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Evidentiary hearing in the above-entitled

matter was resumed, pursuant to adjournment, at 10310 a.m.
BEF2RE:
IVAN W, S¥ITH, Esge., Chairman,
Atomic Tafety and Licensing 2oard
DR. WALTE® H. JORDAN, Menber
UB. LIKDA %. LITTLE, iember
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GFORGE F. TROWBRINGE, Esge.
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Washington, D, C.
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RO CEEDINGS

CHAIRMAN SMITH: “Yr. Tourtellotte, I would like to
make an announcement. wWe have with us this mcrning Nr.
Ernest HKill, who is a nuclear engineer with the
Lavrence-Livermore National Laboratory. MNr. Hill has been a
member of the Atomic Safety and Licensing Board Panel since
the early '70s, as T understand it, and he is here perhaps
for the first time in an ¥RC adjuaicative hearing, under a
nev provision of our rules of practice, 10 CFR 2.722, which
vas published in the Federal Register, 45 Fed. RPeg. 62027,
approximately August or September of this year. Section
6.722(b) is the saction we are relying upon., That permits a
ptesid%nq officer, the Board in this case, at its
discretion, t5 call upon a menmder of the Atomic Safety and
Licensing 32ard panel before the hearing to seek advice on
complex nattarse.

In particular, in this case, Mr. Hill has been
aivising Or. Jordan or will de advising Dr. Jordan as to
gquestions to be asked witnesses to satisfy the Board's
interest in certain subject matters.

There is no special significance about Yr. Hill's
presence this morning, 4r. Sholly. It just happened to be
he came her2 at this time2 to consult with Dr. Jordan, and
there is ncthing about your Contantion that in itself

requires his presence.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., 5W ., WASHINGTON, D.C. 20024 (202) 554-2345
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section peraits a rather wile ¢
other panel members. The second section, Subsecticn (b), is
the one that we are employing. ¥r. Hill's participation
vill be limited to advising the 2ward as to questions that
might be asked of witnesses. W2 do not seek any
recoamendations from Mr. Hill cn the resolution of issues,
on findings of fact, or any of the factual issues to Dbe
resolved in this proceeding. It is merely to suggest to Dr.
Jordan how he might develop the record for his purposes at
this time.

¥r. Tourtellotte.

MRe. TOURTELLCTTE: A couple of preliminary

matters. One, the SER on management did issue and was sent

out last vea2k. Tomorrov we will have ana2mbers of the staff
her2a. 2As I recall, we agreed upon lPecember 3 at 2:00
o'clock., We will have members cf the s*taff here to go
turough that SFR with interested parties and the foard and
73iv2 a broad brush explanation of what is in the SER, and I
recall thct at the end of that meeting, the Poard was going
to 2stablish some time, perhaps the following week, whan ve
would get together and hav> an informal discovery sessicn as
ve 4id in the emergancy planning.

CHAIRMAN SMITH: I »elieve that we have already

astablished that by Bcazd order. I will check it during the

ALDERSC~ JEPORTING COMPANY . INC,
400 VIRGINIA AVE., SW., WAL HINGTON, D.C. 20024 (202) 554-2345
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next recess, but I am faircly certain that we have already
done that.

NR. TOURTELLOTTE: That may well be. It is sort
of fuzzy in my mind as to whether we did or whether ve
didn't. At any rate, that #will be coming up tomorrowv.

And the other thing I wanted to mention was the
pieces of testimony which ™ indicated would not be filed on
time yesterday dealt with three areas of Class 9 accidents,
inadadequate core cooling, and control room design. The
staff actually did file some papers yesterday, and the
parars include responsive testimony we bdelieve to UCS 13 on
Class 9 accidents.

With respect to inadequate core c¢30ling and
cantrol room d:sign, there is alsco testimony or pieces of

-

paper, maybe, guess, partial testimony or a status report,
if you will, 2£f the other two items.

€3, those, we had hop2d4 ve would have copies for
you this morning, but they are on their way up and #ill not
be here until aftarnoon. S0 in addition to serving thenm
through the mail, we will provide both the Foard and the
parties present with copies of vhat wve did cile yesterdavy.

CHAIRMAN SMITHs ¥r. Sholly, before we precceed in
taking evidence. ~uld yosu give a report on the substance of

our telephone ccnversation yesterday with respect to --

wall, ¢iret, ¥r. Sholly called to forewvarn us as to which

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345
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report on Ute Johnsrud’'s health, but have heard nothing

vith respect toc Dr. Xepford's availadbility or
non-availability.

CHAIR“AN SMITHs I do not think it is Yr. Sholly's
cesponsibility.

MR. CUTCHIN: I realize that, sir, but I wvonder if
ve aire goinzy to have the schedule turn on the availability
of one or the other. and wve might ask *r. Tholly, if ve are
checking on that, to find out the status of the other
pacrticipant for ECNP as well.

CHAIREAN SNITH: You aight recall, ¥r. Cutchin,
when the Board issued its memcrandum and order with respect
to disamissing some of ECNP's Contentions I believe it vas
this year, we noted that ECNP had not only Dr. Johnsrud buc
Dr. Xepford, Dr. Lockstead, and the gentleman that lives
over in the vicinity of Peachbottom who is a technicall~
trained person, plus other people.

The RPoard is not in a position to rule whether Dr.
Johnsrud's health wiil :ffert iiie schedule. There is no use
moving on things we don't have to. We have plenty to rule
on, but we are avare that there are problems there, and ve
will be sensitive t¢c the problems.

MR, CUTCHINs Thank you, sir.

CHATEXAN SNITH:; Anything further preliminarily

hefore we begin wvith the wirtnesses?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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MR, RCBERT ADLER: Yes, ¥r. Chairman. I have a
matter that is preliminary to Sholly 62. I wvanted to
inguire ¢f the NBC staff whether any progress hau been nmade
in the area »nf obtaining testimony from ¥r. Easdekas. There
appears to be some connection between his concerns and ICS.

MR. CUTCHIN: Nr. Chairman, would you like me to
address that again?

CHAIR™AN SMITHs VYes, you can respond.

MR. CUTCFIN: Perhaps Mr. Adler dces not
reccllect, or I don't even remember whether he was here when
I handed out the papers that ¥r. Basdekas had made available
and wvhich w2 served on the parties and participants. The
staff has no intention to offer Mr. Basdekas as a wvitness,
and my understandiing of the way it was left was that the
2oard would decide if it wanted to call ¥r. Pasdekas, and
r=g, through ¥s. Weiss, had asked if there vere any
obi2ctions to UCS' intervizwing or meeting with ¥r.
Basdekas, and the staff had no cbjection, nor do I remember
4id the Lice2nsee, but I have heard nothing further since
those last conversations.

CHAIRYAN SMITHs 2ight. The Board had indicated
it was going to defer its decision on whether we should
bring -- whether and to wvhat extent we should bdiine out Yr.

Basdekas' point of viev until after UCS had an o, ortunity

t2 interviev him 2nd make recommendaticns.

ALDERSCN REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W WASHINGTON, O.C. 20024 (202) 554-2345
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Yowever, I want to make it clear that as far as
the Board is concerned, you certainly toc should have access
tdo Yr., RPasdakas and determine in advance if you wish what
your interest may be in his informaticn.

MR. ROBERT ADLER: Okay. ¥y main purpose in
raising it this morning vas that there seems to be a
relationship to ICS and there may be some perceived
deficiency in the testimony as a result cf that.

DR JORDAN: I think you are gquite correct in your
observation. Yowever, I believe there is a Contention that
comes up later concerning the interaction of the safety
systeas with the non-safety systeamas which is really directly
pointed toward lIr. Pasdekas' concerns.

So I think if ve are going to have him here, that
tim= would praobably be the best tinme.

¥R. PAXTERs I would note, Pr. Jordan, that is not
very far awvay. That cculd be late this week or early naxt
waek .

CHAIRMAN SMITHs Anything further?

(No respoase.)

Whereupon,

T. GARY BRCGUGHTON,
vas recalled as a wvitness oy counsel for Licensee
Metropolitan Efison, and having been previously duly swvorn

by the Chairman, was examined and testified as follows:

ALDEFSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W WASHINGTON, O.C. 20024 (202) 554-2345
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and Whereupon,

GERALD J. SADAUSYAS and LOUTHER L. JOYNEP,
called as vwitnesses by ccunsel for Licensee Metropclitan
®4ison, having been first duly sworn by the Clairman, vere
examined ani testified as follows:

DIRECT EXANMINATION

RY N°, BAXTER:

Q 3entlesen, going from left to right, would each of
you state your name, pcsition and place of employment?

A (dITNESS SADAUSYXAS) My name is Jerry Sfadauskas.

I a3 supervising instrumentation engineer fcr General Public
Utilities Corporation.

t (RITNESS EROUGH?ON) T+ Gary Prouchton. I am the
contzrol safety analysis manager for General Public Utilities.

A (FITHNESS JOYNER) My name is Luther Joyner. I anm
a principal engineer with Pabcock and Wilcox in Lynchburge.

Q I note my advice to you earlier may not le
necessary as a result of the adjustments that have been made
over the last wea2kend.

DR+ JORDAN: Mainly, speak clearly.
2Y M2, BAXTFRs (PResuming)

Q T would like to call your attention to a document
bearing the caption of this proceeding, dated September 15,
1980 entitled lLicensee's Testimony of T. Gary Brouchton,

GCerald J. Saiauskas and Luther L. Joyner in response to

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



10

11

12

13

14

18

16

17

18

19

21

24

25

- -
JHOI"!

including

Contanticn

. Yy ik , . ®
ioe 6A (Integrated Contrel

Noes the material associated with your name,

the attached statenment of gqualifications,

represent testiacny prepared by you or under ycur direct
supervision for presentation at this hearing, Mz,

A (dITNESS SADAUSKAS) Yes, it 4dces.

Q ¥r. 2rcughton?

A (WITNESS BROUGHTON) Yeose,

C Hr. Joyner?

L (dITNESS JOYNER) Yes, it does.

9 Da you have any changes or corrections to nake
your testimony?d

¥r. Sadauskas?

3 (4ITYESS SADAUSYAS) %o, I do not.

8| ¥r. "rouyghton?

: (WITNFEZSS 2ROUGRTON) No.

Q ¥r. Joyner?

2 (dITNESS JOYNER) I have a minor change on 1y
statemen. of gualifications.

~
-

A

please?

Okay, would you goint that ocut,

(AITNESS JOYNER) VYes. Under the experience

gortion, second paragraph, it states I was a superviscry

engineer,

reactorse.

instrusentation and controls unit, maritinme

The 4datas should de 1972 to '76.

And ipn the next paragraph, program manager,

ALDERSON REPORTING COMPANY, NC,
400 VIRGINIA AVE., S W, NASHINGTON, D.C. 20024 (202) 554-2345
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section, the dates should be 1976 ¢t

@ only correction required.

o *7T7.,

timony, Mr. Sadauskas, that you offered

screct to the bast of your knowledige and belief?

(§ITNESS S
¥r. Eroush
(FITNESS 7
Mr. Joyner
© the best
(WITNESS J

MR. BAXTER

ADAUSKAS) VYes, it is.
ton?

ROUGHTCN) VYes.

+ As amended, is your testimony true and

of your knowledge?
CYNER) Yo,

$¢ Nr. Chairman, I move the receipt

ayidence of the testimony and ask that it bde physically

incorporated into the transcript as if read.

into

CHAIBRYAR SMITHs Seeing no cbjections, we will

rec2ive the testinony.

Bcoughton,

(The writt

Gerall J.

en d4iract testimony of T. Gary

Sadauskas and Luther L. Joyner followss)

ALDERSOM REPORTING COMPANY. INC,
400 VIRGINIA AVE,, S W, WASHINGTON, D C. 20024 (202) 554-2345
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UNITEC STATES OF AMERICA
NUCLEAR REGULATCRY COMMISSION

BEFCRE THE ATCMIC SAFETY AND LICENSING BCARD

In the Matter of

Docket No. 50-289
(Restart)

METROPOLITAN EDISON COMPANY

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

i T

LICENSEE'S TESTIMONY OF
T. GARY BROUGHTON, GERALD J. SADAUSKAS
AND LUTHER L. JOYNER
IN RESPONEE TO
SHOLLY CONTENTION NO. 6(a)

(INTEGRATED CONTROL SYSTEM)




The purposes and objectives of this testimony are to
respond to Sholly Contention 6(a), which asserts that prior to
continued operation of TMI-1l, a failure modes and effects
analysis (FMEA) of the Integrated Cont:ol System (ICS) should
be completed. The testimony shows that an I°S FMEA has been
performed. The function and operation of the ICS are also
described and the results of the ICS FMEA and complementary
evaluations of field data from B&w operating plants are

addressed.

«fe




INTRODUCTION

This testimony, by Mr. T. Gary Broughton, Control and
Safety Analysis Manager, GPU; Mr. Gerlad J. Sadauskas, Group
Leader, Instrumentation Engineering, GPU; and Dr. Luther L.
Joyner, Principal Engineer, Power Systems and Controls Unit,
Babcock & Wilcox Company, is addressed to the following

contention:

SHCLLY CONTENTION NO, 6(a)

It is contended that the short-term actions
identified in the Commission's Order and Notice
of Hearing dated 9 August 1979 are insufficient
to provide the requisite reasonable assurance of
operaticn without endangering public health and
safety because they do not include the following
items:

a. Completion of a failure mode and

effects analysis (FMEA) of the
Integrated Control System,

RESPONSE TO SHOLLY CONTENTION NO. 6(a)

BY WITNESS JOYNER:

Sholly Contention 6(a) states that a failure modes and
effects analysis (FMEA) of the Integrated Control System (ICS)
should be completed prior to continued operation of TMI-1.
Such an analysis has been performed.

The B&W ICS provides a coordinated response from the

reactor/steam generator/turbine system during power operation



see Figure 1. This results in a design which can readily
respond to changes in demand for generated power and can
accommodate various pertubations and maintain the unit in a
stable power condition. During load changes or system upsets
during power operation, the ICS applies signals to the major
control variables (feedwater flow, steam pressure, reactor
power and reactor coolant temperature) to achieve optimum
overall plant response withcut challenge to the safety systems.
The system is designed to provide automatic control during
power operation, and to accept step load changes up to 10% and
ramp locad changes up to 5% rated power per minute. Wwhen load
demand changes, the controls automatically adjust steam flow to
the turbine and feedwater flow to the steam generators to
maintain a constant steam pressure at the turbine throttle.
Simultaneously, the system positions groups of regulating
control rod assemblies to adjust reactor power and maintain a
constant average coolant temperature over a load range of 15 to
100 percent power.

While the ICS was not involved in initiating the TMI-2
accident and subsequently functioned as designed, a detailed
FMEA has been performed for the ICS - see Reference 1. The ICS
FMEA determined the expected effects upon the B&W nuclear steam
system from single failures of ICS inputs, outputs and internal
modules. The analysis was complemented, as shown in Reference
1, with an evaluation of fieid data from all B&W operating

plants, and a ~-omputer simulation to confirm the effects of



various ICS failures on associated egquipment.

The overall conclusion of the FMEA was the reactor core
remains protected throughout any of the ICS failures studied.
For those prstulated ICS failures that could cause reactor
trip, the safety systems operate independently of the ICS
mal function,

The overall conclusion from the operating experience
evaluation was that ICS hardware performance has not led to a
significant number of reactor trips. The ICS has prevented
more reactor trips than it has caused and thus its net effect
has been a reduction in the number of challenges to the Reactor

Protection System,

BY WITNESSES B OUGHTON AND SADAUSKAS:

The B&W ICS FMEA was reviewed by GPU and found tc be
cpplicable to the TMI-1 ICS. The TMI-1 safety systems which
would be actuatea following ICS failures would operate indepen-
dently of the ICS malfunction. The FMEA did not identify any
changes required at TMI-1l to ensure the public health and
safety. Implementation of the FMEA recommendations, which will
result in improved reliability, improved control system
performance and reduced consequences of malfunctions, is

addressed in the TMI-1 Restart Report (Supplement 1, Part 3,

Question 12).




-

BY WITNESSES BRCUGHTON, SADAUSKAS ANLC JOYNER:

In summary with regard to Sholly Contention 6(a), an ICS

FME2 has been completed.

Feference

1. Report BAW-1564, "Integrated Control System (ICS)

Reliability Analysis,®™ August, 1979,
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T. GARY BROUGHTON

Business Address: GPU Service Torporation
100 Interpace Parkway
Parsippany, New Jersey 07054

Education: B.A., Mathematics, Dartmouth College,
1966.
Experience: Control and Safety Analysis Manager,

GPU Service Corporation, 1978 to
present. Responsible for nuclear
safety analysis and integrated
thermal, hydraulic and control system
analysis of nuclear and fossil plants.
Supervised on-site technical support
groups at Three Mile Island, Unit 2
during the post-accident period.

Safety and Licensing Engineer; Safety
and Licensing Manager, GPU Service
Corporation, 1976 to 1978. Performed
and supervised nuclear licensing,
environmental licensing and safety

‘ analysis for Oyster Creek, Three Mile
Island and Forked River plants.
Served as Technical Secretary to
Oyster Creek and Three Mile Island
General Office Review Boards.

Officer, U.S. Navy, 1966 to 1976,
Trained at Naval Nuclear Power School,
Prototype and Submarine School.
Positions held include Nuclear
Propulsion Plant Watch Supervisor,
Instructor at D1G prototype plant and
Engineering Officer aboard a
fast-attack nuclear submarine.

Publications: EPRI CCM-5, RETRAN - A Program for
One-Dimensional Transient Thermal-Hy-
draulic Analyses of Complex Fluid Flow
Systems, Volume 4: Applications,
December, 1978, Section 6.1, "Analysis
of Rapid Cooldown Trarsiernt - Three
Mile Island Unit 2", with N.G.
Trikouros and J. F. Harrison.




*"The Use of RETRAN to Evaluate
Alternate Accident Scenarios at
T™: -2", with N. G, Trikouros.
Proceedings of the ANS/ENS Topical
Meeting on Thermal Reactor Safety,
April 1980, CONF-800403.

"A Real-Time Method for Analyzing
Nuclear Power Plant Transients", with
P.S. Walsh, ANS Transactions, Volume
34 TANSAD 34 1-899 (1980).



‘ GERALD J. SADAUSKAS

Business Address: GPU Service Corporation
100 Interpace Parkway
Parsippany, New Jersey 07054

Education: A.A.S., Electrical Engineering, State
. University of New York at Farmingdale,
1963.

B.S., Electrical Engineering, C.W.
Post College of Long Island
University, 1970.

Post-graduate courses, Mechanical
Engineering, State University of New
York at Stony Brook, 1975 to 1977.
Post-graduate courses, Electrical
Engineering, Stevens Institute of
Technology, 1979 to present.

Experience: Group Leader, Instrumentation

Engineering, GPU Service Corporation,
1980 to present. Responsible for
establishment of instrument design
criteria; preparation of conceptual
designs, and verification of technical

. adequacy of designs; responsible for
modifications of existing plant
systems. The instrumentation secticon
is also responsible for the mea-
surement of all system parameters,
signal conditioning, display and
processing of system parameter
information.

Senior Supervising Instrumentation and

. Control Engineer, Burns and Roe, Inc.,
1977 to 1980. Responsibilities
included implementation of TMI-2
lessons learned instrumentation
requirements for the Oyster Creek and
Rancho Seco nuclear power plants; was
involved in the development of a
Disturbance Analysis System for
Nuclear Power Plants under contract
with EPRI; involved in the development
of an oxygen-hydrogen flame arrestor
for BWR plants; served as Supervising
Engineer for TMI-2 recovery, instru-
mentation and control systems;
responsible for instrumentation and
control engineering for the Forked

. River piant.




Professional
Affiliations:

Instrumentation and Control Engineer,
Long Island Lighting Company, 1971 to
1977. Duties included: responsible
for the installation and startup of
instrument and control systems at the
Shoreham nuclear plant and at the
Northport Unit 3 oil-fired plant; and,
served as Construction Engineer for
the Glenwood Landing switchyard.

Electrical Engineer, Chemical
Construction Corporation, 1970 to
1971. 1Involved in installation of a
CASO3 Venturi type flue gas scrubber
at Boston Edison's Mystic Station.
Designed potential electrical power
and control systems, including
lighting power distribution and
controls.

Instrument Engineer, M.W. Kellogg
Company, 1965 to 1971. Responsible
for the design of instrumentation and
control systems for petro-chemical
plants.

Service Engineer, Bailey Meter
Company, 1963 to 1965. Serviced and
installed electronic and pneumatic
instrument systems on oil and
coal-fired boilers, marine boilers and
waste heat boilers.

Member, IEEE and IAS.

Licensed Professional Engineer, New
York.




Business Address:

LUTHER L. JOYNER

Education:

Experience:

Professional
Affiliations:

Babcock & Wilcox Company

Nuclear Power Generation Division
P.0O. Box 1260

Lynchburg, Virginia 24505

B.S., Electrical Engineering, Clemson
College, 1964 M.S., Electrical
Engineering, Clemson University, 1969,
Ph.D., Electrical Engineering,
Virginia Polytechnical Institute and
State University, 1973.

Principal Engineer, Control Analysis
Unit and Power Systems and Controls
Unit, Babcock & Wilcox Co., 1977 to
present., Responsible for diverse
problems involved with operation and
control of the BaWw NSS. Participated
in the failure modes and effects
analysis and reliability study of the
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2 examination.

3 CHAIRAN S¥ITHs Yr. Sholly.

4 DR JORDAN: ¥r. Sholly, if you do not

-

mind, I

§ think I would suggest that it would expedite matters if Mr.

6 Joyner would tell us -- well, describe very briefly th

7 intagrated control system, and then following that, I think

g it would e very helpful if he would describe in some detail

9 the nature >f the document 3AW-1564., T presume you were

10 involved in the preparation of that document.

" RITNFSS JOYNER: VYes, sir.

12 DR. JORDAN: I notice your testimony goes into it

-

13 very little.

. 14 concerning that document, and I think it would

15 the Board particularly if you would go through
5

I believe there will be many questions
be helpful to

it briefly.

16 As T say, first tell us what the ICS system does and then

17 vhac -- how you went about making an analysis of the failure

18 modes and =2ffects analysis of the integrated control systenm,

19 ¥hat you included in the analysis, and what was not included

20 in the analysis, because I am sure that will be coming up

h 21 later.
22 Would you mind going ahead?
23 WITNTSS JOYNER: All right, sir.
24 I thiak ¢to explain the ICS, it is best if you turn

2§ to my tsstimony, Fijure 1. Figure 1 is a simplified

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, S'W ., WASHINGTON, D C. 20024 (202) 554-2345
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control system. The integrated control system is a

s 3 AN -~
-

yunctional block diagram deccrzip £ +he integrated
well ~-definel piece of eguipment that is sold with the 2EW
product. It has a vell-defi- function and is well
gndecstcod by use.

The description -- the blcck diagram description
that you have shows the major functioral blccks ¢of the ICS,
and T think the thing to do perhaps is stact at the bottoa
and work up, and if you =-- if I do not do a good Isodb, please
stop me, sire.

The turbine control box on the bottom left
represents those control functicns that manipulate or the
atmospheric and condenser dump valves and the turbine
throttle valve, s> that box represents those control loogs
that open and close those final control instruments,
atmospheric dump valves, condenser dump valves, and the
turtine throttle valves.

If you look at the diagram we have behind us, you
can see -- if I can get up, I would point them out to you.

D3+ JORDAN: VYes, exrlain that to nme,
particularly, what is the atmospheric dump valves and the
other valves that you mentioned?

WITNESS JOYNER: This is the atmospheric relief

valve, It is located on the steam line, and its function is

t> relieve steam pressure if necesszarcy.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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DRe JOBDANS To the atmosphereae?

WITNESS JOYNFR: That is correct, sir.

ind these are the turbine byrass valves. They are
also lccated on th2 steam line, and you bypass the turbine
vhen required, dumping steam to the condenser, the desirable
mode c¢f cooling.

The cthar steam pressure controller is -- it would
be -- is the turbine throttle valves which are located right
here and not shcown in this diacranm.

Now, the ICS grovides signals to the turbine
control package. Zach turbine comes with an electrical
hydraulic control package that is used to cpen and control
-=- close the turbine throttle valves. The ICS sends the
signals to this control system which says basically open or
close the turbine throttle valves.,

Now, the functions that it uses tc determine when
opening or closing of the valves are re3uired, are
determined by the way ve operate the plant. Steam pressure
is controllad constant at approximately 500 pcunds over the
entire load rarnge.

DR. JORDAN: Steam pressure 2t the steam generator?

WITNESS JCYNER: That is the turbine throttle
valve, sir. At low loads, that is the same as the stean
genera.or pressure: At higher loads you have some drop in

th2 line.

ALDERSCN REPORTING COMPANY. INC,
400 VIRGINIA AVE., S. W, WASHINGTON, D.C. 20024 (202) 554-2345
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o8, JORDAN: S0 it is the pressure after the va
WITNESS JOYNER: Tt is just tefore the valves.
ORe JORDAN: Just before the valves.

dITNESS JCYNERs VYes. The sensor is located here,

¥R. BAXTEP: Excuse ne, ¥r. Chairman.
I think for the record I would like to observe
that in addition to the figure in his own testimony, Dr.
Joyner has been referring to a blown up schematic of T¥I
Unit 1. That diagram appears in reduced form attached to
Licensee's supplamental testimony of Rolert W. Keaton,
Joseph J. Colitz and Michael J. Ross in response to Board
Question No. 6, and dated v‘ovember 25, 1980, and this
testimony will be offersd and included in the record at a
future date.
H#ITNESS JOYNER: So those three types of valves
control steawm pressure constant over the load ranges.
CHAIRMAN SMITH: Mr. Eaxter, would it be helpful,
even though it is joing to be added as a part of the written
test imony, would it bde helpful to make it an exhibit?
I think it wvould.
M2, BAXTZR: That would be fine. We don't have
the copies right now. |
CHAIRVAN SMITHs:s Just for shorthand

identification, I expect we will Db ising this.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., SW. WASHINGTON, D .C. 20024 (202) 554-2345
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(Pause)

¥R+ BAXTER: I would z2sk, then, that it be marked
for identification as -- diagram foldout labeled "Siamplified
Schematic of TMI Unit 1," as Licensee's Exhibit No. 17.

a2 will provide the Reporter with the requisite
copies at the next break.

CHAIRMAN SNITH: All right.

(The document referred to was
mark2d lLicensee Exhi’ 1. Yo. 17
for identification.)

DR. JORDAN: The pressure that you control is not
the pressure at the turbine itself, neither is it ¢he
pressure at the st2am generator, is that rizht?

WITNESS JOYNER: It is the pressure just upstrean
of the turbine throttle valves, and ve maintain --

DR. JORDAY Upstream of the turbine throttle

valves?

WITNESS . )YNER: That is correct.

DR. JOBRDA ¢ Why is the pressure upstreaa from the
tartine throttls valve the sam2 as the steam generator?

WITNESS JOYNER: Tt is at the low loads.
DR JORDAN: So it is essentially the stean

generator pressure, minus the line drops.

WITNESS JOYNER That is correct, sir, very :mall

drop at low loads.

ALDERSCON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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3

That is the functicn of the
turbine controal blocke It is fairly straightfcorward,
control loop using proportional plus integral contrel locps
and pulsers which are standard modules used in control
systems.

Steam generator cantrol box, which is in the lower
center of figure 1, is used to control the flcw ¢of water to
the steam genera%ors. If you lcok on the diagram, you will
see that you have now I thirnk, which aimics this one, you
¥ill see for each steam generator a pair of feedwvater valves

and ¢wo fzei pumps. I vwill pointe*thos2 cut to you here.

2]

DR. JORDANs All richt, do that.

WITNESS JOYNER: This is the startup feedwvater

L]

level contrsl valve and the main valve in parallel. The
startup valve is sized to handle up to 1S p2rcent flow. The
main valve then controls flowv above 15 percent, from 1% to
100 percert.

There are twe main feedwater pumps locatad here
(Indicating). T™hese are parallel and rrovide £flow through
these valves to st2am generator 2. VYot shown for simplicity

is =z similar line which comes off 2nd provides flow to steanm

jenerator A. It »lsoc has a main and a startup feedwater

controcl valve.

NR. JORDAN: VYes. Are you ccatrolling on steanm

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE,, S, WASHINGTON, D.C. 20024 (202) 554-2345
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percent flow at th2 lowv level Abcve 15 percent flow
ve control the rate of feedwater flow to the generators.

DRe JORDAN: Does that mean that the stean
generator then sometimes run with a high level of water and
at other times runs with a very low level of wvater in it?

WITNESS JOYNER: From zuro to 15 percent the wvater
level measureaent is about 30 inches of wvater in the
generator. AS yd2u progress up in powvwer, that goes up to
about 160 to 170 inches at 100 percent flow. Now, that is
somevhat plant specific, but those are reasonable numbers
for this type 3en2rator, this size.

DR. JCRDANs Cnly about 15 percent that the
integrated control systam comes in?

WITNESS JOYNER: No, sir, it controls the level

from 0 to 15 perca2nt at a constant value. Above 15 percent

DR. CORDAN: Constant value of what?

WITNESS JOYNER: Thirty inches of water, sir.

DR. JORDAN: So during that regime, it is level
control. It lets in the flow of steam --

WITNESS JOYNER: Flow of feedvater, sir.

DR. JORDAN: Flow of feedvater is controlled, and

it is controlled by supplying feedwazter until the pressure

ALDERSCN REPCRTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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RITNESS JOYNER: Well, I think that will deconme
clear as we prcgess on.

DRe JCRDAN: All riszht, fine. I will wait.

WITNESS JOYNERs Let's Jjust talk about the stean
generator contro!) locpe. Its job is to manipulate the
startup and main fecdwvwater valves and the f2ed umps so as
to give the reguired amount of flov to the generators. Now,
that is the function of that block.

If ve move on over to the right, ve see a block
called reactor contrecle. Its function is to control the
action of the regulating rod gr2ups in the reactor core. It
issves a sinnal to the control rod 4drive system that causes
iasertion or withdrawal of ro@s from the core. It is
constant speed, pull or insert, and can hold the .cds at
that point.

So coming out of the reactor control block is one
signal that either inserts or withdraws rods.

Those three blocks,., basically, constitute the
Lheart o€ the contral system in that they marnipulate the
steam valves, the feedwater puaps and valves, and the
control rod signal.

If we move on up, we get to the integrated master
control. Now, its function is to coordinate or integrate

the operation of these thres lower systems. You will see

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE,, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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existing that box, going downward, a solid line. chat line

represents signals that are being sent out to each component
to deteraine what it should deliver. In the case of the
steam generator co2atrol, for example, the signal leaving the
integrated master is a demand for total feedwater flow to
the generators. For instance, at TMI 1, if we wanted 500
megavatts electric output from the plant, that signal wvould
be cn the order of 13 aillion to 14 million pounds feedwater
£flow pover hour. That datermination is made in the
integrated master contrecl. It also simultaneocusly sends out
a signal tc the r2actor controller that would require
approximately 75 percent neutran flux. These numbers are
approximate, and if I had »ay calculato I could tell you
what they would de. The signal going out to the turbine
controller is 2 demand for megavatts electric

Yow, Jjust above the integrated master is the unit
load demand control. Its basic function is to interfaca
witn the operator and to make sure that the .ontrol systea
does rot allow the plant *o cperate outside of our desired
envelope. For example, the operator inputs to the unit load
demand control systam his megavatt electric regquirements,
600 megavatts, for example, ccmes into the unit load demand.

DR. JOEDAN: What is that?

WITRESS JCYNER: The- signal is input to the unit

load demand system. In the system, then, We make surek that

LDERSON REPCRTING COMPANY, INC,

400 VIRGIMIA a. .. SW., WASHINGTTON, D C. 20024 (202) 554-2345
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the megavaitts th

'Y

the plant is capable of delivering t are

ot

opa2rating with h

"

required. For example, 1f we are 2e

reactor coclant pumps, we have a limit on coperation of the

plant, a cont=2l limit at 7% percent power.

In th= unit load demand, there are status sicnals

which tell us thit we only have three reactor coolant

pumpse It then linits the power =-- power ra3uests provided

to the integrated master to 75 percent of the 1C0 percent

load.

There are other limits in there, for example, main

feedw~ 21 pump status. W2 only have one of the parallel

main feedwa“-er pumps on T¥I 1, I believe we limit to like 58

gercent powa. because that is the maximum capacity of cne

feed punp.

There is a limit on asymmetric red position which
I believ2 that limit is abcut 6% percente.

In a nutshell, that is the ICS, sir. It consistis

-= as you might

of not so many outputs, as you can see

expa2ct, relat.vely few in number, althcugh six or eight ==

well, more than that, four feedwater valves, tvo feed pumps,

atmospheric contenser, relief valve, turbine throttle valve,

and a signal co tha2 control rod drive systenm.

JR. JOEDAN: Okavye.

WITNESS JOYNER: I would be happy to co into any

other depth you would like, sir.

ALOCERSON REPORTING COMPANY. INC,
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o2, JORDAN. That is fine, unless some of the
other partiss or anyore 2lse has a questioh.

All right.

WITNESS JCYNER: You had two or three guestions.
We Yegan the discussion --

DR. JORDAN: Yes. his is just the starte.

First I asked ycu to describe the integrated
control system, but now I guess we are ready to get to the
topic of th2 dav, namel;, the report, BAW-156u4, which is a
REW document entitled "Integrated Control System Feliability
Analysis.”

CHAIRYAN SNITH: Mr. Sholly, do you plan to offer
that document into evidence?

MR. SFCLLY: The BE&W report?

CHAIRMAN SMITH: VYes.

MR. S*OLLY: I was going to just refer to it.

CHAIRYAN SMITH: Ckaye.

DR. JORDAN: All right.

MR. SHOLLY: I assumed the Licensee would offer it

CHAIR¥AN S¥ITH: If somebody is going toi do it,
nov is the time. If it is going to be marked for
itdentification, thie would »e a good time to do it. If not,
fine. I was just inquiring.

(Board conferrinc.)

CHYAIR“AN SMITH:; 4ell, you are free to do it.

ALDERSCN REPORTING COMPANY, INC.
400 VIRGINIA AVE., S'W., WASHINGTON, C C. 20024 (202) 554-2345
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Is there any confusion about that?
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'.3. :"41 Y

v
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id not rrme prepared with the
requisite number of copies to do so.

CHRIRMAN SMITH: All rischt.

DR« JORDAN: we Cc3n go ahead.

So your testimony does not tell what you did
r2ally in making this failure modes and effecis analysis, so
I would like for you to tell what BEW did, how they attacked
the problem, and how they arrived at the conclusion that the
integrated control system has adegquate reliability and would
not lead to an upsat on the safety systems, if indeed that
is the conclcsion of the resport.

Does that make it clear what I would like to hear?

WITNESS JCYNER: I will start with a general

1"

description of the reliability analysis that you referred to.

I assun2 you have an analysis there, sirc.

DR+ JORDAN: Yes.

WITNESS JOYNER: The analysis that you have is
basically a two-part study. The first part, Chapter 4 -=-
Section 4 is a failure modes and effects analysis of the
intsagrated zontrol systam.

DR. JORDAN: One guestion first. Was this in
response to the Coamission order, long teia Order No. 1?

WITNESS JOYNER: I do not belizve so, sir. This

¥as an agr22mant ba2tween BEW the operating plant owners, and

Al LERSON REPORTING CCOMPANY, INC,
400 VIRGINIA AVE., 2 W., WASHINGTON, D.C. 20024 (202) 554-2345
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ve were 3oing to 15.

¥R. BAXTER
licensees were order

analysise.

(w
o

« JORDAN
Ocrder.

¥R. BAXTER
docket as well.

DR. JORDAN

MR. BAXTER

DR+ JCRDAN
Licensee.

Is this ido
Iten, -- Crder, Long

¥R. BAXTER
than that.

DR. JORDAN

MR. BAXTER

DR. JORDAN

Okay, g0 a

wELLY

s Dr.

ed by the Commission to surait such an

F: Yes, but this is also part of the

8 It is part of the Order in =his
8 Part of the Order for what?
¢ In this docke. as well. .

Jordan, all of the BEW operating

¢t Now, I guess I want to hear from the

cument the sole response to the Jrder

Term Item '? Is that correct?

¢ That is correct. It includes more

8 It .~es include more?

¢ It is the response to that Order Itenm.

$ All rights

head, please, Dr. Joyner.

- -

WITRESS

JOYNER: I am not sure

vas.

and effects analysis

dcne al

It is a2 two-part reporte.

- .
e oo

-

knci¢ where I

Section 4 is

the lines of

a failure nodes

-= gpecified in
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ITEE 352, which was the guiding document. Secticn 5 is a
field performance survey which we did to complement the
study, and the tv. of them together constitute the
reliability study.

PRe JORDAN:s ALl richte I think I understand the
field performance survey moderately well, but I do need help
in understanding the failure mocdes and effects analysis.

WITNESS JOYNER: All right, sir.

In the study, if you will -- let me get ay copy
out here. If you refer to page 4-24, this is a listing =--

(Board conferrinjg)

WITNESS JCYNER: This is 2 listing of all the
inputs 2nd sutguts to cne particular ICS.

ORDAN: +where is that?

Cy

DR.

WNITN

18
wn

S JOYN

(83}
w

PR. JORDAN: All right.
WITNESS JOYNERs If you start at the very top of
pag2 4-24, vde list the inputs tc the ICS. If you 9o oter on

that table one, two -- I guess three columns, you will see

]

an I/C coluan. An? if in that column we have an I, it
imaplies it is :=:n ICS input. If we have an 0, which you will
see if you read down some slightly, it implies it is an
output from the ICS.

DRe JORDAN: I see.

WITN

4

SS JCYNER: What we did in the failure modes

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

analysis was to assume the 2ach of those inputs

and outputs, an? then determine the effects upsn the NSS.

If they £fail =--
DR. JORDAN: The nuclear steam supply system?
WITNESS JOYNER: That is correcte.

So there are three parts basically to the failure

modes and effects analysis. We assumed failure of each

input to the ICS for part 1. He_assuuef the failure of each

output frem the ICS for part 1. And if you will give me a
minute, I will fini the drawving of the ICS. That is on page
4-67. That is a functional block diagram of the ICS. Yy
copy has a fairly fuzzy box.

DR. JORDAN: dy <copy is so fuzzy that I cave up
trying to r=ad it.

WITNESS JOYNERs: Well, what you have is a

functional squivalent of the ICS.

DR. JORDANs Each Lklock does not represent a

component?

WITNESS JOYNER: sir. There are more

%o,

components than functional »locks. B8ut this kind of

functional lescription is acceptable both, I think,

intuitively, and if you read 352, IEEE 352, it even

explicitly states that functicnal representation is adequate
for complex systems.

And 9e assumed the failure ¢f each block in there.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE. S W, WASHINGTON, D.C. 20024 (202) 554-2345
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AN: I s-e. 2kay.

AITNESS JCYNEP: And we assumed that both failures
are highe A high failure, for example, would be an output
failure that caused the atmospheric dump valves to go wide
open. * low failure would be a failure that caused them to
go completely closed.

DR. JCRDAN: How about mid-range failures?

WITNESS JOYNE®: de did not do mid-range
failures. OQOur feeling was and still is that you get the
worst systeam ~-- the most important system response by
failing valves and puaps full cpen, full closed, and those
kin?s of responses.

DR. JNRDAN: I see.

WITNESS JOYNERs So that is the failure modes
analysis.

Now, you knovw, as far as what we did, the field
performance analysis, which is Section £, we actually sent

“~ engineers to each site for a pericd of time and I really
cannot say 2xactly, you know, the average aagunt of time
trey stayed there, to go through the records, determine ICT
field performance, and come up with Section S dacuments,
description of how ICS had performed. .

DR. JORDAN: What was the goal? I will crobablbly
get back into the technigues later, but what was the goal’

Was it to raspond to IEZE -~ what was the number?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW., WASHINGTON, D C. 20024 (202) 554-2345
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CR. JCORDAN: It is really -- the object was to
pecform this analysis, ani what were you trying to
demcnstrate, that it vas =-- that it had a high degree of
raliability and wvas highly defined, or that it would not
iaterfere with the safety functions of the plant, namely,
the engineered safety features, or just what was the goal of
the study?

WITNESS JOYNERs UWell, the goal was -- I flatter
mys=1f ¢to think that the goal was not to determine that it
would or would not interfere, but the gocal was to deteraine
vhether or not it 1id, and to look for failure modes that
might interfere with =--

DR . JCRDANg With the engineered safety features.

WITNESS JCYNER: That is correct, or the reactor
protection system.

DR. JORDAN: You particularly menticned the
protection system in many -- at many times during your =-- in
the document. But did you also study the cther protective
systems such as the emergency feedwater system or the high
pressure injection system? Does it have an effect on those
systems or any other safety systems?

WITNESS JCYNER: T misght summarize f£or you the

results that came to me wvhen we were do2ing the analysis.

ALDERSON REPT . (ING COMPANY_ INC,
400 /IRGINIA AVE.. SW WNASHINGTON, D.C. 20024 (202) 554-2345
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DRe JCRDAN: All right.
WITNESS JCYNER: We found that there were == or ve

could assum2 thre2 types of failures in the ICS: those tha
were -- I d5 not call thea insignificant, but ones that
woulds not cause a significant upset in operation of the
plant. We called those category 1 failures.

Then there were the catejory 2 failures wlere, if

- that failure occurred, we would expect =-- could reasonably

expect an upset in the system that might cause the reactor
prote~tion system tO5 trip the plant.

OR. JORDAN: ©Now, you do mean the protection
system that operates the control rodse.

WITNESS JOYNER: That is correct, sir, and ve
found that there wvere several.

And then theres vere category 3 failures where we
found that if that failure occurred, ve couli reasonably
expect -- although it is not sure by any means that the
plant might trip, and if it did tripz, operation of some
backup system such as high pressure injection or emergency
feedvater would be required or could be required.

Failures are very dependent on the time in core

life, the initial powver level that the failure occurs at, or

vhecre the failura2 occurs, operator response, and many other
things. FPut our goal was tc determine whether it was

reasoratle to anticipate that a trip amight occur, and we

ALDERSON REPORTING COMPANY. INC,
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paga 4-22, ICS FNEA results

CHAIRMAN S¥NITH: May I interrupt?

¥re. Saxter, I think that the Licensee is verging
on at least a violation in spirit of the best avidence rule
Ly having this testimony so heavily degpendent upon telling
about wi a1t exists in this document, that I think the
responsibility of producing this in evidence is upcn the
Licansee.

¥R. BAXTER: I have no objection, ¥r. Chaicman.

CYRIRMAN SMITH: It is not a guestion of
objection. It is a question of extensive summarization of
what is in an original document.

¥R. BAXTER: That is correct.

CHAIRMAN SMITH: And that is a viclation of the
rulss of evidenca.

¥R. BAXTER: We will provide the Pesporter with
copies.

Just by way of explanation, though, “r. Chairman,
the Conteption that wve were addressing was whether or not it
vas required to submit such an analysis prior to the restart
of the unit, and of course we have testimony that says ve
hav2 submitted such an analyvysis. And the testimony does

summarize in brief, but the Contention was not as to the

ALCERSON REPORTING COMPANY, INC.
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adecuacy of the study that was done, but whether it had bdeen
done Or note. 21d i+t was for that re2ason we did not
initially deternine to pgut the document in evidence.

CHAIRMAN SNITH: The

(54

is subsumed by

[

tudy --

n

th= Contention certainlye.

CR. JORDAN: It scems to me this was exactly one
of the problems, that the lLicensee assumed that the
Contention where there was nc analysis made. Here it is.
There has been an analysis made, and that is the extent of
the Licensea2's testimony, ve have done the analysis.

Now, zs the Chairman says, it seems to us that it
myust also be demonstrated that the analysis really did meet
the requirements of, if nothing else, the Crder, lLong Ternm
Order 1.

M. BAXTER: Th2 testimony doces jet the overall
conclusion 2f the 2nalysis. I am not being resistant, I an
just explaining why ve made the presentation we did, based
on our reading of what the issue was.

DR. JORDANs Okay.

¥ell, my questioning is, I think -- well, now,
which does result in bringing this in, I think is, as I said
before, along the line that I am interested in nyself, and I
am sure that it will assist ¥r., Sholly in his cross
examination to get this out now. That is the reason for it

nov, so I guess the gquestion is do we want the documente.

ALDERSON REPORTING COMPANY, INC,
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CHAIZMAN SMITH: DJr. Jordan, my view 1is that

Licensee itself is subject to obiection to having hi

n

testimony r2ceived into evidencs because of extensive
reliance upon a written report, and if T vere the licensee,
I would vant to offer this report into evidence as its
axhibit.

¥R. BAXTER: We will ~--

CHAIRMAN SMITHs If ycu want us to give auch
weizh*t to the testimony.

¥R. BAXTER: We will cocffer the document as soon as

(28]

w2 get the coples.

CHAIRMAN SMITH: I thought that that might occur
to you.

M. BAXTZR: I thought I h;d said that, but =-

DR. JORDAN: Y¥r. Joyner, I have forgoticn where we
stood.

WITNFSS JOYNER: I have, too, sir.

DR+ JORDAN: Goc 2head with your explanation,
unless ve were in the middle of a guescion.

dITNESS JOYNER: I wvas on page 4-22.

DR. JGRDAN: So you were. Yot were about to
describe th2 rssults.

WITNESS JOYNEFs: 2And what is there is basically a
statement of tvpas of failures that we found.

30w, based on this characterization of the

ALDERSON REPORTING COMPANY, INC,
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failures that can occur, as well as the field performance

sarv

WD

Yy, we sffered the racommendations that are in Section 2
of the report, and they are basically thcse that ve feel the
raport indicated vwere desirabdle.

That is page 3-1 in the very front.

DR. JORDAN: Ckay. @Would you briefly then tell us
what is in the ra2commendations?
AITNESS JOYNERs Well, Recommendations 1 and 2 --

ity ¢f the power

| B

Recommendation 1A is to improve the reliabi
supply to the NNI ICS. That basically came cut ¢f the field
performance survey where we saw several failures of powver t2
the ICS.

DR« JORDAN: Dces the ICS have a separate power
supply?

WITNESS JOY'T2: There are tvwe pcvwer supplies to
the integrated control system, and ve have seen =--

WITNESS SADAUSKAS: If I may interject here, on
the TNI Unit 1 olant, the integrated control system is
pow=red froa a power distridution panel ATA, and this panel
is fed eithar from an inverter 1A, which is povered from the
station batteries and the engineered safeguards bus, or it
can be powered from a regulated AC bus.

DR. JORDAN: I see. Is this -- and the power that
is put out is 60 cycle AC. 1Is that what feeds the

intagrated control system?

ALDERSON REPORTING COMPANY INC,
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]
1

WITNESS SADAUSKAS: Yes. The intagrated control

-~

system at TMI Unit 7 is a Paylor Meter Conmpany 721 systenm,

This system operates on 120 volts, 50 cycles.

“R. SHOLLY: Might I ask a question here, Or.
Jordan? :
DR. JORDAN: Go ahead.
CROSS EXAMINATION
EY MR. SHOLLY:
Q Is th~ ICS power=2d from the dieseis at all, or is
it just from the station batteries and the AC systenm?

A (4ITNESS SADAUSKAS) The station batteries are
charged from the enjineered safeguari system a2nd powver feor
the ICS through the inverter is from the engineered
safeguards system, ands the engineered safagjuards system is
on the d.esa2l.

¥R. SHOLLY: Thank you.

DR. JORDANs Norm:1 operation, I presume, is from
the station, regular station powver.

#ITNESS SADAUSKAS: It is from the regular station
power of the engineered safeguard bus.

DR. JORDAN: 0f the engineered safeguard bus.

dITNESS SAUAUSKASs Eight.

DR. JORDAN: There are two tuses, is this right?
There are two buses?

WITNESS SADAUSKAS: There are redundant buses,

ALDERSON REPORTING COMPANY. INC.
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Yyes, sir. LN
DR. JORDAN: To 2one of them. Switchadle?

WITNESS SADAUSKAS: I

or

is switchable.

DRe JORDAN: Why is i: necessary tc have a pewer
supply of such nizh r2liability? After all, the only time
the ICS is operating, is it not, is when the station is
generating pouér, so that ycu surel; have =-- you knov ycu

e G
S 18

L)

have AC power 2+t the station at any time the
cperating. #hat is wrong with that?

WITNESS SADAUSKAS: As you said, the ICS performs
a function when the unit is operating. When the unit is
operating, it is iaportant that the controls that the ICS
manipulates perform, and it is for this reason that the
pover supply to the ICS was made gquite reliable.

DR. JORDAN: Ckay. That is more 2r less an acside.

So the first recommendation, then, was tc imrrove
the reliability of the powver supply, and what -- and what --
you have in aind plans for doing that?

30 ahead, ¥r. Sadauskase.

WITNESS SADAUSKAS: Turrently we have implemented
iaprovements on the pover to the integrated contrecl system.
Currently, in the event that inverter 1A fails, there is a
static transfer switch that will automatically transfer the
source of power from the inverter to a regulated 120 volt,

60 cycle bus.

ALDERSOt+ REPCORTING COMPANY, INC,
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At the Oconey station, Duke

w0

ver, a falilure wvas

o
"
Q

experienced with that switch. Ye politan Edison has
elected to install a backup device t2> the autcmatic transfer
switch, and this is being implemented currently. In the
event that the main source of power from the inverter fails,
ands in the event that the static transfer switch fails to
ransfer power to the regulated bus through some failure
mode, an alarm will b»e activated in the main control roon.
The cperator’s response to the alarm will be tc manuvally
transfer the power to the regulated bus using a new switch
that is being provided in the main control rocem for that
purpcse.

DRe JORDAN: During thisd transfer, dces the
integrated sontrol systzm rememper well enough so that it
does not g0 jerking cut contrcl rods or causing stean valves
== ¢here must be a transient during the transfer?

WITNESS SADAUSKAS: There is probably a1 transient.

DR. JORDAN: Yes.

WITNESS JOYNER: I might 2dd, sir, that normally
the automatic bus transfer is designed so that it transfers
fast enough that the transfer is transparent to tha ICS, if
it operates properly, and that is how yon would expect it to

operate.

8Y M¥R. SHOLLY: (Resuming)

5

That would be in the case where a transfaer is

ALDERSON REPORTING COMPANY, INC,
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automatic, is that cerrect
: (dITYESS JOYNER) Yes,

-~

9 If it fails to transfer automatically., the
operator has tc take some acticn, and then there is a delay?
B (dITNESS JOYNER) Yes,

DR« JORDAN: All risht. In ansver to my guestion,
I gather that Yet £d does hava in mind what they are going
td 20 to iaprove the reliability., It has not bdeen
accomplished yet, 2r will te, or has it?

WITNESS SADAUSKAS: The engineerinc¢ desizn -~
vell, first of all, Yet 24 does have in mind vhat ve are
going to do to iaprove the reliadbility. The engineering
4da3sign is complete for some of the a0difications, and it is
actively under way for cthers, and at this time there have

been no zhangas to the existing plant systenm.

DR. JORDANs: All right.

The next one concerns the raliability of the input
signals.

Mr. Joyner, is that correct? And wvhat are the

plans for that?

WITNESS JOYINERs Well, I think it is appropriate
to ~= for N2t Ed ~-- let ae zive you some background.

DR« JORDAN: All right.
h |

il JCYNER: Then we can discuss it.

4
&
v

-~
-~

Table 5-3 on page S5-12, it showvs the input

ALDERSON REPCRTING COMPANY INC,
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failures that we observed had coccurred, plus when the
failure mcdes and effects analysis wvas performed, ve
determined that others could fail in an undesiradle fashion.

DR. JORDAN: What?

RITNESS JOYNERs Other inputs could fail in an
undesirable fashion, although we had not experienced that
failure. SO for tha r2ason ve added Pecommendation 1B, that

ve improve the reliability of certain input signals.

D3. JORDAN: T see, failures not included in Table
§-3.

WITNESS JOYNER: That is correct. They should bde
the reliability may need improvement, evaluating on a time

specific basis..

DR. JORDANs I s=ce.

WITNESS JOYNER: And --

DR. JCRDAN: There are plans tc include those?

WITNESS JCYNERs I really think it is appropriate
t2 talk toi the GPU people, sir.

DR . JORDANs Go ahead.

WITNESS BROUGHTON: With respect to the reactor
coolant system £f1ov signal at TNI 1, the initial design of
the a2quipnent provided that signal into the ICS through an
arrangement of a jumper and a plug. So there was a wire

that connectad an output of on2 cabinet ianto the input cof

another. Previous to t Ls particular analysis -- I don't

ALDERSON REPCRTING COMPANY, INC,
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k10w exzctly the timeframe -- that equipment at T¥I 1 was
nodified to use a 1ifferent method >f putting the flow
signal into the ICT. The jumper was replaced with a solid
vire internal tc the cabinets, and the signal that was taken
from the protective systea, the flow signal from the
protective system was -- can be taken from one of two
1ifferent channels.

DR JORDAN: For which protective systen?

WITNESS 3ROUGHETON: The flow system pumps from the
reactor protection system, a separate system from the ICS.

DR. JORDAN: By the reacter protection system yov
me@an the system thait scrams the reactor?

4ITNESS BROUGHTON: Yes.

DR, JORDAN: And it agtomatically scrams on l;ss
of flow of coolant, i{s that right?

WITNTSS BROUGHTONs Yos, if the flovw is reduced
below a predetermined lev~’ for the existing pover, that
could cause a scram 5f the reactor. Those flow signals
first jJo into the reactor protective system where the
protection systea lcgic decides if the reactor should Ye
left cperating at power, and then a secondary use cf the
flow siocnals is toc provide information intc the ICC so that
from a control standpoint, it also kncws what the available
flov in the reactor cocolant system is.

DR. JORDAN: The reason it needs to know this is

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE , S W.. WASHINGTON, D C. 20024 (202) 554-2345
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because ¢of the thing Dr. Jovyner mentioned, that you may not

"

if you only have three pumpse.

call for full pove

"

Is that the reascn for it?

WITNESS PROUGHTON: That is correct. There are
several features within the ICS which depend on kncwing what
this flow is. That is one example.

DR, JCRDAN: 4111 probably wvant to ingquire in
this in 3or2 detail later. Any time I find a connection
betveen one of the safety systems and one of the control
systeas, I immediately become worried about the possibility
of interactions. 3ut we will come back to that later. I
understand what it is then nov.

HITNES; SROUGHTON: The mcdification that vas made
at TMI 1 to improve the reliability of this £fle. signal into
the ICS was replacing the ‘umper with a cable which is
permanently attached, and in addition, there is a relay
which, 20 laoss of power into the ICS channels -- e..cuse ne,
the reactor protective csystem channel which is generating
the ' ow signal, this relay will cause the flow signal fronm
the RPS t. 22 selected to 2 channel which has power. £C£o on
loss of power to that flow signal, there is an automatic
transfer for the ICS input to a channel which still has a
valid £flowv signal.

DR. JCRDANs That is too conplicated to understand

right now. GEut I do not think it is importan% at the moment.

ALDERSON REPORTING COMPANY. INC,
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shere 10 you stand on Item C, the IC:S
the balance o0f plant system tuning, particular feedwater
condensate systams, and the ICS controls.

4hat is being recomaended there? Where do you

WITNESS SROUGHKHTON: » have a fairly comprehensive
prograa of maintenance and alignmant at TMI 1 to deal with
the ICS and to maks sure that it is in fact calibrated
properly and operating properly. That program is conducted
whether the r2actdr is in operation or whether it is shut

down. Ffor exaamgle, the program is active tcday even thcugh

the plaat is in a shutdown condition. It involves

calibrating instruments wvhich are used in sensors, checking
the functiéninq of a loop -~

PR« JORDAN: 7o simulate the signals.

WITNESS BRCUGHTON: VYes, and 2valuate the response
of the components to make sure that they are proper for the
signals that have been inserted.

DR. JORDAN: Yes.

WITNESS 2ROUGHTON: And the procram goes beyond
that in that it also looks at the actual components which
are actuated, for example, the regulating va.ves for
feedvater flov. Over a periocd 2f time they will begin to
leak due to erosion in service, and the program rebuilds

these valves on a periodic interval to ensure that the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, 0.C. 20024 (202) 554-2345
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leakage across the seat is within acceptable limite for the
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experience has shown that we have not seen the
same tyres of problems with tuning that other plants have
reported, and ve ba2lieve it is because of the maintenance
that is performed in conjunction with the system.

DR, JORDAN: I scze.

“ITN

(0 ]

SS JOoYN

m

Re I wenuld like to add a couple of
things, if T may.

four statement about the interacticn of the safety
and control systems, thcse inputs to the ICS that originate
in safety systems like the RCS flow, are completely
buffered. They ar2 -- the only interface is that that
protection channel provides a flov sigral to the ICS through
buffer aaplifiers, and it is totally isclated and
indespendent.

DR. JORPAN: VYes, but I -- it takes an analysis of
avery one of those systems tc make sure that you are not
gettinag informatin from the safety system which relies --
which is then fed back to> the safety system through the ICFT,
that there can te 1 feedback chain established which can be
adverse. I have seen instances of it so, but I am not
saying that there is one necessarily here. T am alvays
suspicious whenever I see any interaction at all.

v

WITNESS JOYNER:s We are, too, sir. * wanted o

in
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make that clear.

The other point is to state that these
recommendations nov are generic. They may or may not apply
to a particular plant. In my estimation, 1C dces noct apply
very much to TXT 1,

DR. JORDAN: Then BRecommendation 2 is balance of
plant.

WNITNESS JOYNFR: It may or may not bde specific to
TMT 1. In some cases, I do not believe it is particularly
important.

DR, JORDAN: Concerning Iteam No. 2, balance of
plant, are any of those applicable to TMI 1, and are there
any actions being taken?

WITNESS BFPOUGHTON: Yes, I can comment on each of

The first item, main feedwater pump turbine,
minimum speed control, the concern here was that if the
integr2ted control system desires a small amoung of flow to
the steam g=2nerator, it will send a2 signal to the feed pump
which will slow it down, and it would be pcssible to slow
the pump 4own low 2nough so that low oil pressure or some
oth=r pump protective system might cause the pump to trip to
protect the pumpe.

At TMI 1, the main feedwater pumps have a

mechanical lowv-speed stop which is conmpletely separate from

ALDERSON REPORTING COMPANY, INC,
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the ICS, and that stop is set at a high enough value so that
th - pump will b2 self-systaining even 2t that lov speed. °So
independent of the ICS contrel signal, a minimum spe- 1111
b@ maintained.

DR JCEDAN: I see. 50 A dces not apply to TNI 1.

dITNESS ERCUGHTON: That is corrtect. '

With regard to 2, a means to prevent cr naitigate
the conseguances of a stuck open main feedwater startup
valve, the concern here wvwas that if there was a malfunction
of the valva Or an incorrect signal sent to the valve, that
vhen a lowv flow was reguired to the steam generater because
the valve was mcore fully oprened than it should have been --

DRe JORDAN: That is the bypass valve?

WITNE.S BROUGHTON: Tfes, that is the bdypass valve
around the main feedvater valve; that this overfeeding could
lead to undesirabls high levels cr perhaps overccoling of
the systenm.

DR. JORDAN: Yes.

WITNESS 2ROUGHTON: Some pover plants do not have
the capability to stop flow in that bypass line if the valve
sticks cpen. At TNI 1 we have a separate, motor-operated
valve vhich is independent of the ICS which can be shut to
block €flow in that line. So even if we had a stuck open
startup valve, ve could still prevent feeding through that

line.

ALDERCSON REPORTING COMPANY 1.0,
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OBe JCRDAN: I sze.

WITNESS BROUGHTO. The third item is a reanc to
prevent or nitigat2 the consegiences ¢f a stuck open turdine
bypass valve, The turbine bypass valve is the valve which
would put steam into the condenser and the concern here is
similar with the stuck cpen main feetviter startup valve.
Ands at TMNI 1, *here are twec valves, motor-operated, in
series, which could be shut to isolate steam through a stuck
open turbin2 bypass valve. So that is alsc an event which
could be terminated by the plant as it is without further
changes.

{BRoard conferring.)

DR, LITTLE: T am a bit confused, and I wvanted to
gat things oriented a littl: bit.

I understand Y“r. Sholly's Contention to indicate
that a failure modes and effects analysis of the ICS at TMI
1 should be completed prior to continued cpercation cf T¥I 1,
and as far as T can see in the testimony that has been
ncovided, the iocumentation is 2AW-1554, and then on the
recommendaticns page, it points oyt that 1564 is essentially
a generic raport, z7d it indicates -- recommends that plant
spe~ific analyses =hould be done, and my guestion is, is
there a plant specific analysis for TMI 1 which would be, in
effect, the response to ¥re. Sholly's Contention?

WITNESS SADAUSKAS: The ansver tc that gquestion is

ALDERSON REPORTING COMPANY. NC,
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DE. LITTLE:s Do ve have it?

WITNESS SADAUSKAS: I do not have it, no. The
study was prepared under ay supervision. ~ am guite
familiar with it.

DR. LITTLZE:s Am I mistaken, or wouldn't that e
the respons2? Is taat the response you vere lockiug £or,
the plant specific analysis?

MR. SHOLLYs I think one quick guestion coula
clear this up.

BY YR, SHOLLY: (Resuming)

Q For Dr. Joyner, is the ICS system failure modes
and effects analysis done on =-- is that the model that is at
TMI 1 There are two models, 721 and the 820. If I recall
correctly, the F¥YEA wvas done on cae 822 model.

A (4ITNESS JOYNER) Functiosnally, the ICS at all BEW
units is the same, very close to the same. Some are 721 ICS
hardvare. ©Others are 820 hardvare. Functionally they
pecform the same jobs, control the same equipment, have the
sam2 inputs, and the racsamendations that wve have at Section
3 are tne same for both types of equipaent.

¥R. BAXTERs Dr. Little, the Tommission's orders
to the BEW operating licensees were to conduct a failure
nodes and 2ffects analysis ¢cf the integrated control systenm,

and this PE4d report is the document which these operating

ALDERSON REPORTING COMPANY INC,
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licensees have relied upon to satisfy that Commission crder

m

item, =2nd it is the document which the staff has reviewved,
18 T understand it, in their safety evaluation report, to
detarmine whether or anct there has been comoliance with the
Commission's order.

S> the fact that =LWw recommended an additional
plant specific studiy -- and one is being undertaken -=- is in
a way outside or bevond, I believe, at least, our compliance
with the Comamission's order as we view it.

DR. LITTLE: But 2 number of differences were just
po2iated out on th2 recommendaticns. ZIvidently some apply
and some do not here. S0 we are going to have t° go through
Juite 2 bit of questioning, I Suess, o determine ust what
is appiicable here.

CHAIRMAN S¥ITH: Let’s he:c from Fc. Cutchin.

MR. CUTCHIN: I wanted “he record tc reflect as
vell, ¥r. Chairman, that it was inds2ed our understanding
based on the Cctober 26, 1979 letter from then Vice
President Ferbein to Mr. Vsllmer that the document BAW-1S64
vas submitted as bein~ responsive to the long ternm
recommended reguirement No. 1 of the August 15, 1379
Commission srder regarding TMI 1 restart, and it vas indeed
on that basis that we performed our review.

¥R. BAXTER: Our witnesses testify on page 3 of

their direct testimony that the FMEA was reviewed by GPU and

ALDCERSON REPORTING COMPANY. INC,
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found applicabla t2 the INI 1 ICS. L think the only
distinction ve have so far is simply Pr. Joyner's comment
that it vas a cgeneric study, and he thinks 1C is 1l:ss
applicable to TMI 1 than it was to other units because he
found that control system to be finely tuned, and to have a
gooi record. I 310 not think that that means that the study
itself is not applicable

(Socoard conferring.)

DR. LITTLE: I will try to listen bearinc those
comments in mind as to what the testimony was intended to
Ansver.

MR. SFOLLY: NMr.. Chairman, if I might, I would

like to repose the guestions T asked tecause I do not think

they were directly responded to. There were two 0f thenm,

really.
BY MR. SEOLLY: (Resuming)
2 dhich ICS model was the BEiW report based cn?
A (JITNESS JOYNER) I+ is based on the SNUD ICS.

Q ¥odel 8207

A (WITNESS JOYNER) 820 hardvare. . vant to make
the distinction that there is one ICS that uses 82C or 721
hardvare,

Q And T¥I 1 is a 721 hardvare.

A (RITNESS JOYNER) That is correct.

DB. JoRDAN: Oka'!: Qcod.

ALDERSON REPORTING COMPANY, INC,
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4ell, I zather, then, that it is the licensee
position that the document BAW-1564 does satisfy the
Commission's requir2ments.

Now, this was a long term item. Is it the
Licensee’'s position that it is satisfied now, or that it
will be satisfied sometime in the future?

¥YR. BAXTER: OCne can argue about what the
Commission aeant by the order. We believe, lookino at the
woris themselves, to submit such an analysis, that we have
done so. I do *now that the staff safety evaluation of this
order item coatinues on and evaluates the recommendations
made by BSEW and what Licensee is de‘ng in responsa to those
racommendaticns.

They conclude in that January safety evaluation
that reasonable progress has been made toward following
through the ra2coam2ndations. I do not think there is any
dispute that the analysis has been done.

DR. JCRDAN: Okay. @when we jet to the staff, wve
vill pose such juastions as that, but I think, then, for the
mo~ment, I have no firther guesticns oa the document
BAW-156u. Tha: is by no means a claim that I understand
everything in che document. I o not, and I am not going to
try to understand it all richt now.

S, Yr. Sholly, I guess it is up to you, then.

¥3, BAXTER: While we are making a transition, ¥r.

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



1 Chairman, ¥2 have provided the reporter with thrr copies of
2 3AW Reporet 1564,
3 I would a2ask that 1t te marked for identification

4 38 licensee's Exhibit No. 18, The 1ocument itself reflects

o

-

§ Or. Joyner

cticipation and partial authorship of it, and

o

S ¥
g he has testified as to its contents. S50 I move its receipt

7 into evidence.

3 CHAIRMAN S¥ITH: Any objections?

9 ¥R. SHOLLY: N2 chjections.

10 YR. CUTCHINs VYNo objection.

11 CHAIRMAN SNITH: So raceived.

12 (The document referred to wvas
3 marked Licensee Exhibi« No. 18
14 for identification, and

15 received in evidence.)

18 CHAIRMAN SMITH: YMr. Sholly?

17 2Y MR. SHOLLY: (Resuming)

18 Q 2 few bdrief questions for ¥Xr. Broughten and ¥r-.

19 Sadauskas, and if it is any consolation to you, vou can rest
20 @asy because the rest of my questions will de for "r. Joyner.
21 ¥MR. BAXTER: No, Mre. Sholly, ion't counsel thenm

22 that vay. I would rather they not rest easy.

23 (Seneral laughtar.
24 BY MR. S¥OLLY: (Fesuming)
25 Q Within Dre. Jordan's guestioning, ¥r. EBroughton,

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

#His the Licensee done any evaluaticns of that to
see if there is any pecssibility of a feedback?

B (WITNESS BROUGHTON) That question gets into some
det=2ils of hardvare that I am not perscrally familiar with,
but the met' ods of isolating safety systems and signals from
non-safety systems are ones that there are acceptable
methods £¢ - doing that, and those sethods vere employed in
this case. But I am not familiar enough with the hardware
tc te able to tell you exactly what those vere.

Q Dr. Joyner, do ycu have anything aidicticnal to
cemark on that point?

B (WITNTSS JCYNER) I really cannot =2d anything.

0 Ckay.

¥r. Sadauskas, you discussed briefly about
switching the engineered safeguards buses if the first on
faij'ed, and you mentioned that there ar= redundant bdusas,
and that those could be switched.

20 you have any estimate of how long that might
take to accomplish?

A (NITNESS SADAUSKAS) No, I do not. I =-=- no.

o) Any idea?

ALDERSON REPORTING COMPANY, INC,
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A (dITNESS SACDAUSKAS) Koo
g Coul” yosu say vhather it might be in terns ¢

sinutes or tens of ainugtes, or -~

A (WITNESS SADAUSKAS) Well, it is my cpinian that
it would be in tecms of tans of minutes.

Q Curing that period of timse, then, would the
operator be able to take manual control 2f the ICS?

L] (VITNESS SADAUSKAS) In the event that the ICS
experiences a total power f£ailure, and that the red train
from which the ICS is powered fails totally -- and T really
cannot == I f£fini it difficult to postulate a2 failure like
that == tha ICS would be inoperative.

Q Yave you any idea as to what means operators could
tak2 during that period of time, Detween switching
engineered safeguard luses to control the plant? T realize
+«t might depend on what particular situation they vere in at
the tinme, but generally what I am trying to jet at, are
there systems that would be powerea that would enable the
opecrator t3 control the plant whila2 you got ICS back on line?

A (NITNESS SADAUSKXAS) Well, by control of the
plant, undioubtedly the plant would not remain at powver
level, The engineered safajuards features systems and the
reactor protection system wvould be cperable from the
redundant bus. So the plant would be in a controlled

situaticn by virtue ©f the fact that those systems are

ALDERSON REPCRTING COMPANY. INC,
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DR J7RDAN: T am a little puzzled at your
reticence t> ansver vhat happens if you lose pover, recause
sur=1ly the failure modes and effects analysis, you must have
followved exactly what happens if you lose power to the ICS.

What happens? You maje the -- was this a3 fault
tree kind of analysis or event tree analysis or not? %hat
happens Lif you lose pover?

WITNESS SADAUSKAS: VNo. What we did vas, using
the Baylor Yeter Company and 284 dravings, we identified the
source 2f pover for all of the ICS components.

DR. JORDAN;: The source of power?

WITNESS SADAUSKAS: The ICS receives essentially
from the subdistridution system five scurces of power.
There is a fixed socurce of power t .. powers the cooling
fans in the ICS cabinets.,

DR. JORDANs I see. S50 it is not a single power
surply.

WITNESS SADAUSKAS: You may note I said
subiistribution system. If I can run through it acain, the
ICS subdistribution system receives power from the 11 plant
inverter, or froa the regulated AC bus. From this
distri_ution panel the powvwer is subdivided tc the ICS, and
subdivided through five circuits.

DR. JORDAN: All the same voltage?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, SW., NASHINGTON, D.C. 20024 (202) 554-2345
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WiTNESS SADAUSXAZ: fas, Sirc.

DR. JORDAN: Same freguency?

O
2]
o
=]
L7

AITNESS SADAUSKAS: The current reading
circuits ar2 different,

DR+ JCROAN: Than the fusing.

WITNESS SADAUSKAS: BRight. In ocur study we
considered the removal cf each of the five powver subfeeds to
the ICS, and we did this to enable us tc have an
gnderstanding of how the plant would react to an individual
subfeed failure or to a major powver loss.,

D?. JORDAN: All righe,

Does that appear in the repert, the BAW, as to
vhat happens in each one of those cases?

“ITN

™

SS JOYNER: That is not in the report, sir.

w

That, it is my unierstanding, is part of your restart report.

DR&. JOBDAN: Are you saying that the restart
r.port has the event tree diagram that one can follow and
fin' vhat happens under each transient condition?

WITNESS SADAUSKAS:s No, he is not.

DR. JORDAN: Then I -- what did Nr. Joyner say vas
in the restart repocrt?

WITNESS JCYNER: Perhaps I misspoke, sir. I said
it vas my understanding that they had covered loss of powver
ir. the rastart report. That may or may not be true. I

seally cannot speak for tha restart report, and I should not.

ALDERSON REPORTING COMPANY, INC,
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Ofe« JORDAN: Did the failure acdes and effects
analysis followv what would hagpcn upon the lescs cf each one

cf these £five pover supplies?

» JORDANs And what happened. I invite you to
take e through the event -- what happens, 2vent by event,
upon the loss, say, as an exaaple.

WITNESS SADAUSXAS: The result of our study, as I
saii, ve removed the five subfeeds from the ICS, one at a
time. These five subfeeds are called ¥ power and Y powver,
also> called Hex and Y, and these tvwec sources primarily
provide powar to field 20unted sensors, such eas pressure
transajitters cr flov transaitters, thiangs of that sort.

The other =-=- one cf the other scurces of pover is
the agtopover systen.

DR. JORDAN; Whas?

WITNEZSS SADAUSXASs Autc.

DR. JORDAN: A-u-t-0?

WITNESS SADAUSXAS: Yes.

This essantially gsrovides pover t5 some computing
aodules, some indicaters to the auytotransfar relays which
enablz the opsrator to transfer the contrel 5f the various
control lcops froa automatic to manual node. The remaining
system is the hand pover system, and this system provides

pover for the geperators that allow the operator t¢ manuvally

ALCERSON REPCRTING COMPANY. INC,
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pos_tion the £final control elements. In addiition, it also
provides pover to the elactrical, to pgneumatic converters at

the control valves. The leading source of powver of the five
is the auxiliary pover source wnhich is used for the
energency feedvater systema. And we conducted this study to
enable us first 5f all to understand the failure modes of
the ICS system on removal of the various sources of pover,
the objective being to develop proceduras that cculd be used
by the control room operator in the event that one or more
of these power sources was left.

s a result of our investigation, we determined
that under the loss of 2ach ona of these systems that I
menticned earlier, certain indicators, transmitters, valves
in the :ys;ea vouli fail.

W2 have developed a list of these iteas, including
their €zilure modes, and it is our plan to conduct a test,
an actual test of the ICS system under controlled conditions
to simulate pover failure prior to the restart ¢f the plant,
t> 2nable us to varify the results of our study.

D2. JORDAN: Does the study -- can you turn to the
study and lo0k at it and see what it predicts would happen
if a particular pover supply fails?

WITNESS SADAUSKAS: Yes. The study contains a

list of indicatecrs and recorders, transmitters and such that

would be r2aoved from sorvice in the event that a power

ALDERSCN REPORTING COMPANY. INC,
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supply has fajiled.

DR. JORDA': And then == s0 all right, what
happens to the system, the stean supply system upcn failure
of, let's say -- choose One.

WITNESS SADAUSKAS: On the failure of ==~ the
system is operating in the plant at pover, and operating in
the automatic mode, that is, the ICS is in contrecl of the
plant.

DR, JORDAN: Gooi.

WITYESS SADAUSKAS: If the autopowver fails, the
control system will essentially fail to the manual mode in
the control room, between the ICS signals that are developed
in the integrated control systaem ands the cutgoing signal to
the final control element. For each of the final control
elements there is a manual automatic station. This station
provides the man-machine or operator interface between the
integrated control system and the plant operator. In the
svent that the 2¢ts power £fails and the ~- then the syste®
will revert to manual mode. This will be brought to the
operator's attention immediately.

These automatic stations tha*t I discussed earlier
have two indicating lights on them, one from manual, one for
automatic. In the event that the .itomatic powver fails,
both of these lights will be out. his wil! inform the

operator that the2 system has resverted to he manual mode,

ALDERSON REPORTING COMPANY, INC,
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in conjunction with this, “etropolitan Edison has
decided to implement 2 powver, 2n ICS gower acnitoring systen
prior to restart. wWhat this system does is it lcocoks at each
of the six majcr feeds to the integrated control system as
v@ll as some 2f th2 subfaais, and it providas the cperator
vith an enunciation and visual identification in the nain
control room to tell him exactly wvhich feed has failed.

¥N3w, once the systet has raverted to the manual
m2de, the operator will be able to operate the final contgol
elements by hand frcom the msanual automatic stations not on
the msain control board.

DR. JORDAN: Now, yon say this is scmething that
is teing planned tS be iaplenmented.

WITNESS SADAUSKAS: Yas. The encineering is wvell
under vay on the iaplementation of this.

DRe JORDAN: Is that in 2A4-1564? Is that one of
the recommendations?

WITNESS SADAUSKAS: You might consider that to be
one of the ra2comwendatiors of the power supply -- improved
pevar supply reliability in the sense that it is an
informaticn systenm.

DR. JORDAN: I sce. BAW-1564 does not spell out
what is needed in the way o0f improved reliability.

" B

L |

NZSS SADAUSKAS: I 40 not belisve so, no, sirc.

“R. SFOLLY: Dr. Jordan?

ALDERSON “ESCRTING COMPANY, NC,
400 VIRGINIA AVE.. S W, WAS: .NCTON, O C. 20024 (202) 554-2345
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OPRe JORDANY VYes, Nr. Shelly.

MR. SHOLLY: ' f=w gquestions before we nove off of

DE. JORVUAN;: Fine, go ahead.
2Y M. SHOLLYs (Resuming)

Q These pover failures in the ICS, I bdelieve you
indicated with the manual control station, that there was a
light that inforastha operator vhethsr the system is in
ranual or aute contrel, is that correct?

A (WITNESS SADAUSKAS) VYes, that is correct.

Q And that enunciator ligh:, does that appear on the
main enunciator panel or is that down on a control panel?

i (WITNESS SADAUSKXAZ) We ace monitoring the pewver
feeds to the ICT system, and we provide the cperator with a
comaon alara, i€ you will, that is all-inclusive, that
brings to his attention via an audibdle and a flashing alara
from the main enunciator system that one of the ITS feeds
has failed. We do not tell him with this alarm which one
has failed. However, conce he z2ts that alarm on the main
control doard, ve are zddins a series of six lights. The
fail light, or the light that is indicative of wvhich feed to
tha ICS has failed will de-energize, and the operator, cnce
he heccmes avare of the comnon alarm, the enunciater foruses
attention oa the light panel which will give him more

definitive information. And it is our heope that from the

ALDERSON REPORTING COMPANY . INC,
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list that we have developed, which will be sulstantiated Dby

an actual fiell te

i

t, the operator will know which
ingtruments in the control room are affected by this
particular failure.

Q Ke will <now that by procedures, cr how will that
be passed on to th2 operator?

A (WITNESS SADAUSKAS) Well, the list that we havre
nov will be verified by an actual test 2t the Island.
Following that test, the cperator will receive procedures
that will document the consequences in the main control coom

of varicus ICT £fajilures, pover failures.

g And this will all be done before restart?

A (NITNESS SADAUSKXAS) Yes.

e The procedure, the tasts?

B (dITNESS SADAUSKAS) VYes, the tests are scheduled

before restart.

CHAIRVYAN SMITH: This is in the restart report,
this information you just provided?

(Pause)

WITNESS SADAUSKAS: VNo.

OR. JCRDAN: The only reference [ saw in your
testimony to the restart report referred to Question 12, I
believe, ani that seemed to provide very little
information. 7t was very short.

421l, are you saying that if the au4’ =upply vere

ALDERSON RETORTING COMPANY . INC,
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to fail, the powver supply, that what would hagpen, there
woulds be cartain lights come 5n, there would bde ne pulling
cf control rod=, no closing of feedvater valves, nothing
like that happens when one of these power supplies fails?
All that happans is that the operator is told to take
control and there is no plant upset?

WITNESS SADAUSKAS: On the c=se that I cited,
which wvas the fajilure of the automatic pover feed to the
intagrated contrsl systea, the final control elerents would
remain in their last position. This is an inherent position
of the hardvare, the manual automatic stations have a memory
module that aonitors the automatic signal, and when the
transfer is made from automatic to manual, as wculd be the
case when automatic power f1ils, the final control elements
would remain ia that off position, with the exception =-- the
control rod drive systenm is powered exclusively from auto
power, the ICS portion, and failure of auto power would not
cause the rods to move.

CR. JORDAN: Okaye. Go ahead, ¥r. Sholly.

8Y ¥P. SHOLLY: (Resuming)

Q “r. Sadauskas, you mentioned, I telieve, that
there vas a study, a site specific study, a plant specific
study for T3T * prepared under your direction.

Is this part of what you have just lteen discussing?

A (dITNESS SADAUSKAS) VYes, sic, it is.

ALDERSON REPORTING COMPANY. INC,
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® Is that study in a written form such that it could
be submitted to the Scard and the parties?
A (dITNESS SACAUSKAS) VYes, it is,

SR. SFOLLY: Y¥r. Thairman, I believe that that
study should certainly be cubmitted by the Licensee. It
seens tO me that that is a rather important document that ve
should received.

4 -=- pardon

.
(9

WITNESS SADAUSKAS: I would like to
ne.

MR. BAXTER: T will have to confer with my client
as to the status of the document. It is the result of
additional work that has been done in response %0 a
reconmendation LW made as 2 result of the failure modes and
effects analysis which is what the Commission required.

T vill no5t taka issue with y2u one way or the
other as to vhether it is a crucial 4ocument for litigating
this contention. Tt is not clear to ae that it is, but ve
will confer about its status.

CHAIRYAN SNMITHE: 'r. 2axter, perhagps you can jive
us 2 more thorough explanation of how you view that
requirement in the “ommission's order, siaply that a failure
mnodes and effects analysis bde done, notwithstandinc how
detniled it is, howv reliable it is, hov good it is, how bad
it is, or anything else about it, just that it be done? Is

tha* the Licensee's position in the case?

ALDERSON REPORTING COMPANY, INC.
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e BAXTER; VNot zuitee I think that after the

-

accident at Unit 2, Three Pile Island, the staff ce

"
o
o

the first tise 7ained an agpreciation for interest in wvhat
the role of the ICT was in the speration of these pover
plants, and therefore, cne of the things the Comamission
diracted bde done a2t prior to the restart of the other ZLW
units, tut as a long term investigation by the staff wvas to
l1ook at what the failure moies and effects 0f these systess
vere, and I think it was so the staff could deternine
whather they precipitated, cause, aggravated or interfered
with the mitigation in response to transients. Certainly I
do not think it would have bdeen acceptable for us to file
t¥0o sentences or two lines. That analysis has bdeen “cone,
and the staff and the Lics:se; have beth determined that the
ICS is not a2 fajilere producer bdut (s a failure nitigator.

The fact that BLY also sade scme recommendations
£2r improvesents ian the balance 9f plant, by the way, not in
the ICS, and that they are teinc pursued I think is to cur
credit, but I 45 not know it is subsumed within the
Coamission's initial regquirement that you look at the ICS,

CHAIR“AN SY¥ITE: ¥r. Shelly was not ingquiring, I
don't believe, about the balance of glant, were you, “r.
Shoilv?

MB. SHOLLY: I 40 not pelieve so. I think one of

she things that I vant to point out is that we 2ill get to

ALDERSON REPORTING COMPANY INC,
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whether the failur? modes and effacts analysis is adeguate
ot not, You know, I am really not toco concerned about what
the staff and the Licensee have concluded. I think it
rem:ins for the Board to conclude whether it is adeguate or
not, and +f this document that ¥r. Sadauskas has had
prepared bears on that, then I think it is e2ntirely relevant.

CHAIRNAN SMITH: “r. Raxter, the Poard, without
having confarred with my cclleagues, I think I can sense
among my colleagues 3 feeling that we have had to try hard
to fevelop information on this point, harder than we would
have expected to.

MR, BAXTERs ¥r. Chairman, I can only say the
staff did supply as a reference work with their testimony
the 2ELW report. It has never been =-- I did not think
unclear vhat we were relyin~ on in our testimony in terms of
that reference. It is nct easy to anticipate wvhat the depth
or the nature of the concern is by the Bocard and parties. We
had almest no discovery by “Yr. Sholly on this Contention.
That is his right, but we got some juestions abdout the
maintenance history of the system. We had no EBoard
questions. The rastart report generally responds to the
ocder itenms.

CHRIRMAN SNITH: I am not referring to the
testimony as it wvas produced., 7T am referring to the events

2¢ this moraning. I mean, information has nut seemed to flow

ALDERSON REPORTING COMPANY. INC,
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Perhaps this would *e a goed time to take the
lunch break, and we can all go back and think about our

vievs on th2 Contention and th- issue.

-

will reccnvene at 1310,

L4

(dhereupgon, at 12:00 o'clock noon, the hearing in
the above-entitled matter recessed, to reconvens at 1310

0'clock pems the same day.)

ALDERSON REPORTING . OMPANY, INC,
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vhat he meant, and if not what he was referring %=o.
WITNESS SADAUSKAS: the study that we perforned
vas an evaluation of loss of power to the ICS NNI systenm,
and in_tne trye context it cannot be regarded as a failure
sodes and effects analysis.
¥R%. BAXTER: And it was not an analysis cof the
integrated cuntrol system, but rather just of the power

supply; is that correct?

WITNESS SADAU

wn

XAS: It was ar analysis of the
effect of power supply failure on components of the
intagrated control systenm.

MR. BAXTTR: The distinction that he made is that
it is not a parallel study to the one that SE&EW has performed
at.all.

And two, I hope with that in context, I would like
Dr+ Joyner just briefly again to tell us what the role c¢f
the ICS is in plant performance, and what Licensee and PBREW
intended to show with this failure modes and effects
analysis.

WITNESS JOYNER: The ICS is a non-safeiy grade
santrol system. It is not responsidble for proutection of the
plant. It aids the operator in controlling the plant to
make megawatts.

The analysis that we rerformed was done with the

goal of looking for failures that might be in the systen

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, S W. WASIYINGTON, D.C. 20024 (202) 554-2345
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standard fuactional systeam that we provide with each NTS.

We failed the inputs, the outputs, the functicnal comgonents
of the system, and looked for failures that prcduced
undesirable transisnts as far as €rom an overational
standpoint.

We were not able to find failures that would
affect the operation of the safety system. When large
failure occurs, ve get -- or a siganificant failure occurs =--
we Jet an upset in the plant, generally followed up very
3uizkly by reactor tripe.

When that occirs, the ICS role in operaticn and
control of the plaat is zinimal. The r£~4is are in the core.
The turbine is tripped and the ICS really no longer is
operating the plant.

2ar racowmendations were based upon failure modes
that we thought wvere undesirable from an cperability
standpoint. We then said, these failure modes shculd be
examina2d on a plant-specific basis and, if appropriate,
changes perforned.

That studv. however, #as applicable to all ICS's,
because they basically have the same functiconal design and
performance.

CHAIRMAN SNMITH: Did you use the word "fail"®™ as a

verb? You "failad"™ the components? You disabled them?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W . WASHINGTON, O.C. 20024 (202) 554-2345
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WITNESS JOYNERs That is correct. We pcstula

failure high, for 2xample, 1 flow transmitter may measure
from zero t2 7 million pounds per hour feedwater flow. We
wvould then postulate that that transmitter failed and
indicated to the ICS a flow of 7 million pounds or of zero
pounds, and looked at the operation o0f the system wi2i: that
failure osccurred.

(Board canterring.)

DR. JORDAN: I was thinking in terms of the
Crystal River event. Was that not a case of a failure
neither high nor 1low, but rather a sudden change, and the
ICS misoperating, calling on a higher power than should be.,
higher pressures . .refcre, and therefore the operation of
the PORV -- now, ¥as that not the type of failure which you
didn*t -- did you loock at failures of that nature?

I asked you this morning, d4id you consider
mid-range failures, and vou said no. Coes that mean
therefcocre that failures 5f this type were not included in
your failure modes and effect analysis?

4ITNFSS JOYNER: Well, we felt and I feel -- let's
30 back to the example of the flow transmitter. It measures

zero to 7 million oounds. 2 mid-scale failure would then

)

indicate 3-1/2 pounds to tha ICS,

Now, 1 felt that a failure that indicated the

largest possible flow or the minimum £low would produce the

ALDERSC’t REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W., WASHINGTON, 0.C. 20024 (202) 554-23458
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mOst saver2 plant r=sronse.
DR+ JORDAN: Such as therefore a situation that

they had an inc

"

ease in pressure in the reactor system which
would result in the operation of the PORV?

WITNESS JCYNERs Yes..

DR« JCRDAN: That would be one of the possible
¥ it could fail, then?

WITNESS JOYNERs 4Well, the ICS would not fail in
that nanner.

DP. JORDAN: Bnut the ICS could cause an increase
in pressure. Certain failures of the ICS could call for an
increase in power in the system, and therefore an increase
in the pressure, which would be handled either by reactor
trip or by operation of the PCRV.,

WITNZSS JOYNER: Well, the r2actor would trip when
the fallure occurred. It hits the high-pressure trip point,
rods drop into the core, and that basically terminates the
ICS or miniamizes the role of the ICS in contrel of the plant.

DR JOBDAN: Now, it is true, I guess, that the
reactor is supposed to trip tefore the PCRV; is that
correct? N§o, it is the other way around?

Which is it on the modified system?

WITNESS BROUGHTON: On the modified system, the
reactor should trip before the PORY opens.

DR. JORDAN: Right.

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE., S W., WASHINGTON, O.C. 20024 (202) 554-2345
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the PORYV.
DRe JORDAN: 1Is Crystal River not changed yet?
thought this wvas well after TNMI?

AITN

43

SS JOYNEP: I think it was.

DR. JORDAN; Where did the PORV go?

RITNESS JOYNER: Well, I really -- I hesitate to
discuss the Crystal Fiver transient, because it has been a
while since I lookad at the scenario. T did not really work
on it.

Bat it is my understanding that the pressure
signal failed -- not the pressure signal. One of the
modules in the NVYI caused it to open spuriously.

DR. JO.DAN: Yes. And nowv then =-- but you say you

felt it vas not particularly relevant to the study that you

vere doing, that the Crystal River transient is not levant

"
®

to a failur2 modes and effects analysis of the ICS?

dITNESS JOYNER: What we identified, sir, in the
failure modas and =2ffects analysis is that the loss of pcver
should be examined on a plant-specific basis, because we
recognize the undesirability of that event.

DR, JURDAN: I see. And this has been done at

Mi. BAXTER: Dr. Jordan, my next question was
g9oing to be to return to “r. Sadauskas and ¥r. Broughton and

ask them to review again the response to 2LW recommendation

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE.,, S'W.. WASHINGTON, D.C. 20024 (202) 554-2345
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1-3 and what Licencee has “one in resgonse tc their

suggestion that NNI/ICS power supply reliability be examined

on plant-specific basis, and in particular with reference

w

= ]

t2> 2 figure wve hav2 distributed over the luncheon break to
the parties and the Board entitled "Electrical Supply to
ICS/NNI Systaa,”™ which T would request the reporter mark for
identification as Licensee's Exhibit 19.
(The document referred to was
marked Licansee Exhibit No. 19
for identification.)
DR. JORDAN: You are goiang to bring out, then,

¢hat there is a failure modes and effects analysis specific

L ]

to TNI-1?

L
‘0

AXTERs No, there is not a failure modes and

.
(s8]

+3
=

analysis of the T¥I 1CS specifically.

DR. JORDAN: Cne of ay guestions is ¢oing to be
specifically, then, hov 40 you meet the long-tern order item
1, because ve believe that applies to TMI-1, not to the
acrass-the-board generic analysis.

MR, BAXTER: We are posing tvo guestions, and
let's do it one at a time. The first guest.-n to the
vitness perhaps should be why, in their view, is the
analysis performed by BELW applicable to the integrated

control system at TMI-1,

¥y question was going tc be to review fcr the

ALCERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W. WASHINGTON, D.C. 20024 (202) 554-2345
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record again what they are doing in response to BEW's
recoamentation on upgrading the raliability of the pover
supply.

Let's do them in that order, if you can. TFirst,
wvhy is the Licensee's Exhibit 18, the RiW report, applicable
to Three Mile Island Unit 1?

WITNESS BPOUGHTON: The ICS which was examined by
BE&W and analyzed in tlheir report is functionally +the sanme
ICS as we have at TMI-1., That is, it uses the same input
signals in the ICS. It has the same major functional blocks
as described in the repecrt, and even down to the details of
the individual modules which comprise those functional
blocks the TMI-1 system is the same as the system examined
by PEW.

The outputs of the ICSE are also the same in terams
2f ~omponents that are controlled in the plant, based on the
inputs and the logic of the ICS. So one of the things that
ve 3id when we got the BE&W report was to compare the inputs,
the functional description of the system, analyze it and the
outputs against vhat actually exists at TNI-1. And that
comparison indicated in some cases there might have been a
minor Aifference between the two systems.

For example, the 3&W study talks about an
automatic dispatch signal and the effect that that could

have on powere. That is a signal that ~ould come from a

ALDERSON REPCORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2245
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7012
dispatcher outside the plant to change electric lcad. We do

ure that

'o
b

not use that feature in sur ICS, so that was a fa

wve 4id not need to consider since it was not specific to

T™™I-1.

The only diffarance that we found that was not of
that minor nature, that it was an unused feature or the
alignment was slightly different. was the difference in the

power supply arrangement for the two ICS's. The gpowver
supply that we have with the T¥I-1 cystem is one which wve
described earlier, and we will ~» into again in some more

det2zil. And the power supply studied in the BEV report is a

e d

sii~h¢ly different power su-ply.

As 23 result, ve have done more looking 2t cur
iadividuval pover supplies at TM!-1, which was the first
reconmmendation of the BE&W study. So w2 feel that the
fajlures identified by the =L4 generic analysis in terms of
which ones they are and what they would cause to have happen
in the plant 4o accurately represent what would take place
at TMI-1, because of the similarity of the functional design
and the details of inputs and outputs.

¥R+ BAXTF®: Tha second guesticn, then, would be
to reviev for the %card and the parties again what the
Licensee is undertaking to do in response t> BEW's
recommendation %o study on a plant-specific basis the

NNI/ICS pover supply reliabilitv.

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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called "Electrical Supply to ICS/NNI System™ that we just
submitted as evidence, the ICS system is shown at the hottoa
of the diacram, identified as "auto”™ and "aux,"™ "hex,"
*hey,” and "fan.”

DR. JORDAN: Again, the acoustics in this room =--

WITNESS SADAUSKAS: The ICS sub-feeder system is
shovn at the bottom of this diagram, and the sub-feeders are
identified. There are six of them. They arsa fed -- tha
povwer source for the ICS system is 12-volt, €f0-cycle,
single-zhase power.

This powesr is develcped from the sngineered
safeguards bus.

DR. JCRDAN: What?

4ITNESS SADAUSKAS: Engineered safeguards bdus,
whi~h can also be powered by the red deisel in the event
that off-site power is lost.

DR JCRDAN: That is the =S bus on the right in
this diagraa; is that correct?

WITNESS SADAUSKAS:s At the top of the diagranm,,
the 480-volt supply -- there is a signal on the right that
means the voltage requlator goes to the ES bus.

DR. JCRDANs Ckay.

h

WITNESS SARDAUSKAS: Normally, power is fed from

the 480-volt bus through the resctifier, through the

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W WASHINGTON, D.C. 20024 (202) 554-2345
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left. The power is ncrmally floving from the inverter.

DR. JORDAN: Oh, I misunderstood your answver,
then. I thought you == T thought I asked if the normal
povwer supply was from tha inverter battary, and you said the
normal supply #as --

WITNESS SADAUSKAS: The inverter is fed from iwo
sources. It is fed from the red battery =--

DR, JOBDAN: The inverter is fed to =--

WITNESS SADAUSKAS: From tvwo sources. Jf¢1 can see
that it is fed froa the ra2d battery, and it is also fed frca
the 480-volt engineered safeguards tuse.

DRe JCEDAN: Through a rectifier.

WITNESS SADAUSKAS: That is correct.

DR. JORDAN: You are normally on a 480-volt bus?

WITNESS SADAUSKAL: That is correct.

DR. JCRDANs Rather than the battery.

WITNESS SADAUSKAS:s Correct.

P2, JORDAEN: T presume that is =-- that swit¢ch --
no, the battery; doesa’'t it just ride on the rentifier?

dITNESS SADAUSKAS: The battery is being charged
from the 480-volt ES bus. It is floating on the 125-velt OC
systenm.

DR. JCRDAN: So you do not liave to make ary
changes at all if you lose the 480-volt ES bus. The battery

is auytomatically -- it is there.

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

i

SADAUSXAS: Yese There is an auctioneer

t

circuit which 1lo2ks at both power sources and it transfers
power to the lbattery in the event that the 48C-volt bdus
fails.

DR JORDAN: I s=2. So the inverter does not ride
on the battery all the time, with the ractifier charging the
battery. That's what it looks like in the circuit diagranm
there, but that is not the case; is that what you are
telling me?

WITNESS SADAUSKAS: ©No, it is the case.

DR+ JCRDAN: It is?

WITNESS SADAUSKAS: The inverter can take powver
£rom the battery and convert it to AC pover, or it can take
ractified AC power from the 480-volt bus and convert it into
AC power for use by the ICS.

DR. JORDAN: It is one or the other. It is not
both. It is not both simultaneously?

WITNESS SADAUSKAS: No, it is not, that is correct.

Xow¥w, in the event that th«2 inverter fails, the
static auto transfar switch is designed to automatically
transfer power from the inverter which has failed to the
120-volt single-ghase regulated bus on the right. And it is
a high-speed transfer, and was pointed out earlier.

We do not anticipate any transients occurring when

this transfa2r takas place.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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DRe JORDANs All right. But this is another
480-velt engzineered safety dus, presumadly?

WITNZSS SADAUSXAS: It is a bus independent of the
inverter. It is powered from the r2d1 engineered safeguaris
povwer system, as is the --

DR. JORDAY: But there are two Class 1-F power
buses, and they are both shown here, one on the left and one
on the right; isn't that correct?

dITKESS SADAUSXAS: That is correct.

DR« JORDAN: Is that right?

WITNESS SADAUSKAS: That is correct, yes, sir.

Now, as asresu.: of the incident at Cconee -~

DR. JORDAN: What?

WITNESS SADAUSKAS: The incident at the Cconee
Nuclear Station, Duke Power, where the static auto transfer
switch failed tc transfer. We are aware of that incident
and in crder to improve the reliability of the Three Mile
Island power transfer system we are installing a new
remote-operated manual transfer switch, which is so labeled
on this sketch.

And it is dowunstream of the automatic switrhe In
the event that th2 automatic switch fails to transfer, an
alarm will be provided to the control room operator and the
operater will zznually transfer powver, again tc the same

bus, the 120-~volt bus TPA, via the new remote-operated

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, SW. WASHINGTON, D.C. 20024 (202) 554-2345
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7018
manqaal transfer switche.
DR« JORDAN: That is the one that takes a little

while to operate?

W1TNESS SADAUSKXAS: That is a manual operation,
yes.

DR« JORDAN: Yes, ves.

And during that pericd of time when you ha e lost
powar, say from the normal -- out of the inverter or the

second encineered safety bus by failure of that transfer
switch, during that period once you have lost power, are you
saying that the controls will remain the same, the control
rod positions, the valve positions for feeding feedwater and
so on? And so therefor:z duting +this paricd the plant will
centinue to operate?

WITNESS BROUGHTCN: It is likely, in a case where
the automatic transfer switch does nct function and it
raquires th2 operator to manually transfer power, that
enough time would last between the loss of power and when it
wvas restored that the plant would go through some sort cf an
ups~t, wvhich misht very well cause a trip of the r2actuc.

DR. JCRDAN: Yes, ockay. All right.

NITNESS SROUGHTON: I would note, however, that
this manual transfer switch for the new remcte-cperated
transfer switch is located in the ctntrol room. The

operator has a butteon in the control room that he can

ALDERSON REF DRTING COMPANY . INC.
400 VIRGINIA AVE., S W, vASHINGTON, D.C. 20024 (202) 554-2345



10

1"

12

13

14

18

16

17

18

19

20

21

22

24

25

7013
actuate to cause this transfer switch to meve. Ha2 does not
have to leave the control room to go out and manually
operate breikers.

It is labeled a manual transfer switch because it
takes an operator's action to cause the --

DR+ JORDAN: Of course, the hope is you will de
able to make the transfer, presumably, guickly enough to
keep the plant on line, because after all that is your main
job, to keep the plant on line.

WITNESS BROUGHTON: hat is correct. And that is
function of that static auto transfer switch.

DR. JCRDAN: Yes, yese.

WITNESS SADAUSXAS: The addition of the manual
switch is merely a way to improve the r2liability cof the
transfer of :owér.

DR JORDANs: Say it again?

#ITNESS SADAUSXAS: The adiition of the manual
transfer switch is merely a way to improve the reliability
2f the power transf2r, the raliability of the power tc the
T systenms.

DR. JORDAN: Yes, all right.
Do you have any further questions, ¥r. Baxter?
MR. BAXTER: Does that complaste your response to

BEW recommendation 1-A, the status of it? Do you have

anything else?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW_, WASHINGTON, D.C. 20024 (202) 554-2345
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WITNESS SADAUSKAS: I have nsthing further to sav.

AITN

)
(9]

S BRCUGHTCN: There are other things we are
doing to look at in terms of improvements of reliability of
the ICS/NNI power supplies. Those are not specifically as a
result of this recr imendation in the BfW report. They are
mor2 along the lines of improvements due to other events,
for example the Cr;stal River event.

CHAIRYAN SMITHs For example what?

WITNESS ZROUGHTON: We menticned scme of those
earlier. But th2y would be -~

CHAIRMAN SMITH: T did not hear vour £inal word,
that is all.

WITNESS BROUSHTON: The Crystal Siver 3 event was
another event which brought the reliability of powver into
guestion, aad as a2 result ve are doing further studies on
how to improve reliability -£f power.

CHAT2YAN SMITH: Could any member of the panel
explain soma2what better the Crystal River event? OQCur
understanding of it is that there was a spuriocus signal
which actually resulted in the partial wit.lirawal of the
control rods in the reactor.

Is that your understanding?

WITNESS JCYNERs I am not sure if the rods starcted
out immediately or not, sir. Irip occurred very shr.rctly

after the loss of powver occurred.

ALDERSON REPORTING COMPANY. INC,
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similar

increase.

aight to

hardwvare,

it has to

7021

CHAIRMAN SNMITH There was an increase, howvever,

utron fluxe.
WITNESS JCYNER: The indizatad neutron flux that

the operator?

CHAIRMAN SNITH

In actuality.

WITNESS JOYNER: [ suspect there was a small

1 never have 2xamined those transients. I know

approximately what happenad, but I'm a little bit hesitant

to> talk about it be_.ause I aight give some misinformatione.

I am reasonably sure that the trip was within
ten seconds following loss of power.

CHAIRMAN SEITH: Is =-- except, of course, the

difference in the reactor, 4o £fcossil fuel plants have a

system?

WITNESS JOYNER They us2 th? sane kind of

b»ut of course the control system is different, as

b2, hecaygse, You Xnowvw, we have a reactor as

opposed to a fossil-fired roiler. The ICS and the fossil

v~

controllers are very similar, and the ICS was indeed an
evcolution from control systems that controlled the cperation

of 2¢W once-through steam generators ian fossil plants.

CHAIRMAN SMITH: The principal goal, then, is to

to reliability, economy and e:ficien *?

WITNESS JOYNEP: That is correct, sir.

CHAIRVYAN SMITH: I mean reliability of the plant

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 584-2345
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to make megavatts. That is what we would 1lik

MR. BAX
gquestions. Thank
CHAIRMA
¥R. BAX

CHAIRYA

JOYNER: Right. You know, the purpose
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TER: Those are all =y clari

O

YyOUs
N SMITH: Ars you 3oing to offer L-19?
TER: Yes. I so move.
N SEITH: It is received.
(The document .efarred to,
previosusly markad ror iden
fication as licensee Zxhibd
Yo. 19, vas received in

ayidence.)

CHAIR™AR S¥ITH: If I carn interrupt your

cross-examination
Johnasrud, or can
¥R. SHO
pasition. 1T 2an
circumstances °r.

CHAIE®A

h
4]
QO
9

¢ 2re Sholly, do ycu have a repor?:
you tell us what the plans are?
LLY: It places me in an unccafortable
ra2port t35 you that under present
Johnsrud #ill not be able to e here.

N SMITH:s I don't want to =-

¥R. SEOLLY: She will be cosmmunicating with the

Boardi. She indic
out todav.
As far

instrument ranges

ated tc me she would te ga2tting 2 latter

as where this leaves us with the in-plan

contentions, they will not e here and
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am going t2

can 40 it a:
CHAIRNAN SNITH:
¥R. SHOLLY: An4

vish to go forwvard with it

on it and move ah2ad.
* don't know hew
the best I zan

CHAIRMAN SMITH:

close look nere. Hopefully, I
break.
To protect your interests =--

give you some idea of whether I

or jus* decline cross-examining

satisfactory that is, but that is

come up with.

T guess we are all invelved in

ite The Board is gzoing t¢c have to take a look at ite.
¥R. BAITERs ¥r. Chairman, I wanted to go dback to
that after lunche I'ms glad you brought it up. I had

forgotten it.

For my planning purposes, in order to make sure wve

have witnesses her2 and keep the flow 2f the hearing going,

I basically have t> call these things two days ahead of

Aind based on my preliminary discussions with ¥Mr.

time.

Sholly, T think after the integrated contrcl system issue

And sc ve will be

the next twdo may go comparatively faster.

needing to nake a determination, I think late today or

cartainly early tomorrowv morning, as to where the schedule

vwill be, if ve can possibly do it.

CHAIRYAN SNITH: Yr. Sholly is going to have a

busy day todiay. He has to have some time.

I think we all have toc go back and take a loock at

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S'W. WASHINGTON, D C. 20024 (202) 554-2345
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the contention and the testimcny that his been offered on
it, or has been proposed. [t seems to ne the earliest ve
can take it up would be tomerr~v morning, woca‘'t it, unless
wve take a rather long break at mid~-afterncon.

¥R. BAXTER: I: we can take it up as the first
iten tomorrow morning, that would be soon ensugh £or me.

CHAIRMAN SMITH: Okay. Would that be agreeable?

YR. CUTCHIN: To take it up tomorrow, sir? I have
a similarc problea, because I was going to bring it up at the
same time we discussed the schedule. T have the witness
availablas f5r th2 subject we are presently on. I have the
vitness available for the next issue that we are tc take upe.

But I have a scheduling problem with respect t¢

.the computer issue, which, if we get to it this week, there

will be no problem. However, if the ccmputer issue, which
would be th2 issue aftar next, £uns ovar intc next weekX, the
situation is this. ¥r. Joyce, who is our witness on that
subject, has a long-scheduled computer room review out, I
believe, at Comanche Pea¥, and he is the team 'ead:~ of a
ten-man team, and it would be impossible £for hia tc
reschedula2 next wesk.

o ve may run scut of gas in a hurry if wve start
shuffling things around and be back to the UCS cecntentions
very capidly.

CHAIRYAN S¥ITH: Yr. Sholly, the RBoard ~-- I myself

ALDERSCON REPORTING COMPANY . INC.
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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can call Dre Johnsrud, or Ys. ¥Ycran can, if your

relationship makes it dif€ficult for you to be candid with

-

the RBoard. Dil Dr. Johnsrud authorize you ¢to say that she
vould not appear this week?

¥R. SHAOLLY:s That is correct.

CHAIRMAN SMITHs: And that the relief she is
seeking is 30ing to be by letter?

¥R. THOLLY: That is also ccrrect.

CHAIRYAN SNITH: Is there anything else she
authorized you to say?

¥R, SHOLLY: No, sire.

believe if ve get like a 15 cr 20-minute break

this afterncon, I think I can pretty well take a lcok a+t the
congent;ons and the testimony and tell you what I want to do
with therm,

CHAIRMAN SNITHs: All right,

MR. SHOLLY: I would like to try to get it out of
the way today.

CHAIRMAN SNITH: All right. OCkay, we'll take 2a
little bit longer break and get that out of the way.

Go ahead with your cross=-2xamination.

Uff the record.

fDiscussion off the record.)

CROSS-EXAMINATION -~ RESUNMED

Y ¥R, SHOLLYs

ALDENSON REPORTING COMPANY, 'NC,
400 VIRGINIA AVE., S W, WAZHINGTON, D.C. 20024 (202) 554-2345
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ahat 7 wou' Like to do is tie together there sonme

-

of the lsos2 ends this morning tefore T get into some other

®

De. Joyner, Dr. Jordan asked yo scme gquestions, I
beslieve, about the BAW analysis in terms of failing signals
high and low and mid-scale failures. Are you familiar at
all with a neeting suamary that wvas prepared that dealt with
a meeting that took place on Cctober 23, 1979? It dealt

with a discussion of the RBRLW 1564 report?

v (dITNFSS JOYNER) Yes.
0 Were you not in attendance at that meeting?
A (dITNESS JCYNER) Yes, yes, I wvas.
MR, SHOLLY: I have a copy of the meeting summary
here. I would lik2 to have it markad £for identification
Sholly Txhibit 1.

(¥r. Sholly distributes documents to the 2oard and
parties.)
(The document referred to wvas
marked Sholly Exhikit No. 1
for identification.)
¥R. SHOLLY: I should point out here, before I go
on any further, that what I have handed to you deleted a

rapa2tition >f the questions that are posed in the meeting
summary. They are in the original document. There is an

enclosure from Tak Ridge which poses the same gquesticns

ALDERSON REPORTING COMPANY, INC,
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which are aidressed in “he pages which I have distributed.
So I Adeleted that. I did nct think it vas particularly
necessarye.

I also deleted the service lists, if that is okay
with ever-one. I Jjust wanted tc let you know.

DR. LITTLEs Mr. Sholly, I notice that on the list
of attendees at th2 meeting there is -- I presume that is
¥r. Joyner's name which is misspelled on the list there; is
that correct?

WITNESS JOYNEF: I 4o not know. I was at the
neeting.

DR. LITTLE: It must be you, then.

MR. SHOLLY: That is why I asked. I thought it
was him and it /as misspelled.

WITNESS JCYNER: . don't have a list of

n

attendees. It is handwritten?

DRe LITTLE: Last pagze.

¥R. SHOLLY: Enclosure 2 to the original
document.

WITNSSS JCYNER: I con't have thate.

Well, that must be me, obvicusly. There was no
"Yoyner” th2re.

CHAIRMAN SMITH: Scmeone lik=2 youe.

AITNESS JOYNER: I hope not.

RY MR. SHOLLY: (Zesuming)

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W., WASHINGTON, D.C. 20024 (202) 554-2345
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Q If you will look 2t Cnestion 2, which is at the

A ¥y numbers are different from yourse. Ckay.

It bezins with the words, guote, "The ICS signal

©

input failure assumptions.” Is that the same guestion you
are on now?

A (FITNESS JOYNER) I think we have different
covies. I guess maybe you had better pass me a c1 D .
sus~ect it is exactly the same. It is just typed
differently.

CHAIRMAN SNITHs I think it is detter if you work
from a copy that will be received in evidence.

WITNESS JOYNER: Okay. This is ckay. Thank you.

BY MR. SHOLLYs (Pesuming)

Question 2, the bottom of page 2.

L]

A (HITNESS JOCYNER) I have it.

Q It asks about the very issue that Dr. Jordan had
asked atout, the pessibility for mid-scale failures. 2nd
the respons2 indicates that the failure modes and effects
analysis as performed by BALW wculd noc highlight these types
of failures because of the definition of the ICS boundary;
and that there were at that point, anyway, no plans to
include mid-scale failures.

Has tha2cr2 been any additional work done on

mid-scale failures, or is any planned?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (2072, 5£4-2345
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3 (dITNZSS JOYNER) W=1ll, we have not expanded the

work to inrclude

the event that

loss of powar,

the report.
dow,

still telieve,

nid-scale failures. The most credidble -=-
would prodbably cause mid-scale failures is

and of course that was a recommendation of

in 2 single failure sense we believe, and I

that high and low failures of inputs and

outputs and modules gives a more drastic NMS response than

mid-scale failures. And I really do not think that we

missed any important failure modes by not assuming =-- by not

looking at 1ii-scale failures.

o) Are you familiar with the 2Jak Ridge review report

on 2EW 15647

A (dITNESS JOYNER) VYes.

¥R.

have it marked

nn

HOLLY: I would like to distribute that and

for identification Sholly Exhibit 2.

(fr. Sholly distributes dccuments to the 2oard and
parties.)
(The document referred to was
marked Sholly Exhibit No. 2
for identification.)
(Pause.)

BY ¥R. SHOLLY: (ESesuming)

Q If you refer to page 290 at the bottom, Juestion 2

w2 have ju=* YSeen 1iscussing is repeated, and there is a

ALDERSON REPORTING COMPANY. INC,
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somewhat different response prepared. Apparently this one
was prepared by Cak Pidge personnel, whareas the N5C meeting
summary vas prepar=d by somesone from tha NRC staff.

On page 21 there is a comment by Cak Ridge. It
says: "We find no specific evidenc2 to confirm this
assumption.” It says: "With regard to multiple-input
single failures, operating experience confirms that this is
a highly credible event which can result from the single
failure of a power supply in the NNI in the input signal
selection circuitry.”

It go=s on to give an example of that.

Now, T believe you indicated that you did not feel
that the mii-scale failures were important, or that they
would not -- that it would not lead to any additional =--

3 (4ITN=SS JOYNFR) I said the case where you are
most likely to get mid-scale failures is the power supply
failure. And ve did recommend improvements in NNI/ICS power
supely.

On page 21 they says "COperating experience
confirms that this is a highly credible event which can
result from the single failure of a powver supply.” T would
question tha stateament "highly credibles,” which in ay nind
means -- mizht mean highly probable, which has not been the

case at all.

But pover supply failures 1oc cause mid-scale

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE. 3. W., WASHINGTON, D.C. 20024 (202) 554-2345
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fajilures. You know, vwe kn.v thate And therefore ve
recommended improvements in that area.

Q I aight ask ¥r., 3roughton and ¥r. Sadauskas, then,
what specifically has been 4one by the Licensee in terms of
analyzing mid-scale failures or multiple failures resultinag
¢rom this type of powver failure?

b} (§ITNESS ERCUGHTON) The NNI/ICS pover supply
reliability study that we have mentioned previously is the
study which we are conducting to datermine what the effects
vould be if variocus power supplies vere failed. FTo this
yould include not 2nly mii-scale £failures of instruments, if
that was caused by the power supply, but any cother failure.

The study is in progress. There have been sonme
conclusions reached. But in order to actually complete the
study and feel confident in its results, one of the steps
would e to actually go out and conduct a test in the £field,
where pover supplies vere de—~energized and we could note the
failures of the various components and indications.

I can review what some of the preliminary
conclusions are of that study, if that would be helpful, to
indicate what some of these effects would le.

Q I 40 not particularly think it is necessary. If
the Board thinks it will help, it is fine with nme.

DR. JCRDAN: Yes, I would like to hear some of the

conclusions 5f *hs studv.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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WITNESS B3ROUGHTONs All rigsht. If I can refer you
back to the last license2's exhibit, which vas the Fxhibit
19, the diasram 5f the powver supplies to the NNI/TCS. At
the bottom of that exhibit, we list a distribution panel
ATA, and from it there are six feeders to the ICS and NNI.

#e have examined what would take place if each of
these feeders were lost individually, which is a
possidility. 3¥nd we are also looking at wvhat would happen
if there was a sustained loss of power to that compnlete
panel.

Ctarting with the feeder on the extreme right, the
oan2 labeled "fan,"™ that simply supplies power to cooling
fans in equipment cabinets. So the result of a failure
would re, cver a ptoloﬁbed period of time, increased
teaperaturss, possible coaponent failures, but certainly
nothing immadiate in teras o€ effect on the ICS or the NNI
or the plant due t> that type of failure.

The next tvo pover supplies are lapeled "HMIX"™ and
“HEY." 1In jeneral, the things supplied by those pover
supplies are transamitters for instruments in the plant or
racorders for thos2 instruments. And the general effect of
losing either HEX or HEY is that some iandicaticn may be
lost. It may be an indication which is not part of the

control system and therefore would not aff2ct plant control

iamediately.

ALDERSON REPCRTING COMPANY . INC,
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I think in some cases there is some indication
which might he part of the controsl system. If that wvere the
cacse, then there could te scme upset in one of th2 loops
that was involved in using that pacticular insti:ment.

The next power supply over is the one labeled
"aux™ ani that supplies power %to control the emergency
feedvater system valves when those valves are beinna
csatrolled by the ICS. So failure of that particular power
supply when the 2merjency feedwatar system was not in
operation, whea the plant is at pover, for exaaple, would
have no imma2diate effect.,

If the emergency feedwater system were in
operation follcwing operation at power, then there anight be
soms effact on the automatic control of leval using the
emergency feedwvatar system, or pechaps on manual contrbl of
emergency f2edwater using tne ICS.

Pyt at any rate, independently of this aux pover
to the ICS, ve are installing in TM¥I-1 a completely separate
vay to control the 2mergency feedwater syst2m independesnt of
the ICS, so that if this aux pover were lost automatic
control would not be available for the ICS system, but there
vould be manual control available.

CHAIRMAN SMITH:; That is a result of a Cecmmission
order in *his case?

4ITNESS BROUGCHTON: I bdelieve that was the source

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., S'W. WASHINGTON, 0.C. 20024 (202) 554-2345
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he change. I note that agpears in the order. B2ad this
change vwill address that iteam in the order, ves.,

BY MR, SHOLLYs:s (Fesuming)

» And would the failure of the aux supply ‘e
annunciated t5 the srerators so that they weuld knewv to
undertake manual control of the feedwater?

A (§ITNESS ERCUGHTON) Yes. Perhaps I should have
mentioned that one ¢of the modifications we are putting into
the plant bafore restart vwill be an annunciator which will
indicate when pover tc any of these s‘x feeders has been
lost. %o ther=2 will b2 a light and an alarm in the control
room, an audible alarm which will tell the operator that he
has a problam with one of these powver supplies.

And in afiition, there wvill be indicating lights
which correspond t2 these powver suppliss, which will tell
him whether or no+t that powver supply is energized or
de-energized. ~o he will de wvarned that he has a pover
supply failure and he will be able to identify which of
thece feaders is inoperative.

CHAIRYAN SMITH: What is happening at the plant
when the auxiliary feedwater is being controlled by the
ICS? What mode of operation is prevailing wvhen that is
happening?

WITNESS 3R0UGHTCN: The emerjency feedwater systenm

vould only be used when the reactor plant has been shut

ALDERSON REPORTING COMPANY, INC,
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downe. JO0 y2u would not be operating the turdbine. Thera
would De a minimal number of systems operating in the stean
plant and yon woul?d simply be removing residual heat.

DR. JORDAN: 2yt there was, during previous
testinony, questions concerning what might happen if we had
failures on the part of the ICT system. And the guestion
vas, for example, could there be a failure of the ICS systenm
that would call for closure of the valve in spite of the
fact that the valv2 should be opened.

ire there failures of that type, or are there also
failures of that type that would cause the opening of the
valve full open and £flooding of the steam generators? Have
such failures been lockaed at?

WITNESS BROUGHTON: Those wvwere tha types of
€ailures picked up by the failures modes and effects
analysis done by BEW. Those failures might be caused by
faulty input signals, faulty modules within the ICS, or
faulty output signals.

Since there are only a few components that are
actually coatrolled by the ICS, there may be several types
of failures which could cause the component to malfunction.
But the malfuncticons you mentioned of a valve being open
vhen it shculd be shut or vice versa are the types
identified by the failure modes and effects analysis.

DR. JORDAN: It seems to me y2u are nowv

ALDERSON REPORTING COMPANY. INC.
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controlling an engine

R4
"

ed safety featuyre.

different. You a not =-= it is a 1little diffe

"
w
"

ant, a

<
Q

see, from the protection systen. You 30 not try to control
the protection system. You control the rods. The
protection system is automatice.

You are novw controlling an engineered safety
feature, a system that is vital to safety. So the failures
in that systens can result in serious damage to either the
steam generators or to the core.

WITNESS BRROUGHTON: I did not mention any
engineered safety feature systems that wve were controlling.

DR. JORDAN: Ycou <o not consiier the emergency
feedvater system as an engineered safety feature?

AITNESS BROUGHTON: Wwith respect toc the emergency
feedwater system and the fact that it can be conttolied by
the ICS -~

DR. JORDAN: Do you consider that an engineered
safety feature?

WITNESS 3RCUGHTON: I do not believe we have
~ronsidered it as such, although we have said that we will le
upgrading it in the future to where it is fully safety-grade
and would b2 considered an engineered safety feature. In
part of that upgrade, vwe will providing all control of that
system independently of the ICS. That is certainly one of

the things that we would have t2 do to make it an encineered

ALDERSON REPORTING COMPANY  INC,
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safety feature.

DR. JORDAN: Gecod, And ve understand that,

3yt T am now concerned about the possibility of
ICS failures prevanting that from operating, when it should
be keeping the operator even from operating or overfilling
the steam generator, that this -- these are -- as T say,
this is an important safety system, whether you call it an
engineered safoty feature or not. It is a very important
system €or the safaty of the plant.

And so here is a system that is being controlled
by the ICS, and I am very much concerned about interactions
betveen the ICS and that system and those type of failures.

Have you considered those, and what is the
situation?

WITNESS BROUGHTON: Yes. Let's talk, then, for a
few minutes about how --

DR. JCRDAN: I believe this is plant-specific and
not 3E&W -- the BEW system has various ways of providing

engineered -- Davis Besse is different, for example, than

T™I-1.
WITNESS JOYNER: Could I offer something, sir?
DR. JORDAN: VYes.
WITNESS JOYNER: The ICS controls only the
auxiliary feed valves. It does not control =--

DR. JORDAN: PTrecisely.

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




10

11

12

13

4

15

18

i 4

18

19

21

24

25

70

v
(e )

RITNESS JCOYNERs It does not control the startup
pumps or what have you. 3So its role is ainimal in control
of emergency feedwater, just control 2f the two valves.

DR. JORDAN: Shut or open; it is terribly
iaportant.

WITNESS JOYNE®: That is correct, sir. !nd ve
could £ind no single failure that would cause both emergency
feed valves not to> provide water to the steam generator. So
there was no single failure in the ITS which wvould prevent
pcoper operation o2f the ICS.

They run on two separate generators, two level
measyrenents, twe set points, tvo sets of mcdules. So no
sip:le failure could be found that could prevent operation
of toth sides of the emergency f2ed systen.

And in addition, if you have a failure and yon
have not lined up -- it is my understanding, and I will ask
these gentlamen to ceorrect me, tecause it is
plant-specific. B2ut unless you have an aux feed start, the
auxiliary feedwvater valves will not be lined up. S0 a
fajlure in the ICTS would not affect the system at all, in
that the valves are not lined up to provide water to the
genarators unless we have an auxiliary feedwater start.

That is right, isn't it, Gary?

WITNESS BROUGHTCN: I do not believe that is the

case at T¥I-1. 3But with regard to the same comments, =2ven

ALDERSON REPORTING COMPANY . INC,
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dere, siy, t0 cpen the emerjency feedvater valves

when the valves should not be opened, 1f the pumps are not

running, 1

£ the system has not started, there will not bYe

any flov into the steam generator, so there will be no

consequence to the plant as a result of that tvp= of failure.

°R.

JORDAN: Under certain circumstances, you have

said that the integrated control system does control the

position of the valves in the emerjzency feedwater systenm,

and it controls those valves so as to set the level of the

watsr in th2 steam Jenerators to 20 percent or SO percent or

whatever the desired level is.

Are you saying that there is no failure in the

system that would fail -- it would alwvays set the level at

.

20 percent; no matter what the failure is, that the level

automatically coes to 20 percent or whatever it --

WITNESS JOYNER: What I was saying is there is no

single failure that would affect emergency feedwater control

to both genarators.

bR,

JORDANs To loth?

“WITNESS JOYNER: To both A and B generators. Each

generator is provided with emergency feedwater. Fach has

its own valvee.

DR.

The ICS then controls =--

JORDAN: The ICS =-- why can't it tell both

those valves to go shut or both of the valves to 3o

wide-open?

ALDERSON REPORTING COMPANY, INC.
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WITNESS JCOYNEERs Tt could, if we assumed multiple

©

DR« JORDANg But no single failure will do it?

WITNESS JOYNER: That is correct.

DRe JCRDAN: That is what you are saying? That
has been one of the consequences, then, of your failure
nodes and effects analysis.

WITNESS JOYNER: Ve found no single failure which
could cause misoperation of both emergency feed systems.
And as long as ve get some emergency -- if wve get flow to
one generator, we are senerally okay.

DR. JORDAN: All right. How about overfillinae?

WITNESS JOYNER:s There are some failures which
cou£& cause one generater to overfeed. Now, that
information is resadily available to the operator and the
£low rate is such that he would have time to --

DR . JORDAN: He gets a varnine?

AITNESS JCYNER: He gets a warning. And in
addition, unless the aux feed system i:c started, it would
not overfeed. It is a very limited amount of time. Most of
the time ve do not have aux feedvater. Yost of the time we
have main f2edwater. And a failure in that case would not
really affect the systenm.

DR. JORDAN: Yes, I am concerned about main

feedvater transients.

ALDERSON REPORTING COMPANY, INC.
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Okay, that is enough for the noment. GO ahead,
¥r. Sholly.
2Y MR. SHCLLY: (Resuming)

Q lona this immediate line of single failures, I anm
correct that the integrated control system is not
safety-grade; is that truye?

A (4ITNESS JOYNER) That is true.

0 Why wouldn't it be prudent, then, to assume
multiple failures? 1If I understand NRC practice, anyway, i:
a system which is not safety-grade you assume multiple
failures or you assume that the system fails in a
combination of worst possible ways in order to do ycur
safety analysis, or the effacts analysis. Why vasn't that
done in the failurs modes and effects analysis?

2 (dITNTSS JCYNER) That wvas not a safety analrsis,
as you aicht note. A failure nodes ani effacts analysis is
a single failure tachnique, that wve lock at a failure and
det2rmine what the effect of that failure is on the systenm
under study. That is the way it 1is done.

Q Have you done any studies at all on multiple

failures regarding ICS?

A (JITNESS JOYNFR) VYes, yes.
s) What did those studies involve?
A (AITNESS JCYNER) Well, they were not done for any

particular reason T can recall, except Xnowledge cn our part

ALDERSON REPORTING COMPANY. INC,
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consequences of multiple failures?

B “2ll, that is the safety -- the safety analysis
performed for the plants looks at multiple failures. VNow,
this analysis wvas done as a single failure type analysis to
deternine ara=aas where we aitht need to study or to make
changes to the ICS, where failures were possible or had been
experienced in the field.

Q This is something that concerned me very greatly
in reading through the EB&W 1564 and the Oak Ridge review
repert on 1564, And I fougd a number of instances in the
Oak Ridge r2port vhere they referred to the lack of multigle
failvre analyses.

Zn particular, I think there are tvc guotes that I
would like you t2 look 2t and perhaps you can jet an idea of
wvhat I'm driving at. Maybe vou can be a little more
responsive., I may not be pesing the gquestion quite the wvay
I vant to.

If you would look on page 8, about the middle of
the page, the second paragraph under "Yultiple Failures."
The last sentence in the first paragraph concludes what you

said, thats "The failure modes and effects 2analysis is

suited tc the single failu-e analysis and it is not

ALDERSON REPORTING COMPANY, INC.
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addcessing aultizle failures.”
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Q
"

convenien
It goes on to say thats “"The inability te address

multiple failures may be sisificant, since failures can

occur in the ICT without being annunciated.®™ And %the last

part of the sentences says that: "Cince sufficient eviden

0

e}
to the contrary does not exist, multiple failurc-induced
transients 11y have a significant probability.”
aithout analyzing that, how could you be sure,

then, for instance, that multiple failures would not result
in, say, doth ¢of the feedvater valves being closed, as "r.
Jordan was driving at?

A (dITNESS JOYNER) Well, when vwe have -- let ne
stress again, when we have a major upset in the system, the
first or on2 of th2 first things that happens is ve get a

reactor trip, or ve would expect a reactor trip. After

rt

that, the influence of the ICS control on plant performance
is ainimal.

W2 continl feedwater and we control atmospheric
dump valves, or tha2 condensar dump valves if the condenser
is available. 7e 40 not contrel -- manipulate control reds
or the turbine.

S5 the effect of ICS malfunction is greatly
ainimized hy the trip of the reactor. In any event, effects

of multiple failures are bounded by the safety analysis, and

ve feel confident that these failures are not a sigrificant

ALDERSCON REPORTING COMPANY. INC.
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ems are not affected oy

failures or performance, and they operate independently

h
O

oving r2actor trip.
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DR. JORDAN: B2y "cafety systems,” are you now
including eaergency feedwvater or not?

H#ITNESS JOYNER:s Mo, =ir, I a2m not.

DR« JORDANs You are not. OQOkay.

WITNESS JOYNER: 2lthough I

&
[

ight poins out that
emergency feedwvat2r ~can be operated independently »nf the
ICS.
3Y MR. SHPOLLY: (FPesuming)
-~

Q I understand what your personal or professioral

opinion is regardinae the seible effects of multiple

0
o

fajlures. 32yt the 2ak Fidge report specifically says, at

least the ¢vay I rea2d jit, that suffi-ient evidence tc the

®

contrary dces nct exist. S0 they seem to be assuming, in
the lack of or a2bsence of sgecific evidence to the contrary,
that multiple failure-induced transients may have a
significant probability. 3ind to me that is a rather
significant conclusion.

i think perhaps sonethind to explcre at this point
is just exactly what is done in the safety analysis you are
talking about. Is that the safety analysis for the plant or

for the system? Wdhich safety analysis are you referring

ALDERSON REPORTING COMPANY. INC,
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X (RITNESS JOYNER) The plant safety analysis, vou
know, TNI-1 safety analysis. You know, not the ICS safety
analysise. -~ doc not know of anv.

I nissed your guestion somewhat, T think.

Q The safety analysis for T¥I-? would include
analysis of multiple failur=s in the ICS systenm?
3 (WITNESS JOYNER) It does not assume improper

cperation of non-safety systems. And T think, tco, if ve go
back to the Oak Ridge report and loock at page 1 and 16 of
that report, v= se@2 2 lot of ajgreexeant that the study was
indee¢d sufficient. Tor instance, at the bottom of page 15,
the last sontence states: "We are satisfied that failures
within the I?S itsel? do not constitute a significant threat
to plant safety, and that furthes analysis of thi: type nay
not de economically Jjustifiable."™

And chapter 6 basically concludes, the report is
adequate and sufficient for its purpose.

Q I recognize what that last sentence there that yocu
read states. I believe if ycu exanmine it in the context of
what else is said on that page and the preceding pages, you
¥ill see that they are refarrins to failures within the ICS
as it is defined and liaited in the 3&% report.

In the Oak Ridge review report, it goes to scme

lan3th exprlaining why they feel that limitation -- why it

ALDERSON REPORTING COMPANY INC,
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12

13

4

16

17

18

19

20

21

22

24

25

places linmjitations itself cn the ytility of the recort

itself,
One of the things they pointed to =-- sive me a
momsnt.,
(Pauces.)
» On page 13, the second paracraph, under "Cperating

Cata,"™ it concludes that: "Only two percent of commercial
cperating plant trips were caused by internz! ICS failures,
@xcluding power supplies.

I think if you look at it in that context, that
external failures within the ICS certainly 4o not appear to
constitute a significant threat. 2Zut if you read further in
that paragraph on page 13, it says: "uf the remaining
trips, one-third were caused ty operator-technician errors
and two-thirds by ICS interacticns with control eguipment,
fajilures of controlled equipment, ICS inputs, including
pover supplies, and failures c¢f other contrcl systems.”

This seens to be one of Cak 2idge’'s major
criticisas 5f the P2EW report, that it failed ¢c consider a
sufficiently large or sufficiently scoped definition of just
vhat the ICS was, but rath>r defined it rather narrowly.

2 (RITN=SS JOYNFR) Well, if you read the first five
chapters -- sections, you might get that impressicn. I kaep

-= T had to read the thing thre2 or four times myself to

really get what I think was intended by the vwriters of this

ALDERSON REPCRTING COMPANY, INC,
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r2ally vher2 they say what they think. If you look at the

top paragraph on page 16, paragraph 2, it says: "The PFYER

vould have been of greater significance i£f it had been

expanded to use other systems with which the ITS interacts.,

such as non-nniclear instrumantation and its pover signal

sources."”

]
or

Then it 30es on to say, skipping a2 sentences:

is not evident that redoing the analysis at this point to

include this information would be worthwhile."®

This is 2 strajightforvward statement of the problen

of their conclusion, I think.

Q I an?ecrstand their conclusion and I understand

what they said in the first five chapters. They seem to me

-

to “e somewhat contradictory. Unfortunately, an not

technically gquzalified to address that. That leaves me in a

it of a f£fix right now.

It just seems tc me that there is some

contradiction between betwveen what their statements are in

the first five chapters and what their conclusicns are. The

conclusions doc not seem to follow from their discussion, and

som2 of their statements in the discussion seem to me %o

dirsctly contradict or cast doubt on some of the testimony,

and alsc come 0f the oral testimony that has been going

on

ALDERSON REPORTING COMPANY. INC,
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1 on todavy.

2 The discussion of multiple failures, T think, is

3 one example.

4 MR, BAXTER: ¥r, Chairman.

5 CHMIRMAN SMITH: "r. Joyner, yo2u indicated you had
8 spent some time studying the repert, trving to understand

7 what was in the minds of the authors, and it wvas a reviev of
8 Yo2ur own report.

a Can you give any help to ¥r. Sholly in addressing
10 == I mean, in the first place, to understand his perception
11 of the reaport? Can you give him any help along that line?
12 WITNESS JCYNER: I can give you what I think about
13 the report and wvhether that is the correct assessment of why
14 it seeas to be contradictory cr not I 4on'* knowv.

15 CHAIRSAN SMITH: “Vould you object to that, ¥r.

1¢ Sholly?

17 ¥R. S OLLY: No, sir.

18 CHAIRYAN SMITHs It scems to be what you are

19 seeking.

20 ¥R. SPOLLY: Ffin=. Go ahead.

21 4ITNZSS TOYNERs If you look at the title page --
22 CHAIRYAN SMITHs “hat?

23 AITNESS JOYNER: The title page, page 1, where it
24 %ives the authors of the resport, the top three =-- Anderson,

25

Ditto,

and Stone

The

they are from QJak Ridge. next three

ALDERSON REPORTING COMPANY. INC,
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Cak Ridge and the rest by

¥R, SYOLLY: When the staff gets or, I will try
and remember to ask them that.

WITNESS JOYNER: T might add that there is nothing
vecong with a discussion == a1 report which discusses what
aight have been 3ione, what could have been ione, and then
evaluates those alternatives and determines whether or not
it really is Jjustified.

Because ve could have analyzed multiple failures
dces not mean it vas necessarily required, or even
i2sirable.

2Y EP. SPOLLY:s (Resuming)

$ Parchaps I can focus in on one part in particular

in the “ak Ridge report that I feel jives me the mcst

protlems, anid aayb2 you =Zan comment 2n how vou £f2el., That

is reflected in their reconmendations and conclusions. If
you look at the general findings of the ORNL review, which
begins on page 3, keep in mind that on2 of the very £first
things they point to, they say in the second sentence in
that first paragraph, they say:

"With no other concerns expressed in the guidance
given in the NRC order, the BELW analysis is more notable for

vhat it does not include than for what it does include.”

ALDERSON REPORTING COMPANY INC.
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S that vere not in the report, many of
whizh se22m to be rather imgortant. And what I am tzyine to
get to is Jjust how useful is the F¥EA which vas done, when

thaere are 31l thas2 other gquestions remaining, scme of which

apparently vere raised by the Commission order that the F¥EA

vas done in resp’ nse to?

A (dITNESS JOYNER) The £irst juestion, please?
g “hat Commission action caused BEW to do LW 15647
1 (WITNESS JOYNER) ¥y understanding of the

agreement between -EW and '2C is based on a memo of April
1979 from 2ne 2f sur people to Mr.*Denton, in which ve
explained t> hims in 2 reasornably straightforvard fashion
wha* wve would do in the r2liability stkdy.

It v2s not performed as tnhe result of an NRC orier
craferred to in that paragraph. We agreed =-- and T will trcy
to remember what we agreed to 490:

Jne, to dc a survey of field performance of the

Tvo, to perfora a failure modes and effects
analysis of the ICS, which we understand quite clearly what
the ICS is. And one of the things you must dc before you
start on any kind 5f failure analysis is understand the
system that you are analyzing. And it vas quite clear %o us

wvhat that naeant.

ALDERSON REPORTING COMPANY. INC,
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¥e agreed o make reconmendations.

-

2 And if I think a ainute, rechaps I can think of
3 the other four. 2ut in general =-- and I can get at the
4 dreak =-- can deternine exactly what wve agreed to for you, if
s you would like.
3 8ut in general ve met that commitaent quite well,
7 I am convinced, with the report that we prepared. We did
g not perform the study as a result of these =-- this
9 Comaission that is bdeing referred to. That order is ¥ay '79
10 2and I was already at work on the report when it was 4one.
11 Q In other words, vyou dispute the position taken in
12 the Cak Ridje report that the FYEA vas dcne in response to
13 NUREG-0%607?
‘ 1‘. . 4R. BAXTZr+» ¥r., Chairman, I am not sure wvhat the
1§ relavance is of what it was done in response to. EFut I have
16 30t a point of clarification that may or may not help Mr.
17 Sholly.
18 Aut th2 same confusion arose in the Fancho Sece
2 19 case. If you look at page I of this Oak Ridge 4dccument,
they cite as foctndote 2 -- and they are citing to 21 sentence
21 that says "NRC orders,” and the footnote is to NURFG-0560.
22 %e find a confusion on the =2uthor's part hare between that
23 staff document, which vas issued in late ¥ay, and Commission

24 ocders which had already been given to BELW Licensees. And

25 ¥ha* they are r2ferrin? to in this page is the executive

ALDERSON REPORTING COMPANY INC,
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suanacy of the YRC »arders.

it does not exist. t is the sxecutive sunmmary of

o

NUR:ZG-=-C560. €o I bdelieve throuchout the document, when the
Oak Ridge aithers ar? speaking about what they view to be
the Commission's directive thevy are really talkin~ about

that Tedescs report, the first staff study of feedvater

transients, and nothing that the Comaission ordered.
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licensee's and the staff understanding, too. Could the
staff -- are they in a position to reply richt now? I ¢think
it is a fairly iaportant point.

NR. SFOLLY: I think it is very isportant in order
to ‘eteraine whether the study zet what it was suppesed to
or note.

“R. CUTCHTIN: Let us discuss it and come back
after the break, ¥r. Chairman, and give yocu a complete
ansver.

CHAIRYAN SNITHs Fine.

(8oard conferring.)

CAAIREYAN SNITHs shile we are on this subject, is
there anyon?2 abdla to t211 the Pcard what role, Lf any, 214
the ICS play {in the accident at THI-2? e vere vondering
hov this ocder happened to eond up in the Commission‘'s crder
of August 9. TIts close relationship ¢o the high psressure
injection -- I mean the auxiliary feedwater?

¥R. BROUGHTON: I 4o not know what the reasons
ver?2 for tha YEC's interest in the study, but I have looked
at the T¥I-2 accident seguence enou~h to know that the ICS
was not a factor ia that accident. It was nct an initiator

and it performed as it should have throughout the time that

it wvas called upcn.
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axpressly sat fort!: in the -
relationship to tha feedwater system it would not be within
the gcope of this proceeding.

M+« Sholly, do you have any feelins on this?

¥R. SHOLLY: The only thing 7 aight suggest ve
mizht £ind sut is to gc bdack to minutes of Commission
neetings whan they ver2 debating the Qujust 9th order, dut I
40 not Xnow if you are 32ins to £ind anythirg there or not.

CHAIRYAN SMITHs It also appeared in the
Javis-Besse crder and the Ranche Secos order.

¥P. BAXTEP: VYes, sir, it is in all of thea, and
there vas testizony by meabers cf the tfulletins and QOrders
Task fForce, some of whom, at least Mr. Capra will bde coming
Upe He gave testimony at fancho Seco as to why he thought
the issue was included.

(Poard conferring.)

CHAIPYAN SNITH: Are vwe wvaiting for you, 40 yvou
«now? what is your impressicn of what we are dcing now, ¥r.
Cutchin?

MR. CUTCHIN: I understood you all were going
forward and that my response to the guestion was that I
would have to discuss it and wve would respond after the
break,

CHYAIRVAN SHMITHs “hat's right, you did say that.

ALDERSON REPORTING CCMPANY. INC,
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wa2ll, this would be

Fow @2ush

ainutes.
ight, we will take a
1S~sinute
(Fececs,.)
CHAIRMAN SEITHs *r. Shelly.

As £ar as Contention S5, which is the
one that Or. Johnsrud, ECNP was supposed to be lead
intarvenor on, I can proceed on gquestions in two specific
areas, which I do not think would take =-- prodably less than

an hour, certainly less than an hour to explore. 2And in

crder to easure ‘“1at, I will pgut the parties on ao0tice as o

vhat they are now.

Cae is whether the hijgh range monitoring systen
vill or will not be installed prior tc restart, and the
other I want to ask some guesticns abocut hew icdine is
aonitcrad, The tastimony leaves me vith some guer*ions as
t> how that is don2, and T would like to pursue that,
Beyond <that I do not think T would have any 2ther cross
examination.

CHAIRMAN SHITH: I dc not knov vhether it is

necessary t> have all three 0of the panel witnesses ansver

for your guestions. Do you have a feeling for that? Hayble

ALDERSON REPORTING COMPANY, INC,
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¥r. Eroughtaon can tell us, sinca you are on the ganel zhat
vould de adiressing that ccntention.

« BROUSGHTCN: I lelieve those two areas could
probably be addressed by two o0f the *hree vwitnesses.
CHAIRYAN SMITH: ‘woul? you have any ohijection to
only those vitnesses on the wtitten testimony knowledgeable
in your area attaniing?
¥3. SHOLLYs I have no probdblem with that,
CHAIDPYAN SNITH: How about =--

*®. CUTCHIN: For the staff.

LA

CHAIRMAN S¥ITHs: The ctaff's presentation is
entirely on E, C and B(1)(3).

4R, CUTCHINs VN3, sir. We have “r, Stoddard and
¥r. Bridges. Yr. Stoddar? addcesses Y¥r. Sholly's contention
in its entirety, and if the juestions are only based cn ¥r.
Shelly's contentiosn, it would appear toc ze that the only cone
ve need bring would de “r. “Stoddard.

Now, the gquestion would be could ve get an
ajr2ement that the tastisonies could be stipulated into
evidence so that we 40 not have the prodlem of having te
bring the witnesses up t2 sponscr the testiaony.

CHAIRMAN SNITHs That was the gist of ay

guestion. There is no use *ringing people hers sclely to

identify an item of testimony if we are not going to exaamine

thea if you are ajreeadle 2 having the testimony stipulated.

ALDERSON REPORTING COMPANY INC,
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. 1 MR, SHQLLY: I should have explained that I 2 not
2 intand to cross examine the staff's vitness. I thiak those
3 tvo are diracted at the licensee's wvitnesses. I woculd not
4 object to such a stipulation.
5 CHAIRYAN SMITHs Would you cbiect to having ¥r.

8 Stoddard’'s testimony being received by a €form of affidavit?

) 7 MR. SHOLLYs That will be fine.
3 M2, BAXTERs We hzve no objection.

: ) CHAIRMAN CNITHs You have no objection.
10 ¥R+ BAXTEF: That is correct.
11 CHATIRMAN SMITHs <hat is the Commonwealth's
12 position en that? .
13 4R, THEODCRE ADL:Rs I have no problems with

. 14 Stipulating as to ir. Stoddard's testimony. I would like to

15 ask Mr. Sroughton one guestion concarniang the capability of
16 those two witnesses to answer questions regarding the scope
17 ¢f accidents for which the radiation monitors are designed
18 and hovw you define the worst case accilent.
. 19 wouli those two witnesses be adequate for
20 Jquestions in that =2rea?
21 YR, BROUGHATON: T am not sure if that wcoculd be two
22 ©f the witnesses or if that would require the whole panel, I
23 vould have to rereviewv which parts were spensoced by which
2¢ Vitnesses,
ve

25 o THEQDORE ADLE®s That is w#within our area of

ALDERSON REPCRTING COMPANY. INC,
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cancern.,

CHAIRNAN SMITH: %Ye =2an leave it up to the
licensee, then, t2> bring whomever they bel.eve is necessary
to n2et these concerns, with the understanding that the
missing wvitnesses' testimony would be stipulated.

¥ze. Cutchin, the Roard vanted to inquire into what
the position of the parties -- we have not ourselves --

MR, CUTCHINs Decided. You may have questions of
othsr wvitnesses.

CHAIRYAN SMITH: That is possible. And ve will
announce that the first thing tomerrov sorning.

¥2. CUTCHIN: Thank you, sir.

MR, BAXTERs I am in the dark, Yr. Chairman --

waybe I am the only one =-- about what we are doing about
ECYN?,

CHAIRYAN SNITH: We have.not gotten there yet.

MR. BAXTER: Okavy.

CHAIRYAN SNITH: ©Now, what is your position with
respect to the tastimony which is directed to ECNP,
Contention 1(4d)? Do you have any interest of your own in
pursuing that aspect of the presentation?

4R. SHOLLY: I do2 nct. That would have

represented the lines along which ve would have split the

cross examination as we had previously 1iscussed.

el

CHAISYAN SNITHs You and a representative of ECNP?

ALDERSCON REPORTING COMPANY INC,
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‘ 1 MR. S®CLLYs That is correct. Consegquently, I

2 have really not paii much attenticn to what the response o

3 ECNP's contentions were.
4 CHAIRYAN S¥ITHs “o, sther than just dividing the

§ subject matter detween the two intervenors, you hav

i)

not
8 worked together on 1 cross examination approach. You Just
7 divided the sulb’ect matter, nothing else.

8 4R.

n

hvilL¥s We would have gone further, but Dr.
9 Johnsrud's illness has prevented us from getting together.
10 CHAIRMAN SNITH: VYes. What is your position on
11 that aspect of the testimony? That would be the staff's

12 panel 2nd the balance of licensee's testimony on the issue.

"
Y

e

'—l

13 Mr. 4
. 14 2. THEODCRE ADLE®: We have not divided our

16 questions. We did not pay any attentiun to what testimony

16 #as direct2i1 at what intervencr, so I have not analyzed

17 that. I presum=, howvever, that I would be afforded the

18 opportunity to cross examine on the entire piece c¢f

19 testimony, so I am not sur: I s=2 a problen.

20 CHAIRMAN SNITH: I am sorry, I missed -- I did not

did not understand

4

729 appreciate the import of your r=marks.

22 YOCu.

10 not understand

L=

23 ¥R. THEODORE ADLER: Perhaps
24 YOUr question.

25 CHAIRVYAN SNITH: In looking at this I see

ALDERSON REPORTING COMPANY, INC,
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witnesses Jensea, Oglewade, Bolgser and

-~

CNP Centention 1(d), which is separate

s

v
w
n

3
"
n
'J
w
or
b
<
(/]
g
Q
™

from *h> Stoddard testimony.

MR. BAXTER¢:¢ Our testimony is divided also, ¥r.
Chairman, although it is on one piece 5f paper.

CHAIRYAN SMITH: VYes.

YR. THEODCRE ADLER:; I thought you were referrin
to licensee's testimony.

CHAIRMAN SMITH: I will be in a moment. I just
sort of reversed the directicn to keep you alert.

(Laughter.)

MR. THECDCRE ADLER: I do net think I am a2lert

-

enough because do not have here both pieces cf staff
testimonys; I only have th2 Ttoddard testimonye.

CHAIRYAN SMITHs OCkay. All right. So could you
prepared in the morning to state what your position would

MR. THEODCRE ADLER: Yes, I will.

CHAIRFEAN SMITH: That is the 4¢#C staff testimony

€3

g

on Cont=ntion 1(d), which was received by us October 2, 1980.

As far as the portion of the licensee's testimony directed

to ZCNP Contention 1(d), would you state what your posi*.cn

would be there? That begins at page 6.

MR. THEODORE ADLEE: Again, I am not sure I

urierstand your gquestion. Are you saying there is a problenm

in introducing tae tastimony in the absence 3£ ECNP?

ALDERSON REPORTING COMPANY. INC,
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CHAIRYAN SNITH: ™he gquestion would e 4¢ you have
any cross examination plans for it or on it?

¥R. THEODORE ADLER: The thiri gquestion on page 6
would be within tha area 9f conca2rns that I raised earlier.
Again, I presure that licencee still vants to introduce this
evilence, and iZ Dr. Johnsrud chooses t2 not avail hersel$
of her right to confrontation, that is her decision. I
presume that this a2vidence will be introduced and we will
have an opportunity to cross exaaine on it.

CHAIRMAN SMITH: This is what ve are addressing,

o

wvhether this ics going to be required if the intervenor who
offared this conteation dses not wish to or is not going to
be available for cross examination and no one else wishes to
cross examine. I hesitate to have these peorle come here
s0l=ly €for the pucrpose of identifying the ta2stimony and then
being excused. Unless there is a worthwhile purpose of
having them here, I do not think we should bring them.

MR. THEJODORE ADLER: They are the saze panel of

.

vitnesses as ar2 addressin~ ¥r. Sholly‘s concerns.
CHAIR¥AN SMITH: Sxcept that that was two out of
the three could satisfy "r. Sholly's concern for the

licensee's panel.

NR

4

« THEODORE ADLER: The only additional concern
had wvwas the scope 2f accidents concerned.

CHAIBYAN SMITH: Ckay. That shculd give you some

ALDERSON REPCORTING COMPANY, INC,
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guidance, then. You can present whoever you »elieve can
cover those concsrns.

MR, BAXTER: So it would be the Boari's plan to
proceed vith the issue this week in the order we previocusly
set?

CHAIRYAN SNITH: Yes, that is the case. I stated
the Board wishes to> consider after we adjourn this evening
the extent to which it itself has an interest in the

contentions. That is, if these contenticns, for example,

(2
"

had been, ECNP contentions had been withdrawn earlier or

- |

there had besen a dafault earlier, would we have insisted o
the issue b2ing presented on our own? We have not decided
that.

The ECNP contentions survived, as I recall, on %he
basis that there had been no discovery and thefefore the
licanses hail not bdz2en pra2judiced. YNow, as compared to the
other two contentions on this subject matter, which the
Board itself, because it was not covered Ly other issues,
decided shcuid re kept in the proceeding, we have made no
indication on ECNP 1(d4) whether or not it involves an issue
that the B2oard itsz2lf wishes to hava explorsd on the racori.

Do yocu share my memory of that?

MR. TROWBRIDGE: That is correct.

¥R. CUTC®IN: The staff recalls that is the reason

ne¢
o

those two were not dismissed 2long with the others.

ALCERSON REPORTING COMPANY, INC,
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and see if the tastimony sufficiently covers its needs and
whether it would have to have that testimony excanded by the
witnesses 21 the stand.

CHAIRMAN SNITHs: TRat is right. It may very well
alsc be that the Board looks at it and does not even care if
the testimony is offered. .rC W2 may say offered and we may
nave some guestions, we may have none. I don't knowe. But we
just have not had an opportunity ¢to evaluate it as our owvwn
issue.

YR« CUTCHIN: That I understand, sir. Am I to
understand now -- I apologize, I am a little confused --

that we would fiaish this issue, next take up containment

isolation followed by the computer matter on Sholly 13 and

(5]
M
-
o

ECNP 1(a), and then next we would take up Sholly F and
1(4)7?

CHAIRYAN SMITH: Yes. We are now acting in
response to the parties' urging to let them know if and to
wvhat extent they have to prcceed with the testimony
presenting witness2s on these issues, and with the
understanding from Mr. Sholly that no one £from ECNP would
appear during the timeframe during which this is scheduled.
ECNP is communicating with us by letter.

W2 are 3oing to try to give the parties guidance

as to what we belisve is appropriate, but the first thing we

ALDERSON REPORTING COMPANY, INC,
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intarested in the coantentizn insis
have done that. WNe will have done that tomorrow.

The first thing #e danted to 1o was s=2e what Y“r.
Sholly and <hat the Commonwealth would insist upon or
raquest in any event in relaticn to these issues, and then
the 2oard will say what it wants, if anything, and then we
can deal with the problem of what seems to be an impending
defzult or the possibility of it by ECIP.

MR. SFOLLY: ¥r. Chairman, the only other thing I
voniered about is ay memorv is confused on what ¥r. Cutchin
had said earlier about the availability of staff vitnesses
on the computer and the instrument range contention. If
there can b2 a change made there that will accommodate the
vitnesses, I am am2nabla to that, but I wonrld like to know
ahead cf time.

¥R. CUTCHIN: Yy understanding now, Yr. Chairman,
is that if tnere is a good chance that we will get t¢ the
computer matter this weekx, I have no scheduling problem. I
4id not, t> my knowledze, have 3 scheduling prcblem with
respect to the Tholly S and ECN? 1(d) anyhow, but ny problem
with respect toc the computar issue is that if hes does not
appear this week, I will not have him available for at least
another wea2k. Ye will not re available next week.,

MITH:s Ckay. 2ut we had anticigated th»

183}

CHAIE ~AN
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coaputer contention gces »efore § and ECNP 1(2).

¥R+ CUTCHING Yes., sir.

CHAIRYAN SNITH: Okay.

¥BR. SFOLLY: *hat is what ay confusion vas ons
vhich vas first.

CHAIRYAN SNITH: Is there anything elsc wve need to
address on this problen?

¥R. CUTCHIN: Notning further £roams the staff,

I had indicated, sir, that I would attempt to get
an ansver to the guestion that I understocd to be gcsed as
sort of a chicken and egg problem, perhaps, but the problen
that I had understzod to be posed was what was EAW 1564
submittad in response tao?

- am not sure wve will eve:.have a definite and
exact answar, but it is ay understanding that ian the
iamediate afteraath 0f the T¥I-2 accident, the licensee's
pecple volunteered to do a failure modes and effects
analysis in that saze timeframe. YNeither the staff nor
others were ablsolutely surs as tc whether there was soze
cause and effect relationship between ITS failures and what
hagpened at TNI-2.

CHAIR.AN SMITH:; At that time that was not
determined.

Y2, CUTCHIN: That is my understanding, and the
possitility that thsre may have leen some interrelationship

A_DERSCN REPORTING COMPANY. INC.
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in
.

e clearly the ICS centrols both main and emergency

]

0

m
[ 9
o

eelvate

2

are aspects of those, and since the main feedwater
transient could have been theoretically caused by an ICS
failure. 2Anyhow, T 2am not sure we will ever get an accurate
answver ther2, but nrany things were happening in the sarme
timeframe.

2ut T understani that the failure modes and
effects analysis was something that was volunteered by the
licensee. The Coamission’'s orders in effect were
confirmatory in nature and therefore made that volunteered
analysis an order requirement, and T guess NURES 0560 were
the studies that resulted in thate. Th2y vere going on at
the same time.

The staff, for the r2asons I just stated, thought
it would te a gocd idea and it sort of evolved from that,

but I am not sure we will get a clear answver as ¢to what came

"

first a2nd s> on.

CHAIRMAN S¥ITH: Since that time, ¥r. Cutchin, has
the staff been abl2 to identify any involvement of the ICS
in the accilent at TYI-2?

¥R. CUTCHIN: It is my present understanding that
the staff does not believe that there was any cause and
effect relationship between ICS problems and TMI-2. A name
I stumpled ove} about half an hour agoc was Jglevie,

Q-g=l-e=-v=-i-g,

ALDERSON REPORTING COMPANY . NC,
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(20ard csonfere:

CHAIR®AN ITH: The Davis-Cesse order and the

other B5&W orders wvare issuel initially in late spring,

BAXTE2: The Rancho Saco order was on Yar 7.

I do not recall the date 2f the Davis-Resse order. My

understandiag is they were all about the first week of Yay.
CHAIRMAN SXITH: Abcut the same time.

r

All rich:, Mr. Sholly, I guess you canr continue

your cross 2xaaination.

3Y MBR. S¥OLLlY: (X=suzing)
» °te Joyn2r, we touched earlier, in my maind very
triefly, on ¥ha* possible differences there might e betwveen

- -
the ICS 721

onder 1

[

-

nd 820 hardware, 2s you put it. I
you would explain in a little bit more detail just what the

differences are between the 7271 and 820 systenms.

83}
o
St

A (417X

™

353 JOYN Bath are electronic analog
control lines of controlled eaquipment, bdoth supplied by the
same vendor of controlled eguipment. Eoth have basically
the sare capabilities in that those two lines c¢cf equipmant
both have integrators, function generators, summers, bias

modules, tristable modules, bistable modules, velocity

s standard in the

[

liaiting modules. That kind of equipment

control industrye.
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You can lcok ian the catalogus
Foxtorcugh, Honeywell, the recple who supply analog
equipment and find that kini of module. The ICS is composed
of these blocks of control equipment. The difference
Petween the two systems is hovw the modules themselves, the
single components are designed internally. That is 99
percent o0f the difference in the two systenms.
They 2re rack mounted in standard-size cabinets,

about the same physical size, weight and look very similar.

Q0 Based on the da2sign of thcse two units, would you

expect any differences in performance between the 721 and

8207
A (4ITNESS JOYNER) Functional performance, no.
c No difference?
A (WRITNZSS JCYNER) No.
Q Would you expect any difference in £failure rates,

internal failure rates?

A (dITNEZSS JOYNER) If equally maintained, T would
ex: ct little difference. I beliesve that there have been
some failures, and the r2liability study pointed that ocut,
of specific 721 modules scmewhat more £ailure prone than
othars. Laet me see if I can find that table.

(Pause.)
Pige 5-16 in the report, the ICS Reliability

Report. Tt lists failure rates by tvype 0of module. You can

ALDERSCON REPCRTING COMPANY, INC.
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see with the exception of relays and scme plus progccrtional,
plus integral, nmodulas have a very low failure rate. I
might point out that as a statistical study of the
reliability of these modules, it is probably not that valid
in that the sample sizes are not really that big, and I
would not want to base a scientific dec sion or engineering
decision on r2liability on these samples sizes.

Q I think -that agrees with the Dak Ridge
conclusions. They state that although the 820 appears to be
mors reliable, that there are insuifficient d4ata to conclude
it is statistically significant; and you would agree with
that?

A (WITNTSS JCYNER) I agree that comparatively, to
compacr2 the 727 and 821 module reliability and to come up
with a figure that would say 82" is 6.2 times more reliable
than 721, that is not Justified. We could probably draw the
general conclusion that with the exception of a couple of
modules, 721s are as ra2liable as 820s. I would e more
prone to drav that conclusione.

I might add that as you could expect, failures
were more concentrated at some plants than others. It is
very heavily dependent on the kind of maintenance they
receive on the 2quipment.

Q In th= NBC meeting summary in response to guestion

11 which appears on page 6§, there are two terms mentioned

ALDERSON REPORTING COMPANY. INC,
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NER) let ne £fini that again.
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O

Juestion 11, page 6 of the NBEC meeting summary. It
is a3t the bottom of page 6.

(Discussion off the record.)

WITNESS JOYNER; I have one marked 6.

8Y MR. SKEOLLY: (Besuming)

don ‘'t think the guestion itself is as

[ ]

g
significant as the two teorms. What I wanted to do is
understand what these two terms meant. They are burned-in
failure rats and accelerated failure. <“hat do those mean in
the context of the discussion?

A (dITNESS JOYNER) Burned-in failure rate means the
initial infant mortality that you would expect with
electronic =2quipment., If it lasts a zew months, it is

lik=1y t5 last guite a while.

0 Okay.
A (dITNESS JOYNER) And that is what that term neanse.
Q 4hat about accelerated failure? That is used in

the guestioa.

B (§ITNESS JOYNER) Normally when ycu look at
lifotime failure rates you see that they are fairly large at
the reginning of life, during the burn-in period. They than
become relatively s¢mall and constant, and as ycu approach

the end of the 2xpacted life of the eguipment, you csee that

ALDERS "N REPORTING COMPANY, INC,
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ard you have an accelerated

did anaot s2e that when we lockel at the

at the hardwarce history, hardware perfcrmance

you interpret that to m=zan that the eguipment

has not reached the end of its expected lifetime or that the

performance is souavwhat better than 2xgected?

A (WITNZSS JOYNER) I interpret it to mean that the
equipment still has guite 2 long, useful life left. You
would erxpect it to> last 10 to 15 years, as an estimate. I
don't intend to convey it is designed for a 20-year
lifetime, but aftsr that period of time you may see certain
components begin to deteriorate, like capacitors or other
equipment that ages, and you would see the failure rate
increase. It would nct be a2 catastrophic-type thing in that
one day you walk in and everything fails, but a burn-out, a2
vear-oute.

Q I think perhaps the next question will be directed
ts r. Sadaaskas ind Mr. Broughton.

The Restart Report r=ferences the training that
the cperators have received in the operator accelerated
training program, and this is covered, as near as I can
tell, on page €-13, which I believe is Volume 1.

my T

I would note that under TMI ¥odule 2 on page 6-13

ALCERSON REPORTING COMPANY. INC,
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indicates that the cperators

apsart 4
epPo2rft L
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ceived four hours of training in the integrated control

system. Téo basic guestions. Is that the extent of the

"

operater's retraining since the accident on the IC~; and i
it is not, could you explain what additional training
ralated to that has taken place?

3 (dITNESS BROUGHTON) I will have to preface ny
remarks by the fact that T am not deeply involved in the
tcaining program, and there are certainly things which are
taking placs in terms of training that I am not familiar
with. 2ut I am familiar with some of the training which is
conducted in addition toc the accelerated retraining progranm,
and that is some of the training conducted at the BELW
sirmaglator.

As part of the simulator training, some of the
avolutions which ware conducted in the simulator do involve
training on the intesrated control system. There are both
some classroom training in which the basic operation of the
system is reviewved, and there is training within the
simulator on not only normal respcase of the integrated
control system when it is functioning groperly, but there is
training on things like operating the system in hand versus
automatic, either as a result of failures cr tests or some
evolutions in which it would be preferable to control in

hand rather than automatic.
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3 22 you kanow if there has been or is there any
iatent to include in that training the powver failure mcdes
that wver2 iiscussed earlisr today, the various types of

ower fiilures and what that <does and what the prceccedures

'

tell the cperators to d¢? VYas that been included or will it
be?

3 (¥§ITNEZSS BROUGHTON) ‘'hen the study that we are
pecforming is coamplated and all the various power failures
have been identifiad and 2ffects on the plant and the
desired operating procedures have been developed tc deal
vwith those 2vents, then the normal practice of the plant
staff would be to train on those procedures specifically.
and that ttainxn? in most cases includes th2 background
information that an ¢perator should know as tg why the
procedure says to 40 the things that it does.

In that way it would bring in more specific
results 9f the studies that have been performed toc develcp
the procedurss.

¥R. SHOLLY: Give me 2 moment. I want to make
sur2 I have cover=2d myself up to this point.

(Paucse.)

2Y ME. SHOLLY: (Resuming)

o A fev more things relating to the QOak Ridge review
and ; BEW report.

We startad bdrieflv &2 3et into the general

ALDERSON REPCRTING COMPANY INC,
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£indings of the ORNL review and did not get very far because
ve got off 5n 3 tangent on why the stuiy was done and what
the source 2f the orders vas.

The General Findings section of the Cak Ridge
report, which is on pages 3 and 4, identifies a number of
limitations on the RLW report. wWhat I want to do is go
through each ¢of those and see if you agree with them or if
you take issue with thea or what your position is as far as
these limitations as Cak Ridge <ees theam,

The second paragraph, which consists of one
sentence, says "The significance ¢f the ICS to safety (Item
A) is not aldressa2i."

Do you agree that that is the case or do you have

sCme remarits to make on. that?

N

A (d4ITY

(8]

SS JOYNER) No, I 40 not agree with that,

o What specifically in 2AW-1564 would yocu say meets
discussine the significance --

A (§ITNESS JCYNER) I am looking for the paragraph I
would like to read which I think covers that. Page 2-1 in
the report, second paragraph. "The overall conclusion of the
FEMA is that the reactor core remains protected throughout
any of the ICS failures studied." That is, I think, a
safety statement. We looked for that avent, were there

failures that not tc be the cas2, and we could not £find anv.

C 7hen you =ay you looked £or those failures, you

ALDERSON REPORTING COMPANY, INC,
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mean within the scope o0f how you defined what the ICS is in
the repor“e. I ask2d that -ecause =--

A (HITNTSS JOYNER) Yes. The ICS as defined and as
it oxists. I am not trying to take issue, but ICS is a very
definite system. It is not that we said, ycu know, this
constitutes the ICS. That is n>t the case. We did not
arbitrarily deiine it. Tt is well known to constitute the
functions, this hardwvare, these inputs, these outputs, and
ve searched thrcugh that system £for single f:ilures that
would cause the ccre not to be protected.

¥YR. JORDAN: I guess i 3Sholly is kind of waiting
for me to say soamething because I had picked up the

microphone. I will make 2 comment that does nct necessarily

draw a conclusion but it might raquire a response from

(v

either Y“r. Sholly or from lYr. Joyner.

I rather have a feeling that the Jak Fidge review
is very broad in scogpe and is really, in a sense, critical
of the idea of a failure modies and eff2cts analysis that is
limited to the ICS systeme. BEs has done a failure mode
analysis of the ICS system. I believe that the CENL review
concludes that that is not a tarribly significant
accomplishmant as regards overall safety; that the safety
analysis of the type cf a WASH-1400 is more productive; that
a failure modes analysis of ICT does not tell you a2n awful

1ot about overall safety 2f the feedwater systems, the

ALDERSON REPORTING COMPA’. . 'NC,
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on of the ICS with all the ctrher sY ms and so on.

n
t
L

b

intarace

-
=

(&9

«
Q

: . =
ar tha @ is €ritical

ot

reacson, therefore, Tak ?i
in that they would have liked to have seen a much broader
analysis, but I believe it is probably the position of BEW
that that was not called for in a failure modes analysis for
: ol B8

Sow, would you care to address my comment? D¢ you
think I have 3 proper perspective or not? Coes it need
nodifying? If it dces, I urge doth you and ¥r. Sholly to

iddvise ne.
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AITNESS JOYNER: Well, if you read th-~ Cak Ridge

ends to call for more work than what
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vas done. There is a tendency on the part of RED acadenic
type people to always want to 45 more. I do not -- I will
not agree that it did not accomplish something. I think it
really did.

what vwe failed caused feedwater perturbations. It
caused reactor trips. It gave us a good insight as to what
failure is iue to NSS. So it was very worthwhile.

fne recommendations that cane out of this report
are valuable, and had ve not done this piece of work ve
would not have gotten those recommendations, which have
merit and have value.

We could always have done more. (n fact, we could
still be working now and not have any recoamendations
wvhatscever.

T think Ozk Ridge recognized that, although if you
150k on page 16 ia their last chapter, they says "The F¥EA
would have been of greater <vignificance if it had leen
expanded t> include other systems,” and so on and so fecrth.
2yt their last centences:s "It is not evident that redoing
the analysis at this point to include thnis information would
e vorthwhile.

DR. JORDAN: That is what I gather their position

ot
=

is, that a F¥YE: analysis is not going to tell you all that

ALDERSON REPORTING COMPANY. INC,
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much about osverall cafety.

#ITNESS JCYNER: It is not the end-all. Zut it
ices give you very useful ea2rly information on what you need
t2? look at. And I think that is what the recommendations
cam2 out with., These are areas that ve need to examine.
Other areas of failures may be there, are nat so important,
and perhaps 4o not deserve the emphasis that these do.

CHRIRMAN SNITH: 1I=s there anyplace in the 0Nak
Ridge report standards against which th2 authors of the 0Oak
Ridge report measure the failure modes and effects analysis
by BEW, or does it boil down to just how they would have
gona2 about it if they wer2 doing it?

Are thera any standards which are assigned in
measuring the P2&Wd report?

WITNESS JCYNERs VYes, sir. de agreed to perfornm

the report 1lonc the gsuiielines 2stablished in IFEE Standard

372.
DR. JORDAN; 3527
CHAIRYAN SMITH: 372.
WITNFSS JCYNERs 352. I am sorry. And that

outlines what should be done. That was one of our
agreements, that ve voHuld use that document as a guiding
source of what we did.

CHAIRYAN SMITH¥: When Oak Ridge measures you

against that document, what do they conclude?

ALDERSCN REPCRATING COMPANY, INC,
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S JOINER: Well, I do not know that they

specifically saii that, sir. They did make some general
comments here.

Page 15, the first full paragraph, it agpears,
quotes: "The manufacturer contends, and “e agree, that:
one, the system prevents 2r mitigates many more upsets than
it creates; and, two, the system is generally superior to
manual or fragmented control schemes.”

CHAIRVYAN SNITH: 1Is it your view they are talking
about safety here, rather than reliability of the plant and
efficiency? 1In Item No. 2?

WITNESS JOYNERs From an operability staandpoint,
from the stanipoiant of keesping the plant operating.

CHAAIRXAN SMITHs Capz2city factor.

4ITNESS JO

<

NE!

2
'

Yaking megawatts, performing its
intended function. It is nct a safety-grade system and
r2ally does not control the safety systems that are needed
for the plant.

WITNESS BROUGHTON: I think that item also says
that in fact this control system does rrevent challenges to
the protection system, in that it mitigates upsets.

CHAIR:ZAN SMITH: It avoids challenges.

WITNESS 3ROUGHTON: It avoids challenges to
pcotective systems. And the conclusior, after locking at

the field data, was that it prevents more of those

ALDERSON REPORTING COMPANY, INC,
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challenges to the protective systens, zafety systems, than
it actually creates by malfunctions which have cccurred.

DR. JCRDAN: Again, if you are speaking nowv of
"protection system" meaning the scram system, I think is
“hat we saidi this morainge.

WITNESS BROUGHTON: That is correct. ©2ut in the
mode of the ICS =--

ORe JORDAN: The safa2ty systesm =-- I define the

v

emergency feedwater system as part of the safety system.
Then there would be no evidence one way or the other on
that, as far as I knov.

WITNESS BROUGHTON: No. But when the ICS is heing
called upon to operzte to contzcl the plant, the plant is at
power. And the first safety system which it will challenge
is the reactor protection system., It cannot challenge the
othnrrs.

PR. JORDAN: Immediately thereafter it will le the
system that has to take care cf the afterheat.

WITNESS BRCUGHTCN: Only for some failures.

DR« JORDAN: Following a scraa, some system has to
take care of the afterheat.

WITNESS BROUGHXTON: Yes. And the one which
usually doces that is the main feedwater system, controlled
by the ICS.

DR. JCRDAN: That is right, and it is controlled

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE,, S.W., WASHINGTON, D C. 20024 (202) 554-2345
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by the ICS follcocwing a scranme.

RITNESS BROUCHTOY: Yes.

DR. JORDAN: S0 I guess the juestion is, does it
prevent challanges to the emergency feedwater system =-- does
it 40 a better 3i2b than the operator would do?

WITNESS JOYNER: I think that is their conclusion
in the paragraph, sir, that it is generally superior to
manual, fragmented control schemes. That is how I read that
statenent.

DR. JORDAN: It depends on which safety system you
are talking about, I think.

¥R. SHEOLLY: Ds. Jordan, there is one remark that
is made in the discussion porticn of the Oak Pidge report
which, you know, in this case is directly .relevant to one of
the things that is stated in the testiaony and on this
particular issue.

On pige 3 Dr. Joyvyner's testimony says: "The ICS
has prevent2d more reactor trips than it has caused, and
thus its net effect has been a raduction in the number of
challenges to the reactor protection system.”

On pag2 11 of the Oak Ridge report, the last
paragraph above where it says "Fower Supplies"™ concludes
thats "The REW analysis asserts that ICS actiocns have
averted nore trips than they have caused. *lthough this

assartion is not pertinent and is pradkably true, the data

ALCIRSON REPORTING COMPANY, INC,
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prasented do not substantiate the assertion.”

That to me seeans to be somewhat in conflict with
the testinmony.

8Y ¥R, SEQOLLY: (Resuming)
Q Whan you say the ICS has prevented more reactor

tTips than 1t has caused, is that your personal opinion or

is that basad upon scme statistical study or operating

history?
R (NITNTSS JOYNER) If you will turn to page S5-14 in
the reliability study, Table S5-7,

Q Page -~ what page was that, acain?

A (WITNZSS JCYNER) S-14. That table describdes
runback actions at one particular plant over a five and a
half-year period of coperation. During that time there were
3 total of 27 reactor trips from all causes.

D%, JORDAN: 47?7

WITNESS JOYNERs 27, sir.

Curing that time there were 47 successful
ctunbacks, although T will have to say that ten percent
stepload increases and decreases are not really runbacks.
Byt those are -- at least the first three really cannot be
1isputed, that a successful acticn of the control system did
prevent a trip in that case, and that is 32 ¢of those --
tactine trip, lcad rejectiors.

At that particular plant there had been a total of

ALDERSON REPORTING COMPANY, INC,
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146 turbdine trip or load rejections and similar events as far
as the ASS is concerned. In one case the turbine throttle

valve slamma2d shut very rapidly. That is for the turbire
Ltl:: -
For the load rejection, we disconnect the

leztrical load from the turbine. The turbine tends to

»

cverspeed. The speed govarnor on the turbine closes the
throttle valves rapidly, and externally you cannot tell ¢the
difference in the transient, because the throttle valve will
close as rapidly, almost, as it scramsse.

14 times wve've run the r=2actor back without
tripping, but not challenging the safety systen,

Fsedpump trips, there had been U4 of those duriang
that f£ive and a half year period. The ICS successfully rar
the plant back t2 a power level less than the capacity of
one feedwatar without a trip.

We had had four instances of dropped control
rods. The effect of dropping a control rod is to rapidly
reduce the powver generated in the core. The ICS must then
run the feedwater flow back, steam flow back, in a smooth
fashion so that th2 plant does not tripe.

Aind those successful runbacks shown in that table
alone are sufficiant to justify the statement that it
prevented more trips than it caused, because we can only

definitely say that out of 310 -- in 305 reactor years, six

ALDERSON REPORTING COMPANY. INC,
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Yow, in reelity there may have been more, 20
perhaps. 2ut in this table alone, it shows its value as a
system for preventing challsnges to the protecticn systenms.
2Y MR, SHOLLYs (Resuming)
Q Does that table include the experience for all the

BLW plants?

B (WITNESS JOYNER) No. That is one particular
plant.

Q Do you know which particular plant that is?

A (§ITNFSS JOYNER) Yes.

Q Which ona2?

t (dITNESS JOYNER) SMUD.

4 You 4id not examine the other plants operating?

K (AITNE3SS JOYNER) VYes, we examined them, but wve

did not tally them up like thiss< We could have had nine
tables. CSome wer2 better than others, sbviocusly, and we
vould not put the worst one in there.

8ut this is not atypical.

DRe LITTLE:s Which plant 4id you =ay this was?

WITNESS JOYNER: <S¥UD, Sacramento Municipal
Utility District.

RY MR. SHEOLLY: (Resuming)

Rancho Seco?

L&

2 (dITNESS JOYNER) HRanche Seco, that is correct.

ALDERSON REPORTI -G COMPANY INC,
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in., Do you have any idea what the worst plant ==

L) (3ITNESS JOYNER) I really don‘t.

Q I don't care which plant it is. But in terms of
wnether it has caused more or rrevented more?

A (dITN

(L2}

3SS JOYNER) I would say in no case would it
have caused more. The worst is certainly not T¥I. 7TNI-1
vas one 9f the battar plants and had a racori of running
back successfully on turbine trip loss of load.

MR. SFOLLY: Did you have anything else, Dr.

Jordan? I 4id not mean to cut you off.

"y

DR. JORDAN: No, noe. ine.

8Y ¥E. SHYOLLY:s (Eesuming)
® Gatting back to the zeneral findings of the Cak
Ridge repecrt, on page 4, the £first full paragrapgh, it states
that, gquot2¢ “Transients initiated outside the control
system, whether or not successfully mitigated by the ICS,
are not addressal 2xcept in tabulations of operating
experience.”
D% you know where in the 2&W report that
calzulation is located?
3 (WITNESS JCYNER) VYes, yes, I do. If you will
tyrn over t2 page ~-- I am not sure I knovw where every one of
them is lccated.

2ut fcr example, on page £-11, Table S5-2. Well,

ALDERSON REPORTING COMPANY. INC,
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and ve tabulated all the

nd a failure here means a failure that c.used

4 So we tabulated, beginning with S5-1, all the
§ failures that cccurred that caused reactor trip == I'm
8 sorry., 211 the reactor trips that occurred, and placed them
7 into one of six categories, either a 1, a 2, %, C, D, or E
8 type2 failur2 or avant.
9 If you look over on page 5-18, Figure 5-1, ycu see
10 2 nice pie chart of those failures. So you can get soma
11 perspective ¢ the relative magnitudes.
12 (Pause.)
13 Q The next paragrapch 2n page U ctates, gquote:

. 14 "Identification of interactions resulting in failures in
15 safety or non-safety systems or operator actiocns is notably
18 absent.”
17 Have you any commcnt on that?
18 (Pagse.)
19 A (4ITN¥SS JOYNER) I am not quite sure what
20 interactions they would like us to jefine. We did not
21 consider the effect of cperator actions on the transients.
29 It was not that kind of a =tudy. And we did nct do that.
23 As far as interactions resulting from failures in
24 Don-safety systems, we 4id look at that and we lcoked at

25 failures of inputs to the ICS which would constitute

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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failures of the cther syste®"s. 4We 1lso locked at == or ve
looked at fiilures of outputs from the ICS which exercised
the punmps, valves, in a fashion similar to the way thev
might be exarcised if they failed by themselves, and looked
at the effect upon the NSS of that failure.

(Paurce,)

Q In summacy, the ORNL conclides, which is the last
paragraph above th2 OFENL review plan =-- it says, guote: "In
sumamary, the raport deals only with a very limited scope of
failures, essentially within the ICY cabinets. The only
significant measur2 of response is whether a reactor trip

would occur. fecause of this limited scope, the results are

nacessarily of lisited value."

A (4ITNTSS JCYNEZR) Where are you, Yre. Shelly?
Q It is the fourth full paragrach on page u.
A (AITNESS JOYNER) I was zthinking maydbe we vere

tovard the end of it. uvkay.

Tt is the £first two sentences of that paragracgh.

)

A Ckay, sir.

Q Now, I reralize that this may -- your ansver
praobably will re tempered by what you read the FMER as
having been done for and perhaps ORNL's larger scope in
vhi~h they reviewa2d it. Do you ajzre2, thouzh, that in some
senses that the report is of limited value in terms of what

y2u know th= QRNL review t~ be lookine for?

ALOEFSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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3 (dITN=SS JCYNER) Well, I can take that paragraph

(92
i
O
or
o7
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o
.

phrase by phrase, and we did
The summary =-- the first phrase there, the

summary, "The report deals only with a very l.mited scope of

failures, essentially wvithin the ICZ cabinets.” That is not
really true, in that we did assume the failure of ever:
input to tha ICT, both high and lovw.

We also assumed the failure of the ocutputs from
the ICS to the final control elements, the steam relief
valves, th2 turbins throttle valves, the pumps, the
feedvater valves, 50 -- and those failures could not have
ozcurred from actisn other than tne ICS actdon.

S5 that is not really a straightforward statement

of ehat we did. We did more than look at failures within

Y
w

the ICZ cabinets. That was one 2f the thr types of
£ailures that we looked at.

The next portion of that sentsnce, "The only
significant measure of response is wvhether a reactecr trip
wvould occur.™ That is not really true. We categorized
avery failure as one ~f three tvpes of failures: Categories
1, 2, and 3.

Catecory 2 vwere those failures that aight
reasonably cause a trip. Category 3 were those failures

that misht ~ause a1 trip, plus the possible need for s.

other type 5f action, operator intervention action. So that

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-2345
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. 1t is not true.
2 Yow, tecause of this limited scope, “he resuyl‘s
3 are of necessarily limited value. I just don't agree gith
4 that. Certainly they are limited in the overall scope of
§ what is a valuye and what is not a value. But it gives the
6 iapression that ve did not learn anything of value, and ve
7 certainly d4id.
8 (Pauce.)
3 e Lat me pursue one final thing here as far as the
10 Cak Ridge report 3oes. Again, T am 1* somewhat of a loss as
11 t9 brincing together the statements in the first five
12 sections of the report and your conclusions.
13 Two vital things which again get to the scope of
' 14 the stud.y. how you would perceive it and how they would
15 perceive it, and I wouid like to get ynur r2action to
16 those. On page €, it is the third full pacagraph under
17 "Scope of Analysis,"” guote:
18 %2 Yeli2ve that the usefulness of the BLW
19 analysis is limitesd, because the ICS is bcunded sc
20 harrowly. A contrd>l system, particularly one claimed as
29 integrat .d, should include sensing, signal cocnditioning and
22 actuating equipment, and perhaps pover supplies -- if not
23 Primary powar sources. Th2 system beinj controlled includes
24 3 number of process loops *hat are highly interactive and

25 which must 2ften ~perate within rather narrowv individual

ALDERSON REPORTING COMPANY. INC,
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constraints, The 3LW analysis does not address these
interactions,.”

Again, it seems to cast some ioubt, in my mind at
least, as to the usefulness of the study, at least at QOak
%idge views it.

A (HITNESS JOYNER) I hate -=- well, T don't hate, !
would like to rafer you to paragraph 2 at the top of page
16. They contradict themselves.

Q ibsolutely.

A (HITNESS JOYNER) And I happen to know who wrote
wvhat, :nd you kaow, I happen to understand the problen.
Here is a good statement, the top paragraph on page 16. I
cannot say it nearly as well as they have already said it
and written it dcwn for us.

q I think I understand what your reacticn is going

o

to e to my other 2xample. I don't particularly see much
point in pursuing it at this point.

A (dITNZISS JCYNER) You know, not referring you back
to 16, I 4o think that taking the second sentence, for
exanple, I 1o beliave a system should include the sensing
lines, and we did include that. We locked at the input
failures ani evaluyated their effect upon the plant. That
statement is not true as it stands.

(Pause.)

-

MR, SHOLLY: I believe that is all the guestions I

ALDERSON REPORTING COMPANY. INC,
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have for these witnessas.
DR. LITTLEs DOr, Joyner, on page S-14 of the 2EW
report, Table 5-9 on the 721" and 820 systems, 40 you have

that?

o

=
(]

TNESS JOYNERs Yes, I am with you.

1

DRe LITTLE: I believe T uniacrstood you to say
that maintenance wvas especially critical with the 721
system. T would like to have you elaborate on why that
would te the case moresc with the 721 than the R207?

WITNESS JOYNER: Well, I may have said that, and
if T did, I have no reason tc Pelieve that it is nore
ccitical on the 721 than it is on the 220.

DR. LITTLE: 1Is it critical on bdcth of thean?

4ITNESS JOYNZRs Well, "critical” is a relative
term, You know, you can parform no maintenance at all, in
which case it probadbly is important. Then you have a
regularly scheduled maintenance progran.

Some plants have very f£ine scheduled ICS
maintenance programs. Cthers do note. And I think that that
@32y have a lot to 20 with the 2iffarence in failure rates,
although we d4id not 4o enough data-gathering and analysis to
really go into the effect of maintenance and that kind of
thing. So I cannot nake a definite statement.

I 4o knov, for instance, that at TNI-1, as an

examnple -=- I happen to know the maintenance personnz2l there

ALDERSON REPORTING COMPANY. INC
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Rave a recularly scheduled maintenance prograz. They have
-p~

vall gualified IALC technicians. Other rlants den't have as

<

gocd people and th=y 40 not have as good a3 record of IC

performance.

DR« LI 8 In the znalyses given in fection 5 of

the BEW repaort, th2re are a number of glants listed which

vere studied. 7o you know which ones £all into the category

AITNESS JOYNERs Oconee 1, 2, 3, and T¥I-1 have
721 systeans.

DR. LITTLE: Those ara th2 ones that account for
the numbers in Table 1-9?

WITNESS JOYNERFs 721? That is correct.

DRe LITTLE: OCkay, thank you.

(20ard conferring.)

WITNESS JCYNER: A lot of the difference, too, may
be due to reporting procedures. When you -- for instance,
it 2ay not be convanient for an individual to write down
that he tuned the module at one rplant 2and it may e in
another. You may have strict requirements for recordkeeping
at one plant and not strict at another.

42 really d4did not go into thcse aspects, and I
think you have to before you can draw zeneral conclusions

about the relative merits and criticality of maintenance on

one system versus another.

ALDERSON REPORTING COMPANY. INC,
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PRe LITTLE: I wais wondering if you were going

99 into the fact that the 820 is a2 newver system and mavbe

has more easily nraintained circuitry than the osther one.
that the case or aot? That is what I jathered?

WITNESS JOYNER: It is a newver system, and it
certainly appears that it is easy to maintain. But T do
think that ve can really draw that conclusicn.

DR. LITTLZ: TNMI-2 must have an 820,

AITNESS JOYNERP: That is correct.

DRe LITTLEs OCkave.

CHAIRMAN SNITHs Yr. Adlec?

MR. THEODORE ADLE®: Thank you.

2Y ¥MR. THEODORE ADLE®R:

8| ¥re Joyner, Y¥r. Sholly asked you about the
difference betveen single €failure and‘multiple £ailure
analyses. I 4o not really want to jet back into that

is~ue. But on the bottom of page 15 of the OBNL report,

not

that first recommendation under Secticn 6-2 suggests that a

fault tree analysis might »e used rather than a functicnal

block diagran.

Can you =2xplain why yocu 2lacted to use a

functicnal block diagram?

A (dITNTSS JOYNER) It made the analysis much nmore

M

straightfor ar4. 3nd I wvould like to refer you to IZEE

whizh ycu 45n°'t have a copy of.

ALDERSON REPORTING COMPANY. INC,
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A (RITKRZSS JOCYNER) 1I'm sorry, vYou d0. Cn page 11,
for example, the first paragraph, right-hand corner. And in
this section they are discussing, for those of you who 4o
not have it, the rules for a failure modes and analysis.

MR. BAXTER: TIs this Standard 3527
WITNESS JOYNER:s Yes.
The sent2nce says: "A functional diagram may be

ysed in the FE"2 to show the functional dependencies in the

system, so that the effects of failure can be traced. Fault
trees may also te used. These technigues are discussed
later.”
oY MP. THEODORE ADLER: (Resuming)
Q I vas focusing on page 16 of ISEE 352.
2 (dITNESS JOYNE®R) 16?7, Okay.
Q On thr right-hand column, the second paracrarh of

number 2 thare in the middle 5f the page, vwhere it sty -3,
gquotes "It is iaportant to kncw the difference between the
c2liability of th2 block 31iagram and the fault tree diagranm.”
K (dITNESS JOYNZR) Okavy.
2 It says: "The use of fault trees stinulates the
identificat.on of possible failures and events, and a fault
tree can represent all kinds of dependencies and comamon mode

failures and events.”

And then it says: "The reliability block diagran

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D.C. 20024 (202) 554-2345
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sorcesgonds ocsely to the =ystem functional diagram.”

.
-

t Teal that paragraph and see if it implies

0

that you oujht tc use the functicnal block diagram to
ietermine how the system works, and that you should use a
fault tree analysis to analyze what are the potential
fajlures of the system?

K (JITNESS JOYNER) I am not sure a functional -~
reliability block diagram --

Q Pechaps --

A (§ITFFSS JOYNER) I would have to read the whole
thing in orier to> nake sense out of it.

Q The whole paragraph or the whole section?

A (dITNESS JCYNER) I would havs to sit down and
spend 20 minutes or so. My bag is not reliability analysis
and I 4o not have that in my head,

¢ Can you just respond -- let's see if this helps -~
to the last sentence of that paragraph, which reads, quote:
“Therefore, the fault %ree represents the system in teras of
the events leading to failures, and the raliability bdlock
diagram describes the system in terms of the events leading
to success.”

Can ynu comment at all on that sentence?
A (NITNZSS JOYNER) Out of context, I would be

hari-pressed. 7T would be glad to take 1 f2v minutes and

read the paje.

ALDERSON REPORTING COMPANY. INC,
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(Wit viewing document.)

(4ITNT CYINER) I read it. TIf you will repeat
the question, [ will attempt to answer it. I am not sure I

cCane.

Q Parhaps this will help. I am not an expgert on

reliability analysis, but it seems that 3820197%) is

establishing a preference £fs5r the use of fault tre2 analysis
over the functional block diagrams in teras of analyzing
what the potential failures of a system that you are
studying are.

And now it may be that the scope of your analysis
vas sufficisnt, bdut I 2m interesteu in your rationale for
choosing the functional blsck diagram over the fault tree
analysis in lisht of that pref=rence.

A (4ITNFSS JOYNER) The rationale for choosing the
functional bdlock diagram -- and I am still unclear on this,
but I can tell you vhy we chose the functional dlock diagranm
-=- is that we hadi that type of diagram available in computer
simulations. se could block the system out into a
functional 1iagram and then fail each of those components on
the simulation 2nd determine th2 effact of its failure.

The example -- and I am really not that familiar

vwith perforning r2liability analyses such as this one. But

the example here is primarily for safety systems waich are

ALDERSON REPORTING CLMPANY, INC,
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either g9 or no-¢go, trip=-no trip. Aind we have systens

the magnitudes -~ the tize cof the changes are very important.

So if we fail a bPlock in the ICS, a function in
the ICS, it is important how long that transient lasts, how
rapidly pressures and temperatures change, and a lct of
other things.

Q As I understand ycur aaswver, your primary reason
for using fanctiosnal block was that you had readily
available in your zomputers information th © would
facilitate that analysis?

. (JITNESS JOYNER) That is primarily it.

Q €5 vhen OPNL states that, guote, "“The furctional

block FYEA approach may have been selected by some eccnomic

axpedient and may not have been the optimum technique for

dariving the information desired," you would agree with

that?

A (dITNESS JOYNER) Non, no. I think what they are

saying is that we should have used -- well, let me go back

and find thate.

They are not saying we should have used fault

trea2s., They are saying -- they gquibblas, I believe, with the

particular functional block diagram that we chose. And they
would like a more detailed ICS description.
Q dell, they say, "The functional tleck FMEA
“wvg

approach nay have been selected.” ind then they say,

ALOERSON REPORTING COMPANY. INC,
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farther »ursuit 3f the failure consegquences of the

desired, ve recommend a fault tree b2 developed.”

4

presum2 they are saying, had they done the
analysis initially, they wculd have used a fault tree
analysis rather than the functicnal block diaqram?

A (JITNESS JOINER) For that one particular event
they are talking about, for loss of feedwater, only for that
one. This is the wvay I read it.

CHAIFMAN SNITHs =ven though they say here that
the fault tree represents -- I mean, the block diagranm
da2scribes a systaa in teras of events =-- in terms cf
success, in doing that ycu necessarily have to identify the
events leading to failure, do¢n't ycu?

AITNESS JOYNER: I think so, yes, sir.

b

C€ course, I read right to the bcttom sentence
one, whizh is 2 fairly straightfeorvard ==

83Y ¥X. THEODORE ADLEPF:s (Resuming)

[ ]

I'a sorrcy?

B (§ITNZSS JCYNER) It is a fairly straightforward
sentence. It says: "further analysis of this type may not
be 2conomically justified.” The punch line.

Q Can you also turn to page 9 of IEEE 352, and also
to page 4-20 of the BEW 1564?

A (4ITNFSS JOYNTR) Okay.

Q On page 4-20 you list the display tables or the

ALDERSON REPORTING COMPANY, INC,
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parameters described in yocur display tadbles. Comparing that
with the sujjestail 3iazram in IZEE 382, I note that you have
omitted two.

ODne is the failure mechanism, which is block
numrer 43 and one is the method of failure detection, block
numkber 6.

C2ul? you explain to us why you elacted not to
include those in ysur analysis?

A (NITNESS JOYNER) I would like to preface with the
statement that says "typical."” There is no requirement that
any given c2lumn should or should act de there.

™he failure mechanism I 4i4 not persconally think
vas really important to what we were doing. We postulated
that the signals could £ail high or low, for whatever
reason, and looked at the 2ffect. Now, that high failure,
£or example, means that the signal goes to plus 10 wolts in
the ICS. That can happen by shorting 2 lead to a 10-volt
signal.

Low failure can happen by shorting a lead to a
minus 10-volt signal. So, siven the failures that we
assume, high or lowv, T thought it was kind of redundant to
put it ian there. Plus, I 4id nct think it contridbuted very
nuche.

T1e mathod of failure detection for any sarticular

plant, that would be perhaps different, in that the dizplays

ALDERSON REPORTING COMPANY INC.
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0 well, ¥r, Sadauskas explained some of the disclays
for failures in tha ICS system. Do you think it is
important to analyze whether the operators have an adeguate
displav 0f failure in the ITS system during a transient?

i (JITNESS JOYNER) That is reasdnable.

Q €25 you fzel that the individual -- the individual
plant shoull do a svecific analysis of that to supplement
your FXEA?

A (AITNTSS JOYNER) I 40 not think an individual
analysis is called for. The recommendations state the
failures that we feel are important. YNow, when those
failures are studied on a plant-specific lasis the outcome
perhaps would be instructions to the operator and operator
training that would allow him to ra2cognize that transient
and mitigate that transient.

Q I just want to clarify your general response to
some of ¥r. Sholly's gquestions about the critigque of the
ORN! study. Is it your position that 2LW is not going to do
any further study or any further analysis in response to the
ORNL study?

A (WITNESS JOYNER) I do not know how to answer that
question. I readi that Cak Xidge report a year ago -- 11

nonths ago == ani I am sure that it has affected what ve

ALDERSON REPORTING COMP NY. INC,
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s far as repeating the FXE ncluding fault trees
or expanding the scope, I 4o not think it is justified, and
T certainly would not recormend that we d¢ that.

Q I am not referring just t5 a compler  repeat cf
the FMEA, Lo you feel there are any criticisms in the ORNL
study that warrant any supplemental work, or do you think
that the FMEA as first produced was adeguate?

A (NITNESS JOYNER) I tii1:.x it is adeguate. I agree
with Section 6 in the raport.

Q Nespit2 the apparent differences between the first
five parts and Section 6?

A (dITNESS JOYNER) Section 6 is the bottom line.

Q I am interested in your characterization cf the
ICS system with respect to its safety significance. Now, it
is obvious that your position is that it is not and should
not be a safety-grade system.

2gt woul?d you agree that one of the purpceses of
the ICS system is to reduce the number of challenges ¢o the
plant safety systeas?

A (dITNESS JOYNER) I do not think that is the
purpose of it. That certainly is a design goal.

The purpose is to manipulate fecedwater flow, stean

flow, z2nd r2actor pover.

A)

dhen you first described this morning the

ALDERSON REPORTING COMPANY. INC.
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scuss2d the linmiting conditions that

| B

your testiaony, you d
might be imposed by the ICS system as a result of plant
status, for example lack of one reactor coolant pumpe.

Are the limiting conditions that you referred to
contained in the plant's technical specificatiocns?

A (HITNESS JOYNER) Yes.

e They are. So to that extent the ICS is useful in
assuring that the plant does not exceed any of the technical
specifications?

X (4ITNESS JOYNER) Some are csntained in the tech
specs and scme are not.

Q Okay.?

L (JITNFSS JOYNER) I would have to change ay
previous statement.

0 Now, as I understand the coperation of the ICS,
juring a transiant it is necessary to isolate or to
disengage the ITS from, certainly, the reactor protection
system, and perhaps from some other 2ngineered safety
systems; is that correct?

A (¥ITNESS JOYNER) I don't understand the tern
*disencage ICS €from RPS."

S Well, for example, you want the control rods to
bacome independent of ICS when they scranmn?

A (WITNESS JOYNER) Yes.

ALDERSON REPORTING COMPANY. INC,
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nat, I presume, is a safety-grade process?

t

A (4

r4

-
-

o

JCYNER) That action is performed by the

vi

S
reactor protection systum, which de-energizes the control
rods and tha2y drop into the reactor core.

Q Fine. Now, my guestion is whether the same is
tzu= for th2 relationship between the ITS and twe other
systems that are at least related to safety. Cne is the
emergency feedwvater system and the other is control cf stean
genarater lavel.

* (AITNESS JOYNER) The ICS, as wve went through it
this morning, the TMI ICS dces have responsibility for
automatic control of the steam generator levels when aux
feedvater is initiated. That casponsidility can be assumed
by the operator an? is independa2at of the ICSZ

2 SO am I correct that you require a manual override
in order to tak=s the steam generator level off the ICS
control?

A (§ITNESS JCYNER) That is my understandiag. These
gentlem=n may be able to add to that,

Q Wa2ll, perhaps I should address the guestion to Yet
£d employees.

Co you feel that it is adequate to have a safety
system which may b2 necessary during a transient such that
£€irst you have a contreol by a non-safety-grade system, and

1f - 2u vant to 70 2ff the cafety-grade system you need 0

ALDERSON REPORTING COMPANY . INC,
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have a manual override?

-
tilS

t

» 13 that the status of the plant as you
understand it?

A (dITVESS EROUGHTON) I think the system we are
discussing here is the emergency feedvater systenm.

Q w211, ve wvwere discussing first =-- well, both the
steam generator level and the emergency feedvater systen
that Dr. Jordan raised earlier?

A (JITNESS PROUGHTON) All richt., The stean
generator level can be controlled by the ICS operating on
the main feedwvater control system, using the main feedwvater
pumps. And there are new parts of that system which are
safatyjq:ade. In fact, that is the normal method of
controlling steam jenerator level following a trip of the
reactor, is to use *he ICS and to use the main feedvater
system.

In the event that the main feedwater system 1s not
availabdle, then th2 2mergyency foedvwater system could supply
vater to the steam generators. There are several different
modes of controlling flcw to the steam generators when
emergency feedwater is running.

The first and the normal mode vould be the ICS
controlling that lavel on automatic.

A second mode would be contrcl through the ICS,

but with th2 ICS in a handi mode, rather than on automatic.

«  ALDERSON REPORTING COMPANY INC,
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The hand mode allows the operator in the conte
control the position ¢f the regulating valve, and thus
control the flow into the generator.

A third mode of contrclling steam generator level
vith ema2rgency fesivater would be with 2 new system which is
being installed at the plant, which will allow the sperator
td> manually contro>l steam generator level independently of
the ITS. And that particular mcde is an overtide tvype node,
such that regardless of whot the ICS is trying tc do with
feedvater flow, the cperator will still be able .o open or
shut the valve as he desires.

There ar2 a2ven wvays of controlling level beyond
those, which would require control 1locally at the valve fron
$ut:;:e the contr2l roonm.

Q I believe we had testiacny on that when we
discussed the emargency feedwater system. Fo the conclusion
is that you either control the lavel through the ICS or
through operator action; is that correct?

A (4ITNESS SROUGHTON) That is corracte.

DR. JCRDAN: T 4id not gquite understand ycur
ansver thera2. ICS automatic control is possible, but the
emergency f2edwvater system operator control, manual control
of the ICS system, -3 s1id, is also another mode. And a
third mode is one that you are planning to put in, you say,

in which th2 operator coantrols -- has the independent

ALDERSON REPORTING COMPANY. INC,
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WITNESS BROUGHTON: That is correct. It would bde
very siailar to th2 manual =mode in he ICS or the mode that
I term "hand” ian the ICS, except that instead of using
components that acra p2ct 2 the integrated control systena,
this new system will be completely separate froa the ICS.
It will use 3ifferant components. It will be physically
separate, It will have a different electrical powver
supply.

The controls will be located in the control room
on the control panels, so they will be accessible to the
normal cperators; and by adjusting those controls, they will
be able to move the feedwater rejulating valves
ini2pendently cf what the ICYS is trying to do to the
valves.

DR, JCRDAN: T gu=ss I did hear you properly, and
I guess I am a little surprised. I thought in the
lony-range thers2 was 92iny to be an automatic control
completely osutside of the ICS; isn't this correct?

AITNESS BROUGHTON: That is correct for the
longer-term =--

DRe JPRDAN: 'What you are describing now is a
short-range progranme.

WITNESS BROUGHTON: That is cocrrect. This third

mnde of control, indevendent of the ICS, is a mode which

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S W, WASHINGTON, O.C. 20024 (202) 554-2345
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vill be in place b2fore the plant is restacrted.

DR. JORDAN: That is what I was geing to ssk. I

4ITNESS BROUGHTON. The difference between that
mod2 and what will be available in the long term is in the
lon; tera that =ode cf control independent 2f the ICS will
be automatic, first of all, so it will not regquire the
operator; and secondly, it will be safety-grade, so that it
can tolerat2 cerctain failures.

PR+ JORDAN: Yes, okay. I understand.

Now, the guestion to Mr. Joyners The failure

modes and effects analysis, which mode 4id it consider? Did

it consider the operator contrsl oar aot?

WITNESS JOYNERs 7Tt considered the automatic
centrol.

DE« JCRDAN: Only the ICS automatic control?

dITNESS JOYNER: That is correct, sir.

DR, JORDAN: And that, I believe you said, could
not lead to =-- no single failure could lead to overfilling

of the st2aa gerarator Or ruanning dry ia both steanm
g2nerators?

WITNESS JOYNER: That is correct, sir.

DE. JORDANs All right. Go ahead. I may have
oth-r questions latar on, but that is fine.

ER. THEJDORE ADLZ=s That is precisely the point

ALDERSON REPORTING COMPANY, INC,
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that T vas j0ing t> next.

3Y MR. THECDORE ADLERP: (Resuming)

Q I would like to refer back to your electrical
supply to ICS/NNI system diagram. I have two reasons for
going back here.

T beliav2 that in responss to Dr. Jordan's
gquestion you were gecing to the six feeders, and I think when
w2 jJot to the aux feeder we got sidetracked and ve never had
a response to the next twe, the auto and the fan., And so I
do not think he got a full ansver to his gquestion.

2ut [ also have one line of guestions on the aux
system. Is there any possitility of a single failure in the
sé¢itch you creferr2] to as "new remote-operated manual
trar .fer switch"?

(Pause.)

A (4ITNESS SADAUSXAS) There is a possibility. In
my opinion, it is extremely remcote.

Q In th» event of that single failure, am I correct
that all power to> the ICS would bDe ramoved?

A (dITYESS SADAUSKAS) The event you are talking
about would have t3 occur following a failure »f the static
autd transfer switch, which is before the manual switch.

Q I am sorrye You can explain the probability
after, if you want. Can I just have a yes or no wita

respect to that guestion?

ALDERSON REPORTING COMPANY, INC,
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b (§ITNESS SADAUSXAS) The guestion acain, please?
Q The gquestion is, if there were a single failure in

the switch, would all power to the ICS bde terminated?

A (WITNESS SADAUSKAS) The ansver (o that is not

™

necessarily.

Q Ckaye. Can you 2xplain that now?

3 (WITNESS SADAUSXAS) If the svitch is in the
position that it is shown nov and ve are feeding the ICS
system from the inverter, as is shosn now, and some
postulated failure occurred in the switch and the continuity

vas maintained in the circuit, there would be no failure to

the ICS.
9 If it failed closed or in its standard position?
2 (WITNESS SADAUSXAS) In the position it's in now,

there is no re2assn to suspect that that cculd happen.

Q All richt. ©So that is why you said the
possibility was cemote?

A (JITNESS SADAUSKXAS) VYes, right.

Q Ckay. In addition to that remote possibility,
let's hypothesize 2 singla failure in the static auto
transfer switch, as occurred at Oconee. Then, as I
understand your testimony, you would then need to switch
manually to the naw remote-cperated .ransfer switch == T an
sorry, to the T®A circuit?

: (NITYESS SADAUSKAS) If on loss of power to the

ALDERSON REPCRTING COMPANY INC,
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ICS system, the 3utomatic transfer switch failed to cperate
== t0 transfer pover to the regulated bdus, the ocperator
would receive an alara in the control room. He would e
required toc operate the new remote-operated manual transfer
switch manuilly from a nev svwitch that is being installed on
the main control console.

Q Right., I believe your testimony to “r. Sholly vas

that that switch uauld‘take on the order of tens of minutes;

is that correct?

A (dITNESS SADAUSKAS) VNo, that is not correct.

Q That is not? How long would it take?

A (dITNESS SADAUSXAS) 1A matter of minutes, perhaps.
Q ¥inutes. Can you describe in either of those two

circumstances the potential for a single failure in the new
remdota box, or 4Juring those few minutes it would take to
transfer can you explain the plant status, vith particular
focus on thos functions that ICS controls?

A (dITNESS BROUGHTON) I would like to =-=- I will
ansver that question by indicating ve have already discussed
vhat would happen if we lose fan powver, HEY, HEX, and aux.
The remaining =rea to discuss is hand and auto, and it turns
out that the difference in plant response between those two
failures is very similar. I think if I cover hand, then ve
will have covered the effect of a total loss also.

If the plant is operating at power and there is an

ALDERSON REPORTING COMPANY. INC,
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extanded loss of hand powver, then the raactor could de
expected to scram, ¢o trip. There would be some feedwvater
control valves which would change position. Feedwvater punmp
speed vould probably change €from the full-power condition,
and the result would most likely be a mismatch between
generated r2actor power and the feedwater being sent in,
probably too little feedwater and too much reacter power,
resulting in a high pressure trip, high pressure scram of
the reactor.

And after that, the TCS is not available teo
control feeivater, either main feedwatesr or auxiliary
feedwater, if all this power aas been lost. And the centrol
then would be viz the auxiliary feedvater system, usinc the
nev manual control available from the zontrol roonm.

If thera vas another probdlem, like an overcooling
proslem, that could have occurred hecause of complications,
it is possible that a safeguards actuation would cccur, in
vhish high prassure injection would be calla2d upen.

Q The new manual control emergency feedwater flow
from the control room, is any action required before that
system is activated? And if so, hov long does it take?

A (WITNESS BSROUGHTON) In order for the operator to
control the emeryency fecdwater using the new systenm

separ. f£rom the ICS, he merely his to activate the

controller on the contrs! panel ard set in a signal which is

ALDERSCN REPORTING COMPANY . INC,
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1 signal to a valva,

And those ictions can be takasn rizht f£rom the
control room, and {+¢ would >e within minutes, certainly,
before contral could be 2stablished by that means.

Q So that the actual time where the operator would
lose control ot e2ma2rgency feedwater flow to the valves would
be relatively small?

A (§ITNESS BROUGHTON) FRelatively small. 3ind even
for a trip of the reactor as the one I have descrided, it
vonld =-- there is enough inventory in the steam generators
from operation at full power that several minutes remain
betveen the time of the trip and when emergency feedwvater
would be ra23uir2l to pravant th2 steam jenerator inventory
from depleting.

0 Okay. Have you completed your explanation of all
six feeders?

A (dITNESS 2BROUGHTON) Tes. The auto feeder ve
briefly discussed 2arlier today. 3But the 1ifferences
betveen loss of th2 auto feeder and the hand feeder are
quite small.

Q Can the turbine bypass valves be controlled
independently of ICS?

A (NITNESS BROUGHTOW) The turbine bypass valves can
be controlled in two mcdes from the control room. One mcde

is with the ICS on automatic and the second mode is with the

ALDERSON REPORTING COMPANY. INC,
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ICS in hand, which is similar to the hand mode for feedwater
control.

There is not a third mode which would e totally
independent of the ICS to control turbine bypass valves.

Q Are there a minimum number of bypass valves that
are require! to be coperable according to the technical
spe~cifications?

A (dITNESS 2ROUGHTON) To ay knowlaige, there are
not.

Q There are not.

Are there any transients that you have analyzed
vhere it would e -~ you may have ansvered this questicn.
Are there any transients where it would be necessary to
terminate ICS control of main feedvater?

A (JITNESS BRCUGHTON) There are some ICS fajilures
whi~h are analyzed in the EiLW report which coﬁld cause an
excassive fa2edwatar flow, and if that vere the case then
there are several wvays to terminate the feedwater flow, some
of them by using the different node of ICS control, some of
them by shutting an isolation valve in seriss with the valve
vhich might be providing toc much flow.

Those are the methods that ~ome t2 mind to
terminate flow. And flow termination wvould be required if
excessive flow were maintained.

Q 25 31l of thos2 methcds of termination reguire
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opecrator action?

A (WITNESS 2ROUGHTOY) Yes, those would reguire
operator action. ot 3ll failures which produce excessive
feedvater flow would require cperator action to terminate,
Some of those -- I can give you an example. There might be
a failure within the ICS at power, for 2xample, which caused
excessive fa2edvater flov.

I€ that resulted in a trip of the reactor, there
is nov a different logic used to deteraine what proper
feelvater flow is, and if that nev logic being used did not
have the defective component in it, then the ICSE might
correct the overfeeding by itself, simply because it had
been shifted intc a nevw mode of operation.

Q I presume that termination is included in the
reactor trip procelures”?

L} (JITNESS PROUGHTON) I am not certain which
procedures it is in. Put my understanding 2f the knowledge
of the operators vith respect to feedvater and also turbdine
bypass valve problems are that they are knowledgeable of the
potential for thes2 problems and these are things that they
vould look for following a trip of the plant.

I 2m not that familiar with the procedure tc say what
specifically is thare.

0 Are you comfort bdle with the reliance on operator

action in a procedure that 1s required during the transient
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to disengage the ICS system?

A (AITNESS BROUGHTON) In the case where we had to,
as you say, disengaze the ICS, which I believe you would be
referring to, using the new method of controlling
independent of ICS?

Q That is correct.

i (4ITNESS PROUGHTON) That could result from a loss
of feedwater or some other upset. First of all, our
experience has beean very good with the ICS continuing to
control the plant properly 2fter a trip. S0 we think that
the chance >f having to use this new system independent of
the ICS is remote.

S2condly, there are 3Juite a few failures which
might occur, which can be corrected by shifting to the
alternate ma>de of overation of the ICS. That is, coing from
automatic to hand.

Thirdly, the failures which. are likely tc occur
are ones which would affect only con2 of the two generatcrs.
So we would still have adeguate control in the operable
generator.

And in addition, the operators do == are vervy
attendant to feedwater, the need for feedwater after trips,
and wvould be monitoring both steam gensrators. And I think
it is very reasonable to assume that if there was a

malfunction, that operator action could be takan to control
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Q Would it e preferabdle to have the switch
automatic and safety-grade?

A (WITNESS EROUGHTON) I think our commitment in the
long-tera to provide this type of system indicates that we
think it is a desirable system toc have in the plant. We do
not think it is a mandatory system, but we feel the
improvement in r2liability and the need to rely less on the
operator to intervene would be desirable,

Q Understand that I am not suggesting at all that
the ICS be converted to a safety-grade system, but merely
that for all cases where you switch from control by the ICS
to a2 safety-grade system or a preferable, 3 more reliable
control system, that that termination be accomplished by a
safaty-grad2 davica or process.

A (NITNZSS BROUGHTON) «Well, vhen we have a
safety-grad2 control system installsd for emergency
feedvwater, that will be the only system which will corirol
emergency feedwater. We will not use the ICS for nocrmal
mode, and then if there is an ICS failure shift in the
emergency system. 3o when ve do upgrade the system fully,
it will always be separated from the ICC.

MR. THEODORE ADLER: I have no more gquestions.
CHAIRYAN S¥NITH: Yr. Cutchin?

MRe. CUTCHIN: The staff has no questions of these

ALDERSON REPORTING COMPANY, INC,
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witnesses, ¥r. Chairman.
MR, SHOLLY: Just one more guestisn. It gets back
to the ta2ns of minutes guestion.
Y ¥R. SHOLLY:s (Resuming)

»

s I have the 3juestion writtan down here, I asked

s T

Q
how long it would take to switch the emergency safesguards
busas if th2 first powvar scurce fajiled. And you indicated
that that would take tens of minutes.

A (dITNESS SADAUSKAS) I think there is a
misunderstanding as to how the answer was given. ¥y
intercpretation of ;our questicn was a total lecss of red
channel.

Q In other words, toth the static transfer and the
newer mode? ?

A (WITNESS SADAUSKAS) PRoth the 120-volt vital bus

)

€rom the inverter and the 120-volt regulated bus TRA. 1| - at
is what I thougoht you wvere asking. If that's not what you
meant, could ycu ask it agiin please?

Q I think I was after what Yr. Rdler asked. How
long does it take the operator to cperate that remote switch
to accomplish tha changeover?

B (AITNESS SADAUSXAS) Based on that guestion, ay

9]

ansver is the same: A matter c¢f minutes.
M. BAXTEP: The same as you just gave to Mr.

Adler?

ALDERSON REPORTING COMPANY. INC,
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3 BY NB. SHOLLY: (fesuming)
4 Q Is it a tvwo-position switch, you just have to

8 throvw a switch? Or is there some kind of machanisa
6 involved, once the orerator throws the switch, that has to

7 complete the function, and that is what takes the time?

8 A (dITNESS SADAUSKAS) R twc-position switch.
’ 3 3Y ¥P. THEODORE ADLER: (Resuming)
10 Q Now I think I am confused. The switch that you

11 are referriang %o in response to Mr. Sholly's guestion, is
12 that to a power source that is not described in this

13 diagranm?

. 14 3 (WITNESS SADAUSKAS) Yes.

15 KR. THEODORE ADLERs Okay.
16 CHAIRYAN S¥ITH: To you have another gquestion, Mr.
17 Sholly?
18 MR. SHEOLLY: No, sir.
19 CHAIRMAN SMITH: Mr. Saxter?
20 MR. BAXTER: I hzve no redirect.

. 21 CHAIRMYAN SMITH: Any further questions cf this
22 Panel?

- 23 (Yo response.)
24 CHAIRMAN SMITE: You are excused, gentlemen.
25 (ditnesses excused.)
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MRe CUTCHIN: Could I have three minutes before we
put the staff's witness on?

CHAIRMAN SMITH: Yese.

¥R. CUTCHIN: Thank youe.

CHAIRMAN SMITH:s 4r. Tholly, did you offer your
Exhibits 1 and 2 into evidence?

MR. SHOLLY: I have not yet. No* being totally
familiar with th2 rules of evidence, I was not sure whether
I could offar them into evidence without first having the
staff's witness substantiate them.

In one case, ¥“r. Thatcher was the author.

CHAIRMAN SNITH: You are,being gquite careful. We
pretty much have ignored that procedural requiremont in the
proceeding. You mean as to authenticity of the document?

MR SHOLLY: Yes, sir.

CHAIR¥AN SMITHs +We have not regquired that. That
would -- you are literally correct. That would come up in
the form of an objection to the receipt.

MB. SHOLLY: I will wait until Mr. Cutchin
returns.

CHAIRMAN SMITH: 311 right.

(Recess.)
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. CUOTCHIN: Mr. Chairman, I would like the
record to reflect the staff passed cut to the Board and the
parties present copies of the Jocumants that ¥r.
Tourtellotte referred to this merning as having been filed
b2y mail yesterday. These are supplied merely as a
courtesy. @e also supplied an updated copy of ¥r.
Thatcher's professional qualifications.
¥hereupon,

CALE F. THATCHER,
called as a witnass by counsel for the Nuclear Regnulatory
Commission, having f£irst been duly sworn by the Chairman,
was examin2i and t2stified as follows:

DIRECT EXAMINATIO)

BY XP. CUTCHIN:

Q ir. Thatcher, do vou have before ycu a copy of the
document with th2 Zsaption of this proceesding and entitled
"NRC Staff lestimony of Dale F. Thatcher Relative to the
Integrated Control System FTailure M¥ode and Effect Analysi
(Sholly Contention 5-A)", consisting of seven pages.

B Y2s, I have that document in front of me.

Q Was that document prepared by yosu or under your
supervision?

3 fes, it was.

Q Do you have any corrections or modifications that

you would like to make to this docurzent?
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o« CUTCHIN: These hzve already been put in the
cteport as copied, ¥Yre. Chaicman.

THE WITNESS: The corrections are in the last
paragraphe I will r=2ad it the way [ would like to have it
changed. "In addition, requirements in the emergency
feedvwater design and procedures that will be in place at TNI
1 will preovide a fully independent methed to initiate and
control emergency feedwater shzuld the ICS £ail.”

BY MR, CUTCHIN: (Resuming)

Q ¥r. Thatzcher, 42 you also have before yocu a copy
of the updated professional gualifications that you prerared
and which I just supplied the Board and the parties present
a copy of?

2 Yes, T do.

Q Does this now accurately reflect your professional
qualifications including the one change to reflect your
current assignment?

A Yas, it does.

0 As corrected, do the doccuments -- I mean are these

documents true and correct to the best nf your knowledge and

beli=f?
A Yes, they are.
Q D> you 23iopt th2se dccuments as your testimony in

this proceeding?
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YR+ CUTCHIN: Nr. Chairman, T reguest that the

documents r=2ferred to be received into evidence and that

(84

LA )

they be bound into the transcript at this point as i ad,

T

0

along with the ocutline which will accompany them but as
gsu2l will not be in evidence.
CHAIRNAN SMITH: 4<ithout obiection, they will be

SO received.
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DALE F. THATCHER
PROFESSIONAL QUALIFICATIONS
INSTRUMENTATION & CONTROL SYSTENMS BRANCH

DIVISTON Or SYSTEMS SAFETY

1 am a Senior Reactor Engineer in the Instrumentation and Control Systems
Branch, Division of Systems Integration, U. S. Nuclear Regulatory Commission.

From May to December 1979, 1 was assigned to the Bulle’ins and Orders Task
Force as a technical reviewer in the area of instrumentation and control. Just
prior to this assignment I was a member of the NRR team which aided in the Three

¥ile Island Fecovery Operation.

In the ICSB, my primary responsibility is to perform technical reviews of the
design, fabrication, and operation of instrumentation and control systems for
nuclear power plants. This review encompasses evaluation of applicant's safety
analysis reports, generic reports and other related information on the instrumenta-

-tion and control designs.

1 graduated from Lehigh University with a Bachelor of Science Degree in Electrical
Engineering in June 1971.

From my graduation in June 1971 until my employment at the Commission, I was an
Instrumentation Engineer with Gilbert Associates, Inc., an Architect-Engineering
company located in Reading, Pennsylvania. My responsibiities included the design
and evaluation of various instrumentation and control systems including primarily
the areas of reactor protection systems and other safety systems for various

domastic nuclear power plants.

I joined the Regulatory staff of the Atomic Energy Commission in March 1974 as

a Reactor Engineer. Since the, 1 have participated in the review of instrumenta-
tion control and electrical systems of numerous nuclear power stations and standard
plant designs. In addition, I have participated in the formulation of related

standards and regulatory gquides.

I am a member of the Institute of Electrical and Electronics Engineers (ItEE) and
have participated in the development of IEEE Standard 379-1977, "IEEE Standard
Application of the Single Failure Criterion to Nuclear Power Generating Station
Class IE Systems" and other propaosed standards.
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CAAIRMAN SNITH: I noted a ¢typo in the second

-

(i

-

version 0f the professional qualifications, the second to
the last paragraph, second sentence. “Since then”". It

should e "since then” and not "since the”. It is sbvious.

=}

THE 4ITNESSs Could you tell me where that was
again so I can correct it?

CHAIRBRMAN SNITHs second to the last paragraph,
second version of your professional qualifications. The
second sentance., "Since then" instead of "since the",

THE WJITNESSs Thznk you.

MR. COTCHINs Mr. Chairman. ¥r., Thatcher is
available for cross-examination.

CHAIRMAN SHMITH: ¥r. Sholly?

¥R. SECLLY: Can I mcve those two dccuments into
avidence?

CHAIR¥AN SMITH: Okaye. Go ahead. ¥r. Sholly is
offering his axhibits for identification, 1 and 2, into
evidence. While you were absent from the rcom he observed
that they had not been authenticated by the proper witness
and vwe said, wvell, we have not been bothering --

¥R, CUTCEIN: I have no problem with their lteing
received, ¥r. Thairman.

MR. BAXTER: I will not raise an objecticn because
in this case my witnesses have been able to address, I

think, the major aspects of the report. ¥y concern undesr

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW , WASHINGTON, D.C 20024 (202) 554-2345
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normal circumstances, so T do not gat held in setting a
precedent in the future would not be authenticity but
whether you could cross-examine anyone about what +he
document says. In this case I auess we have all had trouble
interpreting what they mean, but I think we have had enough
discussion by at least the lLicensee's witnesses that they
can be raceived and I do not have any objection.

CHAIRMAN SMITHs 111 right. So Sholly Exhidits 1
and 2 are r2ceivad in 2viiance.

(The documents referred to,
previcously marked for identi-
fication as Sholly Exhibit
Nos. 1 and 2, vere received
in 2vidence.)

CHAIRMXAN SMITHs Do you undierstand the evidentiary
point that was made there, ¥r. Sholly? The authenticity of
the document -- of documents in this case have not risen to
an issue. M¥Mr. Zaxter, except for the fact that the
documents were well explored and the meanings esvolved, would
have object2d having received them into evidence withcut an
opportunity to examine the author as to their content, but
not as tc authenticity.

MR. SHOLLY: I believe I understand that.

CRCSS EXAMINATION

BY MR. SHOLL

<

:

ALDERSCN REPORTING COMPANY . INC,
400 VIRGINIA AVE_, SW., WASHINGTON, D C. 20024 (202) 554-2345
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1 Q Yre Thatcher, as received in evidence, Sholly
2 Exhibit 1, the meeting summary, you did prepare that meeting
3 summary, is that not corract?
4 2 That is correct.
5 N And you would be familiar with the meeting summarcy
8 and you were in attendance at that zeeting?
7 A Yes, T was.
8 9 S3efore I go into a number of gquestions on both the
9 meeting summary and the Oak Ridge report, I wvant to try and
10 2st2blish exactly what you know about how the Cak Ridge
11 Ceport was preparei, because there have been some guestions
12 3s to essentially the first five sections cof the Mak Ridge
13 Tteport as beinqg, perhaps, contradictory tc the conclusions
14 in the sixth section of the reporte.
15 Do you know who prepared what sections cf the Cak
16 Ridge report? In other words, which sections were prepared
47 by Tak Ridge and which vere prepared by SAI?
18 ) No, T do not differentiate or I did not

19 differentiate between who prepared what sections.

)

You 40 not know?

20

21 A I do not know. <ic.

22 Q I have to come back tc that later.

23 Referriny to Question 2 and its response on pagas

24 2 and 3 of the meeting summary, how did the ICS boundary as

25 it was defined in the EEW raport affect the FMEA as it wvas

ALDERSON REPORTING COCMPANY. NC,

400 VIRGINIA AVE., S'W., WASHINGTON, O C. 20024 (202) 554-2345
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4done? Ir other words, what limitations would have leen
placed in the FYEA by the way the ICS boundary was defined
in the RE&W ceport?

A The limitations -- we have discussed a number of

-
-

or

lisitations. Z think agree with all those citiangs of

7]

those limitations. However, as far as an FMEA of the ICS,
there was a dound that had to be placed to perform an FYEA
and I agree with the choice that BE&W made, that that vas the
logical choice.

J Is it your view that the Cak Ridge report authors
viewed that bounding as appropriate?

B No. T think they took issue with some of the
problems cr2ated in defining that particular boundary.

2 Yow 4id the staff depend on the Oak Ridge review
in terms of preparing its positions on the acceptability of
the BE&W report? Specifically, I am concerned about how you
got to the staff position from the Cak Pidge position, which
appears to be in conflict.

2 W2ll, I do not think they are really in cenflict,
if you agree that the bottom line is section six of the Oak
Pidge report. I think, in fact, you will note that I did
cit2 some of the findings in ay testimony.

G Ycu zgree with the Licensee, then, that the
section six of the Cak Ridge report is the bottem line in

termns of deciding whether the LW report is acceptable or

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, SW., WASHINGTON, D C. 20024 (202) 554-2345
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Yos, although we did consider

L ]

3 made in the other sections.
4 Q For instance, could you give

§ how you considera2d some of those othar

5 A Well, I am trying to £find an
: 7 2 Take your time.
3 A Well, T believe ~-- I think th

-

9 there with number 2 regarding multicgle
10 has to made some decision as to whether
11 multiple failures are credible or not.
12 case, the discussion of mid-scale failu
13 failures, those twe aspects manifest th
. 14 supply €ailures uh.icn were addressed in
1§ in the F¥EA, but in the operating exper
16 S°, siven that information, ve could de
17 decision along those lines.
18 Q Let's mcve to the SEBR. Do yo
19 SER with you?
20 A NUREG-06807?

' 21 o That is correct. The secticn

22 failure mod2 and effacts analysis begins with page D=1 a

23 cencludes on the naxt page. I would 1li
24 3Juestions about the SER,

25 First 5f all, 3id you prepare

ALDERSON REPORTING

"127

some cther conmments

e some examples of
commants?

example.

e guestion we were on
failures, the staf:
ve think that

In that particular
res and multiple
emselves in power

the BE&W report, not
ience secticn, and

£€ine -- make a

g have a copy ©of the

dealing with the ICS

3

d

ke to ask yocu a few

this section of the
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A No, I did not.

LI

2o you know who 4id?

e
o

-
-

s L d0 not.

Q Okay.

DR+« JORDAN: This is a rather strange turn of
events which I am completely puzzled out. Your witness on
ICS fajilure mode and effect analysis wis not invelved in the
SER and he does a5t know who was.

¥3. CUTCHIN: That is not surprising to me, Dr.
Jordane.

DRe JORDEN: All righte.

(3eneral laughter.)

¥2. CUTCHIN: Nr. Thatcher was intimately involved
in the failure modes and effects analysis work in.:hat he
was the technical coordinator for the 7ak Ridge study and I
am not sure that the SFR here at this point has a great deal
of substance and I think Mr. Thatcher's testimony is more
substantive,

DR. JCRDAN: I see. So if there are disagreements
between what is in the SER and Yr. Thatcher's testimony you
would say thac. you would ctely on ¥r. Thatcher's testimony.

¥R, CUTCHIN: At this point in time I believe that
is correct, because as I am reading here from the SER, we

vere indicating thzt there was further review under way and

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE. SW., WASHINGTON, D.C. 20024 (202) 554-2345
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that ve would 3dicass is furth

w

£ ia a
presume, is yet t2 conme.

DR JORDAN: Okay. Go ahead, ¥r. Sholly.

i

Y MR, SECLLY:s (Fesuming)

q On page °0~-1, the third pacagraph, the third
sentence reads "However, we have also concluded that as a
result of failures in related systems, actions of the ICS
can lead to major upsets.”™ Wwhat related systems were beinqg
refarred to there?

-

As I saii, I did not prepare this section, but I

.

think T can -- I hate to conjecture. I can give you nay
knowledge of what could have been meant by that statement.

CHAIRYAN SMITHs Let's phrase the guestion so it
will producas something more than conjecture. Are you avarce
of the failure -- fajilures in related systeas as the ternm is
use? in that sentence?

THE WITNESSs: Failures in related systems, as leng
as related systems refer to things such as the non-nuclear
instrumentation, the pcwer distribution system -- to nane
tvo. As long 2as the related systems meansAthat. then,
indeed, actions of the ICS based on those f£ailures can lead
to major upsets.

CHAIRMAN SMITH: So this sentence, as far as you
know, is not referring to actual historical failures of

related systems. It is postulated failures?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S.W.. WASHINGTON, O .C. 20024 (20%) 554-2345
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THE WITNESS: It may well be referring to
historical failurese.

CHFAIRMAN SMITH: Are you, yvarself, familiar with
such failurss?

THE WITNESS:s Such historical €failures?

CHAIRMAN SYITHs Yes.

THE WITNESS: Yes3, I anm.

8Y XR. SHROLLY: (Resuming)

Q Could you give an example?

A An evample of -- well, I Juess crystal -- I heari
the word Crystal River event. That could be an example.

Q Do you €28l that the BEW report, the manner in
vhich that report was done, could have predicted the Crystal
River event?

A T ¢think so, 3as long as you consider the operatinc
experience, because we did -- it wvas pointed out in the
operating experiance section =-- August I think is the date
on the report =-- August c¢f *79. I think I have the right
year. That power supplies were indesed failure =-- cne cof the
significant failur2 contributors.

Q What I am trying to get at is the failure mode and
effacts analysis portion -- the manner in which that was
done. Ts it capable of predicting a failure such as the
Crystal River event? Granted, once it happens obviocusly y2u

know about it 2nd zan take a lcock at it. But what I am

ALDERSON REPORTING COMPANY INC.
400 VIRGINIA AVE. S W, WASHINGTON, D.C. 20024 (202) 554-2345
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have not occurred ve
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CHAIRMAN SMITH:; I do not think ysu understocd his
answer, or at least the dates will have to be adjusted if
his answer means saat you thought it does. And the Crystal
River event to which he is referring is February, 1980, and
he has referred somewvhere to August 1979 report.

ME. CUTCHIN: That is the BAW 1564, is that
correct?

THE WITNESS: That is correct. And the date is
Aggqust, 1973.

MR. SYOLLYs I understood that. I was going to
get to thate. Why ==

THE WITNESS: 1Is there a guestion to me right
now? I thought thaere was.

CHAIRMAN SMITH: Vo. N9, there isn'te I fear I
interrupted without cause, but I thought that you wvere
suggesting that once the Crystal River transient cccurred
then it is incorporated in the histoury, and I thought you
vere suggesting a circular approach to it.

MR. SHOLLY:s That is exactly what I wvas trying to
get to. In other words, it seems to me that, based on a
reading of the Oak Ridge report, that there were cerctain
limitations placed on what the BEW FMEA could predict. I,

irst of all, would like to know whe.“er the BEW failure

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2248
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mode and effacts aralysis cculd have predicted the Crystal
Fiver event and, if not, then possibly are there other
events whicnh i+ could not have predicted?

CHAIRZAN SMITH: There is no gquestion =--

¥Re SHCLLY: I will tzy phrase that in terms of a
question.

8Y MR. SHOLLY: (3esuming)

9 09 you feel that failure mode and effects analysis
as done by 2&d4 ~could have predicted the Crystal River svent?

A Not as done by BE&Y in 1564. That is not to say
that a failure mod2 and effects analysis could not predict
Crystal River.

c Sut the RLW FYEA as it vas done coculd not have
pcedicted Ciyc*al River?

(Paus: )

A If I could ask what portion of the Crystal River
event you consider significant. The problem I have is I
know about the -- certain things that happened with the
control systems and -- but I guess there is some concern
that they pumped water on the flocr. Is that your concern?

Q What I would te referring to is the manner in
which the integrated contrcl system was involved in that
particular event. Could the --

A The -- okay.

Q Let's go through a series of guesticns. Mavbe

ALCERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW._ WASHINGTON, D.C. 20024 (202) 554-2345
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this would be a more efficient way of doing it.

Ds you know to what extent the integrated control
system was invclved in the Crystal River event?

A Pretty much so. I am sure if you get intoc very
detailed questicns I might not know the exact answers, but
ar pretty familiar with the integrated control systeam's
performance at Crystal River.,

& Ckay. Now what -- what failures occurred in the
integrated control system? Just generally.

3 None that I know of other than -- no. YNone that
know of in the intagrated control system itself. VNone that
I know of.

Q Did the integrated control system's actions
exa:zerhate that particular event?

The actions of the integrated control systenm
caused what some people might consider exacerbation of the
event. And that is to say that it indeed did start
momentarily puliing control rods, for example.

Q Did the integrated contrel system 2alsc cause the

PORV to open?

A No.
Q It 4id not. W“hat caused the PORV to open?
A I think it was the powe: supply failure itself

that caused the PORV to open.

Q The ICS played no role in that?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 i N5, T 45 not deliesve the ICS rlaved a role in

2 that, in th= opening ¢f the PORV.

It did note.

W
L&)

4 N ¥No5. Th2 cpening cf the PORV was 2ue to the

3 fechanisam in the power supply fallure -- the particular

g mechanism in which that pover supply failed.

7 ®, Y>u have testified that perhaps in some respects

8 th2 integrated control system did exacerbate the (rystal

9 River event. 1Is that sort of effect from the operation of

10 the integrated control system capable of being predicted by

11 the BEW fajilure moles and effects analysis?

12 A Yes, I think it is. TIf you take the front-end

13 failure that the power supply loss at Crystal Fiver created
. 14 3nd then follow it through the F¥EA of the integrated

1§ control system, you could predict that the control rods

16 ¥ould move Jut, 2t cetera.

"y

17 (Fzuse.)

18 0 T> yocur knowledge, within the nperating history of
19 BEW plants, are there instances, events involving the

20 integrate® control system, that have occurred which wvould

29 not have bean predicted by 2&W's failures node and effects

22 analysis?

23 3 I think the failure adde and effects analysis that

24 BEW 4id is an accurate reflection of what consequences occur

25 given the failure modes postulated. That does not mean,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S W. WASHINGTON, D.C. 20024 (202) 54-2345
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-hough, that that particular tool could predict all
potential conseguences. I don't know -~

Q In terms 9f insuring public health and =zafety, do
you think the failure mode and effects analysis by itself is
enough to iansure the public health and safety is protected
from all evants involving the integrated control system?

(Pause,)
2 There is a lot pore to protecting the health and

safety of the public than looking at the integrated control

systam.
S What =--
A I thought I was follewing your gquestion until you

said with regard t> the integrated contrcol system. Maybe if
you rapeat it. I .as anticipating and I should not have
been, but the reactor protection system has to perform the
-= has to protact the piblic health ani safa2ty. Engineered
safety features have to operate to protect the public health
and safety,

Q “hat I an concern=2d about is tha usefulness of the
failure mode and effects analysis as it was done to assure
safety and that this is one of the criticisas of the COak
Ridge report. They stated that the significance of the ICS
t2 safety is not addressed. ~ranted, the Licensee's witness
took issue with that. Do you take issue with that? Do you

feel that the EELW report addresses the safety significance

ALDERSCN REPORTING COMPANY INC,
400 VIRGINIA AVE,, 3. W, WASHINGTON, D.C. 20024 (202) 554-2345
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2fd the intagrated control system?

A I think it does address the s=af

v

ty significance of
the integrated control syst2m, but there are a number of
things that you have to put in context vhen you lock at that
on the surface.

There is concern that =-=- there are concerns that
the ICS could create a loss cf feedwater event and also
prevent the admission of auxilliary feedwater to the sta2anm
gensrators, but that concern, in and of itself, is being
addressed separately from any FM¥EA and FMZA results.

CHAIRMAN SNITHs Of th

ICS.

THE WITNESS: F3¥E2A? ICS? Yes.

CHAIRMAN SMITH: I wendered if you had corpleted
your statement. I was suggesting a completion to your
statement.

TH

(O]

W

-

TNESS: I am sorry. I can make the
statement ayain. I mean -~

DR JORDAN: I think it would be worthwhile to
state it again. What you think the =~--

THE WITNESS: I was trying to make the point that
the concerns regarding ICS control of 3ain feedwater and
also emergency feedwater were teing addressed separately
from the FNEA on the ICS. That that is a separate issue
because, one, by virtue of the fact of the short-term orders

whi~h regquire som2 manual actions and we heard abtcut that

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON. 0.C. 20024 (202) 554-2345
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from the witnesses from GCTU, and in the longer tern because
of the ra2commendation that comes ocut of NURFG-0578, which
requires: a "safety grade auxilliary feedwater system”. And
T balieve the Licensee =-- both of those issues are addressed
in the restart svaluation.

Now, I w2s going to give at least another example
of how the ICS raliability study does address safety == I anm
sorry, I don't remember your term, safesty or health and
safaty of the public, and I was gocing to say that based on
operating experiesnce it was shown that the challenges
created by that system itself are nct really that ogreat. £So
that says t> me that the ICS does do its job, and it dces
not create -- does not create a large amount of challenges
+9 the protaction system in any a2nalysis of an overall plant
-= 1 Wwant to> say safety analysis with ragard to health and
safety of the publice. That the concept 0of defense in depth
is utilized by the staff. 2And the first line of defense as
£ar as electrical instrumentation and control components
goes is the plant control system. If that is a misbehavior
-= misbehaver -- I don't know if that is a word -- the plant
safety systams will be challenged fregquently and any systen
that is challsnaed too frejuently may, you know, fail. That
is the sacond portion of defense in depth -- the protection
syster,

So that is another area wvhere I think the

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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reliability study 3id shov == what was the vord -- the
safaty significances of the ICS, or safety consegquences. I
am not sure what the werding wvas.

3Y MR. SKFOLLY:s (Rasuming)

» Take a lcck at a couple of sections of the Oak
Ridge report. Take a look on page 7, the sacond paragrapgh.
In particular, the last sentence states, "Tt would not be
iapossible for perculiar equipment interactions or operating
conditions to place the ICS at such 1 disadvantage that it
would respond, although, as designed in an undesirable
way.” This is the sort of thing that I think all 4day has
been raising guestions -- I kncw in my aind -- as to how
useful this failure mode and effects analysis is in terms of
insuzing safetye.

In examining the . ak Ridge report, you stated
bafore that you took scome of the concerns that the Cak Ridge
reviev made into consideration in preparing your testimony
and arriving at your positions on the "MEA, Did you
consider this particular point?

A Well, this particular point I do not consider to
be an indictment of the ICS itself. I think this is a
restatement of the discussion we had with regard to the
Ccystal Rivar event. That, given wrong inputs, that the ICS
may respond in undesirable wvays -- for example, pulling

control rods.

ALDERSON REPORTING COMPANY. INC,
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| Okay. GCiven that, and that is the case, 40 you
feel that the TEW failure mode and effects a2nralysis
adequately responds to that type of concern?

A I do not think the FMEA, in a3nd of itself,
adegquately =-=- woull aiequately address thate Eut in
conjunction with the operating esxperience and the
conclusions drawn in section six of the Cak Ridge report,
that those, you knowvw, those type 0of concerns are addressed

Q Do ycu thiak you would have held the same opinion
before the Crystal "iver event?

A W2ll, the Crystal River event was highlighted -~
to me it highlightad a separate set of concerns o2ther than
ICS. Previsous to Crystal :iver =-- and this was mentioned
alss ~-- the Oconee event, which cccurred in Novemler of
1979, occurred -- in fact Vovember, 13979, when this report
vas being prepar24. John inderson and myself went down to
Oconee after that event occurred. ZSubsequent to that esvent
the staff issuec IZE Bulletin 76-27.

Now, ¢iven, you know =-- to me that addrecsed a
separates set of concerns other than the ICS itself.

o) Wdhat T am concerned about that I think is
happening, and if, after listening to my explanation ycu
think I am misperc2iving thinys, please clarify it.

Jhat seems to me has happened is failure mode and

eff:cts analysis has been done on what the Tak Ridge report

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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feels is a fairly narcow bDasis. There is some operating
history which expands on that scmewhat and the position is
takan, w2ll, this is adequate now. This addresces the
failure mod2 and effects analysis requirement. The
operating history gives us <« pretty good picture of the
r2liability and ve are pretty comfortable with that until
event A ccomes along. That is incorporated in the operating
histoary and nov vwe are satisfied again until event B comes
along ani that i3 incorporated into history.

It scems to me that this is parallel with a class
nine accident where a class nine accident is incredidble.
TMI 2 happens. Okay, all cther ones are still incredible
and ve are back.to go again. Am I misperceiving something
there?

A W2ll, I guess I can only speak to the area of
instrumentation and control, you know, systems. And if your
perception is that Oconee and Crystal Siver -- those events
== Prouzht in som2 new concerns, they wvere not with the
ICS. You Xnow, operaiting experience ‘s a gcod teacher. Do
you know I 1o not knovw =-- you know, I do not know how to
indict the FMER on the ICS as, you know, problems with --
yo2u know -- should have prevented the Oconee event or the
Crystal River esvent.

Admittedly, you Xnuw =-=- you know, if pover supply

mo23ifications coulil have besn made, potentislly they could

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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have been prevented. Eut you Xnow that is only, you know, a
Juess.
# L2t's nove on to another lins of juestioning. In

your testimony, at page 7, you state that the present ICS
has proven to have a low failure rate and does not initiate
a significant numbar of plant upsets. Fas the staff
revieved thae operational history of the ICS 721 and ICS 820
systems as presented in the Oak 2idge and the ELW reports?

A The only review of those systems was the review of
the report 3AW-1564,

~

* You are familiar with the failure rates of those

two systems?

A From the raporte.

v Yes. ‘

A I2s.

s, Does the staff take any position as to whether the

721 system is mecre or less acceptable than the 820 systenm

dased on the historical failure cat2? Or are both cof then

agcepiadble?
A Both of them are acceptable.
Q 2oth are2 acceptable?
A Yaybe I should phrase that more =-- the staff dces

not differentiate between one being more or less accaptable

than the other one.

Q In other words, vyou do not feel there i=s any

ALDERSON REPORTING COMPANY. INC,
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significance to the differences in failure rate?
p The failure rate tadbulation is not a good
statistical sanple to base any conclusion like that on.
Q Okavy.
DR. LITTLE: 4Would you apprcve a 721 system for a
nev plant da2sign?

THE WITNESSs Probably. VYese.

BY ¥R. SHOLLYs (Resuming)

Q In the SER {t is indicated that the licensee has
responded t2> a numbe: >f 3LW reccmmendaticns on the ICS.

Can you state whethar (c not licensee has completed his
response to thcse.SEH recommendations?

A No, T cannot. I no longer have the responsibility
for the review ¢f those reccmmendations and the follow-up.

Q You would not be familiar with any schedule, then,
that might have been established for completing those
responsas?

A I aa familiar with -~ I have discussions with sonme
of the individuals that are responsible for follow-up in
those areas. And the last indicatiosn I had, I believe, was
from something that was to be presented at the ACRS
meeting. I believe it was last Saturday. B3And according to
the information I have, the responses o>f all FEW licensees,

including VYetropolitan Ediscn, to the recommendations of the

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE., S'W., WASHINGTCON, D.C. 20024 (202) 554-2345
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1564 == will bde pursued in the first half of 1981,
Ys3u know that is not official. I am not
@ for schedules. 3ut that is, you know, ay lest

that guestion.

¥R.

SY“OLLY: Give me 3just a moment. ¥r. Chairman,

perhaps the Poard vill apprecizte this mor2 than the other

pacties.

T ams having trouble scrting out from everything

that has happened this morning what might have lPeen covered

by this lLicensee’'s witness. It has become increasingly

difficule

avening?

t> bDe praductive.

CHAIRMAN SMITH: Would you like to rreak fcor this

That way you can ao over your notes overnight and

perhaps be nore efficient in the morning.

uR.

SHOLLY: I.think so0.

CHAIIYAN SMNITH; OXkxay. Tomorrow morning wve are

30iag to have the raport on the SER supplement. You are

involved in that to20, aren't you?

¥R.

SEOLLY:s Yes.

CHAIKFMAN SMITH:s Anything further this eveninn?

(Vo

raspanse.)

CHAIRYAN SNITH: Let's adjourn until 9:00 a.m.

tomorrow morninge.

ad journed,

1980.)

( 7hereupon, at 5352 p.@., the hearing wvas

to

reconven2 at 2:00 a.m. Wednesday, Cecember 3,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C 20C24 (202) 554-2348




REGULATORY COMMISSION

TUCLZAR

\

L3 U

-
.. 1
- - -

December

G

)
pS]

3
n

48

-
.

luzte

'

- :
“CCKetT

Proceeding

.

-~
-

?lace o

"
(8}
ot
1.
o0

)
ot
£
[ -

1t O
o
LS4 |
'

o

(&3 ¢

LU ]
ry

L2 ]
%, 52
™

0%
no

(S |
Q. 0.
a %

o @
v 4
(Bl

0
AT
A
a s
oo

o
o 1.
Lo
v
x D

Darkor

Natrd

et S

b
- -~

GNATURE

S2

/
\



