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( UNITED STATES .0F ' MtERICA ~
.

c
*

MUCLEAR RI:GULATOR*1 CCMMISCION
~ . .

.

,,
- - - - - - ::

:,

T In the matter of: :
:

PUBLIC SERVICE CCKPANY OF :.
'

.
.; OKLAHOMA ASSOCIATED ELECTRIC : Docket Nos.

3 /- COOPERATIVES, INC., ; !
.

: ~50-556 ,,

7 -and- : 50-557 ' I
.

i. , ,. .

4 : .

2 l WESTERN FARMERS ELECTRIC- : t--

3
.

COOPERATIVE :-
. ,

+ -
4 :

*

,' [ Black Fox Station,' Units 1.and 2] :
, .,

U :| $. ~
,

| x . ;;.e

. :1 ' '
- *

:
United States Courthouce i'

,

:2 .i Courtroom No. 3 I ~
'

,

/ 333 West 4th b
'

{j, '
is d

'

.; . c. ' c .3 , fJ . . . . Tulsa, Oklahoma-- 8
'

..
." ,x ..- . . .

' : M - . , a .-@ % t
,

.

-

.. . , ' ~ '

:.1 } Hearing in the'above-entitled matter san reconvened,.

,

. .
.. . . . .

: : pursuant to recess, at 9:05. a'.m. ;-

'; ,

*

;| ] BEFORE: ,t ;-
.

'

,

i
, .

, , . . . .
,, ,

'

'

SHELDON J. WOLFE, ESQ., Chairman, -e

'Atomic Safety and Licensing Board.
'

.

DR. PAUL W. PURCOM, Member. '

..
FREDERICK J. SHCN, Member.

APPEARAMCES:
.

/ JOSEPE GALLO, E30.
,

. ' ' ' Inham, Linccin t,Dorle
,

105 0 - 17W. Stre a t , ti .h* .
> .

r Washington, D. C.,
. .

Q., - , ,

*h *'
,

A
.

.

8 e

e
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(Appearances, centinued:]

,

..

r-
GLEMK "F.LSON, ES% ,

*

Is am, Lincoln G 3eale -

4200 First National Bank Building-

,..
'

Chicago, Illinois,
...
<

Counsel for the-Applicants.-

- *
; .-

' '. JOE FARRIS, ESO.
~

-

*- 9
- Green, Feldman, Hall & Woodard'

3g ..

816 Enterprise Building _

; 'h'
-

Tulsa,' ~ Oklahoma, -
, -- . . .

.

t

is
CounseLfor the Intervenorn.0 -

- !
, ,

L.*

DOW DAVIS, ESQ., .
*

,- Office of, the E:<ecutive Legal Di: setor .

c !,! U.S. Nuclear Regulatory Commission: -'

q! Bethesda, Maryland, ? .'
i ,(-4;&, - p . . _e. . ,:.- 2...

', *' Connsel for the.URC Staff.' >

- 1 I-a .t t._- ,,u .3 .

. . < . .
.

. . ~ .b; CHARLES ROGERS , ESQ. , ., - . ' ..'' '

,, . . x

.' Office-of'the Attdrney General 4 ' l'
'^

i? ;E StateMof Oklahoma,Y
,

- *

'~
' ' i'-a - -

.

f.*
: i, e

,

. ,

Counsel for the State of Oklahoma.. !-

. .,

J :e
e, -|_ s .M-

-

!.. ..
, . . . . .

( . * ''- ,' 5 h | f. . p Y.?, . ,5* *
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,
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r Laurence Phillips 8503 5510 8543 8540
t
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.

.

..

F R O C E"E D I'?? G S(.
..

^ .

OPEN SESSION
-

.
~

(9 : 05 a.m.)
,

Y CF. AIRMAN WOLFE: The hearing is re:nled in c;en

ses'sion . The Staff has a witness to presant on he Board
.-.

.
- Question ~1-1 relating to loose parts monitoring?' Is that .' ,,,.'

'iX-
.

9

- _
,n. - - t .Ifcorrect, Mr. Davis?.--

-q ; ;,.3.

p. ' s: - .

'MR. DAVIS:. Yes, Mr. Chairman.- '' '..
~ "'

Th'e Staff would call Laurence 3. Phillips to the-

.

L
'.3

stand.- ^ ':E ' . r
4" N -

.
., ..

; ;, ._ .z;
.

; __ f" > , ..

. . -

jMR.. NELSON' :) Mr. ; Chairman, if I might, ,while he ,. hgN.
- .-

. . ,- __

. . . 'c : .
-

.m - . . .
. -, , ,, . .x

_ ,

!
.is takincj the stand, Applicants have a pr.efiled . objection to ...

.. ., . .-
.

;, ,_ .:~~
.; . ,

.
.

~ I.; i.de prefiled ;t'eatimony,;by. Mr. 'Miinor on behalf-of the6t w: -;, y'' _. I:"..

q.17 3., g, .;; , g, .4
.

,
, _s q.;.6 ? --

'
4

Intervenors, but I would ; propose to' argue that objocticn at . I~
,

' ' the time that Mr. Minor's testimony is of fered.
'

. .

. . e::c . . , : . .w y .V .i;_
. . ~

. er
'

' .',. , . ..

,3 '
. MR.'. DAVIS ''Mr. Chairman, Mr[,Phillips has'not '.

,

.. .

-
. .

' ' . " . been previously swo'rn.
. 1

'

-... , .~
,

'Whereupon,' - - -
*

.

' *

i
- LAURENCE E. PHILLIPS'

,
.

,
,

.

was called as a witness on behalf of the Nuclear Regt.1 story
,

.

.

- Commission Staff and, having been first du*y sworn, was_

examined and testified as follows:
( .',
'' DIRECT EXNtINATIOM

a .DY KR. DAVIS:'

1 :,;
-

'-
,

.gc .

'

O. .Would you stats your name and addreus and rlwrs*%, 't..g.

N

*

.

D .

m



*
.,,
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.

( you are employed, please?
'

--
.

,

-

A. My name is Laurence Phillips~. My adCress is

_

Rout e 2, Box 651, Harpers Ferry, ?!ss t Virgiaia. I am

Y employed with the United States Nuclear Regulatory Cc".:r.ission

in Bethesda, Maryland.-
.

. .
.

c, 3
- G

- Mr. Phi 111ps, would you explain t.o the Board and

4
.

.

.

; r

the partiss how-your duties et the NRC bring you into contact >

- ;..

with the subject of loose parts monitoring? i u
~

.

. . . .-

A Yes.i

,

' 'i ]',Tjam a. section leader in the Analysic Bran::h of |
','

:

) % . t 4
:- the Division of Systems safety. One of'our responsibilities ,' '

.

is to rev'iew Section 4.4 of all license applications..

,.

-;- ,, .n
u 7 ' -j n - Z The Standard Peview Plan of the Nucloar Regulittory7

;; ' ?. -u.-[j;%,n'} . . ' . . . f. . 9, . . . .
,

.

, -

n- . .
, _ ~

5 ~c',=misalon , includes loose parts monitoring systems within'~

:, ,

' .
- i'

the review scope of Section ,4.4, which is the thern.a1- "

a
. ~ . . x, .

'

hydraulio dnign of the reactor.
i

0 I am handing you a copy of'a document entitisdi
...

*
f.s. ,

. " Testimony of Laurence E. Phillips on Board Questien 1-1."
,

~

It consists of two pages of text, one page of prefeccienci-

-
j ;

qualifications, and an attachment -- a five-page attachant

that is entitled " Regulatory Guide, Rag Guido 1.133," and

.
ask if you recognize that document?

(J (Handing document to wi:noss.)-

.

Q A. ,Yes, I dsi
, ,

G Do you have any correction.s to that occument in
s

)

e .

.
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,

,

( terms of, first, the testimony? ,'

,,

-.

A. No.

G And do you have any corrsculens to yt.ur pr ,fss-
_

# .K

'T sicnal qualifications?

,

, h. None. -

;
4 - ;
0 .

3 Q. . Are those two documents true and accurate to the {.
'

. . .

. .-

.. .+j .

'

best of your knowledge?.
-, c. . s .r

,;-

. _-
,

,

.. ,

.,.>g,.
- - ..

n ,

3 '. A. Yes ,- they are . The. status of the -- as outlined .t~ 4
t

.

.i .

1
of

:! on the initial document, is a little bit out of date.. It !
-

-
. .

'

4 -3 't .imd been prepared -sometime ago. -
.

.

;
_

.- + .- .. .t, .
,

_, . ,. u

.ji' . 0 , y. You prepared your testimony in., September of this:- ..; g._
n... . ..

, . .. . . r. . .x . . .w . ,. .u-.

. _. _,. _

y .

-
.:

; ;. - . . .

I Is-that correct? .

. J~
~ l'

'

.l.' year?
-

:--5 ; .. . . . . . . . ..e.. . . .. .

4 .
,

.
.

. r. ,. ,p.
, '

g .: ,.; c. ./ .7 g, . .That.', s , correct. J+s '.C .z._..- . . _ .
,

,a. . + .

., ,- < .

1_ .i .._ . -
m. . .

~. . , . ,..
.p,:., . sy.f. , ;. c . .

! w ,, - - . CBAIRMAN WOLFE: ';Of-197S? .I'-
- _ . ,

. . ..
'-

. t
_ .

. . ,
..

j .
-

3
,

>

-!* -MR.-DAVIS: ~ Excuse me, r ,. .
.

.

. ' '
-.-3,

: - 2 .a -

. . .
r.-

,. :.:"- .v ... -

,,m. .,

., ,

- .w
'

< , . 1,

y-
~ ~ September of lastt' year? '.IJ !

,
.

. . . . ..
-

|.- ;;;
.

,

.7 ] '
- .,

THE WITNESS: Right. !' ' '

y:; '

. 4 BY MR. ' DAVIS: .c, .A- .

r - , '

'E" .
.-

.. ...m
.

n'

| 0 In regard to the Regulatory Guide attached to4 .
-

g,

.i

h your testimony, has there been any subsequent intervening..

actions which have a. bearing on your tsstiriony r.nd the centent
.

of the regulatory guide attached to your testinony?
.. .

(.]~ - ,Yes.
.

..

A

>
's ,

' .O
Would you please list trht.t has happened i: ths

. #..

. . ., ,

. ;.
_ ,

: area of . loose parts.monitorin'g e.nd bring the Bos:d nr.d tho@.1 -
,

. a. .c .

'N

. ..

*
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y

: .

{. parties up to date on the status of this Reculatory Guide? ..

'
'

: A. Well, the primary action has been in the arest of
,

..

,

the ACRS review of the guide.

y In May 1978, as indicated in the testimony, the
,

. .
.

:guide;--'thatis,drafttwo,revisiononeoftheguide--was-

,

3j . bro,ughEbeforetheACRSSubcommitteeonRegulatoryActivities.*

A - -

.
_

;; At that time, it was referred to the ACRS'

. - - -
. ...

. '

1..

.

Subconsnithee on Electrical Equipment Instrumentation and,, .) j
,

*

,2. . ,- . :,. . . . . ,

' '"
-

. .

Controls'for further' study in order that the ACRS could gain f-;j
.

. ,

.A :.a j a better t.nderstanding of the basis for the staff positions t .

'3: p ,. f ' a { g .
.;.

.

',
~ *

.

~,, j taken in the guide,'and in order that they could evaluate . .jc
; ,

, , -

[. p~. h the state of the art'of' commercisilly available systems to
2, V *:' . .

,

3 'deterstine if they were consistent with the guide, and also to.i'

-

. ' ' '
' pa . , . L ', . , + -p w . j;-

. . , _
. . ,a ,

, . . . < . . . . . . . . .m.... ,. . . , e . ,

ar .i, study public concerns.with such systems and with'the guide. 1
.

~
-

; .. ,,

3 $, In June 1978, there was a public meeting in*-

t ,

h. .
+ .

,.
,

g_d Washington of this ACRS Subcommittee for that purpose. LPMS
: > ., . .

.ch.suppliersandu'sersparticipatedinthatmeeting..
i n .. ..~

.

* '

- , ,,. S _ . . . .There was''a' subsequent meeting held by the same~

/ subcomunittee in July 1978 in Los Angels -- also a public
,

.

,7 ( meeting -- and users and suppliers also participated in that
,

meeting.

I In October of 1978, based on the recer.amandation>

I ,(
'

of this ACRS Subcommittee, the Full ACRS voted unanitrously
.,

> to accept the proposed guide, with the poci': ion on seix.ic

b design modified to' address only componente of the syscem
| N.

l
.

| .
..

|
'
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within containment.
{. - . .

)This revision is accepta'ble to the staff.and is 1
-m

.

reflected in Draft 4 of the proposed guide. D' raft 4 is not
-:,

substantially different from Draft 2, which I believe wasy

submitted with my original testimony.
.

;

; .

I

.

-.

[4
.. There is, additionally, ne status, the next*

5 ..

li

. .
i: requirement to put the guide into force is a review of the--

.

4
,e-

9 jj guide before the RRRC, which is the Regulatory Requirements
, .

.

;. .
*

2
' Review Conuaittee of the NRC. - ..

. .

.. }
They must approve it, and they have considered

. .
. . . , . . -!!

-

.| it before it was sent.out for draft comments originally,.and'.
, . , w. ra..: r - ,- Yg.sp; - - - - .,

1
.. ,

. . . ' .

. '''
..o-2 . . .

the final consideration of the guide is eminent. -
-

,

ay 4 .; 4., 1
<.

.a ; . . - ,

;; 1.y The implementation report on the guide has been . .
-. .

'"$ .~ .e
.,..e , .

.' ~ i; .r
'

,. .
. . , ' * < .' * !,' . ' .4 .

. .

. .

p il drafted.'It recommends that the' guide be implemented in' fulls.aJ.n~ ,

.+;.

$(
*

g .

.
h, on. ell reactors -scheduled 'for full fuel loads one yea: or' * -

>;. t
* ~

..

. . . .ur, -., more after.the adoption of'the guide. ~ ~

|
.

; and #1 c ,

,
~

?.' -

|
*
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,

.
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( :- j;|
.

. .
,

1
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-
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-
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'

I think that Diack ic.x hlaarly. fall: ich u e::
**

, . .

s:002 of full.ic.ple.: utetic n -

. .

Addi tior. .lly ec. 9.e s ta u C au ; ..c -Ir::.. ;. .. . .

'T the task action picn, cithough ther3 ia no 2:,.:c 1 uctica cn

' the tiask acticn plan B-60 as a task e.ction %.ca, th- problem
.

*

~ ddressed b task action B-50 has to a great e:: tent been ja
. .. ..

. , . ,

i resolved in the technical activitios in connection with. adoption! ..
'

, ,
,

.

oftheregulatory[ guide.'

'-

. . ..

The NEC has a continuing research pr: gram ur der.
,

3 .
. .. . . .

.. . . .

t contract with~ORNL to improve 1the calibration and interpretation 7i'.
;.,. . s.

, of LPMS signals to'a'id'in the location and'dia* gnosis'of the '#''*
, ',.

. _ . r
. .

' *
. .; 8 st.fety significance.of loose parts, by the signals frc: the

.

_3, i
.

. . . , _:u - ,'
-*

. e TW,. 't; E sy. .stest itself. C- .'.'. 9..>-y7%.T*64'.h. . ,P!. ;, Ic--
- -

<
<

-

1, . . .
. w.. - ,, .,.z:. c...~,

y.7,4 p , ~.-) ,.*,.34'.'Y;.. JJ Q.W :i ' 1 ; *ds - K
.

'y'
.

* '' ].e <"+ ys 4.,4 f:I ;.,.
- * - *o

e.c: ' " '

. Th,e guide!. addresses the detection of locso pr.rts .m 4 -

-

, -

' ~, .m- . .,

i.Ne feel that that-technology is fully developed.-

g. .. - 34 . v .:.... , , -
s.

'

,
.' Tnat concludes my testinony updating en tha current'

.

-

.

.e

.- status. ,i
, , ,

, .

. '. -
. .

.-

, -w -

MR.' DAVIS: Mr. Chairn.an, the Staff *!culd requent ..
,

' -that the testimony of Laurence E. Phillipo, tcyothOr with his
,

.

.

. .

professional qualifications and attached regula ory guids as

. e.cended by his oral ecmmants this mrnir.g, be in reducc4 into

evidence and' bound into th2 raccrd as if reco.
'

'

; .

/
.MR. WT,L5GT: Mc bjection.. ,

>
. :1a. T.r2.I2 : ' !!: cbj ."..:Sio:: . -

%..'

!!a. ROGERS . 11c ubjac'*.Lon.
'\

,

*
6

e *

.
___
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CHAIR!aN WOLFE: No: objection, Mr. Rogers? ,,

^. MR. ROGERS: No.
,

I. w:t .

| CHAIlURD WOLFE: All righc. The dcct:anta vill.be
~N.

d. incorporatec into the record as if road
~

. .

..

[The documants follows].'
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UNITED STATES OF AMERICA
~

NUCLEAR REGULATORY C0fHISSION -

Qf -

. .

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD, ..

s
'

In the Matter of ).

.h PUBLIC SEkVICE. COMPANY OF ~0KLAHOMA) -

9 - ASSOCIATED ELECTRIC COOPERATIVE, INC. )
t/9 and Docket Nos.'STN-556" *

'.

7.3 WESTERN FAAIERS ELECTRIC COOPERATIVE, ) STN-557
~

INC. )T@ - 7,
.

, . ,

m

.)}[ - (Black Fox Station, Units 1 and.2 : ),.
.

.:,..y'~ '

. ..

TESTIMONY OF LAURENCE E. PHILLIPS"
.-

6g 6 : v.t ON BOARD QUESTION 1-1 .

'!
,

,J,~ 9j
-

,

' . .u

y? _ % name is Laurence E. Phillips. I an employed by the U.S. Nuclear
.-

-
.

.

,

.c Regulatory Commission as a Section Leader in the Division of Systems

c b Safety. My Professional Qualifications are, attached.3
'

__ .

.hyyy '

% * :. :: .& . .. ;n-. 4 %p. . . :. . , . . . . .y

s

T .
.,

. v;g . p: .:,y ;. ~ . . p1; . . .

J7 ']The purpose of.this testimony is to" address the Board's Question
'

.

,

1-1.concerning the capability of a loose' parts monitoring system. [The
if).

' '

.

,
... ., ,

. "I'yh Board's Question 1-1, as state'd.[in. Its Order Ruling on Motions for

UN>A
-

A Summary Disposition dated Septau6er 11,;.1978, is as follows:
,

,

. .y . .

, , .s

9.Op" .Is the capability of a loose parts. monitoring system the
" ?r ' subject of TAP 8-60 and of an ACRS investigation? How do .

.g these matters bear upon Black Fox Station and what is their
,

- status?j.

-:
-;

J The capability of a loose parts monitoring system (LPMS) is addressed

. |4
-

.t '

in proposed Regulatory Guide 1.133 and is the subject of Task Action Plan
'

.t.

* 8-60.
' '

,.

e

> *
,. . ,

O
Q.|. hT

~
'

'

, .

a ..>r. ; . .

4 ,. .

.ai
*

4. ; eg ,

1-1 \.

.

*
..:. . . . .. . . . ... ,
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.|: a. _..:.J..,. . , f . .A + q . er. m' . a w y e.,. ..
_ ._

-
. . .

\'

|I.. Task Action Plan B-60 has as its. purpose the resolution of any
-

.
'

"
^

. .

outstanding issues related to the proposed Regulatory Guide, including
-, ! '

' the-development of staff positions and guidance with respect to up- |
,

'
,

r

grading loose parts detection systems at operating facilities. The!,.

,

proposed guide was considered by an ACRS s;& committee in May 1976 and
. 1

..
,

-
.

.-gh.
- -. .

~ .

released in September 1977 for public comment (copy attached). The
..

4

, _ . . .

y -

q applicants have agreed to install a loose parts monitoring system on , ,7-., 27.

s .;C;A
- x.-,

.
. . 2. .

. .

S the Black Fox Station plants to satisfy one 'of the staff interface '-- '
-

>, -
.

. . .p., . . . . . . . . .
_ . . . _ ,

~
_ . ,

A.A. u
requirements listed in the Safety Evaluation Report for GESSAR-238.

.

. .

].q'; . We plan to review the final design of the system against the guidelines

M.'. .:c
*

. -

Cof Regulatory Guide 1.133, as' appropriate, during the operating license
m, .

.-..
''' ' ,.

.

3. CR Ig' . .# 2., '? '* . > e,s.-

, ,

&:.:
stage of review., . |Q0|p , ;_ ~ y-, -- .{. v: ,n. p. f 3 q.; . - .9;.;.
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:( Laurence E. Phillips' ..
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ANALYSIS BRANCH
(- DIVISION OF SYSTEMS SAFETY

~

.'

-
~ U.S. NUCLEAR REGULATORY COM4ISSION

~

,

PROFESSIONAL QUALIFICATIONS
*

E

P

' I am empicyed 'as a Secticn Leader of the Reacter A:e. lysis Section
;,,[S

' '

m : -in the Analysis Branch of DSS. .
-

'
:

.

.~(~ y . .

I graduated from the University of Cincinnati with a Chemical Engineering - m
, p] M 1 . degree in 1954. After serving two years as an officer in the United .

- s .-

4 States Anig. I have been continuous 1y' employed in the' nuclear' engineering:.. rv -
- jprofession since January, 1957. I received a M.S. degree with nuclear > -

' M, physics major from Union College of Schenectady, N.Y., in 1961. I
di - an a registered Professional Engineer, Certificate #E-026547, in the- . -

2' ' state of Ohio.
&_ ' _ u:. - ; ;~c f. , .4 r .. . .-

. -
,;.: n

. ~ In my present1 work assignment at the NRC. I have su'itrvisory responsibility.
.

p .n.

@9 for the review of the reactor core thennal-hydraulic design submitted: .
~iin all reactor construction pennit and operating lic'ehire applications '

-

g -
_

? - In addition,.sy section participates in the review of analytical models
' %| n- used in the licensing evaluation of the core thennal-hydraulic behavior

ed ~f
I'._ under various operating and ' postulated accident transient conditions. -.h.U ,Q _ ,'EThe latter responsibility includes: technical review of Emergency Core -

-

-

1;w 4
54 "9.h '$.. Cooling-System _ (ECCS)Tevaluation models for confonmance to Comunission"

~
'

J MMWw -- 4 ~ tregulationsN , eUCW.W.|Gg. 'e a.' :n7+v.,7 - .w , , - -

9 3-
-

. . . . , _

':i f. Prior to jeiningithe'NRC staff in December,1974,'I was employed by:
~ ~

d,):L . .i 1KCorporation as a. Senior Associate. In this capacity, I was responsible
:

- y for t'ne development'and application-of computer codes for analysis ofi.
..q. d nuclear reactor cores; I acted as-a consultant to nuclear operating i-
T ~- " utilities in the use of. these codes for analysis of their operation,
9 f.Jand in the solution of general nuclear. engineering. problems. % tenure -~

-.M at NAI.was from 1967 through 1974.:: 0 c .2 ."n 4

TDL ..s. %, . _n! .: p :f.i ' %- -m- - T: _T: I. _ ?

' 9 '. From 1962 to 1967 -I was employed by Allis Chalmers Mfg. Co. $7^'
~

.

- assignments during that period included supervisory responsibility ~
r'' ' for the safety analyses and licensing of the Lacrosse Boiling Water _

-

w.) Reactor.
- - -

L

..i

[! ,From1958to1962,|IwasemployedbyAlcoProductswhereIwasproject
! i manager for the design, development,'and fabri:ation of heat exchange.f Prior to that I was'i ~ sequipment for nuclear liquid metal projects.

with the Nuclear Division of the Martin Company.j ,7-. ., 'E

-
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b @-.r.\.sj$)REGULATORY GUIDE

- -,

[ U.S. NUCLEAR REGULATORY COMMISSION September 1977
.

I ~!
OFFICE OF STANDARDS DEVELOPMENT. , , .,

' b. '

REGULATORY GUIDE 1.133

LOCSE-PART DETECTION PROGRAM FOR THE PRIMARY*

' SYSTEM OF LIGHT-WATER-COOLED REACTORS

i ' ',
.

;-
.

. m.,
.. . INTRODUCTION met. Paragraph (cX5). " Administrative Cont'rols." 'A

~

x- requires an applicant for a facility operating license - .. . . . . . . . - .

Cr,iterton le " Quality Standards and Records," of to provide proposed technical specincations relating : ""-

7~4' - Appendix Ao " General Design Criteria for Nuclear - to reporting '-u=7 to casure ~ n -of< the s**
"M U' ' Power Plants," to 10 CFR Part 50, " Licensing of - facility in a safe manner. . u -- e ~

t <-'B-~ Production and Utilization Facilities," requires that ._.
g structures, systems, and components important to Paragraph 20.l(c) of 10 P " Standards

-
.i safety be decigned, fabricated, erected, and tested to for Protection Against sta that. in ad- -
j quality standards commensurate with the importance dition to complyi ents set forth in

.. a ' of the safety functions to be performed and that a-- that part, li d ke every reasonable ef. .
.Q_ quality assurance program be established and ' fort to mai

~

t radiation as far below
I ' ~' . . .

. implemented in order to provide adequate assurance the limits at partras is -reasonablyW
fMW that 'these structures, systems, and components will' : achi - - -s m.i++..- M ; m

'~~

~; f% satisfactorily perform their safety functions. c a :n w-O---%-~;- - --p- ms~

..w ~w+ T is 'bes a method acceptable t'o the ..c - ... - : e.

x
-g.. . . .

' - Criterion 13. " Instrumentation and Control." re- r implementing the above regulatory re . 3 .
:

h. Q' ..M, monitor variables and systems over their anticipa lated loose part in light-water-cooled reac '_;.
quires..in part; that instrumentation be provided t ts with respect to detecting a potentially i

; ._

Q.. g - ranges efor normal- operation,4 for anti during. normal op ratione This guide also out- 9 :ec
I 4" V operauonal occurrences. and for accident c ti nes a program that can help licensees to meet the%

. Js to ensure adequate safety, including ' ab ' Part 20 criterion that exposures of station personnel,
7 and systems that can affect the fissic r ess. ;to radiation during routine operation of the station
. : tegrity of the core, and the reactor Ian ure E will be "as -Iow as is reasonably . achievable". ..

- .h'[ Q - boundary; 3 . ~4 m W ' ~(ALARA).Mu
-

ij..e .

~ hh 'Section 50.36.. . ~ ' cal Spechcations ofk0 F~J B. DISCUSSION ~ '
'

:M 8 - CFR Part 50 req ' applicant for a facilityi M <>9 ~" A ' '
.

Qt . operating license . proposed technical d. The pre =ence of a loose (i.e disengaged and drif ._ ...
' :c specification ( ?Ltmiting Condi- ting) part in the primary coolant system can be in -~-'

tions for a fies a proposed technical = . - dicative of degraded reactor safety resulting from '
~

-2

-3- ;M specificani rela to the lowest functionali failure or weakening of a safety-related component*

-

3- cap ance levels of equipment re- .. A loose part, whether it be from a failed or weakened
e.; - qui cration of the facility. Paragraph - . component or from an item inadvertently left in the

f } . (cX3). 'llance Requirements." identifies a primary system during construction. refueling, or
proposed nical specification relating to test.. maintenance procedures, can contribute to compo-
calibration, or inspection to ensure that the necessary nent damage and material wear by frequent im-
quality of systems and components is maintained, pacting with other parts in the system. A loose part
that facility operation will be within the safety limits. - can pose a serious threat of partial flow blockage

,

f :j' and that the limiting conditions of operation will be - with attendant departure from nucleate boiling"
. .
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(DNB) which in turn could result in failure of fuel inspections of the primary system. For this reason.'

C..
cladding. In addition. a loose pan increases the this guide emphasizes the need for providing system ..

potential for control rod jamming and for accumula- features that will minimize false alert signals and for^

~ tion of increased levels of radioactive crud in the developing diagnostic procedures that can be quickly 4,
'

primary system. implemented to supplement information from the -

.. ( loose.part detection system to determine the shon-
The primary purpose of the loose-part detection and long term safety significance of a loose part. A

program' is the early detection of loose metallic pans well-developed loose.part detection system should
in the primary system. Early detection can provide enabie discrimination of the signalinduced by the im-
the time required to avoid or mitigate safety-related pact of a loose part from those signals induced by<

damage to or malfunctions of primary system com- normal hydraulic, mechanical. and electrical
ponents. background noise and large amplitude electrical tran-

. . sients. -

: The loose-pan detection program also serves a se- -

..

,,d cond purpose since it 'can minimize radiation ex. The loose.part detection program outlined in this
(3 posure to station personnel by providing for the early regulatory guide includes both automatic and manual

"ly detection and generallocation of abnormal structural modes of data acquisition. The automatic data act
conditions. Information from the program can be quisition mode provides for continuous monitoring

- %]
~1

used_by station personnel to focus their efforts when of signals, but data are recorded only when the detec --- e

j. taking remedial action to miaimize the formation of tion system senses that a predesignated alen level has " ^

- wear-generated radioactive crud and to minimize the . been reached or cacceded. An alarm alerts control
-~ need for extensive structural repairs. The second pur- . room personnel when the alen level is reached or ex- --

;. pose is consistent with the guidance contained in ;ceeded. The manual data acquisition mode provides

#. - Regulatory G uide 8.8. "Information Relevant to En- periceic monitoring to determine system operability
'

_ ,
~ ._ includ:ng calibration). establish the alen level. an't ~ 7suring That Occupational. Radiation Exposures at ' (

N 1,; Nuclear Power Stations Will Be As Low As Is italert the hcensee to datalhat require evaluation but =9
Reasonably Achievable.' which provides guidance to ; are ofinsufficient magnitude or incorrect character to -. _ , r-

i %' ; licensees for maintaining occupational doses to in. ' otherwise initiate alert procedures. - - ' - ' ~ - i -k
,

|' ''

Fj ;- dividuals as far below the permissible limits specified
'

' * -

w
f;% - in the NRC regulations as is reasonably achievable : -

while. at the same time. providing guidance on . ' The loose.part detection program outlined herein -

C3Q), ;'% rnethods to ensure that the sum of the doses received : Qis not intended to be a research_ program. Instrumen. .
n. .

' 'i2. C 'EC by all exposed personnei is also at the loiwest practicali Station and procedures that will result in the need for a y .
h -level.9. ..m y uw4'.w mm' _w a disproportionate amount of anention.by- control

'

, -w % .-I

y.~ ,_..2 im s.g _ . 3 mp . ew room personnel are not encouraged. Instrumentation
1 The Advisory Committee 6n Reactor Safeguards ' that can be used to approximate the size and location

. - - 1ACRS) and the NRC staff have for the past several ' of a loose pan but that does not interfere with the -

j4i years, been encouraging applicants to employ online normal alert and false signal rejection function of the

| Bfg j loose.part detection systems in. a1 attempt to" detection program would be usefulin complementing . _.

| '@q - stimulate technological development in that area. .other instrumentation to determine the safety
'

~

This approach has resulted in a substantial increase ' significance of a detected loose part. Loose parts
E in industry wide experience and :enfidence in these . traveling through the primary system will generallyy

'

.. 3 systems and has resulted in the commercial produc. ' . accumulate. at least for a time,in such natural collec-
tion of loose-part detection ysystems .by several ? tion areas as the plenums in reactor vessels and steam

g.]y ~ "u engineering and manufacturing organizations. All ' / generators. Therefore. this guide recommends that
-

'

5 applicants for a construction permit or an operating sensors be located at these and other nattital collec -
'

c.j license are required to desc-ibe the loose-part detec. tion areas. No benefit is seen m mstrumenting
! tion program for the proposed reactor (Section 4.4.6. straight lines of pipe or other areas through which a*

] "Instrumcatation Requirements." of , Regulatory loose pan will quickly pass. Close scrutiny of a
G . Guide 1.70. -Standard Format and Content of Ssfety . relatively small amount of clearly relevant data.is

~

j Analysis Repons for Nuclear Power Plants"). considered a better detection program than cursory

_ . .a An improperly developed and poorly implemented.
r.eview of a large volume of less significant data.q. . . .

,

j loose.part detection program may require excessive
- n'" attention by plant operating personnel and can result A prime consideran.on in developing the loose part

.

!- U in increased radiation exposure due to more frequent detection program is tne avoidance of procedures re-
quirmg excessive auention by control room person-,

' nel and excessive reporting by the licensee. The
. ' in ous suide. the phram tom.psir screcem Forrea recommended program would require oE'rator ac

< tion or engineering review only when the alen level .-> encompasses system hardwars. prograrnmatic, and reportmg
is'

. g. recommendauons. Lom.perr screcra mien rders only to
. reached or exceeded or when confirming the9- system hareware.- . .,,

t- ,
.

.
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operability of the instrumentation system. Licensee system to permit channel operability (including
teports to the Commission during operation are calibration) tests. Regulatory Position 5 addresses --_

necessary when defining the alen level, when a loose operability tests as pan of a surveillance requirement
pan is coafirmed to be present, or when the as- for a proposed technical specification.-

3.s(
sociated technical specification is violated.

Since an earthquake is an event that could induce a
Although loose part detection systems can. in a loose part in the primary system, it is desirable that

large number of cases, detect and indicate the ap- the loose.part detection system be designed to func.,

! proximate location and weight of a loose part, other tion following all seismic events that do not require
! information (e.g., that obtained from plant process plant shutdown. Recording equipment, however,

<

l signals, from an inspection of the facility, or from need not be designed to function without
prior operating history) will be necessary in most in- maintenance following such seismic events provided
stances to detertnine the safety implication of the the system retams audio or visual alarm capability.

<M loose pan. Therefore, no action with respect to reac-

~ T"-
~

tor operation is recommended based on the informa- C. REGULATORY POSITION. , , ,

tion obtained from the loose-part detection tystem 'N. +]2 alone. An alert resulting from the loose-part detec- . An inservice loose p. art detection program sh'oI[d) b
,, j tson system is considered a warmns, and it is trapor- be implemented for the primary system of lightR
6 tant. that followup steps (e.g acquisiuon of. ad- water. cooled reactors during preoperational testing ~

, # ditional diagnostic information) be taken to deter- and the stanup and power operation modes in accor-
| .1 mine the significance of the alert signal. If a loose dance with the following guidelines: .j. pan is shown to be present, its shon- and long-term
!

- *],- safety implications need to be determined. , I. System Charactertsdes

-

:
~ %. . -.--a . ,. ~ .f,

. The potential for damage initiated by a' loose part The following features should be incorporated iinto ' i'M 'is not necessarily proponional to the impact energy; - each loose.part detection system., - r C #Y* 1 ~ of the loose part. For example, a small piece of flat 1, & . s .. C P: - hn 1. . 7MMT ~

metal plate may impart little impact energy but could " a. Sensor Location. Sensors capable of detecting ~%
m restrict local flow to the reactor core. However, there : acoustic disturbances should be strategically located a ~7eY~~ are technical difficultics in trying to distinguish very-- on the exterior surface of the reactor coolant pressure kr

. d$ . . Iow-energy impact signals from the normal reactor - boundary. A minimum of two sensors, suitably J.

y iL . . f. s . . acoustic noise. Experience with loose-part detection g _ located to provide broad coverage should be located ?.w3P Z .

. systems for operating pressurized and boiling wateri at each natural collection region (e.g reactor vessel ^
| M- '

|3i reactors provides the basis for establishing an impact- , upper; arid lower plenums and each PWR steam .
energy of 0.5 ft.lb (0.678 joules), e.g the kinetic - generator reactor coolant inlet plenum).-

~l energy of a 0.5 lb (0.227 kg) pan traveling at 8 ft/sec.
* .

c & - .; '

.'M - (2.44 m/sec), as the recommended system sensitivity 1 - ;b.~ Sysicm Sensitivir.t. The online sensitivity of the -
*

in' Regulatory Position 1.b. Experience shows thatt..: system should be such that as a minimum,the systemd

54
-. f ? signals resulting from metallic-object impacts of that&~ (can detect a metallic loose pan that weighs from 0.25 x

.

40 '

. magnitude are distinguishable from the: normal' r 0.114 kg) to 30 lb (13.6 kg)-and impacts with a . '

~'

y'%f.;
~

'

kinetic energy of 0.5 ft-Ib (0.678 joules) on the inside -background noise;' > ~ - -c-

,o
t m

_ . -7 71g ~ surface of the reactor coolant pressure boundary .
.? In order to ensure that, as a minimum, each loose- within 3 feet (I meter) of a sensor. An acceptable

, ;*c.W part hetion. system has the ability to detect whati. method for verifying this online sensitivity is.to.
'#d the staff considers to be the most significant range of ~ demonstrate (1) the basic system sensitivity during,

*9 loose part weights. the staff recommends (Regulatory plant shutdown and (2) that the background noise
~ '" i . Position I.b) that each loose.part detection system be measured during plant operation is no greater than,

- *'j capable, in conjunction with the 0.5 ft.lb energy 20 percent of the signal associated with the specified
criterion, of detecting loose parts that weigh between detectable loose.part impact.,

-Q 0.25 (0.114 kg) and 30 lb (13.6 kg). The specined
;I weight range is considered to be representative of the c. Channef Separation. The instrumentation chan- -

.d most common and significant class ofloose pans, neis (e.g., cabling, amplifiers) associated with the two -

m d sensors recommended at each natural collectionJ! The high radiation and thermal cycling environ- region should be physically separated from each
- i' f: -' . ment to which most of the primary system is sub- other starting at the sensor locations to a point in the
w. : b jected could in time alter operating characteristics of plant that is alwsys accessible for maintenance during'

. the loose.part detection system so that surveillance full. power operation. *

'

becomes ineffectual either by causing excessive alert
signals or by decreasing sensitivity to loose parts. d. ' Data Acguisition System. The system should in-

. .. N Therefore. in Regulatory Position I.f the staff recom- ciude both automatic and manual startup of data ac.t

. % mands that provisions be -incorporated into the qutsition equipment (see Regulatory Position 3). In

' ^ | 2. g . %.- h ? & n x - y c s,

' j 1-6 te 1.133-3 \' *

,
..

.

-- . . . . - - . - . . . . - ~ . . . . . - - . - - . . _ - - - . - . - - - - . ~ . . - . . . ..



.
1. .c.nq., 739 gg- m;gy. -

- - wwn w - ..s,-

.:: .

_

. . _ . . .- .. _ . . . . _

= .-: n.- . m.v en . - -
_

^
_. ,3 . . ee'r - 1- s - ~ - '

the event the alert level is reached or eaceeded, the need not function without maintenance following the
data acquisition system should automatically ac- specified seismic event provided the audio or visual

(- .ontrol room personnel of that condition. The data should also be qualified according to the recommen-
'ivate, and an audible or visual alarm should alert the alarm capability remains functional. The system ~

,_

- acquisition system should provide for the dations of Regulatory Guide 1.89," Qualification of
simultaneous recording of a!! sensor signals and be Class IE Equipment for Nuclear Power Plants,".but

m {snese signals. (An acceptable alternative to the'

tpable ofimmediate visual and audio monitoring of the qualification program need hot include the en-
vironment existing during or after accident condi-

'

simultaneous recording of all sensor signals in the tions (e.g loss-of. coolant accident, steam line
''

automatic mode is the recording of event related break).
parameters that characterize the loose.part condi-
tion, e.g., sensor-signal arrival time sequences, rate of h. Quality of System Components. Components
occurrence of impacts, number of "ringdown" oscil- should be of a quality that is consistent with

i lations.)
nj

,
minimum maintenance requirements and low-failure.

rates. Components should be compatible with the 40o
g cr,sn -c. Alerr Level. Prdvision should be made forincor- year design life of the reactor 7ystem. Provision .

-

porating into the system a reference signal level (alert should be made for replacing parts that are an-
. . + . -

- m-
level)sthat is indicative of the presence of a loose part ticipated to have limited service life. -

-. . ,

'l consierent with Regulatory Position 1.b. D--adan - . -e- .-
*'

t} on the alert logic (i.e., internal processms of system i System Repair. The system should be designed .. _

signals), raw or processed signals should - be , to facilitate the recognition location, replacement.t
'

automatically and continuously compared to the . repair, and adjustment of malfunctioning compo-
.i alert level. Points to be considered in establishing the nents. Equipment, procedures, and layout should .

alert level are noted in Regulatory Position 2. . facilitate maintenance to minimize personnel time in-

high radiation areas and minimize occupational
vq} f. Capabillryfor Sensor Channel Uperability Tests.: - radiation caposure. - .

. x3
,- Provtsion should be made for periodic online channel - = -- -- =m

check and channel functional tests and for offline : - -
' : . - c - m .r- h, ;,

| channel calibration 8 during periods of cold shutdown 2F . the Alert Level
".

-| or refueling (see Regulatory Position 3.a(3)). .
~

.. In all cases, the alert level should be consistent with
Q. h Ag. Operabilityfor Seismic and Enytronmental Con- Regulatory Positions 1.b and I.e and should include
'J - Mions. The loose-part detection system should beJ the effects of background noise.-
7.s -capable of. performing its function following ;alli" .#r -

seismic events that do not require plant shutdown,T The following points should be considered when ,.:

i.e., up to and including th' Operating Basis Earth.~' establisliing the alert levels: ' ~e_ . .

quake (OBE). The system should be shown to be ade- -

| : . quate for the OBE by analysis or test, guidance for a. The alert logic should incorporate suitable in-
|

- which may be obtained from Regulatory Guide ternal criteria to distinguish the transient signal due .
it 1.100, " Seismic Qualification c.f Electric Equipment- to the impact of a loose part from the signals as.

--[]
~

for Nuclear Power Plants." Recordmg equipment sociated with normal hydraulic mach =aiemi. and
clectric noise and large-amplitude electrical tran-

:.a 2 The mandard technic 4 spectScauces denas chamms(*abset. . sients. For eammple.-it may be desirable to include
t chamast/wicusaaf sesr. and ehme=st cuikerass as foGowc logic that requires the comparison of two or more

., d A chsensi case * is the quaktsove ===w = orchmansi behavior sensor signals with the alert level. *
~. q dunng operance by obearvason, including, where possilde. com * '

~ ;.

~- penson of the ch====r indicauen or status wah other i Ar-- b. False alert signals resulting from deliberate
.

! . ; or mann damd from r-- , instrumses ch--==k measurms plant maneuvers (e.g., control-rod stepping) andthe same parammer.
other sources that cannot be avoided by the,

A chamst/uncreast test for analog channels is the inpcuoe of a procedures associated with Regulatory Position 2.a
. simulated signal into the chann l as close ,o the priniary sensor as

. ! pracacahie to venty w , q. including alans and inp func. myggggggg ag'

'

nonc for bestable channets it is the inyeccon of a sunulated agnal momentarily disable the aleft-level alarm.
'

into the channel sensor to venfy operability, including a. arm and~ 8 in, runcuens. c. The alert logic may provide for the alert level to
i A chs-ef estwaren is the adjusanent. u necessary. of the r==aa a be a function of the normal steady st te operating

cond,u,on.-m7 ous so that it responds with the -ry ranse and accuracy to r
s pn values of the parameter that the channel snorntors. The .
channed calibrauon encampenas the enure channel. incfuding the d. As appropriate,it may be desirable for the alert
sensor and alarm and tnp funcuons, and includes the ch=aa*8 func- "

' uonal test. The channel calibration may be performed by any senes logic to provide for the alert level to vary from sensor
b of sequenual, overtapping. or total channet steps so that the ennre to sensor to compensate for the inherent level of

-

|

| ': g,.
'~

background noise at a specific transducer location.
.

-sanasi is calibrated...

#- 1-7 l !W
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3. Using the Data Acquisition Modes if the alen level is exceeded or if the quanerly

measurements indicate the presence or possibility of a
~~

\- The loose. pan detection program should include loose part, anomalous behavior, or a significant data
data acquisition in automatic and manual modes. trend that may be safety related, diagnostic steps

' W The automatic mode is for online detection of loose should be taken within 72 hours to confirm the
pans. The manual mode is for determining system presence.of a loose pan and determine its safety

- k.- operability (including calibration), establishing the implication or to determine the nature of the
alen level, and detecting significant safety-related anomalous data or data trend.
trends in the senser signals.

,

s. Manual mode. This mode of data acquisition
should be used at the following times for the in- 4. Content of Safety Analysis Reports

3
_1 .

-

dicated purpose. Q
C# - ' . A description of the loose-part detection program,

+dl (1) Ngmational-testing: Establish alert level should be submitted to the Commission in response
to the NRC. staff request for information on loose ~ ~MQ for this test phase.

' -pan detection systems in Section 4.4.6,"Instrumen C-N
1 .

M. ' O.
~

g . (2) Startup and power operation. tation Requirements," of Regulatory Guide-1.70,1 6

A - (a) Establish alert levels for startup and -Standard Format and Content of Safety Analysis '''"7
1

7 power operation.The alert level for power operation Reports for Nuclear Power Plants." 3'
G should be submitted to the Commission (in the start- The program. description should include those .

|
7 up repon when one is provided) within 90 days fol. items covered in Regulatory Positions I,2, and 3.lowing completion of the startup test program if the'

-

alert level is for power operation following initial Special attention should be given to the followingm - stems: Ng , g.,

_ .. ~ . _ . . " b:r
_ , j""4 startup or there is a change to the preex2 sting alert ,,_

3. 's:Q..
- ^

level for power operation.- -, a m,M
-

(b) Atleast oiEs per 12 hours: Perform chan- ?gr a. Sensor __ types, mounting -locations,1-and " mounting procedures, including criteria for choice of 6-M:-@ '
-

c'? j
- =nel check. ' ggy , ; ,; , f sensor and mounting locations. ; - 3 _ _ N-.

,

m.. .
~_.,.

c
- ., .

.-m
.. , c) Atleast once per 31 days: Perform channel W b. Data acquisition, recordmg, and calibration . Mz?.).

.

O' (
J } functional tests. 4 %, . . : . ,

~.i
.,% . . n;x y. = :Q,._ equipment.'.y,m; ; 3, n&-g,; - - , ;jQ. ("%.n- p.

-

a..y
3 ,.

_
a y.%%vaf : .~.

Y # . (d) At least once per 92 days: Verify that alert p'<2 c. Anticipated major sources of external and inter o@i-7sJf.h J ' levels are consistent with; the normal background | nal extraneous noise.- . m' 'M99
noise and that the data do not indicate the presence _ 9 - ." ~

.]j or possibility of aloose part, anomalous behavior,or EU d. Precautions taken to ensure acquisition of.

,
" ' a significant trend that may be safety related. The Yquality data.c:) . . My .

y|,'.
alen level and alert logic may be revised to provide yg. mQ w; -~

, .

for the background noise of these later measure " - ' e. Description of the manner in which the alert
-

-
. . .

N ~ "ments. The details of such a revision should be sub- E level will be determined and also the alert logic (if .
'mitted within 60; days to the Commission as an | any) employed by the system hardware and software*

- ,J amendment to the program descrzption. ' < in generating an alert signal This should include a
, - description of the program capability for dis-y -- - ,

-.g% u ?% . (3) Cold' shutdown or refuchng: At least once a tinguishing - between a loose part and normal
,

d per 18 months. venfy channel calibration using a con ~ ' background noise.-
d trolled mechanical input (e.g., weight falling through . ..

~ a known distance). Channels should, as necessary, be - f. Reference to the technical specification (see<;
,

recalibrated at this time. If recalibration is ~m-y. Regulatory Position 5). .

-

consideration should be given to replacement of un-.; g. Summary of supplemental data and diagnosticstable components.:. -

procedures that are available and that can be used as

b. Automarie mode. The automatic mode should pan of a diagnostic program to confirm the presence' -

be activated automatically when the predesignated of a loose part. The summary should address the use
!

M./ alert level is exceeded. Activation should comprise an ofinformation from plam process signals, radiation
audible or visual alarm to the control room operator leakage monitors, operating history, exercising ofm

and simultaneous initiation of data recording equip- control rods, cycling of primary coolant pumps, and.. ,,
~'

ment. Data should be acquired for a sufficient period inspection of the prtmary coolant system.
of time to properly charactenze the signals from all .

h. Procedures for performing channel check. chan.
I

p

} ' sensors. Each alert <should be documented with '[ nel functional test, and channel aHbration.
.-

Ih. regard to time and plant condition.+.jo
' -

' > e -

.. - ; 3,
-

- . QWp % ;gn .-w .
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'

i. Procedures for minimizing radiation exposure guidelines for reportable occu,rrences that call for
_

to station personnel during maintenance, calibration. prompt notification with written followup" as sum.
[J

" --
_

and diagnostic procedures. (Reference in Chapter 12, marized in Regulatory Guide 1.16, " Reporting of
' " Radiation Protection," of the Safety Analysis Operating Information-Appendix A Technical

Report.) . Specifications."c*' -

s
'L j. Training program for plant personnel that ad- ..- The followup report to be submitted to the Com.

- dresses operadon of the system hardware and the mission within 2 weeks of the initial notification of
purpose and implementation of the loose-part detec. the presence of a loose part should include (1) a su'm-
tion program. (Reference in Chapter 13 " Conduct of mary of data obtained in the manual and automatic#

Operations." of the Safety Analysis Report.) data acquisition modes: (2) a summary of the
,

analysis, inspections, and correlations with operadng
; 5. Technical Specificadon for the Loose-Part Detec- data that were performed to evaluate data from the

3 n. j tion System
~ conclusions and a description of modifications or - - 'L; -

loose-part detection program: and (3) a summary of.. .

'C
.

J~ A technical specificadon for the loose part detec- other actions planned o'r .already performed to IJ j, .. tion system should be provided. The technical evaluate the safety implication of the loose part or to |

.j'g;.. -
a. The location of tc4 sensors. w. - 1

. specification should include: ? ensure that system and component safety functions 'l'

._. _ __are not impaired.2. .
;..,._. i

ap
'

-.J.. _ !
_

-

|' j' b. A limiting condition for operation requiring the ' -

,

| ;. loose-part detection system to be operable during )
|. startup and power operation: and,if one or more re- D. IMPLEMENTATION .

.,

quired loose-part detection system channels are in- ?- -

. - . f. c!;

'[..' operable for more than 30 days, a special report to be The purpose of this.section is to provide informa- .-

<

|'-r . _ ~ .M " prepared and submitted'to the Commission within
tion to applicants regarding the NRC staf!'s plans for . , Jr.:

| * ''
~ "- '~~'the next 10 days outlining the cause of the malfunc. using-this regulatory guide.

.. tion and the plans for restoring the channel (s) to an
,

'
-

Except in those cases in which the applicant.1 operable status. q-
.

proposes an alternative method for complying with
'

7:]c C/. c. A surveillance requirement that each channel of
rg --.. :.- .. , ..

. specified. portions of the Commissioris regulations,
7 9 ' the loose-part.- detection system be.' demonstrated , the-method described herein will be used in the h,

- R yM operable by a channel check performed at least once evaluation of submittals for operating license or con : W
' .; E - ~ per 12 hours, a~ channel functional test performed at struction permit applications docketed after June 1. *

least once per 31 days, and a ' calibration test per- 1978. . .

d- - P

z
-

.

s. - formed at least once per 18 months.W ?'
-..lf an applicant wishes to use this regulatory guide ~

~

e - r' .__ r
~

- 9 f
n

l b) 6. Nodfication of a Losee Part . . .$ 'e -# in developing submittals for applications docketed on
t. ;. '.g - or before June 1.1973. the pertinent portions of the

.

!

~J. O - If the presence of a loose part is confirmed the application will be evaluated on the basis of this
j;- Commission.should be notified according to the guide. .

.&g~,
,

,J - 4. ,

f, @- '' . > - ' - - : m.
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.

for cross-examinati0n b.y tM .cartic e c.r.d v2.. st ...... . ._.
. .. a(,,

<
'

Board.'

.

CHAIP24AN WOLFE: Mr. Me'.sen?:.
, .. ,

.
.

$ .
- t. .2 _

.

''MR. NELSON: Yes , '. sir . i' "

- . . , .
. g.

.

.

a.,._ . . . .
.

~...
,

o.

t.:ROSS-EU.MINATION 'o . . . 6, . &.- . c:
'

- <
.

w . ,

:. . - .

j. ..
-

3 ,
.

a * g c, * . +.

-?;. BY MR. NELSON: 6 . .,
_

,.

m
,

. . . ..

O Mr. Phillips , hai an effactive Icos a par :.s
.

+
=

. - vu . . . . . ... ,

_
.- monitoring system been demonstratedibr th_e. hoflin.g water- f4

. . ~ . ' ,' , ,. . - ".'.v., --m' 4.-*, 4 4,
.

4 .D *; #, .
.

. ._ ,

. . . ' . . .a' ,- .

~.4.+ r n . .. +

@.y ,]t..]re.act'or? d,.h,,. .MM.M ' WM%?." ;- @a@. .
. , ,.

M%c. M,@@, w..G. 49
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a e n., &%. . w .% , ..
.. .~ . s. .g . .

3;,%. . u>W _ _

. . . m
- .y 3 y;.W ., a9 w p ;.i.:_

. m. . .
- -

Wejhaveshad icose' parts.ir.cnitoring M.g'y
,.

.

SW , . 4 #2 y dA... Jes Jitshas. e N :r.., .v .~ . .. , . .. . .,~. .
, w m c- m mm .w .m:~u> .c , .,: n . : .- :ra m e . + . .e' ; w. .

.. .w

*h m - ::Jddsystems : installed fonc bciling sater> reactoEs ;inHhe :. . . U.n. ited'3 ': W.
. c.

. WE. .

ww~;p:2,,y< - . ~ . A; npcw- . m m.m. .. g ' . ' n.4. s.4. u r vs -
J

. s., . .. ., ,.
. , . . . .spyQ,,w: ...m. . .yn. *

np . . . ..c .. . __ ~ .c . . . .
. . . . c .'m . , .

~.- 97 ^, TStates; I think probably.our"ncst demonst:ativs e.pcriancef',''
. ~

...g, & ' i,p& .
.c.. - ,j.4... . v. ~, , .

.

' Vi's from Germany;m where loos.aip.M+ arts *have3he&n detected ~ on'ab, - i ,?

4

4&; , . ..iy J: : - - - ~ - ~.. m p. . , .. , ,

dap G'i, ' ;c 9.s.:h m .a w g}a;gw.... . s,K,m.R;y.-tw n++f-.g m. x me
...w. g &'.

wa.ter/ reactor, f and 'c.orrective ac..ta,f ,~ q*y^ |taken.[*w'g' 7.',%;y .,
-y~ w..

myy% ~ ;u .p W :n rLi N . % %; Tyb,g u . ir .c.

G. boiling-c cn was:; *1 Cu,4 .
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_

<
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.

.
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'A 'The regulatory g:ide" sensitivities apply equally
,

.

to BWEs and PWRs. The sensitivity is stated in the regulatory
-
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Different reactors have differ'snt.cackgrounn nciscs, and the "

.
.

. .
. .. ., e.a .. , ,- - .:u.- r. . e. ,, , c, , n. .-. ~.. .. a , .ao ,.:. .

~ ., s. .. . .,. n . ,. ,. : . . , ; .: . ..r.
..s : .. - . . . . . . . . . ..

. .. . . ..

wnich the metal-tc-r.otal ii.: pact can be de n:tsd.
f'

Generally the reactor coolant plur.pa p. ovida come

additional noise above the background of the W R. '.Jhis can -

g
* . -

i

be filtered out. -

- .i. .

c ;'
.

**
.,.

r,

_.b m. . - 4. ce - ,,u However,.we do; provide that for any. particular pe. -

m_ .. .<
.s

.-
' - plant, iflit cannot meet >the7 sensitivity requiremonts of the

4'

-r _.- . a. -

. - . -
!.m, - m ,.,

8 ,.

4"4,'r""
%+

guide', they may state what', sensitivity they trill meet icr* ..
,., .

*

.-
1

- c2 y ?_.7.,- .

-

., . 4' ,'

, *** Y p j ' that plant & at which;pcint it would become subject'.to Staff N
. a- ~n..

..m c . . , . . -
, . . ~ . .

.
.

.-. =, ; ; c. . . . . . - . - , n.-,

.,, . . i. r e v i e w e t, .
-v,4..** ' ..

+.6 g

c.#
..- - ...~.

ri-f c "

c . ; JC - -

. ~ - f* ' .-.

r, , .. s.. y- -

t .. . . - .. .m . . ..
.

*
4 -

.,

. ., . o , .e ] 9.E.- 3. cln general thk BWR detection is comparable cc that- I
'

. g
. .m. - - , o~. .. ..c- p, ~

., , . n, . c
. . . .

a. . ...m :,cw- . .

ww; g+s, g.. : ~, .:., . : .. . ;.x . , .

4 , Lm ,c ofc a. .u PWRc. . :.= . -5 . -m ' ./ qs .m 7r im 6 _ ev .n mw,.; m.q
* e.

;"55 ff,f S ' $S? \'?&k * qc;.gg n vg ;p.4-b ? D .N.YW$G'$y- ,; ,' .,,j !-T ~
,' -tr

' &h $h,a*&p:.a
y .g 9 3 .,,, . ;c;,;.g e ,

? Y;,7 ,
3e g, . , _ i.

79 w, ' . 7 9. - ~ -Q @~.. N.ow the|-sensitivity: level that you described.;: ~~ ;
9 N GT :Y.

'~
'r

. ,e .
_.

c.

-

.
~

t4- ~ : h. . .,

* :.q, fs-- iE Y' " - 4
, . . .. :a . v..-, /. s,~ ~ ... g'*. 2 ru

g- c .m
,". :W &y .+ .-does:that representqthe state c'f the art'at this't,ime?

. v. ,

. . m.ss ;e. ,,m + . -
-

- ;. ,=~m . , ;?.,. .. . .m, ,r-~m .. ' . ;
,

., , . - .> .

*N- ,.-
. n :>.

.I ' .N - - ..
'.m - '%-p

. D: .':a: .;904 ' ' ;J ' *~ ?. ^ , -
*

; 1 \ _ .''' 'r.r-.(...? .S. . 1*-
,.

b -W % - . 7-+3*A; ,

'A ~',vYes. The' state ~of the art is-at least"that good.
s. . d.:./ V.n M ;,s . ^

- -'- ' 'o
. . . a; . n n;. -,

. 'c .~ y .* M ','

, s *:- Yes.t - ,m,, .<, ,"
pp . ' , ~.< ;. | mL _ .. w

. 3
-- * ,.

.,;w . t ' e* C . , ,_ ,

n. ~- >- -~
. , ,

. =. <..,m=..._ ......,e.,..' ., y
- -a .'' . y ;w s ~;w

. .~).
.. ,

. . .n ... ..,, .v
. . - <, 4 e. 3 - s

- . q .1 < - p :;y .- 3. .
_ .%;.f.. ,. p g m.P..~For a BWRi;as well.zas a PWR?:W '~ m ".,..: s.

~; ~ -
., ,

- .- .

, .
.

+
i

.A ~Yes.! t-..
. .

I

\ . .

L
. O Has a loose carts monitorinct system with this

i

( .

t

}sensitivitylimitactually-beenputintocperatienDatanyR.

. . . .

. .O.fRR*.) . ,
.

.

.s .
.

.

| , A ,I can only state there that I,bc11ecc the s. Weens-

.
. . . ,. . w s.
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.
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'
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! .1 I believe they are that sensitive; the ones in this country, -

.

.

(f |, I don't know off the top of my head what -de sansitivity is on
.

the ones that are in service, have base demonstrated.'

.y'M There are systems which have been procured for BWRs
.

, . - , .- .
. .. .# s . .3 + f

~

; A . which' meet that sensitivity,specified to.mset that. sensitivity.. :
t .. < a.s. #W !

- ^
..

-

,y
~ ,,, .

-[.1 7 . m,. .u.,.,,s a%w . ., m.,M L. -Q "'When you say that;the system'is damonctrated, then, .N ;
. . ,.

c. -m. ~ y . ..p..
. t,, . , . . . . , 7 ,

.q>W M,, . . .F h~,. ,. -are you accepting.a method,ofidemonstration othersthan.actualt . 9,t-~

.

- c, , .
j

- - ,- -
'rA'lh', . . d [] ~' -%. . d. ,. m.

* w
. -4 .ii k .K .d ' - -

-4 .p -
" .P -48

'4.&.p. operation in an operating reactor? '. ... .y g;.
-

: (l .M
.

4
. .

.2

;- 1 s'--

M.;pV .
. .

-

. . w.- p
' ~ -;.

. ..

A Yes.. Theicalibration is based on impact energyi -%J f .b,:e . w. >

'.w'O
'

.s. - ~< - - [- -Q l * ( '
- d

@. -
. ;a/ 3'

. . . . ,-

;0_M metal-to-metal impact, and . basically that",i s howothe ' system ?is - {'
t,

.

, w-.c w. , w. . w. . .~.+m n.. .vm..
. _ . .. . . _ w . n. ;:.

-mn. c. w - a. n . ~, 4,w.m. . .. - > &. .. .v /
qm- .. s ..- . v. -n-g~

at@k . a % calibrated M and~that?ia=how4ityneetsi.itsysensitivi.ty requirements..oS
.gi

. ~x wr% -u m p O w g; awmmw m%Q ~
T.T W c

.mc
~ WAWT C ; . a. > e r - t& Wy.. N;h -

~

.1,W ; ' '

Q &.a, .,.dQ.m.~W;, QW .Wouldtyou explain"..howpthersystem is capable- ofJa.g@ w
,w ~. - ' ' * * ***1 ;. r.

-- . . .xm- e.- .
., k.

. = x- m' :. m,.- :..w w -.n ~
+,a -

. , . . . . ..:. -N . 5 . . .*,. * ' ~w*
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~~
.,w> :'om-

-

,

.a.v . a . .n . . .ww. . . .,

E471w
M g %around in3the reactor 3as compared 4w7.a.t n % 9 #Jfk M M/ M, M p g{? $ith;the' background noiscc?|f- ]MM. ~W. .L'' 9. . x w;.ciM $ M M. :.M'

.n
. , . . , <

+ . MT H,7'
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Cgi.N
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. ;; -
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;m + ,

/.c.N W' /A *Q Yes "
w~ . L% c .,PMR;-wx:e . i- .w ,. T ~v % .
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Z w 'theAnois.e ?SJ

. n
- niamplitude % h %h4ME$jj}Q$ %e leval'.. JWhen''ycu ge@tga g f .J.&. W .. ww .~ , , . , , , .w: w w*'. , .,. - ~ ': . w .

mw, -ms. m, . d. . . :JL. . ~ n&e.v. - s n..3 r y=. m. ~ m, wa - * m a .. aw. .+..w t, . .
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.? . - - ~; An m .
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/
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. 3 w .p . ~ . , a
.
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. s
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' ' . g; g . In addition,'the loose parts monitoring; systems-
.

2, .;. -- ~ . . . . ,s ; ,

>
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U I~have audio provisions and in.the r.egulatory cuide,.ya require.
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+
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.
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- o mww - mygn ~ : p%s;. :.c .e ,m 4. y p
.

1; gy;=' -
,,

C.hx. e backgroundgois;e;fof ;the; SWR,1or rather of Jany[+reac or.1 ~@9N|i$.. x
-v .

isth [~ m .~ .m .
' , ..~ .

w
y .r

. +-. ::; d Q' . ';|T.P ?%% . \.m@ ' s..m.h :' ~ .

p

'

. ' * ?vfyy .. .f : . .."M,' ; ' .Wie, - ' A - " . . '. ., .w k * . i
'

u, '
wc - + <<a

|rd y + ; .t,-

';.u,
*

.) : ~f X.,O2. ,
'

:
'

', v .

Y

g- , .,-vr--, - . - , . . . . - , . . . . . . ~ . , <,,,,c, ,-..%- . . , - - , _ - . - . . , , . , - _ _ - . . , . __ -.--.-..--w -,_..--.,.--.---w--.w-- i.--------
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So,. essentially those dre the two previsions. -

-

.

(# you are more sensitive with audic monitoring and you have
,

an alarm level which is based on increased amplitude.
p. ~

'Y Q In your opinion, Mr. Phillips, is it really more

' difficult to detect loose. parts in BWRs than in PWRa?
-( -

.

.; .

'
q - *. -

,, ~ ~
'

-

. li - A; - In my opinion, no C.I see no reason why it should._ '
,

~

, _ ,3
% '?.. . ' " _h,

._. -
m. .

. o ,

# y . #
,_ -

,

- .z ., g. 7 j, be. .It.is more difficult if you should detect one.at the lowerg .
., e n. -:

-

1

limit of, the BWR,'71tLis more 5 difficult possibly to do something,| ..i. . .. --- . - . . ~ . . .

,.. . .&m | ;; "
-, c- .. m. w~ . _ . , , -

.

. . . . .
.

a.n ~w
,

. ~ .w. . .. .. g. . - .m . .

9; >,
.

about'it.- ButEno,-I see'no!' reason it shculd be more difficulti .
' ''

, s. . 2
- a.

:hQ . w-p. , c:a ,. 3 v.~v .

b M. wi g M;.%
-

..
*

.

I'Q Q Mr.LPhillips,{arefyou aware.of'whether_the Applicant ~

. y c .u. m. v. -:.:;- n. .y . :g.
- . . m. . _. :e ,.. . . _ ,. . . _ ;w, _ ~.. y:_.

.

.y; .w. ; g.. y .
.

_. m.
M,,, 4;. - has ' cr==d tted. to install; a' loose parts.-monitoring, sy. stem M-%

y)-~. .
,

i: ~. i
- *

. ":.
'

2:sc n s
y. . .a., - s

. 4, ,y
_- m

.
,

.(c. - - -
- , .

, .
,

,
:- ; .-

'{ ! ~ representing the state .of theMart?.
_ ;

L c 'M 7 : _ ..e.

.: u wh .
. r; . . -

. :A.%: c i-.w- ep - . o, . .

. . : .m. - . ~ m + : ; , =. ~ .~. . z.. . s.. ~ .. s . ..~ u.r '. <- :v

,y w 3
.

., ..-

. : > J'-- .w s M, +.--

y p r,,.-

. # : g f+ y . c r c y ' A'j g W Y e s &r--They are,cenndt.ted, yes. mf@s ? V C m ".V M.Q
w - - - m ~ - w~.- - : wJ... -i m.a s,.cn:

Tfgn ., w m: u:. -u.".m . M.R.', NELSON:-tNo 'further questions,. . %VidV %y ,.f'.Q:".NPMS$s. g . q .t g ? e ; $ y @ w
.; a . m ../.u x: :2.n .e am::

' W %O!W X7 - xWph h+ W+; FWi e.

4. . ~. . d . Mr.. Chairman C~ I. . *
-

.. N 2 .,. . . - . -a
.Mi .-[, ... ..

*it , f **N* . -i. . . . . * : &g'I.. Gi *h . . :e* . .I

,

n ' * N 'i M ; y h *
g8

'

&@&,:s ?a
*

in -
'

.x. & . =cW(;&, . s . f. 4 :
'sd. ''O *E . |WW . . .

.

Y '' f 15.W '2 hs . , . . ~ . . ^ -f;(te =
.

* ' , ( S,
^

~:

.m CHAIRMA.N W..OLFE : ' ..N.,m.. .J Farris' ? r a. -
.

rl
. N ;A~i:, w.w:. n

' %. ...,g:. . + , . .
-

.

. m. e ~ ,.m
-

-
. . . ,m.,

. .n m.:. a .+.? &$dDY:$$'
:

.

- c. -. . ~ , - , .

~ kih* Y i .k
* =r' NR.?!f* A*? OfU

.

jf|1'pfE~ |k- ?:* * " 5,?;. .%''
t

*

W bu;&. 9.2:hp-W B .a v .
'% cog;.g v.c - ,BY^MR.!FARRIS':. W 7 .e- Wr +

.

~:G ' '

(

' J.: .. . - , . m. .O ..~ 2..+:x M%
- - i

-

*
.. s.

.'1 4 ~ . . . .m n n..M *n J. .

* - a s. ,.y: . xce..
. . .

.

. .r e . ~. *.e .

Q 4 . Mr.JPhin ips,.you...e"just _ stated, . and you stated in9 - '

'
. r .w

nH,%%
T~m,.. ,, ,

.e b . :4 wmgo.a..- ic u;
- '?mu . . ~; '

.

. , .
-

.

Lc ph '

2| - tX,4;,W :- n.: . 1V -w: '&
- - -mMF ^

; w ,. *q w C a l,:.. > w w n .. w d . ., .

T M ;* y your;prefiled' statement 7that-Applicants;have agreed'tc~ install"i.w, m;. v. - --, .

. -
. ,..

| m x .

|. the loose parts monitoring system.
.

| . .. You also stated that you plan to review the final
v.

.

: .c . . . .,-

.w., .. " design of the system against^ Reg Guide 1:133, but. have- in fact..n..
, - . . . ,n

.

[
. .- .

- , . .,
~

]., 'c ] ..the Appficants committed-te $nstall a loose parts monitoring| E
~

.

i - . .m .~
, . >

_ t.
.

. . s

,
. . -

(
,

- system that will ecmply in all respects with P.eg Guide 1:1337
'c ~' c ,

... x - , . g n. - :n> %g; * . q '.a - .. . u msn ' v . . - . .

.
. -

w
LJ. i, . ', 'AT.,L. ;To .theMest of. mylrecollection, : hey 'hnve n:t. ~ .

-

g x ;u: . .o .. ,.
.

. . ,. .p : - &y -p, v''.r <

W /c :w' .
- '- QM:k Can you?characteriz, e the type of icose parts

| x. - .:n
. [ .._ .c. . . , , . -f'. W:

| w g;. . . G<
~

t e. .

t
~
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|1 monitoring system or the sensitivity,for. example, cf the "

r - loose parts monitoring system that the Applicants will
. ..

, -

install at Elack Fox?
~ .

~

..
.

'r A The loose parts monitoring system that the Applicant

'
- "_

.

. , .:: - -

;!
. .-

- Willuinstall'at Black Fox will be revieyed against the,

1 n..

.
. . w. - 3_ -

| :.

,

requirements of Regulatory Guide 1:133. 'I am sure the e/
. - - t , -.a.F ..3 .f r - - ,-

.c " , a>-

p - g. . . .yy
A

,. ;*~ ,. >

. .y. , .
.

c p:
~

, -,),.,, pplicant is ~ aware '_of: this_. and|.it will meet' the requirements.._
.

~

..

,
, - _ ,.

. |
. . . . ._ - :.,. . . ....n.. -

,
.

i ., .

. . i.|. of that regulatory guide. Jfff ' .
1,

-! w.
.e. .,-- .

.. s. .... . ip _ '. .w . ^
.;

. ..,2'.-
*-

*

|J 'Q Regulatory. guides.are not binding upon the Applicant?^ ,,

,
.

' .

.
.... w ,- - . 9:,. . _ _ 4Q:

,

.
~

. .. . ' d Af jThat'.is"true..JIt-isfa guidelineiand in general y ..

. *"' - 1?, - \ _ ' =.
-

;m9 a, :q. .jy m... +; a+; . ;p.h f 4. :. . w.i - , .. _ . s . w as ;. n -..-

.
.. w . . . . +nw m

f itz has. - %. n-n !or a ::,u . u n n.-
u

' . ~ , ; .1;D,c. . : V-
.in' general:the1 Applicants follow::the.. guidelines-ofia

0*-1Jx MM MM-E - ;pps;~p. 46tM;%w, Wag ~ 9+.; .-
-m. m* >. m . ww w : . m.?re.gulatory; guide. ..provideifairly, substantia 1 3ustification i ; VWg.n - . p. .a c . . . . p:: p. m - .: yw.3. . ,. m;ra . v;w 2 n.. ~.

. . _ . . .. w . m~ . .. .-
. ,., ,nu.- s- m

~h. v .A . i ;,

, e m a

. .w . . ...E4Me + ~ th ofrwhy .they hav. e7not[done7soh SCW, W.dk .u.$ W A,,m. i~ 4:
.

:n s.aw ,. , -
,4Tw A A 4- d. d, . . .. _ ..M.f!z +. .a cpg :n w 'w" L L M';L

2.:Y: n .,
.. . . -. -

..m, ?% L:..F-} k ? .. wwy wKP '.: W. . . . :Q-I "
. - Mu,n~ ~ ; .;. ~ A:. . % W .,.~,a u:';. ~.m "m. i q a . ,'

;. . 4 ^'M* .

P

iTN F OM,. ryw.a. -

.m .F h v Znathis? instance Y suspect thattthe system ~will W
,ma-r u ,p-;'.

.

'/... w +.m m.wnT@ n.c.: d;.%s.., . .: - .= , *ms;-:M W Q gy.%fWpq;W f- . , . , b.

@@ fd, g L . _ p@:
.m . y.

comply.'. fully 1withithe9regiguidet,U.If-it;does not,ait"will'beb .
_

,

.a

wm@re.m=
P# MW4WWW ?!$ L N' GWt 6j% w$g ggg. , :~fy.m m ^.% e%e@s@ p . %%x. n&.: 9y % s- . Q. .-o, -

, . :#a,r. ~ minor deviatio.n.s.,.,3
r2.c e t

w. . , u;& ~ .
- n /w-~. h,e t. sweew~., yw .y .na e,.e m.a . v_ < . . an .~.n. .

tn . .m n& m . m &a m .e. C&y?- i a.. a. a : ;L.J '% A|4 -H| ?q r.
eg %, n - .".c . 4 _ qMyw .W Q~ "MrtPhillips v.x'W,?iwhatFisithe Stafffs: opinion'of the

n. A % .M i ~::.w* t .

..' , ..- "' ' .G,

! g 7 g.

g,: . e q;m
.

. E .e . .~ , ,. .% u@. 9.,. .yC : . , wp%,. -- o n .. , x M. c . . . . . u ..

. . , . . ""e g.3 ge:T::n < - Wh e w i* r .

.

, .. ..e .a 2 . .w e, r10..-
...' " 7: , Ma iga... m. v. y - - c - u .3$ s

eP eJe. . g, V ,ffectivenessiof 7the !1oose parts monitoring , system"under ' the t. '[&Y
.

,
. 3..:;.44,_ w; 3 9:p

- G present state:of7thelart? A;
, . ygg . 3 %. g -,

_

o s .. .. o. . ~: . .
.

-Sd "' "
.

w- .,
.

. . .

.i! - A The Staff feels that the state of~the art of the
-.

.
.a. ~

.

'

w r.quipment iMveryigoed,- very effective. . The Staff feels .thatl..= w e.

.:. n _ ... a #n m. ., a: x;x . ;.w n . W .~c..

, : .;.w n n. 2 ...+m+w
. 1 thal'past operating 1experiencep the past operation of the ,;.m., . + .we , . . , .-. e - :w,e , e-- . %. . .. .,q;; m . .

:m'
, *. m7v y

. _' M ".. systems,,the" mode 35. operation,' the intelligence concerningi
.

c:. 4 ~. ;.
. 7 .y =. m: ;x:n n, ;p s,&gx w,eg;m.g :W.a @mv w > w,yr,Wistm -d:b , . . ..4:cip ; m := - wp:WWA

p.n.g. m e 3 Ath.,el, systems byat,heSusers, have'left a lotgto be, desire!..-g ,.

. -inyy w.o . . . - r.
m e.,

.

.. ,

- - .

. . -.a-,i
g i M, ,,M ^ _. . , ,.n; ;. ~. - ' -Part'ofi.~ ~ y.purpos.eYo,5f the re ,gulatory guide is. @e

ap. .o s .g:n a,m
--

n
.

;i;3G
- ..

.. .. . , e..

theit
,a -,: ,.m. w<.: .<,. , ,,s. w w n. 2 + n..m~.. .;y:,a. . ,

'

u*. 4, s. ,
.

'r .

1.M.
.

-~ #.
. . , .

.J A x *
.4, , . e. '. s

s,.
g p !Q:; Q g7 pc.M

w

'; fc - - . r,,f %:
,' 7 - - . 2 ;,q..

. W,y ;-- -
'b '

. .
e

.

q- ;w p ,, 'M 4. . . -o
, 3 .g*

, , 'L~
. . cy; v - ' -f ... :e . -' ' ' '
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e. , ; .
.e



-

- -
- ~ -- -- _ _ . . . . . _E .

!
-

. ,
.

s'
- 3-3 cr u515 i,

*

-

|( to beef up loose parts menitoring' programmatic aspects, such -

,
.

.

.(_ ~ that they are used to the extent of their ' capabilities.t

In many instances, in past experience, due to.

{.x ' improper settings and spurious alarms, the operatorc, have' ' '

.

.

'

turned ,the systems off and failed to use them. Sc, again,:
j - !

.

.t . .
I -

3 q equipmentwise, we feel that they are very effecti i . I

'

fi.
'

.-
- . ./

g . , y} Q. Do you know if. industry shares your,viewp,Mr. (fn
.,

.
. a.,

.

Phillips? .

.
' .i - ;g-- -- p. S.

1 . .3 .. , .
.

' ..-
..

.,
i

-

.By the industry, do you mean the users or the ,' '
. -

,
.

,
.

L- ) A-
; .

. 3 :-

-

| 3 ~ j
,.

-
- * -

,suppliers?-M
,

. - - p,. * *Q M',
~

1: g4

i .

:

9. 7. -
.

. ' , - . . . .. ..17 - &. . , ;-i ,
' ?:hj '

| .

. . , s, .~.c ,

.
Q . Users. g. .

. v.c. . , , . - 7,.
._- .

.

y .s ,
, , , .t

. ;3 , .
_

. .. _. .

-;.. . .,
.

. . . .

Some of those who have not used. l,t, ,A ' Opinions. vary.,.
.

u..

'.[h
,

~

Some of thoselwho have ]
,

. .
.

. .
~- . . .y _ ;..

k..
,

''

.j$ig, m.< hem' properly. don't share our;m'f.:
t . view.;

.

..y, , ;.w >m .;".,n * x . c
,3:

..e
-

. .~.
.7and have had ;ood experience with them,''do. )M;L7W ". ;~. ,

:
. . L* s.:|, , ; %.' , . ..k* d 7 .h' . ~ . . . .. r E 6' ~, %W '

' '

^. F. - '. z .,
',. O. ' .!: .wNa 3 .g- :|.v ..

. n.,

mM ..
., . & x._, ' MS ~~

,

' // .r d . * Q - ~ ^ *a.How about. vendors ofithe NSSS' system? W F~
..

<i
~

-

. .,: ~,' ; d. .%u. . -Qg. .
.

.

. *

s,%
-

,;. m .|' ~ s ,.
. . ' . .t: fD - ' u,, .

.

. . .

,*...i_w ..e.. .m . ... z ~-
. .

| . ' .;. 3. IQ., .,; c
. A W ~ The vendors have just about unanimously,;I believe :

,

4 . - w - , , . 3
, , ,

_

' A'

.! .. _ .

.,

-

'iFi,a' S: nit is unanimous --- contend that: they have no problem meeting ,

. . . . . . . v wcv . 1 y + %.
...

;a.; .se .

t - ; .~
. -. . .Aca ' * - 4T> .. 1 - ; .

- '

,.

'? g. !.1all of2the requirements of the' regulatory guide..-.; Vendors.of
'

.
,

.
,

. , .-

.

g. .

.

the NSSS systems, you say? Excuse me.
- . . , .

.

I was addressing vendors of the loose parts ;
.

._g. , i

.
. :

. .' systems.- - - . -
-

i

s .
'

i n % -
j

!
' ~ Vendors of the NSSS' systems, to some extent, object 1

),,

j ( . ., . ,

, ,

to the systems'from the standpoint that v. hey don'.t;. fee: that.
~

.

q..,'' 'W
h- ' ' . they are needed for reactor safety. 'y w.

* ,

P 3, - -; y
1, 4 ,

,

d i . I haven't heard any objections on the grounds that
\.

,

._.

9 .

>

v---.u- . , . , , , - . , _ , . ,
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[., the systems are not capable ofcdoing'what they are supposed ..

..

f'.14 . .

to do, except for possibly one venc'r who'fe210 tht - whoo

has argued that they are in a developmental n:cge.
. O,
f That vendor has not specifically caN that ':he

provisions of the guide.could.not be mat.
--

,
, : ..,

.
.

,
. . . :

' ^

.
7. . , r believe that they are probably referring to the -

- *

. - - . . . . , - ..- . .
- a'. m .: ..

n
._ ,, . . _ .

+
-.

.. ., ' N '.*
.

,. *e ,, .,

. ; ., diagnostic - ' the diagnostics;that' the equipment.' could be used9f: rc.;.
- *

. ,. _7. e., , q, . . , . ~ . _ . . . -, m ,
.

_ o. ,
-

. .,% .

. s.a .
. .

s- .r;
.. ... . _x .

. m. . .~-

; ~for in the-location'and evaluation of the safety;aignificance of. M-

: r; <,; - -
.

, . 4'- , . -
, ,

-

./ , a. loose part.- f ' ' "'*

-,

., .

.
. ~ . . , .,

., ~.,We. agree.that.that,is in a.develc.o. mental'.sta e..
- .

. .. ;,

. , . ?. 'e . 7En
. . . #..

.

.q . . ..,. .. , . . . ..- a .:.. ._

4 m,,.,.m - r. . . , . .. ., ... .g. .. ,. .
. .,m.gl. g. ? - -s'. .j .'

.ee .g, .
so ...y-., . . . ,

,p.. S,- 4 TAs far,iasN 1oose.part. detection,.I d.oubt't. hat.t,hiar.r*. W.3,. [. ',j;w 4. . (
y;" i ..,, q) +9e&w. u .m: :w. ,. -. m

. . eu.. t . x y. u ,,_ 3.m , . . y 'e . . . . z r,. ..r
39 ru . g b - 7,tzt:g ; .,9~.Q L a :.:. w y . : @ g y; P

.g,,

| mw.gy? . ' 1
,

. S X [2.
'd.g";

t- .h vendor would '. dispute th,,at. they.. can be ;detectede .M;W 'D-

u.px
. A,, s ;;.:.

m 'p n. 2. e . . c;. m. .wvt. /m , , ,.
. .. .n. . y..

. . e. - . .! . ..
.m. ,

. . .

._ .g . . ~ 1 . .yv _..n a v. w. <

m. s ..

, , a.95., J .:~7. ., ,Are you' speaking of ; G. eneralLEl,ectric-Company? .M. i. 4;y... f. ,.,
.r . s , .,. -m . ... ..

.? 7/x.1.w pw a:-
5 .o -.

y.. ,. .e$ s:.
. n .

, ,
p,m -; .

f..*:*
.-

.

. ..

w% ' p .,,5
;s_

.

h K Q< & &..f M.,. N" t.y w@.,.%:[j -
a

.

(%$g,.. y +?,
%s *. , ;, , - p g* s q y

Mm.g? i f $GMy;:.A. ; ~.w.Yes,.I.
. 4@ ofu *2 *

.. - -,am . .,u, ,a 7 - .e-

v w- . 4 , w:.. . . y- .. -
w r.- e-. . , . . -, 1 A e. 1* .r. s> - .-..

- i-~
.. . ;a > :w, e. . m .~. M.w: , .- - . 3; ,

a.v:.-
;a, ~; ,

. L< z... ,,w y m e m s. s
. w,;., . .

.t w
1,1-;d's. . Q k?;)fera you.atC the ACRS; meeting fin:?Los".. Angeles lact, a.,;j y?p. ..J,.i

.

.> %p.* $, t /f:1. v &t - ,s5 w % ri e n c. .4

mmh @Q%;FJuly#@dWpd. i.,@mm%.x;c,,,.;dWb.y,3. tww ..M.;QpjSh dQ%Ry.%??y 2.z 20.d...
. h y y W e '', A m.s.~--. p . W |y; . p,.7 . '

-JMr.f s . fAh.M. .- .7 fJr.q u t 2ig
1c.Q

',.*MIJbeliev(elittwaifJuly?20th 3- Jf.; .Phillips?
:.|QRQd Q pff&q;.Q: W;O'!?

w.x , .,y. . ,wrw w
.

w- RA . t.Yes.' ' -N# -O@w.:E N. - ^M :
i #:hy,, . . . N. +y

.s. .,e y ' < y' +.w- , e ., . ,

Nrs> .;-.mS
, . .

: .

-.
~

'

. L', , &..&;t. L :O. W. ',
w. ..

-~- .n . . ~.

p .'
. .q*

. ,< .t..
.

. And do you. recall:a" representative of.J2ibeing %: B.

.

,9 wp,g.c. ., . .y ; . r
.

. . . . . .%. . . ~ q r .L. ,. ..

. >-
z . 3. . . .# . ;. m.. c - ., a ,e s

., , , . .. , .
'

3
.. .. .

there? Y - -
,,.*

.

f A My recollection isn't that good.. . . ,

.iu
c .

9

. . l. . . . o . . h. ..10 _ .Do you know.a Mr. Robare with General E190tric .

.

' .a . .
-

.- ....
. .. v ... . _ .

7. -..
--

- 4- ...
4

.

.- q %. 3. , ,y .

p
- E. Company?;: .;pg .s.2 % C/ 7 :'

~..$.v...|;-4 ;" 4
m.

,

. m > n . .t . ..
.

w. . , .-- y. . .
. . e -

- ,

aa%. i.v- - vu. .
. ., . ,. . c .. --

y,. , , ,
' '

T ?I don't recall, no,' .q 'x

p.m $m +,;. g * y :
''

c. r

u , :a; z .p.t t n A ,n; G.:
.

.. .- w ; w; w - Q. g.i. , .u cp e - ga > . . ,1..g.r - . & mA
-

f ' w.4 W 4." .. b $ 5 O R,p You.do recall thp moeting, don % 'fou? %@s .
n

.M >. . % .. .

f> ww ,

:w -mv ., nw _ s c. . .s' ' u.l ..

: ~ ;~ . - . .w
v.m.c .. . .m e n. ,

, ,.
t *40 $ iru - P * t' a

* e t
"

' , - &,',# *E

. c, j , $r.yg I . ,. u. 9..' t. , . ' '..'.,m..-.,~..~..,
,P

u . , , . .Y e s , I d., o. v.,1 4..,. m~ , , ~

: w+ -; A .
<+ . . .

" .-r' ' '
,. , . m*i.

- -4 . yg. <. w..
Di;" u .

. :. C, y' '.s
.-

T ]f. 'i '''.
* i '& . . *g

. - -,w- m.
* ~. .g. . -.N b -

.
,

g

h -

.g 9

%

.... - . . . . ..
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'

Q. Do you recall lir. itchere saying, "It ic GE's "

opinion that the loose parts monitorind systone of" --i

MR. liELSOlis Objaction, Mr. ChaiIman, I =cv4 to,

s

,- strike the question.
.

MR. FARRIS: I. haven't finished the qua2 tion..
* .

v ,

- $,- - -- ' BY MR.' FARRIS :
*

-
.

t.
.

-

:- .g. Q .. Do you recall Mr.; Robert saying, ".It is GE's ;I S-
< $-

. g
,,
*

opinion. that loose parts monitoring systems of pravious and-

..

perhaps even current technology would not orovide a significant.

,: :
.,

: - , improvement over BWR systems already provided in General ; .a. N : ::. d,'

,,.[ Electric's reactors ~for theE ollowing reasces: |.
.

f,

-- j- - ;- ca-
- A

.
, ..

'
, .;

?;t, . "First, . existing BWR instrumer tation -and ' control -} ,7-

. ,

99%
<

!1 systems have.often prov.idedIN!saNisfact.ory indTea$ ion of tho' ' !"

' ' ., ; . . _
. - . '

d-/_ - . y.y . ...r.g.. . ,

p'. . loose parts. condition;- .
. #g ,- . .;.g. . i

' '
g. _, .

'

m

e-

- " Secondly,i the . intbrnal vibration startup program .
* -

-

p;
-

t4.. '., . . :..
, .- W ;p=..

g.. . y ._4 . . y : 7. . . ,. . ,

.-, , - ,,. .._ . -e
, n y performed during the'startup phase of all plants provides =

e
' w ~

.

.

..6 an assurance of additional-design integrity;
i

.
- b; ~

L - ..s ,.~
.

" Third, visual inspection during normal oute.ges
.

.

have also been an effective vehicle for loose parts detection; ..

a

,. " Fourth, BWR design velocity is to minimize-

mechanical jointe .rd therefore potentials for loosa parts
occurrences. '

.-

f .. .' s;
" Lastly, it is not cles.r that any currently

f,7 available loose parts nonitoring sy ten t.tu..d h w 'pr.widsi
'

%: - -
, , -

Jan improvement'for the deduction or resolu hen .r:. . , m any e.:.pwn
. \

,
I ~

.. .

m

A
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.

. k. ,,
BifR Icose pr.rts cccurrence."

~

-

Do yeo . recall that :ans:cnt- 57. c .xsc . :: c di c

/..
of GE?

.

MR. NELSON: Objection, P.r. Chairman. I move to''

strike;the question. That is a highly improper form to submit'

4.
.u

f, evidence'for the record. It is hearsay, it is irrelevant, and' -a
,

-

!
'

.

g perhaps it is objectionable on grounds of asked and ansiered.
.

;..

.

*

a :1 The witness has already testified as to the state
e,

. .

of his information about GE's position on this. IIe' not only '
..

le . .
. .

-
-

j stated what he had heard, but what.he doubted that.he would I~

! -
,

i-
1 *
!' hear in the' future.

-'

e-
-

.
'!>

. .

i;,
, I move to strike the entire question as an improperE, . . ,

s, , .- u .-

j

MS :; .}ti,; way of submitting evidence for the-record, and7 w alid ask you !
. ..r

, nn . ;; .,:.. . . < .. ; . . w . ,. , :;.
. , ,_

-

,

-
i :. . . .

4 i to decide that motion'first.. ,

E MR. FARRIS:- Mr. Chairman, the question is not !
.

.

l.

. -i! -
-

6

evidence. A' question is a quostion.- The question hedn't'

.; g

4 .

* .

.. ,'been asked before. Mr. Phillips was at the meeting. The j
'

;. .

,)
'

. s.
~ " .j ' question is~ simply does he recall the representative of GE !

.3 *

in particular, Mr. Robare, making that statement.'
'

.,

:

CHAIRMAN WOLFE: Backing away frcm that, I have a
.

_
!

quesrien, Mr. pnillips.
9

What 1 ras your intrediate prior settement teith regard
.- to -- I think there we.s a question, do you recall ths.t Mr.'

-

>-

-.$. Icbert was at une u.euti..9, at th.i ACF.S ncetie:g? Wa.in 'c that .

- quartion put to you?-
\.

'

>

.

9
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<
>

i

.

;h' TiiE HITNESS: Yes,~it'yias, and I don't recall --

the gentleman's name. Idon'tspecificab.lyrecalle.tthis'

time that someone from GE was there, but I tm fairly confident
(..

.

that they were.e
.

~
.

[ Board conferring.]
- .

.

, ..,

3
..

., ' .)- - - ' CHAIRMAN WOLFE: Let me put this question to you,
.j

1
-

'

9 .: Mr. Farris:. ,-
,,

a
. g ...

_

I
.

.
.

! -The witness has said.that he doesn't recall that.a,
!

Mr. Robare was there, anci now you ask didn't Mr. Robare state
3

.

.l'.: such and such during'the course of this meeting. Wh'at is :
;;

1
- ,

|
,

,y - . . . . ~~

g j ,the purpose of the: question? ?? .
_. <

,
g; . |..- -

_ ,
3 w

_

*,

j The' witness' earlier - answer, he said he did.n't,
. , .3

^

{iG. '" } ' ,

;J|! recall ~--Lit . pp', . . ' is , lie, - f-"6
'

d{ .. -

, ~ $.: , . ,.y ,
4~; ,

' ..' MR. FARPiSi- I am' entitleii to refresh the feiiness' -

.. w .
.

, *

;.

..-

..,
. recollection, and perhaps that statement will refresh his .

..

,
.; , _ -m,~ ,

~ . . .._! 0'& QQ ?'Y Y ~ - . , .
'

, recollection, and then he will recall such a statement..
~

.;.

.;
-. -

n> . ,

-
t

! .I CBAIRMAN'WOLFE: All'right. There is an outstanding
" ~

i
.. 9- - f._ _

.,,f .-

T. ,. . ' motio'n to strike, Mr. Farris, on the grounds of'hearsa.y,-and" - .

.g on the grounds of irrelevancy. What is your response to that?
'

-
,,

..

, MR. FARRIS: Hearsay, as Mr. Nelson hrc been wont
,

|
*

'

.
to say throughout-thase proceedings, is exprecsly admissible,

..

and I don't see any question about it heing unrelitble in
. *~

1
~

this case. This is an ACRS meeting. I am quctin; fr:r.: tha
|

*
.

> . transcript, and asking fer the witness' recollection. hic
-

.

}
6 nemory jibas with-[that' transcript, and it apper.rs to ha_ . , -

\
\

. .

%

-w -r.- ,-w--- - .- . _ _ _ , - , _ _ _ ., ,



. _ _ _ . _ . __ _ _ ._ _ _ ... _ -. - -- -- -- . _ . _ . .

.
,

.

,. - i
+

, >

3-8 cr
',8520

.r
(. clearly relevant in impeaching the witness' testimony, in that I

.

i..

.

he stated that r.he effectiveness for BWRs has been demonstrated,
I

'

whereas the vendor of the SWRs has apparently taken a position i

.( ~

'

that they haven't been so demonstrated.c

MR. NELSON: Could I comment on that, Mr. Chairman? '

:, ,

p . -

;,{ .. The-grounds of the irrelevancy objection is based [
-

v p
r

7 ! on the fact.that GE has not been sh'own to be the vendor.for
t

.

,
. n

* [. the loose parts monitoring system that Black Fox Station will i.
.

f.
.

-

have, and until a' foundation is laid, it is obviously irrelevant'
.

>.

e.
4 . . . . I

Mh I didn't' indicate'that GE was the vendorI *MR. FARRIS:
- .

- -+_

' he' vendor of~the nuciear steam supply
, ::,jjof the LPMS system.. .

T
{~~
,~

. :n , h, ;; system. .[.

v. .

<

%%. U,' ~ MR. NELSON:t'It bears.Ypon the ques G n, Mr. Chairman
.. t

. . . -
-1/ . m = 2 ;:.

-

* . . .m . . e . _

~

; ,,
. , x m3m ; , , ; m. ; ,.99_-

_ g.,
,

y ?;because of the difference in the system that is supplied.i
_

t

:"
.. [ Board conferring.)- J.

. . . 't.. m- '
'

.

o 3'
.

y.
}

.
.

~
- ,

- e : ,

d *

' ~
-

: --
.

-
.. .

- Ia j:. .
,

w f
'

.I '. .*

' me,

*: ] ', +

,
?. -

,

e

p+i

b

she '

es G

..f.?: s
. :3> 4

<
.

\

>.
*

e

=
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( CHAIRMAN WOLFE: L5t me pursue this a bit nore, "

Mr. Farris. -

.

Despite what you say, that Applicants' counsel

-
- oftimes relies on hearsay, et cetera, et cetera, what is

.
your position with regard to this immediate question of~ *

. ?

whether or not it is hearsay'or not? i; 4 -

( 9

And if it'is, why:is it~ admissible?-
.:.
4 ::

I MR. FARRIS: Mr. Chairman, if I asked the witness-

i

to state what GE said, that would clearly be hearsay. ',I
.

u

l I
,

On the other hand,'if I read a statement, or..a ~

c n" represent to the witness thatua statement was made, and does~- I' -;f

- -

- -
1,-

-
, .,

,

- I ;that refresh his recollection, that is not hearsay because I. |

{L. . . i . - a

'

_- . . ]
'

Qj ' i;- "am'not giving testimony; I:am asking.for the witness's i;,e
. ~. .: .-.

'

[ f 4:4. .F- .

[ . .; testimony..
~

r
,

':
' If the witness' aid "yes," he;. recalls such a ;

.
.-

; r- :
:., V. . ww - t: +. .

.,. - ..m s
,.

~

i ,; statement being made, that might be hearsay. My' question i'

; - g

a
_

.

; ;- can't be " hearsay." _
,

..
'!, !{.

~ ~
'

s a
'

CHAIRMAN WOLFE: ~No. |- -
t'

Mr. Nelson's objection is that you are seeiting to'
-

g
.

. t
'

,
- elicit hearsay information. If the witness were to say "yes, :

4

| .
i

| . this was said," this would be testifying to it on the basis
,

, _
of hearsay information.

!

MR. FARRIS: Yes, sir, which is 2:<pressly sdmitted
.

?'
-| unless it is urreliable. I have objected on haarcay on

.- '

[ points throughout this hearing when it'is unroliable. I am.-

; \-

t

.

*s

-_ _ _ _ _ _ __ _ _ _ _ . _ _ . _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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( asking about a transcribad meeting at which the wi m se was in ..

. attendance, a r.esting of the ACRS whi.-h- in the othj r u --- th.3.

.

.

status of the ACRS investigatien is the subje,:- ' S. ~ ::

Board's inquiry.*

' For that matter,- I assure that t:se 3ce.rc: nc10.
.

.,
..

.

.,|~take judicial notice of that meeting.
.

..

1
9 '
d- MR. NELSON: If I could comment on the statement

.{ .-
>

.

.!
'

he just made, I. don't believe it is the rule that hearsay isI
;

.

expressly admitted unless it is unreliable, if :: understood
"

1

,

,
.

I him correctly.
'

; "

.: .

i|l, I do recognize that there is some flexibility to'.
.

.,
i

- -
9

* -

?a admitting hearsay.in administrative proceedings of this,4
.j. . }L

..,
,

% ':- T- . b nature.. I believe Mr. Farris incorrectly represented thatJ 1
- a- .. _.

- |
-

}f-~ ~ there may be a rule.
- i ;.7 ,, . -;. ,. _, _

'
. , ' ,

.

t

.i - MR DAVIS: Mr. Chairman, the definiticn of. ..

,

~

~

_.

" hearsay" of course is' an out-of--court statement made by a ,

.- .

,, .

.

.

- - third party introduced in a proceading to choc the t uth of ,

' 'the~ matters asserted'thereiri.. .

What we have here is a question designed toi -
-

The crucial
? impeach the witness on his knowledge of the area.

distinction to be made is: What is the use of the .u terial?

As I have maintained before, impa.ching material
.

;

is not substantive -avidence. They are qts.stione eliciheC to'"

I show credibility and 'cnewladge cf thn err.a ar.d ccnn.:n bc
| 2:

..s

used to support someone's case in chief.s -

x

.

s *

,, _

.--



- - _. __ .-. . -._- - _ _ - -

.

4-3 jwb 2523
:

.

( If we accept that-premise, then Mr. -- the ..

,-

Intervanors ' question is not hearecy, but is de .igne:i for a
_

different use.
r
t

[ Board conferring.],.
.

- CHAIidGW WOLFE: This is interesting.
,

v. 1
s'

L ;g .. . If the witness were to say "yes," that he was ;.'

(p 3 . . . ~-
:, aware that such-and-such statement was made, or -- back off |.+'..
-

r;:- . . .

!
'

_ that. Strike that.
'

6
-

Let's say that he says that'no such statc=ent '

:
.

Iwas made. How dces that serve to impeach his credibility? -;;- ..
-

.

.-

..

i,! -( - -MR. FARRIS : If he says "no,'" Mr. Chairmen, itJ j_g .
,

s-
-

~

[.wouldn't impeach his' credibility.- ,

d
,, ., ,

~
: ;

k., 'e : i! CHAIRMAN WOLFE- -AndTif he says "yes"? F'

.

. e.
. . :; -

- ~ :t-
'--

. ..
,

. 3

:' MR. FARRIS: , If he says "yes," it indicates that- ',
- .

q h 'there is clearly disagreement, I think, in.the industry, and
'

, . , ..-
._

,' / y , .$ ia4' + . . .
, , . ~

.1 . '
I. include the'NRC~in the-industry.:-- not facetionely -- and[

4

*
-

,.
,

.. -

.
.

.

-

-, 'then we can explore further this witness's basis for his*

: .
~

.-. statement, since there appears to be conflicting viev.ocints -- '

,

|

|- among those people who are interested.
'

.

- CHAIRMAN WOLPE: The motion to striks is denied.
.

Answer the-question.
.

.

THE WITNESS: All right.
..

The position thnv. ycu have esponzed $s .0i feraign~'
.

f .g, - to me, ar.d I-believe it is concistent with my en:-lic--

~ tastimony. J
g.

.

s
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( I actended many, many, meetings, and the di:. tinction -

'

of uho was at what meeting and gavs uhat tectimony, without
-

. .

referring to notes of particulcr meetings is bsyon-2 *.y
.

.- recollection.
'

BY,MR. PARRIS: .

..

G - ' Mr. Phillips, what exactly is a "1cose parts I
'

. ..

1
, ,

monitoring system" designed to detect?,

, ,

i

; .

Free and drifting loose parts which impact on- ; -A..

1
- .''

metal.
-

.

u :.

,3 il .g .Only " free and drifting"? It couldn't be a part
H

$ that is still attached, to some extent, to its original -.-

. _ .

A.- The Regulatory Guide add:iesses only the free and j. , , .
, .

. - . . .. .. ;.,).
. 3 ',' . drifting loose parts.., Loose parts systems - -many do have-

. .

";' ' a ,

|
- - " j.

'

,s /.- . . - .;-
. _ ,,

' .a i ~ the capability of detecting parts which are only enhanced. *

. i. .

That experience has been shown in the German reactor, a part.
.

~

_
, .

. ,
, ,

._,

~ '

| of this type, a pump flange,'. broken at one end, and vibrating.1

'was detected through a loose parts monitoring system.
,

.

., .
.

-. .

g- What are the potential sources of a-loose parts --''

. ,

.
- that a loose parts monitoring systsm would be expected to

! pick up?,

!
i A. Would you repeat the question?

O What are the potential sources for a icese parts
.

.-

i

. withilt the MSSS?"

P
-

.
A. - 'Fotantici Ecurces a s - ncny cf ths 1ccea ptrts

-

are detected after - 'uhen a reactor is started up, wi.an

i N.

|.
.

-

.

%

we-
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.

'
.

( foreign cbjects have been inadvertently left in the system. ..
.

,

Many of the icoss parts have bsen frem cennc-0ci:ns w. icn

i. ---

- ure not props.11y madd. In nany instance 3, Lhreaded cenn.ac-;r

tions; other icose parts have been frca -- detected from' . -

fragments of pieces which have failed'in-service.
'

.
-

.

.. - 4- Fragments of pieces of core internals that have i-
a
'i;

- 4. . failed?. -
.

. ..- . 1 . .-- --

4 In particular, are you aware of any cora internals '

,

.
t3 or parts of core internals that have failed and beccme loose

c parts? I
. .

.

i'

,

m. -
A Yes.-- .

.j=
;&':: :*

' ; *n..

O Could~you identify those for me? . __ .
-

, G. .

e~ :.
~

' .
A .The poison rods on the Crystal River Reactor.

.

p. G' Is that the only.one you can think of?
.

~

7; i.- A- We have had sample' holders which have' failed. I
',

wouldn't classify them, I suppose, as a " core internal," but,. ,
>- i

.

_. -

. !
-in the general vicinity of the core. *

'
.

'
. . 4 Any other core internals?

I

,
I can't place any at the moment.A '..

~

g Have flow-induced vibrations been the cause of

-
any loose parts?

- MR . D.WIS : Objection. Mr. Chairman. I b e:.i c v e
' that we are getting away f::om /che thruct of the Boerd 'cr>.

.g,.

Question. And that. is, the capabilitv to detsc:. W nre ncw
' . . .

.

%

, , y. - ,- ,-. . _ - , 7 -,- -- , - - . - . - g - e.-__,--- .,.-*,--w,y- ..,,,,,, ,_,, m.
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,: 4

!

'( getting into areas of what causes,a' loose part. Does vibra- -

'

tion cause a loose part?,

.

,_ The witness has recognized that loose parts do

exist, and supposedly he is supposed to be testifying on'r
o

!

- i capability to detect those, not as to their particular I
. .

-
.

; ij ' 'source. .
B #

. 7 MR. FARRIS: Mr. Chairman, I think,the source is
u

1 relevant in order to show what sort -- what the magnitude of-

It

i the loose part may be. f.
. .

l
y How frequently they may sed them; what size they -|

!!|
*

|| may be; and-in order to determine that I think that we have .|,-

.. ; '
~

.;^

to look'at what might be the source of a-loose part -- uhat- >
"'

GQ.
., . ,

'

h sort of problem might create a loose part, whether we are..

u, talking about very small parts, or something as large as

"

part of the core plate. .
.

,

:, -
.

, , "; MR. NELSON: Mr. Chairman, if I might, Applicants
.., .

. 1 join the Staff's objection. The question is within the scopa
.

1
. .g ~

of the original contention number one, which related to <

. :; ,

.,

i- flow-induced vibration.-

;j
' That contention was dismissed in the motion for.

.

summary disposition, and all that was left was Board Question
;

1-1,-raising two or three subsidiary questions relaticg to

the loose parts monitoring system.'
,

>

'y - And in that ccnnection, it is clearly within the
,

-
- scope of the contention that has b+1en dismissed.

'

.

.

.

*
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(. MR. FARRIS: Mr. Chairman, the .:enacel for both -

the Staff and the Applicant 'ist the witncst: iden::'.f j ': hrs e ,'

possibly more, sources of loose parte befc:. a th2y t' ec:c.5.

~ (_ .'

Their sensitivity crose app:rently enif t.Sm ths"'

flow-induced vibrations arose. I can: undirst .nd the.t.

.
.

sensitivit.y, because in cur opinion it was the most serious
-,
. ,

potential source for'ioose parts that could impact the !*"
-

,

.
,e

system.
~

-

' "'

Having said -- and let ne identify threa possible
.,

~:. . .

sources -- I think it is incumbent upon them now te let me j-
,

'

!
'

..
-

- I identify the rest of the possible sources of leone parts in !
,

the system.
e/.A . ; ' .*

,

n
?

A .!
~

--

(g , :F . [ Board conferrind, ].
'

- -
_ ,

..
. ,e .

% .g ~.
_- cg,t .

.,
,-

, CHAIR!*aN WOLFE ' Objection sustained.-
r

,

l
!

'
- The Board's questien is narrewed dorm te datecticn.

.

Now you may pluch that as far and as wide as you vant to as

and #4 'to how gcod the detection is. -Beyond'that, no..

:. ,

.

L ..
*

t

.

.

*%

4

.. mar
.

s-

..**4
. . .

b I

'\.

>

D

m
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{ MR. SHON: Mr. Farris,'I'take.it ye r precent lina -

,

of questicning is an effor; to proc.S vnether.:.r 2.t .fc- -

sensitivity specifi2d in 1.1331s c.iequate to take atr2 of
,-
t

g conceivable or imaginable loose parts. Is that it?

MR. FARRIS: And vibrations,. too. Ne are
.. .

..

int.erested in seeing if they can detect abnormal vibrations-

, ;-
t..

I that may preceda loose parts.. We have something vibre. ting f ~.' -
,

..

I'
excessively --~

. . .*

The witness, if you recalls earlier, I askad him
.

,.g , if there were things detected that hadn't-broken icose yet, '

d *

j'..

,
-

ij that would be in. danger of breaking loose... e :
.

MR. SHON: He said.in one case auch a. thing had j,,.;
. . . - a

. s.
, ;.

% j. happened. fi-
- y-.

5
.

- h;. . . . . ,..

, ci
~

MR. FARRIS: 'And I wanted'to get into that.

*

MR. SHON: This is'not a potential icoce parts '.-
,

_ x; .
,-

,
. . 1 -

...

monitoring system. It is. a loose parts monitoring system, is,

i -

it not?. . .

9

"
. I think no,one ha's represented that it would' '

i detect an incipient part failure of any kind.,,

.

I MR. $ARRIS: That"is what I want to find out, Mr.

Shon, if it would.

[ Board conferring.)
..

r. ~,
's 1E1. liELSON: Point of clarificaticn, Mr. Chairry.n.,

b. If I correctly understood what Mr. Paris was saying, I, , . , _ .

%.}
,i understood him to reject the decision ycu m:de on the objections.

'

'\

. .

,,, , . - . . - , . v - -~~ -
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( I would like to hcVe that clarified, whether he faels that -- -

CHAIEMAN WOL?E: Mr. Shcn merely asked hint a
. .

question. This was his r5sponse to Mr. Shon'n c ustics

s

The objection was suctained, so proceed..

- MR. SHON: You have clarified it for ite. I see. .

.
-f. -

.

'

q. where you are going, and I-think it is proper that we stopped
n
', .j you at the point that we did.,

,

4

b =
g

.BY MR. FARRIS: J,

. i

O Mr. Phillips, you indicated Usat the poison rods ''

,

g 0 or a portion thereof had become a loos'e part at Crystal River? |
t I
' i
i A Yes. [.

.

.,, [ Q Can you. describe exactly how that happened and how

'j*

-.ce)- ' 4fitwas' detected?-
~

~7,
. . .- . .;..-s

-.. , , , ey - :
_y |.

_ t. MR. NELSON: ~ Objection, Mr. Chairman, on the
- ;

..

grounds of irrelevancy. I-don't believe a fcundation has been**,.
,

, . .

L ..
= . !

,7; L laid ~that the poison rods at a PNR have any applicatica to
.

'the Black Fox Station, which Will be a'BWR. .7
-5 .

. .
* , [' MR. FARRIS: I think I can lay a foundation. I- ,'

'
. : will Withdraw the question.

'

.

BY MR. FARRIS:

Q Mr. Phillips, is there any significant difference

'

between the detection systems in the BWR and ?WR?
~

.
'" A Sc.,

> *

-.1. , C. . Mr. Phillipe, could ycu 3eucrite. for b.e the
.

oc0nrrence nt Crystal ?.ivar and, how those poiJan rode ,

s

S

* .

- .- ...n---
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.

'( became a loose part there, and. how they were detected? "

..

'

A Well, again I wott1d have to draw fairly houvily

on my recollection, although I wasn#t invol"ed in the review. . , ,

" ' ' of that incident. and I didn't prepare to testify on it here.

.
.

To the best of my recollection, there was en- .

.

- .. .

[. evaporation problem which as a result it didn't wear and2
., .

h . .

7 y release.the hold-down spider, which permitted.the hydraulic. ,

!] -

|
forces to release the poison rods. ;.

e

Ithere was an impact which was detected on the
,

2.

i
.

--

n} loose parts monitoring system. .It was not repeated.- It
.

[
q - t

O carried through-to the~ steam generator inlet plenum where it.-

' 3

? .

f* 1

0 broke up and there.was considerable impact in there at some
.M., . G

~ j-
H

., .=|6it
^

|443' . . 2- ff-
'1atY~ time..- : . .- 3

*

,

' i
-

|~. , .
.

k. M.

y The plant.was shut down, inspected and they j( _ , . ,
,

.! .. .

..
,

f found the poison ~ rods.
. '

; ?
~ |j -:7., .

, re * -

.; _ . . , ,

U 'Q Did the loosa parts 1 monitoring system detecty- ,

'

ai
-

j the poison rods in the steam generator portion of'the PWR7 I
.,

, 3-
, ;

| '
'

~- A I am fairl'y certairi it did. Again, I am,.. ,

,

drawing on my recollection.
,

*
,.

.. .,

.
; Q You said that it was detected when it broke loose -

and impacted at first?

'

| , ,
A Yes, that was reported. It was reported i- .at it e.as

:
'# detected. They had a rather large impact, but it was a sing'e

>.
! d.i= imoact.

*

i vr.~ .
-

Q And the piant vac not shut down?--

\.

.

.

. - , , , _ - , - - . _ - _ _ _ . . - - . _ _ _ _ _ . _ _ _ - . , - . _ , - _ . .,,n.- , - , - - - - , , - r - -+ ,,y ,.
-
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'

.

| -(, A No, it was not shut'down, no.-
. e

-

-.

Q Was there any further investigation made?
.

-e
.

some time later thryA Only after they got --,_.,
:

got further indications.''

lQ . Do the loose parts monitoring, systems traditionally;
,

?. * ag
'

q

3[t give off a' 3.ot of false alarms? {
I>

7 ;i A They give what I would characterize as spurious 1.--

i *

|, alarms,- some of them do. -

~8-
Qx

i 'Q Has it been your experience, Mr. Phillips, that
3,

V , . _ _
. .

, p.}spprious; alarms.tendtocreatethe"cryingwolf"syndrometo |
3 . p

-

'

the plant operator? ,
, .,

_
,$. . Yes,.that is true, and this is the reason that we

"

1
-

!.

. , . ,$g j
.A ,.,

{') -

..5.,
' ' .[ j{ havelattempted to improve..the programmative asprects of the

'

ig
's . ., ' .: -% .,,

.
. : ;*

,

'1 implementation of the systems.
,

'

i:,

*
- .Q Does thh WRC Staff.have an-ongoing investigative

3
q

-

,.-
'p ', program in this area?- >

,

_:
.; -

.- - A Pardon? - ;
'

, - , .
. ,.

'. Q Does the NRC Staff'have an ongoing investigative. .g

- U' program concerning loose parts monitoring?
,

j, . . .

A We have theprogram-which I described earlier...
4

under contract with Oak Ridge.

O Mr. Phillips, how big a piece of fuel channel'

,,_ 1
L. 'e; "

would have to be broken off before it would .'ae detceted'

> -

..:Q.; by.the 1cose parts monitoring system?
'

A . The detection depends on irapact onergy and there
4 -

,
.

-

' *;,. .

*
,,f

~

..
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|( is an t=xample given in cha guide. - Kine:ic e .crgy Of c. alf
"

--.

pound part tre.veling it 0 :iz.2t per .i w c5 ..s L;g a: -'
.

given to genercus the r:'i@f. cid Ener.; .
.

< Q And this detection ability han tn bs ccpe.ble of
.distiriguishing between background noise doas it .x?

,

-
.

, , J, . .- A ~Yes.
s

:. .:
1..:;

Q In assessing the . capability of any particular 2'. . 3. - -

loose parts monitoring system to be able to detect a 1cose
. .

part against background noise, have you taken into account,

; the noise that is occurring as a result of ficw-induced-
-

!
3

.

s'

. 1 vibrations? ~ ~
+ . t

' *{'-

'
-

A Yes. The statec sensitivit" is the detecticn $.;r. . ,
*-as .

' -h 7.,
.

capability which ~ the system is; supposed to have in- sers-ice. ;

y

y
. * ., . b. --

-

2 . . .

That is in the operating background including all noise.
.

,
_

O' Mr. Phillips, do you know if'the Cooper Plant,.;

* in Nebraska has a loore parts monitoring"syctem?
?

A Not off the top of my head. I sucpect that it does.. .
~

. 3- .
-

G -5 ' --

z.

.
,

|
|

9

| .e.,

g
.r

.,

6' d .#
g

-

. .
.

.

4

.

4

- :, , _.g.. . - . , . - ,
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. .

h 0 Are you aware of Inv particult.r tssts frem the "

Cooper Plant.that has cignificance on the ability of a lecce

parts monitoring system to perform its funct'.cn in nceu Car.ce.

with the requirements of Rs; Guide 1.133?'#

,,
MR. NELSON: Objection,.MS. Chairman. Irrelavancy.' *

- .
,

We~would~ object to any further questioning aacut thd Cooper -

., .
.

.'

,

7 j
Plant as having no relevance to Board Question 1-1 rels, ting i--

^

to the Black Fox application. -

- .

[ Board conferring.]
.

.
-

,

0d JMR. DAVIS: I notice the witness responded that '

.i .

- i he wasn't familiar with the Cooper situation. We may have a
_

.; moot point. -
.

. .

Yg } "

,
'j -j ' CHAIRMAN WOL?E:' Izactly so.- I wilr allow the :.

w.. . . . ,

,

,

'

question. I think we allow it beccuse, if there is any-

.

1s- similarity at'all, we:want to henr about it. And-I trust that
_

#

if the answer is "yes,'" then we will go into the sinilarity,-

'

'k2t we will' hear the, answer. Go ahead.b7
-, - i

.

,
..

,

' TEE WITNESS: I seem to recall that the Cooper*
.

..

.

Station, I believe, was one of the users who testified at
.

* '

one of the ACRS Subconurittee meetings. I don't recall the
,.

details of their testin.ony.

..
However, the system in the Cooper Scction wculd

not hava haen designed nor operated in acc rdanca with d e- "

?

86 c.uide. Thsre were erstnticily no requircminta cn th:t
-

- systan.
s.

; .

_
- -,,-% y.m.-_ _ _ . . ,.--r-,,.--.--c_ , --. .,,---,.g - , , - , . . , , _ _ _ , - . - - --,..% ., - , ---,--
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.

i (~~ -
BY MR. PARRIS: ..

1 .
^

(L !"x Phillips, if Ccoper had had a lecce part: .

-

.

monitoring system that met the require: cento of Reg Gaide 1.132,
..

do you think such a r. nitoring system would have protected'' >
.

i

the loose parts and in-core vibration prchlems at Ceeper ]
,

'
which led.. Nebraska Public Power to sue General Electric for'

*

3

.i
- '

i!
. . $.25 million? . . .

.:

q' MR. NELSON: Objection, Mr. Chairuan. I find |

that question highly prsjudicial. I think the reference to -

.

the lawsuit has no bearing on.this case,'and I neve to strike . ,

,

-I-;; the question.. cp, ..-. .~ ,. ,. a . g.

- '3.
"

.

I object to about half. of the q':estion, 'MR. DAVIS:. .;

mA

N.:e i ;that part having to do with detection'of_the vibration. The
.3

.~
.

. ,- .:
: . _,

,

testimony has been fairly clear that'wa are conct.rned with ~
.

.- .- i .
.

.

!*
,

datection.of loose parts, and not vibration. j'
~

-' '- u.-

%- ' . |.hL _
, .

.- L, ,

. So I would not object to any ' hypothetical,
' ~

!- .;'
'

t
s,.

-

.

although speculative, question _about whethar Coo,ar would-
.

|
-

,
.-

! e.
>

.
have a loose parts monitoring system in'accordance with the :

: . . -

|

|. Reg Guide, if it would have detected loose. parts,.

i .. .

!

MR. FARRIS: I would change that question to sayL
'

..

i
'

~

,

;

|= .
that the loose parts caused by vibracion, rathor than "and

vibration."
7

|
'

('' MR. HELSOR: I vish to have the gusation strichon.

> .. It is prejudicial.' I an not reprercating GE. but in tno 'nsn'
.

two days we have had to' vear n GE-type hat for .::rh.in
| +
! N

|
i

|
-

..
,
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.

(. purposes, and I find this question ~ highly objectionabla from ..
.

GE's point of vi x.
'

.

I will state their position., if I may.

'l
'

(Board conferring.]<

.; CHAIPMAN WOLFE: The Board finds the question very
.- ,;.

.

, ,y speculative'. Our question is directed toward Black Fox

y .:-

-: Station and the capability of a proposed loose parts monitoring |, ,

4 -
t

; system to detect loose parts.:
'

,

- Now that sort of question addressed to anotlier
'

-

.

'g j . Plant, and . speaking labout what taight ' have happened and what
i '

'I has in fact. happened, there ir nothing in the record to support *
. _

. |
. . .

!
'-

1
. ' . such a question. -

!.--w. =- e
I

,

=s: j.
So we grantjthe motion to strike. '

4- , . 4 .

g, f
_ _

;1- ', j-
-,

y

;
- -BY MR. FARRIS: ::'

. , ,

,5 !

7 !. D. Mr. Phillips, in coming up.with the requirements |
'

t
-

c ],. for the. smallest size you would want the loose parts monitoring,.
..

3 i

y .'[ system to detect, did you arrive at that size because that '

1 . .. j,-

; was the smallest size the state of the art could detect? Or.,

'j -

' - because that was the smallest si=e which should be detected. . . ,

~)
. because that . size could cause damage to the NSSS systerd?

A. Both factors were considered.'

Q. You stated in response to one of Mr. Helson's
.

questions that the stata cf the art is at least gcoi sa:, ugh' -

>

G to meet the sensitivity requireronte of Ray Guids 1.133.
Qu

_
Is the state of the art -- Could the stats of tha

\

v

. .

;

|
'

.-
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,

| (.
state of the art meet higher sensitivity requirements right ..

'

now, in your thinking?

A. Yes it is capable, under csrtain conditions, ofr

(~ .

8' detecting - of having moro senMtivity than required by Reg.

: Guide':1.133.
. ;=,
-

:
,.

.

..G -Couldn't a multitude of loose parts that are too *

a]
9 _

.

7i sensitive individually to cause a loose parts monitoring
, . - ,

3
1 ''

, system to detect or alarm, couldn't a multitude of such parts
,

.

- have the cumulative impact on the safety' systems as one large f-,

# r~: :29 part?
..

*,
.

;'.- -

u
'*

.u, . . i.j A- I can't think of an instance. If you were to :.

,
,

~ '

.

3; ( pose a hypo'thetical , specific situation, perhaps I could offer ;

c. i:. . i.
, ;%y.. .

ag . .g;& -
.__ . j;w ;, , , , , .

.

} m p>. an: opinion.
..

, c . .g,w
_ u .w ;.,

- 0 Let's'say one of the-workmen leaves a case of !

"

q '' . empty beer cans in the FSSS system. Would a beer can be'

; . . hf _. : W^~

-

.

n; picked up by the loose parts monitoring system under the ,

, , ..

;; } Staff's requirements?' .-

s

.A' I believe that it would, yes. -'

;

'

MR. SHON: A beer can doesn't weigh anywhere near *'
-

- ;-

.. a quarter of a pound, does it?~

'

THE WITNESS: No, it doesn't. But I think,
.

audio-wise, you would pick it up.
.

MR. FARRIS: Full, they probably weigh a quarter of' '

~'

>

.
a pound, Mr. Shon./

,

-

- MR. SHON: Yes, but who would leave a full beera

:
- N

e ,

,

s

ow - - - - - - - - - -
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-
.

(
can on a const uction job? ..

"

(Laughter.)
'-

-
|

3Y MR. PARRIS:
r-
t

' , - - G How about a bunch of sm.211 parts stch as c. crews.,

an inch and a half, two-inch screws or nuts? Would they be
. -

.,

'

.; 1 picked up?*
.

1, i

r A Not likely.
, , , j

,

,

;' G Could'a multitude of such small parts'hsve safety

implications for an USSS system?
' "

-
.

.

;; q '

A~ I wouldn't recommend puttin~g'them in the. system. ]
~

,1 -

- -]..
.

, !
.

G Is the possibility of a number of small'pa-ts such |
. . .

_
,

as screws'or nuts being left in an USSS system beyond |o..
.

.

1ig ,

..

.j y;j , i ! - something you would reasonably,expset to happen-in,the . [
. . . . > . . . v. ,.

i.

+. . z a. :. u --

.

construction of a nuclear power. plant?~ 7c.

,

'
- A Yes. I woul'dn't expect it to happen. A:, ,

,

.

. . . .x. .
-

,

" multiplicity of them" you say?-

,
e

;,- G Mr. Phillips, do you. consider the' presence of e.
.

.

loose parts monitoring system important to safety?;,.
,

A I consider it to provide what we call " defense,
,

indepth." It does have -- it is safety-related. It does,

provide an early warning of a potential proble.m.

.

From there, it is c questien of proper diagnosis
.-

,

v and proper acticns.

W
:. G- Would you sr.y it is pcts.ntially significant frem

a public-safety viete,coint?

'N

e

%
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( A. Well, I would stand on my previcus state.r.ent.
"

C. Is die NF.C going to take action' in this rceard
.

in the future?
( -

.

* - P In what way?
,

4

O_ Implementation of a Reg Guide flushing cut TAP ,

t,

.

B-60, making definite requirements?
. -

'

.
. A Yes. As I indicated, the adoption.of the Kea I --

t-
Guide .I.s eminent. The Task Action Plan, the E raries of I

. ...
Task Action Plans, are relatively lou priority and no action

'

,

.

9
is being taken on them.as such. '

.; ..
'

AsI.indicatedinmyearliertestimony,theactions|'~

-

; s
\ .- -

|
-

_

| - that have gone on in support of the Regulatory Guids, the t(,,
_ . . .

- .j'.9f* . . . .- ' adoption of the Regulatory Guide,-and our con +nnh5 research j
-

, .
-

,

- ,.

program at Oak Ridge is addrescing the problems' identified [,

I by Task Action Plan B-60. . .

'

-

*

. .:5 : . . . ~ - ,

' * ' ' '.4-t

.

E.

, -

:a

1

4

f

.

e

9

4

e

me

F

.
*

>

kh_

__

.

%

- - - - _ - - - -
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(
.. 1 doubt that any action .will ever he teken on it

because the problem will be scived by the time It Oct.w c:.

on the priority shelf. ~ ~

,.

f
e Q Would you expect, Mr. Phillips, that the 1'..oct

significant, from a safety yiewpoint, the most significant
. .: ,

; !.!. time for a loose. parts nonitoring system would be at initial ,

1

is
.,

.- ] startup and later in~ the~ life of the plant where there-
q_- '

,

; .'- might be some degradation of the core internals?
'
. ,
e

* .

A I believe vhat initial startue is the nost.
-

. . . .
-

L'-.

i }I. important time 'and other~important times are after refuelings.
-

. , - .

1 ;
~

- ik Q 'How about toward the'end of the plant's life? :
:

.

M. --".s . q..Would you expect that the~Icose parts monitoring systam might.

$- . -

.

el '
- -,

-c
.e :: <~ e ji7 play an important'part'at that point?. ._.

.

- - : - * *
|- Wp j( > '_

_ The plant is designed for f.ts full lifetime
^

.

3 - ;+ A
, y, ' *

n r so I
*

.
.

.
.

-

,

,' ;; wouldn't * anticipate any significant incraased importance at4 -

.c
- o. '- ...

.

3

that time..s

n
; . r
; . ~; . , Q Are you aware of any discrepancies in the nuclear.

.
- ~

:i"

' industry between what a plant was designed te do r.nd what,..
*

'-in fact, it has been capable of doing?- '

o

' '
A I guess without a more specific questien, I can't,

*

.
; answer that.
i
I

[ pause.]
. ^

l

. MR. FARRIS: No further que-::tionc . E3. . Chairman.,

~ &. CIIAIRMAn Eown: Mr. negers?
t

.

(-

| .
. y

h
-

.

~ *

. . . , , ___.-,----.-v. - - -
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.

h "
E *? * !R . P.OGERS : .

.

.

O It is my understr.nding thz.t tha..".occe pr.rce 1
,

monitoring systsm, the electre.ic cnas.- r.r.c 'ia .2 - . ;- c.f.:. ed
i

part of equip: tent of a nuclear reacter?
|

<

. .
a. In cur revo...ew cr the pis.nts. :yes. .'e r:-cuire a cosa.v. :.

. i
L. -

.

.. 3 d parts monitoring system. We don't have definitive requirementsj .
.

.) -

; ;i on the specification of such systems at the present time. |c ,,

; T -
.

.a i
,- When the regulatcry guide is implemented, that will provide

':

. . .

that -- meet that need.
.

-, ] Q Is it against the NRC.regulaticns to switch one f
.

' .:
d ,

*'

' of these systems off? > ~

-
'

. ..
,

,

. ,. 1. , A 'It is not.. The technical' specifications for plant.i~

e ,. s.
. 2. > . . . . r i*

.:.f . .

operation do not presently address [flocse parts'IEeni'tcring --
1

'
. .

.
..p, -

.
. ;

; Ig= .-

.g . ,.. -.
n. - >.- -
w:e

'
' *systems.

-~
. .

e
~

_ :- . Q . Even during the initial ~startup or efter refueling? ..

i -
' 4x ' .:c - ~ . . 1

'

.. . . y: .=.
~

..T A That is correct. However, in cur review of the
''

3
. . ,

.
,

. . . systems currently we ask them-to address how they will be '

- :
. 4 : .

'

' - used and operated.
~ ~ ' '

,.

Q Was it my understanding -- or was my understa. ding
.

.
, ,

correct that you said that it is possible for a icose parts,.

menitoring system to detect loose parts which hr.vs r.ot

actually become detached?
. .

\-' A It is pensib'.e fer @.en t: do sc. 9 :.': is r.ct --
>
i

' y;. . - Q Mct rsq'1i:sd?~

a v.

_.. ''A - not req'li~ed. Iha regulatory guide isu f:t
-

\

. .

h'
.

_ _ - _ , . - . - - * - -
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{ address that aspect of it. -
'

--
,

O The way the systems work, you say there is an
>

audio portion and then there is another portion that sats
(~~ ' ' i

,

'

off an alarm if the noise level goes up to a certain point; is, - -

that correct?.

'
- '--

-.

"

ii . .A That is' essentially correct, yes.
: .

~

I] .

7q Q So it. requires an operator to sit there and listen?
h

,

b
A Normally they periodically monitor this system, |

.- .

i
say, once a shift or once a day for any unusual noises. I-

,

gh Q And the part that is not act'ually -- the.part of~
:,'

. . 1 ,. -
2

.

: the system that is not human-dependent operates on the principlag-
~

'.-
..[thatifthe~noiselevelgoesaboveacertainpoint,thenan

. J. -

4 's : i Jalarm goes off?'
...,.

M. M .
*

-

.
-

), '- u n t;. m ;;
.:

- A ^ .IThat is correct. ~4
.

t, . . .. .
- w

|
--- .._

, .
t

jj
~

'

p, *Q And'is the background. noise of a nuclear reactor a-
.

,. constant?
~

:q -
. ,

U
.. , . |n

,,

. I

ij A It is~ constant at any given time. It can change f
'

; -

; ,,.

with each refueling, any time you change the characteristics ],.. .,

!

! . .of a core, or if you are, of course, even operating possibly '

i
.

| . .,,. if at.a different power level.
,

,

Is it'necessary to readjust the system_ Q Excuse me.'

i

| after a refueling to reflect the background ncise at tnat-
-

,

'\s : time? .

A In order to operate them preparly..

3;.
1 +

,
. Q But over the' life ine of the core load, it doesn't

j '\.

l

|
- -

.

.

rv-P-t +m- e-e e -e w - - -v- - c - rm- - p-yewm?et1---e-.-&ww--yg* --r-+4-2-wat-----w-w-nwyg-gme--7'Nm-* T'r v .w-e- -p-r-1.----7--w--
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,

,

-

|

'

( vary up and down, does it? ..
s _

. .

A Not significantly. Nct if av?rything is as it %s,
.

If it does, that is cause for concern.
,- ., .,

,_ MR. ROGERS: Those are all the questions I have.

. 'rhank ..you .
w-

., ,

: 1
.. . CHAIRMAN WOLFE: Redirect, Mr. Davis? !-

'

~! -. . ,

n -

!i REDIRECT EXAMINATION
. .

a.q.

,

I:c. BY MR. DAVIS: I
&

t"Q Mr. Phillips, would Black Fox' hava a loose parts. ' '
*

,

e

7,; ] monitoring system similar to that that was installed at
|

y |
-::

,, h* Cooper and/or Browns Ferry , excuse me,,' essentially the. |,
- j.

-
m :,

.!. same system that is installed at Cooper or. Browns Perry?
~ s

'_ . ,

, !,

f
- + ' . - , h; . ~

,

<A I don't.know. Black Fox.hasn',t ciescribed their-

;i <

-

~

. .. . . ;' :

, . system, and I couldn't recall off the~ top'of my head whati

,

; , Cooper and Browns Ferry has, anyway.-

,

,
: -

i'
~

} ', 'Q Would you expect that the Black' Fox system woula be
:. .

I technolotJically more advanced than Cooper or Browns Ferry ~, , ,

j .

.
tt |

~
.

[* installations? .

'

*0 -
j

.

.

e

i d MR. FARRIS: Objection, Mr. Chairman. He doesn't |
- '

*

! s .
,.( 4 4
$'

know what Cooper has. ;
: -

_w . -,

MR.' DAVIS: Nr. Chairman, I believe it is within i
c; ,-

, ' the general ~ knowledge of the witness, aven though he doesn't
-.

'.' know the exact particulars of Cooper, that he is aunre. generally-

2 of the state of the level of technology of locae parts
. .

.

monitoring systema of that vintage, and could -- uculd be cb'.e
,

N.

| s

,

, - - - , - _ _ , - , - - - - - , - , - _ . , - - - - - - . - - - . , -
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*

to corcent as to their degree of sophist $ cation cad '.chath2r or
^

not there have be9n improver.'.ents .ma6e since th2t.

MR. FARRIS: Mr. Chai=cn Ne don 't huce th .ue

(~ ~.
'

Cooper doesn.'t have the latest technology inctalle.d thro..--

They may not have the original loose parte monitoring cys am,

, '*'

,
at all.. .

-

!...
,

'

._-

A lot of the problem they have had in this area,; "-, ,

. I would suspect they probably have it very highly refined in .

.

the loose parts monitoring system. 1

.

-

MR. DAVISi Let me withdraw tha question and see
{. ,

. ,

: if I can build a foundation.
. ,

.
-.

L
'

-

. BY MR. DAVIS:
_.

* ;
-

XL '

Q Mr.(Phillips';are'you generally aware of the ;
.J.p ,

r
< ....y s.

. +.c. - '*-. . ,

5
'

'-

,
,

~

vintage of the' loose parts mor.itoring system at. Cooper? .

...
." . A I would have to say no. If they havs one, I am

-

'

- fairly confident-it is of er.rly vintage, but I don't recall,

the specifics of Cooper.
.. -

~Q Would you knew within a couple of years when the *

.

- Cooper system would have ~ been installed?-

.

' A I wouldn't hazard a guess on that.._

'
C How abcut the Browns Ferry systou? Uould you know

approximately when that wculd have boon inutr.11cc7.-

i
' " ' A Mo..

>-

:;.: 0 You t.tutified that the AC25 had ::cvin; ed thL. . . .

new Reg Guide 1.133. Was . n ACnS l2tter on ihnt ravin.' ire,ad.i_.

. '

s

|
.
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I
.

; .

!(, A Yes, it was, **
-.

i v. .

^

Q And has the RPRC raview.d ~.hd ;gropr. ;t:i rey t't.ido?-

, .

- .

i A Thsy revi ned it original;y hfor3 it wuat :ct
r *,

| for coment. , After coments vers rsr,cived, it is to i:o to the.-

RRRC'again. Primarily to revicu the impicmsntation rs::uirementa;
;

. .
e

"
' that is the remaining step in the adoption of tha guide. :

s
7

' ia7 .

|
. *,, .

.

[ +I
'

.I! ,

* *

* .

O

I

E

;< ,,
o

. .
.

;-;6 - .

; -! .
,

i-. . ,,. y I- - -., ,

* e ,

.l=

: ., .1
4

-
g

|
' . -

*
<

,; n -s. , . - a,,
*

_

,.. . . .., }u.
-

- .

,

\

'h e

!
..

g y 9e -O- -

1

,
,

, . . . .

;Q , . 's l..
* |J~

,c r '
s r s

,

*: ,= , , .,

$.

. .;

[
;'

. . - > ,
,

.

'
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.

&

.
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.
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,
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1

( a What type of a timdtable would you see for the -

implementation of this Reg Guido?

A. Very soon, within the nnxt three months I t;ould say.
.,

0 Is it a general practice that the provisions of a<

Reg Guide be incorporated into the St.mo,--d Raview Plan?
,

~
*

A - We reference the Reg Guida in the Standard RaviaW ;-7;-

?

;j Plan and, yes.. ,

- 0 Then would you expect that the Black Fcx cperating

license application would be reviewad in accordance with /
,

8

0 Standard Review Plan and/or the Rag Guide?*

: A Absolutely. . ,

; - .

g Reference was made to the existance of TAP 60. !~

4. .
!T'

:3 j In view of your testimony on the'imple:nsntation of the ;
'*

t

Reg Guide, do you expect more work on TAP 60 in the futura?
.

.

- A No, I do not. I expect that, when B. cat 6 gory

items are presented as formal Task Action Plans, that all of
,

.

:

'the problems indicated in the problem description for that~,

,
' '

pa.M.eular task will have been resolved. Most of them are
,,,

f now.-
-

O Is the resolution of those issues covered, in
,

your opinion, by the propotsed Reg Guido?-'

. .

A. Yes.
.

\'
O Reference was mude to tho Cr ratal River incident.

>

{') What provisions, if any, vill the Reg Guide hava as fcr a-

reporting instances of looce parts monitoring syctuma activation?-

\.

>
,
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!

|( A When the presence of 6 loose part is confirmed, -

the Commission is to be notified according to the guidelines

.

for reportable occurrences that call for prompt nori:fication
(

with written followup.r

t
The followup report is to be submitted to the:

. .
-

e
.- t.

;y Commission within two weeks of the initial notification of
.:

the presence of a loose part.
,

-
. ,

'
'

; 4 Was this particular guideline in effect on the ~

,

'

date of the Crystal River incident?
,

:.- A' No. I-
l.

. . f
., 0 would you expect that provision to be incorporated J.

,

e,2 in the technical specifications for Black Fox?: I

-],pt .

h <yj
,

A The technical specifications will include a |
;..n

!
* limiting condition for operation on'the locse parts system; ,

'
a . ..,

r requiring it to be operable,during startup and power opera- |
*

.. .. '
tica...

:

. -j The notification provisions for reportable j
!! !=

oce.u.r6ces, I don't believe are addressed in technical *

; ,, ,,

r 4 6 -
>-
,

l

1 specifications, but it is a requirement.
- .

!- 3
i

;

', S Mr. Phillips, its the purpose of a icose parts-,
,

-
.,

. monitoring system for diagnosis?
,

A No. It is for detection.
,

(- 0 You mentioned at ene point, in response to a

k

g: question by Mr. Farris, that looso per*us utonitorin? Bystems .

tsere part of the defense indepth concept.'

I \

. .

1 .
,

t
-- - _. -. _ _ - _ . . _ - _ -.

. .
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i
-

. .

.

]( Would you explain what other safeguards exist in ..

the area of loose parts monitoring'in terms of defense
,

indepth?4

L(.
|* A. I am not sure I understand the question. The

7

loose parts monitoring system is designed to detect the ;:
, ,

.i .

~

!
'

; ' E pre,sence,of a loose part. If the part is free and drifting, !
4

I .4

{q, depending on the nature and the location, generally it will
*

. ,r
. . i .

I

; ij. give repeated indications when it gets into a natural
t
!r '

' - ~ collection region. .

,

t~

It is then up to the operating staff of the ;

w (!i
~

!

u il Plant, the . plant safety -4ttee, to assess the implications j
d
i. .

I
p of the loose part, and where it is located.3:

_.5 t. .

r H: ah'. Now let me say that,.although the guide is' *
,

J y.-

addressed to detection with the requirements for place:nent 'of ;
a. - ,

I,

:4

j/
i

O ',
it

'
j

' .-

sensors, et cetera, it is fairly simple to determine the'
-

a.

e general location of a loose part by the signals on thei

y. 'l various sensors.
*

,

h .

The defense indepth is that the probism is'

;
.

-~ 3 .,
,

,
'

i
;.

assessed and a datamination is made of the safety need for
, , . ,.

:

inusediate action, or of any precautions in operation, or of;,,,
j

,

contianing operation with -- that would lead to the..
-

r
I

characteristics of a particular icosa part to see that it
,

stays where it is and where it is not doing cny damage, until\
i

|
-

the normal shutdown is effected and an inspection can be

undertaken at that time to further evaluate the significance
\.

.

| . .

-

<-- - --- ~ ~ . % _ .. . _ , , . . . _ . . _ , _ _ _ _ . . , . . . . _ _ . , _ . , , . _ , . , _ _. , _ ., _ _ _ __



. . _ . . . __ m_.__._._ - . _ .

.. .

8-4 jvb 8540

|(f. of the part.
~

-
.

4 Are there other methods of detecting loose parta
,

besiden the 1cosa parts acnitoring cycten?
w

(

e A Yes. The normal plant instrunantation can, in

many' instances, detect an abnor :a1 occurronce cruccd by the'

.

presence-of a loose part. -
-

4 ';

,

3
- MR. DAVIS: Mr. Chairman, the Staf;2 has no.:::cre F. ,

!_e
,.

redirect.

CHAIRMAN WOLFE Any other questions en recrocs?
.

.
,

-

h MR. NELSON: Yes,~ sir. . i

! ^ ~

3-
.

. - RECROSS-EXAMINATION I

.

i- BY MR. NELSON: ~ .
<

dd. ci ..
.

. .

~
'

d . : . }.JyU S # 'Mr. Phillips,'in response to questioning;by
;- j _q. ,;

,
..

-<

i . .

.:! ~ py.Mr. Farris,,I believe you stated that the state of the a_%
-

.

- Jis in fact more sensitive than~the ssnsitivity level given

.n. . . . u$,5
.

,

, , , i; S in Regulatory Guide 1.133. ~:.Is .that correct?

! .' ' A I stated that many of the systems ware capable .

,

t

< - -

.

.

. . ,of detecting to a clearer level than that. I guacs I would.

have some hesitancy to specify a requirement that all plants-

,

meet a sensitivity level which is even batter than that, but

many of them can and do.
,

,,
G Are you atsare of whether any systee. hr.s bc3n

'
domenstrated in a ER to oparate nt a sensitivity levol battar

> -

K, _ than the sensitivity level of the Reg.11atory Guide?
. ,

4- L .No, I can't say that with a certainty. I have-

\.

|

.

%

. - - . - . . - _ _ _ y ___., _ - . - - , , - - . . - _ _ _ , _ . , _ _ _ . , - , . . _ _ . , _ _ . , ._..,__._.y._ - - - _ , , _ . , - _m..__,. ,,__w,_ _w, , _ , , - . _ - . _ - -
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( seen and heard demonstrations 'of . sensitivity of loose parts ..

monitoring sysrams in E'JRu ?fnere thly h;V0 h 'en '::t'.%C31f
.

' - - - sensitive, but . don't knm? the . elation ci r.h-3 valu=n: thcre
,

.. to the sensitivity we have specified. They are certainly on-

thak order of magnitude; it may be more so.
.

- 0, -- I am sorry? What is the source of the data that
,

;*

t
.

'

.
you were relying on in that answer? !,'

,

E

. . _ . .

. _ . . . ~ ~ A. This was in some inspections of foreign Buns and_

,

systems that they have installed there, and calibrations that
'

,

, .

c ' j - they've performed thern -- in Germany, specifica12.y.*

c - :

cnd 48 i
'

,

. ..

.

~
. .

t, .
,

.k--

.

-

- . - .

Q'.
'

j.h..
.= _ .. _ , .

.

' ; y: . ' :: -;;

y:,. a ,
--' c . ...n

- .. ,

. , . .

' . , v. ?
~, . .

.

. -

.

?3 .

t

)

f
*^
.

r
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a
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o

6

.
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! (.. Q Inspe.ctionsperfomed1syyheU.S.NF.0? -

..

A Yes. I personally vis;.ted those plants.
.

Q You have?-

r.
' . _ . A Yes.

.

Q-, ' Do you know the sensitivity level of loosa parts*

-

.,

.

.' monitoring.. systems used in those plants? i,
-

f -.!
:-

,- I A: Not off the top of my head. As I said,.they are.
, , j. .

; -

.2 - comparable with what we have specified.

Q Do you know how well the loose parts monitoring
'

' "

.

J

7 I, systems at those plants have operated? ,

j - i
.,

'] A They have_- on one operating BWR, they.have '

: . j.

' 7 -
: ._

.
2

.j detected a' pump covered flange that was broken on one side._;
,

N*/. .

eer es. ,

; d,t ~',-As I previously. stated ~, they also detected scme-linkages ~ - '
.

. . ,.

. ..3- . . - .:..... . _j._, a ,
. . . .

i
,

c. .! that broke off in the steam generators, so they have performed^

|

|

' their function., , .

', .N. -- - . g
-

_r. _

,

" ' ' ' ' * .'

. .,n 7.. . , . > _. . _ .w-_ -

'Q Ecw do'these objects with the senritivity lovel'
,

'

.

. ,
.

.. of.the regulatory guide? .

-

!

3
.,

> ,, . . ~

A- -

.

i i h i.Well, the - nstance concern ng t e pump cover ng is,'

- : of course, not directly comparable since this was a vibration.
'

.
,

| I don't knew what the level of the impact energy was due to..;

i

that vibration. If I may refer to my notes, I might be
!

able to give yet a better answer en that.

; v' Q Yes, please do.'

h
|' ;,c ,- . [ Pause.] t '
|

m_

j.c- '

A In the one inctance thJre was a brohan veld at cne
,

!

|
. .

i

- -- . . - _ _ - - . . _ , , , __., ___,_ ,___ , . _ - _ _ _ - . _ , _ _ _ _ . _ _ . _ _ . _ _ _ _ _ _ _ _ , _ .. . _ _ _ _ . , _ . _ .
_
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.( site of the handle of the unp2 cover' ring. The free end of --

the handle knocked against the cover ring introducing

amplitude e:tcesses from the signals of censors locatzd at the
(..

'ower and of the reactor pressure vessel.

,
A second example consisted of an evaluation of

' '
; change in the burst forms from those obtained during pre- j

i! i
- ( operaitional vibration measurements. - i,.-

q . ... .

..

,
The measurements indicated knocking in the crea, i

4
'

the steam separator above the core. The'following inspection '

..

'

,.,.! revealed torn-off. connection links bettJeen two rising' tubes
9 f. .

;. .-

$~oftheamargencycorecooling. system in the cyclone tubes j. . .

. - t
.; of the steam separator..,

;L - ..-..

gf . I have no specific information on the-energy

,
- 1 'i,g r4

levels.-,; ,
,

P

*

t . , Q so then are you unable to. determine from this-

,. j information how the objects.d scribed compare with the

..] sensitivity levels in the regulatory guide?
*:.

A From these two examples of in-service -- or
, ,

.i
in-service failures, yes. I cannot determine how those'

. .,.
,

. compare.
..

However, the system calibrations are of a very
.

sensitive level and ccmparabia to these that we require

by the rsgti!.atory guids.v
,

>

Q o'es the U.S. NEC receivo " routine opercting rapcrts

with respect to the loosa parts monitoring systems in the
,

N,

.

.

*
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. foreign BWRs? "

. . .

. .

A No. -
-

.

Q Are there any BWRs in the United Sts. es which; (~

employ loose parts monitoring systams that mest tha; ..
.

- regulatory guide?
-~

,
. i .

y ._A ..We have cases of loose parts monitoring systems
n I ,en > -

yE currently under review which are claimed to mee,t the regulatory
>

.

4-
t

'

guide, all requirements of the regulatory guide. Since:

previous systems, all those that are installed and operational,
'-

.

.| of course, I would say that many of them,.substantially, are i
.,

|I .! '
*

:jconsistentwiththerequirementsoftheregulatoryguide, ] '<,;,

,

.!; at least equipmentwise, many of them. [,
_

q
.. .

..::q .

!;,
' ' ' " f.Q. Mr. Phillips, I meant the question tcrrefer to j3 -

h ~
.-

_ l-

,

'

,

2 0 plants in actual operation. "*

V t
-

4

. , r, A Yes, that is-what I 'am' addressing in my second i- n ..
. , . .)t

-

, . - . _. . -'
.-

- -

i ; i part here. I say that'many of the systems that are in operation,'
,.

.
-

-
:

,e ; substantially meet the' requirements of the regulatory guide. j
. 1

. .'
'

'~ j 'Q Well, by substantially meeting, do you mean that
' {-

t'

.
,,

( '

v. they would in fact operate at a' sensitivity level which was-

..

[ . not as good as thd sensitivity' level of the regulatory guide?. . .

*

A Let me again state that I am speaking about equip-
(
, ,

mentwise, equipment capability. Programmaticwise, and the
|

| V means of the operation. I woclan't put that statement in the

k.e same vain.
; (.Mp

.

,

|', O I am not quite clear as to how you came out en the
I s

I.o

- - - - - - - . _ - - - - - - -
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.

{, question. Do the BURS now in operation having lecce pcrts -

monitoring systems detect parts at a sensitivity 1: vel
.

which conforms with the reguletory guido?
( ~.

A They have accalerometars and equipment installedr
.

which-in capable of detecting parts to such a sencitivity
^

level, and the way that thay are operated, they, for the most, , .

ii !'j Part, do not. j.,, , ,,

'l . .

We have no requirement.on them to do that at the '

"present time, and no substantial monitoring of the op+araticn
.

i
*

, ;. of the systems.
,

*

|
.So are you'saying, then, that the systems you 't -

- !
'

'O. .,

r . .

! : have just described have this capability, but in fact the
,,

i-

~[ capability has not!been demonstrated in actual taperation?.. [ -,-
_

-

.,; ms.,
. .

~A
..

. - . ,, ; .
,

s..

. That is a fair statement. *
i
-

.. . .

,

"

MR. NZLSON: Could we have. a mortant, Mr. Chairman?!- .
, ,

-
. .

CHAIRMAN WOLFE Yes.
. .

,

.

- [ Pause.]
<. .

Mr. Chairman, may I amand my last
.

| THE WITNESS:*

,

i

i. -statement?
-.

CHAIRMAN WOLFE: Certainly.
.

THE WITNESS: When we say it hasn't basn dononstrated,

perhaps that is not quite accuratu. I:' we go to tha s:gerience
'

.

'/
; related in the. supporting !ccuments to regulutc.ry guiou 1.133,-

,

>
i d.. ,

you will find many,, many, many 1: chances r.f ascc-etica cf 1so'ta

. parts., Some.of thom are very scall.
| *

.

i .

| . .

| ..
-

L
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. . .

( I believe that in r.r.ny 1.htancas you can ahw h:t
'

..

the pe.rts woul.1 not have been detectad, il .ths systru varen't'

.
. .

operating somewhere in the caighborhocd c:2 ch:.* renaiti' rid.?:

[..
required by regclatory guida 1.133.-

-.

$
.
' - BY MR. HELSCH:

.. .
,

,
..Q 'Mr. Phillips, are these many, many, inctances you are i'

a . .

t

;. referring to in the cases of PWRs or SWRs? ,1
-

.
p , .-.
.

- j- A PWRs.
-

Q Exclusively? f'*
.

. .

w. A I believe so.. The loose parts monitors we have had -|-;

d1
; / installed. on~ BWRs are : limited.y *,We have not had nearly so

'
*

...

j
*c-

,
; .

,, many installed on WJRs as we have on PWRs. I can't recall p'..;

:|. .
' j.s.

]- .};.any|instanceofloosepartsdetectiononUnited-States, reactors,-_.[. . :.c g! .,

, on United States boiling water reactors.l
. : ..

I--

t ;. .
,

t. ..
. - : . . .

*-. . ' c ,7 $;, 0 So it is fair,to say,;then, that your experience'. i'

,

}- : , ;.2, , a-
- , . , .

:p .),
- . .. ~ g

.- .

, . . ..
. . .. e. r. x a

e - is pr=Arminantly based on experience with PMRa?.m.. >

p, .
-

3
.-> ,. . . ,

'

- i- A And with German BWRs, yes.i

:
|, 1-

.

; $ MR. NELSON:. No further questions at this time ( '.
-

-

3 .

. ,. .

i * . .

Mr. Chairman. -
i

-
. .

!
- .

I ',j BY MR. FARRIst *Ir. Phillips, isntt the inctclistien.

:
,

; ., . .

; of a loose parts monitoring system r.erely attempting to treat*

a symptoci because we don't kn$i :.' hat to do about the causs*

.

!b of loces parts?
'

I

b@.. -
MR. DAVIS Mr. Chairman, *2 :si voiny to hnva tu.' -

,
*

object to that <Inestion. Me ara getting bac.h to the u. usa'

P
.s

.s-
.;

.

. .. , ,

6
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.

of the parts and not the subject of capability of detection.'

( ..

CHAIR!WI UOLFE Sustained.
.

MR. FARRISs No further ques.* ior.3.t.

MR. ROGERS: No questions.
,

CHAIRMAN WOLFE The Board has n,c questions. .
,

*

i The witness is excused.
I t

:|
, [ Witness excused.) {

*

1.- . ,
,

.I CHAIRMAN WOLFE Mr. Farris.
.

MR. FARRIS: Mr. Chairman, in light of the, we *

.

; feel, unduly restrictive attitude of tire Board about this
, , ,

'

contention,. the Board's question, ws are withdrawing nr. {,

.

h.
,

Minor's testimony. The reason is that Mr. Mincr's testimeny
.

] went more to the cause of the problem of 1cosa parts and not
*

j dust to the capability of the loose parts monitoring system.

to detect the loose parts. We ara witharaving Mr. Hinor's- '

.

testimony.
,

. CHAIRMAN WOLFE All right.

~

Mr. Davis -- before we proceed to that, we will
,

.

*

have a 10-minute recess, until 11:00 o' clock.-
.

*

[ Recess.}

O9
.

e-

.-
.

> *

i

.

e

6

D
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l.

' (' CHAIRMAli WOLFE: The hearing is recumed. -

,

Mr. Davis?
.

(,
MR. DAV S: -There have been certh 1cgisti:21

probler".y with the IGSCC, so counsel have agreed that we.- -

- would, proceed with the recall of, I believe, Messrs. Gehg,
'

1..

j and.there is one other person that was going to be recalled,,

q -,

,- Mr. Fuller, to cross-examine on the Reed Report. -
.

i
'

. CHAIRMAN WOIEE: This will be in camera?

MR. DAVIS: Yes, sir. i'.

..
, '' CHAIRMAN WOIJE: All right, we will proceed toy .!

t,

. , !| in camera session.'

. ,
,

; The courtroom will.be cleared of the public, |.
..

(3.' .

l'. .
and'those remaining will be those that have signed protective.-

" J. i_ . .

'; |.

,
agreements. o

'

'..
'

(Whereupon, at 11:02 a.m., the hearing was j.; ,-
.. i

rece'esed, to reconvene in an in camera session.) |''END #10
i- :, ** * *

.i. . ,

!
|

I

'~

.j< <

' 9. e

'
n

-.

i.

e ..

.

t

~

@ - -

..

* %

t

i.
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. ('; . AMERNCON SESSICI'

..

a.

'

.[?:30 p.m..
.

MR. DAVIS: F;, colleague II:: . _v.. ten. .ill .

('
handling IG5CC..'

. C H isI Pl!A U M O L F E : All right.

. - 'MR. PATON: Mr. Chairman, I ham a letter .uiat I ;

4

It

j would like to distribute to the Board. May I approach the {,

bench?-
*

CHAIPliAN WOLFE: All right.
'

.

MR..PATON: Copies of this letter, dated February..

.
;

28th, have been distributed to all parties. |

When the Board completer reading the letter, Mr.
...

Chairman, I would like to approach the banch with.other counsal.'' '

--- . i.;
# '$ -----

, .

[ Pause.1- . ,

,

.
,

(Board conferring.]*
.

'

CHAIRMAN WOLFE: All right, counsel.
.

[ Bench conference.]-
.

.

MR. PATON: I would like to cdll Mr. non Gmiole.'

.

He has not previously testified in this hearing.. -

Whereupon,

RONALD M. GAE13LE

was called as a witness on behr.lf of the Str.ff and, hering

been first duly sworn, was enarc.inet an ::ortified. a 2r11c ::
.

-
,

>

fy
* :.

. , , '

s.

'

> .

e

s
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(~ DIRECT E:'H!iNATIO;; ~~

.

BY P4R. PATON:
-

Q Would you ante your name a:4 youc occ.:.F. i :, plea e.(~
A My name is Ronald C-amble. I am an engi.ne ar .-ith

..

the 'uclear Regulatory' Commission.N

.

-Q- - 'Mr. Gamble, do you have with you a one page-

i
copy of your professional qualifica~tions?

' I-, ,
.

~
A Yas, I do.

O I want to ask you to read th.tt into the roccrd,
.

.

- and I also want to advise the reporter that che has before '

her a copy of what you are about to read. !.
,

. A ' Professional qualifications of .Ror.ald R.' Camble. '

.t., .

#'h, | -. 'I am employed by the Nuclear Regulatf5r-J Ccmmission ~

v
.. .

. , . t.s .
~

as~a section, leader, Materials Integrity Section, in tha
~

Haterials Engineering Branch, Division of Systems Safect, -

..

. Office of Nuclear'Raactor Ragulation.
-. _ . .

;. . . I am responsible for supervining safety rcvin.'s and
.. .

,

evalua' ions concerning the materials perfor=anca, con.penentt,

'
.'

integrity and in-service inspection aspect.s cf the prinary
.

.

coolant pressure boundary and safety-related systems.
.

I'have an MBA in operations analysis from t:n
"

-

American University,1977; a Master'c de;ree in e.gir, wring,

mechanics frcu the University of Flcridx, 1G72; r.1 a..

>

... Eachelor's degrea in engineering mccnani cafro?. P a.r r .,*nni.a.

3 . .

State University, 1965..

.

\

'
.

s
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m /

'

.(. Since 1965, I have = san involved in eve.luati;.c. "

:nntsriale performanc:- and the .<.c.cag c:.cf r,f 2.".avie c gena.:- $

,
for aerospace, fossil fuel and nuclear power :pplicchiche.

[.'
I have been employed-by the NRC since 1964.. .

s

. I was a member.of the 1978 IIRC Pipe Crc =k Study
.

.', Group that ' evaluated the engineering and safety spects of
q . <

:
. . .intergranular stress-corrosion cracking (GSCC). in boiling .

;,

. , ,

; water reactors. -
' '^

,

*
.

As a member of ,tbe study grouo, I traveled to-

s

i_ j h
J Japan and participated =in discussions $r1th representatives'

4

~
f,

b

'j :.com. dapanese utilities,. design and fabrication firma, and
,

J''
.

, , -
. ..; . -

~, government' agencies concerning ICSCC in BWRs.,. .

:a - .

N.- 5 .r-1.Also prepared. sections of the study Group report'

' *" '
. .

.
:4,-, -- . ~. ,:;7 ,.

_

*containing evaluations of the '5ecent 'IGSCC -incidents in Ger..any-

7 and,at Duane Arnold. . t,' . ,
*

s .

.

L.~. m. . ~:
-

, -:.

g 3-
'

Q. Mr. Gamble, .ctid yoii bring to the tritness stend-
'

a copy of what you have referred to as the pipe crack study?
* , ~ , .-

. .
, , _ ,

A No, I did not.., .

o

Q Would you get it?;.- .-
r c < ~.Y,|

,

+ .

, iPense.,}
.

|

-
; !
.

~

Mr. Gamble, do you now have with you a copy of a

. report entitled " Investigation and tvaluation cf Snreer
.~ .

|
'

Corrosion Cracking .in Piping of I.ighu Nater React:;r .: lenta .:. .

i

?
;;p. January 1979, Pipe Crac.k atudy. Group, Nucl.3ar P.sgulc crf
-:

'

tcmmission"? s
, . . .

,\
.

' ..
,

s
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. .

i( A Yes.
,

..

O Also marked HUREG 0531..

.

Is ycur copy marked draft?
('

A Yes, it is., - -

O Tell us wnat is that report. . ,

--

..
'

; f ..A ..The report contains a review and evaluc. tion of i

'i, |,

i intergranular stress corrosion cracking in BURS. |. "
-

. . g, , -

.,
.

- Q What information did the report consider? ! ?

A The report primarily consider ~d information on
~

e
.

!- recent cracking incidents. Recent being frcm 1975 or the.,

a ,

u. , -

;- . 'j last of.the, last pipe crack study group report, up until j, .

,
-

. . - - . .

January of 1979. - i.g _ ,

?-

:N:.
'

' In addition, it also considered information that -
'

2
-

. . . <g.
_ . . #

|
. ' was available on intergranular stress' corrosion cracking

~

-

,

~ m- i; since 1965. c .

,, . en - . _
.

'yy- .. .. ' . .+;, s -
. ,,, ' ,

t

.

g, f Q How many people were on the pipe crack study group? ;
;- .

,

'
-- i A There were six members and probably_10 or 12 7

*+ .;
( . .

'*

j different consultants and other people who assisted in the '
'

,

|
|

- preparation of the report.. ,

, .

: Q What generally were the qualifications of these.n
|

| six members? How did they - what qualifications did they

have that got them put on the study group?
..

j v A All 'six roembers were engiacers. 1 think tha gract
1
-

y
rgg najority of the members had dEgrass in matollurgy or
i (,<

.o- netallurgiccl engineering. . .

. ,,

9

%

v- - .- e- -w
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;{ Two people had degrees.in mechanical or engineering "

mechanics, and two of the members hed participated en-

-

the previous pipe crack study group.p.
.

r MR. PATON: Mr. Chairman, I offer in evidence

as Staff Exhibit No. 13 the pipe crack study that has been,
,

-; . .

. .

.; |i described- b'y the witness and I have supplied the reportar with, .

|
7 three copies. |,

*

- .

e.t
i

1 CHAIRMAN WOLFE: Any objection to the admission '1
8

.

!-
.- of Staff Exhibit 13?,

.

.

p MR. GALLO: No objection.-
,

,J

g
'

(. MR. FARRIS:~ No objection. ;
..

,

'MR. ROGERS: No objection.;; ;
a'. '

'

g

' D, . ~ ..3 - CHAIRMAN WOLFE: Staff :" Exhibit No. IT is admitted. wn
. , ,

u. , _ m '1
-

,
-

:
3 into evidence. *

' , '
.

,Yhe document referred to was
*

[3

,3 " marked Staff Exhibit No. 13 for.

. . .
.

. ;, identification and received in
-

..

evidence.] *
..

.

.

'

BY MR. PATON:-
. .-

' '
. O Mr. Gamble, can you tell us what -- raferring you,.

to page 13 of the report, can you tell us, was NUREG 0313 --,

.
. what is that document that is referenced at the bottcm cf

,

'- - page 13 on the ry rt?
.

-

A NUEZG 0313 is the' licensing implementr-ion d cenent

that came cut of the originci pipe crack study report ia 1 N5.

A.

P

*

%
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;( Q Has the Staff required the Applicant in this ..

case comply with MUREG 0313?
. .

A I'm sorry, I did not hear the entire question. -

(,
t

; Q The question is, has the Staff required that the
'

.
Applicant in this case comply with NUREG 0313? ,

, .

;. , .. A . Yes, it has. j
.

a -..

- || ~ Q Does the pipe crack study assess the adequacy of
.

'

,
i.

.

.

3

; | NUREG 03137
'

.

.

; A Yes, it did. ,r -

.

0 Q What did it say? [g
. ., |)i

' i

I
A, The pipe ~ crack study gronp concluded that NUREG

.

li

g '' 0313 was adequate to address the subject of IGSCC for BWRs. ;

2- .i .
i

y g., . j Q-' There has been introduced into the record in this. !*
-- ,

.

Can'you tell me l'
, .a. .

# proceeding a copy of Branch Position 5-7.[ :,
> -- . . ,

.-

- p;'. the relationship between Branch Pccition 5-7 and NUREG 03137
~

v
. :.r... ,

.

gj A 'They are the same document, the sameJcontent. 8
~

.

t.

e 17 -
'

.

p
-

., ,

$= ,

- .
*

;~ n
! -

I

| V-
'

s'r

|

li

|
'

-
,

. .
...#

Y
r
, s.o .

f '\
:

~

.
i

%

** -- . , - - - - . _ _ , _ . , .
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)
i

{~
g Does the pipe cracks study make recommendations ..

'

that could change the requirements of NUREG-03137

A. Yes, it does. The pipe crack study grang uss 0:.c
(..
t

recommendation concerning classification of risei piping,-

that..could conceivably in the future change 0313. .',

. ,

,. ., G Has the staff implemented any change as a result f
' *

- a
itj of that recommendation in the pipe crack study?
d.

--

1. .

The present pipe crack study group report -is ,!d A No..,

- 1 >

.

- not yet published, 'and the staff has no~t yet -- it has not 7

.i-

yet been made available to the staff in general, so the staff im
. |

"

!
has not been able to review this report. L_,,

-
.

,j g Do you have any idea when it will be published !
,

'

:. . a -i
.

.:_ and made available to the s.taff?. _. !^
,

., ??
. . ,.

-w'

I '

A. Within ai week.. ;i.

r

G Does this pipe crack study address intergranular*

_

!
_

stress corrosion cracking that occurred at the Duane Arnold ~
..

. Plant? |',.
*; - ,

-
t..

A Yes, it does. _<

.03 *
.

',, G Does it make recommendations in that regard?
, ,,

A. Yes , it does.*

, , ,

O What are those recommendstions? -

A. It recommends that thermal sleeve to safe end
.

attachment geometries that produce crevaces or result in- ,

>
crevaces be eli.ninated. for use in BITRs..r .

_ ci
.

O Has that recommendation been implemarted by the

's.

-

>

a

%

- , - - - - - - - - - - - _ _ _ _ . _ _ _ _ _ _ _ . - - _ - - -
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. .

.

f[ staff? ..

.

A. ITo it has nct.r
.

.

G The pipe crack study did ir.6icata tha 7:5:,:'n s.; ,

;- however, of ICREG-0313 ct the prece.it ire? ~s th.:t ;..r: cet?.

A. Yes.
.- -

-

. . . .. G. uo you know where in the pipe crach study that
,

! ' -- :
. e

- > - statement is made?~
- 2

j ..-

.

2.

A. If you give me a minute, I can find it. It :akes

that statenant in the section labelef " Conclusions a.:d -

.

i Recommendations," page XIX. ;.e-

: MR. PATON: That's.all I have, Mr. Chairmtn. i.
,

,

,

- : CHAIRMAN WOLFE: Mr. Gallo?
a. .-w . :

:Np
- ij . .

- - -

': . CROSS-EXVIINATION ~ --
''

.~
.

c :, . e. . . .. ..-
~ -1

."
- BY'MR..GALLO: .

-
, .

- .k : B Mr. Gamble, What 13 the change on riser piping
'

. 9
-

,
- - e. ,

, .,g. n .
"

. . , ' ' *T- that you' referred to?'
.

.

9

A. The study group report recom:nonds that riser
1

.

piping be' considered a service-sensitive line. .
,

'

G Assuming that that racoxrendation was accapted-

.

. by the staff, what are the ramifications of that?

- A. In accordance trith imREG-0313, what that *.rould

mean was that -- there ara several clancas of elante.
-

.

U For plants und.2r conctruction, ic 5 uld 7.=.

>

&' - that you eould hava to usa .crrc, ion reciater.: me.terisis ir.
3

::

that'line.s

N

.

m
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(' . For operating plants, , iii vould n'.ecn you u uld h. Ora -

'

to have an augmented in-service inapectica.

3
-

MR. GALLO: May I have a acment, !!r. Ch:.irrt r.?
.

r (Pause.),

BY MR. GALLO:-
.

.

-

..

,
.. G . ' As I understand the report, Mr. Ganiols, it+

,

t s.

|
.- :1I addresses itself to such piping naterials as.304 stainlesa .

g, .

.

- steel, and 316L stainless steel. Is that correct? .

A That's correct.
.

.

: j G ' Are you aware of a low carbon nitrogen ctrengthened .
';

.
.

.4
~lT. material that I understand has been designated by GE as. .

I 316K7
.

s, . . .c.
..

k , .- E ~ A.. Somewhat. familiar, yes. - i

s. - , ... .

.

.

, B Was this a mator$nl that was diccussed by tha
y .

.

;. study group members? .

. .

:

- ,: P. No, not'this specific material; no.
'

,

i- ,; -0 Are you aware of'this' material's propertins in.

. , .
,

conparison with those in 316L7
.,

- .

.

A. I am aware that it is a low carbpn grade of stain-.
.

less steel similar to 316. That is about what I knov abcut'

. that material, specifically.

'

B It is my understanding :. hat this icu - c?.rkca
_

.

2

- nitregen strengthened r.tesi is nere sble .t m ah :N. -r:rs te''

-

r ,

R limits of the ADir Code, and therMere it night b. ' led a.

;p . .

stronger paterial than, say,-316L. Do ye.: hs,c :.r;s,

\.

.

**
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'

understanding in this regard?
(.

..

-

'

A. I undarstand the 316L cen.rdi.y hm3 a Ic.--r c 2e
-

allowable strass limit thnn 316, yes: but I an c.ot inilier
(
' , . with the stress-allowables of 316K.

MR. GALLO: I have nothing. further, M- . C_4 airman.-
.

., .

- i
1

,

.. -
C11 AIRMAN WOLFE: Mr. Farris? !

-

.

J
i BY MR. FARRIS:

- 4 - {-
--

,
.

a .i .
? g- In the Japanese experience, Mr. Gamble, did you *

n; ;

-ilearn what the Japanese attributed the cause of IGSCC?
..

g ij A. I have been advised that the information relating |
t.

g'

. " . .to the Japanese or German experience is classified, and I.- ;.

..

i have been advised that I cannot discuss that information. !
~

- - .

' '
q j.. . .

Eh L g. f;j g-- Do you consider the d.nformation learned in Japan. j.
J

1 1<

and Germany applicable to domestic BWRs?. !
'

-,
., !.

J
.;i MR. PATON ..I objection, Mr. Chairman. I object

.
*

.
.,

' ,

o. - .

.

+..u- .- .. > ~ -. .

a|. because the question will _ require the' witness to consider;the.m
r

3 .-

i.;
~

- . ' .information that is classified.-
- 1,-

-

.i
'

. .
. for any specifics; . -3 . : MR. FARRIS: I didn't ask

just whether they consider that information relevant to their.
,

evaluation here.
.,

CIIAIRMAN WOL:'E:- May I have that ensestion back,

..
,

precisely, Ms. Reporter?.

*' (The reporter read from the record as rar:.nstcd.)

>

MR. ?ATCH: Mr. Chairman, I tM.tn: the C2estien
p. . .

..

. . .

getstoo.closeto}sconsiderationofwhat the inforntione,

. - 'g

* .

s

.,.,._we,... m,_,m,,__.,,, ,,_y _ , , , , , . , . , ,
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was. I would not object to a question of whether or r.ct the( ..

'

staff considered the information they go: from Ger.mny and

Japan, but I think if we are getting.into cn 2'.raa of wh y.hsr
,

,

Y or not it is applicable, I think we are new getting into an
. .

area of what specifically the inforr.ation was.

'
-

,. . MR. FARRIS: I think it is self-evident that they :-

,

14

[ considered it. They prepared a task group study that
!.

--

- .

f

- studied the information. i.

.

.

My question, and the only question possibly
-

.

relevant to Black Fox, is: Is this information helpful to tr;
i

U i .-
9 the Board, and would it be helpful for the Board to analyze |.

:

. . . ' in terms of the Black Fox Station. !
,,

,
*-a '

C ,t 3

'

CHAIRMAN., WOLF 2: . Well, we havan't-gotten there,...

j
_

j. . f'' ~ ~ . '

| d quite yet, Mr.. Paton. 4 '

.-
-

. .

, ~ .
You may answer the question. Objection overruled.~

. .

.!
-

~

THE WITNESS: I think the information wa learned;

'

,
.. was certain'ly relevant to the, subject cf intergrrmular

'~

stress corrosion cracking. ~_ -
-

... .

,,5 BY MR FARRIS:.

'
..

G Without identifying any partienlar conditions, are
.

you aware of any conditions .in either Gerr.:any or Je. pan that

would contribute to inrergranular stress corrosion cracking
. . .

b
.

that you wouldn't sxpect to find in an American Em?i
.

.

MR. PATON: I object. That ca..lc for . direct

information from those reports w ~ ch are claccifia:d. We have
._-

\

6

s
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.

.

been instructed, Mr. Chairman, that all,of the information in ..
,

'

those reports is classified. .-
-

MR. FARRIS: I prefaced that by saying "without

identifying any particular conditions," to tell me if there

- are.,any conditions in Germany or Japan,thht would make it
.. . -

;- more likely for IGSCC to occur in either or both places than 1
,

1 .

" it would be in the domestic BWR. ~ '
j

.;.

i MR. PATON: Could I ask that that question be t~

1

repeated?
. ' I-

*

.! CHAIRMAN WOLFE: All right, Ms. Reporter. ;.s
' '

1-. . .

-'(The reporter read from the record as requested.)
I

.
.

!i
_

ICHAIRMAN WOLFE: The. objection is overruled.;;
1

.r . ...::. . ..

i ' - We will hear. a "yes" or "no" answer, and that is .I' 7' l. " - ,
.

..
,

-
,-..

cnd #18
,

about it. -

*

.. - . .;;.

*[
, -

.

3 .- __
~, .

'

-

{ .', - ' +*

17 .

.

{ %

e

.

=e

.

*
.

.

.

g -
-

.

- -- .

\

l

. s

%
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'

.( TIIE WITNESS: No. ..
,

'
'

- BY MR. FARRIS:
.

-

Q Would you therefore conclude, Mr. Gr.r.ble, that
.f-.
'

;-- . American BWRs or domestic BWRs are susceptible to IGSCC

.; to the same extent that Tapanese and German reactors are?
a

,

.:
.. . MR. PATON: I object, and the reason for the 5

. .

'

.. e.
.'
j objection is tnat we should be considering here Black Fox.: j. .

,
..

,.

4 .

3 The last question in my own opinion elicited a misleading :

Ie

-- answer in that it was addressed to all American plants. ' '

.

g ji I think the.only issue before this Board is the
.i - - ;
.. . . ,

j[ Black Fox. case, and I object to the question as a very general .j3
e

F question, and if acceptable at all, it should be limited to -,

.A::- ;

~l
.

3 , z.
-

!'! - Black Fox. - -r - - . ~,a. -a

MR. FARRIS: I $rI.ll so limit the ques' bion. '

2-(
' ' MR. PATON: Could we hear the question again i-.

, ,

.

': *

; ". '
- with that amendment,.Mr. Chairman?

.>
.,

__,

:

.
.

CBAIRMAN WOLFE: And the amendment is with respect
*

a .
.

r,

to the Black Fox BWR?
'

-
. .:

i .

. . ~ , ' BY MR. FARPJS:.

*

Q And we would conclude that Black Fox is susceptible --
. . , .

, MR. PATON . I object to the most recent question

because its premise is the answer to the previous question.
_

~

The answer to the previous questien wa,s not as to Black Fcx.-

>

y It was as to American reactors generally, and therefere I
,7.
-,.

,

. think the answer is misleading in the S1sek For case. The

'\,

.

4
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: ( preceding question was not limited. ..

CHAIRMAN MOLFE: 7 nought your ob3ctir.*n.c
.

to the latest question, une that i:: :12s diri.c':cd .,vt-w ::lly to

- BWRs, and now when the question has been er. ended uc ::. ply,

specif,ically to Black Fo::, now yon Sny that th t is cbjection-

'

able. .

,
, ,

. . .

Ij MR. PATON: I'think so,-Mr. Chairman, because the-

., . .
, :.

.

. . :.

question itself is premised - the question is do you now

agree, based on your previcus answer, and the prebiam with
"'

.

,, : the previcus answer was that it also did not limit itself i
'

^t .

to Black Fox. -

'

.,

.

. CHAIRMAN WOLFE: All right. State ths question
.,

#kY differently so then..we.have.it before us:without'any -

'

,
p.

,

|t problems here.
_

'

> - i

,,

'. MR. FARRIS: ~ I think I see Mr. Paton's problcms.
~

.y

..
.
"

!
'

- -: . L.a. . . . -

~ CHAIRMAN WOLFE: 'Yes.>

BY HR. FARRIS:-

,

.

. i Q Assuming Black Fox! Station utilized the same,

piping materials as in the German and Japanese SWRs, would
'

.

you therefore conclude that Black Fox Station wculd be as

susceptible to IGSCC as the German and Japanase reactOre?

! MR. PATON: I object, Mr. Chairman. E.s uight a.
! _.

l > well cck the quertion Ebcut the Gernr.n reacter, a32.: ring
,

k
ie. that Black Fox user, the saaa :r.ai:erinl cc the. Gr aru. r ::. tor.
, .?
\ ' +. :.

Tbat is a. good way of 'leapi.)g over 21e.ck fc:: and aching aMut;
t z

e

.

n - - - - - m --- .--g - - - -
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_

..

the German reactor. ..

''
MR. FARRIS: I could cura less' about the Gern.n

reactor par se. The question is, has there been anythir.g --
g..
s

what I'm trying to get at is is there anything particular;- .

identified in Germany and Japan that may non be applicable

~

to . Black. Fox Station.q ,

i'

7 .I understand that we are going to attempt to
;. .

- some IGSCC-resistant materials for Black Fo:c, but I an saying

if we don't, is there anything else tha't uculd vaks. the
'

*

.
.

g , study not relevant to the Black Fox Station.,

.i _ .

.'.M R . P A T O N : - If you.would indulge us just a minute,:
,

.

The Chairman allovied tihe question if you wouldMr. Chairman.
s.

'
. limit.it to Black Fox.. . -

.. -

Is there'.~anything that happened in Germany that
, .

. .

~

g , is not applicable to Black FC::7
.

'

The problem I'had is that you caid'it was not
,,

"

',' applicable to American reactors generally. If you go back. .;

'

and ask that questien again about Black Fox, I uouldn't object.. , -
.

MR. FARRIS: I thought my last question did.,

_. MR. SHON: No, I think your last quesrica introduced

another element in the chain of logic in that ycu said.

-assuming that 21ach For used the ccme mrter:.als. es the
.m

.s - German rea:ter, which is a different natter. ??rbsps it

> '

dcas, perhaps it dcca not..;

--.e,

I thin >. you sho.ild ask the questi.c:: a':c t t 1 1 2 c h ' c:: S_.

s

?'
.
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{ as it is planned, rather than Dlack FoY. as you might .

hypothetically re-plan it. .

'

}4R. GALLO: Mr. Chairman, could *E get in my two.

'

; cents' worth, so we can ask questions, no I can rafrain from

objecting?
!

,
,

-

.

;s -

_

' i ,,
,, If we are going to compare materials, I am-

g -

, . . _ .
wondering if his questions on material comparisons include I

'
-

.
.,

4 or exclude mitigating measures. '-

CHAIRMAN WOLF 2: I am going 'to sustain the* ' ' ~

.

|objectiontothequestionas; posed. j.:c:
; - |

*

'.j BY MR. FARRIS:
!-

.. ( Q Do you expect the. info'rmation that the NRC has
-

.

.- ,,
,

;

L_ - ';

N g learned from its review of Japanese and German-experience - . j.

- t

-.,Y:g
.

.

otress corrosion cracking vill be helpful

-

i
,

. .
*

-

with intergranular - .

,. .

U in review of Black Fox StatioEG !*

-
'a-

m, a.
- s. . .

* .: .

|- -A- I think, as.I mentioned before, tha'studv group :-
'

| 3
'

1
'

considered all information it had'available to it, concluded-- :;;. .

..
'

. f that NUREG 0313 was adequata to address the subject of IGSCC.-' J
.

'

From reading the past testimony I conclude that Black Fox,
- g

. Station in fact meets the requirements of C313.

Therefore, I think Black rox meets the recuirements
.

necessary to. assure intergranular stress corrosion cracking-

..
.

has been aGequately addressed.
~

-

*
.. Q uo you know if 316k' S:cialess ctati r. eat the

-
.

.

- requirements cf the NUREG to .;hich you refer?
N

. .

%

,--e-- pe- 1--er-- v- ---,--..--,,.o - . . .,-3-- 7 . ,,-...-p..-n_.- --...fy . . -- ----p--- ,--r--.-w ,-----v---s - . - . -
--
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I do' not know if 316k. meets thoce requircrunts.( A "

All I know about 316k is that it is a 1cw . caden g:. a e
.

--- -stainless steel.
.(

Q If Black Fox Station uses, in fact usos 316k,

,

j stainless steel, you cannot'say thct it met tha requirements
1

,
.

'

of.the NUREG?;;
i.

7f A NUREG 0313 says that the corrosion-resistant
.

.f materials will be evaluated on a case-by-case basis. It is
<

. .I
my understanding that Black Fox, from the testimony, has not !

:
'

.

3 committed to any~ material. When they' commit to the material, '~

.: '~

y we will review it on a case-by-case basis and determine
.

g

y j whether in fact that material meets the corrosion-resistant
.:,.

-|
- g

3*' - 3| standards that we consider necessary for prevention on IGSCC. * ."'

-

-

- '
,,

_
., .

;?

i O 'Does the Staff have any plan to augnent their
. ,

,

.o.
q .

,

.*
$qj inspections of BWRs to ensure that the materials selected- i

'

. .i
. ..

-
~

- :g :; as corrosion-resistant materials will in f act bear up in
2 -

. .j actual operating experience:7.
.

*

.$
<

.A I think 0313 states that if t.he plant has..

.

.[ acceptable corrosion-rasistant material, that no augmented
.

. .

in-service inspection program is required or necessary.. . ,

. Q IIow Will you know that this materialis in fact
.

.
proving itself to be corrosion-resistant lf you den't..tnspect?

,
Inscoctions are in fact carrited outA. . '

#

periodically in accordance with. Scction: 11 of - a A3 m Cod ~..1

:Si

_
The Staff's position is that if t.'. ara. . is a jenoric p:/cbler.; -

N,

,

.
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.

.

i
with IGSCC cracking or any cracking, that the code requirements ..

-

for inspection are adequate to find that. problem or define''

-

that problem.

r 0 Mr. Gamble, in previous testimony on this subject,

it was brought to light that the Germans had experiened a i
_

__,

crack in a 20-inch or greater diameter pipe. Do you know if*

3

i} .

7 'l that particular pipe was subjected to anything, any environmenta 1

3.
. ...-

,

condition that would be different from the condition likely3 ,,

to be present at Black Fox Station? |- -
i-

A. I have been advised that that is classified-

,

:,
~

.

'.

. : information and I cannot. discuss the details of that.
1; I*

e

- - -lo 19 r,
'

'R .
,

[{*"T

_. .
, .[IO ,, = -

. ,...
e 9

-

-: ,

'

4 = .- _
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, e

g. g h

t' - . ,.p i
.
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-
'
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.

!
G Are the details of.the Duane Arnold Plant classi- ..

|fled, Mr. Gamble? i
.

-
|

A No, they are not. '

|(>
- i G Is the Duane Arnold, in fact, shut dcwn at this ,

!
-': point because of IGSCC?

2i .

[ ,,

'.,. I don't know whether Duane Arnold has started* A.

7 .! back up or not. I just don't know.
-|.

: G When.was Duane Arnold shut down, Mr. Gamble?
4 '

,j A June 1978' ~

.
.. .

,

'

py G 'Mr. Gamble, have you read Mr. Martin Pate's,

fg .

!; testimony.in response to the Board's Question 15-17
. n. . n 1

'
. !:

A That testimony was Oct'ober -- the October 'p
|

.i. 3 .( testimony? - ..
-

II - 4,
'

- :.i f G Yes.~ , _ _l
'

"

.a i A Yes, I have read that. . !
- 1- i,., ,

;g G Are you atetre that Mr. Fate committed to whatever
~

..

..- / generic issue the attrff recottmends to resolve IGSCC?
.. I

,

}{ -
'

A I don't remember.the specific wording, exactly _ !g
'.,

I

_ ,, what you are referring to., .
., ,

; - . .

I remember discussions along those lines, but I. , .. ,
i .

. don't remember those specific words.
.

! B Is the staff participating in any tests to test
j

.-

I
~

the adequacy of 316L, 316K, or 304 stainless steal 1hich'' -

,

f (..:.
has been treated edth one of the so-called "mitigar.ing ZGSCC

! f6
. mitigating measures"?

.

'N,

,

e

- - - ^ ^
. - _ _ .-_ _ _ _ _ _ . _ . , _ _
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.

. -

4

- 3. To ny knowledcre, the NRC '.s pot directly r rtici-
~

..

'

paning in an. cects. .

.

G Ia yet.r appron.1 of thiss matar: ale.- ' c .r .:.- . . . .

f.
data submitted by the utility?.'

A. Yec.
-

..
.

,,
.. W . ' Is this data empirical data, as cpposed to

.

*

. . .
.**

. .' analytical data? I' ,.f,
.

.
.

-

A. Well, the industry and the NRC are doing many I
,

studies, both of wh'ich are empirical s'nd analytical. So
~ ~ ~

.

generally they will be both... , .
. .

J . !

I Do you parsonally have a preference for the type' i.. Q.
>

.
a

c ', of piping materials to be used as the most affective materials '-

-.a ;
.:s;

~ to resist IGSCC,.Mr. Gamble?.~ g- - - . .

n
.. .

..

f.4. -. .; . ,
.

. .
~

, .
_ . , *+ *

_ ,
A. There are a lot of selections. *:

.

q. CL .'The best,:in your? opinion? ..' *

, , ' ,,_

, ;,., . .-. . , .
,.- . . , , . . . . . ,

,
.

--..- A. . I thint: there are7several materials that the IGC
.

considers have the-potential to resist intergranu'lar stress'~

. . ^|
.

~
.

s-

corrosion cracking. I don't think the-staff has a " bast
'

.
,

,

material."
~

-
,

|. .

*

0 Mr. Gamble, is it'your testimcny that the use. of.-

IGSCC-resistant materials would absolutely precludo

IGSCO at Black Fc:: Station?
.- ..

-- A. No. I couldn't say that it wcu*.d chselu;;ely

?|
g' precluda it, tc.

L G Could it' be' that new materials aid preen:rv, e.t
<

l . \

.

=
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(..' cetera, could turn out to actually ' clay the onect of IGGCC?d -

A If it dcasn't absolutely preclude it, I wculd any,
,

'

|

yes, that is certainly a possibility,
,

'r G In fact, the materials are referred to sa-

"IGSCC-resistant" r.taterials, aren't they? !

--. |

!
.

;
.- A - Yes.

,j 4 And other than for the materials themselves, tha
, ,

-! same conditions that contributed.to IGICC Will still be
~

'

s

present at Black Fox Station, won't th'oy? 'l'
,

. best of my knowle'dge, yes. l.
i A To the '

1, -i
,

~ No further questions.! MR. FARRIS:

CHAIRMAN WOIEE: Mr. Rogers?

! |+%)- 3} MR. ROGERS: No questions. --
. _ . . . ,

i :J !
I

. CHAIRMAN WOLFE: Mr. Paten? i!

;.

I

MR. PATON: Yes , one or two, Mr. Cha %-n. !~

.

, ,
~

!,
'

REDIRECT EXAMINATION-
.,

. .

*

BY MR.- PATON: +
. ,

i.-
'

. 0 Mr. Gamble, Mr. Farris asked yc52 a question about-

.

the Staff acceptanca of new material, and uhether that was
-

> c
. .

,

.. [ based on data from Applicants. Do you recall that question?
.

*

A Yes.

Q. Is your acceptance of new material hassJ. nolely
_

en data from Applicants?!- -

?

.:;<g . There is s::perienca. Tht:r2 har hn.c. forA No.
.,

.
exat:ple, L-grads stsiclect steals that nave Sern t.rtC in

.

\

>-
e .

O

,-r~ - - ,_..-.y-,--.--.-.,--w- . - . - ..,.-_.-.,.---,.____,-_..-.__-s
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'

.,,

.

/ other industries outside of the nuclear industry for many: 1 ..-

.

. years wherever IGSCC was a problem, and-have performsa
.

.

,

successfully.

'r So there is a service exparience in other indus-

trie s,.
-- . 1

.

- *, ,.

3 f .. S . .. Within the nuclear industry, do you rely solely
b
i

on the ' applicant for your information? +;
p:

,

..u-

.

l

:! A No. {*

S Mr. Gamble, I think I forgof. to ask you: With i
.

'

i respect to the statements in the pipe crack study, to thep
6

,
,

i[ best of your knowledge, information, and belief, are these j,
. .

it ,,

statements true?

GWh .
'-, '. '

. ,

:. f1 .
A' Yes.

~

p. ''@ '

:
,

;. .

; MR. PATON: That's all I'have, Mr. ChairIcan. i9
,, .

. |
{t .

<

| - ; ;- - MR. GALLO: I have a question.- !.*
*

-
-

. 4 . .. .

!; . .
. ,

*- >. '

- , . RECROSS-ELWINATICN~

I
.-

BY MR". GALLO:r

| 4,
~-

' *

i . . . : -

, ;' - S Does NUR3G-0313 require the qualificaticn of -

* new material.from the standpoint of corrosion resistant
.

properties?
'

,

A. No, it doesn't say anything specifically chout

qualification. It just says that the staff will rsview them

I on a case-by-case basis.x

>(!y - 4 If we wanted to use 31GK in Blash Fon, ctld wo*

,

;. need staff appcoval?

| N

. .

%

- -w-.,p , - - , . ,,,,.,%,- ,,-m,.,.,---.,,,m - , ,,- , , - . ,-.-,-y 7--- ---,,-,- - -,-----.c e- rm,ew,,- e ---r=
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~( A According to 0313, yes, you would. -

G We would simply make a proper aoplication to the
-

project manager? Is that how it is d'ona?
f %.
'

- A There are various ways to de it. That would be

one of them. .

~

.
.

'

g .- g- And are you experiencing how it is done under

the implementation of NUREG-03137
,

r i.

A. I'm sorry? I don't -- |
-

4 Are you familiar with ths'-- strike that.
'

.

k '

,- if In your normal duties on the .staffi are you j-
4,

'
.

. | involved in the implementation of 03137 -
. .

. ,

.

'' -A Yes. i

.4 .I-
.1

% 3-
q h 'S Have;you had occasion to review new materials for .I9_

. y - '

h, a determination'of whether or not it is acceptable from the'

--,.
.

n

'i standpoint of corrosion-resistant properties?-
"

.n
~ ;,

N Yes. 'We have had proposals made ro us for variousit A, , . .

t.

u'end f20 j plants using different corrosion resistant materials.g
i.

'

-

.
-

n
j. '

*

', S .''

-

, .e
. - s

e**

*

Ws

'M

& '

.

|
-

'

i

.

=

,-. , , . - . , < - . . , , - ,. - ,. , . - . +
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|

:( O Are you aware of whether or not ailch c proposal* -

-

was made by the operator of the Limerick pinr.t to tho '.'inC
.

Staff? - - - -

( ,,
x

Y A I am not familiar with that, no.

E -Q Are you aware of the water qun.'.ity specificaticas
,

. .

. ./ that will be used for the Black Fox Station? !
.:

l,
t

,- ;, A No; I am not.. .

,

i
1 C Are you aware or any oxygen -- are you aware of !

~

-

6*
'

, .

Y
.

i the oxygen specifications for the Bicek Fox plant?
,

i
m| A No, I am not.

i

it i MR. . GALLO : - I have nothing further.
-. . . L.

-

.
_

,'l ' CHAIRMAN WOLFE: 'Mr. Farris?_ |;2
.-

MR. FARRIS: N o ,.. a i r . - !
. .

p{
_

: ?' .
I|L' .

,

t[ CHAIRMAN WOLFE: Mr. Rogei s?
~

:.:

's.
t.

MR. ROGERS:
. e*.

3 ij.
! -

No.'r .

. .

|.f -

.. .-s -

39 jj . CHAIRMAN WOLFE: ', The Board has no questions. ,
, ,

,.

..

g, ij The witness is excused.
*

l. i*

. !' - [ Witness excused.] ;
-

,,
~

i

*
*

CHAIRMAN WOLFE: Mr. Gallo,you have supplementary
.,
. ;,

.

. il testimony?.-
** ?

.'

'

.. MR. GALLO: *I would like to call Dr. John West to
i

- the stand.
..

f
Dr. West has been previously sworn.'

>

's <

c?.:
. .

g 4 i

\

.

4

%

_ --
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*

!( Whereupon, ,

-

JOHN 3. WEST
.

was recalled as a uitness on behalf of the J-pplicants and,
.

- f =.~. ..
\

N' , having been previously duly sworn, was e::amined and

testified further as follows:*
.

.,~ [j
\ ~, ;.

9 ; .. -- DIRECT EXAMINATION ?
,

. .BY MR. GALLO:- i, ..

- |
'

3] Q Would you state your full name and address and,

}
'

'. occupation for the record, please. 1r
. .

,

'| A My name.is John 3. West. I reside at 7901 South I
.

- r
- 4

- f, Yukon, Tulsa, Oklahoma. My position is manager cf Black i-n
,

;f Fox Station Engineering with public Service Company ofg,

W,hc2
:t.-

' Oklahoma. '

'{, . q.s . , ._ ; -

23
- ... . _ .

-

. .. F. .. , . . . _ . . ,.

. ., .,. . , -
. :. . . w..

y '; Q^ .Dr. West [ have you had occasion to prepare
,

il
;:- I -supplemental testimony for this proceeding?

.

"

O
,

,

'a ' - g- ,
-

.-m_

v. - -

r. :i A ,Yes. ;
,

I
.- )

Q . I show you a three-page document entitled . fp fj|

|y '' Supplemental Testimony of Dr. John B. West Concerning
>.

-g ,
i ,

Contention 15-1," and ask if this is the supplemental testimony |*9
* ,

ta . 4
i

;i 5prepared by you for this proceeding?j 7 y: '
: . '" [ Document handed to witness.]j

.. j; s

-A Yes, it is..

| <

."
.

,
Q Are there any additions or corrections?

?
N A Not to my knowledgs.
y

| O Is it accurate and cc=plete, to the best of ircur> - - .
.

,

|
x.

|
. .

,, _ . _ . - - _ _ . . . , _ . _ _ _ , - _ _ . . - - _ _ _ _ , _ , - . , _ _ _ , - _ . . _ . - _ - - - , - - _ _ _ . , _ _ _ _ _ . _ . _ _ . _ _
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1
-

{
- knowledge and belief? ,,

!
'

- -

A It is. i-

,

t
. *

Q Would you look at page 2. j

(~ s

i
c- A Yes.

1

.

Ii 'O*
In the middle'of the first full paragraph, I

;t
. .

-

1;
*

.

9 [ notice a gap right in the middle there. If you would explain
,. .

.
-r{ how that happened to occur.

,
,

_

p
-

.

; I; A There was redundant wording in this sentence,
,

p. the words "in the field" were deleted. 'They occurred previously-

n in the sentence. It is not really good granmar, so I asked {
h .

. .

{

-

1

] that they be deleted.g.

] t.

iI MR. GALLO: At this,, time I would like to introduce +

g
,3 e - 1,% .

y ;! into evidence the. supplemental testimony of Dr J ohn B. West.' .{
'

.5 . - .- +
t

|
- '

.
'

. .

{CHAIRMlW.WOLFE: Any objection?
!

_
g

I'

.
\

3 MR. FARRIS: No objection.
-

;,
' ' -

.

, ;,. ,,

-
I

MR.' ROGERS:
, ? " .L V . '. = . . .

-
, , .

-

No objection.
''

-

[pp ']
~ - t

:. ,

,

i

; -) MR.'PATON: No objection.
' ~

. .

CHAIRMAN WOLFE: Said supplemental - .

-

,g ,

.

MR. GALLO: Excuse me, Mr. Chairnutn. 20 copies '

- .-

,9 :1.

3,3 - have been furnished to the reporter, and I would like to have

|
~'

. .
.

it introduced -- bound into the transcript as if read.
'

,,

!
CHAIRMAN WOLFE: Without objection, said testimony'

j , s- is incorporated into the record as if ' read.

k [The' domiment fo''. lows:]
i? - -

- .

'* 4 O

'g.

i-

e

s

4 ww-r=- - y w-w orw--,.y- - .w- ,-w9--.y, , w ,-y.,,w -g-,, , . _ , --s w--%-, .,,--,,-,-w.%,-,----my--w,,,mm --,----g..---- ,.--,p. .--,%--,,--- , . , . - - - _ _-
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SUPPLEMENTAL TESTIMONY
'

-

i. OF

*

DR. JOHN B. WEST
,

*
- CONCERNING CONTENTION 15-1

,
.

|
'

2 ..

,

.

' '" In my previous testimony concerning the piping material'

to be used in the recirculation system for the Black Fox
.

Station.and the so-called measures to mitigate the effects.

of.intergranular stress corrosion cracking (ICSCC). I stated.
,

; that I had'the matter under-study. (Please refer to the ,

transcript at pages 5941-5943). 'It.is ~the purpose of this

$) supplemen'tal testimony to up.date.the stat'us of that -avalua tion.

.! Pubi c Service Company is continuing -to investigate the

type of material to be utilized for the recirculation pipe at.

' ~

the Black'-Fox Station.. 304 316L and.316K stainless steel are

under consideration. We, of course, would only use 304 stain-: .

~

less steel material with the implementation of appropriate 1.
'

.

;
~~

mitigating measures, a subject I will discuss later in my .

:

test:imony. As I previously testified, 316L appears-to be re-*

.sistant to I,GSCC but the ASME Code allowable stress levels "or
,

the piping are lower than for 304' stainless steel. 316K

stainless steel appears to have the necessary properties to
.

,.' 0-
_

.

>

'-

.

\.

*

i

. e

.,



.

. .

.2-
.

(. .

**
-

.

.

overcome this problem and we are examining the possibility of
('
{, using this material in the recirculation pipe at the Black Fox

Station..

The IGSCC mitigating measures discussed.by Dr. Gordon'in-

_
2..

*
_

his testimony are solution heat treatment, corrosion resistant

cladding and heat sink welding. I continue to believe that
--

solution heat treatment and corrosion resistant cladding can be -

e'ffective mitigating measures. However, I do.have some reserva-
~

,,

tions with respect to heat sink welding. Specifically, I am-

concerned about field.fabricat' ion metho'ds, the lack of field-~

performance data and the fact that approval by the NRC Staff--

,

is still outstanding. Heat sink welding is intended for ap-
jr -

I
_

plication ~1n the field and it could be a difficult ~ pro cedure --

-

~

p to properly implement. 'My concern is that despite

'the best efforts of a welder, the technique might still result-

,

in some sensitizing of the metal. Consequently, it appears that -

,

. : .

..-

..

'until.further information becomes available, heat s. ink welding
,

sh'ould be used on only a limited basis and we are reviewing
,

'.- .
+

the selection of materials and fabrication methods for the re-

|~ circulation pipe on the Black Fox Station to eliminate where- ,

. ever possible the need to-use heat sink welding. I understand

that GE'and the NRC Staff are actively reviewing this. matter

and as more information becomes available, my concerns'on the
,

'Es/ use of heat sink welding may disappear. However, it is my
,

|

E
. .

-h , ',

-

.

\.

.

I 9

%
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.

, .

3--

/
-

. t, .

..

.

,f s present belief that of the materials available, 3165 or 304 -

(
\. - stainless steel using primarily solution heat treatment and

*

corrosion resistant. cladding as mitigating measures, will pro-

vide a solution to IGSCC and a recirculation--system that will
.

seet the requirements of the NRC Staff.
,

e, ,

h * g

o

.

9

e

e

g m

*? .

.2
- t . r ~~

* s

1

l -

.

*

-

.

$

!

| .

-

-

* %

e

6
-

t

*
,

9

t . . ..

|.
-

P
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|

,

.
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,

21R. GALLO: The vitness -is r.vailt.,la fc 0.;~cc- ..

.

i i.uam nat on.
-

.

CHAIIIAH 70LFE: Mr. 59.m n?

['
,

MR. PATON: No questions,. Mr. C.a.irnan.
,
,

CHAIR!aN WOLFE: Mr. Farris?

' *
.. . MR. FARRIS:

3

i ,-
,

.
- CROSS-EXAMINATION, :

} }. . .

~
.

,

BY MR. FARRIS:2

Q Are you concerned about the availability of-

.

. :i qualified welders in utilizing 304 in conjunction with heat -i
0

-
. . sink welding? -

|=

:

. .' A In utilizing heat sink ualding as a construction
. !..:-

,.

31 technique in the field,it will be necessary to-propare !.,.

a :..
.-

- ,

special procedures which are applicable to that technique r .

: .

'
~

;, . to train and qualify welders to utilize thc.t technique. .

. -

.. , j ' I am not concerned that this can be done, and I
w q

. am not concerned that it will be done, should we utilize'

'" '
thei technique, we will do this. -

..,

. . O Would that be expensi've to PSO as opposed to using
*

..
316L or one'of the other low carbon steel materials, rather

...
.

than 304?

A The training and qualification of that walcir.g
..

< procedure a: d utilization cortninly would be mor: .o.pncico

)
than the stande.rd technique for 'eeldir.g 3Gd or 31?L...

4
However. I uccid pcint cut that ia thora c.".. :cj

' \

.

=

v t w- ew
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,
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4% ,

. 4, - 1

.( gs ' J welders will also be qualifiad: tc use whatever mnterial is -

.;. .

- .
.

.ceing welded.
.

~
,

'

O Would that welding be considere1 special p.cccese, in
rn .

s
.

youtopinion?
-

' - , \f 's
,

%
|.

.
- A It would not ha my underetanding that; th'is vould '

,
,

-
. .

~ de. classified a special process in the context that special :4

is .-
1

,| processes : nave' been discussed in these hearings. : -

-- < , t .

;

Q You state that your concern is that despite the }
,

best efforts of a welde::, the technique might still result
'

-
.

t.s jj in some-sensitizing of the netal. Are you assuming that this j
s ..

, ,
;

,
- .

| welder.has,been trained by your qualifiec personnel? |~r._
*

- :i
.

t
? A Yes. '

-,
-, u , ,

R% - I
!

j~-) ~Q In your opinion, would. 304, the use of 304 stainless !7 ,

f
* * #

-

in con-} unction with heat sink welding, provide the best resulta
. .

t

"

assuming it was done properly?,,
,

s ,. ..!
' '

.o 21 -

., -
s .. ,
1 - .

4

[

.

W

-6 -

-"
1, y,

y
3
,It *

|
/j

I.

< ,

k-

x-
4

^g.
! 1

-

4

>-

LD - ,. . . - g
A

<

e 4

,\
.

.

%
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,

r

*
,

.

'

{ _

I have a problem, as have others, in the testimonyA. -

with the use cf the word 'berc."
.

G As certpared to the uce of 31GE,. or 2.16L, uithou.;

.' .- a mitigating measure?'

i.

,

In other words, would it be. better than those other*

,

-

.

two methods? |
*

,

.

A. In my testimony, Mr. Farris, I have indicated that -

f q
- ,

..

'| I have a personal. reservation in the construction and field; .

f fabrication utilization of heat sink welding until the
'

,

;, d procedures have been developed and submitted and reviewed |
: ,

) and the welding defined in terms of those construction..
~

.1 -

g techniqueis which lead to the actual welding process, because -J

;#p - N _ ~|
- .m d this does require the addition of water, and does involve l ~.

i

!j. some special construction techniques. '

3.
-

~

;;; I simply am not as comfortable with the process
a

,. j{ as I am with some of the other techniques. This does not

a
3 ' mean that it isn 't as good. It simply means that I. person-| ;f
n
t ..

.} ally have not yet been satisfied in rcy cwn mind that it is
,

.i as good..

.c r
e

l' ..,. I! 0 Who first suggested the use of 316K to-you,
1

.

Dr. West?.

(

A. In the discussicns with the General Electric
j "

.
,

Cocpany, and in -- as I testified, I thin % in the October'#

b
hearings, va uere considering the utili:ntion of .01GL! 1,

| T
stainless steel..

\

.

*
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a
.

(
This material has, in my understanding, a lower ..

-

stress allowable than does the 304. In 'this conte::t, the

material which has been described as.316X was suggested as

Y a possible alternative, having the same corrosion-resistant

properties as 316L. But because of the nitrogen content, it'

,
~

'

6h was strengthened and met similar stress allowables to that j,9,,

t

|-
7 j. of.304. . '

-

.

<!.

; ij G What is the difference in ASME Code alicwablea

;-
4 .i.

stresses for 316K and 316L7 t

-

a
..

~
*l

mE A My understanding is that'316K can be strengthened
d
li

. . !r so that the stress allowables would be higher in 316K than
I-

*

:: ,

a

aj .they would be in.316L'. ,
j

. -|-

.t .

,:~a.
M =| .|

'

1g ~ ~ Would the nitrogen' strengthening process give
i

'
:t - .

A-

;a d rise to any new' phenomena that may ' affect the safety of the- I'
i

-- - ,
'

n

:-( or-the'integrit'y.of the reactor coolant pressure boundary?'.

.

ij -
' ~ "Wf. . . .&.: .

,

:91; A I am not aware.of.any such offccts. <
.

-

.n
.

-

3

;-- [;i S Do you know if 316K has ever been used in this
,

g
.

. ..

. - l.i particular application before? - . .

< -

j .o

. g {!. .A It is my understanding that 316K has been sug-i

"
.

-

:.

, , ji gested and proposed and is being utilized in the Limerick:

- Nuclear Station.-

I am also aware that some other utilities are
,S

i --
seriously considering using it in whole or in part in this

k.
application.

~

.

'
- .0- Do you know how long it has been in use in any'

| \
:
!

. .

,,

~

= --=w- w y ,,,,,.-,.r,w ,- .--y- ,- , ,- , - s-r - . . - - - ,,=r v = + - - - e ,--_ * _---o __ --- ''- - - - - J
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) |
3
:-

particular reactor?
('. ,

.
-

.
,

A I do not; no, sir.
'

|
1

g Is this your first experience, Dr. Wet, with
7 -

. i.''; 316K?
,

.A Yes, sir.*
,

i
. !.! '.

.

:3 }| ,,
G

,.

Had you ever heard of it before?''

it
L Prior to, let's say, this last fall? No, sir.7j

:1

b- Might.I interject that what we are discussing
3

I

a ",, here is that we are considering it as a possible material. +
1

.

3 |! % What are.the sources of 316K? In other words,
!

d
lj .

n.j what vendors? Who'are the possible vendors for 316K?
6

3h A I do noti know who~ the~ original vandor of the -

i

material is. .
,

,
, ._

,

it,
.

''

Ii '

p; p
-

' Iwouldpointou[thatintheBlackFoxStation,, j.

;' |-

the General Electric Company.is responsible for providing the ;'

g :, t-

recirculation system piping., Therefore,-as far as we are. .[-

n ;d i
,

''

concerned,; literally the General Electric Company would be !
37 i

l-
' cud i22 .. u the vendor. [i .

!.'* I,

f| ,

--

1 ;

=i .

| . . :t
I

!

n '.

G

f

.

7 .

.;

.p

,

.

'

-
. _ . _ m . _ . . _ ..
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I'
.

,

Q What is the percentage of carbon in 316K, Dr.'

. - -

.

West? -

.

A My understanding is that it is .02 percent.
,,

T O Is that less than in 316L?'

'
i

; A My understanding is that 316L carries a .03 percent j
.

' (
'

{ carbon. .:.
i

7| Q ur. West, are you aware.of the use of 316K in any*

,
, -

1
'

9 ', reactor that is presently operating?

d A No, sir. y
3

-
.

it
nj Q. Has General. Electric Company provided you with any

r.a .

] test data regarding the corrosion resistance of 316K7 [g.

r
_i

I A I understand from discussions that it hasw
-- !

..

.% ! .
-

essentially the same corrosion resistant properties as 316L.. 1

- g ;y
"

,5*'

:. p This would also be indicated by its composition.,

1 -

..

g ![, I have not, however, seen any specific data that
.

it . _. .

i

~

would corroborate this at the'present time. As I said, we
;g

,

:.)
- <

4'are merely at the present time considering it as a possible '.
. su.- 3, I

..
,

!, .. ij material. . .

-

> .,

l!;., ii O Dr. West, does your testimony in any way change ,
,

''
;y

..

.
.

gj the commitment made to this Board by Martin Fate back in ,

October?'

.

.
A No, sir.

..

J Q You were present when I cross-examined P.r. Fato?
>

r A Yes, sir.

Q.L:
;; - Q _ And you heard me ask him if any of the '.anguage in

...

.

*
, . .

-
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( his prefiled tcctin.ony in any wa.?, q:inlilicd his cral 22 ti:;.omy -

~

of e.n absolute cces.itmant to imple:.nnt th'is Stc.ff ;2n tric

solution te this prcblem.
r,
(

.- MR. GALLC: Objection. 2 think the qn cticn is

unfair and potentially prejudicial. If counsel he.s th2

- >

3 ]' transcript'and wishes to show it to the witness to verify that i
n g

-

I

yy it is.a correct quote and he can refresh his memory,.I have- |J.

,

.s .
u . . . t

no objection. :--

MR. FARRIS: Dr. West is intimate Wiih this and
.

.

3y was presest when the statement was mad'e. As an expert |1,.: .
'

s .

p .
. . #

,

9 *11 ness he will correct ~me if I mischaracterize the testimony. !.
. .

~

|.I do: not have the transcript. -
,

j''

g;,- . ,

CHAIRMAN UOLF5":- Doesn't the-transcript, the !ft . ,, .- j! - .

- . . 3:
''

s

. _. ,
:f .

, . . .

( statement of Mr. Fata speak for itself? - -

-
- . ;

*

,
, MR. FARRIS: My question was, does he in any i

,

v. ,.

;.'way change the commitment?.
-

,

w.

;
I., . MR. GALLO: He answered thd.: question, lir. Chairman,. ,

,

9

He said.no. -

..
,

May we have the most recent questien back, tin.-

Reporter?

'

(The repcrter read the pending question so
.

requested.]
-

' E3 card conferring.]

>
0;-IAIEG*d -|OL'Z : I think the .rar.ccript .ipad;. . ,

;;;;

for itself. The q cstien will not be alle T.d.._.

N.

i
,

.
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DY MR. FARRIS:('
..

'

Q Are ycu attenpting by yohr testir.cny in cny uny,

Dr. West, to qualify the cemitment m.de by Mr. ~' ate ca thdt
f..
t

7 day?

-A No, sir, it is my understanding that we have an

I obligation to keep the Board informed on developments. This'

:
11

M
)!

has been further unplified in the letter which al]. operating '

i
a . ..,. ..

.1
-

- utilities received, with regard to the timely giving of j :-
.

information. ?'-

-
,

; ety counsel advised me + hat this is a subject |; .
-

, . .

..[ which we should-inform the Board of, sven though the change
. - t

-. [ in status to date is of relatively minor nature. My
!!

~-

n

'(u],.. g};;purposewastosimply.informtheBoardpursuanttothestudy
'

'[
g .

s ,

.L that I had referred to in my: previous testimony in' October
- i, .,, ,

f

-,[ as to our status. i"

.,s ,

: .
-i

ta3',

'[ Pause .]:.
' b ~

}I
.

1.
. . ); . e :-

.
. .

.

g" MR. FARRIS: No further questions. I
t

--
; .

,.

CHAIRMAN WOIEE: Mr. Rogers?.. t,[ .

'

.. MR. ROGERS: No questions. -

.
- -

.i

., CHAIRMAN WCIEE: Mr. Gallo?
'

'

.

MR. GALLO:- Mo redirect.

CHAIEMAN WOLFE: All right. There are ac Board
--

d questions. The rit:.ess is excused.

> '

, , . . {Wituecs !.xcuced.';

@;'

In thera cny otdusr direct tsuti:rt:ni?v
. x

* e

.
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! .
.
;

[No response.] -

Supplementary testimony?
.

MR. GALLO: I have nothing, Mr. Cha rr.an.

.{~
y CHAIRMAN WOIJE: Is there any rebuttal testi cny?

3- MR. GALLO: I have none, Mr.. Chairman.
.

If ''
.

1 .. . MR. FARRIS: I have none..-
ri

"

!!
.

y! MR. ROGERS: I have none.
'

. , . .,

i MR. PATON: No, Mr. Chairman.2
:!

- -

il
3 .i ' CHAIRMAN WOLFE: Then I take'it there is no [

I i.

.' surrebuttal?-
'

'
; .-

"
. _.

.
-MR. GALLO: No surrebuttal, Mr. Chairman.

~

. , . ,

. CHAIRMAN WOLFE: Allrh.ght.
,"m

n. . t ^: . .

L'2Jg .

MR. GA M { Mr. Chairm.an,thereisoneoh.ermatter.A :s1}/.. .
,

' 4 -- -
, , 7,3T.~ - -- ..

- #g-It~regards the status of a supplement to the Staff's_

, ;c
,l ,

- - } Safety Evaluation Report. - f -- . ]
*

.: .

, .

1

' '

Perhaps.Hr. Davis can address that..,
..

g g .
%

o
- n

i
,.

1..
~

|.
^ ' -'

: .

1<

- , . J: 1

k- 9*
I {g

' * ! i
"
.

-

i
~~

.

>

$ . .

a

\.

>

e

s
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! : .

MR. DAVIS: Mr. Chairman, as the Board knows, it{ ..

~

is the~ prcetice of the Staff to issue an SEI'. Suppler.r.nt onea

-- - it has conclude.d all of the reviews of the varicus issues tr.d

(
' , . signed off on them.'

! 3 .. Since several of the issues were litigated in the -

{
''

;

! case, and.the regulations require that we put the SER Supple- |' ' '

3
'! ..

I ment into the record, counsel have. stipulated that the Staff IU
7[ -

.
. _ . . ,.

would submit the SER Supplement to indicate that we had, S
:

..

solely for the purpose -- to. indicate that we had completed
''

1
,

.

3j our review, and 'that it would not be considered as being j
P !,

- '.
.

]h. substantive evidence on the various issues contained therein. ;
,, : ..

-

.. ..

- .
i*

3 [t .That is, we thought, since there would'be no !
a i

. .

II ' opportunity for cross-examination =, and all the-proceduralf ,I-~32) '%
g i, -.v

p w
~

j--

,

- safeguards that' accompany testimony in a hearing,ithat we '

gJ .

,

S. would just submit it. to the Board, if the Board could keep' ~
,

.
, ;

q. .

"the record open,Meolely for' the purpose of --- cicsa theg,. ,

.: -

- ~

..d record - let me. see. - . ;

. ..

Ib .~ We could either close the record and recpen it .|
.

.
.,

*

c. _

g
I

.

. ., d, for the purpose of admitting Staff's SER Supplement No. 2: *

( ,

...
..

' or we could leave it open until we submit Staff's Supplement--
7

, .

I
.|. . SER Supplement No. 2..

:

-
At any rate, the idea was that the partias --

.-

O CHAIPEAN WOLFE: Would you ask that it be r.datitted,
i

then, cursuant to the stipulation? It would ba aO:itted into
j h!' ~

I the record? Shall we assign a Staff Exhibit number to it,-, _ .

. x
|

|

j e -..

| ~

f- -. - . . , - - . . . . , .-..- ._,
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*

;;

.i
*

!
'

[' then?
,

-

-
-

.
.

Did you intend to incorporate that into the

. record'5 It would probably be better as a staff e:chibit, I

.
'~ c would think. $

.,

n . MR. DAVIS: We could make it. Staff 14.
u . .

i: -
,

9" .. . 'MR. FARRIS: There is no stipulation to admit this
.

-

1 'into the record.
.. .

?. ,y.,.

I MR. DAVIS: To have it physically accompany the ,;
'l
4 . ..

e !! record, but not be introduced into the record as evidence,
y.

'

to as such. ~ -
.

..-
MR. FARRIS: That is Iny understanding. 77

g;[9
p, \ The Staff'cannot, in order words, 'Isa this to

I.D, .

(h ef prove or disprove any of the. matters in issue before this-

}
-" - -

2 =~. .. :
Board. It cannot be used as evidence for that purpose.y ;.

,,

'

'i -

If there are other issues that the Staff wants -

-

I
g k;. .

.
. |-

- !!-
. . i,

ns to advise the Board on'that were not an. issue in this hearing,ii''
.

-

.

'we have no objection to it being used for that purpose, but.,
,

i .

.
. .s -.

~

not without the benefit of. cross-examination. ...
.

. . . , . .

- MR. DAVIS: That is the substance of our agreement.
'

*
3

. ,

f So that I, for instance, won.1d not put come i,,
< . . ,

't
'. information in the SER Supplement, and then refer to it in

_' my findings of fact as being in evidence.
,,

CHAI2 MAN WOLFI:: To make a tidy record, ii.ny not'

>

C:.:a.
give it a numbar and put the limitatien on it that it isy.

,

only introduced for the limited pus. pose? Do you want to n.ahe-
-

\

>

,

ti
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.

( that offer? -

MR. DAVIS: Yes, 5 would. And I am not sure of
'

'

.

the time schedule, but I an cdvised that this *;culd probatly
( .~
' ,- come out mid-April, and thrt would ba Staff Exhibit 14."

CHAIRMAN WOLFE: And it is for the limited purpoco
- -

_,
,

] of, showing what, now? {, ,

.! -

'.i MR. DAVIS: Of showing that the Staff has x
*

,..

1 . e-
completed its review of the issues.in Black Fox. ' , '

!..
MR. PARRIS: Wait a minute. . Not for the f.acue. T'

*
..

.; ,| Not generally the issues of. Black Fox, but the noncontested ;v: -:-
9

,
- 'j-.

!' issues of Black Fox; that the matters not in issue before. i
. . ,, i.

. _
L-

this Board --;; :
I *

.;? *

...j , y ,MR. DAVIS: Matters n g in issue. -The. Staff
-

. T.W .

Jreview of the matters in issue were presented as testimony.:; , ;,

)-
,

. . >
* '

so that --
*

. m.-.
. ,

.- - r..
-; .

- .. . _

6> MR. GALLO: Mr. Chairman, I thought the stipulation .r ,". ~
'

. .
,

r,- }
was that the purpose of the supplement was 'to shcw cos:pliance .

I with.Consission regulations,"and not for.the truth or falsity
'

~ '

.-
,

i '

with respect to any material contained thersin - much lika
'

-- .

3

the ACRS letter is treated.-
. s
. . . , .

.

and (24 -

.

9

..*

-

h
. . ,-

Wh$ ,

w. ,

, . .

s

.
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MP. DAVIS: That was my intention. Wh are probnbly .,

''

goi.g to have c u-itoup on a cedr.ls of ise..n: tMt care ao: ,

centested, and e. sign-cff on scna of de iscue.v ciu.s. i,a

f' ' ' .

testified to here.;.

MR. FARRIS: If the purpose of any part of the 3I:R

is to Nring up the Staff's review on any item that is in issue'' ''. ,

,.. .

.1-:

,. aj here, then we would have to make - we would have to open up .! .

I, . . . r..

'I the record again for cross-examination on those issues. .~
, ,

1.

- I say again if it is some matter that is not in issue and :
*

.

;y ,1 wasn't litigated before this Board, I.have no objection to it
il

I. being used in the record for that purpose. I,,
; ;..

I
. , ,; But if the Staff or the Applicant, for that matter,

. - :, ,

g'fy .] intend to use it to argue their substantive case on any [
-

.|.

7

! issue including the Staff's - adequacy of the Staff's review
., .

- .

under AIAB 444, then I would object tg it.*
.,

,

:. ,

Mr.Chiairman,coulditegooffthei MR. GALLO:. ,
,

,.

..

. ij . record and have counsel talk about this again?
-

**

.
CHAIRMAN WOLFE: All right.

.

. . 3 [ Discussion off the record.]
<
; .

j' MR. DAVIS: Let me make another crack at the ,
..

stipulation'.

The ctipulation is, I belle.va, that the SEE
_

-' supplement No. 2 4111 be c'1bmittad ant. will tiot is .n:c.d (:.)
.

as substantive ovidence en any centacted is.rua er (t) centni:.>

G.
:.

any more infermation that night he argued '.itor on to bc'

, ._

N,

. .

v, - c , ...J- r a , s . - , - ~ , . - --. , - . . , - . . . - . .
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.for the purpose of compliance with River Bend.- -

(
'

CHAIRMAN WOIJE: All right. .Hepefully I ccn

restate it correctly.
( ;-~
'

;- When submitted to the Board, Sr.ppleraent 2 co the
!

' SER will be,the record will be open for the purpose of putting .

. :
- Staff Exhibit 14 into the record, and it is agreed that that !

'

| ._
exhibit will not be used as substanuive eviden.ce on the 'I, i c.y

*
.

-

tv,

controverted issues, and Will not be us'ad to show ccmpliance.. .
.

with the River Bend opinion.
''

.

;c The record will be closed shortly today, but it f.
will be reopened for the limitect purpose of putting Staff -

~

.
,

i

wwh4 hit 14 into the record.
_

;
,.

. . , . - - i

] g, All right. If there are no other matters, do . 4
-

i
.,; the parties have any short closing statements to make? i

* MR. GAIJOs ,I have no statement, Mr. Chairman.,-
. .

,

- '

~ ,~ .

- u MR. FARRIS :"Mr. Chairman, in ..a normal trial this
- *

.

; ,. would be a case, I guess, where,the parties would argue for a
~

directed verdict.- I'would urge the Board ar.d move the Board -*'

3

'

at this point as a matter of law, based upon the evidence. ,.

that has been adduced in this hearing to find that a..

1 constuction permit for Black Fox Station thould not issue ,,.

l
! because of the many and numerous safety issues that are still

-

' . unresolved, unverified designs, untested materials, and une-

t
'

> |unprovancapabilityoftheApplicanttobeabl2 to pull all
I 1

| cf these things together in time.m

N
,

'
P

s

,
*
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t.

. .

( They clearly demonstrate in the opinion of the
i

..

f Intervenors that there is no reasonable assurance that

Black Fox Station can be built in order to adequately protect

.{7
%

the public health cnd safety.

I would so move the Board without further3:
'

,

[, .-
. .

..

consideration so rule.
.. '

3

| %
And I would also thank the Board for their attention f-7 a-

,

9{,duringthesehearings,andhopetha.twemeetagainoneof ;.

[1 these days. .
,

- ,

:n .' MR. DAVIS: Mr. Chairman, the Staff would ask that
' 5

#
f the instant motion be denied to be considered upon submissiony

!'
n,, ! of the appropriate findings of_ fact on a schedula that has

|
'

been agreed to by the parties. .- -. r, ,.
,

. ,- n
. MR. GALLO:- Mr. Chairman,.I would also ask that

. *

' :.;
. . .

,

n .i. the motion be denied.
The many and numerous safety issues |

'

4 . _
.

;;}i referred to by Mr. Farris were not specifically identified. ;
,

.; t

| I suspect that was because they,can't be specifically identified..-

-
'

3 ..
. .

i
.

Applicant is completely confident that we have not. . .
*

.!
-

htheburdenofproofoneachandeveryissueinthisproceeding, -

>

7,3
r .

;; ! and that a construction permit should issue.

MR. ROG2RS: The State of Oklahoma wishes to'

.
,

express no opinion.

$

> CZAIRP.AN WOLFE: All right. The action 10 denied.*

.

>

This in a very complex c:ce and ws t ill creicu*
,.

the expert testimeny and the exhibits and the propocedp ' .s -
,

N. .

'

/ . .

., .. - _ - - - . . .. .-- - .-. - .-- - - .- - - -
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3.

- findings of the parties in the briefs, conclusions of law, ..

( ,

and at that time we will ar. rive at our decision and net
. .

.

prejudge at this tiIne.
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.

The Board haz pacific instructienc f g Sha/ ~~

\

f' parties before Scrcally clevin7 ;Ece ?

The Applicar:t .*.r.1;. . eisi .1 : ye u.' c ; r2.( ~.
'- record is closed, file proposed findingc cf fact ar.d ccnclu -

sions of law and briefs and a proposed form cf cad &r dccicion.

- !|. . The Intervenors and the State of Oklahoma n,ay i

' .

..

.i
!

- (I file proposed findings of fact and conclusions of . law,. and
{. .

3 -

. ,

,; briefs, and 'a proposed foirm if ' order or decisien within 24 I~

. .

days after the record is classa..

*
,

*

n .: However, the Staff nay file the aforementioned ,'
-

i -
' ;-

. O submissions within 44 days after the record is closed.
,

'.

; -

.,
P

-,; !, The State of Oklahoma's proposed findings of fact-

'
,

-

. .? 3 q.-

[1 and conclusions of law shall be limited to addressing those :
;; .i

_

,

i -

i r,
,

; matters heard in the open sessions of tha hearing which were Y

;'

so heard after the State was orc 11y admitted ts an interested
, ,

; State under Section 2.715 (c) e and limited to addi essing the
"

- Reed Report matters which were heard in the in ccmera sessions ,
." of the hearing.

'

,

.

The Applicant may reply within 10 dayc cfts: th2,
,.
,

service of the proposed findings and conclusictis of lau, and
,

briefs, by the other p*arties and the Str.te of Oklaheme..

20 copies of ths aforementionsd mdnicsior.t. of
-

.

the partics and of the Stata of Ohlahcen which codroc: 8:h .,: s
>

matters heard in :hs opan ,?cssicr.c of r.h3 hxarings sha*.1 ha:. , ,

T
mailed to the Atomic Snfety r.nd Liconcing tocrd i:r.n10,,_

,

s,

*
)

. .

1
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;-

f

Attention: Chief, Docketing and Service Ucction, United ..

( '' States Nuclear Regulatory Cc:rmission, Washington D. C. 20555.

Thres copiec of the afc'raic.entionad submi:sions
,. ..
,

which address those matters heard in the in catora sessiens
.

shall be mailed in envelopes marked " Confidential" to the

'

attention of Sheldon J. Wolfe, Atomic Safety and Licensing- '
;
I

; '3 Board Panel, United States Nuclear Regulatorf,Ccumission, y,
.;.

.

- Washington, D. C. 20555.
-

~ bAn inner anvelope containing these submissions
.

shall contain the wording " confidential." One copy each; a
,

O shall also be mailed to other counsel for the parties in j.

t

envelopes marked." confidential, to the attantion of the iI

-
_.!; |

I ({i,* -] addressee." -
'

j

l k I might advise and suggest, and indeed direct the
- ..

parties and the State of Oklahoma, to read the provisiens of' !~
.

. i
,

Section 2.754 (c) . These provisions should be coherad to. .-
,.. ;

!The Board would like to compliment the counsel
* 3

:'

,.

for the parties. This has been a long a'nd involved case, and- ''' '

i '

i '' in all circumstances you have acted professionally and-

,
,

i
-

. competently, and we were very pleased with the conduct of
.

counsel, even though at timas in the midst of an e.dversary
.

proceeding thera are abrasive situations. But thr.u ccr.ca
_

k- with the practica of inw.

? All right, if there tre no other mauu r; to bs
i C. 4.;

attanded to, the honrings c.ro form:11y clond.
i

l .

.

L
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:
,

.

i

|s -

1 I

./ But as I hare indicated before, they are subject ..

([ to reopening when the Staff submits to tlic. Board supplcmint 2 .

to the SZR which has been admitted as Staff E::hibit 14.
. (m .. . ,

.- . Thank you.

|
} ,

(Whereupen,'at 3:50 p.m., the hearing t.'as
|

.

.. ...

- !i, adjourned.)
~
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