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Green, Feldman, Hall & Woodard

816 Enterprise Building
Tulsa, Oklahoma,

Counsel for the Intervenors.

! DAVIS, ESQ.,
Office of the Executive Legal Dirsctor
U.S. Nuclear Regulatory Commission
Bethesda, Maryland,

Counsel for the NRC Staff.
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Office of the Attorney General
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v CHAIRMAN WOLFE: The hearing is re:umed im c2en
gession. The Staff has a witness to presart on :he Boaxd
F On-sﬁién»l-l relating te loose parts wenitoriag? Is that
. correct, Mr, Davis?
MR. DAVIS: Yes, Mr. Chairman.
The Staff would call Laurence 2. Phillips tc the
stand.
MR. NELSON: Mr. Chairman, if I might, while he i
;o taking the stand, Applicants have a prefiled objection t§
Céi) . the prefiled testimony by Mr. M;no: on behalf-of the
Intcrvtnorg,vbut I would propo.;;to arque that cbiecticn at .
the time that Mr, Minor's tpltinony is offered.
MR. DAVIS: Mr. Chairman, Mr. Phillips has rot
been previously sworn.
X Whereupon,
. LAURENCE E. PRILLIPS
was called as 2 witness on behalf of the Nucleir Requlatory
Commission Staff and, having been first cduly sworn, was
. examined and testified as followe:
%
/

DIRECT EXAMIUATION

i— BY fR. DAVIS:
: Q Would vou stat: your name and adlreus zud “thers



you are emploved, plsase?

y
n
I

A My aame is Laurence Phillips. Mv adixe

-

Route 2, Box £51, Narpers Farxr, West Vircviunle.

.
in
e ]

employed with the United States Nuclaar Reagulatory Counissicn
in Bethesda, Maryland.

@ - Mr, Phillips, would you exrlain to the Board and
the partias how your duties 2t the NRC bring ycu intc contact
with the subject of lcosa parts monitoring?

A Yes.

T am a section leader in the Analysis Branch of |
the Diviuioﬁ of Systems Safety. One of our responsibilicies |
is to review Section 4.4 of all license applications,.

. f _ !h. Standara Povicu Plan of the Nucloar Regulatory
Co-nilcion includu. 1003* parts nonitorinq gystems within

the review scope of Section 4.4, which is the thermal
hydrauli. 7#=ilga .. the reactor.

0 I am handing you a copy of a documentc entitled
*Testimony of Laurence E. Phillips on Boaré Questicn 1-1."

It consists of two paces of text, one page of prefessional
qualifications, and an attachment -- a five-page attaciment
that is entitled "Regulatory Guide, Raq Guide 1.133," and
ask if vou recognize that Jocument?

(Yanding document tc wirness.)

( | A Tes, T 45. .
ia

} e G Do vou have any corzecczicns to :Mat Jocwumedt



year? 1Is that correct?

terms of, first, the testimony?

A No.

0 And do vou have 2ny corraccions o your B
sicnal qualifications?

A None.

Q‘ _ Are those two documents true and accurate to the
best of your knowledge?

A Yes, they are. The status of the -- as outlined

on the initial document, is a little bit out of date. It
had been prepared sometime ago.

e You prepared your testimony in September of this

- .-

- That's correct. e , el
CEAIRMAN WOLFE: Of 197872
MR. DAVIS: Excuse me.
September of last year?
THE WITNESS: Right.
BY MR. DAVIS:

o In regard to the Regulatory Guice attached to
your testimony, has there been any subsequent intervening
actions which have a bearing on your tastizony sad the ccateat
of the regulatory guide attached to your testinony?

3 Yes.

p Would you please list vhet hae happenec 4 cha

area of loose parte monitoring and bring the 2o01zd and cha




parties up to date on the status_of this Reaulatory Guide?
A Well, the primary action has been in the ares of
the ACRS review of the guide.
In May 1278, as indicated in the testimony, the

guide ~-- that is, draft two, revision one of the guide -~ was

: .brqughé before the ACRS Subcommittee on Regulatory Activitios.f

-
¥ * % :
y
[ &)
s
- -

At that time, it was referred to the ACRS
Subcommittee on Electrical Equipment Instrumentation and
Centrols for further study in order that the ACRS could gain
a better .nderstanding of the basis for the staff positions

tzaken in the guide, and in order that they could evaluate

the state of the l;t of commercially available systems ¢to
determine if they were consistent with the guide, and also to
study ﬁublié.oonotths with such systems and with the guide.

In June 1978, there was a public uoctiﬁg in
Washington of this ACRS Subcénnittoc for that purpose. LPMS
suppliers and users participated in that meeting.

There was a subsequent meeting held by the same
subcommittee in July 1978 in Los Angels =~ also a public
meeting -- and users and suppliers also participated in that
meeting.

In October of 1978, based on the ruconmendation
ef this ACRS Subcommittee, the Full ACRS wvotad unanimously
to accept the proposad guide, with the vosition on selomis

design modified to address only componente of the syscem



within containment.

e This revision is acceptable to tﬁe staff ard iz
reflected in Draft 4 of the p:opccsé guide. DPraft 4 is not
substantially different from Draft 2, which I believe was
submitted with my original testimony.

% - r . ~ There is, additionaily, ne status, the next
requirement to put the guide into force is a review of the
guide before the RRRC, which is *he R-qulatorf Requirements
Review Committee of the NRC.

They must approve it, and they have considered
i; it before it was sent out for draft comments originally, and
the final coneideration of the guide is eminent. |

6%%) on f : The implementation report on gho guide has been

| drafted. It recommends that the guide be implemented in full

on all reactors scheduled for full fuel loads one year or

end #1 more after the adoption of the guide.

— . — ———
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the task action plen, a-thowgh ther: is no J..oral sctios an
the tat@ acticn plan 2-60 as 2 task astisn ».2n, ths prablem
addressed by task action B-30 has to 2 creat extent besn
. resolved in the technical activities in conn-ction with adoptio&
of the regulatory guide.
| The NERC has a continuing rssaﬁrch Preyzar urdes
. contract with ORNL te improve the cclibiation and iaterpratation
; of LPMS signals to aid in the location and diagrosis of the

: safety significance of loose parts, by the sigaals frex the

R g ] Vi Salas = o -
, & Sy lyua itself. iy { , :
The quidc addresses the detoct1c1 of logsn pures.
‘We feel that that technolcgy is fully develoyad.
That coﬁelﬁdci my testinony vpdatinyg o=~ the currant
status.
MR. DAVIS: kMr. Chairman, the 2taff would request
that the testimony of Laurence B. Phillips, togethar with hig
' pro!chcxonnl qualifications and attached requlazory ¢viis as
. anerded by his oral ccmmants this moralng, Se inzreduce’ lute
avidence nnd bound Iinto the rasccrd asz Lf reil.
~/ AR, WRLET: Yo <l3esziun,

@ AR FOO2ET: e wojaasion,
' BHR, ROSERE: lic uhiscilon,
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CHAIRMAN WOLFE: No objection, Mr.

MR. ROCERS: No.

CLHAIRMAN WOLFE: ALl righc T™he

Mas e

incorporatec into the recorc as .Lf read.

|The documznts follow:)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISS.ON

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

PUBLIC SERVICE COMPANY OF OKLAHOMA
ASSOCIATED ELECTRIC COOPERATIVE, INC.
i ’ Docket Nos. STN-55€

and
?EKSTERN FARMERS ELECTRIC COOPERATIVE, ; STN-557

(Black Fox Station, Units 1 and 2 )

M]% EF ﬁRENCE E. PHILLIPS

My name is Laurence E. Phillips. [ am employed by the U.S. Nuclear
Regulatory Commission as a Section Leader in the Division of Systems
Safety. My Professional Qualifications are attached. =

The purpose of this testimony is £o address the Board's Question
1-1 concerning the capability of a loose parts monitoring system. The
Board's Question 1-1, as stated in its Order Ruling on Motions for
Summary Disposition dated September 11, 1978, is as follows:

Is the capability of a loose parts monitoring system the

subject of TAP B-60 and of an ACRS investigation? How do

these matters bear upon Black Fox Station and what {s their

status?

The capability of a loose parts monitoring system (LPMS) is addressed
in proposed Regulatory Guide 1.133 and 1s the subject of Task Action Plan

..w'

1«1
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\ - 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-
grading loose parts detection systems at operating facilities. The
proposed guide was considered by an ACRS subcommittee in May 1976 and
released in Sc’pgdor 1977 for public comment (copy attached). The 4

. applicants have agreed to install a loose parts monitoring system on s - =
the Black Fox Station plants to satisfy one of the staff interface
requirements 1isted in the Safety Evaluation Report for GESSAR-238.

We plan to review the final design of the system against the guidelines
of Regulatory Guide 1.133, as appropriate, during the operating license -
stage of review. ak 5 ; e ot R T LT

4
|
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Laurence E. Phillips

ANALYSIS BRANCH
DIVISION OF SYSTEMS SAFETY
U.S. NUCLEAR REGULATORY COMMISSION

PROFESSIONAL QUALIFICATIONS

I am emplcyed as 2 Secticn Le2der of the Raactier pnalysis Section
in the Analysis Branch of DSS.

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

States Army, I have been continuously employed in the nuclear engineering -
profeision since January, 1957. I received a M.5. degree with nuclear
physics major from Union College of Schenectady, N.Y., in 1961. 1

am a registered Professional Engineer, Certificate #E-026547, in the

state of Ohio.

In my present work assignment at the NRC, I have supervisory responsibility
for the review of the reactor core thermal-hydraulic design submitted

in all reactor construction permit and operating license applications.

In addition, my section participates in the review of analytical models
used in the licensing evaluation of the core thermal-hydraulic behavior
under various operating and postulated accident transient conditions.

The latter responsibility includes technical review of Emergency Core
Cooling System (ECCS) evaluation models for conformance to Commission
regulations. ; '

Priar to joining the NRC staff in December, 1974, 1 was employed by

" NAI Corporation as a Senior Associate. In this capacity, I was responsible

for we development and application of computer codes for analysis of
nuclear reactor cores. 1 acted as a consultant to nuclear operating
utilities in the use of ithese codes for analysis of their operation,
and in the solution of general nuclear engineering problems. My tenure
at NAI was from 1967 through 1974.

From 1962 to "967, 1 was employed by Allis Chaimers Mfg. Co. My
assignments during that period included supervisory responsibility
for the safety analyses and licensing of the LaCrosse Boiling Water
Reactor.

From 1958 to 1962, ! was employed by Alco Prodicts where I was project
manager for the design, development, and fabri:ation of heat exchange
equipment for nuclear 1iquid metal projects. Prior to that I was

with the Nuclear Division of the Martin Company.
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3 Y Snael OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 1133

LOOSE-PART DETECTION PROGRAM FOR THE PRIMARY
SYSTEM OF LIGHT-WATER-COOLED REACTORS

A. INTRODUCTION

Criterion 1, “Quality Standards and Records,” of
Appeadix A, “General Design Criteria for Nuciear
- Power Plants,” to 10 CFR Part 50, “Licensing of
Production and Utilization Facilities,” requires that
structures, systems, and components important to
safety be designed. fabricated, erected, and tested tc
quality standards commensurate with the importance
of the safety functions to be performed and that a
quality assurance program be established and
implemented in order to provide adequate assurance
that these structures, systems, and components will
satisfactorily perform their safety functions.

i (5N ST
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Criterion 13, “Instrumentation and Control,™ re-
quires, in part, that instrumentation be provided t
monitor variables and systems over their anticipated
. ranges for normal operation. for antig
X operational occurrences. and for accident cofi

to ensure adeguate safety, including
and systems that can affect the fissio
. tegrity of the core, and the reactor

Specifications.” of 10
applicant for a facility
proposed technical
(€X2), “Limiting Condi-
ifies a proposed technical
to the lowest functional

ance leveis of equipment re-
ion of the facxlxty. Paragraph

proposed nical specification relating to test
calibration, or inspection to ensure that the necessary
quality of systems and components is maintained,
that facility operation will be within the safety limits,
and that the limiting conditions of operation will be

L ALE]
Aol B o
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met. Paragraph (cX5), “Administrative Controls,”
requires an applicant for a facility operating license
to provide proposed technical specifications reiating
to reporting mecessary to ensure

Paragraph 20.1(c) of |
for Protection A gainst
dition to complyin

" statks that, in ad-

Part 20 criterion that exposures of station personnel
to radiation during routine operation of the station
will be “as low as is reasonably achievable”
(ALARA). .

B. DISCUSSION

The presence of a loose (i.c., disengaged and dnif-
ting) part in the primary coolant system can be in-
dicative of degraded reactor safety resulting from
failure or weakening of a safety-related componeni.
A Joose part, whether it be from a failed or weakened
component or from an item inadvertently left in the
primary system during comstruction. refueling, or
maintenance procedures, can contribute to compo-
nent damage and material wear by frequent im-
pacting with other parts in the system. A loose pan
can pose a serious threat of parual flow blockage
with attendant departure from nucleate boiling

USNRC REGULATORY GUIDES
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(DNB) which in turn could result in failure of fuel
cladding. In addition, a loose part increases the
potential for control-rod jamming and for accumula-
tion of increased levels of radiocactive crud in the
pnmary svstem.

The primary purpose of the loose-part detection
program’ is the early detecuion of loose metalilic parts
in the primary system. Early detection can provide
the ume required to avoid or mitigate safetv-relatec
damage to or malfunctions of primary sysiem com-
ponents.

The loose-part detection program also serves a se-
cond purpose since it can minimize radiation ex-
posure to station personnel by providing for the early
detection and general location of abnormal structural
conditions. Information from the program can be
used by station personnel to focus their efforts when
taking remedial action to miaimize the formation of
wear-generated radioactive crud and to minimize the
need for.extensive structural repairs. The second pur-
pose is consistent with the guidance contained in
Regulatory Guide 8.8, “Informauon Reievant 1o En-
suring That Occupational Radiation Exposures at
Nuclear Power Stations Will Be As Low As Is
Reasonably Achievabie.™ which provides guidance 10
licensees for maintaining occupational doses to in-
dividuals as far below the permissibie limits specified
in the NRC regulations as is reasonably achievabie
while, at the same time. providing guidance on
methods to ensure that the sum of the doses received
by all exposed personnel is also at the lowest practical
level. & - - i

The Advisory Committee on Reactor Safeguards
{ACRS) and the NRC staff have. for the past several
vears. been encouraging applicants to employ online
loose-part detection sysiems in an attempt to
stimulate technological deveiopment in that area.
This approach has resulted in a substantial increase
in industry-wide expenence and onfidence in these
systems and has resulted in the commercial produc-
tion of loose-part detection systems by several
engineering and manufacturing organizations. All
applicants for a construction permit or an operating
license are required to describe the loose-part detec-
tion program for the propused reactor (Section 4.4.6,
“Instrumentation Regquirements.” of , Regulatory
Guide 1.70. “Standard Format and Content of Safety
Analysis Reports for Nuclear Power Planis™).

An :mproperiy developed and poorly impiementad
loose-part detection program may require excessive
attention by plant operating personne! and can resuit
in increzsed radiation exposure due to more frequent

"In tus gwde. the phrase icosepart derection program
encompasses svsiem hardware. programmauc. and reporung
recommendauons. Loase-part derection svsiem refers only to
sysiem hardware.

otherwise initiate alert procedures.

_is not intended to be a research
" tation and procedures that will result in the need fora

inspections of the prnimary system. For this reason,
this guide emphasizes the need for providing system
features that will minimize false al=rt signals and for
developing diagnostic procedures that can be quickly
implemented to suppiement information from the
loose-part detection system to determine the short-
and long-term safety significance of a loose part. A
well-developed loose-part detection system should
enabie discnminaticn of the signal induced by the im-
pact of a loose part from those signals induced by
normal hydraulic. mechanical. and electnical
background noise and large amplitude electrical tran-
sients.

The loose-part detection program outlined in this
regulatory guide includes both automatic and manual
modes of data acquisition. The automatic data ac-
quisiuon mode provides for continuous monitoring
of signals, but data are recorded oniy when the detec-
ton system senses that a predesignated alert level has

. been reached or exceeded. An alarm alerts control

room personnel when the alert level is reached or ex-
ceeded. The manual data acquisition mode provides
pencdic monitoring to determine system operability
(includ.ng calibration), establish the aiert level, and
alert the licensee to data that require evaluation but
are of insufficent magnitude or incorrect character

The loose-part detection program outlined herein
. Instrumen-

disproportionate amount of attenuon by control
room personnel are not encouraged. [astrumentation
that can be used 1o approximate the size and location
of a loose part but that does not interfere with the
normal alert and false signal rejecuon function of the
detection program would be useful in complementung
other instrumentation to determine the safety
significance of a detected loose part. Loose parts
traveling through the pnmary system will generally
accumulate. at least for a ime. in such natural coliec-
tion areas as the pienums 1n reactor vessels and steam
generators. Therefore. this guide recommends that
sensors be located at these and other natural collec-
tion areas. No benefit is seen in instrumenting
straight lines of pipe or other areas through which a
loose part will quickly pass. Close scrutiny of a
reiatively small amount of clearly relevant data .is
considered 2 better detection program than cursory
review of a large volume of less significant data.

A prime considcration in developing the ioose-part
detection program is the avoidance of procedures re-
quiring excessive attention by control room person-
nel and excessive reporting by the licensee. The
recommended program would require operator ac-
tion or engineering review only when the alert level is
reached or exceeded or when confirming the

1-5 1.133-2
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operability of the instrumentation system. Licensee
reports 10 the Commission during operation are
necessary when defining the alert level, when 2 loose
part is coufirmed to be present, or when the as-
sociated technical specification is violated.

Although loose-part detection systems can. in a
large number of cases, detect and indicate the ap-
proximate location and weight of a loose part, other
information (e.g.. that obtained from plant process
signals, from an inspection of the facility, or from
prior operating history) will be necessary in most in-
stances to determine the safety implication of the
loose part. Therefore. no action with respect 1o reac-
tor operation is recommended based on the informa-
tion obtained from the loose-part detection cystem
alone. An alert resulting from the loose-part detec-
tion sysiem is considered a warning, and it is impor-
ant that followup steps (e.g. acquisition of ad-
ditonal diagnostic information) be taken to deter-
mine the significance of the alert signal. If a loose
part is shown o be present, its short- and long-term
safety implications need 10 be determined.

The potential for damage initiated by a loose part
is not necessarily proportuonal to the impact energy
of the loose part. For example, a small piece of flat
metal piate may impart little impact energy but couid
restrict local flow to the reactor core. However, there
are technical difTiculties in trying to distinguish verv-
low-energy impact signals from the normal reactor
acoustic noise. Expenience with loose-part detection
systems for operating pressurized and boiling water
reactors provides the basis for establishing an impact
energy of 0.5 f-ib (0.678 joules), e.g.. the kinetic
energy of a 0.5 Ib (0.227 kg) part traveling at 8 ft/sec
(2.44 m/sec). as the recommended system sensitivity

in Regulatory Position 1.b. Experience shows thar .

signals resulting from metallic-object impacts of that
magnitude are distinguishable from the normal
background noise.

In order to ensure that, as a minimum, each loose-
part detection system has the ability to detect what
the staff considers to be the most significant range of
loose-part weights, the staff recommends (Regulatory
Position |.b) that each loose-part detection system be
capable. in conjunction with the 0.5 R.Ib energy
criterion, of detecting loose parts that weigh between
0.25 (0.114 kg) and 30 Ib (13.6 kg). The specified
weight range is considered to be representative of the
most common and significant class of loose parts.

The high radiauon and thermal cycling environ-
ment to which most of the primary system is sub-
Jjected could in time alter operating charactenistics of
the loose-part detection system so that surveillance
becomes ineffectual either by causing excessive alert
signals or by decreasing sensitivity to loose parts.
Therefore. in Regulatory Position 1.f the staff recom-
mends that provisions be incorporated into the

gt

1-6 : 1.133-3

system 10 permit channel operability (including

calibration) tests. Regulatory Position § addresses °

operability tests as part of a surveillance requirement
for a proposed technical specification.

Since an earthquake is an event that could induce a
loose part in the primary system, it is desirabie that
the loose-part detection system be designed to func-
tion following ail seismic events that do not require
plant shutdown. Recording equipment. however,
need not be designed to function without
maintenance following such seismic events provided
thcsymmaimwdioorvbwdamapabimy.

C. REGULATORY POSITION

An inservice loose-part detection program should ~

be implemented for the primary system of light- ~

water<ooled reactors during preoperational testing
and the startup and power operation modes in accor-
dance with the following guidelines:

1. System Characieristics

The following features should be incorporated into
each loou-pgn detection system. b S

3. Semsor Location. Sensors capable of detecting
acousuc disturbances should be strategically located
on the extenor surface of the reactor coolant pressure
boundary. A minimum of two sensors, suitably
located to provide broad coverage. should be located
at each natural collection region (e.g.. reactor vessel -
upper and lower pienums and each PWR steam
generalor reactor coolant inlet plenum).

b. Sysiem Sensitivity. The online sensitivity of the
system should be such that. as a minimum, the system
can detect a metallic loose part that weighs from 0.25
(0.114 kg) to 30 Ib (13.6 kg) and impacts with a
kinetic energy of 0.5 ft-b (0.678 joules) on the inside
surface of the reactor coolant pressure boundary
within 3 feet (I meter) of a sensor. An acceptable
method for verifying this online senmsitivity is to
demonstrate (1) the basic system sensitivity during
plant shutdown and (2) that the background noise
measured during plant operation is no greater than
20 percent of the signal associated with the specified
detectable loose-part impact.

¢. Channe! Separation. The instrumentation chan-
nels (e.g.. cabling, amplifiers) associated with the two
sensors recommended at each natural collection
region should be physically separated from each
other sterting at the sensor locations to a point in the
plant that is always accessible for maintenance during

full-power operation.

d. Data Acquisition Svsiem. The system shouid in-
clude both automatic and manual startup of data ac-
quisition equipment (see Regulatory Position 3). In

LSRRty e
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the event the alert level is reached or exceeded, the

data acquisition system should automaucally ac-

. ivate, and an audibie or visual alarm should alert the

ontrol room personnel of that condition. The data

acquisition system should provide for the

simuitaneous recording of all sensor signals and be

- ( pabie of immediate visual and audio monitoring of

wiese signals. (An acceptable alternative to the

simultaneous recording of all sensor signals in the

automatic mode is the recording of event-related

parametars that characterize the loose-part condi-

uon, e.g., sensor-signal armival ume sequences, rate of

occurrence of impacts, number of “ringdown" oscil-
lauons.) :

€. Alert Level. Provision should be made for incor-
porating into the system a reference signal level (alert
leved)\that is indicative of the presence of a loose part
consistent with Regulatory Position 1.b. Depending
on the alert logic (i.e., internal processing of system
signals), raw or processed signals should be
automatically and continuously compared to the
alert level. Points to be considered in establishing the
alert level ave noted in Regulatory Position 2.

4 f. Capability for Sensor Channel Operability Tests.
. Provision should be made for periodic online channel
; check and channel functional tests and for offline

: channel calibration’ during periods of cold shutdown

»n
m
[N}

or refueling (see Regulatory Position 3.a(3)).

8- Operability for Seismic and Environmental Con-

tions. The loose-part detection system shouid be
capable of performing its function foliowing all
seismic events that do not require piant shutdown,
Le.. up to and including the Operating Basis Earth-
quake (OBE). The system should be shown to be ade-
quate for the OBE by analysis or test, guidance for
which may be obtained from Regulatory Guide
1.100, “Seismic Qualification ¢f Electric Equipment
for Nuclear Power Plants.™ Recording equipment

* The wmandard tschnical specifications define channe! *check.
channe! [unctional iest, and chamnel calibration a3 [ollows

P

or satus derved from independent instrument channels messuring
the same parameter.

A channe! functional test for analog channeis is the imection of a
smulated ugnal mto the channel as close O the primary sensor as
pracucable w venfy onerability, including alarm and tip func-
vons: for hustable channels i is the mpecnion of 3 simulsted ugnal
mto the channel sensor to venfy operability, inciuding a.arm and
up funcuons.

A chamne! calibrarion is the adjustnent, as necessary. of the channel
DUt 30 that it responds with the necessary range and accurscy o
son values of the parameter that the channel monitors. The

channel calibrauon encompasses the entire channel, inciuding the

sensor and alarm and mp funcuons, and includes the channel func-
uonal test. The channe! calibration may be performed by any senes
of sequenual. overtapping, or total channel steps 50 that the entire

C; “hannel 15 calibrated.

~

need not function without maintenance following the
specified seismic event provided the audio or visual
alarm capability remains functional. The system
should also be qualified according to the recommen-
dations of Regulatory Guide 1.89, “Qualification of
Class [E Equipment [or Nuciear Power Plants,” but
the qualification program need not include the en-
vironment existing dunng or after accident condi-
tions (e.g.. loss-ofcoolant accident, steam line
break).

h. Quality of Sysitem Componemts. Components
should be or a quality that is consistent with
minimum maintenance requirements and low-failure
rates. Components should be compatibie with the 40-
year design life of the reactor system. Prowvision
should be made for replacing parts that are an-
tcipated to have limited service life.

i. System Repair. The system should be designed

to facilitate the recognition. location, repiacement,
repair, and adjustment of malfunctioning compo-

nents. Equipment, procedures, and layout should -

facilitate maintenance to minimize personnel time in
high radiauon areas and minimize occupational
radiauon exposure.

2. Establishing the Aiert Level

In all cases, the aiert level shouid be consistent with
Regulatory Positions 1.b and |.e and should include
the effects of background noise. —

The following points should be considered when
establishing the alert levels:

a. The alert logic should incorporate suitable in-
ternal critenia to distinguish the transient signal due
to the impact of a loose part from the signais as-
sociated with normal hydraulicc mechanical, and
electric noise and large-amplitude electrical tran-
sients. For exampie, it may be desirable to include
logic that requires the comparison of two or more
sensor signals with the alert level.

b. Faise alert signals resulting from deliberate
plant maneuvers (e.g.. controi-rod stepping) and
other sources that cannot be avoided by the
procedures associated with Reguiatory Positon .a
may be avoided by automatic procedures that
momentarily disable the alert-level alarm.

¢. The alert logic may provide for the alert level to
be a funcuon of the normal steady-st'te operating
condition.

d. As appropriate, it may be desirabie for the alert
logic to provide for the alert level to vary from sensor
to sensor to compensate for the inherent level of
background noise at a specific transducer location.

1-7 1.133-4
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3. Using the Data Acquisition Modes

The loose-part detection program should include
data acguisition in automaiic and manual modes.
The automatic mode is for online detection of loose
parts. The manual mode is for determining system
operability (including calibration), establishing the
alert level, and detecting significant safety-reiated
trends in the sensor signals.

a. Manual mode. This mode of data acquisition
should be used at the following times for the in-
dicated purpose.

(1) Preoperational testing: Establish alert level
for this test phase.

(2) Startup and power operation.

(a) Establish alert levels for startup anc
power operation. The alert level for power operation
should be submitted to the Commission (in the starn-
up report when one is provided) within 90 days fol-
lowing compietion of the startup test program if the
alert level is for power operation following initial
startup or there is a change to the preexisting alert
level for power operation.

(b) At least once per 12 hours: Perform chan-
nel check.

(¢) At least once per 31 days: Perform chaanel
functional tests. ..

(d) At least once per 92 days: Verify that alert
levels are consistent with the normal background
noise and that the data do not indicate the presence
or possibility of a loose part, anomalous behavior. or
amﬁmtmdmmbenfaymne
alert level and alert logic may be revised to provide
for the background noise of these later measure-
ments. The details of such a revision should be sub-
mitted within 60 days to the Commission as an
amendment to the program description.

(3) Cold shutdown or refueling: At least once
per 18 months. verify channel calibration using a con-
trolled mechanical input (&.g.. weaght falling through
a known distance). Channeis should, as necessary, be
recalibrated at this time. If recalibration is necsssary,
consideration shouid be given to replacement of un-
stable components.

b. Automatic mode. The automatic mode should
be activated automatically when the predesignated
alert level is exceeded. Activation should comprise an
audible or visual alarm to the control room operator
and simultaneous initiation of data recording equip-
ment. Data should be acquired for a sufficient penod
of time to properiy characterize the signais from all
sensors. Each alert shouid be documented with
regard to ume and plant condition.

1-8
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If the alert level is exceeded or if the quarterly
measurements indicate the presence or possibility of a
loose part, anomalous behavior, or a significant data
trend that may be safety related, diagnostic sieps
should be taken within 72 hours to confirm the
presence of a loose part and determine its safety
implication or 10 determine the nature of the
anomalous data or data trend.

4. Coatent of Safery Analysis Reports

A description of the loose-part detection program
should be submitted to the Commission in response
to the NRC staff request for informauon on loose-
part detection systems in Section 4.4.6, “Instrumen-
tation Requirements,” of Regulatory Guide 1.70,
“Standard Format and Content of Safety Anmalysis
Reports for Nuciear Power Plants.™

The program description should include those
items covered in Regulatory Positions |, 2, and 3.
Special attention shouid be given o the following
items:

- -
- —

a. Sensor _types, mounting locations, asd "* ¢

~ mounting procedures, including critena for choice of

sensor and mountng locations.

b. Data acquisition, recording, and calibration
equipment. ;

c. Anticipated major sources of external and inter-
nal extraneous noise. :

d. Precautions taken to ensure acquisition of

~ quaiity data.

¢. Description of the manner in which the alert

level will be determined and also the alert logic (if
any) employed by the system hardware and software
in generating an alert signal. This should inciude 2
description of the program capability for dis-
tinguishing between a loose part and normal
background noise.

. Reference to the technical specification (see
Regulatory Positon 5).

g Summary of supplemental data and diagnostic
procedures that are available and that can be used as
part of a diagnostic program to confirm the presence
of a loose part. The summary should address the use
of information from piamt process signals. radiauon
leakage monitors, operating history. exercising of
control rods, cycling of primary coolant pumps. and
inspection of the pnmary coolant sysiem.

h. Procedures for performing channe! check. chan-
nel functional test, anc channel Sakbraion.

1.133-5
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i. Procedures for minimizing radiation exposure
to stauon personnel during maintenance, calibration,
and diagnostic procedures. (Reference in Chapter 12,
“Radiauon Protection,” of the Safety Analysis

 Report.)

j. Trainit 3 program for plant personnel that ad-
dresses operzion of iae sysiem hardware and the
purpose aad umplementatuon of the loose-part detec-
ton program. (Reference in Chaprer 13, “Conduct of
Operatior:.” of the Safety Analysis Report.)

5. Technical Specification for the Loose-Part Detec-
tion Sysiem

A technical specification for the loose-part detec-
tion system should be provided. The technical
specification should include:

a. The location of toe sensors.

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-
quired [oose-part detection system channeis are in-
operabie for more than 30 days. a special report to be
prepared and submitted to the Commission within
the next 10 days outlining the cause of the maifunc-
tion and the phm for restoring the channel(s) to an
operable status.

G ¢. A surveillance requirement that each channei of

the loose-part detection system be demonstrated
operable by a channel check performed at ieast once
per 12 hours, a channel functional test performed at
least once per 3| days, and a calibration test per-

- formed at least once per 18 months.

6. Nodfication of a Loese Part

If the presence of a loose part is confirmed. the
Commission should be noufied according to the

guidelines for reportable occurrences that call for

- “prompt notification with written followup™ as sum-

marized in Regulatery Guide 1.16, “Reporting of
Operating Information—Appendix A Techmical
Speaifications.”

The followup report to be submitted to the Com-
mission within 2 weeks of the imitial noufication of
the presence of a loose part should include (1) a sum-
mary of data obtained in the manual and automauc
data acquisition modes: (2) a summary of the
analysis. inspections, and correlations with operating
data that were performed to evaluate data from the
loose-part detection program: and (3) a summary of
conclusions and a descripuon of modifications or
other actions planned or -aiready performed to
evaluate the safety implication of the loose part or to
ensure that system and component safety functions
are not impared.

D. IMPLEMENTATION
The purpose of this section is tu provide informa-

tion to applicants regarding the NRC stafT's plans for %

using this regulatory guide.

Except in those cases in which the applicant
proposes an alternative method for complying with
specified portons of the Commussion’s regulations,
the method described herein will be used in the
evaluation of submirttals for operaung license or con-
struction permit applicatuons docketed after June |,
1978.

If an applicant wishes to use this regulatory guide
in developing submittals for applications docketed on
or before June |, 1973, the pertinent portions of the
application will be evaluated on the basis of this

guide.

1-9 . 1.133-6
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CHATIRMAN WOLIL: MNr. llelsca?
> " MR. NELSON: Yes, sir.
CROSE-EXAMINATION
BY MR. NEISON:
2 Mr, Phillips, ha: an efSeCtiée lcoss varzss

monitcring system been demonstrated or the Iolling weter

reactor? >

..
P
"
% 3
W
§
!
-
L]
b

i%i' A Yes, it has. Ve ha&c haé lcose rar:is menitoring

‘systems instalied on bciling water reactors in The United
States; I think probably Ouz mcst dexcnstrativa eperizaces
o, Swiy

- is from Germaay: where loos;,par.s have bean detecied on 2

b 4

boiling water reactor, and «.o:toct..ve action was talan

-

Jt';‘

ey Q What are the limits ot detectab piiity oz Lthz loose

5 4
~‘3£f

parts monitoring svstems fn. BWRa’

A The regulatory giide sensitivities "apnly egnallv
zhe regulatory

to BWRs and PWRs. The sensitivity iz stateé in

guide -- I beiizve I had =nest reier <o it.

&, Plzase.
e
iPzuoe.]
a7 ' - . oo e
A Rl cutict INTREBTS AERT? S5 L. LU OIERRL,

S —————



( Differznt reactors have different sackgreun:. ncisee, aané the
bocRsoonng noice, €8 ~razse, do=s o uhe "rarsd 5 2.
which the metal-tc-maoial Zivact can 52 de=zsisd

y Generally the reactor ccolant purps p-rovide some
additional noise above :the background of thz PWX. <“his can

1 be filtered cut.

) : However, we do provide that for any particular
plant, if it cannot meet the sensicivity recuirements o€ +the
guide, they may state whait sensitivity Ehey willi meet Zor
that plant, at which pcint it would become subject to 3taff

:; review. '; Py .
' : ~ In general the BQR detecticn is comparzble cc that
‘ - 1 of a PUR.- " e >
f? ; Qub;f?ﬁyw thé»sensi;£§££y level that you descriked,
e . does that #&presént the state of the art at this,ﬁime?
ot . :;' A :JYas. The state of the art ié at 1ea§£ t£at gcod.
= f.!os.

i : o por a BWR 88 well as & PHR?

. . A Yes.

Q Has a loose zarts monitorina systei with this
sensitivity limit actually been put inte operaticn at any
BWR?

a
-

L can only erate thera +uzt I believe zhz gvatens

that are in coeration: at licast in zhe Ze-snman SiMic, o chei
sensitive. I don't recall having crecred <the aocaal Lovzls

¥

o ——— ——————

e
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( I believe they are that sensitive; the ones in this country,
( I don': know off the top of my heaé wvhat tiie sansitivi«y is on

the ones that are in service, have pas: demonstrated.
v Thgre are systems which have been procured “or BWRs
which meet that sensitivity,specified to meet that sansitivity.
- Q - When you say that the system is damonsgrated, then,

o 7,é are you accepting a method of demonstration other than actual

.,
-
o o
LiTals
g S —————— s
‘

S -, operation in an operating reactor?
A Yes. The calibration is based on impact snarcy,

metal-to-metal impact, and baeically that is how the svstem is ¢
l
A i

calibrated, and that is how it ‘meets its sensitzvity r-qu;:enants

v
Z o

".’a-lv“i- pe

Zh gé Q Would you explain how ;he system is capable ct

3 g*distinguishzng betwoon the ngise Freated by loose parts moy?ngfg

E'ij!??Aa::c:n.uul in the reactor as compgiédﬁuith the back giz;nd :oise#éz
ar A 'j: Yes. stnply‘withtziﬁ'noiae level in tha reactor.. g

-"»s e

3438 0 ' Bp When y.u get a
,:'#&i.tal-to-ngtal inpaét, you gct the amp-itude increasxng.

s

If it increases tb tho alarm lcvel. yca get a ¢oo-. per:t alarm.

In addition, the looae parts monitoring systems

.. ' have audio provisicns and in the regulatory cuide, we reguire

. . periodic audio monitoring.
We have foupd that the gvdio roniteoring iz recy

sensitive and 5n many i'xs*'a.;.c‘s. vou ca2n hear meizl-tc -satzl
Q"L : !
: ,impsct and iist_ngtlsn it ot levals which zre not'grvan tiovr2

-

{;-the backgcrouad roise cf the BfR, or razher ci any Teaciox.
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(' So,. essentially those are the =wo prcvisions.
(v you are more sensitive with audic monitoring eand you have
an alarm level which is kesed on increasad amplicude,
v Q In your opinion, Mr. Phillips, i3 it realiv more

difficult to detect loose parts in EWRs than in PWRz:?

i - A - Inmy opinion, no. I see no reascn why it should .

v

= ¢4 be. It is more difficult if you should detect one at the lower

limit of the BWR, it is more difficult possibly tc do something'

about it. But, no, I see no reason it'shculd be more difficult:

'
i

. ! Q Mr. Phillips, are you aware of wnether tae Applicant‘

- ———

.. i+ has committed to install a loose parts monitoring system
- representing the state of the art?

o . g c
2 i ;
% A Aj Yes. They are committed, yes. T . i

K . e g T ) .8 ' BT e ;

=i o : © MR. NELSON: No further guestions, Mr. Chairman.’

' T % ‘ . i—“’_‘j ¥ ; ’

it 3 _ CHAIRMAN WOLFE: Mr. Farris?
BY MR. FARRIS: 5 1

g

e ’

L3

.
(3
3 i |y

. Q:a Mr. Phillips} you just stated, azd'you stated in
) TR Jigae - w5

your prcfilod'statanent that Applicants have agreed tc install

3
L

.- the loose parts monitoring system.

You alsoc stated that you plan t2 review the final
design of the system against Reg Guide 1:132, but have in fact
the Applicants committed tc install a lcose parzts monitoring

o~ _ system that will comply ic all resvecrs with Reg Zuids 1:132%

€§§‘ A~ To tihe Dest of my rvecollaction, zhev hzve not.

(R

lcese parts

o Q . Can vou cnaracterize the typ2 ©



monitoring system or the sensitivity,for example, cf the

locse 2arts moriteoring system that the Applicancts will
install at Black Fox?
N A The loose parts monitoring system that the Applicant

will install at Black Fox will be reviewed acainst the

. requirements of Regulatory Guide 1:133. I am sure the

ii Applicant is aware of this and it will meet the requirements

-4

!
of that regulatory guide. ;

Q Raqulatory guides are not blnning upon the Applicanta
i A That is true. It is a guideline and in general

. it has -- in gan‘tal the Applicants fol%gz.the guidelincs of a
= g e aird .
: . regulatory guide or provide tairly substantinl justifica:ion : :

- > ’ 4 . =z
Q§é}¢; " of why they have not done So.FiLL A Eﬁgq; - — e

1 A ,»;uf‘ i iy
i o 3 } T

> “'i.«
i » n this instance I‘suspect uh:t the systum will

M ;ﬂg‘ *. LT
S d ecnply fully wi:h th. roq gnido. If e doos not, it will be
o . ¥ e g : 3 b-r :“, 3 i 2 &

Euogn - n Q Phillips, what is the suft's opinion of thc

Ll

4
R O —

- —
——

%

cffectivenoss of - tho looso patts nonitoring system undcr the

-
v

- present state of the art?

A The Staff feels that the state of the art of the

A}

- - equipment is very gocd, very effective. The Staff feels that

the past cpexati#g cxperianrc, ;he pasc ope:ation of the

- o L ¥

- systlms, the nodc - ope*at;on, ths intell -genc3 concerning
w: e - > 2 J s 'J

‘!55“- the systcms by the users, have left a lot to be dssirel.

°art of the pur;os%b?f the regu.atory guaide is
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to beef up loose parts menitoring programmatic aspectis, such
that they are used to the extent of their capabilitiec

In many instarces, in past experience, dua Lo
improper settings and spurious alarms, the operators have
turned the sytems off anc failed to use them. Sc. ageain,

equipmentwise, we feel that they are very effecti

Q Do you know if industry shares your view, Mr.
Phillips?

A By the industry, do you mean the users or the
suppliers?

Q Users.

A Opinions vary. Some of those who have not used

f-th-n properly don't share our view. Some of those who have

-

and have had‘7ood cxporienco~with them, do.

Q How about vendors gt the NSES system?

A  The vendors have qut about uﬁ;nimousiy, I believe
it is unanimous =-- contend that they have no problem meeting

all of the requirements of the regulatory guide. Vendors of

_ the NSSS systems, you sav? Excuse me.

I wes addressing vendors of the loose parts

systems.

Vendors of the NSSS systems, to some extent, cbject

' to the systems from the standpoint that they don't fee’ thzt

they sre needed for reactor salety.

T haven'’: heard any sbjecticns cn the grouncs that

s wondhne




-
")

e |

vendor uould dilpntl that thcy can be detectzd.’iw_;

€516

the systems are not capablie of doing what thay are supposed -
to do, except for possibly one vendor whe fezlu chat -- whe
has argued that thev are in a develcpnentel Jtég@.

That vendor n2as rot specifically za’d tihat <he
provis%ons of the gnide could not be mat.

I believe that they are probably referring ¢o the

diagndstic -=- the diagnostics that the equipment could be used

- e

for in the location and evaluation of the safety aignificanco of

a.loose part.
We agree that that is in a develcpmental stage. '

As far as loose part d.toction, I aoubt that this s

g . lrc you speaxing ot Gcn.zal zlcctrio—Caupany?

A -'.z...:.m.j_\.-- g e
.Q Wcrc‘yon at the acns mceting in Los Angc¢-o last

o AR, i ,;, * --.W ég ,\

July A el tove -c was July 20th -- Mrs Ph*l“ps?

AR e £ iy o
: A Yes. e
Q And do you recall a fep:escntative of CE being
there?
A My recollection isn't that good.
Q Do you know a Mr., npb.:.-with Genaral Elactric
Company?
L i don't :&call, o,

&
Neq et

"0 ...+ You o rucall trée meeting, don’'t sou?

1

A Yes, I do..




Q Do »ou recall !r. Rohare saying, "It ic ap's

’

opinien that the lcose zarts monitoving systeme of" -
MR. WELSOU: Obj2ction, Mr., ORoisvan 1 nmeve o
strike the guestion.
MR. PARRIS: I haven't finished the aguastion.
. - - BY MR. FARRIS:
Q Do vou recall Mr. Robert saying, "It is GE's

opinion that locse parts monmtoring systems of pravicus and

perhaps even current technology would not orovide a silynificant

improvement over BWR systems already provided in General
Electric's reactors for the following reascrs:

*Pirst, ixiltinq BWR instrume:r tation zad control
sy;t-nl have often provided a satisfactory indication of tle
locse parts conditién;

"Secondly, the internal vibration staztup program
performed during thu startup ﬁhaao of ali plants provides
an assurance of additional design intiqtity;

"Third, visual inspection durinq norcal oucages
have also been an eifective vehicle for loose perts decection;

"Fourth, DWR design velocity ie to minimize
mechanical jointr urd tuerefore potentials for loose LArLs
cccurrences.

*Lastly, it ieg n2e clesr that AzY curzently

3
(&5
)
»

avallable loose parcsu woniteringe systen wou.d nnrs pros

an Improvemant for the deducticr or resolutisr o7 &Ry “1.own




BWR lcose paris cccurrence.”

MR. NBEL32N: Obijection, !Mr. Chairman. 1I nmove to
strike ;he question. That is a highly improcper form te submit
evidence for the record. It is hearsay, it is irrelevant, and
perhaps it is objectionable on grcunds of asked and answered.

The witness has already testified as to the state
of his information abocuvt CE's positicn con this. iile not only
stated what he had heard, but what he doubzed that he would
hear in the future.

I mova to strike the entire question as an .mprcper
way of submitting evidence for the-record, and T waild ask yecu
to decide that motion first.

MR. PARRIS: M. Chairman, the question is not

evidence. A question is 2 question. The guestion hedn't

been asked before. Mr. Phillips wes at the meeting. The

question is simply doee he recall the representacive ¢l GE
in particular, Mr. Robare, making that stacement.

CHAIRMAN WOLFE: Backing away frcm that, I nave a
guesticn, lMr. Pnillips.

What was vour imnediate prior statament With Yeg
to =-- I thinl there was a guestion. ¢o you recall znut NI,
jchert wage at :ne weetlisg, at the LURD neetiagy  SLer

quastion put to you?
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PHE VUITNEES: Yes, it vas, ana I doa'r rascall
the gentleman's name. I don't specifically reczil &t Chis
time that somecne frum GE was there, but I wum Ia.rly cealicent
that they were.

[Board conferring.]

CHAIRMAN WOLFE: Let me put tnis quesction o you,

Mr. Parris:

e -

The witness has said that he doesn't recall that
Mr. Robare was there, anc now you ask didr‘t Mr. Rocars state
sush and such during the course of this meeting. What is
the purpose of the guestion? a1
The uitnﬁss' earlier answer, he ceid lLe dida't

recall --
MR. PAxRIS: I am entitled to raf:egh the witness'
recollection, and perhaps that statement will refresh his
recollection, and then he will recall such a statsaent.
CﬁAIRMAN WOLFE: ALl right.. There is an ovtstanding
notion to strike, Mr. Farris, on the grounds of hearssy, and
on the grounds of irrelevancy. What is your response to that?
MR. FARRIS: Hearsay, as Mr. Nelson hasg Dbeern wont .
to> say throughout thase proceediags, is erxpressly aanisesible,
and I don't see any gquestion zbout it being unveilzbpie in
+his case. This is an ACRS meexirg. I am gucting fxim a2
tramscript, and askiasg for the witnass’® reculilection. Lic.

nemory jibss with that enr8cript, and 1t agpenrs o e
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. or the fact that GE has not been shown to be the vendor for
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clearly relevant irn impeac hing the witness' testimony, in +«hat
he stated that the effectivenessAfor BWRs has ?een demonstrated,
whereas the vendor of the SWRs has apparently talen a position
that they haven't been sc demonstrated.

MR. NELSON: Could I comment on that, Mr. Chairman?

. - The grounds of the irrelevancy objection is based

——— -

! |
the loose parts monitorine sysctem that Black Fox Station will ;

have, and until a foundation is laid, it is obviocusly irrelevant.

MR. FARRIS: I didn't indicaie that GE was the vendor

* of the LPMS system. The vendor of the nuclear steam supply f

. System.

?
t
L
r

MR. NELSON: It bears upon the guestion, Mr. Cha‘rman

?bccauso of the ditference in the system that is supplied.

[Board conferring.)
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CHATRMAN WOLFE: Let me pursue tiis a bit nore,

Despite what you say, that Applicants’ counsel
oftimes relies on hearsay, et cetera, et cetera, what is
your pgsition with regard to this immediate question of
whether or not it is hearsay or not?

And if it is, why is it admissible?

MR. FARRIS: Mr. Chairmen, if I asked the witness
to state what GE said, that would cleafly be hearsay.

On the other hand, if I read a statement, or
represent to the witness that a statement was made, and does
that refresh his recollection, that is no£ hearsay because I
am not giving testimony; I am asking for the witness's
testimony. .

If the witness aid "yes," he recalls such a
statement being made, that might ke ﬁearsay. Mv questiecn
can't be "hearsay."”

CHAIRMAN WOLFE: No.

Mr. Nelscn's cbjection is that you are seexing to
§licit hearsay information. If the witness were to say "yes,
+his was said,” this would be testifying tec it on the basis
of hearsay information.

MR. PARRIS: Yes, sir, which is5 2xoressly admitted
unless it is urrzlizble. I have cbhijected on lieareay on

pcints throughout this hearing wher it is unrselizbls. I am

PPN

 — ——

- —— T, SV
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actandance, a mesting of the ACRS which ia ghe subiacs —- Lo
scatus of the ICRS ipvestication iz e subie = o7 o
Board's inquiry.

Por that mgttsr, T agsure that tae Bcaud wuald
take judicial notice of that meetiny.

MR. NELSCN: 1If I could comment on the sta;ament
he justwhaﬁe, T don't believe it is the rule that hearsay is
expressly admitted unless it is unreliable, if = uréerstood
him correctly.

I do recogrize that there is some flexidbility o
admitting hearsay in administrative proc 2dings of this

nature. I believe Mr. Farris incorrectly reprezanted that

there may be a rule.

MR DAVIS: ﬂr. Chzirmzn, the defianitien of
"hearsay” of course is an out-of-court staltemenc made by a
third party introduced in a rroceadirg to chow the truth cof
the matters asserted therein.

What we have here is 2 cuestion cesizned o

- ———

impeach the witness on his knowledge of ¢he ares. The cracizal

i‘!

r
[\
H
l e
£
'—l
w

distinction to be made is: ¥hat is the use of the
As T have maintzined b:fore, imdeeciing s terial

8 not substantive zvidencez. They ass gusshiong alicitel IO

})-

chow crediiziliity and knowlsdge ¢f thn exsa arna canaiw 20

s

used to suppert scmeona’s cane in shief.



If we accept that cramise, then Mr. =-- the .-

Intervenors’' question is not hearecuiy, but is designel for a2

rh

d.fferenc use.
[Bezrd conferring.]
CHAIRMANW WOLFE: This is intsrazting.

If the witness were tc say "yes," that he was

aware that such—-ané-such statement vas made._or -= back off

- - are

that. Strike that.

Let's say that he says thzt no such statement
was made. How dces that serve to impeach his credibility?

‘MR. FARRIS: If he says "nec," Mr. Chairmar, it
wouldn't impeach his credibility.

CHAIRMAN WOLFE: And if he says "yes"?

MR. PARRIS: 1If he says “ves," it indicates tilat
there is clearly disagreemanﬁ; I think, in the industry, and
I include the NRC in the industry -- not facetiously -- and
+then we can explore further this witness's basis for his
statement, since there acpears to be cenflicting viewpeints -
among those pecple who are interested.

CEAIRMAN WOLFE: The motion to striks is daried.
Answer the question.

THE WITVBSS: All

The nosizion thz
to me, &rd I halievz it iz

testimony.




of who waz &t nat mseting and gave what teectinmony, withous

|

recollection. ‘
BY MR. PARRIS: |

@ - Mr, Phillips, what exactly is a "lcosz pérts

monitoring system” designed to detect? !

A Free ané drifting loose parts which imnact on
metal.
(1} Only "free and drifting"? It couldn't be az part

that is still attached, to some extent, to its original -

A The Regulatory Guide addresses only the Irze ard
drifting loose parts. Loose parts systems ----many do have
the caﬁability ~f detecting parts which are oniy epharced.
That experience has been shown in the German reactor, a part
of this type, =2 pump flance, broken at one end, and vibrating
was detected through a loose parts menitoring system.

[+ What are the potential sources ¢f a locse parts —-

that a loose parte monitering system would he axpacted to

pick up?
A Would you repeat the gquaztion?
0 #hat are the potentiel scurces for a lcose narts

within the MNES:E?

k. Fotz2atisl zcurces are -~ mcay cf the loor: arts

are detecta2d afser ~- vhsn a vesstor i3z started ip, wian




dany of the lcose parts have been Srom ceanestisng wailan
ware not props.ly mads. T many instaaces, chrzaded soanace

tions; other lcose parts have been from ~- detscted from

fragments of pieces which have failed in-service.

Q Fragments of pieces of core internals thrat have é
failed?

A Among other things, ves.

e In particular, are you awafe cf any corz internals

or parts of core internals that have faileé¢ and beceme loose

parts? i
A Yes, ’
[0} Could you identify those for me?' 1 . é
A The poiscn rods on the Crystal River Reactor.
o} Is that the only one you can think of?

A We have had sample holders which have failed. I
wouldn't classify them, I suppose, 2s a "core internal,” but

foreign cbjects have been inadvertently laft in +he systen, -
in the general vicinity of the core.

v} Any other core internals?
A I can't place any at the moment.
Q Have flow-induced vibraticns DLeen “ho cause of |

any loose partz?
MR, DAVIS: Cbtijection. Mr, Chairmaz., = bHo_ iawve

that we are gexting away fiom ehe thruct of he Basrd o

Question. And that is. the carability to detac:. %e nre re-



getting intc areas of what causes a loose part. Does vibra-
tion cause a loose part?

The witness hes recognized that 1oo;e parts 4o
exist, and supposedly he is supposed to be testiivine on
capability to detoct those, not as to their particular !
lourcc; ' i
¥ MR. FARRIS: Mr. Chairman, I think the source is |
relevant in order to show what sort =-- what the magnitude of !
the loose part may be. '

How frequently they may see them; what size they
é may be; and in order to determine that I think that we have
to look at what might be the scurce of a loose part -- what
sort of problem might create a loose part, whether we are
talking about very small parts, or something as large as
part of the core plate.

MR. NELSON: Mr. Chairman, if I might, Applicants
join the Staff's objection. The guestion is within the scop2
of the origihal contention number one, which related to
flow~induced vibration.

That contention was dismissaed in the motion for
summary disposition, and all that was left was Board Question
1-1, raising two or three subsidiary questions relatirg to
the loose parte monicoring system.

End in “hat ccnnection, it is clearly within the

scope of the contention that has baen dismissed.



end $#4

MR. PARRIS: Mpr. Chairman, =zhe ecungel Zer Lozh

the Staff and the Zpplicant let zhe witnoss Iden:l’l Mrs:,

pocsibly more, scurcss of loose parts belsr: Choy »rlwoaad,
Thely sensitivity aroze zpparan’.l7 ol wiiu tis

£low-induced vibraticns arcse, I can undirstoad fhat
sensitivity, because in cur opinion it was the mnst se;ic:s
potential source for iocose parts that could impact the
systen.

Eaving said -- and let nwe identify threa oseidle
sources -~ I think it is incumbent upbn them row te 12t ma
identify the rest of the possible sources cf lccae p%rts in
the system.

[Board conferring.] -

CHATRNMAN WOLFE: Objection sustained.

The Board's questicn is narrcwec cowvm &c Jetecticn,

Now you may plucbd that as far and as wide as ycu wan: to as

to how gocod the detection is. Beyond that. oo.



MR, SHEON: Mr, Farxis, I tale it your preceant 1

3 =
* = 3
L3 &N

-
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cf guesticrning i elior: Lo proy- tathar ¢ t 3

sensitivity specifiacd 1a 1.133is aiecaate to 2are cor. of
conceivable or imaginable icose marts. Iz chat ii?

Mk. FARRIS: And vibrations, teco. iie are
intgralfed in seeirng if they can deteci abnormal vibrations
that may precedes loose parts. We have somethiag wikrating
excessively =--

The witness, if you recall; sarlier, 2 askeld hi=

]

if there were things detected that hadn't breoken lecse vet,
that would be in danger of breaking loose.

MR. SHON: He said in one case such a thing had
happened. : -

MR. FARRIS: And I wanted to vet into thét.

MR. SHON: This iq not a potentizl lcose oarts
moniteoring system. It is a loose paris monitoring svszem, is
it not?

I think no one has representsd that it would
detect an incipient part failure of any kinc.

MR. PARRIS: That is what I want =o £ind cut, Mr.
Shon, if it would.

[Bourd cornierring.]

MR, HELSC: Point of clarifizaticn, vv. “hrizx:sc.

If I correctliy undersceocd what Mr, Faxris was savin

"l

y -

unéerstoed him to rejeet the deacision ycou made orn the zhisc:icrs
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I would like to hzve that clarified, 'ihethsr he Yaels trss ==~

CHAIRMAN “YCLPE: #-. Shcn mereiv askel nim a
question. This was ais rasponse o #r, Shoa's Grastion
The objection was sustained, so procezsed.

MR. SHCN: You have clarified it for ine. I zee
where you are going, and I think it is proper that we stopped
you at the peint that we did.

BY MR. FARRIS:

Q Mr. Phillips, you indicated that the poison rods

" or a portion thereof had become a2 loose part at Crystal River?

A Yes.
Q - Can you describe =ziactly how that happened znéd iow
1 it was detected? - -

MR. NELSO: Objection, Mr. Chairman, on kthe
grounds of irrelevancy. I dea't believe a Ifcundatisn nas ceexn
laid that the poison rods at a PY¥R have any aprlicacion to
the Black Fox Station, whica will be a 3BWR.

MR. FARRIS: I think I can lay a foundation. I

- will withdraw the guestion.

BY MR. FARRIS:
Q Mr. Phillips, is there any signiiicant difference

between the detection gystens in tiie Z2WR and PWR?

)

A N'o

{

G Mr. Philiipe, <211l you JSescrits for me The

ocrurzence at Crvstal River ané how those noison reode
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became a locse part there, and how they were cetecied?

A 'fell, again I would have =o draw

N A
2irly houvily

b

cn my recollection, althoiugh I wasn 't invelred In the review
of that incident. and I didn't prepare tc teztify on it hera.

To the best of my recollection, there was =n
evaperation problem which as a result it didn't wear and
release the hold-down spider, which permitted the hydr-aalic
forces to release the poison rods.

There was an inmpact which was cetected on the
loose parts monitoring system. It was not repeated. It
carried through to the steam generater inlet plenum where it
broke up and there was considerable impact in there at some
later time. . o

The plant was shut down, inspacted znd they
found the poison rods.

Q Did the loose parts monitoring svstem Cetec:
the poison rodés in the steam generator porticn of the PWR?

A I am fairly certain it did. Again, I am
drawing on my recollection.

Q You said that it was detected when it 2roke locose
and impacted at first?

A Yes, that wzs rzoorted. It was wegorted chat it was

4
(B
€]
g

n
U]

b
W
]
o
[
=
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1
n
m
o
.
}
&
)
m

dectected. Thev haé¢ a rathe

impact.

c Anéd the pliant waz not saut dowrn?

s —-_———
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A Jdo, it was not shut dowm, noc.

Q Was there any further invesgtigation made?

A Only a2fter they got ~- soge time later thsy
got further indications.

Q | Dc the loose parts monitoring systems traditionally
give off a lot of false alarms? |

A They give what I would characterize as spurious é
alarms, some of them do. '

Q Has it been vour experience, Mr. Philline, that

spurious alarms tend to create the 'crying wolf” syndrcome to
the plant operator?

A Yes, that is true, and this is the reason that we
have attempted to improve the programmative aspects of the
implementation of the systanms.

Q Does the WRC Staff have an cngoing investigative
program in this area?

A Pardon?

Q Does the NRC S:aff have an ongoing investigative

" program concerning loose parts monitoring?

A We have theprogram which I cdescribed earlier
under contract with Cak Ridcge.

0 Mr. Phillips, how big & piece of fuel chanael
would have to be broksn ofi sefove it would Le Jatortel

by the lcose parts monitoring svstem?

A The detection dzrends on impact snergy and tusre




5
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is an zxzample givern ia chx juide. : Zipe-:is suerey X xii
sound part traveiins 1t 8 3 pexr 3 2
given to genexate tha raiulioad sneny

Q And thiz detestion ability has :zn ba conszle =f

distingu;shing betwean backoround nnise. doas i ~ou?
A ' ch.

Q In assessing thea capability of any particular
locse parts monitoring'system'fo pe akle to Jdetect 2 locse
part against background noisa2, have you éaken into accouat
the noice thet is occrrring as a result of flcw-indused
vibrations?

A Yes. The statea sensitivity is the detocticn
capability which the system is supbossd £0 have in service.
That is in the operating background including ail nc.se.

o] Mi. Phillips, dec you know if the Cooper Plant

in Nebraska has 2 lcore parts monitoring systew?

A Not off the top of my head. I suzdect that it Aces.

.-
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Q Are vou aware of any particulir tzsus frer cie
Ceoper Plant that has sigailicance on whe =so-ilizy of o locze
parts monitoriuy swstem to serlovm i3 fuactiou in zecondance
with the recguirsmente of Rey Guide 1.12337?

MR. NELSON: Objection, Mr. Thairtsn. Irralsavancy.

We would object to.any further questioniny ggcut the Cosper
Plant as having no relevance to Bozrd Question 1-1 relating
to the Black Fox applicatic=z.

[Board conferrinc.)
I nctice the wiéness rasponded that

MR. DAVIS:

he wasa't familiar with the Cooper situation. We may have a
moot point.

CHAIRMAN WOLFE: Exactly so0. I will zllow the

gquestion. I think we allow it becsuse, if therse is any

gimilarity at all, we want to hezr abcut it. 2And I trust tchac
if the answer is "yes," then we willi geo inte the sinilarity,
but we will hear the answer. Go aheal.

TEE WITNESS: 'I seem to recail that the (Ccooper
Station, I believe, was one of the users who testified at
one of the ACRS Subcomwritiee msetings. T don't recell the
details of their testinocny.

Howevar, the svstem in the Cooper Scation weuld

o

&N
& Wit 2238

0

not have been ds3igned ner operated in acolirian

-
-

- o
— -

18}

e

guide. Thare wzre scsentinlly no vequizemsnic ¢

systam.
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BY MR. TARRIS:

Q Mr. Phillips, if Ccoper nad had a lcoce paz=s

- - -

monitoring systam that met the requirensnis of Reg faids 1.130,

do you thiak such a msnitering systcen would Rave puotectiad
the loose parts and in-core vibration rroblems at Cocpzr
which léd Nebraska Public Power to sue Censaral Electric for
y; $25 million?
MR. NELSON: Objecticn, lir. Chairman. I find
that question highly pr2juvdicial. I think the referance to
- the lawsuit has no bearing on this case, and I mecve to gstriXke

the guestion.

. ——————

MR. DAVIS: I object to about half ol the cuestion,

that part having to do with detection of the vibrzticn. The
testimony hgs been fairly clear that we are concerned with
datection of locose parts, and nct vibration.

So I would not opjest to any hypotheticzi,
although spsculative, question about whethar Coozer wozld
have a loose parts monitoring system in accordance with the
Reg Guide, if it would have detected loose parts.

MR. FARRIS: I would change that guzsticn &2 say
that the locse parts caused by vikracion, rather thaa "and
vibration.”

M. BDL8OI: T vish to hove the question stuichkun,

% is preiudicial. I am net rspreszating SE, Ces in ¢h6 129w

two days we have had to vear & SE-iyps lat 2ox caztiis
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purpeses, and I find this question highly objectierabl: from

£ vis

)

GE'e point

t

&
Ve

o

~

will stete their vosition. 4if I may.

[Boaré conferring.]

CHAIRMAN WOLFE: The Board finds the gquestiou very
spccnlaﬁive. Our question .s directed toward 3lack Fox i
Station and the capability of a propos=ad loose.parts monitorinqi
|

Now that sort of guestion addressed t¢c another
plant, and speaking about what might have happened ané what
has in fact happened, there ir nothing in the racecré to support;
such a qu.séion.

. So we grant the moticn to strike. : é

3? MR. FARRIS:

o Mr. Phillips, in cgninq up with the recguirements
for the smallest size you would want the loose parts xmenitoring
system to detect, did you arrive at that size because that

was the smallest size the state of the art could detect? Or

. because that was the smallest size which should be Zetected

beczuse that size could cause damage to the NSSS svstem?
A Both factors were consicdered.

(4] Yeu stateé in respoase tc one of Mr. llelson'e

guestions that the statez of tha art is at lgsst gcel & sugh

2%%2

to mee: the gensitivity racuirersntec of Rez Suids 1.123.

1s the stzte of the art -- Could the s=at: 2.7 *tha

——



state of the art meet hicher sensitivity reculremerts richt
now, in your thinking?

A Yes, it is capable, under certain coﬁdicion3 of
detecting -~ of having more sensiiivigy than required 2y Rey
Guide 1.133.

-Q | Couldn't a multitude of loose parts that are toeo
sansitive individually to cause a loos2 parts mpnitoring
system to detect or alarm, couldn’t a2 multitude of such parts
have tha cumulative impact on the safety systems 23 one lLarge

part?

A I can't think of an instance. If you were to

pose a hypothetical specific situation, perhaps I could offer

an opinion. . -
0 th‘s say one of the workmen leaves a case of
empty beer cans in the ¥SSS system. Would a baer can be
picked up by the loose parts monitoring system under the
Staff's roquir.monts?
A I believe that it would, yes.
MR. SHON: A beer can doesn't weich anywhere near
a quarter of a pound, does it? -
THE WITNESS: WNo, it doesn't. But I think,
audio-wise, you would pick it up.
MR. TARPIS: Full, they osrokably weirl a guarter of
a pound, Mr. Ehon.

MR. SEON: Yes, hut who would ieava z fall Dasr
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can orn a constructicn job?
{Lauchter.)
=Y MR, TARRIS:

(o} Bow about a bunai of enall parts sus: ar sor

- L.

(]

an inch ard a half, cwwo-inch serews. or muts? Weaid they o
picked ﬁp?

A Not likely.

Q Could a multitude of such smail rarts Heve safety
implications for an NSSE& system?

A I wouldr't recommend puttirng khem in ths svstem.

Q Is the posgibilicy of a number of small pa>:ts such
as screws or nuts being left in an 1iSES systam bavond
something you would reasonably exp2ct to happen in the
constructioq of a nuclear power plani?

A Yes. I wouldn't gxpect it to hapren. 2
"multiplicity cf them" you say?

) Mr, Phillips, dc you consider the presence of =
locse parts monitoring syctem important to safety?

A I consider it o provide what we <21l "defense
indepth." It does have -- it iz safetyv-related. It does
provide an early warning of 2 petentizl prohlenm.

From there, it is & questicn of r»rooer Jdlarrosi

(&

and proper scticrns.
o] Would vou sey it s te:z=ntially sigailionns Tzem

a public-safety viavToint?
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H8 Well, I would stand on myv previcus staiarar:.
& °  Is the KFC Joing to tzke action in his saocard

in the fauture?

. In what way?

e Implementation of a Reg Cuide fliunaping cut TaP
B-60, making definite requirements?

A Yes. As I indicated, the adoption.of the Rzg

- a -

Guide is eminent. The Task Acticn Plan, the E raries of
Task Action Plans, are relatively low piiority and no astion
is being taken on them as such. i
~ As I incicatad in my eariier testimecny, the actionsé
: that have gone on in support of the Regulatorv Guids, the ‘
%%i) - adoption of the Reculatory Guide, and our comtiruing rasearch
¢ program at Cak Ridge is addreszing the problems ilantified

by Task Action Plan B-50.

end #6
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L. ever ke tezken on iz

+ doubt that any action wi

because the zrchlem will Le sclved by the %time it ser=-«

on the pricrity shelf,
. Q Would you expecti, Mi. Phillips, that th2 nost
signitigant, from a safety viewpoint, the most significant
time for a loose parts wonitoring gystem wouls be at initial
startup and later in the life of the plant where thera
might be some degradation of the core internals?

A I believe that initial etartﬁp =8 the nosc

4 important {ima and other important timés are after refuelings.
Q How about toward the end of the plart's life?

Would you expect that the lcose parts monitering system micght

play an important part zt that point?

A The plant is designeda for :ts full lifztize, so0 I
wouldn't ®anticipate any significant incraased importance at
‘that time.

Q Are you aware of any discreparcies in ths nuclear
industry between what a plant was designed tc Qo cné what,
in fact, it has been capable of doing?

A I guess without a more specific guestica, = can':
answer that. '

[Pause.]

P.. TARRIS: No furiher cuestions. ir. Craismar.

2

-~
-

i
"

( ‘s CHAIRMAN WOLID: . Rogar




' of these systems off?
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Q

A . In cur review ¢ the piznts, yes. Ve rzoculire & Lsose

"

ts monitoring system. We don'‘t have definitive requirements.
4

cn the specification of such systems at the present time.

- ——

When the regulatcry guide is implemented, that will provide
that -- meet that need.

Q I=s it against the NRC regulaticns to switch cne

A ‘It is not. The technical specifications for plant

operation do not presently address locse parts meaitcring

systems.
Q Even during the initial startup or 2fter refueling?
A That is correct. GSowsver, in cur raview of the

systems currently we ask them 0 address how they will be
used and operated.

Q Was it my understanding -- or wasz my undcrsianding
correct thet you said that it is possible for a lcose narss
menitering system to detect loose parzs which heve ot

actually become dzcaziel?

- -, 2 %N 4.4 Soimanya  dbae p Thets o R -

A At 23 DCABLSLE ¢y vhen %3 £0 ScC. PEL 38 RO%: »e
e - - -

c NSt TeSaixnag?
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address that aspect of it.
Q The way the eystems work, you sev there is ar
audic portion and then there iz ancther portion that s-ts

off an alarm if the noise level goes up to a certain eciat; is

that correct?

A - That is essentially correct, ves. ;

{
Q So it requires an operator to sit there and listen? ;
A Normally they periodically monitor this systenm, ;

say, once a shift or once a day for any unusual noises.

Q And the part that is not actually -- the part of {
the system that is not human~-dependent operates on the principlq
that if the noise level goes above a certain point, then an |

|
‘alarm goes off? ™ !

I That is cofrect.

Q And is the backqxoqnd noise of a nuclear reactor a !
constant? f

b3 It is constant at any given time. It can change

with each refueling, any time you change the characteristics

- .of a core, or if you are, of courss, even o’erating possibly

at a different power level.

Q Excuse me. Is it necessary to readjust the svstem
~ after a refueling to reflect the backgroung rncise at tuat
tinme?

A In order to orara:ze them prerarly.

Q But over the lifetine of the corz lecad, 1% doesn't



vary up and down, does it?

in

A Not significantiv. Net i7 zvervthiny is as it -

)]

If it coes, that is cause for concern.

MR. ROGERS: Thoss are all the guestions l have.

Thank you.
. CHAIRMAN WOLFE: Redirect, Mr. Davis?
REDIRECT EXAMINATION
BY MR. DAVIS:
Q Mr. Phillips, would Black Fox havz a loose parts

monitoring system similar to that that was installed at

Cooper and/or Browns Ferry -- excuse me, essentially the

same system that is installed at Cooper or Browns Ferry?
A I don't know. Blick Fox hasn't described their

system, and I couldn’t recall off the top of my head what

Cooper and Browns Ferry has, anyway.

Q Would you expect that the Black Fox system woula be

technoloyically more advanced than Cooper or Browns Ferry
installations?

MR. FARRIS: Objection, Mr. Chairman. He doesn't
know what\Coopcr has.

MR, DAVIS: Nr, Chairman, I believe it is within

~ the general knowledge of the witness, even though he doesn't

know the exact particulars of Cooper, that ne is awarc ceneral

of the state of the lavel of technology of locee parts

monitoring systems of that virtage. and could -- would be able

———
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tO comment as to their degreae of ‘sophisticationn .

¥l whasizr o
not thare have bean improvenerts m.oce aines that.
MR. TARRIS: Mr, Crairmor, we don's Xoewr thai
Cooper deesn't have the latest technology inztalled olura.

They may not have the criginal loose Parte meonitoring sys:zom
at cli;

A lot of the problem they have had -in this area,
I would suspect they probably have it very highly refined in
the locse parts monitoring systen.

MR. DAVIS: Let me withdraw.thc cuestion and see
if I can build a foundation.

' BY MR. DAVIS:

Q Mr. Phillips, are ?on generally aware of the
vintage of the loése pazts mornitcring systam aw. Cooper?

A I would have tc say no. If they have cne, I an
fairly cenfident it is of early vintaqeﬂ but I don'%: recall
the lpocitic-‘of Cooper.

Q Would you knew within a cou;l& cf years when the
Cooper system would have been installed?

A I wouldn't hazard a guesz on that.

c How abcut the Drowns rerry systen? ‘teuld Jyou jiinow
approxinately when that would have bYeon jas=cilie’s

A No.

Q You tistilled thet the L2073 had vovigues Tl

pev Reg Guide 1.13Z. Wzs 2n ACHE l2:4sr or =het ravlsw  EaF
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A Yes, it was.

Q And hag ta2 RPRC raviewsd <hé proposeld vroy yuide?

A Tha; veviswad it original.y sefocse L& voui svs
for comment. Aftar somments vwess rascived, it Lo 4o %2 to the
RRRC again. Primarily to review the impiementetion rscuiremscca;

that is the remaining step in the adopticn of the cuide.
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Q What type ¢f a timetable would you see Ior the
implimcntztion »f chis Rea Guide?
A Very soon, within the naxt tiiree menihs I vould say.
¢ 2 Is it a general oractice tnat the provisious oi a
Reg Guide he incorporated into the Stunda-d Review Plan?
A We reference the Reg Guide in the Standard Raview
Plan and, ves.
Q Then would you expect that the Black Fcx cperating
license application would be reviewed in accerdance with
Standard Review Plan and/or the Reg Guide?
A Absolutely. g
| 0  Reference was mide to the existasce of TAP 60.
t(j) . . In view of your testimony on the implementaticn of the
Reqg Guide, Ao you erxpect more work on TAP 60 in the futura?

A No, I do net. I expect that, when B category
items are presented as formal Task Action Plans, that all of
the problems indicated in the problam dascription for that
particular task will bave been resolved. Most of them are
now .

'} Iz the resolution of those issues coverad, in
your cpinion, by the proposed Reg Guide?

E Yes.
0 Reference was mude to the Crvstal River locident.
(}. *  What provisione, if ary, will the Reg¢ Suide hava as fur ac

reporting instances of looce parts monitoring systems ectlvation?
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A When the presence of a loose part is confirned,
the Commission is to le notified according to the cuilelines
for reportable occurrencas that call for pr.o*nﬁt nocifizecion
with written followup.

The followup report is to be submitted to the
m:iiou within two weeks of the initial nocification of

the presence of a loose part.

— —— s ——— w5

@  Was this particular guideline in effect on the
date of the Crystal River incident?

A No. i

Qe Would you expect that provision to ba incorporated |
in the technical specificatione for Black Fox? .

A The technical specifications will include a
limiting condition for operation on the locse parts svetem |
requiring it to be overable during startup and power opera-
tion.

The notification provisions for reportable

ccouxe ces, I don't believe are addresead in technical
mciﬂ; gtions, but it is a recuirement.

Qe Mr. Phillips, is the purpose of a loose parts
monitoring system for diacnoslis?

A No. It is for detection.

o You nentioned at cne peint, ir rzzponge to a
question by Mr. Farris, that lcose perts woniteriny vv/etens

ware part of the defense indepth concept.
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Would you exvlain what other safequards exist in
the area of loose parts monitoring in terms of defens=
indepth? |

A I am not sure I understand the question. The
loose parts monitoring system is desioned to detect the
prupondo of a loose part. If the part is free and drifting,
dspending on the nature and the locatiom, 9an9ra11y it will
give repeated indications when it gets into a natural
collection region.

It is then up to the operating staff of the
plant, the plant safety committae, to assess the implications
of the loose part, and where it is located.

Now let ma say that, although the cuide is
addrassed to detection with the regquiresments for placement of
sensors, et cetera, it is fairiy sinpla to determine the
general location of a loose fart by the signals on the
various sensors.

The defonse indepth is that the problem is
assessed and a determination is made of the safety need for
immediate action, or of any precautions in operation, or of
continuing operation with -~ that would lead to the
characteristics of a particular lcose part to see that it
stays where it is and where it is not doing cny danage, uncil
the normal shutdown i3 effected and an inspection can Lo

undertaken at that time to further evaluate the significance

