't there a lot of ways of getting a comnmon
mode failure?

WITNESS CURRY: There should not be a lot of ways
to get a coamon mcde failure. It is design philoscphy to
make the trains as separate as possible. That is not to say
that there are ncoct any ways.

JR. JORDAN: All rijht. Did you include conamon
mode failure then for the two pump trains? Did yeou put in a
nuaber for it, and if so, how did you get it?

WITNESS CURRY: I do not believe I found a common
mode failure for the two pump trains.

DR. JORDAN: All right.

WITNESS CURRY: I found a commcn mcde failure of
the system but not explicitly the two electric trains
themselves.

DR. JORDAN: Okay. Well, then, you go a2head and
tell me where you found commcn mode failures and how ycu put
it in.

WiTNESS CURRY: 2ll ticht.' The common mode or a
commcn acde failure that I found to contribute to the
unavailability of the system or that I had no evidence to
believe, I should say, did not contribute to the

gynavailability of the system would bde the niscalibration of

ALDERSON REPORTING COMPANY. INC,
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the level sensors on the condensate storage tanks.

If indeed the level sensors were niscalibrated.
and depending on the ways in which they are calibrated --

DR. JORDPAN: Yes. The usual type cf common mode
failure,

WITNESS CURRY: That is right. They could very
vell have been calibrated by the same person or with the
same instrument 2ad therefore both be incorrectly
calibrated. I assess that as a comamon mode failure of the
system.

DR. JORDAN: Okay. Where did that come in? How
did you put that in?

WITNESS CURRY: That is simply us.ag the data base
that I hadG; that is siamply added on to the suction failure
common mode -~

CR. JORDAN: Is that part of the data base in your
table? Dii I miss that one?

WITNESS CURRY: Yes. Let me get my testimony out
here.

DR. JORDAN: You are now goirg to Attachment 2?

WITMNESS CNRRY: Yes, Attachment 2. Okay. That
number is in here, and, okay, the number that I used for
that was the item that you see under Table 23-2, item number
III entitled "Human Acts and Errors.”

And under that Soman numeral III, item A -- A.2,

ALDERSON REPORTING COMPANY, INC,
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now as you can se2, this table has a number of values
asscciated with it. The heading of the table there, at
least three values for each of the acts listed in this
table, a point estimate value., a value of the likelihocd of
that occurrence if, for instance, there was indication in
the control room, or a value for the likelihcod of that
occurrence if only local walkaround and doublecheck
procedures were 1sed, and a2 value of the occurrence if
neither the double walkaround or control room indication wvas
provided.

So if we read this table wve would see that item A
has the "title valves aispositioned during test cr
maintenance,”™ for item A.l. 2nd A.l.2a and A.l.}> is
"inadverteatly leaves correct valve in wrong positicon.”

DR. JORDAN: Okay. Now, then, let's see the
numbers that you have there ani explain thcse.

WITNESS CURRY: Okay. And let me add one other
thing. Then the item that mecst concerns your guestion in
teras of common ande probabilities is item 2 under A which
is entitled "more than one valve is affected (coupled
error).”

Now, these human error rates were developed in
consultation with a number of experts in the hurin error
field and vere provided tc the Staff for its use in the

studies previocously referenced in NUREG-0611 and NUREG-063S

ALDERSON REPCRTING COMPANY . INC,
400 VIRGINIA AVE, SW . WASHINGTON, O C 20024 (202) 554-2345



1

12

13

14

15

16

17

18

19

21

&

8

24

16,946

vhich analyze the reliablity of Westinghouse and CE
associated systeas.

de use the same data base here for the reason that
ve wvanted a solid base of comparison between designs. There
may be some ar¢" nts on the validity of data, dut using a
common data Dbase es allov us some justificaticn for
comparing designs.

DR. JORDAN: Yes. I understood your testimony in
that respect.

Nox, then, about these numters here, I do not
quite see that, howvever. Take the 1-A figure. You have got
a 1/20 10-2 1 over X. Explain those to ne.

WITNESS CURRY: Well, that particular thing is not
applicable to this failure ve are discussing.

DR JORDAN: All right. Give me cone tha: is.

WITNESS CUREY: The one that is applicable is the
one that I cho: 2 was more than valve is affected.

DR. JORDAN All rcight.

WYTNESS CUKRY: Or more than one item is affected.

CR. JORDAlz' Okay. The point value is NI tinmes
10-“. What is the NI?

WITNESS CURRY: The ¥ is really an approximation
sign. I guess they could not £ind a little squiggle so they
used an N when they typed up the talble.

-4
DR. JORDAN: I see. It is N. One times 10 .,

ALDERSON REPORTING COMPANY. INC,
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WITNESS CURRY: Let me take that a little
further. That would be tr.e. Hovever, I was under the
understanding that the level instrumentation was indicated
in the control room, Therefore, one can make the assumption
that it is less likely than 10-“ that the failure would go
unnoticed. So I actually refe:red you to the valve failure
rate, but the sensor miscalibration rate is exactly the
same, and that nusbder is 1 tizes 10-3. It is actually
listed under three in that table.

(Board conferring.)

DR. JORDAN: Dr. Little asks your squiggle meaning
"about or approximsately.” «What dc ycu mean appreoximately?
An order of magnitude or a factor cf two?

WITNESS CURRY: Well, there are error bands
associated with these nusbers, if you read Jjust tc the right
of the nuamber, for instance.

DR. JORDAN: I see. So it is a factor of 20, is
that right?

WITNESS CURRY: In this case it would be a factor
of 10 on that particular number as I read the table.

DR. JORDAN; Oh, I see. I see. The 1 tines
10..3 is the point value with valve position in the cogt:ol

room. You say that is estimated a point value of 10

vwith an ercor factor of 10.

WITNESS CURRY: That is right.

ALDERSON REPORTING COMPANY, INC,
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DR. JORDAN: All right. Okay. Now I understand.

Thank you.

4ITNESS CURRYs So it vas a matter of Jjudgment
vhen assigning the error, a human error probability
associated with these numbers. The information I had on
hand vas that the position of the valves wvas indicated in
the control room, so I chose that number; and had it not
been indicated in the control zoom, I would have had a
nuaber basad on whether it was doublecheckad or not
doublechecked. But it is indicated in the control roconm.

DR JORDAN: Now, do you have the numbers on the
tables that you used to get both of the figures that ycu
gave us vesterday for the design 2id-1979 and alsc the other
tvo points?

WITNESS CUBRY: All right. Okay. I canrn explain
all the nusbers 2n the little chart I gave you yesterday.
Let me give you a little history.

When ve wvere askad to present guantitative
estimates to the BSocard, the only information we had on hand
vas a checking type analysis that we had done on the EE&3J
report subaitted to the staff.

It was thought nore valuable if wve redid an
analysis tc provide some inforamation on what the system is
or would b2.

DP. JORDEN: Yes.

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE., SW. WASHINGTON, D C. 20024 (202) 554-2345
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SITNESS CURRY: So in light of that, the checking

"

g
o
4
Ly
LA ]

type analysis is such and vas perforsed tc ascertain wh

0
ot

[
3

the dominant failure modes ¢of the systez had been corre
identified Ly BEW in their report, and to confira the
relative reliability of these systeas cospared to others.
So it is probably a little less rigorcus than that that wvas
redone by the Staff for the updated system.

DR. JORDA¥s I see. 3ut now then, the 3uestion I
had vas sosewhat siapler. The nuabers that you have ncow in
tiais Table 23, are those the nusbers £for the f£inal systea as
it will £inally be, or does Tadble 3 actually have all three
sets of nuabers in?

WITNESS CURRY: Table 3, well, which is ay
Attachaent 2 that ve are talking about =--

DR. JORDAN: Yes.

WITNESS CURBY: Is the data base that vas used
both by BEW for its original analysis and by ayself £or the

analysis ¢cf the proposed design.

h
Q
"
o
or
"

DB. JOPDAN: These are the nuabers
proposed design. I as Jjust askinag.
WITNESS CUREBY: SNow ve are talkiag abdout what
gave out yesterday. OCkay. Now, what I gave cut yesterday
to shov on the bar gragh, the number that is indicated as &,
-G

approxisately 4 times 10 , is the design that will Rhave

all of the completions that we have tzlkxed about included in

ALDERSON REPCRTING COMPANY. NC,
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there. The number that is indicated as 8 times 10 was
the number based on the Staff's checking analysis of the
original EBALW report. And the 3 times 10-3 is an
e -imation of what the system will be at restart.

DR. JORDAN: Yes.

WITNESS CURRY: Pased on my understanding of what
they will have in it.

OR. JORDAN: Okay. But the nuasbers ycu use, for
exanple, to get the 2 tinmes 16-3 are not in this table.

WITNESS CURRY: The derivaticn cf 3 times 10-3
came about after I had completed the analysis fcr the
completed system.

DR JORDAN: Good, 300d. That is helpful. Thank
you.

Ckay. I think == did I intarrupt you by the wvay?

WITNZSS CURRY: Yo, sir.

DR. JORDAN: I kind o¢ have a feeling that I
understand now, It prebably will turn out that I wvas
entirely mistaken about something; but I think pechaps ve
are at a place vhere you can go ahead, ¥r. Pollard.

CROSS EXAMINATION - Resured,

BY ¥®. POLLARD:

e Just une gquestion I have tu continue the general

explanation. The data that are contained in Attachment 2 to

your testimony are the data which vere inputted to the

ALCERSON REPORTING COMPANY. 'NC,
400 VIRGINIA AVE_ S W, WASHINGTON, D.C. 20024 (202) 554-2345
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¢itcles and the diamonds, is that correct?
B (WITNESS CURRY) That is correct.

Q And then the data which appear on pages 25 and 37

of your testiacny are what results when you propagate the

data thrcocugh the fault tree.

(Pause.)
A (WITNESS CURRY) That is right.
Q Just to make it crystal clear then, the separate

sheet that you handed out as Attachment 3 to your testiaony,
the 8 times 10-3 corresponds directly to the graph shown

on page 27, specifically the lefthand table labelad "loss of
sain feedvater,"” and there is a little triangle shown in the
first box betveen 10-2 and 10.3, and that corresponds to

the 8 times 10-3.

A (WITNESS CURRY) That is rcight.

Q And then if you wvere to hand out Attachment, let
me postulate, 4 and S for the other two transients, namely
loss of main feedvater coincident with loss of cffsite pover
and loss of main feedvater coincident with loss of all AC
pover, you could have another graph lik: this £cr those tve
other transients.

A (KITNESS CURRY) Certainly.

Q Thank you.

In your discussions wvith Dr. Jordan on the conmmon

mode fiilure of the electric pumps, as I understood ycu you

ALDERSON REPORTING COMPANY. INC,
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said you did not identify any particular comepon 3cde failure
that would affect just the two electri pumps, was that
cocrect?

A (UITHNESS CUPRY) Yes. I did not recall any that
vould singie those two out.

o} So you attach no probability or a zerc probability
tc the case vhere there may be some desisgn Zeficiency in the
tvo electric motor-driven pumps.

A (WITNESS CURRY) When doing these analyses I do
assuse that the aguipient is 2designed corrtecti to achleve
its function.

o} And that is vhy, for example, ycu would have no
input into this fault tree fcr a coamon mode failure
involving a design deficiency.

R (4ITYESS CURRY) I did not catch the first part of
that.

c 3ecause you assume that the eguipment is properly
designed, that is why there is no input into your fault tree
of a comson mode failure that vould stem from a design
jeficiency.

3 (WITYESS CURBY) That is right. If I had a vay in
vhich I could assign a credible number for design
deficienciss of the pusp and the prodbability of both punmps
being designed incorrectly, I could certainly add to that.

I 4o not have a way to do that, and 2y judgment is

ALDERSCON REPCATING COMPANY INC,
400 VIRGINIA AVE.. S W WASHINGTON, 0.C. 20024 (202) 554-2348
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that that is probally less of a failure probability than
others that do become apparent.

A (WITNESS WERMIEL) Could I add something to that?
I might point out that operating experience with the pumps
since they have been installed would tend to uncover such
possibilities, ve would hope, and if they did occur ve aight
then correct theama. And as far as I know, no such
occurrences have been discovered.

Q ¥r. Wermiel, hov many times have the emargency
feedvater pumps at Three ¥ile Island Unit 1 been called upon
to operate?

) (WITNESS WERMIEL) In surveillance testing they
have been called upgon, oh, I would estimate at least 50
times.

C And during the surveillance testing how long deo

the pumps run?

2 (VWITNESS WERNMIEL) I am not how lon¢ they are rcun.

e How long would the puamps have to run during a real
accident?

A (WITNESS WEEYIEL) That depends on the transient

ve are talking about and vhat the circumstances are.

e dithcut knowing how long the pumps run during
periodic tests and without knowing how long they would have
to run for some particular accident, what is ynur lasis for

saying that there are no common mode design defects in the

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

S R R R R R R R T IR——=m—=—



10
1

12

14
18
18
17

18

a % 8 B

16,954

Three ®ile Island Unit 1 esergency feedvater pumps?

t (NITNESS WEEYIEL) I did not say I knewv there wvere
none. I aa saying wvhat has transpired so far has identified
none, and I have soae feeling of confidence in saying that.

e Without ==~

) (WITNESS WERNIEL) I also am avare that there will
be a 48-hour endurance test performed on these pumps which
hopefully will identify any other potential common type
problems with these puaps.

e Do you feel confident of this without kncwing how
the pericdic tests are dcne, without kncwing howv long these
pusps run?

A (VSITNESS WERMIEL I 40 not knov the length of
tine the puap is run in a periocdic test. That test requires
the pump reaches it design discharge pressure. I do not
know hov long that takes.

Q You think one 48-hour endurancy test ils sufficient
to discover any potertial design deficiencles in the pusps.
A (WITNESS WERMIEL) Again, did ne- say that.

CHAIRMAN SMITH: ¥r. Pollard, I do think that ycu
fhiave twice nov sisconstrued his answver.

MR. POLLARD: That could very well de, tecause I
lost track of why he interrupted. I was asking ¥r. Curry
why.

CHAIRMAN SEITH; Kis interrupticn is consistent

ALDERSON REPORTING COMPANY 'NC,
400 VIRGINIA AVE, S W, WASHINGTON, D C. 20024 (202) 554-2345
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vith tradition, consistent with the practice that wve have
had throughout this hearing thac if a wvitness believes chat
he can add to th; record, he should. If you do nct 'ant
tbat&in your cross examination, you are £free to ask for it,
but there have bean times when you have been pleased t» have
iv.

BY MR. POLLARD: (Resuming)

Q Mr. Wermiel, I bdelieve I was asking ¥r. Curry why
he had no input on his fault tree for a common mode failure
of both electric pumps, and I believe he said he had no
basis for providing some reliable estimate of what that
common mode potential would Dle.

Now, can you clarify for me what your additicn to
his answver vas?

A (WITNESS CURRY) What I meant tc say was we have a
feeling that such commonalitiss perhaps have been, the
possibility of them has been reduced by periocdic
surveillance testing, and other tyre tests that will De
performsed on these pumps, and take confidence in that this
testing may uncover something that ve might have overlooked,
and since they have not up until this point, ve feel that

this possibility has been reduced. That is all T was trying

to save.
o} You cannot guantify how much it has teen reduced,
can you?

ALDERSON REPORTING COMPANY INC,
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A (WNITNESS WERMIEL) No, I cannot.

Q Has the periodic testing had the capability of
detecting common mcde fallures caused by the severe

environment that would result during a high energy line

break?
A (WITNESS WERYIEL) No, it does not sirulate that.
Q So there are other potential common mode failures

that have not been thoroughly explored by the pericdic
testing.

B (JITNESS WERNIEL) The periocdic testing would not
explore that type of common mode, that is correct.

DR. JORDAN: I guess maybe I would Sust ask a
question hare. ¥r. Rovsome has stated that there have been
advances over the WASH-1400 study, namely Chapter 4 which
vas devoted to common mode failure. And he feels that there
are vays now of doing a better Jjob of estimating common mode
failure.

Ace yo2u familiar with what he vas talking about,
and are ve using it?

WITNESS CUREY: Well, I am not sure if there wvas a
pttticulﬁt methodology that ¥r. Povsome is talking about.

We certainly are better avare or more avare of thosa
possibilities and make every effort to take thems into
aczount, but I am not avare of a specific methodology.

DR. JORDAN: There are, of course, a number of

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., SW.. WASHINGTON, D C. 20024 (202) 554-2348
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types of common mode failure. I presume you 4o include
common mode failures due to errors of raintenance, is that
correct?

WITVESS CURRY: That is corract.

PR. JORDAN: Sc some types cf comron mode errors
at least you do include.

SITNESS CURRY: Oh, yes. #We are avare of any
particular type of commen aode failurs. If we are avare of
it, ve include it.

DR. JORDAN: Of ccurse, those commcn mcde failures
of design are the toughest of all.

WITNESS CURRY: Again, thevy are tough. The
question =-- or it should be added 2jain tlat my judgment is
that'they probably do not contribute as much I» the
uncreliability of the systenm.

DR. JORDAN: I see. The ones that ycu have
included, they are the dominant cnes.

WITNESS CURRY: Clearly.

DPR. JORDAN: Right. Okay. Thank you.

Go aheai.

BY ¥S. JEISS:

Q I aa just curious about this design deficiency
question, If it is a question of design deficiency, in two
pumps that are of the same design it would de -~ the same

probability that both would fail as the one would f£fail,

ALDERSON REPORTING COMPANY. NC,
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isn't that correct, iue to design Z2eficiencies?

A (JITNESS CUERY) Once again, that is the nature of
coeson aode. IZ there vere a shortcosing in the Zesign cne
could postulate that under sisilar operation many components

are just as likely to fail as one.

e So isn't

A (WITNESS CURBY) You know, I aight add is part of
vhat is thougght of in the leterainistic licensing process in
that there is some review by the Staff about the design and
operation of systems and compecnents of syst-aas,

Q I guness the difficulty -- it sea2ms to 3¢ %hat th

w
Rl
tr
L
"
LA
O
"
"

difficulty ycu have in finding a probadility nu
coamon mod2 failure due to a design deficiency is your
difficulty with assigning any nusler to the probaltility of a
design deficiency. It does nct 3atter whetvher it is a
coamon mode failure or whether it is =-- whether it causes
tvo pumps to fail or one pump to fail. The difficulty is
assigning a number to it, 2 design deficiency, isn't that
correct?

A (4ITNESS CURRY) Sure, sure.

Q D0 you 40 that at all throughout the =--

R (§ITNESS CURRY) Let 2e try to put a perspgective
on it. ¥We only -- the design deficiency contriluted tc a
puaps failure probabdility is only cne 3eans or crne

contributer “o a coaponents failure prodbability. If we had

ALDERSON SEPORTING COMPANY, INC.
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no idea what the probability of a pump or a valve or any
component failing was, wve wvould go down to each of its
possibilities of failing and try to assess what their
probabilities of occurrence are.

we do, however, have data oun pump reliabilities
and the way in which it fails is somewhat immaterial to the
performance of reliability analysis.

Q So you do not know =-- you are using actual
historical data, and you do not know howvw much == you cannot
segregate the causes for failures of punmps or valves whether
they are design deficiencies or =--

2 (VWITNESS CURRY) Design deficiency, production
deficiency, materials. We do not have data that finely
defined.

BY MR. POLLARD: (Resuming)

o) Mr. Curry, before we get toc the substance of your
testimony I would like to inguire a little bhit about your
procfessional gqualifications statements attached toc your
testimony. Can you tell me, please, vhat you vere doing
betvween 1970 and 13747

A (WITNESS CURRY) I think there is a typo here. I
actually received my 8.S. in *74, so I was in school Detwveen
*70 and ‘74.

Q Oh, so the last paragragh should say yocu received

your 2.S. in 1974,

ALDERZ{ 4 REPORTING COMPANY, INC,
400 VIRGINIA AVE.. 5. W, WASHINGTON, O C. 20024 (202) 554-2345
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A (BITNESS CURZY) That is right.

L)

And wvhat abohut the pericd 1976 to 1978?

A (NITYESS CJRRY. I vas in graduate scheool.

o) In the first paragragh ycu list the
responsibilities yocu have %ad =siace ycu were assigned tc the

and you list

-
183
n
n
"
w
"

]
- g
~

Division cf Systems and Beliabilit
those as having included the reviev and develcpment 2f a
cosputer aocdel €for zadicactive isotcpe 3igration analysis of
several teedvater system designs, ®managezent of the reactor
safety study zethodology applications prograa, and
participation in the IREP progran.

own £for me as to how auch tise

.

Can you break that

o
[
[
. -
(A
P-
o
n
>

you spent 5n each one cf those responsi

A (WITNESS CURRY) ©Well, I would say about 2 year in
the radiocactive isotope aigration area, which wvas ancther
section within our division. The rest cf the tize the werk
somevhat overlapped. There is no distinct tizse or discrete
interval for these other activities. They were parforned
concurrently in other veords.

(Counsel for UCS conferring.)

ALDERSON REPORTING COMPANY INC.
400 VIRGINIA AVE., S W, WASHINGTON. D.C 20024 (202) 554-2345
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1 Q The year that you spent on the isotcpe nmigration
2 striy, vas that from March of '78 until adout a year later?
3 B (WITNESS CURRY) That is about right.

“+ o And you think -~ even thoigh you were doing the

§ other three things somevhat concurren.ly, you cannot

6 allocate the anount of percent of your time that you spent

7 on each one?

8 A (WITNESS CURRY) Well, I am very overworkaed. So

9 it vas more than, you know, it would not add up to 40 hours
10 a veek. It really is a kind of concurrent type activity.

11 So ==

12 BY ¥S. WEISS: (hesuming)
13 Q I would worry about vour calculaticns if it adds

14 up to more than 100 percent.

15 A (WITNESS CURRY) VYou would wvorry about that?
18 Q I would vorry about that.

17 B (WITNESS CURRY) Well, it might.

18 (Pause.)

19 BY ¥R. POLLARD: (Resuming)

20 e Am I correct that the plants you vere prcject

21 manager of wvere not BEW plants and they were both for

22 construction permit proceedings?

23 A (WITNESS CUBRY) They vere CP proceedincs. GCreene
24 County vas a BEW plant, by my reccllection.

25 Q It was?

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE., SV, WASHINGTON, D C. 20024 (202) 554-2345
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(WITNESS CUERRY) Yes.
o) Has that deen cancelled
A (WITNZSS CURRY) Cne of

vhat {ts current status is.

Q And you clearl; staze the other one was

dextinghouse.

Are you familiar, fully fasiliar with the
criticisas of the reactor safety study contained in the risk
assessment revievw group’'s repcrt, sonetines referrced to as
the Lewis report?

A (VITNESS CUBRY) ©Well, I am not suce cf the

= K

-

adjective "fully.” I ams scaevhat familiar

g You are avare of scae of the criticisms of the
data base used Dy the reactor safety study?

+ (RITNESS CUERY) I am avare that there is scome
question about the data Ddase on general.

Q And the data base that is in attachment Z to your

testinmony, as I understood ycu to say, you tcok that froa
NUREG-0611?

A (WITVESS CUBRY) It is the sanse Jdata base that vas
used there. Yany of tie values vere taken from WASH-1400,
as ¥r. Bovsose said, with ~~me z0dification.

o) Do you knov whether the 20dificaticns were in
direct response to the criticisas or ccmaents of the Lavis

coamittee?

ALDERSCN REPORTING COMPANY NC.
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A (WITNESS CUPRY) I think the modifications were in
response to improved knovledge.
(Counsel for UCS conferring.)
Q On page 31 of your testimony you state: "The

testimony provides the staff estimate of the reliatility of
the TMI-1 2mergency feedwater systea as it is depicted in
part one of this testimony."

And then on page 39 of your testimony ycu discuss
why the uncertainty bounds associated with variou: component
failure and human errcr rates vere not propagated to2 the
analysis on the grounds that this was not necessary in oriec
to 40 a comparative reliability assessment.

If the joal was to deter:zine reliability rather
than a ccmparative reliability, why do you feel it was ﬁot
necessary to propagate the errors through the analyses?

A (WITNESS CURRY) Well, the gjoal wvas originally, in
torms of these studies, to develop a compa-ative reliability
estimate of these designs. The means for doing ~uch or the
basis for doing that wvas to develop a point estimate of the
systems ra2liability.

(Counsel for UCS conferring.)

C Since you did not propagate the uncertainty bounds
through the analyses, is it correct tnen that we cannoct rely
upon the actual probability figure that ycu repocrted for the

Three Mile Island Unit 1 emergency feeiwater systems?

ALDERSON REPORTING COMPANY, INC,
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A (WITNFSS CURRY) Well, as I -aid in the testimony,
the reliabilit , point estimate of the rel.bility that is
uresented nere, should be coasidered to have an uncertainty
bound associated with it, and the actual system reliability
to lie somewvhere within that uncertainty bound.

The question was asked to provide the staff's
estimates of the system's reliability and this is it.
BY MS. WEISS: (Resuming)

Q Let me direct you -- I suppose y2u are now on page
39. The large paragragh right in the middle, the sentence
that starts with, "The uncertainty bounds.” You say,
quotes:

®"The uncertainty bounds associated with the
various component failure and human error rates wvere not
estimated and propagated through the analyses. Such an
approach is cumbersome and unnecessary for the purpose of
the analysis: th2 assessment of the raliability of a given
auxiliary feedvater system compared to other desizns and the
identification of major contributors to a given auxiliary
feedvater system unreliability, so that system upgrading can
be most effectively undertaken is desired."

Now, in light cf that, your own statement of the
purpose of the analysis, to what extent can your
probability, your bottom line probability figures, be used

as indicators of the absolute probability of emergency

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE S'W., WASHINGTD 4, D.C. 20024 (202) 554-2345

R I R R I IIII=—————



10

1

12

‘3

15

16

17

18

19

21

16,965

feadvater failure at TNI-1?

A +W.TNESS CURRY) Well, again, I would go to the
heading of that paragraph, which says "The actual systen
reliability must be considered to be within the range about
the point estimate presented 'ere, due to uncertainties in
component failur2 and human error rates.”

Q #hat is the range?

A (WITVYESS CURRY) I would concur with ¥r. Rowscme's
jJudgment that it would be within an order of magnitude
either wvay. I would also be surprised if it wvas any greater
outside of that order of »agnitude.

p The absolute probabilities, nct the comparative
probabilities, would you expect that to be --

A (JITNESS CURRY) I would be surprised if the
absolute probabilities lie ocutside the order of magnitude
cange about the point estimate presented here2. I would also
concur that it may -- the reliability estimate presented
here may lean toward the conservative side.

e I asked you these guestions bearing in a2ind that
vhat I consider to ke the major criticism of the risk
assessment reviev group report was the underestimates of
uncertainty and the conclusion ¢f the review grcocup reporce
that in their opinion the uncertainty bounds were so large
that absolute probability figures cannot be derived fronm

WASE~-1400, but they are good for comparison purposes.

ALDERSON REPORTING COMPA": Y, INC,
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I thought that was the kind of clarificaticon that
you vere making in ycur testimony. But 7 gather yocu feel
more confident that you can attach a range of uncertainty to
your absolute probability figures than the lLewis group felt
toward WASH-1400?

A (WITNESS CURBY) Well, once again, I think =-- the
first point I would like to make, I think what I have said
is not inconsistent with the gquote that you just gave. I
think it is very consistent. KXeep in mind, however, though,
that in discussing WASH-1400 once again we are talking abdout
sequences, a0z reliadilities of individual systeams.

The more -- the greater your analysi=», the more
sejuences, systems, components and human interactions that
you have to take into account, the greater the uncertainty
estinmates. So I would probably feel ce :ainly more
coafortable with a2stimating a samall systea's -- a saall
individval system's reliability than 1 would with the
probability of occurrence of zajor sajuences.

The reason for that is to a large extent due to
the possibility of comamon mode failures and syste=s
interactions that can de overlooked.

Q fou mentioned when you were back on Table III-2 =--
I 3ust vant to pick it up before I forget it -- item a.3,
and I guess that is (b), a.3(:), "more than one sensor relay

affected.”

ALDESSON REPORTING COMPANY, INC,
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You 2entioned thatl you had thought tSat there vas
in2ication in the control rccoe, But
vhether you found out that you had used an incocrect number
or there is not indication in the contrel rcooa, You msade
sose qualification I did not follow. I need you tec clacify
it.

L) (WITNESS CURRY) GWell, failcre precbadilities, the
probadilivry of scomething being in 2 failed state, changes
with the operator's knowledge of the system., ¢ if the iten

in guestion is indicated in the contrsl room, vhere there

~

are constantly persornel, it is less likely that, you xnow,

e

such a failure will occur than if it was in an isolated
portion of the plant and it is not constantly under
observation.

¢ Didn*t you say taat ycu had thcught .hat there vas
a level instrument indicated in the ccontrol coom which ycu
have since discovered as no suca indication, or 4id I just
hear ycu iaccrrectly?

B (WITNESS CURRY) Y¥o.

Q You were Jjust descriliiy generally, ycu would give
sore credit?

A (§ITNESS CIRRY) Yes.

e Dkay, thauk you.

(Counsel for UCS conferczirgs.)

BY X3, PCLLARD: (Fesuai.g)

ALDERSON REPORTING COMPANY INC.
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Q dn page 34 of ycur testimony, the last seantence in
the paragraph, it says: "For examcle, such assumptions vere
often necessary when interaction of the operator with the
system had to be cnnusidered without the specific cperational
procedures available for reviev.”

Am I correct in understanding that sentence of
your testizony that wvhen you prepared your fault %ree or
inputted data to the fault tree, you did rot reviewvw the
spe-ific operational .rocedures tor Three sile Island Unit
1?

A (WITNESS CURRY) Well, certainly if they were not
available I did not raview thenm,

Q Were they available or weren't they available?

A (WITNESS CURRY) I did not have thea available.

CHAIRMAN SMITH: I think that, as these next
series of questions -- they sound famililar to me. I think
you should try to2 give concrete answers. I mean, you did
not. No wvuuld have been adequate.

WITNESS CURRY: I apologize. I thought that wvas
as concrete as I could give.

CHAIRMAN SMITH: I beg your pardon?

WITNESS CURRY: I said I apologize. I thought I
vas -~

CHAIRMAN SNMITH: I knov. WwWe are familiar with Mr,

Pollard’'s cross~examinaticn. I am familiar with what his

ALDERSON REPORTING COMPANY. INC,
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objectives are. And if you just give -- if you listen to
the question and give him concrete ansvers, it will bde gquite
helpful.

(Pause.)

CHAIRMAN SNITH: There was nothing wvrong with your
ansver. I am not criticizing you for ycur ansver at all.
But we have been through this many times and I know == I
know what ve are 30ing to be joing through now.

(Pause.)

BY MR. POLLARD: (Resuming)

C I had skipped a more complex question. Let me
back up Jjust a moment. If I could direct you first to the
bottom of page 32 of your testimony. Well ~-- well, this is
a rather lengthy guestion. So I will try to ge slow and
frame it.

On page 32 you zre discussing the three types of
transients that yor lLave analyzed. And you wvwind up
concluding that the reliability of the emergency feedwater
system during these transients -- I think you were referring
to the latter two transieats, loss of feedwater coincident
vith loss of offsite powvwer or simply =-- oh, dear.

Let me abandon that approach and Jjust ask you a
sisple A.irect guestion: ~#hy is the probability that you
report on page 35, iz it, and 37 of your testimony =-- can

you explain to me why the probabdility of failure of the

ALDERSON REPORTING COMPANY . INC,
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emergency feedwater systeams at Three Mile Island 7nit 1 are
unaffected by the loss of offsite powver, that the
probability is identical for either a simple loss of main
feadvater or a loss of main feedwater coincident with loss
2f cffsite powver?

A (WITNESS CURBY) They are not exactly identical,
but they are very close, because in the second category the
diesel generators were available to supply the reguired AC
pover.

Q Yes, but I would -~ if we have cffsite power,
vhich is the first transient ycu ana’rvzed, I would have
assumed that there would be st .e probability associated with
the diesel generator's failing to start.

R (WITNESS CURRY) Well, that is clearly true.
Again, thr2e transients were analyzed. There was not an
atteapt to derive one number for auxiliary feedwater systen
reliability, because such an attempt would require sore
estimation of the percentage of time that lecss of main
feedvater transients occurred coincident with loss of
offsite powver and loss of all AC.

What wvas done, hovever, wvas specifically to
analyze each of those occurrences and to deteramine the
reliability of this system once thecse initiated events had
been postulztad.

The case that you are talking adsut is the third

ALDERSON REPORTIMG COMPANY. INC,
400 VIRGINIA AVE,, SW, WASHINGTON, 0.C 20024 (202) 554-2345
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case, vhere we did postulate loss of averything, loss of all
AC powver.

Q Ckay. Let me -- I 30 wvant t. concentrate on the
first tvo cases first. What these graph: on pages 35 and 37
tell me is that both for the 2id-1979 desi,~ as wvell as for
the proposed design after all requirements are %e:, that the
probability of failure of the T¥I-1 emrergency feedvater
systems in respunding to a sisple los~ of main feedvater is
alaost exactly the same as the probability cf the esergency
feedvater system's failing to respond to a loss of nmain
feedvater coincident with loss of cffsite powver.

And I wvas -- the guestion is, based upon your
analysis of the reliability or probadility of failure of the
Three ¥ile Island emergency feedwater systems, does this
sean that the dominant failure modes are unaffected by
vhether or not ve lose ocffsite power?

A (WITNESS CUR2Y) Well, there were scme assurptions
that vere used in this study that have teen used in the
studies cf other auxiliary feedwater systems. And for
purposes of parforming these studiss, one diesel generator
vas assumed available with a probability of one; the cther
diesel generatcr was .ssumed available with a probtability of
10-2. And given that assumpticn, these results vere

estiiated.

§ Thank youe I thought that vas the answer to the

ALDERSCON REPORTING COMPANY. INC,
400 VIRGINIA AVE, SW., WASHINGTON O C. 20024 (202) 77.4-2345



10

11

12

13

14

18

18

17

18

a ¥ ¥ B

»
o
“w

4
)

gquestion. Llet se see if I understand.

th

When you vere calculacting the probabili -y

O

-

ze 0f the Three %

"
"

e

[
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“

Success or the probability ¢
Island Unit 1 esergency feedwater systeas for the event,
loss of cffsite pover, you siaply assumed that at least one
diesel generator would alvays ocperate?

A (HITNESS CURRY) That is one way to put i, ves,

c And you attached no prcobability or a zere
probability of failure of both diesel generazors?

A (SITNESS CURRY) That is essentially true,

Q Okay. ¥ow I have the guesticn on the third case.,
that deing loss of sain feedvater coincident with loss of AC
pover. If I ccapare that case 2n page 35, which is the
prtoposed design which will de iaplesented scze tize after

restart, with the sase case on page 37, which vas the

O

2i1-197% design, I am teamapted t0o reach the couclusion that
none of the modificaticns or additional reguiresents iamgcosed

gpon esergancy feedwvater systess have had any effect upeon

the reliability of this systea for this transient. Is that
correct?
A (SITYESS CUBEBY) Their effect is scmewvhat shadoved

by the reliability nuabers, ia that if you were to lock at
the headings ¢f these, each of these avents, ycu will see
that there is a scale chance in terss of their probabdbilicies

of occurrence.

400 VIRGINIA AVE. SN WASHINGTON. D C. 20024 202) 3354-2245
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° There is a scale change from the cther two
transients, but there is no scale change tetveen the case of
the proposed design versus the mid-1579 design for this
transisant?

A (WITMESS CURRY) That is right. The scales for
3ll three transients are the sanme, regardlesss of the periods
in wvhich ve analyze. There is a difference in the scales
betveen tha2 first twvo transients and the third.

e Yes. 3But please, I do not want to go back to the
first tvo. I vaat to concentrate on this third transient
nov.

A (4ITFESS CURRY) I think it is necessary tc ansver
your guestion why there is no difference betveen the 2id-'79
and the proposed design in case three.

Q9 Okay. If you wish, go ahead.

A (WITNESS CURRY) And the reason is that the
reliability number that is presented is a functicr of
dominant failure contridutors. In ay analysis, in the first
tvo cases vhere electric feedvater trains wvere availadble, it
turns out that the systes unavailability was dominated
largely in mid-1979 by the probability of aot getting the
feedvater control valves open on demand., That prebability,
slthough dominant inm a multi-train system, is no longer
iominant wvhen cne is reduced to a single train system, as

occurs in case three.

ALDERSON REPORTING COMPANY. INC,
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When reduced to a single train system, that is,
the turbine-driven train in case three, there are many
contributors to the system's unavailability, not to msention
the inherent reliability of the components themselves. So
that £fixing cne dominant contributor, it becomes guite clear
that you have fixed it in the first two cases, where it wvas
a heavy contributor; it is not clearly ncticeable in the
third case, vhere it is one of many contributers.

Q Okay. @hat probability of failure for the
turbine-driven pusp did you use in ycur analysis for this
third event?

A (§ITNESS CUREBY) Well, let me just lcok for a

second here.

(Pause.)
A (JITNESS CURRY) The turbine pump unavailability
that I useid wvas approximately 1.5 times 10-2.
(Pause.)
Q And perhaps you recall vhat ¥r. Fowscme just

testified to. He thought perhaps the probability of failure
of turdine-driven pumps is 10-1. Was that -~ is =@y
recollection correct?

A (WITNESS CURRY) I recall that, and I have no
comment except to point out this is a common data base that

vas used to compare all systes reliabilities.

Q Okay. Well, fine. I mean, I understand when you

ALDERSON REPRTING COMPANY. INC,
400 VIAGINIA AVE . S'W . WASHINGTON, D C. 20024 (202) 554-2345
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are comparing one systea to another. But what I am zrying

to pursue nov is the reliability of this emergency feedwater
system at restart.

Now, you wvould agree with me that if the
pto?nbilxty of failure of the turbine-driven pump itself is
10 , then the probability of system failure under the
case of loss of main feelvater, loss of all AC power, would
be greater than 1c-1?

B (WITNESS CURRY) VWell, it certainly could be no
less than that.

e Okay. Now, aa I also correct that for this case
of total loss of 2ll AC pover we do not have the backup cof
bleed and feed; is that correct?

A (WITNESS WERMIEL) That is correct.

Q So vhat this graph shovs is -- and correct me if I
am vrong -- even using your figures, ¥r. Curcy, that the
probability of total loss of all decay heat remcval systers
for Three Mile Island Unit 1 lies somewhere betveen one
chance in 10 and one chance in 100 for the event loss of

sain feedwater zoincident with loss cf all AC power? {

A (WITNESS CURRY) For that event.

Q That is how I phrased the question. Is that
correct?
A (VITVESS CURRY) VYes. I Jjust wished to emphasize

that is for that initiating event.

ALDERSON REPCRTING COMPANY. INC.
400 VIRGINIA AVE, S W WASHINGTON, D C. 20024 (202) 554-2345
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Q And nov ve can ask you both, in yeur consideration
that the systen is reliable enocugh tc permit restart, what
did you consider to be the probadility of total less of all

AC pover at Three ¥ile Island Unit 1?

L (SITNESS WERMIEL) I do not have a figure for that
nusber.

Q ¥r. Curcy?

B (WITNESS CUBRRY) No, I have not considered it at
all.

e Then on vhat basis do you conclude that Three Yile

Island Unit 1 should be allowed to restart?

B (WITY¥ESS WERMIEL) I think again ve are loocking at
compariscns, and ve compare Three ¥ile Island Unit 1 with
other plants for this event and find that it is as good a=
many and better than some.

Q Well, excuse mne, I do not mean to be arjumentative
at all. But it sounds to me like the conclusion the public
could drav frecm ycur testimony just now, that as leng as all
plants are egqually dangercus they should bde licensed.

A (VITNESS CURRY) I think -- I think it is a
question in teras of plaat safety. Your arguwent I think
really hinges on the probabilities of loss of all 2C. \Now,
I have not analyzed the probability cf loss of all AC and
I'm not prapared to talk about the prcbabilities of loss of

all AC.

ALDERSON REPORTING COMPANY. INC,
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It is ay Jjudgment that it is a very low
probability event. However, that occurrence and the plant
risk bdeing tied to that occurrence is not inconsistent with
some of the results that perhaps ve are lPeginning to turn
UpPe

(Counsel for UCS conferring.)

BY 84S, WEISS: (Resuming)

Q dould ysu elaberate on that, please, the results
that you are beginning to turn up?

R {(WITNESS CURRY) Well, in the overall plant risk
studies that ve have been conducting, ve try to analyze what
are the dominant sequences that lead :to the risk associated
vith the operation of a nuclear pover plant. 2And such
sccurrences as station blackout do in some cases contridute
to the risk of the operation of the plant.

Q fou mean that the probability of station blackout
becomes significant enough that you need tc look closer at
the response of the plant in the event of that initiating
event?

A (WITNESS CURRY) Well, it is ~ertainly something
ve are .ooking at, yes.

o SBecause if you 20 sericusly =-- if you seriocusly
consider the sequence and you have included it among the
three sequances that you have anslyzed, you could hardly

come up with a figure that was less encouraging with respect

ALDERSON REPORTING COMPANY, INC.
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to the ultimate consejuences of a loss of AC power than you
have for TMI-1. By that I mean, the chances are really
betveen one in 10 and one in 100 that 2 loss of AC pcwver
results in total loss of, you know, decay heat remcval
capability.

That is obviously a significant probablility, and
it is one of your three scenarios. W®hy did you choose it?

A (WITNESS WERNIEL) We chose it for the purpose of
the study in the first place, which was > identify the
doainant failure contridbutors for these scenharics, to try to
correct them where wve could, and to gain an overall
comparative capability to other plants.

e Have you taken any steps to correct the situaticn
that results at TMI from loss of AC powver?

A (NITNESS WERNMIEL) We hive axamined --

A (¥ITSESS CURRY) Ia terms of EFWS operation, is
that wvhat your guestion is?

e (Xods in the affirmative,)

A (WITNESS WERNIEL) We have examined the dominant
failure coantributors in this scenaric and we have corcected
the deficiencies that we found for this case in the total
loss of AC case.

G‘ But with all the corractions --

B (4ITRESS WERNIEL) #*:: a_l the =--

-- there is stillL s g% .ce, between one in 1C and

)
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one in 100, that you will lose, totally lose all decay heat
removal capability if you lose AC power at T¥I-1?

A (WITNESS WERNMIEL) That is correct, with the
single turbine-driven train. This is that probability.

Die. JORDAN: I want to ask one guestion here to
make sure that I am on board. In the case of a station
blackout, is there necessarily a lcss of main feedwater? Is
that =-- are those considered independent events?

WITNESS WERMIEL: You have nc main feedwater in a
station blackout. And there is one other thing. Again,
this is a number for the immediate system coming cn. There
is, again, a recovery time, a recovery capability for the
operator to> perhaps get the turbine-driven pump train in
operation should it not go on automaticallr.

And it is not reflected in this -- in this
nuaber.

CHAIRMAN SMITH: We are goinag to have to take sone
time out t> take the afternoon break. Is this an
appropriate time?

Dr. Little had to leave because she has a
conference call on another case, and we vanted the break to
coincide with her conference call.

(Recess.)

CHAIRMAN SMITH: Ns. Weiss, before the recess you

asked a guestion 2n page 39, the last sentence on the large

ALDERSON REPORTING COMPANY, INC,
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paragraphe. And Dr. Little and I shared the same experience
wvhen you read it. Neither of us understood it, bdut assumed
that everybody else did and ve would worry about it later.
And I 420 aost think I could diagra=m that sentence on a
blackboard or anyplace else, for that matter.

(Laughter.)

CHAIRMAN SNITH: It just is nct a parse-adle
sentence, I do not believe.

BR. BAXTERE: I think everything after the colon is
the purpose.

¥S. WEISS: That is vhat I was just gcing to ask.

BY S, WEISS: (Resuaing)

Q Would it be correct to read it as stating that the
purpose of the analysis is everything which is subseguest to
the colon?

A (WITNESS CURRY) Yes.

CHAIRMAN SEITH: That is --
8Y NS. WEISS: (Resuming)

Q And does the sentence savy that effort of
propagating the various coaponent failure aad human error
rates tﬁtouqh the analysis is unnecessary and cuatersome, in
light of the purpose, which is then stated as everything
that follows the colon?

A (WITNESS CURRY) It is unnecessary to propagate

gacertainties throughout the analysis for the purrose, as

ALOERSON REPORTING COMPANY, NC,
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stated afr> the colen.

CHATRNAN SMITH: For the purpose of the analysis,
which is?

WIT'2SS CURBRY: As stated after the c_olon, or
w h is the assessament of the reliadility of a given
auxiliary feedvater design compared to other designs and the

identification of major contributors t2 a given auxiliary

0n

feedvater system unreliability, so that systers upgrading can
be most effectively undertaken.

CHAIRMAN SEITH: Okay.

BY ¥S. WEISS: (Pesuzing)

Q And T would Jjust ask, finally, whether it is =--
isn't it true that all of the analysis which you rave
provided is a comparative analysis of the TNI augxiliary
feedvater systea compared to sther designs?

: (WITNESS CURRY) It is indeed a c.mparative
analysis. I tried to emphasize that by putting it on the
chart with other aux feed designs.

BY ¥R. PCLLARD: (Resusing)

o If ve resume on the transient of loss of main
feedvater coincident with loss of all AC powver, and if I
loocked at the testimony on page 35, wvhere we are ccaparing
the TNI-1 design wvith other plants, I notice that there are
five Westinchouse plants where the probability of failure of

emergency feedvater is one for this particular event. Those

ALDERSON REPOARTING COMPANY INC.
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plants are still permitted to operate, aren't they?

A (WITNESS WGERNIEL) Yes.

I guess nov is a good time to perhaps put case
three into perspective.

Q VJell --

) (WITNESS WERNMIEL) Case three is a postulated
event which is beyond the design basis currently for nuclear
pover plants, the event being a station blackout. GDC 17
only requires that we postulated a single €failure in powver
supplies. We included the station bdlackout here to gain an
insight into this particular event and the AC dependencies
within the turbine-driven pump train.

BY ¥S. WEISS: (Resuming)

Q Is that perspective which you have just offered us
on the loss of all AC scenario, was that the topic of
discussion between you and your counsel during the break?

A (WITNESS WERNIEL) I discussed it wvith counsel,
yes.

Q Let me ask you this: If you had fcund as a result
of your analysis that the probability cf total loss of decay
heat removal capacity at TMI upon the initiating event loss
of AC power vere cne, would that have changed ycur
conclusion at all with resgect to vhether it is appropriate
to allow this plant to restart?

¥R. BAXTER: Are ve still talking about the

ALDERSCON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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five-minute time frame?
BY ¥S. WEISS: (EResum ng)

Q I am talking about the terms of your analysis,
that is correct.

A (WITNESS WERMIEL) In terms of this analysis, I
believe it would. I think ve would want to have corrected
the AC dependencies in this train prior to restact. 3gain,
in dealing with the overall station blackout scenario, the
recovery capability of the turbine-driven train, the
recovery of the diesel and the recovery of the loss of

offsite power are not reflected in the nunber that is shown

here.

Q What is the probability of a loss of all AC pover
at THI-1?

A (WITNESS WERMIEL) I do not know the specific

nuaber for THI-1. It is a low probability event in
general.

Q Well, yocu are comparing in some sense at least the
risk at TMI-1 with the risk associated at other plants.

A (NITNESS WERNMIEL) No, we are not, because this
is not an attempt to show how this eveant might lead tc core
damage or impact on public health and safety. It is merely
an attempt, as I characterized already, .o eliminate
doainant failures in the particular turbine-driven pump

trzin we are talking about.

ALCERSON REPORTING COMPANY, INC,
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Q Do ycu know vhether, for any of the other plants
2 listed -- and maybe I would particularly direct your

3 attention to the five which do have a probability of one,

4 loss of AC power, loss of decay heat removal capability,

§ whether the probability of loss of AC powver is any greater
8 or less at those plants compared with TNI-1?

7 MB. BAXTER: Mr. Chairman, I'm gecing to object at
8 this point. I did not ungerstand this to be the fccus or

9 even a part of the Becard's interest expressed in Zoard

10 guestion 6, and that is the likelihood of station blackout
11 at TNI-1. And as a matter of fact, I can recall haring

12 Witness Torcivia here and told he could go home Zast fall
13 when he was here to testify on Board guesticn 6 as to the
14 reliability of our offsite power sugplies, because that

1§ simply was not what the Board was interested in, it was the
16 emergency feedvater system and its reliabpility.

17 (Board conferring.)

18 CHAIRMAN SY¥ITH: This is a gray area. The Board
19 itself would not be asking these gquestions, but the

20 testimony is produced and the findings can be based upon the
21 testimony, and it should e subject to cross-examination.

MR. BAXTERP: The testimony says absolutely ncthing

8

23 about the prchbability that these initiating events will
24 occur. In fact, they already said they do not have such or

26 have not made such analyses. And so now we are asking for

ALDERSON REPORTING COMPANY, INC,
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comparisons of TMI-1 versus the zlier.

KS. WEISS: I am trying to inguire into the
usefulness of this analysis and the purpose to wh.ch the
vitnesses oot it in determining whether it is apprepriate or
vhether they would recommend that TMI should be permitted to
restart.

They have said that, at least with respect to this
AC pover scenario, M¥r. Wermiel said the dominant reason in
his mind was that there were some plants that wvere wvorse and
there vere soae that were no better. And I am tc-ying to get
a fix on how far that went. Did they really locok at to any
extent what the risk was comparativaly between TMI and the
other plants for loss of AC power.

CHAIRMAN SMITH: ¥r. Brenner has pointed cut to me
that Bocard question 6-H is: "Can the turbine-driven puaps
involved be operated on direct current or are they dependent
upon the alternating current safety buses,”™ which is the
next step down from this case.

DR. JORDAN: That is true, and the reascn was I
vanted to find out if it would survive a loss of -- a
station blackcut, because I know that there are scme plants
that could not.

CHAIREAN SMITH: So that objection =--

MR. BAXTER: I understand we are looking at what

haopens after station blackout. That is what case thrze

ALDERSON REPORTING COMPANY . INC,
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is. That is what the guestion is.

But now we are exploring the probatility for
station blackout.

®R. CUTCHIN: ¥r. Chairman, I might interject here
as well. I am not objecting to these guestions. 32ut I
think one thing the Bocard could keep in =mind, and that is
that ve have not often, if at all, objectad to Board
gquesticns, even though we may have viewed those guestions to
carry ba2yond what we view to be the scope of the rroceeding,
in the desire to give the EBoard whatever information it
vanted. Bit to carry that too far in allowing cther parties
to bootstrap on that puts us at somevhat cf a disadvantage.

CHAIRMAN SYITH: Yes, it does. But under
Commission rules, precedent, cther parties can participate
fully on 3card questioas and develop the record, and
anything that is produced as a 3ocard guestion can e
proposed as a finding against the interests ¢f the Union of
Concerned Scientists.

MR, CUTCHIN: Then aaybe, ¥r. Chairman, I guess
for the future the guesticn may have to be posed as to
vhether, in response to Board questions that ccme out of the
blue, the Board believes that they have identi“ied a
serious, or whatever the newv term is, safety concern that
varrants hearing in this groceeding.

I am not pressing it. I am just amaking the point

ALDERSON REPORTING COMPANY NC,
400 VIRGINIA AVE, SW. WASHINGTON, D C. 20024 (202) 554-234S




10

11

12

13

14

15

16

17

18

19

21

S

8

24

25

16,987

that if ve carry this too far we can stay here forever.

CHAIRMAN SMITH: You are right. You are right as
far as that is concerned. There just has tc be, of ccurse,
sose cutoff point. I think that we would probably make the
cutoff point on the Board guestion cleoser than on a

contention raised by the Union of Concarned Scientists. I

vill just have to siaply go by the judgment ¢f Cr. Jordan
vhether he wants the answer or not, and Dr. Little.

DR. JORDAN: Well, I certainly do not feel that
there is a close nexus between the loss of AC powver, loss of
all pover, and the TNI-2 accident. And I do not expect to
explore that avenue with my gquestions at all.

I did vant to know, and I did £ind ocut, that they
10 have turbines and they are DC-operated, and that was the
extent of ay interest. Now, I do not mind -- I think if the
vitness can ansver this guestion, do they Xnocw how this grid
and these jenerators compare in relia®ility with others,
fine.

But I suspect that we are Just ncoct going to make
any headvay on this. This is what I think.

BS, WEISS:s I think the witness was indicating
before the objection that he did not have any information on
it, anywvay.

CHAIRMAN SNITH: I try to rexind myself, before we

entertain a lot sf arguments wve should always ask if the

ALDERSON REPORTING COMPANY, INC.
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witness knowvs the answer tc the guestion, ané we can get
directly to it.

So yocu do not have an ansver ¢

O

the guesticn?
dITNESS WERMIEL: VNo, I have no answer to tha*
guestion.
CHAIREAN SNITH: Okay.
BY ¥R. PCLLAsD: (Resuming)

Q In the zourse of our discussion ¢en this particular

=]
®
(™
o
b= 4
v
o
o
oy
™
"
(]
LN
w
0

transient, ¥r. Weraiel, I think ycu aentio
the possibdility for the operater to take action and corcect
the difficulties. And I seem to get from your testimcay the
feeling that you think this operator action would de
successful in some time periocd longer than five minutes; is
that cocrect?

A (WITNESS WERMIEL) The operator's actiocn would be
successful in the five minutes?

Q In some period of time longer than £five ainutes,
in restcoling some type of decay heat removal system?

A (4ITNESS WEREIEL) Yes, I 40, I 40 think his

o

action would be successful over a period of tinme.

Q Are you familiar enough with the actual accident
2t Three ¥ile Island nit 2 to recall how lcng it took the
operators to corract the mistake of shutting off high
pressure injection £flow?

A (BITYESS WERNIEL) %o, I am nct faamiliar enocugh

ALDERSON REPORTING COMPANY. INC,
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with the accident sequence ¢0 recall when he realized he
naeded his high pressure injection.

Q Are you familiar enosugh with the accident to be
able to say that in fact it was operator actions which
compounded the accident, rather than led to mitigation of it
in the early stages?

A (WITNESS WERMIEL) [ am avare that operatsr
actions did have an effect on the end result in the THI-2
scenario.

Q Would you agree that in addition to siaply loss of
or collapse of the offsite grid or failure of the diesel
generators to start, that there could be other events that

would result in total loss of AC power to the systems at

Three Mile Island Unit 1, for axample such as a fire?

th

|

R (WITNESS WERMIEL) y understanding is that you
have such a severe fire it could engulf all AC pover
systems, I would presume. I have not locoked at fires
specifically to determine this.

(Counsel for UCS conferring.)

CHAIREAN SMITH: Mr. Pollard, I think the time now
has core where you are going to have tO> make some chcices.
We are going to have limited appearance statements at 5:0C
o'cleck, which means that we will not have further

opportunity after that. We cannot go much more than an hour

and a half, if that much, of hearing time left.

ALDERSON REPORTING COMPANY. INC,
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So to the extent that you use the time, you a‘e
not going to be present when 2ther people ask guestions of
this panel.

¥R. POCLLARD: Yes, I understand that, ¥r.
Chairasan.

(Pause.)

CHAIRNAN SMITH: Oh, ¥es. Feading my statement in
a void suggests that ve are saying that you cannot come
backe. I am just taking your own restriction.

¥S. WEISS: ¥r. Erenner --

CHAIRMAN SNITH: We have -~

S, WEISS: He watches you like a mcther hen.

(Laughter.)

¥R. POLLARD: In fact, it is this pause where I anm
trying to exactly consider the factors which you remind me
of, in looking at may cross-examination plan, tc decide
exactly the point you raise.

(Pause.)

BY ME. PCLLARD: (Resuaming)

Q ¥r. Curry, beginning at the bottom ¢f page 36 of
your testinony, you list the iominant contributors t¢
unavailability of the emargency feedwater systeam for the
21id-1979 design. Can you tell me what the dominant
contributors are tc the unavailability cf the systeam in the

proposed design case?

ALDERSON REPORTING COMPANY. INC,
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A (WITNESS CURRY) 1In the proposed design case,

there really are not any contributors to that =-=- that
contribute significantly more to the availability of the
system than many others. In other words, the propcsed
design case represents a conglomeration and there arce not,
in the term that we use, dominant contributors. 7T uo not
recall any that are clearly head and shoulders above the
rest.

PR. JORDAN: I will be asking you, perhaps
tomorrow. as to why it is that some of the Westinghouse
designs seem to be quite a lot superior. But that is not a
question from me today.

(Pause.)

BY MR. POLLARD: (Resuming)

Q When ycu prepared your testimony and you listed
the dominant failure modes for the mid-19/: design, I can
see from yosur testinmc vyou have had some consultation with
Mr. Capodanuno. And in ..s testimony, in Licensee Exhibit
15, he listed different dominant failure modes for that
design, including potential plugging of the emergency
feedvater pump suction strainers. ‘

I use this as an example to ask: Did you attempt
to compare your analysis of *he mid-1979 design with that
performed by the lLicensee to try and identify why you found

different icminant contributors than the Licensee did?

ALDERSON REPORTING CCMPANY, INC.
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A (4ITNESS CURRY) Ckay. I believe the Capodanno
testimony is based on the 2&W analysis that wvas submitted to
the staff for review. I do not have the testimony in front
of me, but I believe that is the case.

Q Well, I can loan you my copy of Licensee's Exhibit
15. But where I picked out the example frem is an
introductery sentence on page 10 of Licensee EZxhibkit 15,
vhich states: "For TNI-1, the three major compcnent
failures vhich contribute to system unavailability are,”™ and
he lists three, one of which is potential plugging of the
pump suction strainers.

I just use that as an example.

A (WITNESS CURRY) I undarstand.

Q And the gquestion was, did you m.Le any attempt to
compare your analysis to the lLicensee's analysis for the
purpose of trying to determine why yvyou reached different
conclusions regarding the dominant failure modes?

A (WITNESS CURRY) I understani the guestion, and I
am just trying to establish the fact that I believe that
Licensee's analysis is the BEW analysis that wvas subnmitted
to the staff. And if indeed that is the case, yes, I nave
made a comparison.

5kar. Yes, I do have a copy ¢f the testimony, and
I see on page 9 tha+t the Licenses did refer tc the BEW

analysis. So that is his -- I conclude that is his analysis

ALDERSON REPCORTING COMPANY, INC,
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that he is refercring to.

So the ansver to your guestion is, yes, I have
revieved the Licensee's, guote, unguote, "analysis."

Q Can you explain to me, then, why the lLicensee
concluded a dominant contributor was plugging of the
strainers, which you did not conclude?

A (WITNESS CURRY) Okay. Well, cnce again it is
probably a reflection of differences in assumptions that the
Licensee made and I made. In the BE&W report, there was
identified a common mode failure or a potential for the
common mode failure to open both neormally-closed feedwater
control valves, in that they were both controlled by the ICS
and the ICS wvas not separated in its entirety to beth
control valves.

I in my analysis found that to te the dominant
failure, since in a five-minute time period I did not credit
any operator reccvery to recpen such a failure. T susgect
~= well, I do not kaow if you want me to drawv conclusions
why I 2differ from the applicant. But ay unavailability
nuaber for TMI-1 at that time was higher than that predicted
by BEW, ani that assumption about a noarecoverable failure
within five minutes due to the single ICS failure is, I am
sure, lacgaly the reason why.

(Counsel for UCS conferring.)

(0 When you did your fault tree analysis, can ycu

ALDERSON REPORTING COMPANY. INC,
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point to me in the fault tree, if you did. where you
inputted the possibility that one main feedwater train was
out of service, as permitted by the tachnical
specifications?

B (4ITNESS CURRY) Okay. The fault tree that you
have is one for the proposed design. 32ut what you are
talking about would be entered under the test. and

maincenance unavailability avent.

Q Can you tell me, please, what probability you
assigned to> that box?

R (WITNESS CURRY) I used 2.6 times 10-2 as an
unavailability.

o} And that was on the assumption of how often would

this loophdle or this provisicn of the tech specs be used?

A (WITNESS CURRY) It was my understanding =-- and I
think the actual vords were read earlier ~-- but I based that
estimate on the words, essentially, if two 100 percent
capacity paths vere unavailable for 72 herurs, the plant must
be placed in a condition not reguiring stean generator
cooling. That was NUREG-068C, page C.2-6.

Q Excuse me. Let me state the guestion more
specifically. Ffrom my experience there have been instances
in the past where technical specifications allowved a
particular compcnent to be out of service, let's say, for 48

hours. They restore the component to service in 47 hours,

ALDERSON REPORTING COMPANY. INC,
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and then the next day it was out of service again, and they
allovwed it to remain ocut of service £or another 47 hours,
ani then had it in service for an hour and then out of
service again.

Now, that is -- the guestior I am asking is, in
computing the probability for the box of test and
mainter.ace 2vailability, what percent of the time in a
given calesndar year, as an exanple, d4id4 you anticipate that
one train of the emergency feedwater system would e
gnavailable because of this technical specificaticn
provision?

L (WITNESS CTR2Y) Because cf the technical
specification provisicn, which is essentially what I ¢hink T
just quoted, the number that I arrived at, that is the
fraction of time which the systea is un;vailable due to
tests or maintenance, was 2.5 tinmes 10- .

That is, in 100 hours it would e unavailable for

2.6 licurs.

(Pause.)
¢ And that data came froa?
A (WITNESS CURRY) That was calculated assuming that

indeed they 41ii have a systeam out for the raximum 72 hours
allcved by the tech sgecs. And it vas =-- took into accoun*
the averages time betveen component failures or maintenance

that vas used in 4ASH-1400.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE S W WASHINGTON. D C. 20024 (202) 554-2745



10

1

12

13

14

15

18

17

18

19

21

24

25

16,996

(Counsel for UCS conferring.)

Q I have just a few guestions on the actual £fault
trees.

MR. POLLARD: At this point I would just like to
bring up, ¥r. Chairman, my concern that the copies of these
fault trees that are physically in the record are
illegible.

CHAIRMAN SMITH: VYes, we noticed that.

MR. POLLARD: Perb- s that can be corrected at
some future time.

BY MR. POLLARD: (Resuming)

Q On the second page of the fault trees, under the
subtrain of turbine pump failure, can you explain to me the
significance of the note underneath the diamond labeled
"support system faults”? And if I am correct, that reads:
"DC pover assumed available., forced air cooling after two
hours.”

Am I correct in interpreting that note that you
assigned no probability to DC system failure, or a zero
probability of DC system failure”

A (WITNESS CURRY) No. IT support systea failures,
again these transients by definition assume that DC pover is
availalle.

Q So the answer to my question is, yes, you assigned

a zero probabdility to DC pover system failure?

ALDERSON REPORTING COMPANY INC,
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1 B (WITXESS CURRY) Well, to give the right

2 parspective, I 4id not have to assign it. It was an

o assuaption of the initiating transient.

“ Q And it is correct that i1f DC pover was

S unavailable, that the success ¢f emersency feedwater would
6 be lower, the success rate or the probability cf failugre

7 would te higher than what you have repcrted?

8 * (WITNESS CURRY) Well, of course, I would have to

9 take into account whether you are assuzing we have AC powver

«

10 availalble.

11 < Well, yes, you are guite ccrrect.
12 abdout the transient in which wve are looking at the

13 turbine-driven puap under the conditions of loss of all AC
14 pover. For that analysis you siaply assumed that there was
1§ DC powver available?

18 A (SITNESS CURRY) VYes. If you wish to postulate 2
17 transient vhere all AC powver --

18 ¢ I do not wish tc postulate a transient other than
19 the guestion I asked.

20 A (WITHESS CURRY) 1If you wish to gquery the guestion
2+ about loss 35f all AC power, cectainly loss of DC power could
22 contribute to the unavailalility of the systea 1in that

23 transient,

24 Q 8gt you did not consider that?

25 A (NITNESS CUREY) No, sir.

ALCERSON REPOATING COMPANY. INC.
400 VIRGINIA AVE S.'W ., WASHINGTON. D C. 20024 (202) 554-2345
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1 (Pause.)
2 Q On page S of the fault trees -- I an» sor* , my
3 notes are wrong. Fage §. I have a gQuestior on the fococtnote

4 that is on that gage, wvhich reads, guote:

"
in
3
'
)
(84
«
’4
'-‘
H

5 "With control valve ESV-8C €full open,
8 provide 385 gpm."

7 Just thart part of the foctnote; what is the source
8 of that inforaatisa?

3 3 (FITNESS CURRY) I would like to check. I believe
10 it is the BEW report that had been submitted. I can check
11 on that if you like.

12 Q In other vords, aa I correct that the scurce of

13 information is not a test cf the system?

14 A (GITNESS CURRY) I am not sure how the number in
15§ the BEW report came about.

18 o] Do you know whether the number assumes delirery to
17 one or both steam generators?

18 A (§ITNESS CUERY) I am nct sure it is material. I
19 think =--

20 e There has been previous testimony that the flow

1 rate wvoull be different if you wvere delivering to one or

[S]

both steam generatorse.

b} (WITNESS CURRY) I would have %o look at the BELW

numder. Like I said, I am not gquite sure c¢cf the reference.

o 2 8 B

(Counsel for UCS conferring.)
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Q I have just two cther guestions.

*or the event
loss cf main feedwater, total loss of AC power, when vou
calculated the failure probability for shat transient did
YOU assume the availadility of the river water syste® as an
alternate source of wvater? That is the first zuestion?

3 (SITNESS CUBRY) JNo.

¢ Did you assume the availabilisr of water froa she
hot well?
A (BITNESS CUREY) I would have ¢ Jcok on the fault

tree. I believe there was soac AC valve zsscciated with

n
m
(R

that, securing flowv froa the hot well. So in that ca

would not have asscaed it.

¢ You would not have assuaed i:?
A (UITNESS CUERRY) Mot if it vas an AC dependency
. Novw --

(Counsel for UCS conferrcing.)

g . On page 41 of your testiacny, where sou

w

re
discussing hov the 3zaxizue reliadility achievadle cculd vary
for plants with differing auclear stea’s supr.. Systems, you
list several factors: smaller iaventcry in the stean
generator, the nuaber of lcops or the nuasber f stean
generators.

Am I correct, those are the two main factors that
you discuss *here?

A (SITHESS CUBRY) Sell, those vere two that vere

ALDERSCON REPCRTING COMPANY NC.
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clearly used for an example. Yes, those were the two that

were in there, right.

(Y]
wn
w
b= |
(2%
]
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-
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"

2 Now, looking at the charts on pages
does not matter which one for this gues+tion, 2re you aware
that the Point Beach plant is a two-lcop plant?

A (SITNESS CURRY) Well, I am avare that there are
some Westinghouse two-loopers, if that is your point. I
did not mean to iaply that all Westinghouse plants were
either three or four-loopers.

Q 4ell, for a plant, a Westinghouse plant wilh two
loops, wvhat would you say is the reason fcr not having as
high a reliability of the Three Kile Island Unit 1 emergency
feedwater system as compared to the emergency feedwater
systems in a two-loop Westinghouse plant?

A (WITNESS CURRY) Well, probably the doxinant
reason is -- and snce again, it is tied toc the success
criterion, in that ve analyze fcr the possibility of steasn
generator dryout, and in general in Westinghouse plaunts the
probability of steam generator drycut are longer.

Q In other werds, then, it is your opinion, if you
extended the tim~ available for emergency feedwater to be
successful, that the operator could correct it and therefore
the procbability a* Three Y¥ile Island Unit 1 would be
comparatle to Pcint Eeach?

2 (HITYESS CURRY) Well, without looking at Point

ALDERSON REPORYING COMPANY, INC,
400 VIRGINIA AVE., S.W.. WASHINGTON, D.C. 20024 (202) 554-2345
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Beach, I cannot say. But --

A (WITNESS WERMIEL) I think you have to understand
some of the differences in the Point Beach design. Their
auxiliary feedvater system is somewhat different in desian
than TMI's.

Q Okay. Thank ycu.

¥R. POLLAR’ We have no further questions cf
these vitnesses at this tine.

CHAIRMAN SNITHs ¥r. Dornsife?

BY ¥R. DCRNSIFZ:

Q ¥r. Curry, the figure you handed ocut, which you
call attachment 3, I think ve had a discussion that the
improvement in reliability betwveen the rastart anc the
proposed design is a factor of 18, I believe, or something
of that orler. Maybe it is 9, I am not sure. But it is
auch larger than the improvement over the previous design.

Can you tell me what is the dominant contributor
to that increase, because there are very fev things that are
being added?

A (WITNESS CURRY) Once again, for the securing of
flov to the steam generator within £five ainutes, the
automatic safety grade actuation makes a big difference.

Q Does the level indicaticn on the condensate pump
ha''e any contribution to that imprcvement, the redundancy in

the condensate leyel tank?

ALDERSON REPCRTING COMPANY. INC,
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A (WITNESS CURRY) It wor'd probably plan some role
in assugiggwﬁhat there w:g vater in the condensate storage
tank to start off with. But I believe the major increase in
improvement is due to the automatic actuation of the
system.

Q ¥r. Wermia2l, concerning the condensate level
tanks, without assuming 4 normally-cpened valve being
closed, is there any vay the condensate tanks will not drain
down equally?

A (SITNESS WERMIEL) No. In their normal
configuration, they would -; they should drain down in an
equal manner.

Q And are the current level indicators supglied fronm
redundant power sources?

A (WITNESS WERMIEL) VNo.

Q Diverse powver sources?

A (WITNESS WERMIEL) My understanding is the level
indicators on the tanks now are powered from the sane bus.

(Pause.)

Q Do you have the restart SER, NUREG-0680?

A (WITNESS WERNMIEL) Yes, I do.

Q Look at page C.1-8, Item No. 1. Is that =--

(Witnesses reviewing document.)

A (WITNESS WERMIEL) Yes, sir.

Q Doesn’'t it say that they are sugplied fron

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2348
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separate ra2dundant powver,supplies?

-
=

A (WITNESS WERXIEL) This is talking adout the new

ones, 1 believe.

Q This is required prior to restart, it says.
A (WITNESS WERMIEL) Where does it say that?
Q The last sentence up above: "We require the

Licensee to implement the following items prior to
restart.”

A (WITNESS WERXIEL) That is going tc have to be
corrected in the supplement.

Q Okay.

A (WITNESS WERMI:L) Because I indicated in =y table
that is now =-- when this was written, NUBREG-0737 was not
out. We did not -- vwe were under a different impression at
that time.

o] Rould the major problem w.th the reliability or
the availability of those level indicators be due to the
fact that they are powered from the same power supply?

A (WITNESS WERMIEL) I do not know if it is a major
factor. It is certainly one scurce 2f failure in -ae
indicators, but it may not be the major source of failure.

c Was that considered in your study, ¥r. Curry?

A (WITNESS CURRY) Yes, it was. I do not lelieve it
is a major contributor. I found -- my concern in terms of

major contributors was the miscallibdraticn of those level

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




indicaters.

Q But that could occur if you had three level

.

indicaters. As far as correctable tyres of design

deficiencia2s, that would prebably be the major contributor.

5 A (§ITNESS CURRY) Which would?

6 o} The pover supply, diverse powver supply., redundant
7 power supplies.

8 kR (WITNESS CURRY) In terms cf hardwvare changes,

9 philosophically, vou will get iaprovement, cbviously, if you
10 have separate power supplies. It is less likely to fail two
11 power supplies than one power supply. So you will get some
12 iaprovement.
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o) So under the existing scheme of having a level
indicatﬁr ;n each tanx a;d just by the fact of adding a
diverss power supply could probably very measurably improve
the reliability of that system with a fairly simple change,
changing the power supply.

A (WITNESS CURRY) I am not sure that adding an
additional power supply, if that vas your gquestion, will
make a great difference.

C My question was to, first of all, make them vital
pover supplies, put them from diverse povwer supplies =-- in
other vords, the A condensate stcocrage tank would come from
the A pover supply. The 3 would come from the 2 pover
supply.

A (WITNESS CURRY) And that certainly wculd improve
the reliability of the system. It is, again, I do not
believe, a major contributor now to the unavailability of
the system.

e But as far as that particular change, it w9~:1d be
a major factor, that particular itenm.

A (JITNESS CURRY) Well, again, I 4c not bdelieve you
are duying much in terms of reliability by adding it.
Cectainly philosoohically ycu are, though, addinc
reliability, but it does not seem to make guantitatively a
great 2iffarence.

£ 3ut with that particular pgrodtlem it would make a

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




10

11

12

13

14

15

16

17

18

19

21

»

24

25

17018

difference, and that is something that could te done prior
to test;:gj .

A (RITNESS CURRY) Which particular problez is that?

Q The g-nblem of level indication on the condensate
storage tan“s.

A (WITNESS CURRY) Well again, if one were concerned

with the lavel indication failing, I beliave that the major

reason it fails would e due to some miscalibration, common

o

sode miscalibration of both levels. €S- the thing to dc¢
there is to make sure there are administrative procedures to
try to ainimize that common mode. In other words, don't
have the same man with the same instrument check toth level
indicators.

g Sut that could be 4done with just two indicators in
the current schenme.

A (WITNESS CURRY) Yes.

e You say that the major contrilrutor, which is the
flow contral, the automatic flow contrel -- is that correct
-=- as far as existing restart to propcsed, would >e required
a year after restart; is that correct?

: (WITNESS CURRY) Okay. The majecr contributor to
the unavailability of the system as it vas =--

Q I am taiking between restart and what it will be.

A (NITMESS CURSY) The biggest chang2 or improvement

in reliability will res.lt from th¢ actorma ic -- at this

ALDERSON REPORTING COMPANY. INC, 3
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five-ninute time period in teras ¢f scecuring flow within

five minutes will occur due to the addition of autematic

"

actuation, safety-grade actuation of the systen.

Q Jkave

A (WITAESS CURRY) I might add, safety grade, the
concern that I have is the separation from the reliabilicy.
It is the separation that gives real meaning to that terna,

e Is it the current control systea through ICS and
also the current start system through ICS? Isn't that
tzue? So I am not sure why their contributicns would te a
sajor diffarence in tarcms of -~

A (WITNESS CURRY) There is a single failure in the
ICS, as I am lead to believe fzom the information I Rave,
that vill prevent you from opening thcse normally cleosed
valves.

- As far as improvement in overall risk reduction to
the life of the plant, how auch would allewing that system
to operate for a year :s designed at restart or as
anticipated at restart be compared tc having the thing fully
comply with all leng-term reguiresents over ics lifeti.a?
How 2uch would it change the risk?

A (WITNESS CURRY) Well, wi*™out a detailed study of
the risk of the plant of the calider of the ISEP-type

studies that Yr. Povsonse had nmentioned before, I cannot

gquantitatively tell you how the risk would change. I should

ALDERSON REPORTING COMPANY. INC.
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point osut that is the ke” guestion in that it talks adout or

-+

includes the integrated response of the plant.

Certainly I would expect that plant operaters
vould be well avare of their system during that vear and in
a time fraze related to the uncovery of the core and core
damage sequences, I do not find the reliability of the
systea unacceptable.

9 Let's just say from the nuxlers you have gziven,
-3

~

the restar® decsign unavailability of 2 x 10 per demand,
and if the feedwater demands were three tines a yvear, which
nuaber was thrown around, that gives ycu a tctal failure
rate of 10-2 per reactor year.

A (JITVESS CURRY) Ckay. Let's --

-l Then also compare that with, for cne year, compare
it to the 4Q-year lifetime. It seens to me it is nC more
than a factor of 2 overall increase in risk to allcw that
one additiosnal year of operation., Is that not a cough =--

A (WITNESS CURRY) Well, there is a little Dit more
to be taken into account hecause, ayain, it is not fair to

consider that the auxiliary or emergency feedvater systenm

reliability in teras of mitigating accidents ic the sare at

o

hat, and in

e ]

20 minutes as it is at S5 minutes. So
consideration of cother mitigating systems and in
consideration of the fact that while ve use three transients

per year at the Commission, it may be a conservative nualer,

ALDERSON REPORTING COMPANY INC. i
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so I weuld have to sit down and think about the difference
in risk. 0 -

2ut your line of reasoning is in the right
direction, anyvay.

Q 2ut that is one of the considerations you used as
far as accepting a year as being an acceptable time pericd
for making this.

A (WITNESS CURRY) Clearly --

o) Is there any numbter that would have told you it
vas unacceptable?

A I would probalbly be concerned if -- and this is
strictly Jjudgment, ay judgment -- I would not like to see
this unavailability at 20 minutes. Such an unavailability
vould take .nto account operator acticn, and if it was still
this high vhen it could be fixed I would not de unhappy =--
happy with it, nor would I like %o see it significantly
higher than it is now at S minutes.

e ¥r. Wermiel, you said in a guestion from ¥r.
Pollard that as far as loss cf emergency feedvater cccurring
as a result of a steamline Dbreak, that the acceptable
probability as far as you vere concerned wvas 10 . for that
steamline break, and I am wondering are the conseguences of
2 loss of all feeilvater any different than the consegquences

of a2 main steanline break as far as removing decay heat?

As a3 follow-on, in your opinion why is it

ALDERSON REPCRATING COMPANY. INC,
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acceptable to have a proposed desizn of 4 x 10 aAs a

total EéH ;aliability or unavailability in terms of loss of
main feedwater, but 10.6 in terms of main steamline Preak?

A (WITNESS CURRY) Just as a point of information, I
am not sure that we said anything about 4 x 1C-u as a
design for loss of main feedwater mitigation =ystenms.

Q 3ut that is the unavailability of emergency
feedwater.

A (WITNESS CURRY) It is the unavailability of
energency feedwatar, the proposed design cf emergency
feedwvater at 5 minutes, emergency feedvater only. It has
nothing to do0 with other systems involved.

A (WITNESS WERNIEL) That is cight. I cannot compare
vhat you have postulated with respect to these numlers to
the overall concern of core malt because there again are

mitigating systems which have not been included in ycur

accident scenarios that are available to you.

Q For a2 main steamline break aren't they also
availatble?
A (WITNESS WERYIEL) That is what I am trying to

say; they are. Certainly feed and bleed is availalle in the
event f a main steamline break. "

Q My question is: You said anything above 10
vould be unacceptable, I relieve. Yaybe you did not mean to

say thate.

ALDERSON REPORTING COMPANY. INC.
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oxactly; ‘; thought what I wvas trying 20 say wvas that I was
und;: the assuaption and belief from what I have heard that
10 is a ausder tiat ve use for the probability cf a =main
steamline break.

[+ Bat I think you said that anything telow that
vould e unacceptable to you as far as =--

A (WITYESS WESNIEL) I Delieve I said as far as
eanvironsental gualification ¢f the eguipment, though, as
such as I recall. I think that is what ve wvere sayins. I
think from ‘hat standpoint ve would want to gualify the
equipeent.

CHAIRNAN S¥ITH: Y¥r. Dornsife, =ay I have just a
sosent. If we are going tc get to cffsite emergency
planning tomsorrow, it would be very helpful if Yrs. ¥oran
could zall up those iatervenors and advise them, so I would
like to take just a aoment and compare notes and fee how
auch acre 2xasination there is going to De with this ganel.

®R. DOCENSIFE: This is sy last guestion.

CHAIRNAN SNITH: Thut wvas not the purgose of ay
interruption, hovaver.

(Lauchter.)

CHAIRYAN S¥ITHs Mz. 2axter, could you le
helpful?

Is this one of your usual one 3ore gquestions, or

ALDERSON REPORTING COMPANY NC,
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is it really one more gqua2stion.

«ER. DORNSIFE: One nore guestion.
CHAI».‘AN SMITH: Okay.
Mr. Baxter.
MR. BEAXTER:s I d4id not say one more gquestion. I
haven't started.
CHAIRMAY SMITH: Okay.
¥R. BAXTER: I wvould estimate 1S5 to 20 minutes.
(Board conferring.)
CHAIRMAN SMITH: All right. ©We are advising the
lead intervenor that emergency planning may begin at
1 o'clock tomorrow afterncon. I would appreciate it if
counsel woculd advise the cognizant cocunsel cf that.
¥r. Dornsife.
8Y M3. DCRNSIFE: (Resuming)

c I guess maybe you may have misunderstocd may
question. It seems that vou are using a different criteria
for judging the system vhea it is unavailable due to a main
steanmline break ¢or when it is unavailable due tc its
unavailability from other things that are identified by Mr.
Curry's wvork.

It seems that in either case if you have a loss o€
main feedvater or a main steamline >reak, you have to remove
decay heat, and you need the system -- ycu have the sane

backup systems in either case, but in one case you are usinc

ALDERSON REPORTING COMPANY. INC,
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8 criteria 10-6, but in ¢his case you say it is acceptabdle
. -4 .

to have 4.5 x 10 as an unavailadbility witn loss of aain

feedwater.,

A (WITNESS CURPY) ¥Yay I just ccmment on the
probabilities? I 40 nct think it is 2 matter of accepting
or not accepting. It is Just that there are cocntridu
the unavailability of the EFNS that add up to & x 10- .« 1f
yoiu add t> that : main steamline break as a contridbuter,

-4 -8
& x 10 plus 10 is not discernitle.

Q No, T as talking adbout tveo lifferent events. I
ask talking adout the system being available, assuming you
have a aain steamline break in the intermediate ruilding.

A (NITNESS WERFIEL) I may have -- I hopge I did not
mislead you into thinking that wve are licensing based cn the
nusber. The GCC is specific. The system regquired to
mitigate a particular event must bde gualified for the
environaent it will see from that event. It is a
deterainistic approach. There is nc nusler attached to it.

Therefore, because you need emergency feedwvater to
mitigate 3 main steamline break, if that environmert fronm
the main steanmline break can affect the system, it aust De
gqualified to that environment. That is a Zeterainisti
requirement.

What the number wvwas meant to iasply vas in

backfitting a plant vhere ve had found - noncompllance, ve

ALDERSON REPORTING COMPANY. NC,
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had to consider other things, and other things than are the
ptobabiiif; of such an e;ent over an inceria period of time
vhere the systex 2ay not be in compliance. And I believe
the nuzber 10 ’ was used only in that that is ~-- I believe
that is still the currently acceptable probability of a main
steamline break.

I did not mean tc imply that that vas acceptable

-4
as opposed to 4 x 10 being acceptable.

-

Q My concern was telieve that in ansver to “r.
Pollard’s gquestion you said that if the probability of a
main steamline break were greater <than 1C , then you
vould vant to take some corrective action.

A (WITNESS WERMIEL) Yes, I think I would, dut I do
not knov hov auch greater. Ycu know, ve would have to look
at that. The context of that I remember clearly. If there
vas a flav in the steamline or scomethiag in the steanmline
that led us to beliave 10 ¢ was erconeous, I think wve
vould then have to take that into consideration and I think
ve vould vant to do somethiny about it. That is what I vas
trying to say.

¥R. DORNSIFE: I have no further guestiocns.
CHAIRPAN SNITH: ¥Nr. Baxter.
BY ¥2. BAXTER:

c ¥r. Wwermniel, yesterday on your direct exaamination

vhen you wvere csrrecting the table ve started testimony

ALDERSON REPCRTING COMPANY_ INC, »
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about the installation of safety grade autec initiation o
onetqenéy feedwater not ;akinq place pricr to restart. Xr.
Capadano on behali cf the lLicensee testified here earlier
that there will be i1 place pricr to restart safety grade
automatic initiation of the emergency feedwvater pumps.

So, what are you descriding when you say there
vill not be a safety grade automatic ianitiation system?

A (WITNESS WERNMIEL) I bdelieve NUREG~-0737 anga the
Lessons lLearned document, 0578, are explicit. They state
you aust have safaty grade automatic initiation of emergency
feedvater systea function. he functicn of the emergency
feedvater system is not to turn on pumps. It is tc deliver
vater to the steam generator. I will agree you will have
safety grade pump initiation, but that dces nct assure you
that the flowv contrel valves will alsc be cpen when the
pumps come on.

Q I understand. I was just trying to clarify what
ycu meant.

A (VITNESS WERMIEL) That is what I mean Dby that,

Q ¥r., Curry, there vas ‘'ome examination of UCS Dby
you about using Attachment 3 to your testisony as 2
seasurement of the improvement in reliabilicy from hardvare
changes up to the time of restart and then afterwvard.

Isn't it true that since ycur analysis uses five

minutes and this attachment uses five minutes as a success

ALDERSON REPORTING COMPANY. INC,
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for cperatoar recovery action, the analvsis also does nct
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credit

shov improvements in reliability asscciated with new
hardwvare be2ing installed at T¥I-1 which will allow for
manual option by the operator to cerrect problems?

A (NITNESS CURRY) Well once again, that is the same
thing. There is no credit for the operator action.

Q Or new hardware that has been installed but will
facilitate that operator action?

A (WITNESS CURRY) No, no credit for operator action
at all in that interval.,

o In NUREGSs-0635 and 0611 which you referenced, the
statement appears that the staff reccgnized it would be very
difficult .nd sudbject to large uncertainty if an attempt vas
made to quantify the reliability improvement inherent
through implementation of the recommended actions.

D¢ you agree with that statement, and would you
advise the Board to utilize your Attachment 3 as a
measurement ¢of the improvement in the reliability cbtained
from the iaproved actions and acdificaticns the Commission
has directed with respect to EFW reliability?

A (WITNESS CURRY) I certainly reccgnize the fact
that there are uncertainties in the numbers. It was a point
that I thought izporctant 2nough to menticn in my written

testimony. However, if I were asked to estimate the

ALDERSON REPORTING COMPANY. INC,
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systes’'s ugavailability at this time pericd, this weould
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By pcint estizate, and I thirk it is a reasonalle basis

R2king comparisons tetvéeen sSysteas OrL a20n7 Systess.
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0 ¥r. Weraiel, in your fir

response to Soard (Cuestion 5, ycu concluded that the

exaaination that the NEC staff doces not have a gsantitative

reliadbility goal for the 7

testiacny?
A (4ITNESS WERNMIEL) VYes, it is.
e Is at least one of the purpcses, then, ¢f your

"
9]

ia

"

portion of the testisony, supplemenctal testizony, to explain

vhy you feel justified previously 2and ac¥ 12 reachling ¥our

conclusion the ra2liadility of the EFW systea £or restarct

vithout a juantitative creliability standacd?

v
-

3 (SITSESS WERPIFL) That is exactly right.

felt

and I believe cother pecple fel: there was scre confuysion on

parts of certain parties as tc exactly what went iatC the
evolation of our thinking that 4drev us to that concluysien,
acd that is vhat I atteapted to do in sy gare cf this
supplemental testizcny.

> Taking into 2ccount what you knov alout the other

[
o
oF
m
"
"

pressurizei vater ceactors that are operating an

ALDERSON SEPCRTING COMPANY NC.
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emergency feedwatar systems, I would like each of you to

ansver this question: In your judgment is there a special

circumstance with respect

ot

© T¥I-1, either vwith respect to
the challenge rats to its EFW system or the likelihood ttat
it will fail such that it will Dbe appropriate tc apply a
different regulatory standard, i.e., 2 guantitative number
to the restart of this unit?

¥S. @EISS: I am going to object to that, just to
the form. I think you have asked twc gquestions in cne. I
think the witness just answerad they would have no
quantitative reliability criteria. You have assumed that he
can supply 2ifferent ones.

MR. BAXTER: I an sorry. I pghrased the guestion
inartfully. I will do it again.

BY ¥R. BAXTER: (Resuming)

Is there a special circumstance, in your judgment,

)

at TNI-1 with respect to =ither the challenge rate to the
EFW system or with re ¢ the likelihcod that it will
fail, such that you think it is appropriate to apply a
regulatory standard here, i.e., any gquantitative relialility
nuaber, which you have testified you do nct use for other
plants?

A (AITYESS CUBRY) I am not sure that the juestion
as phrased is meaningful with respect to the numblers that wve

ar?2 talkinz about. In terms of plant risk, while there is

ALDERSCN REPORTING COMPANY. INC,
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no Commission numerical 70al, plant risk being defined as
the pt:éabillty of core a;maqn. there perhaps is some
movement in that direction. The role of any particular
system in nitigating initiatingy evants that lead to plant
£isk or core damage shculd be considered in the light of
those overall Cummission goals in terms of probabilities of
core damage.

The vendor or the particular utility dces nct
stand out in any way towvard the ultimate goal. It would
apply equally to anybedy.

k) (§ITNESS WERNIEL) I would like to answer that
question in two parts. I am not avare of anything peculiar
aboat TMI-1 that would cause it tc have any more challenges
to its emergency redvater system than any other plant. 3ut
secondly, I do rec-gnize this ICS dependency in the opening
of the flow control valves as somewvhat unigue and as
something that is different from the majority cf operating
PWERs.

Cther REW plants, from what I understand, dc have
a similar iependence, and I believe this is -- this is
peculiar, but I believe the analysis and the evaluation that
ve have done supports our cenclusicn that even with this
dependence, we are still satisfied that the system at
restart can be reliably operated and will be available.

(Counsel fcr the Licensee confercing.)

ALDERSON REPORTING COMPANY. INC,
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Q We had 2arlier testimony that in your aralysis of
the 131;1 ;ysten, a domi;ant contributor to unmavailability
is ICS failure which prevents the cpening of both the EFW
£lov contrel valves. Do you know mechanistically that this

in fact will occur or is this an assumed failure?

A (WITNESS CURRY) Who is the guestion addressed to?
o} Zither.
R (WITNESS CURRY) My assumpticn =-- I have not done

an analysis of the ICS. It is based strictly on the
conclusion in the BEW report submitted to the staff that
there vas a coamon point of vulnerability in the ICS
actuation of the control valves.

R (WITNESS WERNMIEL) I have been told by pevple at
NRC in the Instrumentation and Contrcl Systems Zranch who
are familiar with the failure modes and effects analysis for
the ICS NNI system that such a vulneratility does exist.

C Is it your impressicn that 3&%W found that it
exists mechanistically or they simply assumed it in their
FMEA to study the consequencs<s of it?

A (WITNESS WERNIEL) I do not knov the details of
the FY¥ER and how this corclusion was drawn.

B (WITNESS CURRY It is my impression, having
looked at other BEW reports, there was not always such a
common poiant of vulnerability identified.

Q Looking at other BEW reports?

$ 0
- -
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A (§ITNESS CURRY) BEW did analyses for a number of
plants.‘six similar emer;ency feedvater system analyses, and
in locking at the other emergency feelwater system analyses,
I dc not recall such a single point vulneraldility alwvays
idenntified. °fo, if you are askiug “or impressions, it is
my impressicn that BE&W found something or had scme concrete
basis that there was such a single point vulnerability.

DR. JORDAN: At TNMI?
¥S. WEISS: At THI?
WITNESS CURRY: At TXI-1, right.
8Y MR, BAXTER: (Pesuming)
Q Prior t> restart is there going to te the

capability for oparators manually to respond to such a

failure?

a (WITNESS CURRY) It is my understanding that there
will Dde.

B (WITNESS WERMIEL) VYes, yes, both from the control

room and, >f ccarse, locally at the valve iuself.

Q Pid the reliability of the ICS NNI power supply
play any role in your analysis, ¥r. Curry, and if so, d4id
you consider recent improvements that have Leen made Dy
Licensee to that power supply?

A (4ITNESS CURRY) Once again, I d4id not investigate
the ICS system, and my estimate of that contridbutor wvas

based largely on the single~-point vulnerability identified.

ALDERSON REPCORTING COMPANY. INC,
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ago and which you have presented nov here on TEI-' versus
those in SC3EG~-063S5 and 061! for Westianghouse and Tosbdustion
Ergineerins plants.

There is a sehtence comacn toe 2otk of thoese
ceports vhich I zan show you if you would like which sars
tise and gersonnel lisitations isposed cn this study
precluded 31 cosplete and extensive review of each ¢
systen.

Can either of you %ell 3¢ hov tany jecyle and Rhow
auch tise vas spent on those tuc studies?

3 (RITSESS CURRY) All righte Tie initial
Sestinghouse and CE studies were dcone in -- each plant study
vas done io a pericd of dars By a group cosposec -f stafs
seadters from ¢hat is nov the Civision of Systeas zeliabiliey

ehe Cffice 2f Yuclear Seactor Fegulation, and

Research, frc
sore utility representatives.
The purpose of that reviev again was in 2icecet

response t2 TYI, the occurreace at T¥I, and to assess

"0
'4
-
©
-
O
¥
Q
"

vhether there vere cutstaniing vulnerabilizie

the utilities® IFWS systess.

Sow, in terss of wha: wvas done for the analysis
presented here, the auanler derived in ay attachment 2 for

ALDERSON SEPCATING IOMPANY NC
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the mid-1579 design was base? cn the review essentially of
nyself éf the EEW report.submi:ted to the staff, Those BEW
reports for THI as well as the cther B£&W plantes were
submitted to the staff at the request of the staff 10 have
the utilities perform then.

¥y number is based on information in the repcrt
submitted for TMI-1, essentially reviaw of that information,
and an indspedent estimate of the system's availability.

Q The 3L+ analysis which was referenced in earlier
Licensee testimony reports that each utility with a BEW NSS
furnished plant-specific system drawvings, electrical
schematic diagrams, operating tests and maintenance
procedures and technical srecifications for the auxiliary
feedvater system and pertinent suppor+t systems from wiich
BEW extracted information necessary to prepare a detailed
EFW system description and from which a fault tree was
constructed for each utility based on the detailed systenm
description.

Did the staff do a comparable effort for the CE
and Westinghouse plants?

A (WITNESS CURRY) The staff effort for the CE and
Westinchouse plants vas probably not to that level, as I
interpret those vwords.

Q You ha''e in your testimony on page ==

3. BAXTER: 2m I holding up the limited

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D C. 20024 (202) 554-2348
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appearances? N
CHAIRMAN SMITH: How much longer 4o you have, Nr.
Baxter?

MR. BAXTER: It will be very short, I think.

b

CHAIRMAN S¥ITHs Whatever your preference is. I

or

is not very late.
¥R. BAXTER: Ckay.
BY MR, BAXTER: (Resuaing)

Q In your comparison on pages 35 and 27 you only
compare TNI-1 to Westiaghouse plants. How would TMNI-1
compare with the Combustion Engineering plants? In
particular, vere any of thea in the high range?

B (WITNESS CURRY) Were any of the CE plants in the
high range?

e That is correct.

A (WITNESS CURRY) If you will hold on for a mcment,
let me check.

(Pause.)

CHAIRMAN SMITH: While Mr. Curry is checkine, I
Jant to bring to Mr. Pollard’'s attention our ruling this
morning as to the tech specs might be gquestionaldle., I
understand that you are happy with the explanation, but I
vanted to point out to you that in the Order and Notice of
hearing by inccrporation =-- well, in Short-tern Item I.A,

the Licensee is required to upgrade the timeliness an-?

ALDERSON REPORTING COMPANY INC,
400 YIRGINIA AVE, S W, WASHINGTCON, D.C 20024 (202) 554-2245
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statezent that for the most part they are four-loop. I
think tﬁe éhatacte:istic; that tend tc make them as a greup
in the high range are the fact that they are automaticall
initiated and there is significant segaraticn azong the
trains of the systenms.

¥r. Weraziel informs me that mcst of the=z are
four-loop.

Q I think ve understand €rzom your testimony wvhat the
purpose of these various reliability studies were, that is,
for comparison purpcses between plants and tc identify majer
contributors to unavailability. In fact, there is a
statement in both NUREG-C535 and 06§11 which I would like you
to react to in terms cf whether you agree with it or not
that the rasults should be vieved in teras cf the general
conclusions and insights and not as an absclute celiabilicy
analysis of generic or plant-specific TFW systems upen which
the acceptability of these EFW system designs may te judged.

A (WITNESS CUERY) I would agree that the
acceptability of a design should not be based exclusively on

its numerical estizate of reliability.

e Is that at leas: one of the reasons why the
nusbders vere not printed with 0611 and C635?
A (WITKESS CURKY) Well, the reascns the numbers

vere not printed in those twe NUREGs is due to the

uncertainties associated with them in some respects. 2ut to

ALDERSON REPCRTING COMPANY. INC.
400 VIRGINIA AVE, S.W. WASHINGTON, D.C. 20024 (202) 554-2348
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ansver your gquesticn: ves,
| (Counsel for t;e Licensee conferrcing.)

ER. BAXTER: That is all I have for now.

CHAIRYMAN SNITH: 1Is Dr. James Spang present? Dr.
Spang. Is “r. Don Hossler present?

You both are scheduled for abdout § c'clock. Do
either of you prefer to vait or g¢ forvard? Doces either cof
you have 31 time probleam?

¥R, SPAXG: I have sosevhat of 2 time problesm. I
have an appointsent for 7 c'clock this evening.

CHAIRNAN SNITH:; We are ready right nov to receive
your statesent., Just betveen ycu, I wendered whe had a tine
problen.

@hy don‘'t ycu proceed, Dr. Spang. Could you take
a aicrophone. The one right in freont 5f ycu verks all right.

Dr. Spang, 40 you have a wvritten copy of your
remarks?

MR. SPANG: I do.

CHAIZNMAN SNITF: Do you have an extra copy?

¥R. SPANGs I 4do.

CHAIRYAN S¥ITH: It is very helpful if the
reporter has your written state®ent as ycu read i<,

ve, Hossler, 25 you have an extra written copy of
your statement?

¥R. HOSSLER: Yo, I don’'t.

(5]

ALDERSON REFCATING COMPANY INC.
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2. SPi5C: Shall I proceed

oy !
b 1]

AI2%AS SEITH: Yes., sic.
LINITED RAPPEABASCE STATEREST OF 0%

- . -

ARERICEY S

&0
“©

£TY COF JTIL3TY IVESTCRS

2. SP?A8G3 Z2g. ClRaictman, 3esders of the 3oarcd,
as3e is Janss T. Spang. I am here %cday cegresenctiag =ie

s

Asecican Scciecy 3£ ty Investess. The Sociecsy is 2

-
-
-

ez

Scard at the secotd seetiang schedgled for the Fillianm
Ngseus. Siace tlhat seetizs was 20t 2eld, ve are yleased =

- .. -
- - - pie -

Rave tie oppertunity te saks cur views oWE o

v

tize.

The 3sestioas defore you tlhese zast few moacls
Rave teel2 whetlher T¥I-? (a) meets cutrent safety standacds
{(3) zan de safely opecated iz ccajuncticom with the oagsiag
cleascp of TRI-2, azad (c) whetlher Yet 4 Mas the flnsacial
resources =5 safely cperate the reactcrs, a2ad By fizaacial
rescuIces I %ean persatael.

Yoar fecision, of coucse, is of the (:mOST
isportance t¢ the continge? confideace of the iLaves:or and
the fisanciag patter2 ¢f izvestor-cwned gtillities. W e

Selieve %23t Yet 2 Zas alreasdy shown that TNI-T neets
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curcent safety standards, that it can be safely operated in

conJunctioh vwith the :le;n": of TEI-2, and that Net Ed does

have the financial and human rescurces t0 safely cperate the
reactor.

Hovever, since this is a highly technical subject
reguiring expert judgment and guestions of fact, the Society
vill not presuse to second guess this 2card, the utility and
the expert witnesses. Instead, we would like tc take =his
opportunity to alddress the egqually inmportant guestiocn of the
context in which the technical guestions are frased, nanely,
vhat decision is in the best long-ter2 interest of the rate
payers, the comsunity and the nation.
guesticn, ve will need to briefly review the history of
nuclear pover, its relative safety and its cost-benefis
catio.

The age of atomic energy ceally btegan with the

dropping of the bdomd on Nagasaki and Hiroshisa in the

wr
)

Y ocught that wvar

[

closing days of World @ar II. It not on
to a timely end, dat scientists and energy-preducing
practitioners everyvhere socon lcoked upcon the ghenozencn as
the Xey t3 unlocking a world of unlizited energy abundance
for 2.1 mankind.

It only resainad for a coabinaticn of goverrsent
and iadustry leaders wcrking tcgether to develop the

scientific and engineering knowledge for practical energy

ALDERSON RERPCATING COMPANY NC.
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applications. Progress in the field, however, was nct
vithout'its critics, F:;m tha reginning, sericus guestions
vere raised regarding the safety and aorality of using a
source 2f 2nergy that could conceivably destroy whole
populations, if not all civilization.

Even those who favored the continued development
of nuclear energy worked hard to reduce the potential threat
of nuclear var through the introduction of veils of secrccy
and nonproliferation agreenments., Meanwhile, the Atonmic
Energy Commission led the field in developing and premoting
the peaceful use >f atomic powver.

Its activities wvere crowned in part with the
passage and subsequent extension of the Frice-inderson Act
in 1957, which lisited liadility for commercial users %o
$560 =illion. Language in the Act made it clear that the
Federal Government would accept cespensidility for
protecting the pudblic and utility companies in the unlikely
event of an accident.

On March 28, 1978, the unlikely event hagppened.
The area surrounding TMI witnessed three days of severe
uncertainty regarding the status and the danger of a reactoer
failure. The reactor met the test. The fuel core was
safely contained and the emergency passed without any
matecrial damage tO offsite property or health.

?sychological stress, hovever, was iamediztely apparent, and

ALDEASON REPORTING COMPANY. INC.
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the critics of nuclear energy vastad little time in
capitalizinq on the oppogtunity.

Corporations were chartered, committees wvere
formed, rallies vere held a2nd funds vere raised to stop
forever the further develcopmer  of nuclear energy.
Tremendous pressure vas exertad on the politicians and the
tegulatory agencies to proceed with initiatives that would
bankrupt the coampany, close TMI and signal the industry that
the nuclear option vas dead.

Still the factual remainrs; Are nuclear reactcrs
safe, and Lif not absclutely safe, are they as safe cr safer
than any other csur-ently acceptabdble energy scurce? e
believe that they are, at least in relaticn to coal.

In terns of general safety to the populaticn, an
article appearing in the Harrisburg Patrict on April 23,
1980 reviaws 1 recent Federal Environmental Protection
Agency study. The article gquoted the study as finding that
emissions from coal-fired plants present a greater
radiocactive air pollution hazard to large populations than
emmissions from any other manmade source.

It further notes that the study shows that the
population of a sudurban comaunity situated near 2 new 1100
megavatt coal plaat incorporating the nasvest pcocllution
control technclogy is subject tc a 20 times greater risk of

develoging a fatal cancer than if the facility wvere an 110C

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




! megavatt nuclear jenerating station,
2 Even if we wer; to discount the ismediate health

3 threat to gasuspecting pecpulations, ve cannot igcnorze the

4 safety of ainers, the tens of thousands of cases of ainers’
S athssa and 4000 deaths each year directly attridutabdle to

6 black lung disease, in addition %o innumerable =ining

7 accidents. 3o much for zocal.

8 %ore recently, Sernacd J. Snyder, regorting for

9 the staff of the ¥BC in presenting the final report on the
10 environsental impact of T¥I, noted that the tutal dose of

11 radiation received bty the entire population withina a1 SO0-mile
12 radius of THI would e a tiny fraction of the radicactive

13 dose in the natural <"vircnmeat, an ascunt Yr. Snyder called
14 totally insignificant.

15 Nevertheless, if we could all agree that the

18 radiation 1anger to the surrounding population of a2 normally
17 operating reactor is almost nonexistern®t, the juestion still
18 remains: i3 there or was there any real danger =2 the

19 comaunity surrounding TNI after the accilent?

20 dnce again, the azsver is nuv. Commonvealth Idison
21 has extensively advertised the fact that even the nuch
touted hydrogen dubble could not explcde because *- -1 was
not nor could there e any coxysen. That fact never =made
headlines. Indeeil, on ¥ay 1, 1979 the ¥RC admittad cthe

scare was all 2 mistake.

ALDERSON REPCRTING COMPANY. INC.
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Roger Matson, Director of its Systems Safety
Division, told a concreséicnal committee that there never
vas any danger of a hydrogen explosion in that bubble.

Commcnwealth Ediscn further reports that even if
the fuel core had melted, it wculd not have spelled
disaster, for a number of reasons. First of all, the fuel
core in the reactor vessel wvas surrounded by a containment
building, not just any building, an immense fcrtress with an
enortmously thick £floor, 11 feet cof solid concrete reinforced
vith steel.

Seccnd, for a molten mass to eat through it, that
concrete and steel floor could not be ccvered with wvater.
That vater is what is used to cool the core. And when the
relief valve on the pressurizer stuck open sending several
hundred gallons shooting out, the law of gravity cave it
only one place to 3o, down to the f£floor right under th
reactor vessel, right in the path « molten mass would take.
That is the fallacy of the meltdown theory.

As for anv sudden burst of steam pressure that
might be released wvhen the molte. mass hits the water, it
vould not be nearly pcocverful 2nougl to rupture the walls of
the building, walls capable of withstanding almost twice as
auch force. In other words, there 1is no way for
significant radisactivity to raach the outside ataosphere.

In summary, if these accounts are even half true,

ALDERSZN REPORTING COMPANY INC,
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the chances of any harm %o the community are almost
nonexistent. The concepg of csafety therefore is rore
psychologizal than it is real.

iow, let's turn for a noment to the
cost-benefits. The Intelligence Journal carried an
interview on darch S, 1981 in which Congressman Zobert S.
Walker is quoted as sayings "Nobody who has testified lbefore
our task forc< and in Congress could see a scenario in wkich
the economics of T¥I could be workaed sut without 2 reopening
of Unit 1. I think it vitally impcrtant that we cet on with
the cleanup there.”

In speaking of bdankruptcy, Congressman Allen
Ertel’'s March report to his constituents states: "(fuite
simply, bankruptcy is not a soluticn. The uncerlying
financial juagmire will remain regardless of who owns the
plant. In fact, bankruptcy would add litigatiocon and cther
administrative costs to the already huge price of cleanup
and would threaten to interrupt service to Yet Ed's
customers.” In other vords, bankdruptcy could worsen the
situation and does not hold any soluticns.

In the sase vein, the March 29, 1581 issue cof the
Harrisburg Sunday Patriot guotes P7UC Chairman Susan Shanaman
as saying: "I think only a minor percentage of recule are
stilling calling for bankruptcy because they view it as a

means of punishment for the utility, but whc will be

#LDERSON REPCRATING COMPANY. INC.
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punished is the ratepayer.”
in closing, le£ me add that the Feagan
Administratior is solidly committed to nuclear power f.r
gocd reason. In their estimation, America cannot continue
to keep pace with the world community without nuclear powver,
and they do not want to see America wveakened by an
impossible demand for a totally risk-free society.

In relation to risk, Adamiral Hyman Rickover, in an
address to the Annual Convantion of the Internatiocnal
Platform Association in Washingten, C.C. on August 1, 1979
notes that one of the most widely distorted risks 1is
radiation. He states that the word "radiaticn™ has come to
connote danger. It is often described as sc dangerous that
any amcunt is unsafe, and the guestion worth addressing is
how fast will radiation hara you.

Because you cannot see, feel, taste, hear cr smell
radiation, it has an aura cf mystery, but this same aura cf
mystery appears t: be absent from other potentially
hazardous things for which we have a lack of senscry
perception, such as radio vaves, carbon monoxide or small
concentrations of numerous cancer-causing substances.

*In radiation as in other areas,” 32dmiral
Rickover continues, "a most effective way *to frighten people
is to stata that no one knows what :he effects cf low level

radiation are. By the same token,” he points cut, “"no one

ALDERSON REPORTING COMPANY, INC.
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knovs what the effects are of smcoxing 2 few cigarettes or,
for that maiter, sur ex:;sure tc carbdon aonoxide cn the way
to this hearinc."

The point is that the effects, if any, are
extremely small. What we should de emphasizing is how much
ve do know about these small actual effects. The Society
submits that ths adbove examples and discussion clearly
represeat the context fror which the gsuestions tefore ycu
stem.

In viev of the above considerations, the Society
calls for the restart of T¥I-1 for the fcllovwing reasons.
One, the half-Zdczen similar reactors to TMI are currently
operating in the United States. Twc, TEI-1 has been
functicnally separated from T¥I-2, Three, substantial
savings would accrue to GPU ratepayers through reduction in
the cost of energy.

Four, restart would help to reestablish the badly
sarnished image of the Tederal Government as a respcensibdle
partner in the promotion of ccmmercial nuclear pover. Five,
restart would be a signal to the f£inancial coamunity that
the Federal Goverament is committed to advancing the nuclear
option. Six, restart would give official recugnition to the
fact that commercial nuclear reactors have been and centinue
to be safe,

finally, let e add that naong 21l the things the

ALDERSON REPOMTING TONOANY INC,
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Federal Government might.do to ajid GPU, the most important
is sinpiy ;o approve the }esta:t of T¥I-1. Anything less is
unconscicnable, in our Jjudgment.

Thank you.

CHAIRMAN SMITH: Thank you.

¥R. SPANG: I have additional copies here if you
vould like scnme.

CHAIRMAN SMITH: Yes. You are free tc zass thenm
out to the parties present. This is actually bound into the
transcrizt of today's hearing. I mean this is actually read
into the transcript Jjust as if you are testifying. It is
not evidence, cf course, you realize.

ER. SPANG: That is correct.

¥R. CUTCHIN: ¥r. Chairman, lefore we move t5 the
next statezent, are these vitnesses ¢ 'ing %o be heard
further this afternoon or 2ay they get up and move around?

CEAIPMAN SNITH: ¥r. Pollard, it lcoks like there
is going to be very little, if any, time fcr anything
further. I knov vyou are eager to get back. I think we
should allowvw just a few minutes for very iaportant
cross-examination if you have it.

(Counsel for UCS conferring.)

CHAIBMAN SNITH: In any event, ycu gentlemen can

get up and walk around if you wish, or take a break.

Mr. Hossler.,

ALDERSON REPORTING COMPANY . INC,
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would like to talk abocut regarding the TNMI-1 hearings;
hovever, I sort of have brcken them into three different
areas. Cne is a response %o the YBEC staff's recent attempt
to create what I would call a frenzied atmosphere of

browvnout fover to the local citizenry, twoc, 2 review of

ot

B is

O

<
-

capacity figures to show that electrical genera

L]
"
W

available iu the area, and three, several issue lated to
the psychological well-being of area residents living near
TeT

iI.

Before I get into what I want to start off with, 1
vant you to> know that I realize that maintenance cf
electrical generation eguipment is necessary. It z;ay take S
to 12 years to build a powver glant. Unplanned outages can
oczur and pover plants must come on-line tc replace those
that are retired.

As ve all know, GPU is a member o¢ the PJY
Interconnecst, and NUREG-0689 states that without T¥I in
service, the PJ¥ would exzerieance no prollem in at least the
next two yesars. Senate Report 96-14, July 1280, states that
without T2%I-1 cr 2 on line and 2o newv capacity adsed, the
Pennsylvania-Jersay-¥aryland Intercornnect wcoculd have a

reserve margin cf at least 25 percent until 1588, That is

nn pace 395,

ALDERSON REPORTING COMPANY. INC.
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The utility industrsy says reliable service implies
:esetve-aazgin of a ce::;;n asount atove pez2k demand. The
PJM has a resarve nargin reguirezent above peak set at 22
percent. G2U has a reserve rargin reguirement above reak
set at 24 percent. Estimates of PJM above peak for 1521 is
27 percent reserve aargin, 1832, 27 percent reserve margin
without T¥I-1 or 2 sperating.

i

Alsc, using several Adocuzents have been able %o

[

r
(¥

gncover that GPU capacity is about 14 gercent of the 2%
Interconnect and a lot of the information I get is coming

from a report put cut by the Pennsylvania Fullic Utility

83}

Coamission, the Present and Fuoture :=Zla2c4ri
Capacity, July 198¢C.,
Rhat I 4id is I added up just some f£igures.

not a technician but I just found it very interesting, and I

suamer 1580 was

"

found out that GPU's installed capacity £¢

6,399 megavatts. The estimated peak Zexand for GFl sus=mer

Ly
(5d
w

1980 vas 5,153 mejzavatts. So bdasically you g
theoretical GPU excess capacity of 246 regawvatts for the
scamer of 1580 without TMI-1 or 2 operating.

To take a different loék at £¢t, from 19é1 until
1985, Yet ©Bd without TNI-1 or 2 will average a shortfall of
384 megawvatts relcw estimated peaks. In the saze
tise-frame, 1981 tc 1885, Zenelec willl average a reserve of

189 megawatts over estimated peak de3;and.

ALDERSON REPORTING COMPANY NC.
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The rysult through 1985 is a cosbined ¥Ye+t =4 and

Penelec shortfall of about 195 megawvatts below peak Zemand
each year without T¥I-1 cr 2. I did not ianclude Jersey

A4 ~f
. - -

=

Central Fower and light because I could not get aho
their statistics.

Byt what I found amazing was simply that there was
a theoretical excess. OCf course, if some are cff-line for
maintenance, you 40 not kaow the excess. There was an
excess in suamer of 1680 loocking at Jjust Xet Zd and Penelec.

Now let's see what type of replacement powver is
available to G:U now and in the future. Keeping in 2ind and
estinated Yet td-Penelec shortfall each year, 1981-85 of 1SS
megavatts below peak, GPU presently has contracts for 200
mejavatts from Cntaric Hydro, 200 megawatts froz PPLL, and
40 megawvatts from Jamestown-York.
Alse, 1000 megawvatts is available £-om systems west of
here. Also, direct crent intertie under lake Erie by
Ontario Hydro is expected toc be completed Ly 1985 and sheculd
have about 1000 megawvatts available.

Also, GEU proposed ccnservation and management
program is expect24 to reduce Yet 4 geak lcad by 300
megavatts by the year 2000. Ia Feiruary of 1981,
negotiations for 254 sore negavatts of ccal power Irom
Cntaris Eydroc were deing conducted by 52U. It aprears there

is plenty and will be plenty of replacement pcwer availalble

ALDERSON REPORTING COMPANY. NC.
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to GPU now and through the 1990s, it seems tc me, without
TEI -1 vﬁilé.the company éoncenttates on the decontamination
at TMI-2.

The problem, of course, is the cost of replacement
pover, as I see it. It 1lo0ks to me like Jersey Central
Power and Light is the r2al problem for GPU tecause it is 66
percent oil and gas fired, 25 percent nuclear and 2 percent
coal. That 25 percent nuclear is one p»ower plant, Jyster
Creek, which will te down in August 1581 tecause large leaks
must be repaired.

Also, Qyster Cre2ek was out in January 5, 1980 to
July 19, 1980. The New Jersey Public Advocate Commission
study found management weak in tackling problems with
relatively unsophisticated planning nmethods. Ancther point
is that major additions to Penelec's capacity are
anticipated for 1987 and then 1994. Yajor deletions to
capacity for Penelec are 1394 and th 1 in 15%8. Ffor Yet E4,
first major additions to capacity are slated for 1991 and
major deletions to capacity are slated for 15%4,

These additions do not reflect anything £from
Susquehanni, the Susgquehanna Nuclear Power Plant. Anéd of
course I realize that the financial circumstances naight mean
that the urility zannot build any further energy generation.
But I am simply ma2king the case here, basically, that pover

is available outside of the systenm.

ALOERSON REPCORTING COMPANY, INC.
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Ancther interezting statistic frem the Senate

11

report 96-14, July 1980 speculates on GPU's summer of 1980
energy ‘gquirements with TMI-1 and 2 on line summer of
1980, Met Ed wvould have 50 percent excess over rpeak
demand. Penelec would have 35 percent excess over peax
demand. Jersey Cemntral Power and Llight would have 2-1/2
percent excess cver peak demand.

The GPU system would have a 2C percent excess over
peak demand with TMI-1 and 2 ogperaticn in the summer of
1980, Information I have seen indicates a 15 tec 20 percent
excess reserve over peak is adegquate.

Several facts I w“ould like to leave you with are
that Pennslylvania used .4 percent less total electricity in
1960 than in 1979. PPEL froa January 1977 threugh January
1981 experienced a 1.8 percent growth in electric use. 1In
1981, PPELL is expacted to have 42 percent reserve above peak
demand. If Susquehanna 1 and 2 3o on line, PPELL woulé have
an estimated €60 percent excess capacity over peak demand.

Ten percent of the world's o0il gces tc generate
electricity. T at oil is generally bcttom of the barrel cil
that weuld wre. rour car engine or your furnace. In 1979
0il-fired kilowatt hours were down 18 percent -- that is
300,000 barrels of 0il a day =-- even thouzh nuclear output
vas dovn 8 percent. West Penn Pcwer Company in Pennsylvania

is all coal and hydrc and has the lowvwest electric bills to

ALDERSCN REPORTING COMPANY. INC,
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consumers in the state. -

When the NEC sgaff raised a guestion alout
brownouts saveral wveeks ago, I immediately wrote a letter %o
¥r. Richard Wdiener, Director, Division of Pover Supply at
DOE, and just som2 things I would like ¢o share with you., I

iat vhat

"

realize that the media can take inforzation and
they want, but I think that the DOE did us a disservice by
not specifying when the trowncuts weres and how severe they
vere.

I got that clarificacion fzom ¥r. Wiener, and what
I found out was that the browncut conditions cccurred on
July 217, 1980 and September 2, 1980, The conditions existed
for approximately £our hours on July 21 and five hours on
September 2. Voltage reduction and custcomer lcad 2ppeals
vere acconmplished in the eastern areas of the PFJX.

I believe the point is clear that there is an
excess cf pover; however, replacement power costs must be
dealt with, howvevar possibly in ancther forum.

CHAIRMAN SMITH: Mr. Hossler, are ycu aware that
that information from the Department of Energy vas submitted
by the NRC staff with respect to the need for --

¥R. HOSSLER: Expedited hearings?

CHAIPMAN SMITH: The need for low pover testing.
And that vas referred to the Ccamissicn, and now the

Commission has already ruled on that point, and it is

ALCERSON REPORTING COMPANY INC, S
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totally outside ocur jurisdiction entirely. There is nothing
in our go:lée of Eearinq.ahich allcws us to lccock at need for
pover in our hearing. I thought ycu might appreciate that
information.

MR. HOSSLER: I appreciate that; and I think that
a lot of the comments I make are very similar tc what ¥r.
Spang has nade, but I appreciate that.

I believe here that the emphasics shculd be 2on
applying GPU and Met Ed°'s ability to zoncentrate on
deccntaminating Number 2 and not operatingy Numkter 1 while it
is being 2ecomtaminated. Can the NRC expect the TYI area
population, already coverly traumatized by commercial nuclear
pover, have confidence in the utility’'s ability to operate a
plant and decomtaminate a plant, as well as the N5C's
ability to regulate?

The Lessons Learned £rom T¥I are always espoused
as beins helpful to the nuclear industry and the N¥EC., In
the Washington Post on February 17, there was an article
about the NRC's study which showed a clear failurs of Met Ed
to collect, analyze and rele "¢ irformaticn akbcut what was
going cn in the plant. The KRC study said that there was no
system in Yet =4 for gathering and evaluating all the
information that 2vervcne had.

Yorris Udall's committee also released a report

which found Yet td officials were "presenting state and

ALDERSON REPORTING COMPANY, INC,
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federal officials with misleading statements that conveyed
the impression that the ;Ecident vas substantially less
severe and the situation more under contrecl than what the
managers themselves believed and <hat was in fact the case.”
Udall expressed concarn in a letter to the NRC
that the report does not provide adegquate suppecrt for its
conclusions. Victor Stello of the NRC characterized the
management attitude of Met Ed as hesitancy about casting
thing a2 the worst light, especially if you really thought

that things were just about to get better, but said that the

management d4id not lie.

ALDERSON REPORTING COMPANY, INC,
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he 5B i ! much potentiall
frightening inforaation, i di h 1 temperac! re

and the sudden ducrst of pressure in the contzinment

building, indicated serious grobleas tha

operator's training and experience.

vritten off as a faulty instrument measureaent.

The Udall regort said that the T¥I plant managers
vere avare of information indicative of a situation =2uch
more perilous than wvas raported to state and federal
officials.

ndian Point whick I

Another zroblem cccurred at
think reflects on hov the area population views the ¥2C's
control of things since the TNI accident and therely
instills in thea certain ideas about how that plant wculd le
run if the NRC Coamissioners vote tc allcw it to recpen.

Indian Point was shut down since Cctober 17, 1980

ontainment.

0

vhen 100,000 gallons 0f water leaked intc the

cted to

It has been determined that tests aust be cond:

‘

sStress weakening

w
[
0
n
(2
o
o
®
"
o
w
'J

ascertain whether the water ¢
the reactor vessel. OCn Octoler 17, Con E4 tcld the NRC of
the flooding, said nothing of 50 wcrckers expcsed to
radiation.

Cn October 20, Con Z4d restarted the slant without

detailed safety checks and decided there was possidle

t

reactor dasage. ©On Cctober 28, the Con 22 PR chief admitted

ALDERSON REPCRTING COMPANY. INC.
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that Con E1 executives d:id not tell him of the accident
yntil Cctober 21, The N;u York Tinmes cn December 27
reported that NRC transcripts showed that the stationing of
technical advisers of the plant which resulted from the
Lessons Learned at TMI was inneffective.

Furthermore it showed that a regional section
chief for the Commission found Con Ed employess' actions
comic when thay looked at the diminished flow ¢f the pumps
and thought that the leaks had diminished.

In discussicns l2ading up to the ratification of
Mr. Victor Stello's propusal to the Comnissicn, Comaissioner
John Ahearne asked what the shift technical adviser was
doing amid the confusion. This is a technical grerson
assigned to nuclear pover plants following the Three Yile
Island accident.

¥r. Ahearne asked was he analyzing the stuff,
Thoras Martin, the Commission's regional secticn chief, said
no, sir, he vas not. "“The shift technical adviser is
stationed but not really trained, They have a 1ot 2f nitty
gritty of the plant to learn. They are using the systen
descriptions,” which are cut ¢f date, by the way.

Moving to the issue of evacuation, which I lbelieve
you will be looking at very scon, I would like to say that
the ¥iddletown area has dcne an cutstanding job 0of preparing

for an evacuation for all emergencies. You can look 2t

ALDERSON REPORTING CUMPANY, INC,
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evacuation or you can look at sheltering. To my mind it
does not a;ttet. '

I think there is a difference in evacuating people
in St. Louis, Yissouri and evacuating pecple in ¥iddletcwn,
and what I mean is at the first instance of a prodlem, even
though the ruling is going to e sheltering or evacuation, I
¥ill go to the school, I will pick up my children, I will
take the quickest and most direct route tc get out of the

~

town because I fe2l that I cannot trust the utility nor the
SRC because of what 7 went through and have teen goiag
through tecause >f the accident.

I think i1t is very difficult to instill in ze very
much confidence that the information zoming out of there
will be accurate, whether it is the news media's fault, the
state’s fault, the NRC's fault, the utility's fault. If you
are going tc shelter people, I do not think it will work. I
think they will lesave anywvay.

I think if you have evacuation routes, I think
that is great that they are set up. I do nct thiikx they are
going to work. People are going to go to the sclicols, they
are going to get their children. If they are 15 miles £from
home, they will go home and get their families. They will
do that. They will not meet them in Wilkes Parre or

anywvhere else.

I guess perhaps some 0f us should take the

ALDERSON REPORTING COMPANY, INC,
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description of what Herman Dieckamp of GP! suggested as was

p:intedrin the York newspaper on June 19, 197¢%, in the York
Daily Record where he said, "If a given individual finds
reopening of T¥I-1 unacceptable, then he has the freedom to
move, to change sonething.”

I also found out that the Jersey Central Power and
Light, which is part of GFU -- and I know you are not
studying that but once again I think the whole thing comes
down to the fact that you need to gain the confidence cf the
people -- Jersev Central Pcwer and Light is part cf the GPYU
group, and it appears that a management study was recently
done which says that the management of GPU contributed tc a
prolonged shutdown last year tha+t cost atout $5SC million
more than 2xpected, according to an cutside investigation
done by Greg Yiner and Dale Bridenbaush.

The ocutage tegan January S, 1380 and was scheduled
to last 10 weeks, but insgectors found reacter safety
defects. The time needed for extra repairs, coupled with
unanticipatad problems, prolonged the cutage until July 1%.
However, manacement was depicted in this study as weak in
tackling these problems.

This was compoundied by relativelr unscphisticated
planning methods that lag far behind these ¢f other

ytilities, the report said, For much ¢f the life of Cyster

Creek, which started in 1970, it was an above averagye
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record. However, since 1977 this record has deteriorated.
People boast agcu: T¥1-1's record since 1974, and
I think there are some comparisons here %40 make with Cyster
Creek. Four cor five weeks have been set aside lecinaning
April 1981 for the installation of 4devices intended to

prevent an accident like the one at Three ¥Yile Island. Feor

LAl

adbout six aonths this f£fall, the difficult task of replacing

the cracked cocling pipes --

CHAIE®AN SNITH: ¥r. Hossler, I think our reporter

o

as not sure he

L]

-= yOuU are speaking very, very ragidly, and

<

is getting it all. Could you slow dcwn yocur pace a little
bit?

¥B. HOSSLER: Sure.

For about six 20nths this £3ll, the difficult te
of replacing the cracked ccoling pipes, core spray spargers
with an altogether new system will have tc ke done. 2
six-month shutdown could cause repairs ugpvards cf §70
aillion in substitute pover exgenses. The company has
cepeatedly unlerestinsated -- this is from the regort, nov =--
“the company has repeatedly underestimated the precblems with
the core spray sparger," and this continues.

Another newspaper article, Februarcy 11, 1981,
indicates that a spokesman for Jersey Central Pover and

the estinated

wr
L

Light said there is no public danger pcsed

d through

m

ten gallons cf vater that is believed to have lear
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a4 vall of three feet cf concrete into the scil. ihe ten
gallons s22ped cutside when 25 gallons of vacte wvater
spilled onto a floor within the radiation waste treataent

plant, the N2C said.

The Y2C spockesaan said --
Creek spokesaman said the rooam was "designed %0 ke
leak-proof™ >dut would have to be ardified. The rad vaste
facility which ocpened .n 1978 is akout 100 yards aocrsth of
the reactor.

Ancther exanple ~--

SHAIRYNAN SNITH: Nr. Hossler, could I

L
[
o
4
[
’o
"
e
-

auch acre 3¢ ycu have?

¥B. H0SSLER: About five ziautes.
CHRAIEBNAN SEITH: You are ersding the timze that we

hoped to cosplete cross ex:aination of this panel. The
Union of Concerned Scientists will neot e abl

hoped to have some time left for them to do it.

1

o

MB. HOCSSLER: I will cut through it. Okar.

CHAIRMAN SNITHs If yoc could summarcize, ve are
gquite familiar with much of the material that ycu have
already given us.

¥R. HOSSLER:s Okay, fine.

I would like to turn toc a letter which the 53¢ is
getting on turning TNI-? on, and I woul” Just like ¢o poiat
out in the letter it points out that 5§ percent ¢of thecse in

ALDERSCON REPCATING COMPANY. NC.
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cities near TYI have favored restart. I would like to just
add that I have a poll :hﬁt was done at the Hershey Yedical
Center that indicates tuat 6C gercent cf those living within
five miles vould like it clecsed.

There have been several studies which I want to

Just share with you here. A study done by Cynthia Flyan a

o

the University of Kansas showvwed that 30 percent of those
surveyed living within a five-mile raZiius of TNMI stated the
disadvantages c¢f TN7T outweighed its advantages.

Peter Houtz of the Hershey Medical Center said 50

-

percent of those living within f£ive miles cf T¥I opposed its

reopening. The Middletown Press and Journal did 2 surve

<

ot

-
-

h

that found over §0 percent are cpposed to the restar
TMI-1. Cralton Borough, which is about cne naile from TNI,
found out that SO percent 2f the pecple vere in favor of a
conversion of the plant. Lowver Swatara Township 4id a2
survey. They are located three miles from the plant. They
found out S4 gercent of the respondents did nct want TMI as
a nuclear facility.

Senator George Geekis of Pennsylvania 4id a
nevspaper poll and found out that &3 ocercent of those
responding did not want TMI cpen as a nuclear facilitv.
Svatara Township did a poll. That is five miles from T¥I.
They found out that 64 percent of the people did not want

T¥I reopena2d as a nuclear facility.

ALDERSON REPORTING COMPANY. INC.
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Local governrents, High Spire Berough,

from T¥I, voted in 1973 to permanently shut docwn

nuclear facility. Mechanicsburg BScrough councilmen, 14
miles from TMI, voted a permanent shutdown of T¥I as a
nuclear facility. Lowver Swatara Township, ti.ree ailes fronm
TN ==

CHAIRMAN SMITH: Mr. Hossler, are ycu avare that
another meaber of the public has given us the sane
information, has come in here and read the san: list cf
informal p51ls ani resolutions? Mavbe it is not identically
the saame, but nmany of them I identify as being the same.

dhat I suggest that you might want tc do is to de

assured that we 40 have them and have them accurately, why

don ‘'t you reduce it to writing and give it to us or mail it
to us and we will most assuredl; read it and nare sure it is
a pacrt of the public recor?d, if that will be helpful ¢t you.

MR. HOSSLER: Perhaps I could give it to the
reporter, skay, before I leave,

CHAIREAN SMITHs All zizht, you can 40 that. We
will 4o it just that vay if you want to. That would le
guite convaniant,.

¥R. HOSSLEFs Then finally I would just like to
say I reviaved a2 letter of February 13, 1981 from :.C.

Arnocld of the utility to John Ahearne ¢f the Ccmmissicn, and

in that letter he talks about milestones for the restart,

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S'W , WASHINGTON, D C. 20024 1202) 554-2345
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possible restart, and he.alsc talks about different things
which should ke done. Agé I rotice in here he says things
like no addiitional prerestart requirerents as a result of
the ASLE decision, no delay due to FEMA certification of
state and local emergency plans.

He goes on with several things here that he feels
the utility should do to scteed up what he feels is going to
be a restarct.

I would just like to tell the three Judges that I
believe th2 people in tiis area really deserve more than the
treatment of this plant as any other EELW reactor in the
country. We have had an accident here. It is 2 continuing
accident. And I would hope that this kind of dccumentation
which is being seat t2 you, which basically says things llke
overloock this or osverlook that --

CHAIRMAN SFMITH: That document, incidentally, was
sent directly to the Commission, and the Commissicn, as T
indicated before, has ruled and has decided not to accept
the recoamendations made in that document.

88 . HOSSLER: Okay, fine.

In that case I would Jjust like to say that in your
reconnendations to the Commission this summer, I would hope
that ycu treat this as a unigue operating reactor and not as
other BPEW reactors. I really believe that we deserve all

the ogperatsts *eing 100 percent certified, 100 gercent

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE, S W, WASHINGTON, D .C. 20024 (202) 584-2345
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deserve that.

should sugjest a restart to the Commissioners, I think it
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wculd nct shed a 3cod 1light on the ASLS for ¢!
with that, I will conclude.
I have several guestions that

direct to you abougt liaited appearances and in what form you

-

b d
-

are going %o send your recosmsendations to the Comamission.

would like to bdriefly =say that I weuld hoge whatever is

¥
o

-
-

written out of your deter=zinations and the ¥

Commnissioners, that it could be written in such a fors that
people would understand #hat the contentions were and what
the decisis>n vwas and why it was made in such a ranner,

because I find it very difficult ian digginy threcush a lot of

this inforaation, and I would hope that ycu could zake it
easier for a lot of us to understand why ycu decided what
you decided.

CHAIRMAN SNITH: Well, we certainly hore we can dc¢
that, and ve will try.

¥R. BOSSLER: Thank you.

CHAISMAN SYITH: Thank you very nauch, ¥r.
Yossler. You have on several cccasicas written and called
and have jJiven us guite helpful suggesticns on lizited
appearanca statements. You are going to zive 2 peoretion o

your statemsent to the repcrter

ALDERSON REPORTING COMPANY NC.
40u RGINIA AVE. 5., WASHINGTON, D C. 20024 (202) 554-2345
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Ncw, would you
cross-examination?

¥S. W

™
(0]

S:¢ I think I may have just one shor:

I
of guestions.

CHAIRZAN SNITH; I thought

the transcript. @dhat I will 4o is

pacrts iato the transcript that you 4id not

sorry I interrupted lecause I see you wers almost completed

. 4

with that list of resocluticns and polls. In fact, let‘'s do

it right now,

The only one you did not get %o vas Yarietta

Borough; is that correct?
%R.

HOSSLER: VYes.

]

CHAIRNAN SNITH: Yarietta

persanent shutdown of TMI as a nucleac:

The next one, Columstia Zorough, ©/721/79,

closing of THI as a nuclear facility.

“~

Lower Paxton Township, October 15, 1979, kept

closed unless or cntil mcre comprehensive, stringent and

fail-safe methods of operating the plant are develoged.

NSow I think that your statesent is probably
coaglete, then, Mr, Hossler; is that correct?

¥R. HOSSLER: ¥o. I did not hear ¥Xiddletown
Borouzh.

CHAISEAS SEITH: ¥iddletown. Ycu had had Swatara

ALCERSON SEPORTING COMPANY NC
400 VIRGINIA AVE., S W, WASRINGTON. O C. 20024 (202! 554-2345
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Township. Middletown R2orosugh, July 2, 1979 adopted several

ve— -

items. The major one was nuclear exclusions must be removed

from all insuranc2 policies before T¥I-1 is reactivated as a

nuclear facility.

Okay. Wwhen I had asked that you put it in written

fora, I vas not aware it was substantially complete;

-

othervise, I woulil have allowed you

think we have it now?

YR. HOSSLER: Yes. Could you

CHAIBMAN SMITH: I do not

the transcript very vell. That is the

think ve can do it. It will not wvork. You review it.

you think we left something out, you write it and we will
put it in. We cannot celiably promise yocu that this will
end up in the transcript in the form that ycu have submitted
it.

¥R. HOSSLER: Send it to you?

CHAZRNAN SMNITH: Yes, sir. You ltetter take this
back, tiaen.

BR. HOSSLER: I have a ccpy.

CHAIRMAN SNITH: Do you? Ckay. Yes, if you think

there was sumething left out, vou send it in.

i€

R, ROSSLER: When can I review the transcrirct?

CHAIRFEAN SMITH: At the public “ocument rocn.

¥r. Ecssler, do vou understand that we have

ALDERSON REPCRTING COMPANY. INC,

400 VIRGINIA AVE . S.W.. WASHINGTON, D C. 20024 (202) 554-2345
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1 intervenors whe are carrving a very heavy turden in trving
2 to present a position against the utility? They are wvaiting
3 to cross examine these witnesses after you gat dcne with

4 your bPusiness, and they cannot return and wWe are ictruding

5 upon their time.

8 MR. HOSSLER: Sure.

7 CHAIRMAN SMITH: I mnean these people --

8 YR. HOSSLER: I waited tooc. I was there Yarch S.
9 CHAIRMAN S¥ITH: Do you understand that they have

10 an interest almost ideatical to ycurs?

" MR. HOSSLER: Thank you.

12 CHAIRMAN CMITH: Sure.

13 ¥s. Weiss.

14 BY ¥S., 4EISS: (Resumiag)

15 Q There was some discussicn in ¥r. 2axter's

16 cross-examination about NUREGs 0611 and 0635, the staff

17 reviews cf the Comtustion fngineering and Westinghouse

18 plants and sta‘f's review of the BEW analysis of its own
19 plants.

20 Can you just tell me what conclusions the staff
21 reached upon consideraticon of all those studies after they

ve reliability of

b

8

vere completed with respect to the ralat

(4

BEW emergency feedwater systems and/or the relative nu=xber
24 of challenges to emergency reedwater systems among and

25 between the vendors?

ALDERSCN REPCRTING COMPANY. INC,
400 VIRGINIA AVE.. S W WASHINGTCN, D.C. 20024 (202) 554-2345
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A (SITNESS CURRY) Well, the reports are issued for
k) :attiéala: venior., Th; staff, with respect to your
gquestion about challenges to each system, there is an
additional NURES, which is NUREG-0S560, I dPelieve, which
discusses the staff's conclusions about feedwa.er transients
in terms of the conclusions about the relative reliabilities
of BEW systens.

The rasults that I presented today are bdeing
prepared for inclusicn in a NUREG which presents the results
of the staff's review cf the 2EW-submitted analyses o0f six
or seven auxiliary feedwater system designs. That NUZEG is
not finished yet and there is no one particular dccunment
that compares them vendcr by vendor.

That is what I tried to make an attempt to do in
my testimony.

Q I understand that there is not any such docunment,
bat didn ‘'t the staff take actions with resgect to BLW that
vere guided by your feeling about the relative nunmder of
challenges to EFW and/or the relative relia®ility cf =FW

betwveen ani among the various vendors?

A (WITNESS WERXIEL) I am not sure what actions you
are referring to. All the recommendaticns or criteria that
I have identified in my testimcny have leen applied tc all
plants.

Q ahen were the BE&W plants shut down?

ALDERSON REPORTING CCMPANY INC.
400 VIRGINIA /VE., S.W . WASHINGTON, O.C. 20024 (202) 554-2345
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A (RITNESS WERMITL) They were shut down right after

th: THI-2 accident, but I do not recall the exact date.

I think .t was some months after.

«)

A (4ITNESS WERMIEL) I do not recall exactly when.
Q 00 ycu remember what precipitated that?

A (NITNESS WERMIEL) No, I do not specifically.

Q And nocne of the other =-- the Combusticn

Engineeriny plaats or the Westinghouse plants were shut down.
A (4ITNESS WERMIEL) XNo, not that I am avare of,

(Counsel for UCS conferring.)

%S. WEISS: I have no further guestions. Thank
7OU .

CRAIRXAN SEITH: Is there anything further this
evening? If there is nothing further this evenins, ve will
adjcurn until 3:00 a.m.

(Whereupen, at 6300 p.a. the hearing was
adjourned, to reconvene at 9:00 a.m. the £ollcwing day,

Thursday, April 2, 1881.)

ALDERSON REPORTING COMPANY, INC.
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