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ith the idea bei hat typically

8 at the close of a record bcards maynot te

cductive as
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9 they might be until prorosed findings come in.,
10 we would like tc 2xplore possibilities of
11 having proposed findings core in perhaps in stages so we
12 would have f£indings to %Work on immediately after the close
13 of the record.

. 14 “or 2xample, 1t might »e possible to ha.

15 proposed findincs by the licensee and the staff if they wish

16 immediately at the close 0f the record on the precedural
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Cn the other hand, consideration may be civen
to the fact that UCS's case closes earlier in the
proceeding. That is the idea, and we invite recommendations
and analysses,

?uﬁ the basic idea is to keer the koard as
efficiently productive a2t the close o0f the record as
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“hat is the invitatiocn

and we invite ycur thought and recommendatiocons on it.
¥Re TCURTELLOTTES The steff has already
started such a vrogcram, Ae had anticipated it micht bde
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there may be one or two issues ocutstanding, fo instance, on
plant design and modification. 2ut for the most part, for
example, it may be done by the end of January.

-

t seems tc me that probably within 20 or 4%

days after that, w2 could have partial prorosed findines on
at least as has been totally recolved of that secment cf the

case. It seems to me it would also benefit the board and
the board could either start directly or indirectly.
. Y o

“e have already dcne the procedural part of

een dcne and it has been submitted to
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CHRIRYAN SMITHs We had hcped to have the

procedural part of it dcone, toc, as we went along, but it
never came to rass. we wer2 never able te dec it. And of

course another tfacter has to he cecncsidered, and that is, as
3 N .- . - - -~ o~ bl .l
I recall, Commissicn rulinge and perhars express language of

requlations, which I cannct identify =-T think all parties

-y

have a right to file proposed findinges cn all issues.

That would create 3 timing problem. Fowever,
that right alsc =-- the timing of that can be scheduled. But
le and the Comrmonwealth can

I balieve any intervensr can fi

file proposed findinos on 2ny issue, nctwithstandino whether
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I¥ my imprescsion of the rrocedurzl law of the
Commission is correct, that would have to be taken into
account in what I am proposing.

In any event, that is wh2t we are thinking. I
am nct aware of any case where this has been done before,
Mr. Tourtellotte.

I am pleased that you are thinking along thocse
lines. We would certainly invite it.

e« TRCABRIDGEs Yr. Chairman, we intend
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draft findings. I welcome the suggestiocn especially that we
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get together, and perhaps get together with the staff if wve

can on common procedural findingse.

Tourtellotts and psrhaps we can come back tn the board with

CHAIRXAN SMITH: Theat would be fine., Anything

else before we tegin?
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and somethinc occurred to me that
or at least the staff felt

it should not l=2t pass without some comment to be sure that
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the citation of such transcriptse.
I 4id not want it inferred by reason of the

ime that we in any
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fact that we did not mention it a that
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vay condone or =cguiesce to the citaticn of the transcript
by UCS.

It is contrary to the reculations.

CHAIRMAN SMITHs Would you give me that
section, pleases.
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or beliefs., uch statements may not be cited or relied upon

before the Commission cr in any proceeding under part 2 of

Except as the Commission

.y
n
~
Y
(=
“
e |
m
~

\
Iy
r
.
»
.

these regulation
may directe.
“hile I understani the concern that UCS may

S nevertheless a estrict
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have had in that instance, it
violaton of the regulations to bring the mrtter up in that

procedural fashion. Pow it may have bdeen otherwise=--T think
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that reculation. T believe that refers to citing
such statements either zas evidence as an expression of
Commission opinione.

rs the bhoard is well aware, we cited it only

. . - - - wy 4 - T 1y = |~
ds nrot for any evidentiary value. Te

b

because 1t Was c=a
alsc had people in that meeting who heardi that comment.
Rather than state from their memory, we believed it is
better to state it from thes transcripte.

I do not believe that is a violation of that

regulation.

that scme consideration, but I view that gposition as really

citation to ask for some kind of specific relief from th

W

hoard.
they are asking the board to do something, and
they are basing it upon that gquote. Ncocw, whether it is a

: r of a formal pleading really does not maxe that much

®
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difference.

CEAIRYAN SNITE: I was of cource aware of that
sectiocn. Aind as M=+ Weiss, I thought of it in terms of its
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application in subhstantive matters. Fut as I read it, I see

-

on in the language on it,

[

A 1 :
such Jlimitat

1

I can appreciate your position on it. There is
also ancther aspect of it which, when T addressed it orally
a few days ago, which I did not give very thorough

consideration to, and that is general counsel also has an

interest in yocur moticn, both in =-- as the general councsel

-= general councsel might view it as his right to scek
counseling without violating the ex parte rules of the

Commissin on procedural matters anywhere he can find it.
And I do not want to intrude upon any

sht feel. Mevertheless, I =still stand tehind

b

pr.vilece he nm
the temarks that I made, that I have had no communication
with any member of the (ffice of CGenerzl Counsel con any
substantive matter in this or any cther proceeding as far as

that is concerned

t is thoroughly established practice ana rule

I continue to
notwithstanding section 9,103 =-- should be addressed. T had
not really taken into account that problem, that the 0OGC
might have some €fea2lings on it, too. It is not just
som2thing that is within our prerogative to dispcse of

entirely.

4
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have had no conmunicaticn from CGC that they f=el that ways
it 1s just something that cccurred to ne,

o - ~ ~ |- 3 s

s WEISS he letter tc this beard was sent

out from my office while I think I was up here; T an not
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counsel. T did communicate directly with the Commission,

however, about the Indian Foint proceedinge.

_HAIRYMAN SMITHs With respect to ==
~ bk &~ 3 5 e n 1 -
S WELDSSS Aith respect to this comment as

w 11 as others made at that meeting. That certainly d4id go
to the general counsel, so general councsel is aware of our
concern about those particular words,

t may not be specifically aware that we wrote
a letter to this bdoard, although we 4i1 say in the letter to
the Commission on Indian Pcint that we intended to

communicate with this board about thz subject.

CHRIRMAN SHIT=: PReferring tc the actual
communication ycu cent?
Se WEISS: VYes. ne sent a letter t the

Commission fir=t on Indian
ready to make a decision on procedural aspects ¢f that, and

t .
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o
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e
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in that lett2r we broucht up the
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that letter that we did intend ¢to communicate directly with

this boarde.
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and that is I told you that I would give you a preliminary
r2port, whicsh wa 1id, 3 theorough rerort over the Christmas

vacation that it is my inclination =-=- I will cive you an

opportunity to cbject -- but I will not even get around to

it

until the decision in this case issues.

I make that basedi upcn the representation to

you that I have had no ccmmunication with any Cecmmission

staff level rerson, sugcesting a feel

ng on any of the

b

issues in the case.

If you have information cr beliefsa or

perceptions to the contrary, ' think you are ¢cing to have

to

bring them te my attenticn so I can express thenm.

T do not think I am going toc have the time

over the Christmas -- the days that we are out of hearing to

address it. Unless you obiect and persuade me to the
contrary, I am going tc defer the whole thing until after
the initial decisicn issues.

Ce WEISS: Ease? upon what you said corally in
the hearing, T have no cbjesction to that,

bench for a cougle ©

the

"=fore we begin, I would 1lik te aprrecach the

n

(R 1)

- » -~ Y » “ - 4
minutes, if that is all right.l

CHAIRMAN SMITH:

-
e 2
'J
’._.‘
L |
"
Q

)
-+
-

CHRIR™AN SMITE: Let'’s constructively appreoach

pench -- ccnstructively at some other place than at the
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. 3 testimony which begins UC ntention nuaber 14. 0 you

5 3 Vag,

6 8, I would like to go throuch this contention and
7 see if you agree or disagrze with the statements nmade.

8 cefore I do, in crder not to get involved in a
9 harangue cr problem with definiticns, I am going to talk

10 about safety graie and nonsafety grade., T will assume that

11 other items which are impertant to safety are nonsafety

12 grade at moment unless they are specified as safety
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19 pressure, flow, and/or reactivity.
20 oG Yyou agr=e with that statement?

21 A 1 do. I have agreed with it in my testirmony

23 G ""his issue is discussed at lenoth in section
24 3.2 of NURFEG-0578. The follcocwing guote from page 18 0f the
28 report describec the problem.”
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NU

1)
tey

-
G-0578 as guoted by ¥r

lard in whole, or 4o we need

R I subscrited to it initially on our lLessons
Learned Task Force when we published the report with those

words in it. I would only say that scme difference in the
staff's perspective on those words may have evclved
sSuksequent to that.

#ae have had lconger to reflect on it and to
digest the results. I think I still agree with the words
here, though. If we got very specific about one or another
word or phrase, in general I accept =--

0 211 richt. If it turns out that ycu would
like to as 2 result of further answers tc guestions on nmy
part, if ycu would say, well, I would like to modify that

line or somsthing like that and go back to it, that is

Th2 next sentence says, "The staff propeses to

he
"
O
o
(=

D
)
1y
&1

1
(a4
= 4

0
"
.

study the

= that a true statement?

A I think it is a true statemant as far as it
goess 1 dc not think it goes far encuche e are not
proposino t2 just study th= problem.
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You plan to 2o even more?
e have already dcne more, and we propose to
study even further.

#1l1l right. &2 therefore I guess that you say

[ 4

you would also therefore agree with the next part cof the
sentences ¢this is not a sufficient ansver, in that you
intend to 42 mcre than study the preblen,

-

nly in that sense would T acree that it is =

~e

>

carrect statement., 1 do not think it accurately -=- it
implies scmething that does not accurately characterize the
staff's posture or their progranm.

Q Theres ie only one sentence left.

hd

Po you agree cr disagree with that? lLet's
read the szntence so it will te clear in the records "All
systems and components which can either cause or aggravate

an accident or can be called upon to mitigate an accident

must identified and clascified as components important to
safety and reguired tc meet all safety grade design

iow, then, there may bte a slight problem with

components imgortant to safety, but by =-- that may bhe a

proklem, but I suspect not.
A Tt is not for mes; it is not a problem for me,
G B11 right. Then do you agree entirely with

the sentencz, or do you have any reservations?

ALDERSON REPORTING COMPANY, INC,
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. r . . b
5 ailnost entirely disagree with that

sentenre T mmrah e cAma 0w ra ‘ace OUvan r . - " ¥ i & -

sefitencCe s cwOUSNT SOmRe C -«asSt venNliNC e i i 1 ®"a2E

Vo 4 . s n .

s Adler’s o5r Yr. Pornsif s guestion in this regar

I think == I think my agreement with the point
that he was pursuin? and in fact “r. Xeaten, I think, has

made the me pcint in his testimonv -=- I want to more

"
w
=

stronqglysupoort th2 thought that they had in mind.
» - - 1 % = 4 4 . 4
-« think it certainly =hould e said that I

profcoundly 1isagree with this statement. 1 want tc context
a few additional remarks that 1 am 30ing to make,

0 Let me first find out in what respect all
systens and conmponents which can either cause or aggravate

an accident ot can ke called u-on to mitigate an accident

LA 1)

must be identifiesd.

®ould you say that is true?

2 T would say identified,

0 So it is the part that they ayst all te
classified 3s safety grade. That is your disagreement; is
that correct?

K That is the part that I chcke ¢on.

I think we have all heard pretty

L)
-
Pt
P
1
[
“
=
lad
.

much the reasons for it, but if you would like tc summarize

ALDERSON REPORTING COMPANY INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



10

N

12

13

14

15

16

17

18

19

21

24

8675

hink it is important to cive the richt context.
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issges cver the last few
years on which Yr. Follard has raised odiections or

criticisms to the s
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regulation of reactors, I very frequently find myself in his

diraction if not in his corner, So it is not

C ! vervy understandable position.
B T+ is not that I think of ¥Mr. Pollard a= an

extremist, that I dicagree so profoundly with this
particular formulation of -- latest formulation of his
+“oughtse I think it is awful important in that context to
acknovledge his contributicons in the area of development of
standard, influencing the thinking of safety reviewers,
safety regulaticns in the areas that he is most gualified

in, instrumentation, control syctems, that sort of thinge.

Fut in s=2ying this Contention, he has simcly gone
too fare. Yre. Pollard in efiec’. if he is completely serious

about this Contention, would automate and complicate and
interlock and upgrade nearly every i€ not every svstem in
the plant.

C And therefore there nust bte a large number of
systems that can be called upon =--

A The things that can initiate or aggravate or guite

n to mitigate an accident include, I

O

possitly be called up

n

tem in the

=2

am afraid, nearly czvervthing, nearly every sy
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plante.
® T 46 kel 11
® L do believe L cllard would agree.
- -~ - - ~ -~ . " S -
2 hat notion, that proposal would diszsturd me enouah

if he vere simply talking =2pbout applying it t¢ new desieans,
things that you could still design and build, but to
contemplate applying that propccal to existino reactors is

scary. If you get half a cesntimeter rayond the saving of it

cutting piping and reveldinz, and with the lest of
intentions, I think it would bde potentially dangerous.

The first thing that comes to mind is the Crystal
River event. T feel some pances about what happened down

the recommendation, and T think it

o+
-
1
s}
m
-
>
-
w
wn
i

party ¢t

8]

wvas a very 3001 ona2, that caturation meters be apclied to

succeeded in making his oint arnd it actually wer

implemented, it is not an exaggeration, and I am very

n

serious in saying *that for rezsons of cersonal =safety,

"
tn

don*t think T woulid want to go near the monster that would
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result from applying this Contention in a straightforward
manner,

CHRIERXAN SMITHs Would you be more sensitive to
Pr+ Jordan's efforts to interrupt?

THE RITNESSs Yes, I'm sorry.

2Y DR, JORDAN: (Resuming)

C We will get back to this in somewhat more detzil.

You will have a chance. But would you say, then, that at

-

the meoment your problem is w.'h the words "all sycstems and
components?®™

A Yose

0 Would you concede that there may be some systems
and components that shoull be identified and upgraged?

A Yes, I would agree with that. That's not a
concession. I alr=2ady agree with that, and I think our
programs indicate that.

0 Perhapes, then, we have agreerment with the
Contention excepting for the word "all" in the last sentence,

All right.

Il2t's go on now and try and narrcv the area
vhereby the word "all"™ does viclence to some o0f your
opinions concerning safety.

I have a few cuestions on your testimony which may
bear on that topice. In fact, 1 gusss on page 13 and 14 of

your testimony, w2 will get into scme of the systems which

ALDERSON REPORTING COMPANY, INC,
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in some instances

I am sure *r. Follard would have included,

and perhaps w- can cee where areas of disagreement therefore

However, refore doing that, there is a matter cof
clarification on page 14, in answer to gquestion 18,
Question 18 was "Does the staff have any lonag tern rlans or

programes for evaluating possiile safety effects of

non-safsty systems or components generally, ané fer
reassessing the approrriateness of current non-cafety

classifications in view of the lesscns learned from the TNI
2 accident?”

Your answer ic, "Yes, that was an ex:licif
obJjective cf Fecommendation ¢ (Teview of-Safety
Classifications).”

#hat are you referring to there?

A That is the final lessons Learned Task Force

And then you go ¢on tc some cther reports which we
will perhaps get to.
Now, getting lack to the items which you say have

been upgradad bdut not to full zafety grade, let's

"

or the
moment look at Iten 4 on page 1% in which you s=ay automatic

initiation of a3uxiliary feedwater svsotenm,

ot
n

hort term, long

term requirenment, tc provide cafety qrade initiation.
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your answaf in the leono tern for saf

’ N =T 3 ~ Yo -~ 1y 2% 4
that you 1intendey to leave out control of the avxiliary

A That wvas really
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comment, to make sure that I didn't misrepresent
recommendation that the <t ¥ force nade,. t wags bhroken into

¢ it was
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was practical on the time scale that was reinc contemplated
in the NTCOL plants, Sequoia, North 2nnz, Salem, the plants
that were rigzht on top of us in the licensing process, in
other w-rds, that it would te gppropriate tc do an interinm
sort of upgrade in -hose plants, if it was nececsary.

Foar the long term, they should ke full safaty

grade.
» zoth €or initiation and control?
3 I'm sorry, maybe . misced part of ycur question.
2 That's the point I zm cetting at. [r the long

safaty grade initiation of the zuxiliary feedwater, but not
the control of the auxiliarvy feedwate2r. Should that be

: I 2idn’t venture into that area recauce, as a task
force, for examtle, we haéd nct thought abcut, we had not
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addresse:

-
A I think the staff's position 2n that is yes.

As I understand *oth the staff's position and the

Licensee's position, that iz going to be true.

A
'

Q 0 therefore you agree with Yr, Pollard with

respect to Item 4, anyhow, that in the lon

be upgraded to safety grade.

A Yes, but with this recservaticn. I weculdn't come

to that conclusion on the basis of the lessons learned fronm

“a
(el
®
"
=3
'
r
4]
b~ 4
(]
.
’-‘
(Y

the T¥I 2 accident. Eut T think it is apprecpriate. T don‘'t

quarrel with the staff's plan to do “hat.

g Would you come to that conclusion on the basis
a systems interaction study? Has there been any systems
interaction study that would require such a commitment or

conclusion?

' There hasn't been a systems interacticn study in

the sense of that word. A cocd deal o0f attenticn has been

paid in what are called reliability interim, reliadbility
locks at the PFW system. There has not been a final,

systematic look at the AFW system that I am aware of., 1T

think the IREP programs are approachinz that on a much more

formal bacis, the ITnterim Peliability Fvaluation Programe.

L

ng done

poae

think it is six units on which the stuiies are he
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matter of

one is Calvert

progranm.

o

n
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s OC re ~ontemplated, at lsacst

e ycu know what thocse =i snits are, just as a

informnation?

I don®t know if I could tick thes all cff. I know

Cliffs, for example, because cne ¢of the

members of ocur branch is sitting in on and assisting in that

I sea.

Are there any 28L% plants on the list hesides

o
b

Crystal

R

run a systams interaction study which w

the need

X

indicatio

out just

e

develored
work and

Su

UPe ¢ when the lecssons

v2r that you Xnow of?
i don't know. I just can't recall at the momente.

he

(&%

A
pe

n

; in the long

T gather you feel that there

n

o

(89

~
“

[

(o]

Q ibly confirm

©
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for, in this case, for safety grade equipment.
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uxiliary feedwataer £flow

s I guecss again T was wondering why yvou culled

the indication and not control,

Azain, it's because Jjust the way, in the aftermath

the

i

n
W
ot
o
.
b
W
n
et
3
e
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b
<
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"
(ol
b
wd
[e7)
or
o
o
S |
0

taff's various

historically. Thazre was already a great deal of

attention being paid to auxiliary feedwater systenms

lletins and COrders Task Force and by at least one

-~ b4 *
-~

¢ the decision was made not ¢ lock at auxiliary
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omething about the
nts that hai teen ziver the AFW syrtems that stood
semeone’'s mind where we could sucgeszt additicnal

been identified. There

had been many of them identifisd by that time.
Q In beth 4 and 5, ycu refer to NUREG-0680. I quess
I was a little concarned that you were basing your testimony

format
accept

axplici

than your own evaluatiorn, say, when the

criticism, just as to the

rresented in here, Wweuld

however, references very

tly the appropriate sections of the work that I was

invelved in.

-
4

the aux

tern?

Does NUREG-08B€Q recommend full safety grade for
iliary feedwater system in the locng run, in the long

I have looked for that implication or that
statement. I couldn't ccme to the conclusion out of 0680
at is wh2t was intended, full safeaty grade at scne

that th:

time in

are dir=sctly involvad and have teen for

Wermiel

ragard

)

the future =-- that is why I have acked peoprle who

-

sore time, ¥r.

¢+ for example, what is pcsition with
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confortable with yourself.
i I wouldn't, and that is why T wouldn't try to cive

-

you a definitive answer on it. I think T knew what the

.

staff's positicn is with respect tc whether or not the
system is safety grade, and I have heard the lLicensees say

that they consider the csystem safety grade with the caveats

that I mentioned. T dcn't know if or where the staff has
reguirad that it h= safsaty srade. I have locked €cr it I

(&

: 1 A

have ncot been able to fin

L]
r
n
n

eems an ocbvious point thzt I sheuld have gone

O
"
L1
0
w
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D
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v
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to somebtody and checked with ref
didn't really expect to discuss the AFV systen,
Q I have also looked for it, and I thoughkt possibly
you could help me on that.
L=2t's look now at the first three items that you

guote in ansvwer to TJuestion 17, emergency rcuer supplies for

]

T e - - ~ . 3 e -~ 3 4
Is that a case -- I guess you are

0
n
W
<
P
=
3
~

believe, that this is a non-safety conmponent or syster which
hasn't been fully upgraded.
In what respects 3re the emergency gpower supplies

for the pressurizer heaters not safety cgrade?

Rl Do ycu mean as -~-
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? Ne idea was =-- this, of course, was not
b a b o =< el " I 4 s & = b
appiicadle SJust to T¥I 1, ktut if in th designe == and I

think it is true == T shouldn't even say I think it is true

of most desians -- but to the extent that at the time of the
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actor plant,

the power suppliecs for those pressurizer heaters were not

part of the design, then our reccmmendation was that you do
at least that, improve the reliability of the power supply.
e of T¥I 1, in what respects are the
povwer supplies not upgrzded to fuyll safety ¢grade, and =-=-

-

vell, let's concentrate on that part of the guestion first.

In what respects dc they not have full safety
grade at T¥I 1 on =mergency power supplies for the

pressurizer hezters?

B I am not sure I can discuss that in great detail.
-+ Is it because of ycur unfamiliarity with the =--

R With the details ¢f what is actually at T¢I 1.

4

haven't locked at th. waye in which =-- the other ways in
which thecse power supplies are not safety grade because as
indicated hesre, we 4idn't think that they haéd to be €full

safety grade.

L ]
«
O
=
r
>

w
i
=
Q
h
L)
w

miliarity with the full situation
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systems

4 ell - 5 Xplaine i Al }rt a4t le t due to
e - - a 7 - - . ¢iw * e - . i

.

Nces that giv You yourself Ny concern with
0 the verall testinacn on th amount ¢f studies
been deon at TMI 1 on systems interacticns?

e will come back *c thas, . guess at the moment
t asKk a S O NOe.

Are U famiiiar with ar stucdie on : 1 on

r
M

(
[
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So formal studies: have heard Y"r. ¥Yeaten's
tion of what he thought was implicit in that sort of
Yo I think it is appropriate what they 4i4, but that
lyis nect the extent of what we contemplate when our
for examples, talks about docing systems iiteraction
-

I think it should be peinted out that that is not
tily a criticism deczuze we have nct reguired that
thing yet.

more generic than they are specific to T¥I-1.,

restart

greup a

Yess To give a little more persrvective on that,

e Lessonc lLearned Task Fcecrce made its final report in

.ne group was Jiven the resporsibility of
1tiny the la2ssons Learned rascomrmendations ir the

at

{u
r
x
n
™
Y]
N
0
3
H
o |
Q
o W
0
-
- |
0
=
(4
w

me .
Another jroup was assigned specifically to T¥T-1
» So some pecple who were on the Lessons learned

nd octhers of course from various elements of the
'ave been workinog on the T¥I-1 restart review for over
nOwW3 not because 1 waes not intsrested in it, Lut

ALDERSON REPORTING COMPANY, INC,
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bdecause 1 did not have that assicnment, I have been

associated with that review for a couple ©f morths nowv.
~ - . N : . 2 2
* i2t's oo to the next item and consider it in a

generic f£ashion, the emergency power supply for POEY and
block valvese.
Now, do you know what has been propocsed for T™VI-1

or propcsed for -- cenerically for 3 € W plants? And do you

I think the answer is the same. I know basically

e

what the improvements that have been rroposed are. I have

readi about them in the TMI-1 restart, but I do not know the

m

ways in which they are not safety grade.
» You don't know what?
A I do nct know the ways in which they ars not

safety grade.

w - See.

-
-
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m
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m
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0n
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o
=3
7
b
e
ot
o
D
6]
w
=3
12
mn
m
b ]
"mn
i)
(a4
= 4
w
ot

memorizing the accident sequence didn't disturd me, and I do
not think it affects the validity cf my conclusicns because
other memlers cf the staff who are gualified and competent

have -- they know what the proposals are in detail and they

ALDERSON REPORTING COMPANY, INC,
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have done the review.

I rely on other rembers of the ctaff and their
WOrk 2 a resource, do not try to memorize it.
0 S5 ycu have confidence that the staff will really

bl Of course, yes. And I rely on the fact that thev

are doing that kini of a job. I take their conclusiongs and

their work and in the context chat T woerk in, T extend our

integrate their conclusion

n

almest 2lways make a point of gonig back and

checking with them to see if I have missed some sionificant

pointibecause T have not done these kinds of reviews in
detail or Pecause I cannot talk about the seguence, ths

accident sezuence in great detail, that does noct mean that

== I do not think it calls into question the validity of nmy

conclusions.

* Cne or two more guestions only.
You and Yr. Pollard and I would say perhaps T have
agreed that there is a need for systems interaction

studies. You have also s

o

id, hovwever, that as far as you

know there 3re not an

-
|
|

4

prior to restart, that vyou know ¢f no studies =-=

8, I presume in the long term that there will be ==

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING. WASHINGTON, D.C. 20024 (202) 554-2345
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L I > ot know that, Tre Jordan, I will tell vou
-~ - - - [
that the rescommendation that was made hv th lessons Learned
4 =

force is the one ] still rrefer., Tomewhere between the
makina of the recommendation and how it came out on the
other end in the Action Plan, things got changed a bit.

OQur recommendation was that 1ll licencees be
required to do systems interaction studies, and I think that
is still approrriate., T 3id not approve the Action Plan.
The Commission 4id.

There were a numper of consideraticns involved in
their deciding that things did not have to be done. Well,

they have

p-e |
5]
t
&)

reicifjied yet to my knowledge ever that all
licencees have to 40 systems intereaction studies.

I think -- personally, I think it is apprcpriate
that all licensees do systems interaction studies; systems
interaction studies are not meant for the benefit of the
staff.

They are meant €or the benefit cf the safetyct
plants. The people who run those plants should kncw the
most about them on a very detailed basise I think theyhave
the obligaticn toc carry the major load.

It is for their information and the benefit cof the
safety of those plants, not the staff's benefit. T think
the original recomnendation is still the propoer one. The

fact of the matter is the Commission felt differently for

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346



10

n

12

13

14

15

16

17

18

19

21

24

SOMme reas

there, I
extent th
systems i

personal

overlocke
Conran, t
that the

But then

blondshot

transcrip
same thin
prepared

the chart

RE20

v 3 F 3
nodified.

\volved in the srocess,

at I can influence everyona

ntaraction studies cn their plantse. That is a

cpinion, but it is a personal opinion.

8. JORDAN: I have no more cuestions,

CEARIEMAN SPITHs Ps., welics?

(Pause)

¥hile you are preparing ycur notes, I had
d the fact that both for Mr. Pollard and for ¥r.

hey had use1 diaqgrams on the chart board. I think

rrocedure should ke that that is fine. Use those.

thay should be reproduced.

They are simple encugh; ycurs looks like a

eyeball, I think. Simple enouah.

Eeproduce it

ts Would you ask Yr. Pollard if he weuld 4o the
g with his?

Wa will ®ind them in the transcript when they are
at the same time so the record will reflect what
looks likes

¥Se WEISS: It is actually the staff's turn for
¥5 e CUTCHINS We can take care of that guickly. 1

ALDERSON REPORTING COMPANY, INC,
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- - ~ =
have no redirect, f« (Lhairmane.
RECROSS TYAVINATION
-~ v v . AR L

Q I want to pursue 3 series of questions Yr.

dornsife asked you yesterday.

Let me start with your guestion eight ¢cn page € of
your tectimonvye.

(Fause)

The question isg: "has the staff identified those
structures, systems, and componerts which must tre safety
grade,”

The first two sentences of the answer are "Yes,

They are listed in

list of eguipment in Regqulaterv Guide 1.2%. That is ceooline
water and seal water systems cr portions of those systenms

tha

)
v
-
r

7
L
W
Lo
o
b
L |

4]

3
ko)

C you know whether in current plants te which
there is no question that this regulatory cuide applies,
whether reactor cooslant pump, cooling water, and ceal water
systems are required to be safety crade?

MR« EZAXTER: I am sorcry, ¥s. deiss, the ternm

ALDERSON REPORTING COMPANY, INC,
300 7th STREET. S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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knowledge, no. 1

BY ES. N

o) You do n

plants. 15 not k

Q Your tes

structures, sys%enm

grade and they mus
1.2%.

If it is

in that regulatory

: .
ien

by the staff,

o
3
x
v
tn
o
W
"

guiie in generic 1
systems a2nd struct
w“ith res
such structure, I
regulatory guide.
¢ No, no.
Just assume for th

anyrpian

i morent

B692

S3 Any rlant which agplies ncw for a
t to which EHegulatory Guide 1.29% applies.
ESSs I do not have specific detailend

cannot answer vour gquestion.

EISSs

ot know?

1d the requirement and not know whether it
toperly or how it i1s applied to existing

nNowe

timonvy is that the sta{f haes identified

s, and componerts which must be safety

t be listed in detail in FegulatoryGuide
the case that one of the systems listed
guide is not required to be safety grade
t your testimony wrong?

£ hae identified in detail in a regulatory
anguage the kinds of components and

that have to be safety grade.

"
-

e

maan to imply that it was in the

I am not asking about plant cpecific.

+ that rsacter

/LDERSON REPORTING COMPANY. INC,
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water, and seal vJat=ar systams b safet gradie.

ind that is not a guecstion of internretation.
" ; i$ia \ 3 % v 3 ¢
That system is identified clearly in %eq Guide 1.29.  § 4

they are not reguiring that to be safety grade, then isn't
your testimony, your answer to guestion eight wrong?

A No, no, it is not. It may go to the quesion of
whether or not the staff isc applying thes regulations the way
they shouldi.
ut the staff is in this document == what T am

saying is these are the resquirements. If you a

"

e =zaying
there is a discrepency between the raguirements and the vay
that the staff has implemented the requirements, it is
possible that ther2 arethose kinds of discregencies. I do

not know of then,

.
4
n
=
*

it possible that it is not a requirement if

they are not requirine any plant to have a safety grade

®

reactor coolant purmp ceal water system, isn't the logical

inference that it is not a requirement?

1
'
=
0
P
[

i
3
0O
ct
(s d
(2]

&<
r
Q
[N
"
w
*
*
ry
m
r*
'.-‘
O
Q
’J
0
fo!
b
v
=3

farence.

If your interest is in the irnformzticin that would

T
L
»

answver your quecstion, ¥s. Weies, what I have zaid was 1
cannot provide you that informatione.
If yocur interest is really in geing intc that

-

degree of dztail, somecne =2lse wouli have to answer the

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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asked you
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does not rejuire that reactor ccolant pump seal water
systems bte csafety asrade,

Then, isn't your testimony wrong in question eight?

Your testimony iss "The staff has identified the
structures, systems, and components which mus: be safety
grade. They are listed in detail in Feq Cuide 1.29,"

Isn®t it correct that if this system which is
quite explicitly called out in Feg Cuide 1.29 is not
reguired to be cafety grade, then jyour testirony is vrong.

L] I still weculd not agree with you evenif that were
tlie case. I think that the staff has identified those
systems that have to bPe safety grade.

T€ what you are suggesting is that there is a
systematic slirc up in the way these reguirements, these
criteria are met in plants, I cannot help you with thate. I
do not know the ancswer,

CHRISYAN SMITHs Would you explain what vou mean

-

by the use 0of the word "must™ in guestion eight? n the

ut)

first place, I 2ssume that you wrote that gquestion?

THE WITNESS: Yes., ™"Yust be safety grade” means
required by reculation cto bs safety grade. I think maybe to
carlify ay answer to ¥s. Weiss: if T were pursuing the same

point she were and trying to maka the point, ny next

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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question would be, has the taff acsured in all exiesting
plants that this recuirement 1 ret,

“hen if T said yes an? I 4id not krow the ansver
to your question, T would say my testimcny was wvronge.

eY ¥S. WEISS:

#) I am going to pursue this mere. I am not
convinced that ycu are focusing on what T 2m askinn you.

A 211 right.

C You stat:zd guite explicitly that Feculatory Guide
1.22 lists the compenents which must Ye safety grade.

| Yos,

0 Cid you ask any rroject manager for any plant
currently ~-- for any currently pending aprlication whether
he uses Reg Guide 1.29 as a list of all systems an?
components which must be safety grade?

2 Yes.

0 And the ansver you coct was ves?

A I had very lengthy discussions with the project
manager that is right across the hall from me who is
currently involved in the immer review, for example, Fe
says, yves, I used this., We had lengthy discuscsiones about
what the varicus terms reanty what the implications of
this, that, and the other were.

I 4iéd not focus on reactor ccolant pump seals
0 Now I am asking you tc focus on reartor coolant

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, O.C. 20024 (202) 554-2345
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this guestion are that you assurme it to> be correct, that

reactor coclant pumnp seals systems are not szfety grade. The
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I have to accept Ns,

CHAIRYAN SMITHs:s VYes.

THE WITNESS: On the conditicn that ycur
assumption is correctly stated, I would have to agree with
your statemente.

BY NS, WEISS:

4 "te Jorian asked you about guestion 18 or page 14
of your testimecny, which is a guestion about lona term plans
or programs that the staff may have,

Your =nswer rsferences recomrendatior nine, review
of safety clascifications, and I believe your answar to r.

ALDERSON REPORTING COMPANY, INC,
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rarnmnad sSue F +hn A~e - -9
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- & - - - -

ot tee iLOPP - i it I en changed =s¢ that a lot
eople d¢ not recosnize it € sSuch any more, i1t hz2s not
een dropred ocut.

# where does it aprear?

2 It is sort of scattered amocnz the Action Plan
£ IETP an? whatavar th extensicn £ 1REFE 45, there s
pecific acticn ca2’led ystems interactions T think 1t i
h I11.C section.

. The II.C section is guite different fren
ecocamendation nine of NURFo=0RES,

: I revember =savine that myssls,

ALDERSON REPORTING COMPANY, INC
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-~ ' 1 & - R £93 -~ - - -
E uch less specific; 1 that correct?
¥ ’
» v 9 1 - T
A would ik® o locate 1t, 1 I eoilds
(Fause.)

e

~shat was ycur gu=sticn again, Ms., Weiss?
G w2t me ask you one that may be more ureful. You
have locked at Pecommendation % and you have lecoked at

NUREG~-0600. It is TI.3, is the requirement that remains?

A ITIeCe3 ics the one that specifically is labeled
systems interactione.

~ W w1y sent in th rao™ wh T I

v aelfe YOU present 1n ae roon vheéen L wWas

guestioning ¥re. X2aton about == I think it was ¥“r., Keaton ==

h

Y about recommendation ¢ and the study

=1

about, specifical

that it =2all

0

for, and asked him if the Licensee was

[ 7]

— g

performing ~uch studies or telieved itself required to

periorm studies in recommendation ¢7
is answver was that they could net find a
surviving requirement that they do thosze studies; is that
your unierstanding

A No, 1t wasn't. T think they found the surviving
requirerment. Tt is just that the schedule on which it has
to te decne and the around rules under which it has to be
done have changed considerably.

They mude a recommendation that we thought went

right to the proint. Licensees should te reguired, all

€, for vhatesver the sone, retween the making of

"

_c -

[

ALDERSON REPORTING COMPANY, INC,
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. - < - ¥ p— 4 -
the reccmmendation and its acceptance and emtodiment,
incorporation nte the action zlan, orviously csomeone had
second thoughts about whetter the wording ef our

recommendation was appropriate and specific enough, whether
it represented -- nad enocush thought been civen to

prioritization.

fact that operator error had in fact played 2 muri rore
fundamental rcle in the core damage part of this accident
than design problaems ==

w

¥Se WEISS: Mre Chairman, this

N

|
5]
-
O
ot
"
"
)
ke
Q
b J
0n
[
<
@®

to the guestion.

THE WITNESS: It is responsive,
¥Se WEISS: You have reiterated this fcur or five

times.
BY MS. WEISSs (Eesuming)
C dhat remains cf this recommendation? Not why,
Just what?
B [ would like to know now if I am to te == if T anm
to be allovwad to complete answers to questions.

CHAIRRAN SHIT

b= =

¢ There is a particuler anomaly in

oss~exanmi

'l
b |
(o
ot
b
O
b |
»
s |
[
*
b
(g
3
]
m
0
)
Lt ]
.

the conversations 2

b~
0
i8]
Wi

Rttorneys on cross~examination ave perritted tc e ==

ALDERSON REPORTING COMPANY, INC,
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be argumentative, They

re permittad to P2 incomplete in their questiocne, They are

*
[
(a4
b=}

€ésses have tc pretty much accept it. Now, if
you feel that an answer to ¥s. Weiss' question neede further
explanaticon after youv answer the guesticn AdAirectly and
concisely, you should say that it reguires further

explanation. This ic the way 2an organized r

L0

c

O
s }
.
o
n

develcped.

Don't take it personially. The witness is the most
important part of the hearing, but the person who is least
protectad. Unless vou feel that you are personally bdeing
harassed by the guestions, which I don't see that at all.
HE WITNESSs I don't feel that way.

CHAIRYAN SMITH: Try to give a direct, concise
answer to the juestion, anc if you believe an additional
explanation is necessary, =2y s2. Then either your counsel
oard or more likely ¥s, Weiss will ask you €or a
further explanation.

WITNTSS: I believe a further explanation is

required.

Let me get the answer first.,

L)

CHAIRYAN SEITH; 1let’s b

ALDERSON REPORTING COMPANY, INC,
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J
)

rerer you sgecifically to “ecticn © on page A-14

L

of NUREG-0S585,

2 Thank you.

0 That section is entitled "Review of Safety
Classifications and Qualifications,” and it reads, gquotes
"The owners of corerating pnlants and all rlants under

construction shouli be required to evaluate the interaction
of non-safety and csafety grade systems during normal
operation, transients, and decign basis accidents, to assure
that any interaction will not result in exceeding the
accaptance zriteria for any design basis event. The review
should e systematic and include all non-safety components,

egquipment, systems and structures under all conditions of

(2l

normal operations, anticipated operational occurrcences, and

o
o
"

design basis zccidents, initiated both within the rlant such
as pipe bra2aks 2nd from sutside the plant, such as

earthquakes, other natural phenomenon aznd cffsite hazards."

T¥I-1 required to perform that specific

vl
0

evaluation? Please cive me 2 y=2s or nc answer and then
explain?
A I think the answer is noe. No reguirement has been

imposed ocn any lLicensee to date to my kncocwledage.

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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EE B TN g A " - 2
CEAIRNAN SPITH: sait a minute. You said please
< -~ - - . e~ ~ 5 - - % )
give me an answer yes or nec and then exgclaine. 2nd then when
- < - - - - X
he »egins to explain, if I heard it correctly, vou said you

<
wn
.
L
L
1
N
%
L
&
D
O

ontinyed after that. He can
explain if he wants. It's fine with me,

~UATD v . :
CHATRMAN SMITHs All right

« You can explain your

THE WRITHNESS: It was sort of & reiteration of a
previous answer. I think the answer ic no. I don't

personally agree with that answver.
CHAIRMAN SMITH: You don't acree with the answer?
You don't =-- it is the answer you don't agree with or the

result? It was your answer.

THE WITNESS: The result, yes.

-~
n
a

i

1
N
)

.
4

r
Y
or
= o
n
8 )
O
[
iy
n
(ad
-
O
o
m
.
]
h
-y
D

ve nec fur

.

3
-

wants to explain more, he can.
-
PRETS  dhaay e Bobss e 2k ot e . 4 .
2Bl WITNESSS +« didn't want to set myself up as a

judge of a decision that the Cocmmission has made on a basis
which included considerations cther than we in the lessons
Learned Task Force considered.,

If there is any further explznation reguired, what
I was trying to say before was, when we made this
recommendaticn, the detziled and intensive studies of that
accident have not been comcleted, te far as we knhew ==

ALDERSON REPORTING COMPANY, INC,
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well, we recoanized even at that point that there were two

which was the mocre serious or more compelling tc be
addressed, we couldn't make a choice. As the studies cof the
accident continued and the informatisar »ea2r +n ~ome in and
pile up in favnr of cperator error as the problem to address

first on a very ursant basis, I think that is the kind of

consideration that went into whether or not the implied
egqual priority that the lassons lLearned Task Force gave to

both systems interaction studies and operator training,

improvement, andi that sort of thing.

* 0

aken at face value, ocur words did not say that
one should have great priority over the other. I think the
Commission decision in the action plan and what is the

requirements as they are imposed on TX¥I-1 and cther

systems interaction studies telow the other types of
recommendations that came out of the study.

Even though I still perscnally favor strongly a
requirenent that all lLicensees be required tc do systens
interaction studies, that is nct the way the rsquirement
came out, and it was very proper of ¥Xr. Keaten tc make that

ohesarvaticn,
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Commission's views of what hai to be done first differed
with the staff's views of what had to be done first, and
maybe both 2>f their views changad cver time,

B Yes
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to you was not is there 3 time zchedule or has that time

.

schedule been changed, Lut whether ther

0

is any reguirement
at a2ll that remainse And I undersiand your answer to be
that there is nocne.

A I urderstand. I understand your dissatisfaction

with my answer, then. In that regard, you're ricghte.

At precsert it is not only a matter of the

b

Commission saying it shouléd be done on 3 4different time

schedule. At pressnt, as I understand it, there is no
explicit rejuirement that 311l lLicensees ever be reguired to

do a systems interacticn study, and that is the part of the
staff's position that I disagree with perscnally.
¥S. WZISS: Cefore we leave, I have talked to the

"
D
g
[ o
[

staff about how we get the two revisionz of atory Guide
1.29 and Section 10.4.,7 ¢f the standaré review plan into

evidience, all ¢f which were reifarenced by ¥r. Conran. I

think the agreement is that we will nffsr 211 ¢cf the
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300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 1202) 554-2345



10
"

12

14

15

16

17

18

19

21

24

25

®
0
el
®

three

throu

exani

guides,

not r

m
J
(a4
0
ct
o
<
3
.
.
)
3
1
¥
= |
]
o
LA 2]
D
2]
!
=
0
[{4]
(2%
3
e 2

o
v
.
[
P
'_4
Q
r
+
m
a
t
e o
O
',’
i}
(1)
Pt
bt

ot
o7
4]

e
w
g
*h
e

cogles O acl T

gh them at this point.

CHAIR™AY S¥ITH: completed with vyocur

nation of ¥r. Conran?

WTISS: Yes.
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uide 1,29 in ycur testimony,

direct testimeny and cross-examination, does

disclaimer which avpears on all reg
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The burden on him is to make the ~as2 that he has
given adequate ccmpliance cr adeguate safety.
CHAISYAN SMITHs Ycur view as far as 1.2%, the

staff would be very, very sxeptical atout subtstitute
compliance with those requirements.

THE WITNESS: I think we would give it one
thorough review if somebody prorosed otherwise. It a3ccurs

to me, howvever, that maybe the answer

o
O

the pecint that Ms,

Weiss was pursuing is in fact reactor coslant punmp

]

=al

associated cooling

0

ystems are not safety grade. The way

1

that is specified in Reg Guide 1.2%9, it is conceivable that

they are not that way, because the licensees have made the

("
n

case that they don‘'t have to be or adeguate protection is
provided othervwise.

CHAIRYAN S¥ITH: That's fine., Thank you.

(Pauze.)

CHATRYAN SVITHs Would you prcoceed, very slowlys

MS. WEISSEs Okay. The first documrent is
Regulatory Guide 1.29, seismic design classification.

CHAIRMAN SMITH: shich one?

S+ NEISSE Revision 2, February 1976,

while we are talking, sc she can do the marking, and she can

do the others laters

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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CHEATIFVYERN SMITH: ICS Exhibit 21.
(The occument referred to
marked UCS Exhirit Yo. 21
for identification.)

-

was

¥S. WEISS: The next one is Regulatory Guide 1.29,

seismic design classification, revision 3, September 1978,

and that shouléd be UCS 22.

(The document referred to was

P 4
(V]

. WEI

o
i}

standard review plan. It is labeled on the top right

NUREG~-75-087, and it is titled "liguid Wastes Yanagement

H The next one is Section 11.2 of the

Systems,"” and that should be UCSE-23.
(The document referred to was
marked VCS ETxhibit ¥o. 23
for identification.)
Ba CUTCHINGS It is lzbkeled in the lower
right-hznd corner revicion 1, YXr. Chairman.
Se RELISSH COrrects
The next cne is Ssction 11.2 of the stanfard

review plan, alsc lateled in the upper right-hand corner
NUREG~-75-087, and in the Lzower right-hand corner revisicn

entitled "Gasscus Waste Managepent Systems.™ That =should

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BJILDING, WASHINGTON, D.C. 20024 (202) 554-2345

1,

he



CHRAIRMAN SMITH: There are two NUETG-75-087's in

existence.

S« WEISS: All cf the standard review plan

f
.

sections are 75-087.

standard review plan, also NUR:EG-75-087, alsoc revision 1,
titled "Solid Waste MYanagement Systems."”

(The document referred to was
marked UCS Exhirit Nec. 25

for identifications)

(P2uyce,)

S F1SS <he last one is Secticn 1C«4,7 0of the
standard review plan, NUREG-75-087, alce revision 1, titled
"Condencate and Fea2dwater System.” That should be UCSE=26.

(The document referred to was
arked UCS Exhibit lcs 26

for identification.)

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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$ Te CONran also rotics?d a Federal
10 noct see any need to put that into

ause the version we have is virtually

ve the reporter the cther twc copies

handing dccuments tc witness)

SXITHs hese are offered?

8 Yes, Yr. Chairmane. UCS ocffers theme.

SMITH: 2ny objecticons?

nse)

SMITH: UCS Zxhibits 21 through 26 are
(The documents previously
marked UCS Exhidits 21
through 26 for identifi-
cation, were receive? in
avidence.)

T ADLER:s I have one peint of

BERT ADLER:

tate yesterday T¥I-1 is not currently

-~ TRED?

or IREP?

ALDERSON REPORTING COMPANY, INC,
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1 : I thought that was true. That is my ctate of

2 knewledge on the subject, yes.

3 ¥Rs RUBERT ADLER: Thank you.

4 CHAIRMAN SMITH: Anything further?

5 (Vo Pesponse)

6 CHAIEMAN SMITF: You are excused,sir. Thank you.
7 (The witness was excused)

8 CHAIE¥AN SMITH: Let's take cur midmerning break.
9 (Rececsg)

10

n CHAI

)

“AN SMITH: 1T guess our assembling ranks are
12 prosent as much as thevy can be.

13 Are you ready, ¥r. Cutchin?

14 ¥P, CUTCHIN: Yes, ¥r. Chairman. I would ask

15 Walton L. Jensen toc take the stand.

8

16 Thereupon,

e Ry e . v Ll et 1 T
17 J“.-.:)\ ~e U RSENp X

18 was called as a witness on behalf of the NBRC, and havinge

19 been previously duly sworn, was exanined and testified as
20 follows:

21 DIRECT EYAMINATION

22 BRY ¥k, CUTCEIN:

23 C ¥Yre. Jensan, do yau have before you a copy of a

24 document consicting ©f seven pages plus a statement of your
25 professional gurvalifications that bears the capticn of this

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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proceeding a2nd is =ntitled "NRBRC Staff Testimony of W

Relati

- - F > - ~
ive © the 12

or

sesitication of ressur

Components Impeortant to Safety (UCS Contentiocn 23)?

k! Yes, I do.

Q Was that document preprared by you?

A It was,

Q D> vou have any ccrrections or modificaticns that

you wish to make to the document?
A Yes, I have two corrections.

MRe CUTCHIN: These have already been pat in the

repcrter’s copy, Mr. Chairman.

TH t is in the answer to my

tn
*

4
|
=
(43 ]
w
]

¢ The fir

(11

gquestion 14, 2nd it is in the last sentence c¢f that
ANSwWE Tt shoulld read, "Credit €for operation of the

preLsurizer heata2rs is not assumed in the s

o

fety analysis of

design basis accidents."

BY ¥E. CUTCEINGS
6 n ther cris have hanged ¢h A -
“ in o© WCrisS, YCU ave changec the wWoOr you

have deleted the word
"design basi " in its place?

A Yes. The seccnd change is cuestion 15S. It should
read, "With resgect to the pressure centrcl function of the

pressurizer heatsr, should these componsns be classified as

compcnents that are impecrtant to safety and that are
necsssacry t> prrform & safzty function cspecified in 10 CFR

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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1 =Y aniz s |~y g P
Vary iowlys Start again and go v

mn
2
"
ot
o)
»
’-4
e
Q
o |

the new language.

A

function

Excuse me. "With respect to the pressure control

of the pressurizer heater, should these components

be classifiad as compcnents that are important to zafety and

that are

necessary tc rerform a safety functicn specified in

10 CFR 100Q."

(®)

ot
s
1
o
®
n
ct

Jensen's

iRe CUTCHINs: ¥Mr. Chairman, I would ask that ¥r.

testimony be received into evidence and bound into

the record as if read along wit. the accompanyinc outline.

CHATSYAN SNMITH

-
NITHs Rre th

™

re any obiections?

¥+ REISS: No.
CHAISYAN SMITH: The testimony is received,

(The ta2stimony of Walten L. J

1]
b |

sen ¥followess)

-

vr sl et N - -

. UICHIN: I have a few cue i

m
rt

O

ns of Yr. Jensen

in the way sf rebuttal.

sy wre L. It
2k 4 ke CUTCHEIN:

on page III-2 of Yr. Pollard's testimony, written

» the last sentence on the secend paracrarh reads

as ‘“ollowuss ®"If a sufficiently hich pressure is not

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



QUTLINE

This testimony of Walton L. Jensen, Jr., contains the “IRC Staff's response

to UCS Contention 3.

The purpose of this testimony is to demonstrate that, contrarv to the assertions
made in the contention, the pressurizer heaters are not components important
**

to safety and-need not satisfy safety-arade requirements.

-~ - - ¢ ( U =1 a»
Beas " rm o, sately 27 s Spesitied v 10 CWER 16

Conclusions to be drawn from this testimony:

Pressurizer heaters are required to maintain hot standby.

Maintenance of hot standby is not a function important to safety.
Pressurizer heaters are not necessary to maintenance of natural circulation.

Normal cooldown orocedures for the plant instruct the ooerator to turn off
the pressurizer heaters to reduce reactor system pressure.

Loss of the pressurizer heaters would result only in slow depressurization
of the reactor coolant system.

Operation of pressurizer heaters is not necessary to prevention or mitication
of accidents.

Pressurizer heaters are not componen*s important to safetylhal are neessargfwperior, a sad 5
: . e e d e FW \ec




‘ In the Matter

METROPOLITAN EDISON COMPANY

(Three Mile Island Nuclear
Station, Unit No, 1)

Q1)

Q2)
A)

Q3)

A)

UNITED STATES OF AMERICA
NUCLEAR REGULATORY CO!™ISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Nocket No. 50-289
(Restart)

NRC STAFF TESTIMONY OF W. JENSEN RELATIVE TO THE
CLASSIFICATION OF PRESSURIZER HEATERS AS COMPONENTS
IMPORTANT TO SAFET )

(UCS CONTENTION 3)

Please state your name and position with the NRC.

My name is Walton L. Jensen, Jr. [ am an employee of the L. S. Nuclear
Requlatory Commission assigned to the Reactor Systems Branch, Division of
Systems Integration, Office of Nuclear Reactor Regulation., From June
through December 13979, I was assigned to the Analysis Group of the Bulletins
and Orders Task Force, Office of Nuclear Reactor Regulation.

Have you prepared a statement of p;ofessionai 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 the Three Mile Island Nuclear Station - Unit 1.

The accident at Three Mile Island Unit 2 (TMI-2) on March 28, 1979,
involved a feedwater transient coupled with the equivalent of a small
break in the reactor coolant system, though the accident's ultimate
severity resulted from a number of interacting elements including lack of

complete understanding of system response, misleading instrument readings

and inadequate operator training and procedures. Because of the resulting



severity of ensuring events and the potential generic applicability of

the accident to other reacte=s, the NRC staff initiated prompt action to:

(1) assure that other reactor licensees, particularly those pTanis such

as TMI-1 which have a similar design to TMI-2, took the necess-ry actions
to substantially reduce the Tikelihood of future TMI-2-type events from
occurring, and (2) initiate comprehensive investigations into the potential

generic implications of this ac:ident on other operating plants,

Te accomplish some of this work, the Bulletins ang Orders Task Force
(BA0TF) was established witnin the Office of Nuclear Reactor Regulation
(NRR) in early May 1979. The B&OTF was responsible for reviewing and
‘ directing the TMI-2-related staff activities associated with loss of
feedwater transient and small break loss-of-coelant accidents (LOCAs) for

all operating plants to assure their continued safe operation.

I was assigned to the Tas! Force in June 1979. I participated in the
preparation of KUktG-0565, "Generic Evaluation of Small Break Loss-of-
Coolant Accident Behavior in Babcock & Wilcex Designed 177-FA Operating

Plants.™

Following my assignment to the Reactor Systems Branch, I participated in
the evaluation of potential foedwater transients at operating B&W plants
and participated in the final preparation of the staff Safety Evaluation

on the Three Mile Island 1 restart.



Q4)

A)

Qs)

A)

what is the purpose of your testimony?
The purpose of my testimony is to respond to the UCS Contention Number 3,

which states:

The staff recognizes that pressurizer heaters and associated controls are
necessary to maintain natural circulation at hot standby conditions. Therefore,
this equipment should be classified as "components important to safety"

and required to meet all applicable safety-grade design criteria, including but
not Timitad to diversity (GDC 22), seiémic and environmental qualification

(GDC 2 and 4), automatic initiation (GDC 20), separation and independence

(GDC 3 and 22), quality assurance (GDC 1), adequate, reliable on-site power
supplies (GDC 17) and the single failure criterion. The staff's proposal

to connect these heaters to the present on-site emergency power supplies

does not provide an equivalent or acceptable level of protection.

Are the pressurizer heaters and associated controls necessary to maintain
natural circulation at hot standby.

Y

No.

what is the function of the pressurizer heaters?

The pressurizer heaters are part of the normal control system which
regulates primary system pressure. When the pressurizer heaters are
activated, boiling occurs within the pressurizer producing steam which
acts to increase reactor system pressure. The reactor system pressure

may be reduced by operation of the pressurizer sprays which condense .

the steam in the pressurizer.



L)
bt
(o)

®

Are the heaters required to maintain hot standby?

Yes

Is it important to safety to maintain hot standby?

No.

What would be the consequences of a failure of the pressurizer heaters?

A failure of the pressurizer heaters would produce a slow decrease in
reactor system pressure by heat transfer from the pressurizer to the
surroundings. A startup test was recently conducted at Sequoyah which
secured the pressurizer heaters during natural circulation (i.e., all
reactor coolant pumps were also turned off). The rate of depressurization
was measured at the Sequoyah Nuclear Plant Unit 1 to be 100 psi/hour.
Pressurizer level was maintained utilizing the charging and letdown
systems. Pressurizer heat loss data taken at TMI-1 indicates that the
pressure reduction would be less than that at Sequo'ah for a loss of
pressurizer heaters. See Page C8-7 of the NRC SER for TMI-1 Restart
NUREG-0680.

In the plant procedures for Pressurizer System Failure, Emergency
Procedure 1202-29, the operator at TMI-1 is instructed to begin plant

cooldown in the event that the pressurizer heaters fail to operate.

Is operation of the pressurizer heaters necessary to shutdown the reactor

and maintain it in a safe shutdown condition?

.

No, the ocperating procedures for plant cooldown (OP 1102-11) instruct the
operator to turn off the pressurizer heaters so as to reduce reactor system
pressure. The goal is to reduce reactor system prescure sufficiently to

reach the Decay Heat Removal System maximum operational pressure of 320 psig.

4



Q11) In the event that the reactor coolant pumps were also inoperable, would
natural circuylation be maintained?
A) Yes.
Q12) How?

The conditions required in the reactor system for natural circulation

i

to be effective are discussed in the NRC response to UCS Contention 1.
These discussions describe test data from B&W operating reactors which
deronstrate that single phase natura] circulation is an effective means

of cooling the core when the reactor system temperature is below the
beiling temperature. The discussions also describe the effect of steam
bubbles in the reactor coolant Toops as an effect which might retard
natural circulation flow. Steam bubbles would begin to form {f the
reactor system coolant pressure dropped to the sa.uration pressure. For
this reason, the operator is instructed to maintain the reactor system
temperature below its boiling point with a 30°F margin by contrglling

the heat removal through the steam generators or if necessary, by activating
High Pressure Injection (HPI) as discussed in Operating Procedures 1102-16

"RCS Natural Circulation Cooling."

Q13) What would be the effect of HPI activation?
A) The water added by the HPI system would act to prevent loss of pressurizer

ievel and to increase the reactor ;ystem pressure so that boiling in the
Toops would not occur. The slow depressurization rate of the primary
system following a failure of the pressurizer heaters (about 100 psi/hour) provides
adequate time for the operator to prevent boiling of the primary system water.
High Pressure System Injection is a safety grade system with redundant
pumps and operates from emergency power busses.

5
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Is operation of the pressurizer heaters necessary to prevent or mitinate

the consequences of accidents which could result in potential offsite

exposures comparable to the guidelines of 10 CFR 100?

No, protection for these accidents are provided by the Emergency Core

Cooling and Emergency Feedwater systems. Credit for operation of the pressurizer

4 B
Pasi S

heaters is not assumed in the safety analysis of: pe%ea%4a} accidents.

With respect to the pressure control function of the pressurizer heater,
¥t axe,
sHound these co“pﬂnents be class1f1ed as com ponents 1mpor*ant to safetylh~

- e, \

(P ~

LT -~ '

No. As descr1bed in the above discussions, operation of the pressurizer

heaters is not required for plant safety.

Then why does NUREG-0578 state that "...there is a nced to consider the
upgrading of those pressurizer heaters and associated controls required

to maintain natural circulation at hot standby conditions to a safety-grade

c¢lassification..."?

Section 2.1.1, Page A-2 of NUREG-0578 states "to achieve greater heater
reliability and to decrease the number of demands for operation of the
Emergency Core Cooling System.” The repeated unnecessary actuation of the
Emergency Core Cooling System is undesirable. The actuation of ECCS for a
loss of pressurizer heaters would be an unlikely event at TMI-1 since adequate
meins is proviced to the operator to control system pressure utilizing the
charging and letdown systems and by controlling the cooldown rate of the steam
generators. Protection from loss of pressurizer heaters due to loss of power
supply will also be available at TMI-1 Dy connecting a bank of heaters to the
emergency power supply with another bank of heaters available as a backup as

discussed in the NRC SER for TMI-1 restart NUREG-0680, Pages C8-6 and (8-3.



These modifications will decrease :hallenges to ECCS. (See NUREG-0578,

pp. A-1, A-2, and A-3).



WALTON L. JENSEN, JR.

PROFESSTONAL QUALIFICATIONS

ngineer in the Reactor Systems Branch of the Nuclear

C

L

(

i
o
-
m

Reguiatlory Commnission. In this pesition I am responsible for the technical
analysis and evaluation of the public health and safety aspects of reactor
sysiems

From June 1879 to Deccmber 1979, 1 was assigned to the Bulletins and Orders

Task Force of the Nuclear Regulatory Commission. 1 participated in the

precaration of LUREG-C565, "Generic Evaluation of Small Break Loss-of-Coolant
Azzideant 2zhavior in Eabcock & Wilcox Designed 177-FA Cperating Plants.”

From 1872 to 1976, ! was assigned to the Containment Systems Branch of the
NRC/AEC, and from 1276 to 1879, I was assigned to the Analysis Eranch of the

n these positions I was responsible for the development znd evaluation

-

J
o
-

of co-ruter progrzms and techniques to calculate the reactor system and

containmant system response to postulated loss-of-coolant accidents.

o 1972, 1 was employed by the Babcock and Wilcox Company at Lynchburg,

-

Virginia. There I was lead enginzer for the development of loss-of-coolant
coTruter programs and the qualification of these pregrams by comparison with

eaperinental data.



From 1963 to 1967, I was employed by the Atomic Energy Commission in the
Division of Reactor Licensing. I assisted ‘-~ the safety reviews of large

power reactors, and 1 led the reviews of several smal) research reactar

ippi State

author of three scientific ling with the rcsponse of BAW

Accidents and have authored cne scientific paper
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f the reactor coolant pumps and will

irculation in the reactor ccolant systaem.

w
n

4 To> you haive anycomments you wold like to make in
5 reference to that statement?

6 A Yes. As I testified fairly extensively in my

7 answer to UCS contantion one, a substantial amount of steanm
8 in the reactor coolant loop can temporarily block natural

9 circulation.

10 However, 1f the level in the primary system is

11 dropped down sufficiently, the two phase mode of natural

12 circulation using »oiling 3and condensation will he

13 established in the steam generator. -ince the emerjgency

. 14 feelwater nozzl

15 this two phise mode of natural circulaticon would be

[11]

s are higher than the elevation of the core,

16 established before the core would become uncovered.

17 CHATIR®AN SMITHs Of€f the record.

18 (Discussion off the record)

19 3Y M3, CUTCHIN:

20 8 ¥r. Jensen, I now refer you to words at the bottom
2 of page III-3 and at the top of page I1I-U of Yr. Follard's
2 testimony.

23 And they read as follows: "The apparent purpose

24 of this modification, meaning in the emergency power supply

25 to the heatzrs, was to provide reasonakle assurance that the

ALDERSON REPORTING COMPANY, INC,
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D> you agree with that staterent, and weuld you
please comment on i+?

.} That would be one of the purposes. The primary
purpose of the modification is stated in NUREG-0578: it is
to permit the -- is to prevent =-=- excuce me =-- the
unnecessary actuatiocn cf high pressure injecticon.

It is not desirable to actuate the hich pressure
injeaction syst2m unless it is raquired to miticate an
accident since the actuaticn of the system introduces water
from the fairly cool borated water storage tank very quickly

into the four high pressure injecticn nozzles that are in

These nozzles are heated to the primary system
temperature and the introduction of cold water places the
thermal cycle ¢cn these nozzles, and the plant is only
designed for sc many of these thermali cycles.

e the pressur

he ca izer heaters were lost, in

4
o
cr
i

3 v

the case ¢f TMI-1, the plant wculd graiually Adepressurize

5

over a pericd cf several hours 3¢ that in about five or six

hours the pressure would have descreased sufficiently so

that high pressure in’ ~tion system would be automatically
actuated.

ALDERSON REPORTING COMPANY, INC,
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This would be before the system reached
saturation, however, so this would then cut a2 thermal cycle

on the high pressure injection nozzles.

In the pressurizer heaters, in the procedures, the
plant procedures for pressurizer heater failures, however,
the operator is instructed to begin cocling down the tlant
and shutting down the plant.

In this procedure, the pressure would bde
controlled using the makeup system which fesds into that one
high pressure injection nozzle.

The makeup system is operated all the time during
plant operation. So this particular nozzle has water €from
the makeup system flowing through it all the time.

S0 the use of the makeup system in controlling the
plant pressure in the procedures would not place a thermal
cycle on the high pressur=e injection system nczzle.

DEs JURDAN: Could I ask for a little

W

clarification at that peints are you saying, then, that

the procesdure 2f ucsing the makeup-~letdcwn system would

maintain the pressure o that ycu would stzy in hot standby?
THE WITNESSe No., s I read the procedure, the

procedure for pressurizer system failure call fcr the pumps

s

to be shut down using the normal cocldown procedure.

is procedure, the plant weculd be broucht

e
=
£
[
e
*
e o
e

to a2 cold shutdown ceondition using the makeup system as

O
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required to control system pressure,
CRe JORNDAN: As the pressure is descreased -- and
it would be descreased as ycu go for cold shutdcwn in crder

to meet the regquirements =--

THE KJITNESS: VYese. It would be descreased by the
fact that the pressurizer heaters were not in operation

automatically by theheat loss throuch the insulation in the

PR. JCRDAN: B2But in the deliherate ccoldown we are
talking about now, I believe vyou said there wculd be loss of
heaterse. Ther=2 would be a deliberate cooldown to -=- and I

presume with the idea ¢of achieving coli shutdown.

THE WITNESS: VYes.
PR.. JCRDAN: They would adjust the pressure

accordingly, and as the pressure decreased, then wouldn‘t
the high pressure injection system come up?

TEE WITNEES: 1In the cooldown procedures, I
believe there are instructicns on =-- you would co down to a
certain pressure. You lock out the high pressure injection
system so it would not be actuated.
There is a mechanism then for locking

out the high pressure injection system?

DRe JOPRLAN: Rll rights That is all I was after

NOWe.

ALDERSON REPORTING COMPANY, INC,
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BY ¥E. CUTCRIN:
& Isn't that referrad to as the ECCS bypases?
r Fossibly so.
Q On page ITI-11 of Mr. Pollard's testimony in the

second €full paragraph, on the last half of the paae, the
words appear, "Another example of the logical posticn
adopted by the staff at Met Ed is the failure to reguire
conformance with general design criterion feour by
demonstrating that the pressurizer heaters will rerain
oeprable folleowing a small loss of cooclant accident.”

Could you tell us whether pressurizer heaters are

reguired to function in a small break LOCR scenario?

I
e

ssumed to function in

]
9
(&}
o+
P

ressurizer heaters ar
the.analysis of these accidants. It is difficult to see
what effect -- that they would have any effect on small

break loss 2f coclant accidents because those that were

n
W
= |

B8

analyzed by B2 & § showed that the pressurizer would be
emptied very guickly in the event of a small break LCCR.

the primary syctem, for the case of

'l,
W
"

-
L5 |
]
w
*
m
r‘
= |

r
U
)
x
o]
o
b
ks
3
O
+
s
()
n
2
L&)
*
P
D
(o %
~
o
h

a stuck open PURV, the pressuri
course, but for this condition, all of the heat that would

be 3enerated by the pressurizer heaters would be carried out
the stuck open PCRV and in any case the primary system would

be juickly hroucht to a saturated condition because of loss

W

of fluid out of the valve,
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a‘e no effect on loss of

n
O
(ad

y

(]

~
"
a
m
(=1
[
<
»,
0
o
[
(o
- 4

Pollard's testimony, the paragraph numbered two reads as
follows: "Another principal lesson learned from the T¥I-2
accident is that the frequency of avents that lead to
opening the PCRV should be reduced and that the methods of
assuring that a stuack open PCRV can be isclated should be
improved; tc suggest that an anticipated operational
occurrence should be handled by deliberately opening the
PORY and turning a routine event such as a loss of offsite
pow=sr into a loss of coolant accident is coentrary to the
lessons supposedly learned.”

Could you comment on those statements, please?

R I do nct telieve that the PCRV would be orened at
TMI-1 ia the event that the pressurizer heaters failed to
operate. That is because the crerator would he irstructed
to bring the plant -- to bring the plant down and shut it
down, reducing the saystem goressure s that the rressure
would never reach the point where the PCRV would te opened.
f the operator tcok no acticn at all, the systenm
would gradually decrease in pressure in any case tc the
point where the high pressure injection system wculd be

actuated.

'

“owever, when the high pressure injection systenm

ALDERSON REPORTING COMPANY, INC,
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ls actuated, the pressure would increace again

ty
-
-’
-
)

primary system at 3 pressure aof about 1800

]
II"

- ~
he S0

b
-

degree subcocling criteria would be reached,and the operator
could then thrrottle the highpressure injection systenm.
And also in this case the PCFY would not be
challenged.
¥R

le CUTCHIN: Thank you, ¥Yr. Jensen.

I have no further questions. Mr. Jensen is

L

available s examination.

2r Cro

n
m

CHAIFYAN S¥ITH; Ve, deiss?

(Pauce)

MS. WFISS: I ought to have the record note at
this point that as [ told the bocard and the rarties earlier
Mr. Pollard is unwell, and T think we had a demonstration ot
that earlier this morning.

And

mn

¢ I am sitting here by myself, and I am not
competent tO prepare guestions on the rebuttal that we have
Just heard, I can certainly attempt tec do the cross
examination plan that has already been prepared and in the
hands of the board.

Il do not believe that I should leave this witness
without having an opportunity to discuss this rebuttal with
¥r. Pollard now. +#nd I do not knew how sick he is decause T
have not seen him cince he left this morning.

MRe CUTCHINGS I was 20ing to make a sugoestion,

ALDERSON REPORTING COMPANY, INC,
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rmane. Fe Jensen will be back in conrecticon with an
additicnal contentiones To the extent that vYs. Sewiszcs decides

g to this oral

o

that she hae guerstions specifically gei
rebuttal, wz will stipulate that ¥r. Jensen can answar then
at that time, unless there is a better way.

CHAI

e

MAN SMITH: However, if you have an
opportunity to address it durinc this segment and i+
develops that you feel confident %c start or to try, you
should trvy.

And then if after Yr. Pollard is able to attend
you feel tha2re is need to address it again, we will appreoach
it then.

¥Se. WFISSs: I do not feel competent to ask
gquestions on rebuttal.

CHRAIFYAN SNITH: You do not even want toc attempt

it?

N
n
.
>
4
"
]
..
>
O
-
ey
o
*
—
&
=
[
=
ot
L]
[
ol
©
LA
D
s
o+
O
th
i
-
o

Cross examinatione.

:Y wc '“'

-
" ® L

)]

e
- e

]

@) Mre Jensen, would it be correct to state that as
you described in connection with your previous pieces of
testimeny, the expertise and the analysis that you trought

to bhear on the ® &€ W LCCR analysis, that that generally

descrites the w2y which you prepared this testirony as wvell?

ALDERSON REPORTING COMPANY, INC,
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And that is not terribly elegantly stated, but the
guestion iss ic this testinmony also based ¢n the B € ¥

small Yreak LOC2 analyses and their

O

ther computer analyses
and your review of those?

B It is not directly based on ¢ £ W's LOC

analysis,
though they give an idea of how the system behaves to =--
wvell, I based ay testimony on-- I mentioned a test that was

-~

done on the quoyah nuclear reactor calculaticns that
have been made on the effect of heat loss cn
depressurization and on the effect of the pressurizer
heaters on the primary systenm.

I do not think it is particularly based on LOCA
analysis.

I was certainly influences by myreview of the LOCRA
analysise.

(Pause)

Can you please define "hot standby.," "het

shutdown,"” and "cold shutdown."

aw

fes, T believe s0. Yot standly weculd in my view

== it is == the reactor is critical and hot and at a fairly

Hot cshutdown is a similar condition, but the
reactor would not be critical because of the -~ the safety
rods would be inserted into the core.

d shutdown would also te with the rods

[

Co
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inserted, but with the reactcr at a fairly cold temperature

C 02 you know specifically for Three Mile Island
Unit 1 what the temperatuyres and pressures are?

A W2ll, I looked at th2 technical specifications for
Three Mile Island, and let's see, for hot standby the

temperature was gr2ater than =-- I think it was a t-average

wn

or greater than 52

-

e

D

Se

deg

For hot shutdown the temperature waes also ==
t-average ta2mperature was creater than 52% degrees
fahrenheit. And the reacter was shut down by a 1 percent
criticality marain. ’

Cold shutdown, I believe, was also shutdown by 1
percent criticality margin. And I believe the temperature
was 200 degrees fahrenheit 2r less than 200 degrees
fahrenheit.

-

wac struck by contrasting the Juestions and

)

ns five and seven.

(&)

i

ct

answers to guers
L>t me r=2ad them and ask vyou to explein what
accounts for the differences in the answers.,
Nuestion five is "RAre the pressurizer heaters and
associated controls necessary t¢ maintasin natural
circulation at hot standby?"™

Yaur =nsver is "%o,"

2nd question seven ig, "Are the heaters required

ALDERSON REPORTING COMPANY, INC,
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to maintain hot standby?

Woul?® you explain to me what accounts for the

difference in those?
2 Yose. I 3uess it is hard to> cece. My thinking was

that if the pressurizer heaters were lost at hot standby,
the natural circulation would be maintained.
That is the basis for my answer to acuestion five.

-

But question seven, I answe that the heaters were

™
T
[& 9

o
2

necessary to mzintain hot standby, and I was == I had in
mind the depressurization of the primary system that would

occur if the h

D

ate

n

were not operational so that cover

L |

several hours the reactor would be tripped.

I guess then i1t would be in a2 hot shutdown

m
®

condition.

(Pause)
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<uestion 6 on page 3. You menticn that the

pressurizer spray¥s To those sprays operate if the reactor
coolant pumps are tripped?

A I don't believe they do.

Q And the oprerators are now instructed to trip the
reactor coolant pumps immediately upon the onset of a
small-break LOC®? That's correct, isn't it?
bl H3z would trig th2 punmps in the event he received a
high-pressure injection system caused by a low reactor
system pressure, which he would get in the event of a
small-break LOCE:, But the small-dreak T0C2 would likely
depressurize the system anyway without the benefit of the
pressurizer sprayse.

C On guestion ¢ you describe the consequences of a
failure of the pressurizer heaters. Does that describe the
conseguences of a failure of the pressurizer heaters durine

a LOCA?

e

dn't address these

2
-

No, it doesn't. I really

-

answvers to 2 LCOCA. I was thinking just the failure to

-

pressurize the heaters and their effect on natural

circulation, ] don't think the pressurizer heaters would
have much effect on LOCA,

0 This guestion hypothesizes only a presssurizer

o*

failure and eve h else is cperating normally in the

L |

n

Q
v

=

Y
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plantj corrcact?

m e =l = RN .
¥xe BAXTER: Precszurizer heater fajilure?
MSe+ WEISS: Pressurizer failure.

I LETMN O™ -~ * 2

THE WITNFSS ine test I am referring to at

Sequeoyah was done with the primary coolant pumps off.

BY ¥S. NEI

%]

Ss

Q Reactor cooclant pumps?
2 Yes. However, the depressurization rate cf the

Y

system caused by pressurizer heater failure would e about
the same wha2ther or not the reactor cocclant pumre were
operational or not.

5 What would th® rate of depressurization bte during
a small-break LOCA within the cazpability of the makeup or
high-pressure injection system?

R I guess it wouldn't depressurize. If the break
was in the capability of the makeup or high-pressure
injection systen, it would come to some equilibrium pressure

where ths flow in was egqual to the flow oute.

0 Did the Sequoyah test simulate such & situation?
A There wasn't a break in the system at the Sequoyah
test . it was done to observe the effect of the rressurizer

heaters teing cff on natural circulatiosn.
C Then T am correct that for a small-break 10CA
within the capability of th2 high-prescure injecticon systenm,

the primary system would nct depressurize?

ALDERSON REPORTING COMPANY, INC,
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1

ucyah test was the emergency feedwvater
s¥yStem cperiting properly?

A I assume it was, recause natural circulation
occurred. If it wasn't operating, there would not have been

naturat circulation.,

0 And were there any prohititions acainst the use cf
a letdown system b=acause of l2ak rate, or 4id you postulate

a leak rate or a radiation level which would have resulted

)

in a prohibiticn against the use of the letdown system?

A T believe the letdown sys*em was used. O0Of course,
it removecs nass from the primary system, and it would act to
depressurize the system. It would have the opposite effect
of the makeup system. I don't see why there wculd be a

particularly high radiation level in the latdown svysten

f a pressurizer heater failure.

(&
-<
W
i
t
D
i ]
D
n
o
—
s
O

water anyw

not be used beczause of the nhigh radiation level; is that

correct?
A I reszlly 4on't knowe.
0 Are you aware of any case of an orveratinag reactor

where the plant has gone from hot to col shutdown with the
primary system sclid throughout that 2ntire pericd?

A Not complately. "yt Westinghouse plants do

ALDERSON REPORTING COMPANY, INC,
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are tasen so0lid at zrescure below 4UC0 peseie

¢ Tall =2 the range over whicsh the W2etinahouse
system ic designed to te solid, what pressure range, where
it is coperated in a solid mode?

A it would bhe from cocld shutdown to U400 peseis The

system is a good deal cstiffer at low pressures than it would

be at high pressures and temperaturese.

natural circulation is importart %o safety?
- ‘f.:t.
& n e ~ - - 3 - 3 e
0 Do ycu agree that controlling pressure is

important to achieving the conditicns necessary for natural
circulation?

Fut, as I have already testified, if the

e
e
w
17}
.

pressJre isn't controlled, even though natural circulation

could be temporarily tlocked, it would be reestablished in
th two-phase condencation mode refcre it could lLecome

)
R

¢ thes two-phas2 zcondensation mode a

feed ~and-tleed mod=?

2 Do you know what the effect would be == let re
strike that. You =tate that =-- do you Xnow what the effect
would »e on the nusber of demands for ECCS if the

- \ - - P - - &1 -
pressurizer heatzsrs were made fully safety-grade?

1

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON. D.C. 20024 (202) 554-2345



10
n
12
13
14
15
16
17
18

19

21

24

8728

: Na, I don‘'t.
~ ~ - 1 g _— & o wd 1 ~
# © ycu know what the effect will be on the number

cf demands for FCCTS by adding one heater bank to emergency
pover or to adding to capability of connectinc one heater
bank to emergency power?

B No.

L8

Cuestion 16 ==

1

EXCuse me. The effect would be to lessen the

demands on the ECCS, I don't know guantitatively how much
it would be lessened.
Q Question 1€, You state that "In the unlikely

event of loss of pressurizer heaters for T¥I-1, the
actuation of ECCS” =--- that's not exactly what you said.

Let me reai exactly what yocu says "The actuation of ECCS
for a loss of rressurizer nheaters would be an unlikely event
at TMI-1, since adequate means is orovided to the
opportunity to control system pressure utilizing the

charging and letdown systems and by controlling the cocldown

7ould you tell me, please, which pumcs are uced
for the charging system?
B The charsing system is a generic term. For Three

Mile Island Unit 1, the charging system is the makeup
system. 2And I believe that high-pressure injectien pump or

"

mak2up pump nunmber ® is uysed,

ALDERSON REPORTING COMPANY, INC,
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¢ tech specs £o. Three Yile Island Unit 1 allowvs

T

the plant he three FPI punmps

*
J
O
i+ |
v
L8}
)
L4
n
*
[
A4
-

orly two of

.

functional is that correct?

-
pa

A i think so.

Q Would it be accurate to say that the charging
system uses the same pumps as the high-pressure injection
system?

A Yee, the makeup system uses the same pumps as the
high=-pressure injection systenm.

Q I believe it is on the record that the letdown
system is not safety-grade, is that correct, for Three ¥“ile
Island Unit 1?2

A I don't think it is.

A And when you refer toc contreolling the cocldown

rate of the steam jJenerators, is that done by the use of the

turbine bypass valves and/cor the atmospheric dump valves?
" Yas.,
C And those are also not safety-grade for Three Mile

Island Unit 17

2, they are not. PBut let m2 point out that these

g

valves are located outside of containment. In the process

h

of cooling 3own br heat loss from the pressurizer in the
event that the pressurizer heaters were lost would be very
small. So that it would take, at a depressurization rate of

100 pesSeie per Rour, it would take a fairly long time before

ALDERSON REPORTING COMPANY, INC,
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the primary system would reach the saturation prescure.

his time the relief valve f£rom the s

W

cendary systenm

L]
v
(ad
= 5
'J
|
N

we have had previous testimony on the
subject, and I “on't want to get back into it again,
particula“ly when I am by myself. Do the tech specs for
“hree Yile Islani Unit 1 :e;ui:e the availab:iiity of both

groups of neaters as a limiting condition of creration?

I haven't

.
]
- 2
w
<

D
)
-
..l
(8]
8]
~
D
(o %
w
ot
e

.
0
ot
(4]
0O

r
0n
s |
o
8]
"
-

observed that in the tech specs. In fact, I haven't read
them. Rut the procedures require, of course, that the plant

Pe shut down if ths pressurizer heaters are not available.

#

f the procedures require the plant ta be shut

down if the pressurizer heaters are not available =-=-

A Yos,
0 -- the modifications will recuire that two of the
banks ¢of heaters out of the €ive, I think, have the

capability ¢f being connected to emergency power; is that

correct?

T

]

-
w
or

3

1]
=
-
o
b
(@]

lerstanding c¢f what will te done.

C With respect to those two banks of heaters, 40 you
know whether the tech specs for Three ¥ile Island Unit 1
regquire both to be available as a limiting condition of
operation?

-

> 2on't gnove

e
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witness at this tinme.

Do you want to cross-examine him, “re. Cornsife?

=
1

¥R+ DORBNSIFE:s I am sorry, ¥Mr. Chairman, ¥r. Adler
had some other business. He had to g0 to the office for a
while. I am going tc be exclusively representing the
Commonwealth. I have nc guesticns for the witness.
CHAIEYAN SMITH: “r. Baxter?
ME. BEAXTFR:; T have no guestions.
BOARD EXAMINATION

BY ¥P, JORDAN:

Q Question 16, which you were .just considering in

"

your reply toe Ys. Weiss, guotes a section of NUPREE-0578¢,
which says: "There is a need tc consider the upgradinag of
those precssurizer heaters and associated contrecls reguired
to maintain natural circulation at hot standbly conditicns to
a safety-grade classificatione.

Are you saying there was a consideration made and,
as a result of the concsideration, they decided against
upgrading to safety grade?

2.1, I guess that is ry testinmonye.

el

C That is your testimony. That ics what I wanted to
maks sure. What T am askingo iss There was consideration

given, as required by NUREC-0578?
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A Yos,

All right. 1In answer to fuestien 13, which is,
"What would be the effect of high-pressure injection at
division,™ you reply, "The water added by the KFI systenm
weculd act to prevent loss cf pressurizer level and to
increase th2 reactor system pressure so that beciling in the

loops would not occcur.”

How does the high=-pressur

m

injection cystenm

increase th2 syst2. pressure? Is it by compressinc the
steam bubdlkles or by going sclid?
A I guess in the scenario that I prostulate, as heat

was lost from the pressurizer, the pressure would bhe dropped
in the rrimary system to the set point of the high-pressure
injection system. During this time, the system would not Lte
solid. And then when the nhigh-pressure injecticn was

actuated, the pressure would incre

lal

d this weould be by

I
"
©
-

w
> ]

compressicn of th2 bubble in the pressurizer.
iowever, if the system was left at a hich pressure
and was not depressurized and the prescsuyrizer heaters were
not operational, the bubble would gradually condense and the
system would be s=so0lid.

0 Would it go so0lid before you reached the cold

shutdown condition?

o The precedures for going to rnld shutdown call for

[+

bypassing the high-pressure injection system and bringing

ALDERSON REPORTING COMPANY, INC,
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8733
the plant 15wn. 52 the hich=rressure injection would not be
actuated, The systenm would be gradually deprescsurized by

removing heat thrcugh the steam generators, and then

)

pressure could be controlled, i

"

need te, hy controllinec the

charging and letdown system. Zy using these systems, the
pressurizer would not have to be brought solide.

N
-

A Only if the reactor systenm was

L2
(ad
Y]
o
w
U
'
-
e
'ad
b=
1]

e

(=

pressyrized state and not trcught down, without pressurizer
heaters, the system would gradually go seclid.

Q I guess T am puzzled a bit, because you are saying
that you could control the pressure by the charging and the
letiown system without geoing snlid.

L) Yes, This is the normal procedure. The idea, of
course, is to decrease the pressure. The operator would bte
decreasinc the pressure by removing heat from the steanm
generators, but he would alcoc try to maintain the system in
a subcooled condition. Heo would do this by adjusting his
charging flow. As he brought the system down in pressure;
there would be 2 shrinkage ¢f water in the system. So that
to maintain a constant pressurizer level, ha would have to
add water to the svystem, using the makeup cumps, during the
time of ceooldown.

0 I see. Tc¢ you are saying that by maintaining the

pressurizer level, he will maintain a ocressure?

ALDERSON REPORTING COMPANY, INC,
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ven without heaters, because of the heat capacity
of the water in the pressurizer?

A Yes. And it woul? reguire a small amount of steam
all the time a= he was decreasing the pressure, because the
specific volume of the steam would be increasince. So, as he

brings the system down, even though steam is condenced, he

Okaye With respect tc the fequovah tests that you
referenc in Question 9, were those tests performed prior to

operation and, hence, without any after-heat in the core?

ALDERSON REPORTING COMPANY, INC,
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10

1"

12

13

14

15

16

17

18

19

21

24

e
3
.4
v
+
v
)
g
L
w
0]
=N
o
be
D
a
3
ot
[
« 4
v

r2actor at a power of
percent, and then the reactor coolant pumpes and pressurizer
heaters were trippzd.

Q So the 2 percent power simulated the after~heat

that might be in the ccre of another reactor?

B Yes.
(Pauce,)
Q I think ¥Ys. Weiss has already asked the other

gquestions that T had on your

*

estimonye.
CR. JORDAN: I have no further questions.
MRe CUTCHINs No further guestions.
CHAIRYAN SWMITHs V¥s. lieiss?
MS. WEISS: I have one to follow up what Cre.
Jordan asked.
CROSS-EXAMINATICN ON RBOARD EXAMINATION
BY ¥R, NEISS:
He arked ycu, Mr. Jensen, whether *here was
specific consideration made to upgrading the hszaters to
safety grade and you said, yes, there was. Could you tell
me, please, where I could s2e that document anywhere?

LY Well, what I was referring tc basically was nmy
testimony which is on the need to make the pressurizer
heaters safety grade,

0 Your testimeny references the statement in

NUREG=0S578 which iz also re

P

erenced by UCS in cur

ALDERSON REPORTING COMPANY, INC,
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uporading of those pressurizer heaters and associated
controls raguired to maintain natural circulation at hot
standby conditions to a safety grade classification.” Cuote.

Dr. Jorian asked you if that consideration had

been made. I think your answver was yes; is that correct?

a»

have ca2rtainly considered it. I have written
this testimony about it.

Q Your answer is it was corcsidered only by you in
your tecstimony?

A That's all I have knowledge of. It may have Leen
considered by many other people. That's all T have direct
knowledae of.

Q Are you awars if any group on the staff d4id a

specific analyesis to consider the upgrading of the heaters

-

and controls tc safety grade?

A I'm note Fut th2re mazy well have been such a
groupe.

C If there were one, you are not awvare of it?

A I can't think of it at this moment.

¢ Pid the lLicensee ever submit any dccumentaticn

describing what would be reguired to do a full upgrading of
the heaters at Three MYile IT=sland U"nit 1 to you in connection

with your considerations?

ALDERSON REPORTING COMPANY, INC,
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A I haven't seen such a document.

hen vyou donr't know -pecifically what desian

¥Se« WFISSs No further qQuestions.

(Fauce,)
REDIRECT EXAMINATICON
BY ME, CUTCPIN:

0 The zyesticn has been, was the

LA ]

e corsideraticn by
othars to the recommendation of NUFEGC~-0S78 that the
pressurizer heatars bte upgraded to full safety grade

~

status. To your knecwlaedge, is there a NUBEC~-0€660 task

tem which would reflect a requirement that

action plan

=

these heaters be fully upgraded?

MS. WEISSs If that is what the guestion was, that
is not -- T did not intend the guesticn to imply that there
is 2 requirsment that they be upgraded, but mrcely that
there ic a2 statemen. of the need to conzider upgrading.

MRe CTTCHIN: The reason 7 used the wvourd

"regquirement” and differentiated between requirement and

[o%

recom-2ndation is I Yelieve I heard Dr. Jordan perhaps
misspeak when he ra2ferred to the 0578 requirement and I
wanted to make sure that that was a recommendaticn.

%y question is, is there a task action plan itenm,

and T think that i€ a better indicator ¢f whether these

ALDLRSON REPORTING COMPANY, INC,
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ctecommendations were picka2d up.
TRT “everoe T “ne : ' - .
HE WiITNESES: I Just don't remenmler,

¥R, CUTCHINs: I believe, ¥r. Chairran, NUREG~-0660
could speak for itself.

15 g PP prg——
RAIRYAN SNIT

d4s Certainly it can. Why don't you
g0 right to 1t?

do not have it, but I was hoping

L=}

parhaps the witness would kncw, and we can nake an effort to
t i=s my understanding that it does not.
Therefcre, I couldn't cite you where it does,

CHAIE¥AN SEITH: 2Anything further with MNr, Jensen?

(No response.)

CHAIRYAN SMITHs VYou're excuced., .

(Fitness excused.)

s« SAXTERs ¥r. Chairman, I am coing to have to

-= T apclogi I have to ask for an early lunch break.

P
8]
D
.

One of the three membercs of my next panel stayed in his
hotel rcom nureing a miner variation c¢f what is ccing around
here, We will rte ready after the cne-hour lunch break.

I am not sure whether you cucht to

« ZAXTTE: He is on his way here ncwe.

S, WEISS: Let me just say, I feel at an extrenme
diszdvantag? on an issue that ¥r. Follard has testimony on,
to o intoc the exarminaticn of the witnesses withcut hinm

ALDERSON REPORTING COMPANY, INC,
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beisleve that I am prepared to go forward at this point.

¥%. CUTCHIN: Mr. Chairman, am I ynderstandine Me.
Weiss correctly that, with respec+* to the cross-examinaticn
plan, she was relying heavily con ¥r. Psllard to do the
examination himself? TIf that be the case, then I think it
is understandalls that she is unabdles to go forward.

-

) planning tc ask the majority of

¥

—

-
e O

o
.

e

fu

But ha

-~

0

the guestions hersalf, maybe we could make the attempt to go
as far as she could, And then where she reached the point
where she thought Yr, Pcllard was the appropriate one to ask

the guestions, maybe we would have to run Aown.

-

(&)

1w
. *-.LS

() ]

¢ It is not that I was thinking that he
would do a lot of the guesticning himself. But he prompts
me. And it is extremely difficult to go forward on a
subject like this next one without him here, as T think both
of the other counsel would testify that they would not like
to 3o forward without their technical advisors next to then.

ME. BAXTEP: MNo, T wouldn't like to. Cn the other
hand, a goosl deal 3f the consultation is done ahead of time
in preparing the plan.

Thess witnesses fully sxpect to be here tomorrow,
and I would hcpe that =-- or ask whether we couldn't make an

-

attempt at it, ¥s. Welss. And if, with the

ALDERSON REPORTING COMPANY, INC,
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crose-exanination trat the Commonwealth has and the Board's
examination, we don't fill the afterncon, we could bhreak

early. And perhaps VYr. Pollard will be well encuagh tomorrow

v

that we could continue cr come back to you.

M3, WFISS:¢ It's fine with me., If you =-- if other
people, if the Poard and the parties want to dc the
questioning, I have no objection to that., I do have an
objecticn to my having to go forward with mine,

CHRIRYAN SNMITH: They're going t2 be here., Why
don't we begin and see -- I don't have the cross-examination
plan, nor the tastimony before me. Dc you have
cross-examination, 4r. Lornsife?

¥R. DOERNSIFEs Yes, sir. I telieve we submitted a
plan on 5, not 6.

CHAIRMAN SMITH: I think we should begin, and then
wvhen the prolblem actually ccmes up, we coma face to face
with the problem, we will deal with it then.

M2« BRXTE=: Tt would seem t2 me that at least the

planned guestiocn or the first guestion can te asked, I

e

understand the problem with follow-up guestions. t least

that's wher2 T need my technical assistance. 2And the

witnesses would ke back Friday for those follow-up 7.nestions.
I don't understand why ¥s. Weiss couldn't ask at

l2ast the initial planned guestionse.

CHATIRYAN SMITE: I agree that you are coing to

ALDERSON REPORTING COMPANY, INC,
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10

n

12

13

14

15

16

17

18

19

21

N

24

B741
have to have access to Yre. Follard to ievelop the record

fully on this point i I think that is

h
<
o
|8
™
-
O
[
[
o
.
1.
b= J
i

quite clear, that you regularly depend upon him even when
you are doing the examination.

I think you should lcck at your cross-examination
plan just to se2e what you can 4o, and then we will worry
about it when it actually becomes time.

¥E. BAXTERs ¥Mr. Chairman, I have ancther sort of
extracrdinary suggesticn to consider. I note ¥s. Pradford
is here, and whethar we can ingquire whether she would be
prepared to go ahead with the argument on Dr. Eeyea this
afternoon, which w2 would be if there is excess tinme
available, .

CHAIRMAN SPITEs ™id you hear the suggestion, lNs.
Bradford?

¥sS

e 2RADFCPD: I wouléd prefer to do that tomorrowvw.

CHAIRMAN SMITHs Other

A a

h

3

lad

yreference, isc it

»

n

"

3

possitle for you t5 do it this afternnon? Bear in mind, M=,

.

Bradford, w2 hzve been very, very accommedating,

©

As a matter of fact, on second thoucht, when t
Board set this for the 16th we did it withcut hearing
objections from the other ;2ople and it really was not fair
timing for ite So if you can present your argument later
this afternoon, it would be very helpful. If you cannot,

okays It's up to vou.

ALDERSON REPRTING COMPANY, INC,
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B742
e BEADFORDs I would prefer to de it tomorrow.

don't havs my pacers hers today. I wvas nct expectine to

CHAIRNMAN SEITH: 11 rightes Then I have another.
Let's start and th2n see what guestions the Ecard and others
might have. And then ve will see if you can start, and if
you can't then pechaps ¥r. Pollard might feel better. We

have enough prcoctlems than to rule on probtlems btefore the
b 4

Now, I have another preliminary matter. 1 wender

if ve could enlist your aid in communicating with Yr. Jordan
about what his preference is with respect to the
intervention of PANE in this prcceeding. There is a rather
unusual sityation. The Commission's order was predicated
upon rejecting psychological stress contentions.

FANE has nothing axcept psycholcgical stress
contentions. A determination has to te made by someone

whether or not the Commission's order itself was the actiun

terminating the interventicn of PANE, in which case then

PANF has its remedies, or whether kr. Jordan believes that
the Poard should issue an order effectuating the

Commission's determination and rejecting the getition to
intervene.
Ss before I decide on what we should do on it, ¥r.

Jordan should hzave an oprortinity =-- excuse me?

ALDERSON REPORTING COMPANY, INC,
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I'Re CUTCEIN: Don't ycu mean Yr. unningham =< I'm
SOTrTrY.

CHAIPYAY S¥MITH: There is an Tntervenocr here ==

“f. CUTCHFINs I sheculdn't have interrupted.

CHAIRMAN SMITHs: Coul?d you do that for us? 1If it
is not convenient =--

MSe WEISS: It is no prodlems I have toc call the
office anyvway.

CHAIZVYAN S¥ITHs @we would like to hear from him
what his preference is or what his view is cn the problem.

We will adjourn, then, until 1300 pe.m.

(Whereupon, at 11455 a.me., the hearing was

-

recessed, to reconvene at 1300 pemes the same day.)

{

ALDERSON REPORTING COMPANY, INC,
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stand, and we call Gary T. Urquhart and
Whereupon,
TARY T« URQUHART

JAMNFS H. CORPEA

ver2 callesd as witnesses on behalf of ¢

(o %

having reen first
fallowss and
Whereupon,

ROPZERT C. JONES
was recalled as a witness on behalf of
having been previously duly sworn, was

tastified as followss

DIRECT EXAMINATICON

RY NE. BAXTER:

)

Going from my left tc right,
state your name, positicn, and rlace of
? (4ITNESS JONES) BRobert C. Jo
Wilcox Company, lLynchburg, Virginia.
Q What is your position?

A (WITNE

m

analysis uvnit.

.
-
LR
e
b
n
]
1
EA )
L )
™
e e
-3
—
]
Ry
a)
3
1
"
£
=
oF
»
"
*

(1

Jone

BT744

$0C ;.7!.)

€ to the

R, Correa,

he lLicensee and,

the

uly svwern, vwere examined and

Lice

examined

A
‘

testified as

nsee and,

and

would each of you

employnent?

nes,

ALDERSON REPORTING COMPANY, INC,

-

Jloe

S JCHES) CZuperviscor engineer,

ECCS
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manager of the auxiliary eguiprent unit, nuclear power
generaticn divi=ion, abock £ Wilcox Company.

3 (4ITNTSS COEREA) James ¥, Ccrrea, SEU,
Parsippany. “echanizal engineer in the mechanical
components se~tion.

0 Gentlemen, I call your attention to twe documents

n

which bear the caption cf this proceedings The first one is
dated September 15, 1980, It is entitled "l icensees
Testimony of James He. Corresa, Gary T. Urquhart, and Roblert
Ce Jones, Jr., in Pesponse tc¢ UCS Contentions £ and 6,
Valves and Valve

estingo”

The second document is dated October 28, 1980, It

(s
o

is entitled "The Licensees 7T mony of James K. Correa and

D

s
Gary T. Urguhart, in Response to the Poard ‘Questicn on "CS
Contention 6."

Does the tastimony associated with your names in
these two documents, includfing the attached statement of

professional gualifications, rep ent testimony rprepared by

"
®
0

centaticn at

cn €or pr

[N
4]
[

your or under your direct superv

iy

A (NITNESS JONES) fese.

G ir s rquhart?

A WITNFESS URQUHART) VYes.
0 ¥re Correa?

b (SITNEES CCORRE1R) Yes,.

ALDERSON REPORTING COMPANY, INC,
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1 ® o you have any changes oOr correcticns to make to
2 your testimony, Yr. Jones?
3 * (AITNFES JONXFES) Noe.
4 e ¥ce. Urguhact?
5 A WITNESS URCUFART) No.
6 Q Mr. Correa?
7 2 (NITNESS CORRER) No.
3 * Is the testimony true and accurate, to the best of

9 your knowlalge and belief?

10 2 (HITNESS JONES) VYes,

n A WHITNFSS URQUHART) Yes.

12 A (HITNESS CORREA) VYes.

13 MR. BAXTEE: ¥r. Chairman, I move that the

14 testimony identified be rcceived ‘into svidence and

1§ incorporated into the transcript as if read.

]

16 MS. WEISSs Xo otijection.,

17 ¥E. CUTCHIN: No objection.

18 CHAIZYAN SMITE: The testimony is received.

19 (The documents referred %o

20 were marked UCS Exhibits

21 Yo« 2 and 3 for identification
2 and received in evidence.)

23 ¥3. BAXTER: I have gquestions on oral rebuttal,

24 but no cne is representing the Commonwealths T don't know

26 what to suggest to doe.

ALDERSON REPORTING COMPANY, INC,
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

METROPOLITAN EDISON COMPANY Docket No. 50-289

(Restart)

(Three Mile Island Nuclear
Station, Unit No. 1)

e i S

LICENSEE'S TESTIMONY OF

JAMES H. CORREA AND GARY T. URQUHART

IN RESPONSE TO THE BCARD QUESTION ON UCS CONTENTION 6



QUTLINE

This .<stimony supplements Licensee':s Testimony of James
H. Correa, Gary T. Urquhart and Robert C. Jones, Jr. in
Response to UCS Contentions 5 and 6 (Valves and Valve Testing),
dated September 15, 1980. 1In particular, this testimony
responds to the Board Question relating to UCS Contention 6.

The testimony explains that while the pressurizer safety
valves perform a safety function, the PORV does not. Because
of the design of the safety valves, it is expected that they
can perform the required safety function of opening and
discharging liquid or two-phase fluid if necessary. 1In
addition, the experience during the Crystal River transient of
February 26, 1980, and in the fossil power industry generally,
provides some assurance that the results of the EPRI test

program will be favorable.



INTRODUCTION

This testimony, by Mr. James H. Correa, Engineer,
Mechanical Components, GPU, and Mr. Gary T. Urquhart, Unit
Manager, Auxiliary Equipment Unit, Babcock & Wilcox Company, is
addressed to the following Board Question regarding UCS
Contention 6:

The board wants more than just a schedule for

testing of reactor coolant system safety and

relief valves, as is required pursuant to

NUREG-0578. Is there reasonable assurance that

the tests will be successful, 2.g., that there is

good evidence that tha valves will indeed perform
in an accident environment?

RESPONSE

BY WITNESSES CORREA AND URQUHART:

The original design and testing of the pressurizer power
operated relief valve (PORV) and safety valves was described in
Licensee's testimony in response to UCS Contentions 5 and 6
(Valves and Valve Testing) (pages 4-8). As also addressed in
that testimony (pages 2, 3 and 7) the PORV does not serve a
pressure relief safety function. The safety valves, however,
do serve a safety function in that they provide Reactor Coolant
System overpressure protection. The safety valves may also
serve as a safety-grade discharge path for reactor coolant
fluid during feed and bleed operation - see Licensee's testi-
mony in response to UCS Contentions 1 and 2 (Natural and Forced

Circulation) (page 12).



The only function required of the safety valves in order
to provide overpressure protection or for feed and bleed
operation is to open and discharge fluid. The disc lifts in
response to the system pressure force on the disc face. The
pressure at which the disc lifts - i.e., 2° .nich the valve
opens, or functions - is dependent on the opposing force
applied by the valve spring. Because of the construction of
the valves there is no reason to expect that liquid or two-
phase flow conditions would have a detrimental effect on the
ability of the valves to perform their required function.

This conclusion is specifically supported by the experi-
ence at Crystal River on February 26, 1980, and the examina-
tions subsequent to that transient - see Licensee's testimony
in response to UCS Contentions 5 and 6 (pages 6 and 7). The
valve opened at 2400 psig; was open for approximately 20
minutes; experienced saturated steam, two-phase fluid and water
at 2400 psig, 410°F with a maximum flow rate of 700 gpm; and
reseated at 2300 psig (4% blowdown). These conditions are
similar to those in one of the valve tests in the EPRI test
program, in which the valve is set to open at 2500 psig, pass
450°é water at a maximum flow rate of 1000 gpm, and reseat at

approximately 2375 psig (5% blowdown).

Also, safety valves are used extensively in fossil power
applications. Many of those valves are similar in basic design

to the valves at TMI-1l and have experienced flow conditions



other than steam. There is no known power industry incident of
a properly set and maintained safety valve failing to open upon
demnand, even though liquid and two-phase flow through these

valves has occurred.
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GPU Service Corpeoration
100 Interpace Parkway
Parsippany, New Jersey 07034
B8.S., Mechanical Engineering, Rensselaer
Polytechnic Institute, 1969.
Mechanical Engineer III, GPU Service
Corporation, 1978 to present. Responsible
for providing technical engineering on
valves for GPU system nuclear power plants;
providing technical support to resolve
lé problems, including repair

commendaticns anéd field technical
guicance; providing technical support
for plant modificaticns, including writing
technical specifications for valves and
modification documentation packages. Cther
responsitilities have included :ev;ew:ng
flow diagrams for proper valve selection;
reviewing architect-engineer technical
specifications for technical content
including referencing the proper codes
and standards and valve design features.
Mechanical Design Engineer, Foster Wheeler
Corporation, 1972 to 1978. Performed
engineering work on primary sodium wva s
for the fast flux test facility and
steam ‘enera*ors for 2 high temperature
gas cooled reactor. Responsibilities
included preparing material and
sub-contractad machining reguisition
packages; vendor surveillance; preparing
and issu.“c shcc fabrication releases
which incl rawings and shop procedures;
and the :esol;:;on of wvendor material

and machining proclems and shop
fabrication pr“blems in the areas of
manufacturing, materials ané quality
control.

Cognizant Engineer, Machinery Apparatu
Cperaticn, General Electric Company, 1970
to 1972. Performed technical engineerin
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Unit Manager, Aax-‘-arg E
Onit, Equit sment Engineering
Babcock & Wilcox Co., 1980 ¢t
Responsible for preparation of
eguipment ,ecifica:ions for equip
such as valves, heat exchangers, s
pumps and tanks, evaluation of
vendors' designs, review and approval
of vendor submitted documentation, and
resolution of field problems.
. Senior Engineer and Supervisory
Engineer, RCS Mechanical Design CUnit,
Component Engineering Section, Babcock
& Wilcox Co., 1976 to 1980.
Responsible for detail design ané
analysis, manufacturing lza.son and
resolution of shop and field problems
for the reactcr ip*esrnals (core
support assembly).
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Various assignments in Qualit Yy Control
(Assurance) and Materials Engineering
for the Focssil Power Generation
Division, Nuclear Egquipment Division
and Nuclear Power Generation Division,
Babcock & Wilcox Co., 1970 to 1976.
Responsibilities included preparation
of manufacturing procedures such as
nen-destructive examinaticn and

. welding, material selecticn, eval-
wation and analysis for fossil boilers
and the ;e:formance of internal and
vendor quality audits.,
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QUTLINE

The purposes and objectives of this testimony are to
respond to UCS Contentions 5 and 6, which assert that proper
operation of the pressurizer power operated relief valve (PORV)
is necessary to mitigate the consequences of accidents, that
the failure of the PORV can create or aggravate a loss of
coolant accident (LOCA) and that appropriate gqualification
testing has not been performed to verify the capability of the
reactor coolant relief and safety valves. The testimony
discusses that the PORV was not designed to fulfill a safety
function and is not required for mitigation of design basis
LOCA's. It is explained that while the PORV can be actuated
and potentially remain open, creating or aggravating a LOCA,
analyses have been performed to demonstrate that these tran-
sients can be safely mitigated. Changes to minimize the
possibility of such an occurrence are also addressed. The
testimony continues with a discussion of the original design
and testing applied to the pressurizer relief and safety
valves. Recent experience at Crystal River 3 during which a
safety valve flowed steam, two-phase fluid and water is
ad?.essed. Modifications being made to the PORV, and the EPRI

valve testing program are described.
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INTRODUCTION

This testimony, by Mr. James H. (orrea, Engineer,

. Mechanical Components, GPU, Mr. Gary T. Urquhart, Unit Manager,
Auxiliary Equipment Unit, Babcock & Wilcox Company, and Mr.
Robert C. Jones, Jr., Supervisory Engineer, ECCS Analysis Unit,
Babcock & Wilcox Company, is addressed to the following

contentions:

UCS CONTENTION NO. 5

Proper operation of power operated relief
valves (PORV's), associated block valves and the
instruments and controls for these valves is
essential to mitigate the consequences of acci-
dents. In addition, their failure can cause or
aggravate a LOCA. Therefore, these valves must be

‘ classified as components important to safety and
required to meet all safety-grade design criteria.

UCS CONTENTION NO. 6

Reactor coolant system relief and safety
valves form part of the reactor coolant system
pressure boundary. Appropriate qualification
testing has not been done to verify the capability
of these valves to function during normal,
transient and accident conditions. In the absence
of such testing and verification, compliance with
GDC 1, 14, 15 and 30 cannot be found and public
health and safety is endangered.

UCE withdrew its sponsorship of its Contention No. 6, which has

. been adopted as a RPoard Question (See Board Memorandum and



Order of Prehearing Conference of August 12-13, 1980, dated

August 20, 1980).

RESPONSE TO UCS CONTENTION NO. 5

BY WITNESS JONES:

UCS Contention 5 states that proper operation of the
pressurizer power operated relief valve (PORV) is necessary to
mitigate the consequences of accidents and that the failure of
the PORV can create or aggravate a loss of coolant accident
(LOCA). Contrary to the contention, the PORV is not required
for mitigation of design basis LOCA's and, while a LOCA would
result if the PORV did not close after being actuated, such as
occurred at T™I-2, the safety-grade Em.rgency Core Cooling
System (ECCS) is designed to mitigate the event and to assure
adequate core cooling.

The original design function of the PORV was to provide a
pr2ssure relief capability which, in conjunction with plant
control system actions to reduce reactor power and/or adjust
steam generator feedwater flow, would prevent a reactcr trip on
high primary system pressure during various operational
transients. 1In this manner. unit availability would be
enhanced. The relief capability of the PORV was not designed
to fulfill a safety function. The high pressure trip function

of the Reactor Protection System (RPS) and the pressurizer



safety valves provide the reguired overpressure protection for
the Reactor Coolant System. The RPS and the pressurizer safety
valves are safety-grade equipment and comply with applicable
criteria.

Since the T™MI-2 accident the setpoints for the PORV and
the high pressure reactor trip setpoint have been inverted. 1In
the original design and operation of T™I-1, the opening pres-
sure for the PORV was 2255 psig and the high pressure reactor
trip setpoint was 2355 psig. These setpoints are now 2450 psig
and 2300 psig, respectively. As a result, actuation of the
PORV is not now expected during operational transients provided
that feedwater is delivered to the steam c¢enerators in a timely
manner. Thus, the frequency of PORV actuation has been
reduced.

HBowever, there are still circumstances where the PORV can
be actuated and potentially remain open, creating or aggra-
vating a LOCA. Analyses have been performed to demonstrate
that these transients can be safely mitigated (as defined by 10
CFR Part 50, Paragraph 50.46(b)) by the ECCS. These analyses
included both a stuck-open PORV case (i.e., the PORV causes a
LOCA), and a scenario in which a small-break LOCA occurs
simultaneously with a loss of all feedwater and results in a
subsequent stuck-open PORV (i.e., the PORV aggravates a LOCA) -
see Licensee's testimony on Additional LOCA Analysis in

response to UCS Contention 8. Additionally, there have been



several changes made to enhance the operator's ability to
recognize and terminate a transient caused by a stuck-open
PORV. Specifically, an accelerometer which senses discharge
line flow and discharge line flow measurement instrumentation
are being provided. These, along with PORV position demand
indication and PORV discharge line temperature measurement,
will provide additional assurance that PORV position will be
recognized. Also, the PORV and block valve have power supplied
by the emergency power system. This provides the capability
for closing the block valve upstream of the PORV, in the event
of a stuck-open PORV and a loss-of-offsite power.

In summary, and contrary to the above contention, proper
operation of the PORV and associated block valve and the
instruments and controls for these valves is not essential to
mitigate the consequences of design basis LOCA's and, although
the failure of the PORV can create or aggravate a LOCA, the
consequences of such an accident can be safely mitigated by

safety-grade equipment.

RESPONSE TO UCS CONTENTION NO. 6

BY WITNESS URQUHART:

UCS Contention 6 asserts that appropriate gqualification
testing has not been performed to verify the capability of the

reactor coolant relief and safety valves. Contrary to this



assertion, these valves - the pressurizer power operated relief
valve (PORV) and safety valves have - been properly designed
and tested pursuant to applicable criteria.

The pressurizer safety valves are components important to
safety in that they are both part of the reactor coolant
pressure boundary and functionally provide overpressure
protection for the Reactor Coolant System (RCS). The valves
were designed for and protect the integrity of the RCS at the
design conditions of the primary system - 2500 psig and 670°F.
Reference 1 describes in detail the pressure relief criteria
for the valves, the method of analysis to develop the criteria,
and the results and conclusions of the analysis. As is shown
in the referenced document, the RCS is adequately protected by
either of the two safety valves since each is capable of
relieving the required capacity.

The relief capacity of the safety valves was established
consistent with the applicable edition and addenda of Section 9
of Section III of the ASME Boiler and Pressure Vessel Code.
This included certification by the valve manufacturer of the
capacity of the valves utilizing prototypical testing to
establish discharge factors and analytical verification of the
ability of the valves to withstand design and operating
pressures.

The safety valves were also designed in accordance with

the requirements of Section III of the ASME Code to assure



reactor coolant pressure boundary integrity. Testing and

examination of the valves during and following manufacturina

and testing included the following:

(a)

(b)

(c)

(d)

(e)

(£)

Chemical and mechanical testing of the materials.

Volumetric examination of the materials.

Surface examination of the materials.

Hydrostatic pressure testing of the completed

valves at the manufacturer and after installation.

Verification of set pressure.

Seat leakage testing following opening and closing.

Also of significance with regard to the capability of the

pressurizer safety valves is the trans.ant which occurred

February 26, 1980, at the Crystal River nuclear unit, a plant

with a B&W nuclear steam system and components similar to

TMI“]. .

During the transient, one of the two safetv valves

lifted at approximately 2400 psig and flowed saturated steam,

two-phase fluid and liquid water. The water flow rate was up

to 700 gpm and the valve reseated at approximately 2300 psig,

blowdown of about 4% below the opening pressure.

Subsequent to the transient, the affected valve was

subjected to detailed laboratory inspection and testing to

determine if any damage had been sustained. The set pressure



of the valve was checked three times and determined to be
approximately the 2400 psig experienced during the transient.
Leakage was measured at about 1.1 gpm. Disassembly and
inspection identified steam cutting of the valve disc and a
damaged bellows assembly. The steam cutting was most likely
caused by leakage that was present prior to the transient. The
damage to the bellows did not appear to be due to the February
26, 1980 transient. Neither the steam cutting of the disc nor
the damaged bellows impaired the intended pressure relief
function of the valve. In summary, no damage detrimental to
the proper operation of the valve was discovered even though it
had experienced flow conditions other than saturated steam.

The pressurizer PCRV was desianed for the same system
conditions as the safety valves - 2500 psig and 670°F. The
valve design was governed by the same ASME Code requirements as
the safety valves as it related to pressure boundary integrity,
and the valve was tested and examined in a manner similar to
the safety valves. Because the PORV is power operated in
response to an independent pressure signal, verification of set
pressure was not applicable. Verification of valve opening and
closing was performed however, prior to shipment and following
installation. Also, as discussed in the testimony above in
response to UCS Contention 5, the PORV does not serve a
pressure relief safety function. Therefore, certification of

relief capacity was not required nor was such considered

=



necessary, and an upstream isolation/block valve is allowed by
design criteria and is provided. Relief capacity was estab-
lished by design analysis. The General Design Criteria are
applicable to the PORV only to the extent that it forms part of

the reactor coolant pressure boundary.

BY WITNESS CORREA:

The PORV which will be installed in TMI-l1 prior to restart
is the TMI-1 spare PORV. This valve was ordered per the
original PORV reguirements, was manufactured in 1978, was "N"
stamped per Code Case 1581, and in general satisfies the 1977
Edition with the Winter 1979 Addendum of Section III of the
ASME B&PV Code for fabrication reguirements.

The valve is being modified per the manufacturer's latest
design features to improve seat tightness. The modification is
being performed per the latest ASME B&PV Code, Section III,
requirements. As part of the modification effort, the valve
will be disassembled and all critical dimensions will be
recorded and checked against drawing requirements. In addi-
tion, all moving parts will be inspected for surface finish and
signs of wear caused by the original testing of the valve prior
to its shipment in 1978. This inspection of the valve inter-
nals will ensure that the valve parts meet all reguirements.
After reas.:mbly of the valve, it will be seat leak tested and
opened at its set point. This will ensure that the valse will

function properly.



Prior to being installed in TMI-l1 the valve will again be
seat leak tested. During hot functional testing the valve also
will be actuated to ensure its functional ability and to test

‘ all downstream instrumentation.

A valve testing program is also in progress. This program
is being conducted by the Electric Power Research Institute
(EPRI). The purpose of the program is stated in the EPRI
Program Plan for the Performance Testing of PWR Safety and
Relief Valves, Revision 1, dated July 1, 1980 and is as
follows:

The primary objective of these tests is to
evaluate the performance of each of the various
types of reactor coolant system safety and
relief valves in pressurized water reactor plant
service for the range of fluid conditiins under
which they may be required to operate. The

' requirements are that:

1. The safety and relief valves open and close
on command, when subjected to simulated
plant operational conditions calculated to
result in valve actuation.

2 The flow capacity of the valves be estab-
lished.

The second objective of the program is to obtain
sufficient piping thermal hydraulic and support
reaction load data to permit confirmation of
analytical models utilized for plant unigque
analysis of safety and relief valve discharge
piping systems.

. 1 These conditions will be defined based on an evaluation
of the transients specified in Regulatory Guide 1.70,
Revision 2.




The program plan to be followed in evaluating
the performance of PWR safety and relief valves
includes a number of elements which are
described in the following:

A test program will be performend in which
selected, actual safety and relief valves
are tested under fiuid conditions which are
calculated to occur during anticipated
operational transients and postulated
accident sequences in PWR plants. These
fluid conditions include steam, water and
transition from steam to water. The
primary purpose of these tests is to
demonstrate that the valves will open and
close as required when subjected to
simulated transient conditions and that the
flow capacity of the valves can be correct-
ly pradicted.... It is expected that all
testing will be complete by July, 1981.

A combined test and analysis program will
be perfcrmed to evaluate the adeguacy of
analytical methods utilized for PWR safety
and relief valve discharge piping response.
First, the main valve test facility at
Combustion Engineering will include
prototypical upstream piping, including
water seals, and a simplified discharge
piping arrangement which simulates signifi-
cant features of plant discharge piping
systems. These systems will be instru-
mented to measure dynamic load, piping
response and fluid conditions. 1In parallel
with this effort, engineering evaluations
are being performed to assess the adegquacy
of available methods for prediction of
safety and relief vavle discharge piping
loads. A key part of this effort is the
analysis of a number of sample problems
using state-of-the-art methods. These
problems will include the upstream and
discharge piping configurations and ranges
of fluid conditions selected for use in the
valve performance tests. In addition,
analysis of piping configurations represen-
tative of actual PWR discharge piping
installations has been initiated to
demonstrate that the test configuration
adequately represents all significant

-10-



features important to safety and relief
valve operation. The combined results of
these analytical test programs wil! »rovide
the data needed to confirm the an: -.ical
methods used for piping and support
analysis. This information will then be
available to utilities for use on a
plant-specific basis for evaluation of
installed discharge piping systems....

» An evaluation will be performed of
available data and experience obtained in
foreign valve test facilities, and any
domestic test programs that may be appii-
cable. Utilization of other related test
experience is considered desirable in order
to identify and minimize potential problem
areas which might otherwise have an impact
on the EPRI test procram schedule....

. Effort is underway to evaluate the effects
of postulated valve failure modes (e.g.,
excessive leakage, excessive blowdown,
reduced flow capacity, etc.,) on reactor
system performance in order to establish
preliminary acceptance criteria and
guidelines for evaluation of the sig-
nificance of the valve test results.

. Evaluations of the Crystal River 3 safety
and relief valves and piping will be
performed. This will be a co-operative
effort among EPRI, Florida Power
Corporation and Babcock and Wilcox to
examine the valves and piping at Crystal
River 3 which were subjected to water
discharge conditions in February 1980.
This evaluation is expected to provide
early information on the performance of the
affected valves and discharge piping. It
may also provide useful information on the
effect of service history and aging on
valve performance.

(See Mr. Urquhart's testimony above on the Crystal River

inspection.)

elle



¥>t-Ed has submitted its plant specific data (valve
drawings and inlet and discharge piping drawings) to EPRI for
inclusion in the testing program. One of the relief valve
types chosen to be tested is the same model as the TMI-1 relief
valve, Dresser model no. 31533VX-30. Also, one of the safety
valves types chosen to be tested is the same model as the TMI-1
safety valve, Dresser model no. 31739A.

B&W has supplied operational transient and postulated
accident sequence data to EPRI for 177-fuel-assembly reactors
(TMI-1 type). This data is being used in defining test
parameters for the EPRI test matrix. Therefore the EPRI test
results can be directly applied to T™MI-1.

As stated in the Restart SER, the EPRI test program is
responsive to NRC short term recommendation 2.1.2 of

NUREG-0578.

BY WITNESSES CORREA AND URQUHART:

In summary, contrary to the above contention, the TMI-1
pressurizer relief and safety valves have been appropriately
designed and tested. 1In addition, actions are being taken to
provide further assurance that the valves will function

properly and reliably.

-12-
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Business Address:
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Education:

Experience:

JAMES H. CORREA

GPU Service Corporation
100 Interpace Parkway
Parsippany, New Jersey 07054

B.S., Mechanical Engineering, Rensselaer
Polyteclaic Institute, 1969.

Mechanical Engineer III, GPU Service
Corporation, 1978 to present. Responsible
for providing technical engineering on
valves for GPU system nuclear power plants;
providing technical support to resolve
field problems, including repair
recommendations and field technical
guidance; providing technical support

for plant modifications, including writing
technical specifications for valves and
modificatior documentation packages. Other
responsit... ties have included reviewing
flow diagrams for proper valve selection;
reviewing architect-engineer technical
specifications for technical content
including referencing the proper codes

and standards and valve design features.

Mechanical Design Engineer, Foster Wheeler
Corporation, 1972 to 1978. Performed
engineering work on primary sodium valves
for the fast flux test facility and

steam generators for a high temperature
gas cooled reactor. Responsibilities
included preparing material and
sub-contracted machining requisition
packages; vendor surveillance; preparing
and issuing shop fabrication releases
which include drawings and shop procedures;
and the resolition of vendor material

and machining problems and shop
fabrication problems in the areas of
manufacturing, materials ana quality
control.

Cognizant Engineer, Machinery Apparatus
Operation, General Electric Company, 1970
to 1972. Performed technical engineering



Professional
Affiliations:

work on Naval Nuclear Heat Exchangers

and Pressurizers, including definition

of specifications, vendor selecticn, design
review and analysis, fabrication su.veillance,
and the resolution of installation
problems. Engineering work included

tne solving of technical problems in a
number of technical disciplines such as
mechanical analysis, heat transfer, quality
control, materials and welding, and
manufacturing.

Engineer, Mechanical Facilities Planning,
Missile and Space Division and Re-entry
and Environmental Systems Division,
General Electric Company, 1969 to 1970.
Performed design and cost estimates for
specific projects such as ventilation
systems and piping systems. Provided
design direction for construction and
renovation projects.

Registered Professional Engineer, New
Jersey.
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GARY T. URQUHART

Babcock & Wilcox Company

Nuclear Power Generation Division
P.0. Box 1260

Lynchburg, Virginia 24505

B.S., Mechanical Engineering, State
University of New York at Buffalo,
1970. M.B.A., Lynchburg College,
1979.

Unit Manacer, Auxiliary Equipment
Unit, Equipment Engineering Section,
Babcock & Wilcox Co., 1980 to present.
Responsible for preparation of
equipment specifications for equipment
such as valves, heat exchangers, small
pumps and tanks, evaluation of
vendors' designs, review and approval
of vendor submitted documentation, and
resolution of field problems.

Senior Engineer and Supervisory
Engineer, RCS Mechanical Design Unit,
Component Engineering Section, Babcock
& Wilcox Co., 1976 to 1980.
Responsible for detail design and
analysis, manufacturing liaison and
resolution of shop and field problems
for the reactor internals (core
support assembly).

Various assignments in Quality Control
(Assurance) and Materials Engineering
for the Fossil Power Generation
Division, Nuclear Egquipment Division
and Nuclear Power Generation Divisicn,
Babcock & Wilcox Co., 1970 to 1976.
Responsibilit’es included preparation
of manufacturing procedures such as
non~-destructive examination and
welding, material selection, eval-
vation and analysis for fossil boilers
and the performance of internal and
vendor gquality audits.
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RCBERT C. JONES, JR.

Babcock & Wilcox Company

Nuclear Power Generation Division
P.O0. Box 1260

Lynchburg, Virginia 24505

2.8., Nuclear Engineering,
Pennsylvania State University, 1971.
Post Graduate Courses in Physics,
Lynchburg College.

June 1971-June 19275: Engineer, ECCS
Analysis Unit, BaW. Performed both
large and small break ECCS analyses
under both the Interim Acceptance
Criteria and the present Acceptance
Criteria of 10 CFR 50.46 and Appendix
K.

June 1975-Present: Acting Supervisory
Engineer and Supervisory Fngineer,
ECCE Analysis Unit, B&W. Responsible
for calculation of large and small
break ECCS evaluations, evaluations of
mass and energy releases to the
containment during a LCCA, and
performance of best estimate pretest
predictions of LOCA experiments as
part of the NRC Standard Problem
Program. Involved in the preparation
of operator guidelines for small-break
LOCA's and inadeguate core cooling
mitigation.
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the cross-examination

S, KREISS, I have gct onee. I don't specifically

camember giving it to the Foard. I 4dcn't remenmber exactly

6 when I did it. I thought I did it, Let me see, I may have
7 &a COpPYe.

3 CUAIERMAN SVMITH: I am not suzjesting yocu have it.
9 I am juct saying I can't find it and Yre. Yoran isn't here
10 to help me. S0 that could very well be the problen.

1" ¥S. WKFI

l'[)

Ss It's only three pages long.
12 CHAIRMAN SMITH: All right, let me take it.
13 (Paucse,)

. 14 YR« BRXTER: T notice there is a reprecsentative of
1 the Commonw=2alth hare. I prcopose to proceed. I am going to
16 be referring to the direct testimony of Eobert DU. Pellard on
17 behalf of the '"nion of Concern=zd Scientists regarding UCS
18 Contention Numbher £, The tecstimony is dated Cctoter 10,

21

24
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C In item two, page V-4 of his testimony, “r.
Pollard states that both relief and safety valves have an

alarming history of failing tec reclese.

=3

arlier on page V-3 in the first sentence of the

*

second full paragraph he states, "There is a history of
relief and safety valve failures at cperating plants.”

Just below that sentence Mr. Pllard identifies
three types of failures which he asserts have been
experienced.

¥r. Urquhart, are you aware »f experiences in
operating prescurized water reactors where the pressurirzer
safety valves heve opened below the set point, the first
example of failures cited »y “r. Follard?

A (ditness Urguhart) Let me first -- to answer your

question directly, ves, there have been cccasione when the

pressurizer safaty valves orenzd below the set recint.

Ww

However, I would not characterize that type of situation as
being a failure of the valve,
T would characterize a failure of the valve as a

valve no performing its overpressure prctection function,

D

wvhich is to oren aad relieve the system ov

D

' 4

ke |

ressure.

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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B749
The two cases I have direct knowledge of is
Babcock and Wilcox reactors where on Rancho Seco a
pressurizer safety valve did 1lift, and it lifted somewhat
light, and also at Crystal Piver 3 where thesafety valve
lifted and also li€ted below the opening set pressure.
Q Is that what you mean when you say it lifted
light, that it lifted below the set pressure?
A (ditness Urguhart) Yes., It lifted telow the 2500
psiz set pressure.
0 ¥Yovine to the naxt category of failures cited, are
you aware of any instances in operating pressurized wvater
reactors where the precsurizer safety valve has not opened
at the set s0int?
: (Witness Urcguhart) Cther than the instances where
they opened below the set point, I am not aware of any

instance whare the rressurizer safety valve when called upon

pot
D

has opened at 2 prassure rxceeding the set zeint, >

-

n the two instances that I s*tated ¢n

-
-

ancho Seco
and Crystal iver 3, betih valves opened below the set point
which, as far as protectina the reactor coclant system, is
in the safe direction.

In discussicns with manufacturers cf the safety
valves -- nanmely, Dress L Crosty =-- they are alsc not aware

of where th2ir safoty valves have failed to open when called

upon, where the pressurizer gafety valves have fajiled to

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

openr when called upons that is, above the set pressure.
® Yovina to the last category, are you aware of any
instances in cperating PWRs where the pressurirzer safety

valves have not r

w

closed after the pressure has decreacsed
below the opening set point?

R (VWitness Urquhart) The desian of the pressurizer
safety valve, of course, is that the pressure does decrease

somewhat below the cpening =

m

t pressure. A term called
blovdown wh2re the pressure actually has tc decrease a
certain percentage below the opening pecint before the valve
will reclose; that is by design.,

In the two inctances I am aware of -- rmainly, the
Rancho Seco =-- 4iractly aware of =-- the Rencho Seco safety
valve lift and the Crystal Fiver 3 cafety valve 1ift, Fancho
Secd> opened somewhat below the set pgressure and reclosed.

I dc not know the exact closing pressure. Crystal
River 23, the vz2lve cpened and reclosed within 4 percent of

the opening set pressure, which is as designed.

-
Ca
[

fa il
t
-
-
.

¥y mind vas wanderinc a bit. Were
vou in those instances referring to the PORV or the safety
valve?

WITNESS UFQUHART: Th

P
0
w
L)
D
ot
<
<
e
.-‘
<
04
-

DRe. JCRDAN: 1In both cases?

ALDERSON REPORTING COMPANY, INC,
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related in both facilities to PCRV valves.
\l"'. ‘:XTTD‘ \'.Op 1§ 4

AITNESS URQUHART: Cafety valves.

CHAIBYAN S¥ITHs You have not come to POFVe?

MRB. BAXTEPs The testimony >y ¥r. Pollard refers
to both relief and cafety, but my questions so far have
really dealt with safety valves.

BY MR. BAXTER:

0 ¥r. U'rquhart, as vwe just learned, the testimony of
¥r. Pollard that I referred you to on rages V-3 and Y-4
refer to the history of failures, asserted history of
failures of relief and safety valves both.

In addition to that testimony on page V-4 ¥r,
Pollard refers to the relatively high probability of PORV
failure; on page V=12 to the history of PORVs failing to

Have you reviewed the experience of FOEV failures,
and if so, what are your comments on Y¥re. Pollards
obsarvations?

-

k! (%itness frguahart) {es, have reviewed the

history of PORV failures on the Pabcock £ Wilcox FWPse,
there have been three instances when the plant was at power
when the PORBV has failed to reclose.

Considisring the number of times the PCEV has been

activated at power, I personally would not consider that an

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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alarmine histery of failure. n addition, prior tc the
INI-2 accident, the last pravious incident where a PORY had
failed to close, a FCRV that iz of the design TMI-1 has on
their plant, a dresser PCRV, was in November of 1975, from
the period November 1975 until the TMI-2 accident; there
vas no failure of 2 dresser PORV on a P £ W reactor to close
with -- I bdelieve *here war in excess of 60 actuations in
that time pesriod,

o Jn page S5-6 of his testimony --
DR. JORDANs Let's clear this up now. You said no
failures of dressers. Does that mean that Davis-besse was

not a Aresser valve?

WITNESS URQUEART: That is correct.

L
w

vis-Besse

was ncoct a dresser valve.

Re JURDANG All right.

-
.

€«6 Yr. Pcllard states that the =taff has

A
o
e |
($ ]
oy
Q
!D

previous acknowledsed that the probability of failure of the

FORV in the open positicn contributes significantly to the

)

f 2 small bhreak LCCA.

.

protabilicy
He citecs page 3-7 of KUREG~-0565,
Yr. Jones, is that citation to NUREC~-0565 relevant

to an assessment today cf the probability of PCKV failure?

e

~

™
o
L
=
1]
0]
N
O
>
D
1

Ho. The assessment in 0565, that

statemaent was reolative to trhe prcbability of a PORY sticking

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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cpen pre-T¢I, the pr
the TMI accident, the
PORY openinc set peoin
the frecuyency of DPCPRY
S% now in m
significantly to the
0 On page £-~9
addresses what he con
change in sa2t peints
D90 ysu agre
for making those chan
MS. WNEISS:
momzsnt, please.
(Pause)
S ME. BRXIT
0 in partizul
last sentence in th=
points reflascts a has
unreliabiity or inade
through a histary of
: (iitness Jo
made were made shertl
basically to reduce t

it had =tuck

-

w2e n)d

or

-

300 7th STREET, S.W.

b 4 t contr

probability of a small break

testimony, ¥r. P

one

ic recognition of the inherent
guate gualificaticn of the valve sh
valve Failure,”™

nec) The set point changes that we
Yy after the TMI accident, and were
he freguency of actuating the PORY
open at TvI.

m2de, to my knowlesdga, lased on any

ALDERSON REPORTING COMPANY, INC,
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was ar unreliable valv .,

o
[
(ad
8
W
ot
r
T
L |
3
»
v e
v
W
N
%)
(8}
"
(9
£
T
o J
. 4

measure, in light ¢cf the fact
that the transient had stuck oren a valve at

As far as th

8

s2t point bteing kept belcw the
pressurizer safety valve set pocint, because of =-- apparently
Mr. Pollard is clairing that the safety valves are
inherently unreliable or they have been inadeguately

qualified in his statement, it is my belief that the reason

1

the PORY set point was kept below the cafety valve set roint
das tc provide adidiitional defence in depth.

That is, you ¢o not necessarily want to acuate the
safety valvs i€ it is net necessary, and by keeping the PORV
below the pressurizer safety valve, you provide an

additional buffer to safety valve set pcint.

was not done becausz2 of any ra2cognition of any

-4
r
LN

inherent unreliability of the safety valve.

DE. JORDAN: Is there some basis for saying that

i8]

the PCPY is be*ter able to handle openings and closings,
that you would rather have it be the PCEV than the safety
valve?
Is it better desiagned to handle relief of pressure?
WITNESS JONES: I would nct state that, ner would
I state the latter, the counter-positive to that. I think

it is simply a recogonition that =--3 general recognition that

you gena2rally d4c not want to use safety systems if it 1% et

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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absolutely necessary to provide a defense in Aepth concept

with a nonsafety grade == in many instances, a ncncafety
grade rpisce of ecuipment tc prevent hitting the safety grade

piece 0of egquiprent.

I
b
e
'—l
(ol
X3
w
2
[*4)
H
=
\<
-~
(ad
o
4]
o
D
n
-
[N

ces have a block valve
which can isolate that pcath should it stick open. It is not
based on any uureliability.

AnNOt.ier way to reflect this is the PORT has never
been claimed tec be functionally operable durinc the plant

life while it is up at power. It has never been treated as

There has never been a recognition of the safety
valve being unreliadle and there have been instances where

plants have run with the block valve closed in the PORY

pathe
CHAIRMAN SMITH: Deliterately?
AITNFSS JCONESs DNeliderately.
2Y MR, BAYTER:
0 Fagcianing at the bottom of page § ==
Y3. BAXTEZEs I am sorry, DOr. Jordane.

DR. JOBDANg There is nothine in the specs, then,
requiring the block valve to be open during cperation?

#ITNEES JONES: Not to my knowledge.

pJ
: |
v
wd
=
=
= |
b
b= |
4
»
(ad

the rottem of page 5-10, Yr. Pollarsd

ALDERSON REPORTING COMPANY, INC,
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operati
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rage 5-11 with the
statement, "During low temperature operaticn, the POV
clearlyperforme 3 safety functicn."”

Mr. Jones, what is the role of the PORY during low
temperature operatiocn, and how is it daesigned to perform
that functiosn?

3 (Witness Jones) WKhen you are in low temperature

operation, you 42 set the PORV a

r

3 low precsure set point.
Eut the tech cpecs allow the PORV to be taken out of service
if certain conditions are met, such as you have basically
the HPI system racked out or lock cut valves closed, and the
level in the pressurizer beoing maintained at a velume,

The licensing basis for the low temperature
operation of the plant was operator action to miticate these

-~
-

transients. asgically, you have to show that there was
better than 10 minutes for the cperator to terminate an

overpressure transient a2t low temperatures.

L |
y
ltY
3% |
b
(8
-
L
P
1]
+
4]
D
r
“<
i
n
w
]
w
o
W
0
S
=
o)
ot
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4]
9
o
@
"
o
ot
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action functionsy no credit was given to th. PCRY as a

licensing basis.

(&
(]
=}

je
.
o

D
wun

|
-3
N
0
rh

the testimony, ¥Mr. Pollard asserts
that, "Reducinc challenges to the emergency ccre cocling
system is in itself a safety function, and therefore a goal

that is important to safety."

ALDERSON REPORTING COMPANY, INC,
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D5 you agree with that view, Yr., Jones?
- (ditness Jenes) ell, -educing challenges to
safety systems is an objective vyou try to strive feor. You
d0 not want to challange safety systeme if they are not

necescsary to rerform an actual function.
That is not in my mind a safety cbjective; it is

just an operational consideration. Ycu do not =-- there is

no goal of how often you shouli challenge the safety
systens, and in fact the plants are designed to have a

L5 )

certain number o©of actuations of safety equipment, including

(o

actuationz which mav be inadvertent.,
CHAIRYAN SMITH: How dc you reconcile that
statement with your immediate past testimony on the purpose

of the FORV?

2
4
L |
17
\r)
t
Ca
(» |
=
l',
197

¢ Like I said, in general, you do
not want ¢o hit safety systems. Gong back to, like, say,

the

afet

[
<
Y
P
<

b
n
Q
o J
cr
=

2

o

g |

v
n
mn
(o4
la ]
[
)
©

s

~
A
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O
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0

r

[*%
[
[
v
x|
Q
i)
*
=
®

0

safety valves, there is a potential that you may have a leak
davalop aftar they are challenged, which may result in
shutdown ¢£ the plant while yocu refurbish the valves, eo*
cetera.

It is an operational concern rather than a safety

mn

concerns. If you actuate the PCRV and it should make ycu

close the block valve, you 20 tight back up in ocperation.

rh

Rctuation ©of th emergency ccre c¢coling systenr, for exanmcle,

ALDERSON REPORTING COMPANY, INC,
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will c3use a3 thermal shock transient on the nozzle,on the

DY — - -1 . - 3 :
FPI nozzle. You 40 not want to do that if it is not

The nozzles are designed to withstand sos~ching on

¢

the order of 40 actuations; as long as you meet that desiagn
for the nozzle, you are not viclating any safety limits.
You set up your plant so that you will not have mcre than 40

gle plant.

3

safety actuations on a si:

.

1, per se.

ot
’J
0
e J
o
-
»
n
v
i+
l[)
-
4
[0}
m

DR« JORDAN: This nozzle you are speaking of now
is the nozzle from the safety valve on the discharge side?

AITNESS JCNES: Nc: The example 1 was giving
there was the ECCS injection no:;ls, the HPI nozzles.

DR. JORDAN: The FCCS system, then, is designed to
operate only 40 times during the life ¢of the plant; 1is that
richt?

HITNESS JCNES: The nozzles that the ECCS intects

- 3

to have Pbeen analyzed to 4C cold water cycles hitting a hot

rey

nozzle. rom that sense =-- yCcu can say in a sense the
system as a whole 1s design=ad tc be reliable, not just for
40 cycles, but the nozzle itself can only analytically have
been only ar=2lyz24 to withstand 40 cycles.

It is expected if you go look at actual actuations

that if they are harpening -- or hicher water temgeratures

in the FWET, for example, than what was analyzed, you can

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 {202) 554-2345
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withstand many cre ycles than the originazl & vhch was
designed,

«ne 80 wags chosen as that is the, say, exrected

typ2 of actuation you woul? hing on the order of

€2
/]
ot
-
]
O
3
D
o+

4C once a year.

ne

-~
Vioe oV

RDAN: Has TMI-1 used up an appreciadle
fracticn of its 407
AITNZSS JONES; 1T really do not know.
CHRATRYAN SMITH:

I hive a related guesticne. I have

haen thinking about it ever since we have been talking about

(2

challenges to safety sycstems., "hat is the philosorhy

concerning testing these systens under the conditicns under

which they would have to orverate when called upon 1o perform
their safety function?

You s3ay “4on't test them, dont wear ther out. ko
just depend upon their design and guality assurance to
assurs they work?

WITNESS JCNEFSs Nce The systems are periocdically
tested; I am not sure of the axact frazuency, but the HFI
system, the pumps are started every =-- I think it is six
months; it may be less =-- to assure that the will start.

It doces nct indect into the reacter veccel, however. I am

not sur=s of the exact laycut and how it is done, hut they 4o

e T i & 1100 v - - 4 1= : ~ %3
not . think they 3ust open the recirculaticn line arcund
. < T -~ b | -
the pums an? they acsure they pump starts and develors a

ALDERSON REPORTING COMPANY, INC,
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They al stroke the valv and items like tha
e th circzitry i1tself works in testing mode
eriodic basis which is set out in the technical
tions.

The cafety valves, I telieve, cne safety valve

At evar refueliny and tested as to whether it
at it prorer set oifnts
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ahat re rollard is intergpreting a the PORV bein
the only reans to deprecsurize the system is the ncte under

Step 3.3 about the PCS will deprressurize after the specific
staterent of open the pressurizer PCRY. I wouléd like to

note Step 3.2 above it, which is deprescsurize the coperative

steam g2nerator as guick as pessibles to atmospheric pressuree.

That action will pe much faster in depressurizing

both means

'S
ot
-y
®
"
4
o
-l
-
»
v
(¥
n
n

the primary system than usin

to depressurize the system. The PCRV itself is not
fulfilling =-- the PORV is an additicnal means to

depressurize the plant, but will be -~ have a smaller inmpact
than use of the stszam generatcre.
CHAIEYAN SMITH: VYou testified before what the

C?V. Did

o

ng was on the

D
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equivalent sguare i:
you say on the order of half a square inch?

NES It is 1.04 sguyare inches.

P23+ JORDAN: This i= smaller than the safety
vilvesg?

WITNESS JONESs Yes.

MX. ERXTTE: I think the tostimony in sguare feet
vas 070-'-

ITNESES JONES: +0C739,

2Y ¥Rk, BAXTEE: (Pesuming)

Q Looking at the same page 0f Yr. Pollard’s written

testimony, S=-17, he references srercency prccedure 1202-39
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ruate core coolinc. JTs there a reasch why

7 ara equirrant =ight be arpoyed in that

s s JONeE?

(dITHESS JONES) VYes, thers is., I would also like
the prccedure which I was just reading frem, which
ed to Yr. Pollard's testimony, attachment 2 to

is alss the inadeguate core coolinc procedure.

- -~ - - % -
nose groca2cure raly on non=-safety gsrade aguipnment
- &~ - 5 - b | - - 3

e event that we are 3dealing with @re 15 an event
=~ A
e SesSlgnh pasilis.

esion after the T¥I accident directed the

=5

inadequate core ccoling could net result from the

sis analvyses which we have performed. In

¢ that procedure, we used all availaltle equipment.
3. BEAXTERP: The panel is available for

CHAIZ"AN SMITus ‘se Weilss, dc you want us to ago
oc2dure that we discussed before lunch, that we

osther guestions first?

i B TISS: Please, ¥r., Chairman.

CEAIRMAN SNITE: J0 you want to ltegin, ''r.

A AL TS TR BN R
BOSS YAMINATION

0]
L]
ey
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it is oren, tc cloce the valve y2u have to cut the cover to
the valve and then it is supposed tc cleose, It is supposed
to close upon less of rower.

't be independently operated ¢of its

e
147}
O
’.‘-
o
0
w
a

? (RITHZES CCRREA) Ko, it cannot.
» The mr2keup ©f the valve, the way I urnderstand it,

is pretty much 1liks a regulzr valve, that you cauld possibly
control ity is that not true? It is not like 2 passive
safety valve? There is some circuitry there that you could
conceivably inje:en{ently manually cperate it; is that

rol systen?

o
e 4
o
)
O
2
o+

correct, through

2 (AITNESS CCRREA) There will e in Unit 1 a manual
key lock switch which will rrovide for remote cperation of
the valves Thiz switch will te administratively -- vas
controlled, sc the operztor cannot open that valve zany times
he wants. They have to be in certain procedures to allow
that key switch to be used.

+hat standpocint, in a3 sense, there is single

K
)
L |
O
3

3
e J
O
(ad
w
[
[
0
i
[
=3
Q3

failure -- preventicn of single failurese £fron

the valve to close.

Let me try to ask it from a cdifferent
perspectiva. Tn th2 caze that the valve were to fail oren,
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A (WITYESS CCUEREA) VYes, we do have alarms in the
control room which will tell the operators that the valve is
open, and then thsy can manvally close the block valve.

~ L™ Y 1
e tlock valve can t

Y
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sO0 that it is a
supplies ar2 concerned?

A (WITNESS CCRBREA) Yes, it is.

Q Hae Yot E4 or BEW ever pursued, cocr have they been

able to discover to any extent why the PCRV failed during

thes accident, shat happened to it?
A (NITNESS CCEEER) No, we have not. Frem the Yet

F4 standpoint, no.?

e o :
A (AITNESS UEBQUBART) Yo, we hsve not.

k - -~ —~ s 1 o - . .
0 I am yr< there will te sOme, once the valve is

available for examination, there will be sorme =studies done

to determine what the fazilure was, I am suree
A (AITNTSS CCREER) Yes, there will be, I am sure.
G There was some cnnfucion when we discucssed the

b & 3 - o Y - 2

control pressure. instead of the rlock valve, In an attempt
< - 1 a W

to Jepressurize znd remove decay heat, the rlcck valve was
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g cycled. nere was ome thoucht that mayhe at sore

ces anybody have any thought on that? I know

some controversy over whether it was actually

. Does anyone know?

Q

ag0, PAaAcCH

(NITNESS JONES) No, we don't know.
(WITNESS URCUMART) No

Yr. Jonecs, a proczdure that ycu gucted from just a

(Fanel conferrings)

You saii that Step 3 ~- you 2xplained the

rationale of Step 3. Eut you also said that Stepr 3.2 would

perform that particular functicn of dep

much guicker manner than

A
~
»
ance
»
A
of do

e

essurization in a

ot
D
ko)
w
.
)
-
b
in
-
o
w
(ol
)
o
1
~
D
0
*
~

(WITNESS JONES) That's correct.

(WITNESS JONES I'm nct really sure. Ths general
ing it would te tc use the turbine Lbypass cysten,

h would be non-safety arade eguipgment. You could 2lso

)
e 1S5
+hat

tmospheric dunp valves, 1 ar not sure whether they
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eguirment?

.

Ton sut the inedeqguate ccre
1 -~ - - % A o 3 3
cooling pro~edure, we use non-csafety grade. © it is not

any different than 3.3 using non-safety grade.

«)
.

\re the POFV and block valve environments, are

they going to be environmentally gqualified prior to

restart?
A (HITNESS CORREA) The Block valve is
environmentally gualified. Tt is seismically gualified,

-

cally gqualifiede And I believe

[

also. The PORV is seisn
that the solenocid operator is cood up to 356 degrees
Fahrenheit.

The control circuitry for the valves, for the

m

block valve, it ic environmentally and =seismically

or tha

L

4 ]

gualified. ORV it i=s anvironmentally gualified,

¥R, DCRNSIFTL:s I have no further guestions.

P SR N . .
CHAIZYAN SYITH:s s Cutchin?
— et ol . . ) . ~
Re CUTCHIN: I have no questicns of these
. : i
witnesses, lr. hairman.
"
(Tause,)
:_f\"‘\ VANV TY A TAN
L g A VA LAV
L TNy
BEY DE. JGEDAN:
-~ w Bat% o i - 4
A, Ce Pollard points out on page 5.6 o0f his
- & -~ ~ - - : . " -
testimony, a fcotnote which reads as fcocllcwss single
failure in the FLURY circuitry czuld catcse the PORV to cpen
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inadvertently. T have note? that, althcugh NURFEG-C578,

g 5 > - > | - - S~ T9 o .~ 1%~ £ - . £ 35 s .
Section 2412 gcifinally calls for gualificaticn of the
control circuitry associated with the PCRV, restart
%, - 4 o v . ~ ‘o - | -~ % .
evaluation for TYI vaje CB-10 does not include this

requirement.”
Have you obse~rved this note of ¥r. Pollard's, and

have you a respons2 to that?

Rl (WITNESS CCRREA) This fcotnote actually refers to
tWwo separatzs iterms, The first is the single failure. There
is a pogsibility that a single failure could open up the

valve., It is mcre likely that the single failure in the

control circuitry would cause the valve to lose pcwer, Upon

loss of power, if the valve is in the closed position it
stays closed; if it is in the open position, it is supposed

to g0 closed.

"4

t is more likely to have an open circuit, which

.
O
[=
P
[o 8
0O
(v
[
0
v

- ~ . - 1 - - 3
a pover loss tc the valve, than a short circuit,

whi~h wculd cauvse cower given t0 the valve,
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e cecond item thst it refers to is, I trelieve,
in the Ttestart regort, the valuation cf the relief and
safety valve tost programe This is an item that the staff
has commented on also toc tne EFR] staff, that the control

esizcuitry is not included in the EPRI test program, I
believe the EPKI position is that those components
associated with the valve itself will bte included in the
test prog¢rame. Those components associated with the valve
installation at a svecific plant are the plant‘'s
responsibility.

C We have had this matter before us Lefore,
previously. The PCUEV indeed dces -~ iz infdeed part 0of +he
boundary of the primary. 30 in the gsense that it is part of

the boundary, it should be cafety grade. Is it safety

(4]

ul
0
3

)
2
2

W
]

grade, in that 8 it gqualified as safety srade, in

that respect? Can anyone speak toc that?
3 WITNESS UECUKART) The POPY as it pertains to
being a pressure taundary device ies fully aualified in

accordance with th2 appropriate requicsmentss That is, it

has been designed, fadbricated, 2nd z2nalvzed in accardance

a
]
b
“l
3
-
0O
w
’.-l
' -
“
w
2
‘Jl
[
"
N
v
'y
'
(9]
-
0]
1
[$
"
®
lad
= 4
W
ot
-
o
8]
&)
2}
D
i1
n
o
"
il
ry
0
=
e |
(&9
@
"
<

4 - T - . v . - ‘ + 4
hayvyartiisless, 18 yYCu Ay, tie +TCUlEtEs are N

O
ot
i
|

nein

Q

»
"
m

-
-~

the circuits which control the cperning and the ¢
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not safety grade, in that they 40 not reet the
single=~£fajilare criteria,
-y o~ - - - b - e . . : R
: (317 S CCRETA) ihét is true, but we 40 have the

RV to show that it is

open, and we d¢ have the block valve to close that flow

path,

Q I can't remembter, dut I suspect strongly it was
¥r. Pollard that cointed out that the valves which are teing
added in the pressure vessel head to relieve gases, for
example, are qualified safety crade in a different way than

== and that their control circuitry is safety arade. Is

thic part of ¥r. Pollard's tecstimony? Can anybody check nme
Y

Q Thank you.

: (WITHFSS JOMEE) ¥y urnderstanding of the vent
criteria is they will ke manually controlled from the
cIntrol roon. ut T believe the Conmicsion has rescindad

the single-failure procf part of the statement in their
N oy .
recent clarificatione.
5 That would te interesting tc seo, then. '® can

ie
-
-
LR ]
= |
/t
Ji
+
J
-
1
47 |
~
i
r
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-
b
v
m
lad
w
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- |
¥
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contrary, lat hinm

ve 'J:"::*
one wvay or the c¢cth

indicate =~
DRe JORDAN
I had you in mind,
8Y DR. JOR
e €9 far as
section 2.142 0of NUF

meet all ths

o~

AN

“

877

anybecdy has evidence to the
NOoW Or laters
would Just like to say I don't know
my failure tc speak up does not
understands. [ mean now or later.

requirements?

requirements

n€

otherwise you do

Have ycu loocked at thenm

carefully and can you testifvy that the reguirements have
been met?

3 (HITNESS CCRREAR) Are you referring to the item on
page 7, item 2.,1.2, performance testine €for thas valve?

# Yes.

E (4ITNESS COREBER) 'We meet all the other
requirements in that ar2a.

& Yt. JON2s, Oon pacs 2 ©of your testirmony --

; (FITNESS COREEAR) Excuse me, Dre. Jordan. In
reading this a little mcre carefully than when T just
skinmed through it, there is come controversy lretween the
FPRET staff and the L5C =staff abdout the two-phase flcvw
testing, That is being resolvads On revision 1 ¢f the EPRI
test prograv, T Yelieve that the st:ff has reviaved it, and
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they had six specific comments which the FPRI staff is
teying to ra2solve for thie test progran.

g I cees I hadn't come to that part, vet, ktut that

is helpful. Thank vous On the last paragraph on rage 2,
you start off Py sayinos "The original desisn function of
the PORY was to provide pressure c«lief capability which, in

connection with the plant controcl system actions tec reduce

reactor peower and/or adiust steam generator feedwater flow,
woul? prevent a reactor trip orn high gressure ~- on high

n

primary system pressure 3iuring varicus operational
transients."

I was wondering if you cculd describe scre of
those trancsients.

A’ (dITNESS JONES) Well, one of the transients that
the plant was coriginally set ur to handle without causing
reactor trip was a turrtine trip. That has since been
alleviated ty the installation of the direct reacter trirp
function on turhins trip. The way the transient would have

rip that would have

.
L4 ]
[ nd
(o9
be
w
<
o
-y
(0
.
w
t
(=
"
ty
b
3
D
o

pregessed, it
bottled ur the steism generater. Th= steam generator would
increase in precsure, the prirmary system would heat up to

approximately 23200 peSeis or sc and weculd cpen the PORV and

would ralisave =teanm.
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a feedvater runktack, to decreacse the plant powear to rou~hly

15 percent, and then corntrol it at that stable power level.

)
-
n

8 )

] (RITHESSE JOSKES) Yes,
Q Aar4 you zontre that by bypassing the turbine?
A (HITNESS JONES) Yes. And it could handle other

types of cperational transients, such as stall changes in
feedwatar flow cr a loss of a single fced pumpe AnRd it is
basically the zame kind of actioni reduce pcwer to certain
valuese.

0 Yes. I think you do mention that transient
laters 1Is that the chief transient rLhat you are referring
to at that point?

2 (dITNTSS JONFE) The chief cne I was referring to
in there was the turbine trip. There were the others, but
the turbine trip was cne of thzs original features that vwe
wver2 trying to handle with the control systen,

Q All right. fo you say that ic the original desisn

P (WITKESS JONES) VYes.
0 Tf that wae the original desien function and it no

longer meetes that design function, why Z2o9n*t yau just bleck

it out, leave it out?

) #» ITXFSS JONEE) s T stated earlier, there are
] i e . T =~
plants that run 2 lot of times with the PORY shut -=- 1 mean

ALOERSON REPORTING COMPANY, INC,
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with the tlock valve shut in the path. Following the T¥I
accident, that was cne of the concezpots which were broucht
up, but the Commiscion wanted the FURV to remain functional,
i€ possible, and to provide that cushion to the safeoty

Q0 S2 it is a protection for the safety valves?

B (AITNESS JONES Yes, it can provide that. But
again, while the Commissicn wants it, they have ncoct imposed
criteria, to my knowledage, where you k=2ep the PCEV open

continucusly.
Q But in view of the relative sizes of the valve, it

really doesn't provide rmuch backup in the event of a severe

pressure transient; isn‘t that true? An atmosphere event,

for example, ATAS.

A (HITNESS JOKRES) For an R7THKS event, you use all of

the valves, th= P22V and he two safetys. That's how it's
been analyzad. 2ut its capacity, T guecs, is roughly

one-third cf a safety valve,
0 I ses, It's helpful to put it in those terms-
Are the safety valve capacities acdecuate to handle

3 (4ITNTES JONES) I don't really know. ATHS is
still an area that is still under generic review. I don't
xnow where it's gaoing.

0 e're not going te gc into ATUS events. I think

ALDERSON REPORTING COMPANY, INC,
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. 1 there has b2en sonz guecsction as to whether it is cr not, but
2 that is cutszide of the =cocrpe.

’ : A sl R .
AN SNITI ihile Dr. Jzrdan is goil

o

Q

oV

)
"y
b
"

4 notes, T want to ask Yr. Correa if he can clarify part of

§ his testimony.

B BY CRAIRVAN SMITH:

7 Q You were describing the likelihood of ECPY failing
8 orene. You spoke in terms of it less likely to have a short
9 circuit than a failure of pcwer. That still leaves it open;

10 that still leaves it unbounded in the likelihood. I was
11 Just wondering if you could add to your testimony some

12 likelihood that gives you some measure o€ it. We don't know

13 what the likelihood of it losing power is, either. 5
‘ 14 A (WITXNFSS CCRREA) I don't have that, =ir. T don‘'t

15 have those numberse.

16 C Maybe I Jjust don't understand your answver,.

17 ~ (WNITNESS CORREAR) The PCRY control circuitry is

18 basically not single-failure proof. The valve is to clcse

19 upoen loss of powar. If, for some reason, in the control

20 circuitry or in the rressure transmitter that power is lost,

21 then the valve is sucposed t¢c close. The way that the
2 sinale failure rcould cz2use the valve t2 open is if there is

23 a short circuit in one of these controls which would cause

"
1
Y
)
*
r
s
1
n
1
n

24 power to g9 smitter to the controller
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really intend to indicate th

Has the change in
protection circuits and the
challsnge to th

freguency of

Does anybody know

knowing what the likelihocd of
Ne, I d4¢c not.s

to the loss of peower didn't

e probabilities of that event?
No, it 4id not.
set points between the reactor

s (WITNFEES JONES) {es, it has.
») How significant; have you any feelipg at all? I
know this will get us into the ATWNS discussicn againe.

numbers. There were scome looks at

the

change in

frequency. And on an overzl

would not cause us to

set up for the =-- or the pro

per year, which watgc 10 per ¢
the plant life., It did caus
numbers that I <aw put the £
industry average than it h

3
-

don't remember the exact

the plant data following

trip

increacsed

we had

jerted

per year, or unN0 trios over

somewhat, and the

reguency mcore arcund the

. =
been pravicucsly.

ncrease, then, in the zbsoclute

ALDERSON REPORTING COMPANY, INC,

300 7th STREET. S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

8779

A (WRITNESS JOYES) T think it increased about 1C or
15 percent.
Q ARll right. Fine. That's what I thought.

Yoy mentioned ths Crystal River event, which was
the opening c¢f cne of the safety valves. Do ycu know, was
this just 2 failur2 in th2 cafety valve and it copened at
lower thar nornmal pressure; or was it 2n increacse in
pressure, and, if so, woulin't the FOEY have cpened first?

Can anycne enlighten me on that?

A WITNESS URCUHART During the Crystal River 3
event, the PORV was cpen, but it was blocked off during the
transient, 1fter it was bleccked off, the -- and the HPFI was
continued, the -set point on the safzty valve was reached,
althcugh that was light, as T testified before.

0 So the block valve was operated, tut the HPI
continued then to cause discharge from the safety valve?

A WNITNESS URQUHART) That's true.

CHAIRYAN SMITH Ze careful when you use the ternm

4ITNTSS YPQUERRT: VYes
z o TATTNAY
TY t"" MJICA'z

¥
ot
P
'
u
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guestiocn, which was on rag¢ £e The top paragraph that
begins ¢n that prage, the last :ntence says "Cenaral
design criteria are applicatble to the PCEY only tc the
extent that it forms part of the resactor coolant doundary.”

My guestion that I had noted

is

that was

I dalieve

e

L&)

speaking

concernin

0
w
Q
©

reguired

So what dAces == what

criteria? And

r
~
t
- 2

L

you seid

tc meet ASHE codes. Is that all that is required?
that is what the answer was,

WITNESS UECUHART) VYes, it wase. The valve was

in accordance with the code.

Coes that meet the criteria?

general desiga

AITNESS UFCUMART) Yes, it dces.

« DORNSIF

149

W
- ]

taking up your invitation of

. T
¢ 3
have keen looking at NUREC-C737

g the ==

DR, JUEDAK: Goo? fer you.
MRe DOENSIFE: ¥y looking at it, i¢ doesn't
ly agree with what the witness said.
P23+ JORDANS You have a little problem with that?
¥R+ DORNSIFF: Yes, If you have the deoecument, on
is where it is discussed.
DRs JORDANK: Give us time,
(Paure,)
WITNESS JONES: hich vage was that?
Re DURASITES 3=56, paragrapgh T, k=7, “edundancy
ALDERSON REPORTING COMPANY, INC,
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is Aiscussei. I think R-U4 has some apgplicability, too.
- S B e -
NBe JCRDANE Just a mcmente.
CHAIZYAN SMITHs It is a short paragrarhe. Perhaps

it might be helpful to read it into the record at this
point.
« [DORNSIFE: "Since the reactor ccolant systenmn

vent will be part of the reactor cooclanrt pressure bocundary,

all reguirements for the reactor pressure bcundary must De
met, In addition, sufficient redundancy should te

incorporated into the design to minimize the probability of
an inadvertent actuation of the system. Administrative
procedures may te a viable option to meet the single-failure
criteria.,”™ That is the aprlicakle portion.

CHATIRYAN SMITH: One more sentence.

MR. DORNSTFE: That is not in the context.

CHAIRMAN S¥ITH:; You left out a werd in the first
sentence. "Since the reactor coolant system vent will be
part of the reactor coolant system rressure bovndarYees™ ==

you left cut th= word "systenme.

applicability, the first sentence, particularly: "Where
practical, the rzactor coolant system vent should be kept
smaller than the size corresponding to the definition of a

LOCRA." That takes it out of the realn of a FCERVY copeninge.
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300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



10

n

12

13

14

15

16

17

18

19

21

24

8781
Jones?

N |

L]

WITNESS JONES: L2t me add tco that, yot 2id not

.
13
c
e
1S
c
(

'

D

read all of 4, I think the remainder of 4 puts you risht in

lin= with tha general desiqgn

Yy

cr the PCRV. I£f you continue
clarification number 4, it says: "Cn the PWEs the use of
new or existine lines whose smzllest crifice is larger than

valve in secries with the

v
4
[+
P
r
D
[*Y)

the LOCA definition will re
vent valve that <an be closed €from the control roorm to

terminate a LOC: that would result if an cpen vent valve

m
[$9
.

could not be reclos

That is e2csentially what ycu have with PCEY and
the block valve, It is totally consistent. Rgain, "Use of
adminjstrative procedures,” in item 7, "may be a viable
option tc mset the single-failure criteria.” That is what I
was referring to in my earlier testimonye. They have

eliminated the direct necessity to automatically meet the

single-failure critsria. You can meet it with
administrative ~ontrols.
DRe. JORDANS Do you have further cuecsticns?
“Re DURNSIFE:s Ho. Thank you very much. That

paint. Tf you 7o to page 3~35, item U4, it says: “Changes

o the specs.” 1t

t0 previcus reqcuiraments and guideline

2

e
Q
[ #1
'
r
D
4
D
b J
r
)
L8 )
4]
D
3
+
m
i
ry
D
r
J
~J
-
-l
fel
-J
0
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letter from Vassallo to Appliczan
satisfy single-failure critari
are not reguired €2 have redundsa
redundancy should be providad by
from different emergency buses."
¥R . DORNSIFE:s Dr. Jor
that, concerning that.
DR+ JORDANs TFine.
CROES EXA?
BY MP, DOENSIFE:
e Would ycu say paragrap
more about its safety function o

rather than preventing a LOCA?

b (HITNSSS JCONES) T bel
U was referring to.

C Paragraph 4, the next
what T read, isn't the failure,
adeguate to mezst the single-fail
valve, doesn't the failure of th
automatically acssume the single
valve being powvered frcm a diffe
satisfy the redundancy it is tal

: (RITRESS JORES) Well,
in that line in that item that ¢t
separate disgcels,. It is possibl

dan,

-

page

when

hey

vents

I do have a guestion on

)
o
g

read from talks

a vent path

, when ycu read beycond

ycu say

0
m
*—4

(&N
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D

n
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ot
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r
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state
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D
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ccwered

Y
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o
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that
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in, what I
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wWas tryina to point out with tha ramainder ¢f that paraaraph
is that the Conmmission's decisicon here ie very sipilar to

the prosition on the PCRV, that you have the PCOBVY and block
valve combinatiocn.
(Roard conferringe.)

REEXAMINATION BY THE

AT -

(§8]
O
=
w
0

- -~ TAn= sy
Y :\'. o "ufh;
< On paze 11 you describe the test progranm. And you

in
h

y tc evaluate

[+
D
e 9
w
L
a
w

ort is

r

say in the third paragraghs

the effects 0f postulated valve failure modes on reactor

b

system performance in order to establich preliminary

3cCeptance criteria and ldelines for evaluation of the

€«
[ &1
bt

significance of the valve test results.

I would like to understand a little tit what is
meant by this 2nd bow you descridbe the "effort that is
underway." I cdon't understand really, "to establich

"

(1]

pceliminary acceptince criteria and guidelines.

i - et ST I ! |
k (WITKEESS CGRPRER) believe that EFEI has =slightly
5 - L v - M 3 -~ -1 3
changed this. hat they ave now is vzlve screenine
criteria,
J ahat?
™ - -~ ‘ol alk* >R A 4 - -
2 (WITSESS CCRERERA) Valve screzning criteria.,
Cereonin %
z (NITYESS COREER) Screening criteria €fcr the valve
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ng criteria is that the valve

opens anrd stays open when 1t is suppcsed tc; the valve

3

closes when it is supposed tc; and the valve sustain 10

u

intarnal or external damage which would prevent it from
operating on the next actuation.

If a valve falls outside of these guidelines, then
the plant that has that valve, the NSSS supplier of that

plant and the valve manufacturer are all nctified of a

possible do2fect in the valve; and then it is up to them to
evaluate whether this possible defect will affect their

plant operatione.

Q I see., Is there not also -- or is it pevhaps part
of the EPEI progoram =-- is there not a program at TVA to test
valves, cafety valves? Ara2 you aware of the nature of.the
program?

b (WITNESS COERREA) Not at TVA, noe.

0 Not at TVA

A (NITNESS COREEAR) The EPFRI test program coes have
three test facilities. It has the Yarshall station from
Duk=z Fowers. We are 3lso using the Wylie facility at N2RCO,
and the CE facility is being modified for testinc in the

3
L)
+
W
0
"
'—J
P
-
b<
'.‘-
N
._.
fen
<
’J
b )
e
m
0
"
~

early part of 1Gg1. And the C}

Connecticut,

G ne of the review plan =-- ths actiocn plans == does
> 3 'y b
describe a TYR test prograt, but it nust be something else.
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s page 12 of your testimony you says “EELW has
supplie? opsrati2nal transient and gpostulated accident
sequence data to EPEI for the 177 fuel assembly reactors;

namely, the TMI-1 type. This data is being used in defining
test parameters for the EPRI test matrix."

Can you tell me the nature ¢f this data that is

being supplied to EPRPI, what it says?
A (WITNESS JCNES) The information being surplied to

EPRI is the results of various analyses which have been
performed for the normal safety analyses of this generic

: - g . |
plant tyre. They include such items as a loss of main

feedwater transient, a turtine trip, loss of electric load.
I believe w2 have supplisd them with a stuck-open FORV

within the reactor coolant system, and the fluid gqualities

daring thes2 transisnts that would be exiting thrcugh the
valve.
0 Okaye Is there any cstatistical information from
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covered my guecstions there gsretty well. €So I relieve that's

1 b 2 - - w - - -
all T have for thece withesses.

CHAIRMAN SMITHs Cther than Ys. Welss, are there
any Guestions?
¥R. CUTCHINg I have cne follow-upr guestion based

® #hen you were discussing, ¥r. Correa, with Pre.
Jorian the fact that the operator, the solenoid cperator for
the PCRV would pe, I believe you said, gualified or is

-
-

gualified in the BRI program,sbut that the responsibility

for gualificaticn of the control circuitry associated with
that valve falls to the owner ofthe plant, are you familiar
with the reguirements of Incspection and Enforcement Bulletin

79-01E relating to environmental gualifications?

A (HITNESS CORERER) No, T am note
Q Then I czn't ask »y guestion,
¥R. CUTCHIN: Thank yocu.
DRes JURDANS You d4idn't introduce at this time, or
did yocu, the licence testirmony of Correa and Urguhart in
response to Roard guestion on UCS Ccntention £7
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V“. AXTER eSS t :..i 19 t"atn
v *m™ 7 - e 2
DR, JORL2N: [ neglected t0o go thrcuch that. 1

-

think T have hardly any guestions.

BOARD EXAMINATION (Continued)

8 &)

Y DR

Q You menticned again the Crystal river incident;
following the incident was there an inspection of the safety
valve?

A (Witness 'rquhart) Yes, there was. The valves
wer2 removed from the plant and they were sent to a
laboratory where the; were first put on a bench tester where
they were testesd to assure .that they still functioned as

they are rejuired to functione.

i

They were tapped open three times; each time they
opened at approximately 5400 psig which is where they opened
on the plant.

The valv=2c were then disassembled and sukjected to
a visual examination, the results 0€ which I mentioned in my
riefly, the valve was in ¢ood share with some

testimony.

damage to the 41isk; that is the pressure retaining portion

-
f

that lifts o0ff the =zeat due to steam cuttine which mostly

likely resulted from leakage prior to the incident.
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Thers was come sn¢ 2%3age thrcugh the valva
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the damaged bellows in any way affected the ability of the

valve to function.

(%) Those valves are being put back in at Crystal
Eiver?
A (Nitness Urguhart) : believe that valve was

lant or is now beinc used

Q I see.
(Pauze)
Certainly, the prime function of the valve is to
relieve pressure in cace theA;ressure gets too high. You

o

mentioned that there has been a fair amocunt of excerience
from the fossil industry.

© thare t2en encuch occasions -- have there

I
w
<

been a significant number cf failures in the fossil industry

that you know what the situaticn there ig?
A (Witness Urquhart) In my discussions with two
manufacturers ¢f safety valves =-- that is, Drecser whose

- - - 1 o ~ < 3 1 N :
valves are 2n the T¥I-1 plant and Crosb who still supplies

i

a good deal o1 =afety valves tc the nuclear industry anid

net know of an

D
~
£
(@)

instance where a precperly maintained and set valve has

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346



10

1"

12

13

14

15

16

17

18

19

21

24

8730

(ad

not performed its protective function.
% dhat is invelved in properly maintaining a valve
to make surs that it will open when called upon?

A (¥itness Urquhart) In a nuclear power clant

b

during each refueling, at least one of the valves is removed

rh
r
(8]
=
t
= o
b}
)
r
Y]
n
m
[ o
e
’A
2]
r
L |
-
>t
ot
o

5 put on a hench test to assure

that it is still €unctional.

Q Ahout once a year?

K (¥itness Urcuhart) Z2pproximately.
' 0 So the cycle -- about once every two vears for
eacn.valve, then, I suprose.

A (¥Yitness Urquhart) VYes, depending on the lenath

of the fuel cycle, approximately thate.

)

(Faus

i

there reasonalble assurance +hat the tests will he

successfulsy that is, that there is 3021 evidence that the
valves will indeed perfocrm in an accident envirenment and

Just how éo you address that

Ahat is your respgonse then? There is a test
program? I would like zome assurance that the test progoranm

o 2
_~
-
ct
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n
n
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O
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safaty valva, the history of safety valve usage, ncot only in

the nuclear irndustry, but in the focsil power industry alsec,
rcovides, T belisv2, assurance that valves will indeed

function when t’sy are called upon to function, which -- of
course, the critical action there is that they open when
they are called upon to op=n.

believe there 1s very cood evidence and

experience with -- does provide assurance that thece valves

%]

function properly in the test

e

ro

[ #]

ranm.
Q You are nct concerned that the test program is
going to op2n ur something that had not been thoucht of
befora?

A (4itness Urguhart) T dc not believe sc. As far
as steam'flou, T think the valves have been =-- valves of
this design and similar designs have been in use fcr many
vyears and have worked very well.,

Other flow conditions such as water, there is come

limited amount of experiences.

(9]
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there hazve been occasi
and the valves havs reliaved the water,

They have functicned; that is not to say that
they have bzen 1l2ak proocf, leak tight when they reseated. In
many cases leakage =-- there will be leakage after a valve

has passed wWater
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lncreasing leakage after the valve éid pass water was
insignificant. he valve wzas leaking somewhat prior to ths

[

event. It flowed 700 == I bhelieve it flowed water at the

(a3

rate of 700 gallons gper minute for 20 minutes and reseated

)
+

and upon reseating,it wazs leeking at about 1.1 zallons per
minute.
And upcn visual inspection, there was really nco

damage that could be attributed to the water flow throucgh

w

that valve,

C You anticipated essentially amy last guestiong;
that is, will the testing include two phase as well as water
flov?

A (Witness Urguhart) Yy knowledge of the test
program -- the oroosram would include witer. T am not sure

to what extent it will include two phase flow, as %Yr. Correa

mentionesd bzfore,. But T know it will include water flow
through those valves,
CERIRMEN SMITH: s Welss, what is your poszsition

ne?
e 9

=
-]

on conti

b= |

ere 1s a pos=ibility that you might take

gl

into considzration; always tefore we have followed the

w

cross examination plan and I have noted a gJuestion down

W

there.

Tven 1f it micht have occurr=d, we have not asked
Youe. It could be that after you exhaust your guestions,that
if you have no objection, Uzs Jerdan cculd redo cross
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examination,and you cculd suggest questions t¢ him, toco.

" . B =
Doan't take any prass
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examination is mere than just asking guestions,
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o
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9]
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ot
.

Just take that into

do not have any orjection to Dre.

.
>
]
r4
vl
)]
.-
v

Jordan looking at sur questions.,

t
~ g

PR« JORDANG: I have reservations about the
suggestion. ¥Mr. Follard is very much tetter at Xncwing what
he haz in mind in picking up things than I anm.

MSe. WEISSs: I would like to gc as far as I feel
comfortable, and I cannot -- there was extensive rebuttal,

and I know that I am not competent to deal with that at this

point.
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C ¥res Correa, you testified -~ you said that the
block valve is envircnmentally gualified. it is gowered =--
it can be powered from either diesel. e far as a pressure

boundary component, it is safety grade.

In ycur engineering judgment, how much wculd its
reliability be imeroved, and what would be necerssary t2
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believe that is an item that T
am not able to answer right now. I would have to lock at
more of the systems involved to see exactly what

interactions making the block valve safety grade would have

on other csystems in that area.
. Do you =-- can you cqualitatively address it?

Do you have zan idea of what would be necessary to
upgrade i:.?
Does it meet the safety grade criteria right now?
B (ditness Corr=2a) It meetc the criteria as a
pressure boundary part in that it is seismically gualified.
It has been built to the ASME code. Tc do more upgrading,

27¢ fco

"

the gingle

(o)

we have to lockat the requirments ¢

failure criteria, possibly having two valves in series,

C Can the operator change the pouwer supgply from
either dies2l in the control room or is that done locally at
a panel at the switch gear?

D> ycu know?

A (ditness Correa) I telieve to go on the R diesel
it is a2utomatic. And then tc gc oh to the other diesel, it
is a2 swtich in the ~ontrol room.

ALDERSON REPORTING COMPANY, INC,
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$ It is fairly accessible to the cperator?
k (¥itness Correa) Yes, it i=.

DR+ JORDANS which is on attery?

WITNESS CORREA: The PFCRV is on battery. That
a DC valve,

DR. JCRDAN: Phy is that? Do you need a
particulary reliable supply for the POEFV under certain
circumstances?

WITNESS (CREEAR: That is the way the plant was

original design of the plant.
CHAIRYAN SMITH: Let's take a 10 minute

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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guestion

"
-

Mr. Corre

contention six was filedi on Qc

any tecsti

the valve

testing o
Station.

Monday.

to the w2
and the E

currente.

actuation

a one min

B79¢%

I have a follow=-up

REPIRECT EXANINATION

The question of the ZFRI valve testing progran,

a, since your resgonse to the hoard gquestion cn UCS

re
o

~
L&

er 28, 1980, hags there been

ng accomplished so PRI that is relevant to

2 )
w
L |
o
h<

n

s at TMI-1?
(¥itness Correa) Yes, there hase. This week the

f the dresser PCRV started at the Marshall Steanm

But they had slicht problems with the war supply

L ¢ )
O

lves The valve takes a fairlyhich inrush current,

I power supply 4id not have a high enouzh

S50 they mocdified it ¥onday night, and cn Tuesday
at2d the valvs without any problems.
They actuated the valve 14 times. The first four

s were to> shake the systenm down, and then they did

ute blow at U400 psig tackpressure.

Then they checked seat leakage, ard there «as zero

seat leakag:=. And then they did four 10 to 1% second
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¥Se WEISS: 1 4id not hear. they d4id four what?
WITNESS CO®RREA Tour blows, 10 to 1€ seconds

each. The seat leakage at that time was 50 milliliters per
minute. After this series of five tests they did another
series of five tests at 160 psig backpressure.

The seat leakage at the end of that series of
tests was zero gpme The flow through the valve at the 400

pound fackpressure was 156,534 rounds of

0

team per hour. it

)

th

per hour.

¢

the 1€0 pound bhackpressure, it was 155,255 cf =t

D
w
=]

The dresser calculated flcw for the valve was
157,000 pounds of steam per hour. The opening time of the
valve was 170 milliseconds, and the clecsing time was
slightly slower, but not very much; it was in the range of
200 to 300 milliseconds.

The only prcklem which they found ~- and this
problem did not prevent valve speration =-- was on cne of the
first actuaticns of the valve, the tellows on the pilot stem
seal ruptured.

It allow=s1 steam to leak from the pilct zrea to
the atmosphare. 3¢ T said, this 4id not affect valve
operations This is only preliminarcy

called on this by the EFRI test manager for the

test.
Ee c=z21led me as sccon as the tzsting was done
yesterday ¢9 deecrilte what had haprenecs The report on

ALDERSON REPORTING COMPANY, INC,
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year, the
cause of
if it is
only affe

full report for the arshall testincg.
In the m2antime alco EPERI will be looking intec the

the b2llows -~ of the bellcows rupture to determine
a generic defect or if it is a manufacturing defect
cting this bellows.
MR« BAXTER:; Thank yocu.
BOARD EXAMINATION (Continued)

-

This »drinss up something I had never concsidered.

Why are they tested with various steam backpressures. I

would have thought maybe they would test them only to

atmospheric bacxpressure.

A

tank,

L

them.

-
R

and

(Witness Correa) They discharge into a drain
that causes the backpressure on the valves.

It is more realistic to have a backrpressure on

(4itness Correa) Yes, it is.
DR, JORDAN: T see, all rightsl
CRECSS EXRLINATIUN
RY HS. WFISSs
on page 4 of Yr. Jones's testimony, at the top you

the changes being made to enhance the operztor's

ty to detect and terminate a trancient caused by a

ALDERSON REPORTING COMPANY, INC,
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safety grades, and if not, could ycu tell me whi

which is not. That also gres to any circuitry involved.

A (Witness Jones) I believe there are going to be
contrcl grade indicaticns. The differential pressure
transmitter has been gualified for operation in the
post~LOCAR e2nvironmant.

That is, the dicharge line flow measurerment
instrumentaticn, and I am referencing in my testimony that
it has been g:alified to operate in the post-LOCA
environment and cperate after a seismic event.

The accaslesrometer is part of the loose parts
monitcring system; and it has been seismically teted and has
been environmentally qualified alsoc.

s, For what environment?

A (ditness Jones) The accelercometer is steam line

break and small break LCCR gqualified.

Q sith those exceptions, the instrumentation is
control grais rather than safety grade?
Y (Hitness Jones) That is my understandinse.

Can T direct your attention to NUBEG-0S78. £[Cc you
have a copy in front of you?

9 vyou have a copy ©f the document?
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A (ditness Jonzg) I have scme axcerctise. Tf I have
the right exceprt I will have it in front of me. Gtherwise,

I will have to get a CODY.

O
-

4%

age 7, section 2.1.3, information to aid

operaters in accident diagnosis and control.

)

A (ditness Jones) VYes, I have it.
0 Recommendation A is for a direct indication of

Fowar operat

w

d relief valves and safoty valve position for
WRs and BWRs; it then describes that such a direct

*

position indication == I will not 450 into the description.
will TMI have a direct indicaticn of the PCRY and
safety valve pcsiticons in the control recom?

R (ditness Jones) VYes. And those are the
accelercmeter flow ~nd the distharge lie flow measurement
instruments because the rosition states that you can have
elther a direct position indicator cr a reliable flow
indicator.

The accelerometer iz a device that sences the flow

down the line whizh is an indicaticn of whether the valve is

lines.

Q You meet that position by having flow indication
devices rather than direct indications of valve positicns?
Correct?

ALDERSON REPORTING COMPANY, INC,
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2 (ditness Jches) That is correct.
7 shat changas have deen made if any, to the desion

of unit 7 to enhance the ability to terminate a2 LCCAE caused
by a stuck open PCRY as opposed to changes mad t¢ enhance
the ability to detect that it is stuck ospen?

(Pause)

Perhaps I should he more specific with gparticular
reference to the block valve. Has the block valve cr valves
been medifi2d for two rhase flow?

A (Witness Jones) Yot to my knowla2dge, I guess to
answer the juestion that you ascked, I was just trying to run
it through my mind.
is my understanding that given a stuck open
PORV that basically there is no changes made to the

terr ation ¢f that. The physical aspects o

H
r
v
"
3
(o
o
[
r
-
=
Q

fact that we have reduced the probability cf ritting the
PORY in the first place.

C The control circuitry for the tlcck valve does not
meet the single €ailure criteria; is that correct?

A (Witness Jones) I do not Xnowe

C Te the block valve environmentally auzlified for

any particular coniition?

A (¥“itness Urguhart) T can answer that. The block
valve == tha ¢operator on the bleck valve is gualified, I

ALDERSON REPORTING COMPANY, INC,
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believe, €for 3 degrees fahrenheit, on thne corder of 2 Y
S

10 Or 28 far as ridiation dosage.

C Do ycu know if it meets the single failure
criterion, the centrol circuitry for the block valve?

? (Witness Urquhart) 1 do0 not know if the control
circuitry ma2etes the sincle failure criterion or not.

» This is in ¥re. Urquhart's part of the testimony.
I would like to direct your attentiocn toc NUPREGC-0737 if you
have got it, the clarification of the Rction Plan
reguirements.

Actually, this may be Mr. Urcuhart or Mr. Correa.

In particular, section II.D.1: I 2zuess that is on page
3=72 I want to confirm if I can whether that description
of the testing orogram cecnforms to current plans as to
scheduling and scope of the testing prcoran.

ALDERSON REPORTING COMPANY, INC,
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ks far as item P goes, I believe

-

5§ that the FPRI test program meets that, Item F, the

6 gqualifications ~- yes, the cualification of the block

7 valves, since this is a new requirement EPRI is =till

8 studying this to try t5 g2t it into tha test program. They
9 are having discussions with NRC staff on it.

10

0

And is the schedule fcr ATWS testing still tc be
11 completed by July 15817

12 A (WITNESS COPREA) There is no ATWS testing at the
13 moment. Evan in 737, there is no ATHS testing.

. 14 8, Now, the item, then, under "Clarifications.,"”

v

m

18 directly beneath what we have 3ust gcne through, Item 3

16 calls f£ perfcrmance testing of relief and safety valves,

(e]
2}

17 and then lists a sst of =-- or lists some information which

0

18 is required to te provided ty
19 My cuestion is, is that still tke current

20 schedule, and dces that prcperly describe the scope of the
21 program?

22 A (AITNESS COEEEARA) If yvyou would 3Just give me =2

*
|

23 moment, I have to lcok at the latest FPE]I status con thise

. 24 Ita”' :-1' '.: l

. . i % . .
3 3 3 - ~ —~
25 .Lt i8S :;;;1 chne :_..i"d‘:bco

still the schedule. ror Item A-2,

n

ALDERSON REPORTING COMPANY, INC,
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2 AITNEES COREER) Itar A~3, yes.
CHAIEYAN CNMITHs Is "yes” a full ansver.
WITNEZSS COPREREAs It is going to meet the October

t she acsked, I believe.

b
]
-
-
-

1981 schedule, which
CEARIEYAN SEMITHs Your guesticn was too parts?

BY MS. WEISS:; (Resuming)

o Yae. T assume you also mean that is still an
accurate description of the EZPREI program?
A (WITNESS CORPEAR) Thisc is not intended, I believe,

to be a descripti-n of the EPRI test procgram, It is a
description of what they require. 4And yes, the EFRI progran

will meet with what the NBC raquires.

L

You ?ean the EPPFI test progranm will go lreyond it?
I am trying to understand whether it wculd he in any way
consistent -- either less broad or inconsistent?

B (WITLEES CCRREA) As far as clarificaticen A, the
program is consistent with thies clarificaticon excert
for six items, and I am not sure what the exact z=ix itenms

are. These are itsms that are under dizcussion tetween EPRI

D
-4
o
w

<
,
P
ot

-
e 2
®©

-5
b V)

3
6]
o
w
S
122

has not yet approved the
test program? There are still some six outstanding itenms

that remain to re resolved; is that correct?

e
-~
&
-
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test program as submitted in July 4id not fully represent
all of the safety and relief valves that were installed in
the various plants.
Since that time, IPRI has expanded its test
program to include more valves.
Q D> you know what any of the other open items are

between the NET and EPRI?

TNESS COCREER) Offhand, I would have to refer

.
-

il
to the EPRI information, which I have Pack in the office. I
do not have that right here richt now.

C If you have a chance to do that before you appear

-

he panel will be back, I woeu 4 like to have

(ad

again, tecause

the information on exactly what the nature of the open items

is.?
A (WITNFSS COREER) All right.
MRe BAXTEFs He's not going to be back in his

office tonight, though.

B I am not even sure whethar we will be

n

s
)
L)
1
.-

here tonrorrovw, Mt Yonday.

BY MS, WEISS: (Sesuming)
0 Item number 2 on rage 3-72 relates to

qualification of PAF Dlock valves. Is there a date for

completion of that progranm?

i*ten i
% - n >

[
)
[
v
L8 ]
(35
b
"

)
(o
n
1]
[
Q
= |
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between EPFI and the NEC staff right now. Jue tc funding
limitationz and time constrainte ¢o get the safety and

relief valve guzlification testing done bty July 1621, these
block valves put a very bic restricticn into that test
program. And as T =said, EPRET is discussing this reguirement
with the staff.

Whan th2 resolution of this regquirement comes

about, I really don't know.

J
v
)

it FPRI's position that it cannct complete the
proaram for gqualification cf rlock valves by July 1, 19827

A (WITNFESS COPEEA) I would have to again locok at
the latest EPRI submittals to the participating utilities to

determine what the FPRI position is on that item.

C Azain, I will ask you to check that.

page S, ¥r. Urquhart, of Mr. Urquhart’'s

-
O
=}

testimony, at the top you state that the POFV and the safety
valves have heen properly designed and tested pursuant to
applicatle criteria, ! think you answered, in response to
Dr. Jordan, that those were the reactor pressure boundary
criteria.

Can you tell me srecifically what GDC those are?

A (WITNTSS URQUHART) Let me checks I believe they
w..uld Yo, as far a=s the pressure roundary is concerned, they

=
O
[
'. 4
[
ry
B
3
"
'd
(a3
D
re
[
<8
.
-
a
s
-~
-
~
W
3
b
v
=
-
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" I think that's rigsht. Eut you can check it if you
vant.
B (3ITHYSS URQUHART) I dust locked.

(Pause,)

Q You discussed the incident at Crystal Eiver on
page 10 =-- a2xcuse me, page 5 and 7 of your testimony. You
state it was a valve similar to the one at TFI-1, WNere they
both the same manufacturer?

B (AITNESS UBRCUEART) Yes, they are.

0 Can you describe fo. me any differences between
the two valves?

A (JITAFES URCUHART) Tc the best of my knowledge, I
don't bPelieve there are any decsign Aifferences between the
valve at Crystal River 3 and TVT-1. I %helieve they are both
the same model of Nresser pressurizer cafety valve in hoth
locations.

am not aware 0f any real design differences

L ]

batveen the two valves, cother than they vere manufactured at

ire

(&9
P
'
L5 )
(1)
o
4 1)
b}
|
ot
"

0

-
Do ycu know 1f the sarme materials were used in the

fabrication of both?

A (NITNESS URCUHKART) I would csay generally ves, the
sam2 materials. The bodias o0f the valves are stainless
steel., They are generally an zusterated stainless steel

»
+
t
-~ 4
D
s ]
M
o
1]
(44
pee
i)
b
Lo
'h
@
"
w
b |
0
i
b
=

constructicn. I don't xZnow tha
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the material of concstructicn of the tvo valves.

C Can you tell me hew long Crystal Ziver Unit 3 has
heen operational?
A (dITHNESS URQUHART) T believe it has teen since

1970, just the bast of my recollection.

8, You state that the leak rate after the event at
Crystal River was 1.1 gallons per minute. Do ycu know what
the leak rate was prior?

(WITNESS UERCUHART) I don't knecw specifically what

e 2

the leak rate was prior. All I know was that it was leaking
to some extent prior to the event,

ﬁ hd
0 s

here an allowable leak rate for that valve?

t

~ (JITNESS URQUEART) Yot svecifically for the
valve. But the plant technical specifications allow that
you have ten qgallons per minutz Xnown leakagze out of the
reactor ccolant system, That can be elther from, for
example, a safety valve or any other ssurce 2f leakage from
the reactor coclant system,

0 Do you have any evidence that might lead you to an
opinion of the magnitude of the leak rate prior to the

accident?

§* ]
poe
x>
R
3

9
wl
1

URQUEART) I don't know specifically what
the magnitude was., I really don't knoew, other tharn it was

leaking priosor ¢tc¢ the event.

3
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times during the

*

r

3
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valve coen and closze?

L) (4ITLESS UBRQUBART) Tc the Lest of my
recollection, I believe it only opened once. T lrelieve it
opened and it stayed open for that 20 minute time period, in

which it was going at approximately the rate of 700 gallons

per minute 2f water, That's the best 0f my recollection.

.

0 You stated that ycu found, upcn visual inspection,

iy

th

steam cutting of the disk and a damaged bellcows assenbly.
Do you really have way of knowing when that damage occurred
and why it osccurreil?

A (WITMNESS URQUEART) The stear cutting of the disk

¥y

sail dbefore, t

e valve was leaking somewhat grior teo

the event, in which case steam cutting of a disk would hre a
fairly prevalent type of damage. High-velocity steam gcing

through a small leak path on the disk would tend to cause

t Wwas evidient from the
iaspecticn that ths damaged tellows very much appeared to lbe

an assembly protlem, an alisnment problem tetween the

C You mean when the valve was originally installed

in the plant that damage was dcne?

2 (WITNESS URQUEART) When the valve was originally
. - 9 % - -
assembled, put together. Yot nececssarily installe in the
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plant, but when the valve was originally put together, it
appeared that there may have been some misalignment bhetween
the disk and the ballows assenmbly that caucsed the damage.,

The tellows was not non-tunctional, let me put it
that way. To accurately describe it, the nose of the
bellows was extended. I don't know if that makes it any
clearer, but it was definitely not due to an actuation of

the devices. It was due to some alicnment problem hetween

the disk and the ba2llows proper.

L]

Was that aprarent when you locked at the valve or
did you havs to take it apart?

A (WITNFSS URQUHARRT) Ycu have to disassemble the

-

C On page 2 of the testimony, Yr. Correa, you state
that the spare valve, the spare PORV, will be installed in
Unit 1 prior tec restart. I am curicus as tc why they are

doing thate. shat's wrong with tne 2ne that is in there

now?

e

(WITNESS COREFTA) There is nothing wrong with the
one that is in thsre now.

G why are they putting a spare?

A (AITNESS CORBEA) The spare valve has been

2 P 2 o - . -~
modified to incorporate the latest manufacturer'’'s seat

ALDERSON REPORTING COMPANY, INC,
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leak~-tizht valve,

o

0 And I understand that prior o0 resta

"

+
-
O
[ =1
w
B
D

going to test the spare valve; is that correct?

2 (WITNFSS CCRREA) It will be actuated, yes, and
the basic purpose 2f the actuation is to ensure the =-=- to
ensure that the valve is functional and to test all of the
downstrean instrua2ntation.

the test for me, how many times

o

t

Would you describ
you are going to open and close the valve and how you test
downstrean?

? (JITNESS CORREA) The test procedure for this itenm
has not lteen written yet. It is a restart item and still
has to be done.

0 On page 12, by way of, I guess, summary, Yyou state

thatg; "The TMI-1 pressurizer relief and safety valves have

been appropriately desicned and testade™ (Cucte. I Just
want to make sure T understand the conditions unéder which

Is it true that neither of these valves have been
tested for two-rhase or wvwatsr flow?
A (AITNESS URQUUART) I would say that's true,

neither valve has teen tested specifically for water or

"
ey
0
4

3 w s 13 e} 3 3
e flow, which will be accomplished 1gring the

(54

'8

wOo=-D

ot

e

)
-+
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e
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4
"
%
=
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escribing the changes in the

. ~ ) ' 2 : P
Yelieve it was Yr. Corres, you discussed new valve screeninag

0
g
ad
®
"
b
1!}
-
4
o
v
’ 4
e
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~
0
[
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a4
-
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e
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=
e
+
rr
-
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n
0

reening criteria
will require -- or defines as success that the valve opens
and closes and sustains no damage sufficient to prevent it
from operating on the next demand.

And the you state, if it doesn't pass, that EPRI

[13]

will notify the manufacturers and the N5SS suppliers and the
owners of plants, I guess, that have these valves, Was that
a correct summary of what you said?

A (WITNFSS COREEA) Yes. And what I should have
also added is that the NEC =staff will also be notified.

0 That was my guestion.

T think it was ¥r. Urquhart who talked abcut
speaking -- in response to a guestion ¢f Dr. Jordan's abdout
valve failuces in the €fossil iniustry. You said ycu ha4d
L

~ -
- —~ *
recs CEOSLE Y, -

o
"
w
=
o

spoken tc two valve manufacturers,
would like to ¢et 2 handle con how many valve manufacturers
there are.?

z (WITKFSS UROQUHART) Az far as manufacturercs of

w

nd Crochy are

L |
™
in
1]
D
ry
m

safety valves, I would have to say [

(&%
(ad
= 2

probably ths maijor manufacturers, an ey are the only two

that I havae ever d42alt withe I believe there is another one

named Lincgrin and a company called

the business nf making cafetry valves, however not of the
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operated relief valves?
~ -~ - "
A (Aitness Urquhart) "cday thesre is probatly

numerous manufacturerss
Research Corporatioson. Those cocre to mind richt now. They
currently make pilot operated relief valves that I am
familiar with.

Theres are other P(URVs that utilize a different
actuating machanism such as some of the cther NSSS suppliers
use. They use an air actuator.

Those are manufactured by ccrmpanises such as

Control Components; Fisher == I telieve Fisher Valve
Company mak2s a valve similar to that...
A (Witness Correa) If I could add romethina based

on the EPPI tecst program and the population of valves they
have found. As far as csafety valves 3o, the two major

”~

manufacturers are Crosby and Dresser. rarget Rock only has

one safety valve, and there are no other satety valve

7]

manufacturers listed for the pressurized water prlants,

r
o

Rs far the PORV goes, as ¥r. Urguhart started to

say, there are rasically twec typess the glole tvpe, which

are either air or solenoid actuated, and there are the

electromatic or the pressure-matic which are made by Dresser
and Crosby.
Q s2ul“ you say that ynu mzde an exhaustive survey

ALDERSON REPORTING COMPANY, INC,
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of the history of speration of PORVe and safetyvalves in

> (ditness Urguhart) Az far as the usage of POEVs,
my research wvas purely limited to the experience with B &€ W
pressurized water reactcrs, as far as FORVs. Those are the
basis of my statements before.
As far as safety valves, the extent of the

.z

ressearch was mainly limited to conversations with the

manufacturers of the valves; namely, Presser, Crosby, and
-~
Target rock.

C I recall -- and I probably cannot put my hand on

-

it right now, but I recall a figureeagppearing in the lessons
Learned document, 0578, to the effect that FCEVs had failed

to reseat five times out of 230 actuations.

Do you rescall that!/

~4

A (ditness Urquhart) I do not recall those
particular numbers.s 7Tc the best of my knowledge, for
example, on B £ W PWRes, as T szstzted bhefore, there have leen
three failures +o reclose the power opratiosns, including the

TMI-2 event.

Cresser ané tc Croslty about

)
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Y, that was for safety valves?

? (Ritness Urguhart) Spring loaded safety valves.,
. They stated that they Xnew of no inestance where
groperly installed and majintzined valves failed tc cpen.
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That involves an
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valve was properly installed and maintained, that the
company who owned the plant might have a difference of
opinion with the manufacturere.

I am wondering whether vou made any effort to
check that. Did you ask for how many failures overall there
had been and made any attempt tc verify whether in fact
those were 3duye to installation and maintenance probleme?

A (ditness Urguhart) No. In essence, the
discussions tock the tone of, dc you know of any instances
where your valves have failed to perform their protective
function. .

The answer in all cacses was no, prcvidegdg:the

"3

valves were properly maintained and set. h

D
e
(&8
[
("
&}
w
[

+*
- 4
]

problems they have seen and knew of stem mainly fron
improper sizing; thet is, the valves that were installed on

the facility vere not properly sized to protect the plant,

La )
Q

O
rh

*nother problasm they have encountered is

ot

‘pe
when somebciy would gag a valve. when I say "“ocag,” that is

*0 prevent it from liftinec, actually physically prevent the

vailve from lifting by installing =-- essentially installing a
screvw at the top of the valve, and you ¢an ¢ag¢ it and

prevent it from lifting.
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0 And then you are simp

L3 |
D
4]
)
D
"
w
= |
0
)
L% |
0
"
Y
2
i
. i
T

infcrmation which you has from [
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whether you made any attempt t0o ¢o
to do any independent check.
(Witn=ss Urguhbart : would have tc say that nay
research was limited tc discussions with those two
manufacturers.
Q I was curious about one answer that one of you
to Dr. Jordan.
I believe you were acked whether the safety valve
testing program will include two phase reliet
the ansver was that vou did not know.

Is that correct?

(Witness Correa) Two phase flow was one of the

six items that is un discussion hretween the NFC and EPRI

which I will answer ‘questions cn-tomorrow.

I take it EPEI does not interpret the 2ction Plan
or the lessons Learned as requiring testina of the valves on
two phase flow?

(Witness Correa) wi have to ancswer that
tomorrove.

phone ccocnversation that you had

relating the resu - : ione this

to confirm that you st
correct?

Yes, it
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ol o o . = =t
s R2Z1eSE iNCse are all the guestion have at
this tire, Yr. hairman. hive gone through mcst of the

I have not done the ra2buttal testimony.

CHATRMAN SMITH: 1Is there anything further we can
accomplish this afternoon? T understand that you regard
your examination on the direct testimony comgplete? To you

want to kesp your options open?

[

would. There are a few questions

that I need to confer adout. we might as w2ll continue,

, CHAIRMAN SMITH: ¥Mr. Baxter?

(53}

EDIRECT EXANINATION

RY ¥

=% |

« BAYXTFER
Q Mr. Urguhart, Hs. Weiss was asking you akcut the

extent of vour research on valve failures and your

conversations with the manufacturers, [rescser and Crosty.
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professicnal c=2

safety valves in

D
mn
(§]
th

yo2u would become aware of any failur
the nuclear power industry?

R ("itness Urguhart) I would think most
definitely. If th2re was a failure of a safety valve to

3 . - - - T . » ' .
perform its function, that Jould re aware of it.

N p il 3 m AT Th = 3 1 T Wa
X%, BAXTEE: Thank you. That ig a2ll I haves.
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MSe WFISS: That raices one mcre.
RECROSS EXAFMINATIONX
RY KES. WEISS:
G I want to make it clear that T was guestioning you

about fossil experience as well as nuclear. You did
undarstand that?
A (¥itness Urgquhart) VYes.

CHAIRYAN SMITH: inything further with these

¥2, DPORNSITEs Ye=z, I have one additionrnal question
based on ¥s. Weiss's.
4, r. Jones, 40 you recall I's. Weiss's guestions
concerning the indications that have been added to verify
whether the PUEV is in fact open or cloced and their

qualifications?

fould you please loox at page 3-7%.

e §t~ab')

e -

Do you ha

<

g

(Witness Jones) Yes, I dos

0 Would you specifically look at clarificaticn itenm

4

namber thr22 and t211 me whether, as far as ite

ALDERSON REPORTING COMPANY, INC,
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(Paucse)

2 (sitness Jones) I believe they do, yes.

C Take 3 guick 1look at all those clarification items
and see if there are any that the design will not meet,

(Pause)

A (ditness Jones) To the best of my knowledge, they
meet them all; though, I would not want tc -- d4d¢c not know
enough abecut human factors types analysis of contrcl rooms
to be absolutely sure. Rut certainly the first five they
meet.

YR. DOFEKSIFEs Thank you. That is all I have.
CHAIRYAN SMITH: GCentlemen, at least for this

afternoon,

You are excused.

(The witnesses were excused)

CHAIRNAN

v
ke

the remaining one hour

Can we start with
YR« CUTCHIN

one ©f your

h
o]
la

ITHs Is there any recornmerdation

and 1% pinutes cf the afternoon?

witnecsses?

uggest, Mr.

to =

7]
wd
O
b
= |
“a

: I w2

Chairman, that in the interest of moving forwardéd, I an
prepared +5 put both of my witresses on as a panel, and then
we can 2o as far as we can with thenm.

CHAIRMAN SMITH: QOkay, gentlemen, if you would

300 7th STREET, S.W.

the same

ALDERSON REPORTING COMPANY, INC,

REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345




procedure 1 these witnesses; that is, have the other
parties

T‘Jrf:.

4 MRe CUTCHINS I understcod that would the

be

plan. We would have the same gap in their coverage as we

witnesses.

have in these
7 CHEAIRMAN SMITH: I think that is reasonable.

8 Thereupon,

9 WALTCN L. JENSEN, JPs»

10 was recalled acs a witneess, ¢n tehalf of the NEC staff, and

11 having been previously duly sworn, was examined and

12 testified as followss

% z sor

15 was called as a witness, on behalf of the NEC staff, and

@
-~
C
.
(2 ]

UDANS

16 having bdeen duly swvorn, was examined and testified as
17 £follows:

18 MRe CUTCHIN: ¥r. Jensen obviously h: previously

w
1]

L
bt

19 been sworn. Yr. Zudans has not. They are a panel.

21 BY MR. CUTCMIN:

22 ») Ffirst, ¥r. Jensen, 4o you havas with you a copy of

LY

23 a dccument consisting of five pages to which is attached a

. 24 copy of your professsional gualifications consistine of two
28 paces. The document tears the caption ©f this rroceeding,

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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‘ 1 and it ics entitled “NBC Staff Testinmony of Walton 1. Jensen,
- L=y o & ok - -~ P—
£ Jre Relative t Primary Syctem -elliaf and Flock Valve (UCS

3 Contention Five).

4 A (Witness Jencen) Yos, I doe.
5 Q Wis that dccument prepared by you?
6 A (ditness Jensen) Yes, it was.
7 Q Do you have any corrections or modifications yon
8 wish to ma2ka?
9 A (ditness Jensen) NO.
10 ¢ Do you adopt it as yocur testimony in this
1 proceedings?
12 A (ditness Jencen) Yes.
13 Q Ts it tru2 and correct to the best of your
’ 14 knowledge and belief?
15 R (Witness Jensen) Yes, it is.
16 MR. CUTCHINs ¥r. Chairman, I would ask that ¥re.

17 Jencsen's testimony previously identificd be received into

18 eviience and be bound ints> the transcript as if read along

19 with the outline accompanying it.
20 CHAIRYAN SKITEH:s If there are no obhjections, the

21 testimony is received.

{(The testimony of Walton l, Jensen, Jrs, follows.)

R

23 BY MR« CUTCHIN:
. 24 s ¥r. 7udans, Ao you have hefcre you a decurent
25 consisting 2f =even racges rlus twe rages of your

ALDERSON REPORTING COMPANY INC,
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The testimony of Walton L. Jensen, Jr., cortains the NRC Staff's response to

«5 Contention 5.

The purpose of this testimony is to demonstrate that contrary to the assertions
made in the contention, the power operated relief valve and block valve are
not components important to safety and neeu not satisfy all safety qrade design

criteria.

Conclusions to be drawn from this testimony:

The function of the PORV is to prevent unnecessary openina of pressurizer
safety valves and to provide a backup means of depressurization and of
overpressure protection.

The function of the block valve is to permit isolation of a leakina or
failed-open PORV.

Proper operation of the PORV and block valve is not required to miticate
the consequences of any design basis accident.

Failure of the PORV and block value to function can cause the equivalent of

a small-break LOCA but if the failure occurred in conjunction with a LOCA the
consequences would not be significantly altered.

An unisolated stuck-open PORV will not result in core damage.

The PORV and block valve are not components important to safety.

The PORV and block valve are being upgraded to reduce the number of challenges
to the safety valves and ECCS durina operation.



UNITED STATES OF AMERICA
NUCLEAR RESULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING 8NARD

In the Matter of

Docket No. 50-289
(Restart)

METROPOLITAN EDISON COMPANY

(Three Mile Island Nuclear
Station, Unit No. 1)

NRC STAFF TESTIMONY OF WALTON L. JENSEN, JR., RELATIVE TO

PRIMARY SYSTEM RELIEF AND BLOCK VALVES

(UCS CONTENTION 5)

Q1) Please stata your name and nosition with the NRC.

A) My name is Walton L. Jensen, Jr. I am an employee of the U. S. Nuclear
Regulatory Commission assigned to the Reactor Systems Branch, Division of
Systems Integraticn, Office of Muclear Reactor Reculation. From June
through December 1979, I was assigned to the Analysis Group of the Bulletins

and Orders Task Force, Office of Nuclear Reactor Regulation.

Q2) Have you prepared a statement of professional qualifications?

A) Yes. A copy of this statement is attached to this testimony.

73) Pleasa state the nature of the responsibilities that you have had with
respect to the Three Mile Island Nuclear Station - Unit 1.

A) The accident at Three Mile Island Unit 2 (TMI-2) on March 28, 1979,
involved a feedwater transient counled with the equivalent of a small

break in the reactor coolant system, though the accident's ultimate



severity resulted from a number of interacting elements including Tack of
complete understanding of system response, misleading instrument readings
and fnadequate operator training and procedures. Because of the resulting
severity of ensying events and the potential generic applicability of the
accident to other reactors, the NRC staff initiated prompt action to:
(1) assure that other reactor licenses, particularly those plants such
as TMI-1 which have a similar design to TMI-2, took the necessary
actions to substan*ially reduce the 1ikelfhood of future ™I-2-type
events from occurring, and
(2) initiate comprehensive investigations into the potential generic

implications of this accident on other operating plants.

To accomplish some of this work, the Bulletins and Orders Task Force
(B&0TF) was established within the Office of Nuclear Reactor Regulation
(NRR) in early May 1979. The B&0TF was responsible for reviewing

and directing the TMI-2-related staff activities associated with loss
of feedwater transient and small break loss-of-coolant accidents

(LOCAs) for all operating plants to assure tneir continued safe operation.

[ was assigned to the Task Force 'n June 1979. I participated in the
preparation of NUREG-0565, "Generic Evaluation of Small Break Loss-of-

Coolant Accident Behavior in Babcock & Wilcox Designed 177-FA Operating Plants.”

Following my assignment to the Reactor Systems B8ranch, ! participated
in the evaluation of potential feedwater transients at operating B3&W
plants and participated in the final preparation of the staff Safety

Evaluation on the Three Mile Island 1 restart.

2
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Please state the purpose of this testimony.

The purpose of this tescimony is to respond to UCS Contention 5 which reads:
"Proper operation of power operated relief valves, associated dlock valves
and the instruments and controls for these valves is essential to mitigate
the consequences of accidents. In addition, their failure can cause or
aggravate a LOCA. Therefore, these valves must be classified as components

important to safety and required to meet all safety-grade design criteria.”

utat are the functions of the PORV and Block Valve?

The PORV is provided to prevent the pressurizer safety valves from being
opened for mild transients. It is more desirable to open the PORV than

the safety valves since the PORV is provided with an upstream block valve

to isolate the PORV in the event that the PORV fails to reseat, whereas the
safety valves do not have an isolating tlcck valve. The PORV alsc gives the
operator a means of depressurizing the primary system that is independent

of the steam generators and provides a backup to operator action in preventing
reactor system overpressure during low temperature operation. The function

of the block valve is to permit the operator to manually isolate a leaking or

failed-open PORV.

[s proper operation of the PORV or block valve essential to mitigate the
consequences of accidents?

No, proper operation of the PORV, associated block valve, and instruments
and controls is not required to mitigate the consequences of any design

basis accidents.

Moreover, a stuck open PORV which is not isolated wili not result in damage to
the fue! element cladding. Therefore, the fission products contained in the
fuel elements would not escape from the core. The only releases to the public
would be from radioactive materials already contained in the primary coclant.
This material would include activated corrosion products contained in the
primary coolant and fission products which might have leaked into the coolant

3



Qg)
A)

during operation.

what offsite doses would result from a stuck open PORV that was not isolated
by the operator?

The releases to the public would be less than those calculated for the Large
Break LOCA analyzed in the T™MI-1 FSAR (Chapter 14) since for the large break
LOCA a1l the fuel element cladding was assumed to have failed with a complete
release of the fission product gas. The releases to the public for the Large
Break LOCA were calculated to be a thyroid dose of 0.26 rem and a whole body
dose of 0.0085 rem at the edge of the exclusion area; and a thyreid dose of
0.07 rem and a whole body dose of 0.0075 rem at the Tow population zone
boundary. Those doses are less than the 10 CFR 100 guidelines by a factor

of more than 1000. The releases to the public from a postulated stuck open

and unisolated PORY would be less than for the Large Break LOCA.

Can failures of these valves, instruments and controls cause or aggravate a LOCA?
A failure of the PORV or associated instruments and controls which results in
inability to isolate the flow path through the vaive causes the equivalent of a
small-break loss-of-coolant accident. The accident would be terminated by
closure of the block valve which is an immediate action to be taken by tne
operator in the event of a small-break LOCA. Even if the block valve were not
isolated the capability of the High Pressure Injection System is sufficient

to permit safe shutdown of the reactor with no core uncovery or core damage.

In the svent that the PORV was to open inadvertantly following a small-break
in the primary system piping, the effect on the reactor system wculd be
equivalent to 1ncre$sing the break size. The effect of an increase in break
size would fall within the spectrum of small-break sizes already analyzed

for TMI-1. The spectrum of small-break sizes analyzed for TMI-1 is discussed

in the NRC's testimony in response to UCS Contention 8. The calculated



consequences for all small-breaks are significantly below the limits of
10 CFR 50.46 so that no cladding failures would occur. Thus, the failure of
the PORV, block valve or instruments and controls would not significantly

. aggravate a small-break LOCA.

Q9) If the PORV and block valve are not essential to mitigate the consequences of
accidents, why does the staff require these components to be upgraded?

A) These modifications will re&bce the number of challenges to the emergency
core cooling system and the safety valves during operation. The repeated

unnecassary challenges to these systems is undesirable.

As discussed in our Safety Evaluation for TMI-1 restart, NUREG-0680, the NRC
has required and Matropolitan Edison has committed to make changes in PORV
setpoint, power supply requirements and valve position indication before

restart. See pages C2-11, C2-12, C8-10 and C8-11 to c8-14,

The availability of emergency power to the PORV will reduce the number of

challenges to the safety valves.

The availability of emergency power to the block valve, changes in setpoint
and valve position indication will provide reasonable assurance that a stuck
open PORV will be an unlikely event which, if it occurs, will be detected by the

operator so that the block valve will be closed. These modifications will

reduce the number of challerges to the Emergency Core Coolant System.




WALTON L. JENSEN, JR.

PROFESSTIONAL QUALIFICATIONS

I am a Senior Nuclear Engineer in the Reactor Systems Branch of the Nuclear
Regulatory Commission. In this position I am responsible for the technical
analysis ana evaluation of the public health and safety aspects of reactor

systems.

Frem June 1879 to December 1979, I was assigned to the Bulletins and Orders
Task Force of the Nuclear Regulatory Commictsion. I participated in the
preparation of NUREG-0565, "Generic Evaluation of Small Break Loss-of-Cooclant

Accident Zehavior in Babcock & Wilcox Designed 177-FA Operating Plants."

From 1872 to 1976, 1 was assigned to the Containment Systems Branch of the
NRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Branch of the
NRC. In these positions I was responsible for the development and evaluation
of computer programs and techniques to calculate the reactor system and

containment system response to postulated loss-of-coolant accidents.

From 1867 to 1972, I was employed by the Babcock and Wilcox Company at Lynchburg,
Virginia. There I was lead engineer for the development of loss-of-coolant
computer programs and the qualification of these programs by comparison with

experimental data.



From 1963 to 1967, I was employed by the Atomic Energy Commission in the
Division of Reactor Licensing. I assisted in the safety reviews of large

power reactors, and I led the reviews of several small research reactors.

I received an M.S. degree in Nuclear Engineering at the Catholic University of

America in 1368 and a 8.5. degree in Nuclear Engineering at Mississippi State

University in 1963,

I am a graduate of the Oak Ridge Schoo! for Reactor Technology, 1963-1964.

I am a member of the American Nuclear Society.

I am the author of three scientific papers dealing with the respconse of B&W

reactors to Loss~cf-Coclant Accidents and have authored one scientific paper

dealing with containment analysis.
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professional qualifications, the title of the decument deinna
"NRC Staff Testimony of John J. Zudans Felative to Teactor
Coolant Pressure 2sundary Compliance with GCC 1, 14, 1%, and
30 (UCS Contention Six)*™?

A (Witness Zudans) Yes,

Q 0o you alsc have tefore ycu a copy of a ona page

document entiti. I "NRC Staff Testimony of John J. Zudans

. -
.

Relative to Board Question Regarding UCS Contention Six"?

A (Vitness Zudans) No, I dc not.

Q Do you recollect having prepared such a decument?
A (Witness Zudans) VYes.

Q P> you now have a copy?

A (Aitness Zudans) Now I doc.

e Do you have any corrections or modifications you

wish to mak2 to this testimony?

2 (Witness Zudans) VYes, I do. ©On the response to
UCS contention six T have a couple cf typcgraphical errers
that neesd t5 be corrected.
he first one is on page 5« In parentheses there

is for letterss: P20V should b2 changed to PORV on the third

line.

copy, Yr. Chairman.
CHATRVAN SMITH: Kll right. rage S. What i= the

correction, nc«?

ALDERSON REPORTING COMPANY, INC,
300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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3. CUTCHIN: I telieve “r. Zudans says the
correction is in the third line; in parentheses it should
be PCRV rather than PEQV.

Y ¥R. CUTCEIN:

Q The other corrections, Mr. Zudans?
: (Witness 2udans) On page 6, subparagraph ¢ near

the miiddle of the page, the last line should read C8-§ and
C8-9, and subparagragh d on the second line there, it should
read C1-15, That would complete it, then.

Q That invalves the insartion of the lette~- C before
the page numbers as they appear there; is that correct?

B (Witness Zudans) Correct.

Q As modified, doc ycu adopt these documents as ycur

"

testimony in this proceeding?

A (Witness Zudans) 1 doce.

0 Are they true and correct to the best cf your
knowledge and bsli=f?

L] (¥itness Zudans) They are.,

documents identified alonag with the copy of the outline
which accompanise the tescimony in resvonse to the
contention be received into evidence., I am sorry.

I ask that these dccuments be received into

th the

[ =3

longs w

9
i
3
N
'n.
b=
"
Q
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b
D
-
b
»
b |
n
0
"
[
o
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w

eviienc2 zni b

itled "Testimony

3
T
-
(24
0
D
™

outline which accoanpanies the docun % 2
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This testimony of John J. Zudans contains the NRC Staff's response to UCS

Contention 6.

The purpose of this testimony is to demonstrate that, contrary to the assertions
made in the contention, additional qualification testina of reactor coolant
system relief and safety valves is not required to provide reasonabl:

assurance of no undue risk to public health and safety.

Conclusions to be drawn from this testimony:

-- Except for verification testing of their ability to withstand loadings result-
ing from two-phase and solid-fluid flow, reactor coolant pressure boundary
safety and relief valves meet the Staff's current interpretation of the
requirements of GDC 1, 14, 15 and 30.

-- Such verification testing is presently scheduled to be completed by July,
1981.

-- Analyses of the consegeunces of a stuck open PORV predict that no fuel
damace will occur. '

-- Improvements in desian and emeraency procedures to be completed prior to
restart will decrease the likelihood of PORV failure.

-- The recent transient at Crystal River provided evidence that the safety
valves will perform properly under two-phase flow and solid-fluid flow
conditions.

-- Operation of TMI-1 prior to completion of the verification testina will
not endanger public health and safety.
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Please state your name and position with the NRC.

b}

name 1s John J. Zudans I am an empioyee of the Nuclear Requlziory
Commission assigned to the Equipment Qualification Branch, Division of
Office of Nuclear Reactor Regulation.

Engineer ¥ ¢ the Seismic and Dynamic Load Qualifi-

state the ure uf the responsibilities you have had
Three Mile Island Nuclear Station, Unit 1.

(T2 b

foon after the accident &t Three ™ile Island Unit 2 (TH.=2) on March 28,

1879 ¥ was asked to evaluate the Residual Heat Removal Pumps at TMI-2
which are similar to those at TM.-1 for possible use for long term decay

hest removal.
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Please state the purpose of this testimony.

The purpose of this testimony is to address UCS Contention #6.

USC Contention € reads as follows:
“"Reactor coolant system relief and safety valves form part
of the reactor coolant system pressure boundary. Appropriate
qualification testing has not been done to verify the capabi-
lity of these valves to function during normal, transient,
and accident concditions. In the absence of such testing,
verification compliance with GDC 1, 14, 15 and 30 cannot be

found and the public heaith and safety is endangered.’

What are the requirements of General Design Criteria (GODC) 1, 14, 15,

and 30?

General Design Criteria 1 (GDC 1) as stated in the Code of Federal
Regulations Part 50 Appendix A requires that "structures, systems, and
components important to safety shall be designed, fabricatec, erected,

and tested to quality standards commensurate with the importance of the
safety functions to be performed. Where generally recognized codes and
standards are used, they shall be identified and evaluated to determine
their applicability, adequacy, and sufficiency and shall be supplemented

or modified as necessary to assure a quality product in keeping with the
required safety function. A quality assurance program shall be establishec
and implemented in order to provide adequate assurance that these struCtures,
systems, and components will satisfactorily perform their safety functions.
Appropriate records of the design, fabrication, erection, and testing of

structures, systems, and components important to safety shall be maintainec
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by or under the control of the nuclear power unit licensee throughout

the 1ife of the unit."

GOC 14 requires that “the reactor coolant pressure boundary shall be
designed, fabricated, erected, and tested so as to have an extremely
low probability of abnormal leakage, of rapidly propagating failure,

and of gross rupture.”

GDC

15 requires that “the reactor coolant system and associated
auxiliary, control, and protection systems shall be cesigned with
sufficient margin to assure that the design conditions of the reactor
coclant pressure boundary are not exceeded during any condition of

normal operation, including anticipated operationa) occurrences."”

DC 30 requires that "comprnents which are part of the reactor coolant
pressure boundary shall be designed, fabricazted, erected, and tested to
the highest quelity standards practica]l and that means shall be provided
for detecting and to the extent practical, identifying the location of

the source of reactor coolant leakage."

what are the requirements which the Reactor Coolant Pressure Boundary

including safety and relief valves (SRY, nust meet <o comply 5o the

-

recuirerients ¢r

("8}

e by Yy 15, angd 307

The current staff position with respect to the requirements which must
be met to comply with GDC 1, 14, 15, and 30 require that appl