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1 ; EROCEEDINGS
2 Whereupon,

3 JAERED W

O]

RMIEL, W. JENSEN and E. LANTZ,

4 called as witnesses by counsel for YNu-lear Regulatory

§ Commission staff, having been previously duly sworn by the
6 Chairman, resumed the stand, were further examined and

7 testified as follows:

8 BOARD EXAMINATION
9 8Y DR JORDAN:
10 ) First I have a few general guestions concerning

11 the staff's philosophy on the juestion of safety of BEW

12 plants %ollowing a feedwater transient, and the ability of
13 the various systems to mitigate the consegquences of a

14 feedvater transient.

15 First 5t all, I gather both the Licensee and staff
16 assume a feedwater transient is one of the expected

17 transients that must be protected against, and the

18 prntection systams involved are primarily the emergency

19 feedwater systems, the high pressure injection system or

20 emergency core cooling system 3s you wish, and then finally

21 the decay heat removal systems.

22 Does that in general represent the pecsition of the
23 staff?
24 Perhaps many of my questions will be addressed to

25 Mr. Wermiel, but any of the gentlemen can answer. So would
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you keep the microphone in front of ycu, because I know you
will be answering a great majority of my guastions.

2 (WITNESS WERMIEL) Yes, I think your
characterization is generally correct.

Q All right. Now, then, I have been puzzled off and
on, as has been apparent from the beginning of this hearing,
as to whethar the staff and the lLicensee have had a
consistent position on these variocus measures to mitigate
the consegquences, and the one that has been puzzling me
most, I guess, is the emergency feedwater system, and the
gquestion has arisen a time or two, is the emergency
feedwater system one of the engineered safety features, and
therefore, must it be safety grade? And if that is the
wrong wo:d, tell m2 so. What word do0 you use for a system?

: (WITNESS WERMIEL) I would use the word engineered
safety features for any system that is required to mitigate
a particular design basis accident or transient, and in that
context, I would say emergency feedwater is an engineered
safety feature system. OCur current practice is that an
engineered safety feature system therefore is a safety grade
system.

0 Fine. Fine.

T guess I was hoping that wculd indeed b2 the
staff's positione.

Now, then, what puzzles me, I guecss, in the past

ALDERSON REPORTING COMPANY, INC,
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1 the emerger_y feedwater system has not always been so
2 considered.
3 Now, can you explain why that is, and is this --

4 has the change in attitude come about as a result of TXI or

5 what?
& R (dITNESS WERMIEL) The change =-- in the past, I
7 would characterize the auxi_. .ry feedwater or emergency

8 feedlwater systems more as viewed as a system impoertant to

9 safaty, and the criteria aprlied to its design were perhaps
10 ot as well defined or as stringent as they are today.

11 There was in ﬁroatess before TET 2 . n the context of the

12 Standard Review Plan and othar documents a Jradual upgrading

13 0f auxiliary or emergency fcedwater.,

14 Q I see. This was going on before TMI 2.
15 A (WITNFSS WERMIEL) VYes, yes it was.
16 Q Were new plants, for example, were construction

17 permits required to have safety grade ~- engineered safety
-- safety grade emergency feedwater systems?
19 A (WITKNESS WERMIEL) Yes. That was our intent, to

20 have a safety grade »>r engineered safety features emergency

21 0or auxiliary feadwater syst=m.
22 c 1 see,
23 2 (WITNTSS WERMIEL) When exactly the feeling of

24 this upgrads to safety grade to really cccurred, I am nct

2§ entirely sure. I do not know whether it was --

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



6146
1 Q I don't think that is important. Fine, I see.
2 All right.
3 A (RITNESS WERMIEL) Since TYI 2, though, there have
4 been additional -- there has been an additional feelinc for
5 upgrading, particularly with respect to its reliability in
6 the areas of its reliability.
7 Q Is it not apparent that the emergency safety
8 features -- that the auxiliary feedwater system is a very
9 important system in following a feedwater transient? It is
10 the main heat sink for removing core heat.
11 A (#ITNESS WERMIEL) That is correct. It is the
12 system relied on to mitigate any conseguences as a result of
13 loss of feedwater.
14 Q Yes. Good. How -- and acain, just as a matter of
16 philosophy, how did it happen that this was not really

16 recognized perhaps earlier? Can you speculate even on that?

17 B (WITHTSS WERFMIEL) Yes, I can speculzte. In the
18 past, our review -- this is the overall NEC review of
19 accidents -- tended I believe to concentrate on the primary

20 system, and direct emergency core cooling systems and the
21 like.

22 s Was it a feeling that the emerg:ncy core coolinag
23 sSystem would really take care of anything?

24 A (§ITNESS WERMIEL) Well, yes. I think we tended

25§ to concentrate a lot on things like the large LOCA, large

ALDERSON REPORTING COMPANY, INC,
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1 break LOCA, and then we recognized a smaller LOCA could
2 occur, but we could still miticate that with the EPI
3 system. I do nct know that we ... e really thinking about
4 long term core cooling with respect teo the secondary side.
5 Q I am certainly not being critical of the staff or
6 the Licensee in this respect beczuse I must say that I
7 myself was undoubtedly slow to realize the nature of this,
gand in the last few years I have become somewhat cf an
g adveccate of a dedicated heat renoval system, and I think it
10 is the thing that is going to ccme one of these days.
11 Bat on the cther nand, I am not at the stage yet
12 vhere T would say that you should not be licensing uclcar
13 plants. I am by no means makine that -- and I know the
14 staff is not either, but as I say, my f=2elinc has switched
15 over th: years, too, and it has always been my feeling that
16 the mos: likely accident, and long befcre TMI, that the most
17 likely accident would be a failure to remove afterheat.
18 Nucleat plants are unique and different from coal
19 plants in that you can shut down a coal plant bat you cannot
20 shut down a2 nuclear plant. Scme of our systems, by the wvay,
21 I have been involved in desicon of controls and systems for
22 research reactors, including the MTR., It was our intent,
23 then, tc make the removal of hezt after shutdown as
24 conrletely reliable as possible. And in this regard, by the

25 vay, one of our feelings is that a systenm

ot

hat i1s cperating
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1 is probably the most reliable system, and in fact, one case
2 vhere the design of .nhe system -- the system required
3 exceedingly high reliability electrical power, we went to
4 diesels, of course, but we used the diesels for the main
5§ system so that if there was any doudbkt when the diesels
6 failed, then the backup system was the more reliable system,
7 namely TVA power. But rather than using diesels for backup,
gwe 2id it the other way around, and I believe you do improve
g reliability.
10 And this was touched con a little bit yesterday
11 when ¥r. Pollard brought up the fact that if you use a
12 system for startup 2nd shutdown, it does give you more tests
13 and more chances tc see it operate. So there could even be
14 2 case made for bhiving the emergency feedwater system
1§ cperat.ng fu4ll time. But it isn't that way, so let's now go
16 intec the gquestion, is the emergency feedwater systen
17 @adecuate ani reliable, and T think I will have a fairly
18 lengthy set of guestions toc you concerning thise.
19 Now, I notice you somastimes 1c speak for the staff
20 in giving the staff's position.
21 Now, would you say Jjust how this comes about?
22 Are you alle to say, for example, that the staff

23 believes, fcr example, that the emergency feedwater system

to

24 is adeguately reliable in ELW systems? Ycu cannot surely be

25 expressing the view of the entire staff. There must be
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1 other peopls with different opinions now. S0 how is it you
2 speak for the staff?
3 DR. JCRDAN: Yr. Baxter I know is anxious to say
4 something. Please dce.
5 ¥R. BAXTEF: One point of clarification. At the
6 end of you guestion it implied that emergency feedwater
T systems are par* of the BE&W design and part of the BdW YSSS,
;s which is my understanding they are not. They are not
9 designed by Babcock and Wilcox. They are designed by the
10 individual site architect engineer to meet BEW's criteria.
11 DR. JORDANs This is not part of the package,

12 then, of the steam supply system, and T had not realized

13 that. :
14 ¥2. BARXTFRe So there are differences.
15 DR. JCRDAN: Yes, yves, I aopreciate you peinting

16 that out because you are exactly righte.

17 3Y DE. JOEDAKs (Resuming)

18 o All right. And so therefore I do notice that

19 there is a table in the NUREG reports comparing the various
20 systems, and it does of course make differences.

21 L notice Pavis-Eesse, for evample, there are

22 differences among the various systems, and you point out

23 something that is certainly correct, but I 3Just had not

24 thought of it that way, so thit I better not refer therefore

to EELW systems, excepting that EELW systems I guess all do
25
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have the once~through steam generator, isn't that right?

A (HITNESS WERMIEL) That is correct.

Q I see. Very well.

And it was the opinion of the staff that this --
and the Xemeny Commission and others that this did result in
a more sensitive system, a system that required more certain
and guicker response from the operators and the mitigating
systems, and I do not think I need to ask you your opinion
on that. I believe this has been documented.

Now, then, let's go back to the guestion. How is
it, for example, that you are able to say the loss of
emergency fz2edwater following a main feedwater transient is
not an accident which must be protected against with safety
grade egquipnment? |

Sow, is this vour cpinion, is this the staff’'s
opinion? S it everybody's opinion in NRC or what?

3 (#ITNESS WERNIEL) It is the overall staff opinion
that any safety grade system is not subject to total
failure, only a single failure. We do not postulate the
total loss o9f a system that is classified safety grade.

Q No matter how poor the design is? No matter how
~nor the design is, if there are two -- if it meets those
criteria?

A (WITRESS WERMIEL) That is my understanding. The

very fact that it is safety ¢grade in our minds means that it

ALL . "SON REPORTING COMPANY, INC,
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is not a poor csystem, that the criteria to which it has been

designed are adequate to assure its reliability and

operability.
(8] W=21ll, perhaps the wearel word then is the
criteria, that the staff continually uprgrades the criteria

if they teel it is nct adegquate to meet =-- is this the
situation, that th2 criteria continually are changed, or are
you relying on the General Design Criteria, and that is it?

A (WITNESS WEEMIEL) No, it is more than Jjust the
General Design Criteria. We have a specific application of
the General Design Criteria and I think that application
does evolve and change as we learn more, and -- from various
-= in various ways from tests, say, at the LOFT facility or
things like that, Licensee reports, reliability studies,
things like that.

Q Do you have any feeling, ¢©f all the engineered
safety features, are they all equally reliable?

X (WITNZES WERMIEL) I have absolutely no feel at

C You have no feel at all? You would say that the

emergency feedwzter system, for example, or the diesel

genarator systems are equally as reliable as the protection
systems?

A (FITNESS WERMIEL) I would not say they were
egqually reliable, I dc not know that we have analyzed the

ALDERSON REPORTING COMPANY, INC,
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reliability of individual systems., WNe have analyzed the

« reliability of some auxiliary feedwater sys.ems. T think
3 there are inherent features cf certain types of mechanical
4 components that make them maybs more or less reliable.

- C So you say you have analyzed the reliability of
6 auxiliary feedvater systems?

7 A (WITNESS WEEMIEL) Yes, we have.

8 0 Are you going to present that in this case as

g evidence?

10 A (NITNESS WERMIEL) I do not know whether the --
11 Q I see. Ycu don't think it is necessary.
12 3 (4ITNESS WERMIEL) NUREG-0611 and 0635, and then

13 the BEW reliability reports are =--

14 e Do you claim the B&W reliability report analyzes
16 the reliability? I mean, the EELW report.

16 A (KITNESS WERMIEL) What it does for certain

17 postulated events, it attempts to rate or tec categeorize

18 these particular plants into an arriy to establish a

19 relative fe2l1 €for where they stand.

20 C SO they could be all bad or all good.

21 A (WITNESS WERMIEL) Relatively speaking, yes.

22 ¢ see.

23 ] (HITNESS WERMIEL) We had no goal in mind. We do

24 not know what constitutes a reliable system. We were trying

to £ind out where we can make improvements based on what we
25

ALDERSON RE *ORTING COMPANY, INC,

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



6153
1 learn in this fachion.
2 0 All right. Now, you speak for the entire staff in
3 saying this?
4 A (RITNFESS WERMIEL) I am speaking for myself. I
§ cannot say what other peoples have in mind. I only know what
6 I have seen and what I have done.
7 Q Do you know any studies at all that have been
g8 taken -- that are being undertaken by the reliability
@ analysis group -- I was trying to recall the name of the man
10 from TVA who recently cane.

1 ¥s, WEISS: Michaelson.

e

12 BY DR. JORDAN: (Resuming)
13 8} Has Michaelson lcoked into this at all, do you
14 know, and what has he found?

%)

SS WERMIEL) I dc not know that he has. I
16 know we have a staff at NEC that does look at it and do

47 reliability analyses and reliability work.

18 Q Zut it is not important to your Jjo}r of deciding

19 whether the system is adequately reliable. You can say -- I
20 believe yocu say it is reliable, and --

21 A (WITNESS WERMIEL) 1In the current context that we
92 use reliability studies, I guess we have determined that we
23 think it is reliable. Whether or not there will be

24 additional -crk in this area I am nct sure. And whether

26 this additional werk will bo applied in our safety reviews,

ALDERSON REPORTING COMPANY, INC,
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I just 40 not knowe.

Q

Are you faailiar with the stzff studies and work

over the past few years on ATWS, that is A-T=-wW=-S?

2

(HAITNESS WERMIEL) I am not very familiar with

ATNS at all, no.

C

Ace you avare that the protection system must be a

safety grade system? By the protection system now, I mean

the systerm that detects over =-- excess power above a certain

level and calls for the scram and other actions. VNow, is

10 this built onto safety grade criteria?

1

12

13

14

18

16

V7

A

N
=

<)

(4ITNESS WERMIEL) I am not aware.
You are not aware.

(AITNESS WERMIEL) About ATHS at all.
None of the others?

(HITNESS LANTZ) 1‘oe.

MRe. CUTCHIN: Dre. Jordan, we will have a witness

coming up on the next item who is very familiar with

18 prectection system criteria.

19

20

21

22

24

25

DPRe JCRDAN: I am very familiar with protection

system criterize.

¥P. CUTCHIN: But if yov were interested in

getting an answer that vas avidence =--

answer.

about

DR« JORDAN: No, I am not interested in getting an

I am tryine to find out what these folks understand

reliability in order tc be makinc the conclusions that

ALDERSON REPORTING COMPANY, INC,
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1 they are.
2 MR. CUTCHINs: I *hink, Dr. Jordan, I am not sure
3 this will help you, but the staff, as I believe you are
4 aware, in deciding cn the adequacy o0f the design of the
5 emergency f2edwvater system judges it todzay against the
g criteria set forth in SRP 10.4.9., Then there are others who
7 are doing long term studies to look at the need fcr further
8 improvements, as has been said here. Fut today, for this
9 p.-ant, as well as for others, compliance with the current
10 criteria is viewed by the staff to provide a sufficiently
11 reliablas system for operation today. That is not to say
12 that they are not alvays locking for the need for further
13 imprcovements.
14 DR. JORDAN; It is your interpretation, then, of
16 the Comrission's order that sufficiency is determined by
16 meeting past criteria?
17 ¥R. CUTCEIN: No, that is not necessaril. my
18 intecrpretation, sir. I lock at this particular Commission's
19 order to give this Foard the authority to inquire into that
20 and to make whatever recommendations it believes are

21 appropriate to the Commissicn.

o

23 CHAIRYAN SMITH: That does not exactly answer Dr.
24 Jordan's guestion. FHowever, ve understand what our

25 authority is. ¥e was wondering what the staff's position is.

ALDE: SON REPORTING COMPANY_ INC,
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MR. CUTC®INgz I will have to defer to the witness,
but my understanding is they are judging these systems today
against these criteria, and are requiring prior to restart
the kinds of upgrales that grew out of 0578 and other places
in the short term, and it is indeed, I understand, the
staff's position that compliance with those short term
recommendations which were indeed staff recommendations,

provide sufficient reliability to allow the plant to restart.

DR. JORDAN: Okavy. Well, we will have to go into
it then.

I guess the staff has been very selective in their
criteria, so apparently there is a great deal of judgment

involved in what criteria will be chosen and what will.not
be chosen, and I will be going into some of the
recommendations 5f some of the staff's documents and asking
you whether you believe that those recommeniations should be
implemented or not, and why not.
RY DR. JORDAN: (Besuming)

Q And were you memters, by the way, ¢f some of these
task forces that were involved in the writing of documents,
such as NURFG-0560, the generic assessment for BELW reactors,

or the NUREZ-0£67, transient response of REW Aesign reactors?

3 (WTTNESS WERMIEL) VNo, I was not.
A (4ITFESS LAN2Z) Noe.
A 'WITNESS JENSEN) No.

ALDERSON REPORTING COMPANY. INC,
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1 Q All right.

2 (Pause)

3 BY DR. JORDAN: (Resuming)

4 ¢ Let ae first turn to a document that was just

§ issued a few days igo, datz2d October 21, 1980, Seismic

8 Cualification of Auxiliary Feedwater Systems. It is a

7 letter to all operating pressurized water reactor licensees
g8 and signed by Darrell Eisenhut. I think we all received

9 it. There is fust one sentence out of it which is all I am
10 soing to look at. It says, "Since the TMI accident, we have
11 been reviewing AFW systems for all ovperating PWRs to assess
12 the need to backfit design znd procedural modifications.

13 Our review has been based on a deterministic evaluationk

14 prinrarily against the SRP"™ -~ that is, the Standdtd Review
15 Plan -- "in conjunction with a reliability study using event
16 and fault tree analyses to determine dominant failure modes.”
17 Now, what I am asking of you, would you please

18 “escribe ‘hese reliability studies using ever*: and fault

19 tre2 arnalys>s tec da2termine the dominant failure modes?

&2

20 L} (AITYESS WERMIEL) Fine. The Eu¥ reliability

21 analyses that were previously referenced do contain event --
22 vell, they contain fault trees for the particular system.

23 0 Yes.,

24 3 (AITNESS WERMIEL) And these fault trees are

25 applied to the three pcstulated events. From thecse fault

ALDERSON <EPORTING COMPANY, INC,
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1 trees, the dominant failure mcdes were then established and
2 documented, and we have attempted to address them in our
3 upgrades of these systenms.
4 Q Gecod.
2 A (NITNELS WERMTEL) A similar technique was also
6 performed on the Westinghouse and CE plants.

7 0 But the Westinghouse and GE plants --

B A (HITNESS WERMIEL) CE.

- C Westinghouse and CTE plants.

10 2 (WITNESS WNERMIEL) Comburtion Engineering.

11 0 Studies were put out under the staff aegis, and

12 presumably therefore had staff review, or do they again in
13 those cases just take the licensee's --

14 N (4ITNESS WEERMIEL) The NUREG-0611 and 0€35, and
16 associated reliabili.y studies referenced in them were

16 performed by the staff and staff consultants. In the case
17 of the BEW plants there as a2 meeting with the EEW owners
18 g9roup at which time it was decided that REW would perform
19 the reliability analyses and NEC would review it.

20 Q Can you tell me the extent of the NEC review and
21 the results of the MNRC revi=sw?

22 : (VITNESS WERMIEL, Ihe NRC review was performed by
23 the probalilistic analysis ctaff. I have seen a draft of

24 the results of that review, and that draft concurred in the

26 methodology that BEW used when they did the reliability

ALDERSON REPORTING COMPANY . INC,
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1 analysis and confirmed the recommendations for improvement
2 ir reliability Db:sed .- *he identified dominant failures.
3 c I see. They agreed, then, that the BEW plantse
4 were in general more reliable than the other plants. I
5 believe that is what the EEW study showse.
3 R (dITNESS WERMIEL) No, it doesn't, I don't
7 believe, at all. T believe the BEW study shows, with the
g disclaimer identified in Appendix B, that the BE&W plants,
9 their auxiliary feedwater systems, tend to fall in the mid
10 range of the Ccabustion Engcineering and Westinchouse plans.
11 2 And the staff agrees. The reliability staff
12 locked at that and agrees --
13 A (WITNESS WERMIEL) 1'nder the assumptions EBEW used,
14 ve generally concur in that recommendation. There are
ts di‘ferences, T beirieve, identified by the Licensee in
16 certain approaches taken by BLW and taken by the staff.
17 C ALl right.
18 The Licensee has said that they do not believe a
19 comaon mode fallure is a dominant method, that they believe
20 component €failure was the dominant failure mode, and this
21 vas presented here, and the staff agrees with this?
22 : (WITXESS WERMIEL) I am not sure T guite
23 understand if that is exactly what the Licensee said, My

24 understanding of what is dominant is a cingle failure source

"

26 in a component. That is the dominant --

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



6160
1 C The staff believes that the dominant mode of
2 failure is 2 single failure.
3 R (dITNESS WERMIEL) That is correct. Then there
4 are other common mode failures that once ycu have eliminated
§ the single failure sources would be the dominant point of
8 unreliability, particularly thcse common modes asscociated
7 vith humzn error or the cperrator.
8 Q I see.
9 So then you dc agree with the Licensee that
10 failure of compcocnent is the dominant failure mode.
1 A (WITNESS WERMIFL) Yes, I believe that is what

12 these reliability studies have intenued to point cut.

13 (The Roard conferred.)
14 RY DR. SMITH:¢
15 Q Yr. Wdermeil, you referred to a disclaimer in the

16 apeendix of the raport.

17 Would you descrite that more thoroughly, please?
18 2 (WITNESS WERMIEL) VYes. I am referring to BAW
19 1584, Appendix Bes I believe one of the examples is

20 identified as differences in approach. It is with respect
21 to the half capacity pumps, and I believe that was pointed
22 out by the Licensee. BEW in their study assumed that beth
23 half carpacity pumps were required for missicn success. In
24 the NRC reliability evaluations, mission success was

25 accomplished in, I don’'t know whether it was all ot thenm,
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1 but in 2 large number of the Westinghouse and CE plants with
2 only one of the half capacity pumps, and when you apply that
3 sam2 reasoning to the REW design for TMI 1, you dc get
4 improvement in its placement relative to where it stands now.
5 BY DB, JORDAN: (Resuming)
8 Q So the staff reliability then would credit it with
7 higher reliability.
- B (WITNESS WERMIEL) VYes. I think BEW points that
g out, that the staff would tend to show some slightly higher
jo reliabilities for the Westinghouse and CE pumps.
1 g Didn't you say as part of your testimony that
12 comnmon cause failure mode as a result of operator error
13 still remains a2s the dominant source of system unreliability?
14 L) (NITNTSS WERMIEL) VYes, I think I did.
15 Q How does that sguzare with your saving a moment ago
16 that you felt that the single failure critericn was the
17 dominant source 9f unreliability?

18 2 (4ITNFSS W

(83 )

RMIEL) I telieve the context of my
19 statement was that once you have eliminated the sincle
20 failure sources, then this beccmes the dominant source.
21 Q khat else is there, in essence?

22 A (§ITNESS WERMIEL) There are other potential
23 common mode type failures.

24 C I see.

25 A (§ITNESS WERMIEL) Certainly an environmental
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effect would be a common cause failure.

Q A what, a common cause =-- yes, yes.
Have you seen the IBREP study, I-R-E-P, on Crystal
River?
A (NITNESS WERMIEL) No, I have not. I do know that
there was one performed.

Q All right,
3 (FITNESS WERMIEL) I also believe there are others
either under way or being planned.
(Pause)
Q Can you assure me that the IREP study or any study
performed by the r2liability group, ¥r. Michaelson's group,
would agree that a single fa. 'ure iz the dominant mode as

compared with common mode failure?

I guess I am guestioning what I believe the staff
cannot be -- it seems incredible to me at the mcment anyhow
that the NRC staff's positin --

A (WITVESS WERVMIEL) 1I believe Yr. Lantz --
A (WITNESS LANTZ) The LER data substantiates that
by a big margin. You can see it from the LER data.

O

I guess in my looking at the LER data I reached
exactly the opposite conclusion.

A (WITNESS LANTZ well, you do not have the data on
the single failures. The large majority of the LFFE data is

single failures.
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1 Q Oh, well, you say -- well, maybe T am beginning'to

understand, thene. I am talking about the do~inant failure

N

3 mode for the entire system, not the dominant failure mode

4 for one component. I mean dominant failure of one train.

5 Now I am beginning to understand, cf course, if

6 that is what you meant.

7 A (dITNESS WERMIEL) No, I think I was speaking of

8 it with respect to the entire system, and I don't know that

9 it is documanted anywhere that this is the case. But we do

10 identify points of a single failure source as beinag very

11 important and then address them accordingly and try to deal

12 with then.

13 ¢ But now, then, doesn't this mean that you have to
. 14 have simultaneous single fa.lures in two trains in order to

15§ get failure of the system?

18 : (WITNESS WERMIEL) VNc, not necessarily. In the

17 case of the ICS interface with thue flow control valves, for

18 exanple, a sinole failure, T believe, there is a single

19 failure mode within that particular component that would

20 temporarily leave both valves closed.

21 0 I see.

22 So ycu are saying that failures outside of the

23 system, single failures such as a fire or a short of the
. 24 cables or something like this would be a dominant mode.

25 P (WITNESS WEERMIEL) I would characterize a fire as

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



6164
1 a common cause failure, since it could affect both trains.
2 Q All righte. Then tell me. You mentioned one, the
3 IRFP, the Integrated ICS, *h~ Integrated Control.
4 A (WITNESS WERMIEL) There are other examples I can
§ think cf, cases where suction supplied to the punmps is
6 provided through a line with a single valve in it in certain
7¢ .ants. If that single valve is left closed inadvertently
8 for some reason or whatever, then you do starve all
9 auxiliary fe:dwvater pumps for suction supply, and that can
10 conseguently cause a failure of the whole system. 2And wve

11 ate addressing that in the plants that have that particular

12 design.
13 Q Do you call those single failure modes?
14 2 (WITNESS WERMIEL) I believe that is how they have

18 been characterized by the reliability znalvses . .ople, as a
16 single failure sourcee.

17 Q I guess I am a little skeptical of your definition
18 of single failure. Do we need to start looking at what is
19 meant by loocking at single failure criteria?

20 A (WITNESS WERMIEL) Yes, I was just going to say T
21 think maybe the single failure as applied in reliability is
22 maybe interpreted differently than it is applied in the

23 safety reviaswe.

24 ¢ All richt.

25 R (§ITNESS WERMIEL) I am beginning to see that
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.

perhaps from our discussion. I had not really thought of it
2 before, but certainly the single failure that was identified
3 in the ICS was in the same fashion, but perhaps the valve I
4 mentioned might be viewed as a common cause in certain

§ cases., It may be just a matter of semantics.

8 C But now, then, you are sayinec that the reason the
7 emergency feedwater system, one of the reasons -- the reason
8it is judged to be safe is it meets the criteria for safet;
@ systens.

10 A (RITN'SS WERMIEL) And in addition, we have

11 addressed other points of unreliability that may not have

12 been picked up by the criteria in the SRP as a resalt of

13 this reliab;lity analysise.

14 ¢ I guess this raises a number of questicns, and I
15 vill not be able tc keep them all in mind.

16 Acte you saying that now it is necessary to go

17 beyond the SRP in order to -- and the Ceneral Design

18 Criteria in order to decide whether the system is adequately

ta reliable?

~

20 A (RITNFSS WERMIEL) I think we recognized that we
2¢ have learned a lot from the reliability study that was not
22 hecessarily part of our previous review. This single valve
23 I speak of, for example, in the past it is an alvays open
24 locked valve, so we never assumed it to fail, dut now when

26 YOu look at it with respect tc reliability and potential for
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an errcr by the operator or scme other means, it becomes a
prohlem or something we feel should be addressed.
c I think you and T are approaching maybe a little
bit better understanding, because to my mind, that would

have been a failure outside of the system itself, and I

would have called it common mode failure. PFut I guess --
A (WITNESS WERMIEL) It is not a single =--
Q It is not a single failure in the sense that the

single failure criterion as usually expressed in IEEE 279 -~

A (NITNESS WERMIEL) That is correct. It is a
little diffarent.

Q All right.

Now, then, we are making progress.

You agree that there are other failure mcdes which
are not even included in the single failure criteriz which
must be addressed, and that the staff has addressed these
octher things, and that these have come about because of
reliability studies.

A (WITNESS WERMIEL) VYes, d2finitely. 1 dc not
think there is much attention -- in the past I don't think
there was much attention paid to the potential for an
operator error, and reliability studies definitely point
this thing out with resulting improvements in proccedures and
tech specs, and in that aea.

8, Yes. Okaye, Fine.
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1 j But now I think perhaps we are arriving again at,
2 let us say, the staff position. The staff positicn then is
3 that the emergency feedwater system -- and I may erd up ~-=-
4 ve will be talking about more tran just the emergency
5 feedvwater system because I am really concerned about the
6 main feedwater transient protection, and there are other
7mitigating systems, too. Eut at the moment, the emergency
8 feedwater system was Jjudged tu be adequaie and reliable
9 because, £first of all, it did meet the criteria, GDC 44,
10 amoeng octhers, it met the requirements cf Staniard Review
11 Plan 10. -- would you £fill in the numbers?
12 A (NITYESS WERMIEL) 10.4.9.
13 Q And it alsc met additional requirements stemming
14 from reliability studies.
15 Ll (NITHFSS WERKIEL) That is correct. I am sorry if
18 I confused vyou in the past.
17 0 Okay, ves, vYese No, I am really trying to pin you
18 down as to e2xactly what is invelved in your statement that
19 it is adeguately reliable.
20 A (NITNZESS WERYIEL) I think we tried to outline
21 this whole approach in the restart SER. I do nrt know if e
22 4id a gocd job or not, but that was escentially what we were
23 trying to indicacte, I think.

24 Q The restart SER ic a fairly compact document, and

25 it s impossible futr you or anycne else to say all the
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things you have said this morning, even =-- there is no way.

A (dITNESS WERMIEL) I couldn‘'t have gotten it in
there.
Q Bat now I cather you arrive at this, that it does

meet the riteria, the recommendations of the Standard Feview
Plan, recomendations resulting from the analysis of the
Crystal River, TMI accidents and so forth, other
recommendations that have been made and agreed to by the
staff, some of those, anyhowv.

R (NITNESS WERNMIEL) Yes. There were a number of
other recommendations that were made as a result of Crystal
River, I believe in Document NUREG-0667, and I do not think
ve have addressed those yet. I do Lot know what the
schedule for implementation of that is.

Q We are going to get to those recommendations.

A (HITNESS WERMIEL) Some of that I think has been

addiressed.

0 We will get to those.
2 (dITNESS WEPMIEL) Okay.
0 But it still -- is it a matter of engineering

judyment on the part of the staff that it is adequately
reliable rather than have a demonstration of reliability
from the standpcint of a numerizal goal?

A (SITHESS WERMIEL) That is correct. We have no

25 numerical goal at this time,
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1 Q All right.

2 (Pause)

3 BY DR. JCRDAN: (Fesuming)

4 Q Let's, however, despite the fact you do not have a

5§ numerical g¢o2al, let's consider the past reliability of the
8 emergency feedwvater systems. I believe you identified

7 something like eight or nine failures of the emercency

8 feeiwater -systems when challengead, and something on the

9 order of 200 reactor years.

10 #hec was this?
11 A (WITNESS WERMIEL) ¥r. lLantz 4°‘41 thate.
12 g Rll right. So that the numbers are close enough

13and it is not a matter of gquibbling, 8 out of 200 is the
14 order of 1 out of -- what ir it, 25?7 The past reliability
15 indicated about once out f 25 as the emergency feedwater

16 system reliability.

17 A (§ITNTSS WERMIEL) That is on a per reactor year
18 basis.

19 ¢ Per reactor year basis.

20 Now, is it the staff's position that a reliability

21 in a2 redundant system that has a failure rate ot one out of
22 25 is adeguate?

23 A (JITNESS WERMIEL) I do not know.

24 Q As long as it mee*s the criteria, that is all that

26 is required is this --
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1 r (JITNESS WERMIEL) Up to this point, and at this
2 time that is my only basis of judgment. Whether or not that
3 type of reasoning gets applied in the futui2, I do not knowe.
4 | BY MP. SMITH: (Resuming)
< Q It has to b assumed that onre during the
6 operating life of the reactor that the event will occur.
7 A (JITNESS WERMIEL) Certainly the reactor will last
8 at least 25 years.
9 BY DR. JOEDANs (Resuming)
10 # All right, now, you are familiar with the St.

11 Lucie decision. Which one of you =--

12 2 (WITNESS WERMIEL) I wrote the answer to part 6X,

13 I think.,

14 0 And you said essentially thact the appeal board wvas
1§ wrong.

18 A (WITNESS WERMIEL) I do not know I said they were
17 Wrong.

18 Q I can hardly interpret it otherwvise.

19 A (WITNESS WERMIEL) What I am saying there is the

20 source for the number that they assigned I believe the

21 number itself came from a document that is not meant to be
22 applied to operatineg systems within the plant, It was meant
23 to be applied --

24 Q We will get to that in just a3 moment,

25 A (§ITHESS WERMIEL) Okay.
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1 ) That is the reascn why they are wrong. It must be
2 thate.
3 L} (NITNESS WERMIEL) That is -- yes, that is my

4 understandinge That is part of, I guess, a

§ misinterpretation by the Board,

8 Q Now, this error by the appeal board, how will this
7 be rectified? Will this be reviewed -~ has this been

8 revieved by the Commission vet?

9 A (JITNESS WERMIEL) I don't have any idea.

10 DR« JCRDAN: I ask the staff lawyer, has this

11 decision been reviewed by the Commission?

12 ¥YRe CUTCHIN: Sir, I do not know what the status
13 0f RLAR 603 is.

14 DE. JOUORDAN: You were not expectina any guestions
1§ on this today?

16 4R, CUTCHIN: Not for a legal ~--

17 DR. JORDAN: I see. I think it is going to be

18 very much a legal matter.

19 #R%s CUTCHINs That particular decision, if I

20 recollect it, it went to a matter tota’ly different from the
29 reliability of feedvater systems, Jt went to the

22 reliability of the grid.

23 DR. JORDAN: It went to the reliability of diesel
24 9enerators which they said had a reliability of something

-3 -4
28 1lik=s 10 or 10 rer reactor yesar, very much more
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reliable than th2 reliability fijures we are now talking
about here.

¥MR. CUTCHINs I am not sure we have talked about
an absolute reliability level here, sir.

DR. JORDAN: Yes, the only reliability level we
have at the moment is the reliability based on past
experience.

Now, if there is evidence that that is entirely
wrong, then I would be swayed, but I guess lacking such
evidence --

MR. CUTCHIN: I hate to get into a legal argument
with you, sir, but I think what you are doing here is
assuming that because you have a failure rate of B8 out of
200 reactor years in systems that existed as they existad
pricr to improvements of the type that have been made since
that time, that that data is still statistically
meaningful. I do nct know what the answer is with respect
to whether we believe that number would be greatly changed.
I doubt it has been greatly changad, but I 40 not know that
that data is indesld statistically reliable.

DR. JORDAN: Possibly it has, and if it has, then
great, I would love to see those.

MR. CUTCHINs BEut your concern then is =--

DR. JORDAY; That we are now depending uron

redundant systems with a reliability of something like 1 in
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1 25 per reactor year for protection. Past experience without
2 adeguate demonstration that the reliability is indeed

3greatly improved.

4 Now, if that was the case I would want to listen.
5 Now, ¥Yr. Barter would like to address this.

A ¥r. Baxter.

7 MR. BAXTFR: I don't know that I can address the

8 improvement, but we did have testimony by ¥r. ‘ermiel

9 yesterday at least that of the four data points that are

10 described in their testimony, two of those failures could
11 not occur at T“I 1, and that the majority of those were in
12 systems which vere used for auxiliary startup and shutdown
13 of the repactor.

14 So it is not clear to me at all we have a failure
15 rate from history that applies to this.

186 DR. JORDANg Itc¢ is not clear that the failure rate
17 at TMT would be so high, that is true., But I just do not
18 see any sound evidance -- you see, we are just entirelv in

-

19 the wrong ballpark is what T am worriad about.

20 CHAIRMAN SMITH: Let's have the failure rate.

21 DR. JORDANs Make it a tenth as much.

22 MR. BAXTERs Excuce we?

23 CHAIRMAN SEITH: Just for the purpose of inguiry,

24 as a basis for Dr. Jordan's inguiry, let's assume a more

25 favorable failure rate. Lel's assume one in 50 years.
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1 . MR. BERXTFR: Mr. Capodanno testified that we had
2 ten manual actuations at TMI 1 and we had no failures.
3 CHAIEMAN SMITHs The record is not closed. The
4 record is cpen on the determination of the reliability of
§ the emergency feedwater system at TMI 1. In the meantime,
6 Dr. Jordan is inguiring based upoa some information he has
7 in the racord. Fe is gocing to and he chould.
8 DR. JORDANs ¥r., Baxter, let me say with respect
9 to the ten tests. I discount that almost ent'rely. I dc not
10 believe it demonstrates anything so far as ope ational
11 experience is concerned because that is the way tests work.
{2 WITNESS WERMIEL:s I would point somethinc out, if
13 I could. The failure rate for diesels that you point ocut as
14 2 basis is a theéoretical basis. There has znot Heen a
1§ reliability study that T ar aware of such as ve cite here
18 for auxiliary feedwater systems. I do not trink there has
17 been an LER search such as has been done here to come up
18 with a comparable failure number.
19 DR. JORDANs I am sorry, I disagree with you. I
20 €an guote some articles for you, a study that has bpeen
21 purlished ra2cently in the Journal of Nuclear Safety on the
22 failure ratas of diesels, and it is pretty bad, I assure
23 You. The actual experience in use, when called upcn, is net
24 Sn04d.

25 MS ., WEISSs Dre Jordan, before we left the
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-

subject, since everybody else has said something with regard
2 to the applicability of the historical failure rate data, 1T

2 just wanted to point out that this witness has testified

4 that it is his opinion that the system will not bte greatly

§ improved upon conversion to safety grade.

6 MR. CUTCHTN: Dr. Jordan?

7 CHAIR¥AN SMITH: With respect to the system as it
8 exists, with respect to itself, not systems in general, ¥s.

9 Weiss, I think was his testimony.

10 MS. WFISSs This -~ well, ves.

11 DR. JCRDAN: Yes.

12 MS. WEISSs It is premature to artue.

13 DR. J.EDANg What you said is significant. I

14 think it is relevant. S0 that is right.

15 W2ll, the improvements we will get into, but how
16 significant they are froce the standpoint of reliability, I
17 think -- well, I guess I am almost inclined to agree with
18 so2me of the people that improvements on some of the

19 environmental <«ffects, if they are rare events, would not
20 result in a sisnificant improvement in overall reliability.
21 On the other hand, when we are dealing with a system which
22 is challengad a2t the rate of three per year, and feedwater
23 transients, according to the staff documents, occur in 2E&W

systems at th rate of 3 per year.

n
F

25 BY DF. JORDAN: (HKesuming)
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A

Do you agree with that?

(WITNESS WERMIEL) I have seen that, yes. That

has not been the cperating history of TMI 1, however.

C

1
| i

All right.

(SITNESS WERNIEL) TMI 1 has not had anywvhere near

that 1 yr1e of operatirng history.

0

-

feedwater

.}

What is the failure ~-- what is the fregquency of
transients at TMI 17

(NITNFESS WFRMIEL) I do not know that T¥I 1 has

10 actually experienced a single total loss of feedwater

11

12
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24

25

transient
o
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operation

2

ﬁl
W

L

would not

out of <en

in its entire history.

How about TNMI 2? How about there?

(NITNESS WERMIEL) We had the one.

Is that all there has been in all the years of
of T¥I 1 and 2, just a single =--

(WITNESS WFRMIEL) That is my underst 1ding.
--failure of the feedwater,

(RITHFSS WERMIEL) That is my understandina.
Very well.

Fut even so, I would not ~-- if it is true even, I
necessarily consider it significant because one

is not a very significant numter when it comes to

a statistic, statistical estimate ¢of probability. o I do

not think it is very convincing.

W2ll, now, with respect to staff's position on
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1 reliability, you say that numerical goals themselves =-- you
2 say the appsal b .,.a was wrong in taking as a numerical goal

-€
3 the 10 or whatevelL, that that is not a staff goal for

4 internal sys* .
5 A (WITNFSS WERNMIEL) That is correct.
" Q Now, I don't know how to get at this, but I have

7 follcwed very closely over the past several years the

g8 staff's analysis and requirements wi*h respect to protection

9 systems. Tnere have been in something like 500 years of

10 commercial operation of protection systems 1 ATWS event.

11 The staff has argued, and 1 must say in contrast tc the

12 manufacturers, that that has statistical significance, and

13 that the ATWS, the protection systems either have to be

14 improved, because that would re =-- they would claim that is

-4

15§a maximum reliac.lity of scomething like 10 per reactoer

16 Year. The staff says that is not good enough. Their goal
- K

17 is 10 ‘ for protection system r2liability, 2ad that they

18 either must improve the reliability or put in mitigaticn

19 systems toc handle it. That seems to me a clear case where

20 the staff is indeed settinz a goal for an internal systenm

21 and requiring changes of nuclear plants, all kinds of

22 huclear plants to me-* a reliability goal of 10.6 cverall,

23 they feel would be mitigating systems, and I believe it may

24 indeed in the cese of TYI require an additional safety valve

25 t)> relieve the pressure in case thc:i> is an ATWS, =oc that an
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ATRS event would have a fzilure rate so far as meltdown is
-6
concerned, or a Class 9 accident, of less than 10 '.

Now, you are not familiar with this. On the other
hand, I say to you that this is a staff position, and it
seems to be entirely inconcistent with what you are saying
now about emergency feedwater systems.

A (JITNESS WZIRMIEL) All I am saying is I was not
avare of that, and I am not aware of any gocal, numerical
goal appliei to the emergency fecedwater system.

C With respect to emergency feedwater systems, you
may well be right. I would say isn't this, then, a major
error that has been uncovered? The appeal board has pointed
out that it is not enough that we have a redundant systenm
meeting the =single failure criterion if that system itself
is not reliable, and I want to point cut to you some of the
language. The appesal bcard dces quote the staff criteria
with respect to ths single failure standard, and I am going

to read a little of that.

I will re

d the entire paracraph, and thies is now

b

e &)

-
-

page 41 from the ALAB, A-L-2~B =602 in which they say, "As
ve explained in our order of Yay 3, the single failure
standard appears in Commission criteria which according te
their own introductory terms, one, are incompletely
develcped; two, 2c5tablish only minimum requirements; and

three, reflect the expectation that additional or different
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1 criteria will have to be identified and satisfied in the
2 interest of public safety in unusual situations.” They go
3on, "For the reasons cited above, we conclude that the
4 circumstances present here call for such additional
§ measures. The diesel generators emrloyed for emergency
6 onsite power can only be characterized as relatively
7 unreliable pieces of equipment. Blind reliance on the
8 single ¢:ilure criterion, that is, simple redundancy, does
9 not provide an adequate degree of plant safety and public
10 protection in this state o0f affairs.”
1 They go on, "In short, the probability of a

-4

12 complete loss of AC powar is in the range of 10 to
=

1310 .« Tt is therefore unacceptably high relative to

14 accidents and other events considered incredible for design
15 purposes which have a probability no greater than 10-6."

16 Now, as I say, this was on the basis of a criteria
17 of Eiesel systerms with an established record of better than
18 10 ; per year anyhow, overall, and they claim -- they say

19 == they refar here to figures of 10-3 to 10'“ to

2010--. It seems to me that in view of the fact that the

21 emergency feedwater system is such an important system, that
22 ve sust hava some basis for believing that the probability
23 of successful operation when challenged must be surely nuch

24 less than 1/25 per year, particularly when they are being

25 challenged on the average at a rate of something like three
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pe. year.

Now, as I say, in contrast to the protection
system which is being challenged once in S5C0 reactor years,
this wvas before th2 Prowns Ferry event, as being an
unacceptably high rate, so if tre appeal board is wrong,
then we need somehow to have that demonstrated to me.

(The Board conferred.)

8Y DR. JOEDAN: (Resuming)

Q It is easy to get mixed up. As the Chairman has

pointed cut to me, something that I have myself caucht a

-
‘-~

time or two, it is per demand failure of 10 per year,
failure rat2 per yesar; since the demand in the case of
blackout is fairly low, the overall fallure rate per year
was somewhat, therefores, less.

Now, here we are dealing, in contrast, hovever,
with a demand rate of 2 psr year and a failure rate of 1/25,
which would by simple multiplication be 3/25 per year, about
1/10th per year, which is, to ry mind, if the figures are
riacht, is an intclerable situation.

¥R . ROBERT ADLERs Dr. Jordan, we are having a lot
of trouble correlating your use of units and the correlation
between failures per reacter year: and failures per demand in
the system. It seems to us tha‘ it is more appropriate to
use failures per demand on the system than per reactor year.

DPR. JORDAN: It may well bhe, but on the other

ALDERSON REPORTING COMPANY, INC,
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.

hand, the Commicssion's criteria are expressed in failures

2 per reactor year. Their goals for systemes outside of the
-6
internal systems, as was mentioned, is 10 per year, and

w

4 the number that you get per year, it depends upon the demand
§ rate as well as upon the failure rate.

- MR. DORNSIFEs: When you are loocking at overall

7 £isk, you cannot multiply two units together. You multiply
8 =~ you cannot multiply the number of failures per year of

9 main feedwater times failure rate of demand, and in this

10 case, the failure rate per demand may be a factor of ten

11 lesse.

12 DE. JCRDAN: True. Rl1l rigilt.

13 ¥5. CORNSIFEs That is the point we are trying to
14 maka, |

15 DR. JORDAN: You have a point.

16 Wouli you try to =xpress for me, then, a rate per
17 Yyear -- houd would you arrive at it?

18 MR, DORNSIFE: T dorn't know. Yaybe the witnesses

19 could express their failure rate per reactor year in teras
g0 0f failure rat: per demand. I do nct knowe.

21 DR, JORDANs All richt., T guess if the w.:tnesses
22 vould like to do this -- I see a reluctance on the part of
23 the witness2s to get inte fzilure rates, but if they would
24 like to express it 1n terms ¢f failure rate per yezar, that

26 vould te fine. T woul? like their numrers.

ALLEPSON REPORTING COMPANY, INC.
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1 WITHESS LANTZ: I cannot do that i1cor you.
2 BY DRe JORDAN: (Fesuming)
3 0 W2ll, my numbers may be wronge. I expect to be

4 corrected if sc. PFut I think there is just no guesticn

§ about the -- we are talking about different orders of

6 magnitude than we are talking about in the case of

7 protection systems, scram systems, and for which the NRC

8 staff has already expressed their unhagpiness.

a Now, the appeal board, let me say now, this is not
10 the enrd of the story. The appeal board did not say that St.
11 Lucie was inadeguately safe. They pointed out -- and here
12 the parallel is very gcod -- they pointed out that even

13 though ther2 was a failure of the diesel systems, that the
14 plant could stand a diesel fajilure if it was repaired on the
15 order of three hours, I believe, and sc therefore they

16 should take that into account. 2nd then I belisve that

17 there was testinmony presented that if they did take into

18 account the possibility of getting the system back in and

19 there vere estimates made of hcw guickly they could do that,
20 then the covarall system rate was a tolzrab.e rate.

21 And we have now a somewhat similar situation

22 here., W¥e have the backup, the mitigation of the high

23 pressure injection system which gives us some time to repair
24 the emergency feedwater system, but this has not been

25 considered, and as I say, what to my aind, this armounts to
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1 failure modes and affects analysis, and overall
2 demonstration that the system on the whole2 will perforw
3 adeguately safe., Fut in view of the appeal board situation,
4 if I reject yocur reliance on the criteria, as I do 1.~ the
§ moment, then there is still a possibility of a demonstration
6 that the overall safety criteria are being met. Ana in
7 essence, I kind of leave it there, that I leed either a
8 demonstration that the appeal board is wrouz or that the
9 overall criteria -- that the overall system reliability is
10 high enough, that there is gocod reason to believe that the
11 safety of the public is adequately protecied. 2nd I find i
12 missing here at th=s moment. |
13 Yes?
14 A (WITNESS LANTZ) 1If we take your numbers and we
16§ say .04 failures per reactor year, and just for purposes of
16 demonstratisn we uce three demands per reactor year --
17 & Yos.
18 2 (WITNESS LAKTZ) And you have to divide, so the

19 number comes out like .01,

20 o All right,

21 - (WITNESS LANTZ) Failures per demand, richt?

22 Q Bight. Ckay.

23 A (WITNESS LANTZ) And that is very -- that is like
-2

24 1 times 10 b, which is very similar to --

25 ¢ 10-2 Ter year.
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2 -
3 A
B Q

(NITNESS LANTZ) Yes.
Per demand or per year?
(4ITNESS LANTZ) Per demand.

Then you have to multiply that by 3 tc g=t

§ year, if there are three demands per year.

6
7 ¢
B A
9
10
11

12 numters.

BY MR. SMITH: (Resuming

What dc you end up with?

(WITNESS LANTZ) Tt would be .03,

DR, JCRDAN: .02 per year failure rate.

CRBRIRMAN SMITH: Per year.

6184

per

DR. JCEDAN: We are quibdbling now over small

-5 -6

We are so far from the 10 or 10 vhat the

13 appeal board believes is necessary as a demonstration, and

14 that the staff has relied upon in many other situations, and

15 particvlarly, as I say, in the case of the protection

16 system, that we -- well, I am sure that you must say that

17 the overall reliability, including the high pressure

18 injection
19 emergency

20 adeguate.

21

system and the time to improve and fix the

faedwater system, that overall the reliability is

0
-

22 me. Utherwise, I don't see how you arrive at the

ut it would take a demonstration, it seems to

23 conclusion. Pcssibly you can arrive at a conclusion that at

24 the moment there is demonstrated adeguate protection for the

28 heal'h and safety of the public.
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Dornsife, could T ask you fer
you were making?
t the fiture to Pe considered
of main feedwater

mber

I just noticed that many of

the incidents that were reported were failures on using the

system for startup.
five or six times a year. So

making the failure rate one £fo
multiply that times 6, and
demands would be the failure
that by the number of demands,
is regquired per year, then you

per yeare.

CHAIRMAN

72

b
3

H: But

.

YR. DORNSIFE: Which

been talking about, which what

DR. JCRDANg That is

and the Commission has been re

e I

-

« DORNSIFEs

main

rate,

The system demanded for startup may he

that would, instead of making
instead of

r every 25 years, you would

it would be one per every 150

and then if you multiply

or number of times the systenm

get an overall failure rate

is much lower than we have

-

think

the number the anpeal »yrard

lyinag on.

think you were using fzilure of
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1 ¥Re. BAXTER: And that is not what all the 25
2 events are.
3 PR. JORDAK: That's right. That's right. Okay.
4 All right. As I say, I am willing to go back and
§ listen to better numbers, but what I need now is a
6 demonstration that, a) the Appeal Board is wrong or =-- and
7 therefore that the staff witnesses this morninc have -- are
g corLiect in relying entirely upon the criteria for
9 protection, and that this in itself will be a demonstration
10 of the adeguacy of the proposed fixes or some sor: cf a
11 demonstration.
12 Now, the licensee still promises he is going “o
13 come in with further testimony, but I think he realizes now
14 that he has a rather tough burden., But nevertheless, you
15 se? exactly what the problem is, so I would say think it
1@ over car~fully before you do come in with testimony. 2nd I
17 Just fee. that the staff that to come back.
18 MR+ CUTCHIN: I understand your problem. You have
19 given us some cptions. You are saying we have to show you
20 it is wrong to have a numerical goal, or if there ic a
21 humerical gocal, it should be something different from what
22 the Appeal Board set out; and ycu are looking for some
23 humerical comparisons it sounds like to me.
24 D8+ JORDAN: I don't know but what -- you see, it

may well be that the overall reliability of this systen,
25
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taking into account all the things that are being proposed,
is indeed aieguate. It may well be. T have no way of
knowinag this at all. PBut we must have something on the

record to show it.

MR, CUTCHIN: And you feel comfortable with
numbers.

DR. JORDAN: I feel comfortable with numbers., yes.

¥R, BRXTERs Yay I comment on the numbers and wvhat
led the Appeal Ecard -- it may provide background at least

for how we viewed the decision.

It is my reading of that decision that the Appeal
Board vas only inspired to investigate the prebabilities cf
this event, i.e., the total loss of all AC pewer, hecause of
the St. Lucie plant. There was a relatively high
probability of the loss of coffcsite power because of the
peninsular geoaraphic configuration.

End in the absence of evidence I am aware of ~--
and maybe that is what we have to come up with -- that the
demand rate for emergency feedwater is comparable, it is not
clear tc me that the Appeal Board da2cision stands for the
fact that one must always do a probabilistic analysis.

DR. JORDAN: That is right. T agree. And if it
were not but for the many statements in the various
Commission documents to the effect that the =-- we have a

special situaticn with respect to BELEW csystems and with rates
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1 of challe. =, namely loss of main feedwater, .with the high
2 challerje rate it seems to me that the situation here is
3 very similiar.
4 We have a challenge rate which is perhaps higher
§ than they had at St. Lucie, and a relability figure which is
6 lower.
7 ¥2, BEAXTER: It seems to me maybe the first level
@ of inquiry, though, is whether the preliminary conclusions
9 reached in Xay 1979 by NUREG-0560 are valid. I recognize
10 this is not testimony. It is not going to count feor
11 anything, but for whatever it is is worth, in the Rancho
12 Seco proceeding “r. Capra testified that subsequent
13 investigations have shown the freguency of feedwater
14 transients for FE&W plants are tetween those of CE and

15 Westinghous2 plants.

"

18 MSe. WEISSs Mre. Capra testified?

17 MR. ERXTEREs Yes. They now fall in the middle.

18 And I am not sure there when he said feedwater transients he
19 vas not speaking for the demand rate for emergency feedwater
20 or 2l1 feedwater transients., But it is not clear to me any
291 mor2 that we doc have a special situation with BEW rlantes.

22 DR. JORDAN: Maybe i(aat is right. Maybe that is
23 the answer. I don't know.

24 ¥R, CUTCHEINes I think it is clear you are not

26 happy with the story you have heard so far, and we have to
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1 tell you a more convincing story.

2 DR, JORDANg That is right.
3 (Roard conferringe.)
4 CHAIRMAN SMITH: We are going to take our morning

5 break, 15 minutes.

8 (Brie” recess.)

7 BY DE. JORDAN:

) 6 Do you have a copy of NUREG-0€67?

9 ? (FITNESS WERMIEL) Yes, I do.

10 4, Would you turn to page II-2 and II-3? I am ooing

11 to read a few paragraphs which are entitled "Findings," and
12 these findings will be in part the basis for my concern that
13 BEW plants are in a somewhat special categorye.

14 The first finding of this task force reads as

15 follows:s "It was confirmation that BEW designe: plants are
16 mor=> responsive to seconiary side perturbations than other
17 pressurized water reactors. Finding 23 The once-through

18 steam generator 4esiqgn is technically sound. However, it

19 requires a highly interactive z2nd respcnsive control systenm,
20 i.e., the integrated control system. Threes R high degree
21 of overall plant interaction is inherent in the integrated
22 control system and the once-through steam j2nerator. Fours
23 Based on the design features and the faster response of BEW
24 Plants during transients and upset conditions, the operators

25 may be recuired to take more rapid action and have a better

ALDERSON REPORTING COMPANY, INC,
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1 understanding of instrument response than oper:z “ors on
2 plants having other designs.”
3 Now, this report was published in May o: 198C,

4 Were any of you Javolved in this report?

B L (WITNSZS WERMIEL) No, sir, I was not.

6 A (4ITNESS LANTZ) \No.

7 A (WITNESS JENSEN) No.

8 (Board conferring.)

9 CHRIRMAN SMITH: ¥y concern with Dr. Jordan's

10 questions out of 0667 are that he read four findings of

11 vhich bring into question the cnce-throush steam generator
12 system, and my memory of the report -- I did not know he was
13 90ing to ask gqguestions con it, but my memory of the report

14 30es on to an additional finding. And that is, because of
15 the sensitivity, recovery is more achievable faster to which
16 =~ I cannot find it right thers =-- but I felt that the four
17 items he read shov'd be read alsc in company with the

18 findinas which are favorable as far as the once-through

19 steam generator system is concerned.

20 Apparently the finding I was referring to, the

21 small inventory in the once-through steawn generator which

22 Created some of these problems also has a plus to it, and

23 that is their recovery is faster and easier, toc. Rnd 7

24 think that that aspect of it shculd have been included at

26 this time.
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DR, JORDANs Perhaps the staff will te able to
find that for us.

CHAIRYAN SMITHs N~ ne of this, of course, is
evidence. I just pointed out to him that the firding was
there, and Dr. JorZan agreed that ix he could €find it, it
should be put in at this time.

MR. POLLAPD: I see there is some reference to
advantages in the paragraph preceding where Dr. Jordan
started reading on page II-2, but it does not say
specifically what the advantages are. There is a sentence
that says, "However, replacement of the once-thruugh steam
generator does not appear to be a practical or necessary
action for operating plants, especially when weighed against

certain other safety advantages of the OTSG."

CHAIRYAN SMITH: Let's let the observation stand.
If it is in there, it is in there., I will find it in due
course.
BY MR, JORDAN: (Resuming)
Q The reason I bring this up now is tc ask +he

witnesses in view of the fact that this was written guite

some time ago has there been any developments within the

staff to have changed theses findings?
) (dITNESS WERMIEL) None that I am awvare of.
0 You 40 not particularly have any position

different from that?
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1 A (WNITKESS WEERMIEL) No.
2 Q All right.
3 MRe CUTCHINs Dr. Jerdan, it may be helpful to

4 note -- and this is a place T will step in -- this was a

§ task force document, and based on those findings they nade

6 certain recommendaticns for improvements. And as 7

7 understand it, many of the improvements that have bheen

8 incorporated as staff reguirements stem from or at least are
9 identical t» some of the recommendations in here. And I anm
10 not sure how many of them or whether these witnesses know

11 al.i oz them, but Mr, Wermiel may well be able to give that
12 compariscn. He can say whether he can or not.

13 DR, JCRDANg¢ Ycu have made the observation that I
14 vas really seeking. BAnd T gather that it is the staff

1§ position that although not all cf these recommendations have
16 deen adopted in the document which you circulated tc the

17 parties, that they have all been considered by the staff,

18 and those that are -- upon consideration felt must e

19 adopted have Dbeen put intc the final document.

20 Is that stated correctly?

21 ¥R. CUTCHINs I can cnly state that that is my

22 understanding, that these recommendations have been

23 considered, and those that have “een felt necessary for

24 short-term implementation have been somehow reflected in the

28 staff rejuirements.

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



10

1

12

13

i4

15

16

17

18

19

21

22

23

24

6193

I think it is interecsting to note as well on page
II-2 that in spite of all these recommendations, the task
torce clearly stated right above where you started reading
the general féndings thnt even the task force itself dces
not believe that plant shutdown of BLEW plants is even
necessary or drsired with regard to public health and safety
until these things are fixed.

PE. JCRDANs Yes, fine.

¥R. BAXTER: ¥re. Smith, I think the reference you
had in mind may be on page VII-7.

(Paure.)

CHAIRYAN SMITH:s That is generally it. Yy problem
vas I was under the mistaken impression that Dr. Jordan had
read scme but ncot all of the findings, and my memory was
incorrect that one of the findings was the rapid
recoverability after a feedwater transient; and you are
referring to the g2neral subject matter, yes.

BY DP. JORDAN: (Fesuming)

c The staff who prepared this document refers in
several cases tc our event tree/fault tree studies. Are
those the ones that you think are the BEW studies?

R (NITNESS WERMIEL) I z2m not sure. Do you know
where they are referring to that? It is probably something
more than that, Dr. Jordan.

¢ {~11, I was locoking on page VI-3. They say "The
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1 core melt probability and public risk associated with the
2 Crystal River rlant are dominated by transient initiated
3 accidents."™ That is in itsslf not new.
4 At the bottom of the page they say, "The IREP
§ Crystal River study has tentatively concluded that
8 transient-induced accidents are highly significant
7 contributors to the likelihood ¢f core meltdown in the
8 Crystal River plant."™
9 And presumably it means that there has been =--
10 that the IRFP study last May had progressed far enough to
11 have made such conclusions. And so I guess I am really
12 vondering why it is that the IREP study has not come out or
13 has it ccu. out? And wouldn't it be helpful under thece
14 circumstances to have the conclusions of that study?
15 A (WITNESS WERMIEL) I do not know 1€ it has come
16 cut yet or not. I 40 know it was delaved.
17 C Well, I vant to go back to just a few of the

18 recommend: tions starting on page II.4.

19 *R. CUTCHINKs Dr. Jordan.
20 PRe JORDEN: Yes?
21 MR. CUTCHIN: The Board question number 3 asks

22 som= guestions about the status of IRFr. I cannot give you
23 information that is beyond that. “i'at existed at the time
24 the staff filed that document on 10-l4., I can only refer

28 You to that from my .ncwledje of the current status of
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IREP, But at that time a draft report of the IRFP study on
Crystal River 3 had been csutmitted to the staff in “ay of
'80, an threse reviews were made.

The reviaws identified some deficiencies in that
draft report, some of which the staff believed to be
significant. Theres was at the time of the writing of this
response to the Board questicn some necgstiations coing on
with the contractors to define a work scope and schedule for
the revision of the drafc¢ and its publication; and it said
at that time completion of the IREP study on Crystal River 3
¥as not expected until early calendar year 1%8l.

DBR. JORDAN: I sece. .

BY DR. JORDAN: (Resuming)

()

Among the recommendations I will just point out 5'
few., Well, first of all can you tell me for each one of
these recomnendations Jdoes the staff document which is
supposed to index anything to anything, does it have in it
the actions taken for each one of these recommendations?

MF. CUTCHIN: I was just lookiny for that piece of
paper amery> those I brought to the hearing room this
morning. The one that we were going to have Mr. Capra put
together to come, I believe we said, December 16, yesterday,
tO see for nys2lf whethsr 0667 was one of the documents
included.

g
-

believe it was, but I would have to confirm it

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



6196
1 by looking at the piece of paper.
2 DR JORDPAN: Okay. All right., I am going tc ask
3 one or tvo juestions just to get the staff position.
4 BY DE. JOEDAN: (Resuming)
5 Q It says on page II.7 "Prompt followup actions
6 should be taken on the recommendations contained in
7 BAW-1564." That is the integrated control systenm
g reliability analysis.
9 Do you know whether there have Leen prompt

10 followup actions or not?

11 2 (WITNESS WERMIEL) ©Nc, I do note
12 Q Wall --
12 A (WNITNESS WERMIEL) I believe there will be a

14 witness on that subject at a later date.

15 ¢ I do0 understand the staff's position that these

16 recommendations have been considered as part of their

17 overzall recoconmeniations, and when we get to that particular
18 portion of the testimony I will ask him questions as to why
19 sOme recommendations were not adopted. And so that is in a
20 sense a warning, and I will not try to go into it now with
21 these witnesses here.

22 MR, CUTCHINs You are going tec be, you say, asking
23 ¥r. Capra at the time he testifies why scme of these were

24 and why they wers not.

25 DR. JCRDAN: That is, presumably there are reasons
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why some were included and =ome were not, and I am goinag to
try to get a feeling for that.

¥R. CUTCHIN: VYes, sir. I will relay thate.

DRe JORDAN: Okaye.

(Pause.)

BY DR. JORPAN: (Fesunming)

Q There is one finding that I particularly want to
point out to you, not for your opirions but it bears on the
things that have b2en said this morning; and this is on page
4 of NUREG-0560, and I will read the finding at the top of
the page, or recommendation at the top of the page. These
are recommendstions now.

That recommendatiocn reads as followss "All
classes of operating plants shoculd be reanalyzed using
failure mod2 and effects analysis to identify realistic
plant interactions resultinc from failures in non-safety
systems, safety systems and operator actions during
transients and accidents. Associated analyses should he
performed for a sufficient time duraticn to establish that a
stable plant condition had been reached, including natural
circulaticn. Fxplicit consideration should te given to the
effects on the loss of onsite or offsite power."”

And T bring this recommendation up as one which if
the staff has followed throuagh on that recommendation, I

would like to know what the progress is, and if they are not
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1 fellowing throuch on that Omme.uation, I guess then I
2 would like to know why note And I presume you are not in a
3 position this morning =~
4 A (dITNESS WERMIEL) I do not know the details cf
s our effort in this area. I do kXnow as part of IEEP we are
6 Llooking at sother types of plants other than PEW plants. I
7 do not know how extensive that proqgram is thouch. I know
8 there is --
3 Q You are looking at other plants?
10 A (WITNESS WERKIEL) Yes. There is an IREP study
11 1nder way, I beliesve, at this time for the Calvert Cliffs
12 Nuclear Power Plant, which is a Combustion Engineering
13 designed facility.
14 DR« JORDAN: Well, T believe that covers my
15 questions to these witnesses. I turn it back to the

16 Chairman.

17 CHAIRMAN SMITH: Are there any further guestions?
18 Ms. Weiss? Mr. Pollard?

19 MR. CUTCHIN: None from the staff.

20 CHAIRMAN SMITH: You have sonme?

21 ¥S. WFISSs: VYes.

22 CROSE ON ECAPD EXAMINATION

23 BY MR. POLLARDs¢

24 C If we could go back briefly to Standard Peview

Plan 10.4,.9, if vou look on page 10.4,.9-5 near the top of
25
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the page -- I am sorrye. I cannct locate mine right now to
tell you. There is at the end of a paragraph a sentence
which reads, "The secondary reviewers should conduct their
review in accordance with the Standard Review Plan sections
in their ar2as," or something to that ecffect.

Could you read it for me? I .ave lecst mine
temporarily.

A (NITNESS WERMIEL) Yes. ™"For those areas of
reviev identified in subsection 1 of this SRP section as
being the rasponsibility of other branches the acceptance
criteria and their metheds of application are contained in
the SEP sections corresponding to those branches.”

Is that what you were referring to?

C Yes. Thank ycu.

And is the Tnstrumentatior andi Control Systenm
branch one of those secondary review areas?

L] (WITNESS WERMIEL) Yes, it is.

Q Rnd am I correct that in their review of the
auxiliary feedwzter system, instrumen.>tion and controls
that they would refer to sections 7.3 and 7.2 of th=z
Standard Review Plan?

B (WITNFSS WERMIEL) Yes, that is my understanding.

Q On page 10.4.9-2 cf the Standard Review Plan, itenm
13 states that "Thzs system satisfies the recommendations of

Regulatory Suide 1.62 with respect to the svstem capab.lity

ALDERSON REPORTING COMPANY, INC,
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1 to manually initiate protective action by the auxiliary
2 feedvater system,”
3 Is it correct that legulatory Cuide 1.62 descrides
4 a method acceptable to the staff for complying with a
§ requirement of IEEE standard 2797
6 A (WITNESS WERMIEL) I am not sure. That is not the
7 type of a detailed review that I do myself.
8 (Counsel for UCS conferring.)
9 Q Do ycu know in the Instrumentation and Control
10 branch when they review the auxiliary feedwater system
11 instrumentation and controls, do they apply the requirements

12 of IEEE standard 2797

13 A (4ITNESS WEPFMIEL) Yes, I believe so.
14 Q Now, when Dr. Jordan was asking you cvuestions I
15 believe you stated -- and ccrrect me if I am wrong -- that

16 the staff does not postulate a total failure cf the safety
17 grade system in its evaluatio: . is that correct?

18 » (WITRFSS WERMIEL) That is correct.

19 C And i=s the converse true, that you do postulate
20 the failure of a system which is not safety grade?

21 : (WITNESS WERMIEL) Yes, in current practice.

22 C Now, as I understand from your testimony, at the
23 time of restart the emergency feedwater system will not be
24 fully safety grade.

25 A (WITNFSS WEPMIEL) It will be fully safety grade

ALDERSON REPORT!NG COMPANY, INC,
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1 with respect to feedwater, transients, and small treak LOCAs.
2 ¢ But it would not be fully safety grade, for

3 example, for high energy line breaks.

4 A (dITNESS WERNMIEL) Certain high energy line breaks.
5 C And certain main steam line breaks?

6 A (WITNESS WERMIEL) Yes.

7 Q So that at least for those accidents it would be a

8 design basis to postulate total failure of emergency

g feedwater.

10 A (WITKESS WERMIEL) Yes.

11 C Am I correct, then, that for those accidents the
12 staff is relying upon the bleed and feed mode of high

13 pressure injection to protect or to cool the core?

14 A (WITNESS WERMIEL) Yes, in the interim.

15 Q If I could explore just a few questions with

16 respect to the gquestions Dr. Jordan asked you in trying to
17 determi ne extent of what ycu mean by the sinagle failure
18 criterion as applied in plant reviews versus reliability

19 analyses. And I ba2lieve you stited thit there are some

20 components in the plant for which typical reviews would not
21 postulate their failure, and I think the example you gave
22 vould be a system, for example, which had a « .mmon suction
23 line to all the emergency feedwater pumps with a valve which
24 ¥as supposei to be locked open.

25 A (WITNESS WERFIEL) Yes, but that is not the case

ALDERSON REPORTING COMPANY, INC,

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



6202
1 with TNI-1,
2 Q Yes, I understand that, I am just exploring the
3 bases for your statements. Not right now on Three ¥ile
4 Island Unit 1.
5 B (NITNFSS WERMIEL) That is correct.
8 ¢ This example that you gave of a single valve which

7 is supposed to be locked open and that you do not postulate
g8 it being in the closed position, is that because that would
9 be termed a failure of a passive compcnent?

10 2 (NITNFSS WERMIEL) Yes. I believe that is how we
11 vould view that particular situation. We would view it as a
12 passive itenm.

13 e And am I correct that the staff's meaning -- let
14 me start over ~-- that the staff interprets the rhrase

15 "passive component”™ to be a component which dces not require
16 mechanical motion as cpposed to a passive component being

17 one that is incapable of mechanical motion?

18 3 (WITNESS WERMIEL) The definition of “pacsive

19 component” is not clear, I dc not believe, in any of the NERC
20 documentation; and I do not know how individual review

21 areas, review branches of ¥RC apply the term "passive

22 component.”

23 ¢ Lat's stick within your review area and sticking
24 with this example, clearly the example you gave of a common

valve suctisn line, that clearly is a component that is
25
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capable of being closed, is it not?

A (NITNESS WERMIEL) Yes.
C But it is not supposed to be closed.
R That is right. It is designed to be in a fixed

position at all times.

Q Ckay. And then you further testified, if I
recall, that although these types of failures were not
normally considered in your area of review, reliability

analyses have shown that perhaps they should be considered

as credible failures.
A (AITNESS WERMIEL) That is ceorrect.
Q In judging whether or not the reliability of a

system is adequate would you agree that a system which is
challenged more frequently would reguire a higher
reliability to be acceptable than a system which is
challenged less frzgquently?

A (AITNESS WERMIEL) I would not agree fully with
that. I think it would depend on the nature cf the
challenge and the subseguent consequences of a failure of
the mitigating system to functiocon.

Q Yos, you are cguite correct. Let me com.are then
two BEW plants and their emergency feedwater systems,
Assume in BEW plant A the main feedwater system has a
failure rate twice as high as the failure rate of the main

feedwater system in BEW plant B. Would you agree in

ALDERSON REPORTING COMPANY, INC,
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.

genaral, therefcre, that the eme -gency feedwater system in

2 the plant which has the higher faiiure rate per main

w

feedvater would have to be somewhat more reliable than in

4 the other plant:

5 B (JITNESS WERMIEL) Not really. I think I would

6 mcre or less wan:t to find out why the one particular plant

7 had sich a high challenge to its emergen.cy feedwater systenm,

why 1t was 2xperiencing so many feedwater transients, rather

9@ than merely crying tc establish that its emergency feedwater
10 system should be better than another.

11 Q So there are two ways to solve the problems

12 either improve the reliability cf the main feedwater systenm
13 Qr improve the r2liability of the emergency feedwater system.
14 A (WITNTSS WERMIEL) VYes. I guess that's how you

15 could look at it.

-~

13 . Thank you.

17 You also, as I recall, testi..ed that tc your

18 recollection there has only been one failure of the

19 emergency feedwater system in the entire operating life of
20 Three Mile Island Unit 1 and 2. Is that correct?

21 L} (NITNESS WERMIEL) Xo, that is not correct. It
22 wvas my understanding that there was only onre feedwater

23 transient. I believe that is what I said.

24 0 Only one mair feedwater transient.

L]

25 A (WITNESS WERMIEL) Righte. Of TMI-1 and TNI-2.
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,think that's what I said.

Q ¥y peint is on what did you base that statement?
Did you do a review of the history of operation of the main
feedvater systems at bocth Three Mile Island units?

A (§ITNESS WERMIEL) No, I did not. I did at one
time scan NUREG-0560 for TMTI-1, and I noted a reference
there to certain feedwater upsets, but none of which I could
decide in my own mind were actual feedwater transients.

(Counsel fcr UCS conferring.)
MR. POLLARD: Ms. Weiss has a few questionse.

BY ¥S. WEIS

w

.

Q T am nor Sure with all the NUREGs that we
discussed this morning that I am completely clear on what
appears -in each. There was a discussion of the reliability
analyses done by at least three of the vendors -- CE -- done
for CE plants, Westinghouse plants, and B&W plants.

Staff, if I understcod your testimony, dié the
review for Combustion Engincering and Westinghouse. BEW did
the review of ELW plants, and then the staff reviewed that.
Is the review complete yet?

2 (WITNFSS WERMIEL) I believe the review of the BEW
reliability analysis for the emergency feedwater systems is
complete, As I say, I have seen a draft versicn, and I do
not know what the status of the final report is on thate.

0 But it doesn't -- the results of that review do
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1 not appear in any of the NUREGs that we discussed this

L]

MOCN1NG.
3 2 (WITNESS WERMIEL) Yec, they are not documented in
4 a NUREG.,

- Q Okay. You mentioned that the staff concurred in

the methodology, at least in the draft you saw, in the

-4

methodology used by BitAd, and that it concurred with the

g recommendations made for improcvements. Isn't that your

9 testimony?
10 2 (AITNESS WERMIEL) Yes.
-4 Q Would you tell me whether or not they concurred in

12 the results of the use of the methodology? I was just

13 vondering whether you had chosen your words very carefully
14 for some particular reason or was there something that vou
15 know of that they did not concur in?

16

17

18

19

20

21

22

23

24

25
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1 A (NITNESS WERMIEL) I 40 not remember everyvthing
2 that was in the draft. What I was, I guess -- what I am
3 really not entirely sure abcut is how they viewed the
4 discrepancy identified ty BEW in Appendix B. I 3just don't
§ recall what they said about that.
6 Q Could you tell me, if you know, what the
7 recommendations were for improvements?
- A (NITNESS WERMIEL) Yes. One recommendation was to
g attach the interface in the control system with the ICS
10 system, remcval of tlL_ suction strainers, and I believe in
11 the case of 3 total loss of offsite power and all onsite AC,
12 @ modification e made to the steam supply tc r.event a
13 potential degradation of the steam pressure or zn oversoeed
14 trip of the turbine-driven pu2p in the event of failure full
15 open of he control valve, the steam control valve.
16 C Those were all done, to your xnowledge?
17 A (WTTNESS WERMIEL) 1If I can refer back, I can see

18 1€ there were any others.

19 C Sure.

20 A (JITHFSS WERNMIEL) Okavy.

21 (Pause.)

22 ] (4ITNFSS WERMIEL) There are cthers. There was a

23 concern with potential system failures due to preventive
24 "aintenance outages affecting one pump, coupled with

25 compenent failures affecting both the other pumpse.

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



6208
1 There was & concern with potential human error
2 vhen testinz the motor-driven pumps to leave tie manual
3 motor-driven pump discharge valve closed.
4 And then there was a concern with potential steam
5 supply inadeguacies as a result of stuck-open safety valves
gon the steam suprly line and failures associated with the

7 steam emission valves.

8 Q Is that all?
9 R (RITNESS WERMIEL) That is it.
10 Q d2re there any recommendations associated with

11 those last three concerns?

12 A (WITNESS WERMIEL) Well, they have been identified
13 as areas that should be -- you know, something should be

14 done about.

15 e But no specific --

18 A (AITNESS WERMIEL) No specific statements about

17 wvhat to do about thenm.

18 Q With regard to the discussion about dominant

19 failure modes and your judgment that a single failure in

20 component is the dominant failure, you have talked some with
21 Dr. Jordan and ¥r. Pollard about the definition of single

22 failure in the context of 10 CFR Part 50, Appendix R =--

23 App2ndix A, excuse ne.

24 Do ycu have any -- hcw would you define a single

25 failure in the context of reliability zu:alysis? Just any
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component failure?

B (RITNTSS WERMIEL) Yes, I believe that that is
basically correct. I think they view any pctential sincle
component failure within the system that nngat2s the
system's capability to do its function as a single failure.

Q S5 really, Jjus* the common English meaning of the
term would be the one that you apply in that context?

R (AITN

(L]

SS WERNIEL) That is right. I think it is
somewhat broader than the one we would use in our safety
Teviews.

Q Okay. Now, would you agree, though, that the area
of greatest uncertainty with respect to the reliabi.ity
analyses is the area of human error? In other words, that
is the arca where you really know least about how cleose you
are to fail:re ratss, to estimating failure rates?

A (WITNESS WERMIEL) That is my feeling, yes.

(®]

D> you have any idea of the range of uncertainty?

(WITN

rey

SS WERMIEL) No, I do not.

e 2

Just a couple of guesticns abcocut your response on
the Ste. Lucy, that general guestion. With regard to your
interpretation of Commission precedent, I take it to be your
interpretation that the probable =-- that the numerical
safety g0al has never been applied to any situation outside
of an external hazard situation, like a plane crash or a

missile or an earthouake?
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1 B (4ITNESS WERMIEL) I believe Ur. Jordan menticned
2 ve now have aprlied it to ATWS.
3 Q ATWS? DUo you know of ¢ .y others?
4 R (WRITNESS WERMIEL) ©No. I don't. I didn't even
§ realize we had applied it to ATHS.
& Q Well, did you write that portion of the testimony,
7 that first paragraph, yourself, or did you consult with your
g attorneys?
9 A (WITNESS WERMIEL) No. I wrote the first
10 paragraphe. I Dbelieve you are referrinc to my ansver to 6K?
11 Q Yese.
12 A (WITNESS WERMIEL) No, T wrote that based on a
13 little bit of background work that I d4id on my own.
14 e Did you include in that background what the survey
15 of past agency precedent, past appeal board and Commission
16 decisions, licensitg board decisions --
17 A (NITNESS WERMIEL) Noe.
18 Q And I assume that your answer was reviewed? You
19 know, vyou obviously =-- your superiors and your attorneys
20 took a look at it?
21 A (WITNESS WERMIFL) Oh, ves.
22 Q Pid anybody, to your knowledjze, during the ccurse
23 of that review, take occasion to review Commissicn

24 Precedent, appeal hoard and Commission decisions, licensing

2§ board decisions?
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1 : (WITHFSS WERMIEL) Not that I am aware of.
2 Q Just, I think, one mocre gquestion. There has deen
3 some discussion of the failure rate historically, quite a
4 bit, of emergency feedwater systems and the failure rate of
§ TMI-1 and TMI-2, There is not any evidence, is there, that
6 the emergency feedwater system for Three Mile Island Unic 1
7 is significantly different in the statistical sense, that
8 its reliability is significantly different from the average
9 plant?
10 A (WITNESS WERMIEL) I am not sure what you mean by
11 *average plant.” I don't know that there is an average
12 plant. We cite such a bvwoad range of reliat lity €for the
13 three cases that --
14 C let me try it acgain. There is going to be, I
16 think, guite a bit of discussion from today onward about the
16 extent to which you can apply these historical failure rate
17 data. Is there any reason that you know of why those data
18 cannot be applied to Three Mile Island Unit 1 in the way in

19 which they were applied today?

(8 ¥]
)

AXTERs The cdata in the guestion meaning the

a

20 !Fo

294 data for all nuclear powver plants?

2 ¥S. WEISSs That is right.,
23 WITNESS WERMIELs The LER's?
24 BY MS. WEISS: (Resuming)

25 Q The histcrical failure rate.
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1 A (dITNESS WERNIEL) I think so much of what is in
2 an LER does not necessarily describe the sionificance of an
3 inherent system design difrference between a particular
4 feedvater system in one plant and a particular feedwater
5§ system in the other.
6 I am not -- I believe, for example, in NUREG-0611,
7 I think where there is discussion of feedwater transients, I
g8 believe it is pointed out that differences in plant desi n
g might preclude transients from occurringe.
10 Q But then they might invite cother transients that
11 hava not occurred in the other plant?
12 2 .(HITN?SS WERHZIEL) I don't know that to be the
13 case. EBut there are certain differences in design of
14 feedvater systems which might impose them to -- might cause
15 them to be e susceptible to a transient than in other
16 plants.
17 C Bat that is =-- as a thzsoretical statement nobody
18 could gquarr=2l with what you said. But in terms of trying to
19 2apply the historical failure rate, what is the significance
20 of that?
21 A (WITNESS WERMIEL) 1If you go strictly by the
g2 historical failure rates, and I guess attempt tc develop
93 humbers from that, I suppose it is as applicable to one
24 Plant as »nother.

25 C It would certainly be at least 2s reliable as
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trying to project a failure rate based on hypothetical fault

trees and event trees, wouldn't it?

A (WITNESS WERNIEL) I don't know that there is
anything hypothetical about a fault tree. What mayhbe is
hypothetical are the numbers yocu attach to it.

Q Right. You are right.

A (WITNESS WERMIEL) A fault tree identifies a set

fault. There is nothing hypothetical about that.

Q But you havé to =--

A (§ITNESS WERMIEL) Certainly the data base for the
numbers is guestionable.

Q well, we will be talking about that at great
length later. I don't think I have any more gquestions of
you on that subject.

Let me Jjust check one more piece cof paper.
T have no further guestions at
this time.

CHAIERMAN SMITF: Yre. Adler, 4o you have guestions?

¥R, FEOBERT ADLER: Yes, we have a few guestions,
Mre. Chairman.

8Y MR. ADLEF:

s

# ¥r. Wermiel, do you consider the emergency

feedvwater system to be an ECCS system within the context of

10 CF=R Part 50.46 and Appendix K?
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1 A (4ITNESS WERMIEL) VNo, I do not.
2 Q Isn't the emergency feedwater system necessary to
3mitigate the effects of small break LOCA's?
4 A (WITNESS WERMIEL) I telieve the discussions that
5§ it was for certain very small breaks.
8 Q Well, doesn’'t the evaluation required by 50.46
7 require you to take into account all systems that are
8 required to mitigate loss of coolant accidents?
3 1 (WITNESS WERMIEL) I am not entirely sure how we
10 apply 50.46, Tn the future based on these new analyses,
11 perhaps the emergency feedwater system would be included in
12 the context of that. But I really do not know that to be a
13 fact.
14 Q Mr. Jensen, you have testified as to the use of
15 emergency fecedwater in the mitigation cf small break
16 LOCA*'s. Do you agree with %r,., Wermiel's testimony?
17 A (WITNESS JENSEN) I agree with him. I don't
18 believe it is considered to be an emergency core coocling
19 syster at this time. It is a system that helps to mitigate
20 the effects of the small break LOCL. I am trying to think
21 of 2nother example of a system which would do that, and that
22 would »e the scramming of the safety rods. They would also
23 mitigate small break LOCR, and I don't believe they are
24 considered to be an ECCS systen.

25 CHAIRMAN SMITHs Do you take credit for emergency

ALDERSON REPORTING COMPANY, INC,
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feedvwater system in 50.46 analysis?

WITNESS JENSEN: The analyses that were done after
the TMI-2 event shcwed that emergency feedwater would be
required if only one high cressure injection train were
available, to ensure that the core damage limits of 10 CFR
50.45 were obtained.

MR. DORNSIFE: I have one follow-up to that.

BY MR, DOERNSIFE:

Q It wculd be correct to say that the reason
emergency feedvater is not considered to be an ECCS systenm
at this times is the fact that none of the analysis for
acceptance of the ECCS acceptance criteria has ever assunmed
a break ‘hat needed to us2 emergency feedvater; is that
correct? And that maybe if some are done in the future,
then emergency feedwater might be considered an ECCS system?

ki (WITNESS JENSEN) I just don't know the definition
that would be applied. Perhaps ECCS may Jjust apply to
systems that provide water to the reactor core itself,
rather than other systems that would help to mitigate the =--
to mitigate a loss of cocolant accident.

0 I have a couple of other guestions for ¥Nr.
Wermiel. In your answers to Mr. Pollard's gquestions
concerning passive failure. and valve misalignments, I think
you cit=24d the example of the sucticn valve being closed by

lack of administrative control, and that you would consider
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that tc be -- the staff would consider that to be a pas:zive
failure; is that correct?

A (WITNESS WERMIEL) 1In the current context of our
reviews, yes.

C How would you consider, then, an operator in
performing 2 procedure, a procedural step in an emergency
step, taking an improper action and changing the position of
the valve incorrectly? How would that be viewed?

: (AITNESS WERMIEL) When we do our safety reviews,
we have not in the past accounted for an operator srror in
determining the acceptability of the system design.

Q I understand that. Eut how would you view that?
In your opinion, what would that be? Would that be an
active or a passive failure?

A (WITNESS WERMIEL) I think it would =-- are you
talking about a valve that is supposed to be in a normally
open position?

v There are some emergency procedure follow-up

actions that reguire the operator to change the position of

valves, is that true?

A (dITNESS WERMIEL) To do surveillance testing,
yes.

Q Not for actually performing emergency procedures?

A (WITNZSS WERMIEL) Performing an emergency

procedure?
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Q Yes.,

A (WITNESS WERMIEL) Yes. I guess in certain
circumstances an operator is called upon tc perform a
realignment of valves.

Q So what if he just makes a mistake and does not
align it properly? 1Is that an active or passive failure?

A (JITNESS WERMTEL) I would view it as a passive
failure. I would consiier an active failure a failure of a
motive component to move or to function as it was supposed
to.

0 In your opinion, which would be the more probab'e,
an operator not taking proper action for an emergency
procedure or a violation of administrative procedures as far
as the first case, where you have someone checking the
lina-up and a system of locks and administrative contrels?
Which in your cpinion is the most likely?

A (NITNESS WERMIEL) Again, I am not r-al familiar
with operator errors and what is called for in procedures.
But I would say it is probably more likely that an
administrative procedure might be violated.

Q Fven if it is done and then checked and locked
administratively, than somecne performing an emergency
procedure in the heat of an emergency?

A (WITN

(&3]

SS WERMIEL) I think maybe Mr. Lantz can

bear me out better. But I would think that LER's tend to

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (702) 554-2245



6218
1 show normal routine practicz within the plant shcws up as a
2 more coamon occurrence than mistakes taken under accident
3 situations, I think. I believe that to be the case.
4 I will tell you the r2ason I say that is because I

think you would be required to do your normal routine

6 administrative chore more often than you would be in a

highly stressful situation. Therefore, I think you would,

-~

g8 jJust by the amount of time involved ir. that cendition, that
g Yyou tend to violate a more routine thing more often.

10 Q The new requirement fcr a manial independent check
19 of the lineup, would you think that that would have a

12 greater rate as far as one operator making an action?

13 k) (WITNESS WERMIEL) I have not dome a check of tha
14 probability of such a thing occurring. I don't kncwe. We

15§ don*t have LER data now on these new practices, I do not

16 think.

17 +. One more brief gquestion. I think you said that it
18 is 4ifficult to tell, in answer to Ys. Weiss' gquestion, from
19 historical iata it is difficult to tell whether T¥T is

2¢ typical or atypical from the experience. It seems from my
21 reading of the LER's that were cited in the testimony that
22 probably anywhere from half to three-quarters of the systenms
23 that suifer failures appear to be systems where there are

24 tvo turbine-driven feedwater pumps and not systems where you

26 have diverse pover sources. Is that correct?

ALDERSON REPORTING COMPANY. INC,
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R (RAITKESS WERMIEL) Yes. I think inherently a
motor-driven pump is more reliable than a turbine-driven
pump .

C Is it more the diversity »f the power sources that
is more reliable?

A (dITNESS WERMIEL) Yes., Diversity would help to
improve the reliability of the system.

Q S5 wouldn't you say that the historical data tends
to indicate that maybe the TNI system is more reliable than
the average?

A (dITNESS WEEREMIEL) VYes.

¥2. DORSIFE: thank you.

CHAIEMAN SMITH: Anything further for these
itnesses?

BY MR. CUTCHIN:

Q In the discussion a few minutes ago there was
concern about whether or no the emergency feedwater srsten
was an emerjency core cooling system. Yould it make any
difference in the design requirements imposed upon the
emergency feedwater system as an accident mitigating system
whether it be called an ECCS system or just an emergency
safety feature?

A (WITNESS WERMIEL) ©No, it would not. We are now
raguiring that the system be a safety grade system. Its

categorization I d4c not think is that sionificant.

ALDERGON REPORTING COMPANY, INC,
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1 MR. CUTCHINs Thank youe. Nc further guestions.
2 CHAIRUIAN SMITE: The guestion was in the other
3 dirsction, however, wasn't it?
4 ¥R, CUTCHIN: The gquestion was, as I understood
§ it, Mr. Chairman, is this an ECCS syst=2m.
8 CHAIRMAN SMITH: Okay.
7 MR. CUTCHIN: 1In terms of what gquality goes into
8 the design 5f the system. I was trying to bring out whether
9 it makes any difference that it be called one thing or the
10 other. It is the function that it must perform tha* is
11 important.

12 MR. ROBERT ADLER: ¥r., Cutchin interpreted nmy

13 Juestion correCiaye

14 CHAIR.IAN SMITH: Okay.

15 Anything further?

16 MR, CUTCPIN: Nothing from the staff.

17 CHRIRMAN SMITH: You are excused, gentlemen.,

18 (Witnesses excused.)

19 MR. BAXTER: I have one matter before lunch, Y“r.

©

20 Chairmin. Recently ¥s. Weiss filed and transmitted to the

™

21 Board and the parties copies of IEEE Standard 279, 1968
92 version, and IFEE 603, the 1977 trial use standard.
23 I would like the record to show I am going to

24 distribute now a copy of IEEE Standard 279, 1971 version.

26 fnd I would also like to have a short bench conference with

ALDERSON REPORTING COMPANY INC,
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and parties before we leave the room.

CHAIRMAN SMITH: Ckay. Do you want this off the

4R. BAXTER: Yes.

CHAIRMAN SMITH: Okay.

(Bench conference.)

(#hereupon, at 11358 ae.ms, the hearing was

to> reconvene the same daye.)
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1 AFTERNCON SESSION
2 (1205 pem.)
3 MR. BAXTER: ¥r. Chairman, if you don't have it

4 with you, I would advise the Board it would be handy to have
§a copy of Mr. Pollard's testimony on UCS Contention 10.

7 Whereupon,

8 ELMER S. PATTERSON
9 PHILIP R. CLARK
10 MICHREL J. RCSS,

11 called as witnesses by counsel for Licensee, having first
12 been Jduly sworn by the Chairman, were examined and testified

13 as followss

14 ; DIRECT EXAMINATION
15 BY ¥R. BAYTER:
16 e Gentlemen, I call yocur attention to a document

47 wvhich bears the caption of this proceeding. It is dated

18 September 15, 1%80. It is entitled "Licensee's Tectimony of
19 Phatip R. Clark, ¥ichael J. Ross, and E.S. Patterson in

20 Response to UCS Contention No. 10 and Sholly Contention No.
21 3 (fafety System Bypass and Cverride.”

22 Pefore I go further with that, though, let me ask
23 each of you from left to right to give for the record your
24 name and your business affiliation and title.

25 A (AITNESS PRTTERSON) I am Elmer S. Patterson. I

ALDERSON REPORTING COMPANY, INC,
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1 work for Babcock & Wiicox, and my title is advisory
2 engineer. I operate as a technical advisor to the
3 engineering section in 3E&W Lynchburg.
4 A (WITNESS CLARK) I am Philip R. Clark. I am vice
§ president - nuclear activities at GPU Service Corporatione.
8 A (WITNESS RCSS) My name is Michael J. Ross. I am
7 employed by Metropolitan Edison. My position is supervisor,
8 unit operations, THI Unit 1.
) Q Is the testimony ascsociated with your name and the
10 document I previously identifiad, including the attached
11 statement of professional gualifications, testimony which
12 you have prepared or had prepared under ycur direct

13 supervision for presentation at this hearing?

14 Mr. Patterson?

15 A (WITNESS PATTERSON) Yes, it has.

16 Q Hr . Clark?

17 A (dITNESS CLARK) Yes.

18 2 4r. Foss?

19 3 (WITNESS ROSS) Yzs, it is.

20 Q Mr. Patterson, dc you have any changes or

21 corrections to your testimony?

22 A (WITNESS PATTERSON) Ko, I do not.

23 ¢ Yre. Clark, do you have any changes or corrections
24 tO your testimony?

25 A (WITNESS CLARK) Yes. I would lik= to, on page 6

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W, WASHINGTON, D.C. 75,7 (202) 554-2345
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CHAIRMAN SMITHs YMr. Ross, do you have in your
possession a cugy 0f the direct testimony that is goinc to
be ==

¥R. BAXTER: Excuse me, ¥r. Chairman. I already
had ¥r. Clark make the noted change before I gave it to the
reporter.

CHRIRMAN SMITE: Thank you.

WITNESS CLARK: Page 6, seventh line up. In order
to clarifv it, we should insert the word "high" before the
word "pressurizer.”

CHAIRMAN SMITHs: So it would be =--

WITNESS CLARX: That line would reads: "Primary
system is subcooled and a high pressurizer water level is

indicated.”

BY ME. BAXTER: (Fesuming)
#] Does that complete your changes?
3 (HITSESS CLARX) VYes.
Q ¥r. Foss, do you have any changes to your

testimony?

A (WITNFSS RCSS) I do not.

Q Mr, Patterson, is your testimony true to the best
of your knowledge and beliez?

2 (HITNESS PATTERSCN) Yes, it is.

Q ¥Mr. Clark, as amended is your testimony true and

ALDERSON REPORTING COMPANY . INC,
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(WITNESS CLARK) Yes.

Mr. Poss, the same guestion.

(NITNFSS ROSS) Yes, it ise.

MRe BAXTER: Mre. Chairman,

I move the receipt

evidence of the testimo-y and ask that it be physically

incorporated intos the transcript as

¥S, WEIST:; Nu« objection.
CHAIRMAN SMITH: It is so

(The docume.st referred to

if read.

receivede.

followss)

ALDERSON REPORTING COMPANY, INC,
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IN RESPONSE TO UCS CONTENTION NO. 10
AND SHOLLY CONTENTION NO. 3

(SAFETY SYSTEM BYPASS AND OVERRIDE)




OUTLINE

The purposes and ol jectives of this testimony are to respond
to UCS Contention 10 and Sholly Coatention 3, which assert that
operator ability to intervene in a safety function following
automati~ initiation violates standard IEEE 279 as incorporated
by NRC regulations and endangers public health and safety. The
testimony shows that operator intervention in a safety function,
following initiation of a protective system action, does not
violate applicable criteria. PFurther, the testimony describes
why such operator intervention is desirable and may be necessary

in certain circumstances.






INTRODUCTION

This testimony, by Mr. Philip R. Clirk, Vice President,
Nuclear Activities, GPU; Mr. Michael J. Ross, TMI-1l Supervisor of
Operations, GPU; and Mr. E. S. Patterson, Techni-:al Advisor to
Equipment Engineering Section, Nuclear Power Generation Division
of Babcock & Wilcox Company, is addressed to the following

contentions:

UCS CONTENTION NO. 10

The design of the safety systems at TMI is
such that the operator can prevent the completion
of a safety function which is initiated automaeti=-
cally; to wit: the operator can (and did) sbhat
off the emergency core cooling system prematurely.
This viclates §4.16 of IEEE 279 as incorporated in
10 CFR 50.55(a)(h) which states:

The protection system shall be so
designed that, once initiated, a protection
system action shall go to completion.

The design must be modified so that no operator
action can prevent the completion .f a safety
function once initiated.

SHOLLY CONTENTION NO. 3

It is contended that as a result of
Licensee's Operating Procedures, the emergency
core cooling system can be defeated by operator
actions during the course cf a transient and/or
accident at "nit 1, such defeat consisting of
either thr- .ling back the high-pressure injection
pumps or - ipping these pumps. It is further
contendea tiiat under the conditions of a loss-of=-
feedwater trarsient/loss of cooclant accident at
Unit 1, defeat of the emergency core cooling
system high-pressure injection system by pump
throttling and/or pump trip results in significant



cladding metal-water reaction, causing the
production of amounts of hydrogen gas in excess of
the amounts required by NRC regulations to be
considered in the design and accident analysis of
nuclear power plants. It is contended further
that such production of hydrogen gas results in
the high risk of breach of contairment integrity
due to the explosive combustion of the hydrogen
gas in the containment. Inasmuch as the emergency
core cooling system is an engineered safety
feature which is relied upon to protect the public
health and safety, and because proper operation of
the emergency core cooling system is required to
previde reasonable assurance that Unit 1 can be
operated without endangering the public health and
safecy, it is contended that the emergency core
cooling system operating procedures must be
modified in order to ensure compliance with the
GDC 35 requirement of negligible clad metal-water
reaction following a loss-cf-coolant accident
(LOCA). It is further contended that the
emergency core cooling system operating procedures
must be appropriately modified prior to restart in
order to providr for protection of the public
health and safety.

RESPONSE TO CONTENTIONS

BY WITNESS PATTERSON:

UCS Contention 10 asserts that operator ability to
intervene in a safety function following automatic initiation
violates NRC regulations and that system design must be changed
to prevent such operator action. The UCS interpretation of the
cited requirement - Section 4.16 of IEEE 279, as incorporated

in 10 CFR Part 50, Section 50.55a(h) - is not valid.



BY WITNESSES CLARK AND ROSS:

Contrary to the thrust of these contentions, the ability
for the operator to control a safety function following

initiation serves to enhance safety.

BY WITNESS PATTERSON:

Section 1 of TEEE 279-1968, from which the above portion
of Section 4.16 is extracted, defines the scope of the
protect ion systems addressed by that standard as follows:

Fcr purposes of these Criteria, the nuclear power

plant protection system encompasses all electric

and mechanical dev .tes and circuitry !from sensors

to actuation device input terminals) involved in

generating those signals associated with the

protective function. These signals include those

that actuate reactor trip and that, in the event

of a serious reactor accident, actuate engineered

safeguards such as containment isolation, core

spray, safety injection, pressure reduction, and

air cleaning.

The requirement of Section 4.16 of IEEE 279 as cited by UCS is
therefore applicable only in the context cf this protection
system scope. For example, for a condition requiring the
Emergency Core Cooling System (ECCS), the protection system
shall be so designed that, once initiated, nothing within the
protection system can prevent the signal from completing its
specified action, which is actuation of the ECCS.

In support of this position it should te noted that the
1971 issue of IEEE 279 clarified the portion of Section 4.16

cited by UCS to read:



The protection system shall be so designed that,
once initiated, a protective action at the system
level shall go to completion. (Emphasis added.)

Except for the term "plant®™ (1968) versus "generating station®
(1971) both versions of IEEE 279 define "system"™ as follows:
Where not otherwise gualified, the word "system" refers to
the nuclear power plant protection system, as defined in
the scope section of the criteria.
The definition of the protection system given in the scope,
Section 1, of the standard as quoted above remained essentially
unchanged from the 1968 to the 1971 versions.
Clearly, the contended applicaticn of IEEE-279 is without
a factual basis. The standard is directed at initiation of a
protective action, and not at completion of the subsequent

safety function.

BY WITNESS CLARK:

Licensee absolutely disagrees with the basic philosophy
underlying this contention. The contention implies that it is
necessary to provide automatic circuitry to prevent the
operator from modifying any protective action once it has been
initiated. Not only is this impractical, but attempts to
carry out this philosophy would seriously complicate the plant
and detract from safety. Contrary to this philosophy, the real
need is to prepare the operators to correctly diagnose the

Plant condition and carry out the appropriate actions.



From the very beginning of the nuclear power industry, the
plant operator has been recognized as a required element in
correct plant operation. This parallels the philosophy in
other industries, such as transportation, where the operator is
also highly important. It has always been recognized that it
would be impossible to construct a plant which would operate
correctly under all conditions, and that a properly trained
operator in control of the plant is the best continuing
guarantee of correct operation. This is particularly true
since it is impossible to foresee every possible condition
which could arise. The operator, when properly prepared for
his task, is infinitely more flexible in responding to
unexpected situations than any possible automatic control
mechanisms.

The principal criteria for selecting actions assigned to
the operators is that they must be actions operators can
reasorably be expected to perform and for which they can be
adequately trained. Very rapid actions required for immediate
response to sudden unanticipated changes in plant conditions,
for example, do not meet these criteria. For this reason the
immediate actions of protective systems (e.g., reactor trip,
ECCS actuation and contaiment isolation) are automated and the
operator action is simply to verify that the automatic
circuitry has functioned properly. Subsequent bypass of such

circuits, on the other hand, proceeds on a much more deliberate



basis. The operators have ample opportunity to verify that the
conditions prerequisite to bypass are in fact met. They can,
as appropriate, refer to written operating procedures and/or
consult with their immediate supervisor prior to activating the
bypass. It is fully appropriate, therefore, that this type of
action remzins under operator controcl.

It should be noted that continued addition of automatic
circuits does not insure greater safety. Additional com-
plexities may in fact be counter-productive to safety. The
goal must be to keep the plant sufficiently simple that plant
operators can understand the plant design, its current cnnfigu-
ration, and the zppropriate operator actions. Additional
complexities should be added only where the operator really
requires them to perform his job.

Deliberate operator intervention is desirable and
necessary after appropriate conditions exist in an accident
sequence, as illustrated by the following examples. (1)
Following a small-br-ak loss of coolant accident, if the
primary system is subcooled and aﬁ?ﬁhssutizer water level is
indicated, the operator may throttle ECCS flow. 1In this manner
the operator can properly continue the required safety func-
tion, i.e., assuring adequate core cooling, while placing the
plant into a preferred shutdown condition. Without this
action, large quantities of water containing some amount of

radicactivity would ve released to the reactor containment



building, requiring cleanup actions and some degree of
personnel exposure. (2) It may also be necessary for the
operator to open containment isolation valves after their
automatic closure to take samples of the primary coolant or
containment atmosphere in order to assess post-accident
conditions. This may be desirable or necessary to determine
*“e appropriate actions related to continued containment and
cieanup of radiocoactive products. (3) Operator intervention is
desirable to prevent the Emergency Feedwater System from
feeding a damaged steam generator folilowing a steam line break
in the intermediate building. Stopping the steam flow from the
break serves to reduce the hazard to personnel who may be
located near the break. (4) It may also be necessary to
secure emergency feedwater to prevent overfilling a steam
generator if a control valve malfunctions. This minimizes the
possibility of generating a water hammer in the main steam
lines, with pessible damage to equipment. (5) Under all
conditions following inadvertant actuation, the ability tc
bypass the protective action promptly is desirable to avoid

unnecessary plant transients or tu protect personnel.

BY WITNESS ROSS:

As pointed out in NUREG-0573 z..@ in Shelly Contention No.
3, the corcern is not with the capability for the operator

intervention, but rather with providing the operator with the



correct information and procedural guidance on which to take
subsequent actions. Additional instrumentation added to TMI-1
to provide the operator better information on the primary
system conditions is discussed in L/censee's testimony on
Detection of Inadequate Core Cooling. 1In addition, the
operators have been provided with specific instructions as to
when it is necessary or allowable to intervene and over-ride
the automatic operation of the ECCS systems. The procedure
covering loss of reactor coolant/loss of reactor coolant

pressure contains the following guidance:

CAUTION: Do not throttle HPI unless one of the
following three conditions exists:

a. The LPI system is in operation and flowing
at a rate in excess of 1000 gpm in each
line and the situation has been stable for
20 minutes.

b. All hot and cold leg temperatures are at
least 50°F below the -aturation temperature
for the existing RC.. pressure, and the
action is necessary to prevent the
iriicated pressuizer level from going
off-scale high. 1If S0°F subcooling carnot
be maintained, full HPI shall be
reactivated.

Q. Cr, 2ll indicated hot and cold leg
temperatures are at least 50°F below the
saturation temperature for the indicated
RCS pressure and coatinued full HPI
injection will result in RCS pres-
sure/downcomer temperatures within the
Restricted Region of Pigure 2 [which
presents the allowable pressure-temperature
relationship for avoidance of brittle
fracture of the reactor vessel].



In short, the TMI-1 emergency procedure governing ECCS ope-

ration has been modified as recommended in Sholly Contention

No, 3.

Similarly, the following guidance is given for the Con-

tainment Isolation System:

o Containment isolation valves may be opened to

obtain samples in accordance with approved

procedures. The isolation valves shall be

reclosed after the sample is obtained.

o Other containment isolation valvas automatically

closed shall remain closed until the following

conditions are met:

b.

Reactor building pressure is less that 2 psig.
Containment radiation levels have been assessed
based on radiation monitor readingsvor samples.
The integrity of the system outside the

reactor building has been assessed.

(Stable surge tank level, visual inspection

or pressure test should be considered to verify
integrity).

The Shift Supervisor or Emergency Director
shall give pecmission to reopen containment
isolation valves.

Installed radiation nonitors or portable

monitors shall be available to detect any



release that may result from opening the
valve.

In its final specif‘cation of this contention UCS included
the emergency feedwater system along with emergency core
coolant system and containment isolation system. As with the
ECCS and containment isoclation system, guidarce is provided for
operating the emergency feedwater system in the event a
transition to natural circulation is required:

o Take hand (manual) ccontrol of startup
feedwater regulatory valves and slowly
increase steam generator level to 50% on
the operating range level indicator.

o Start the motor driven emergency
feedwater pumps, and establish control
of the steam generator level by taking
dand control and opening t!'e emergency
fecdwater regulating valves.

It should be noted that if emergency feedwater has automati-
cally started due to loss of main feedwater, the steps for
manual raising of steam generator level with the emergency
feedwater regulating valves are still applicable.

I have previously described in Licensee's testimony on the
Detection of Inadequate Core Cooling, some aspects of cperator
training at TMl1-l. The training emphasizes the importance of

following procedures. The training and testing of operators,

-10-



however, also provides assurance that operators are cognizant
of procedural requirements without aid of the procedures.

These personnel are required to demonstrate during testing that
the immediate action reguirements of emergency procedures are
known. Subsequent portions of emergency procedures that
require signoff by operators contain requirements for
re-verification of immediate action steps.

During the Operator Accelerated Retraining Program
training, the importance of consultation and communication
between individuals on shift has been stressed for significant
operations, such as the manual actions of reducing ECCS flow,
overriding containment isolation on specific lines and

manipulating steam generator secondary level.

BY WITNESS PATTERSCN:

In summary, the interpretation of IEEE-279 contsnded by
UCS is not valid. Following initiation of a protection system
action, subsequent operator intervention in the safety function

does not violate applicable criteria.

BY WITNESSES CLARK AND ROSS:

Further, operator intervention in a safety system
operation is desirable and may be necessary in certain circum-
stances. Appropriate instrumentation, procedural guidance and

training have been provided to TMI-1 operators on the

alle



situations in which they should intervene in the automatic
. operation of the ECCS, containment isolation and emergency

feedwater system,

«l %=
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1 ¥R. BAXTER: ¥Mr. Chairman, there have been
2 previous discussions among the counsel for Licensee, Union
3 of Concerned Scientists, and the NRC staff about the
4 rresentation immediately following direct examinaticen, but
§ before cross-examination, of some limited oral rebuttal
6 “estimony by witnesses.
7 It is my understanding that this agreement among
8 these three parties, at least, would limit the oral rebuttal
9 to the prefiled written direct testimony of the other
10 parties, 2nd that it would be so reasonably contained that
11 parties could respond to it or could be expected to respond
12 to it by cross-examination. By that I mean not ,unduly
13 lengthye. And it would net raise surprise reports, studies,
14 data, that the other side could not have anticipated. and
1§ could not have resronded to socon thereafter.
16 I put that understandine on the record because I
17 plan to ask several rebuttal guestions 0of these witnesses
18 before crosc-examination, and to make sure that we have a

19 common understanding among the three of us.

20 MS. WEISSs Yes, that is correct.
21 ¥R. CUTCHINgs That is correct, ¥r, Chairman.
22 CHAIRMAN SMITHs Okay. What would have be«n

23 helpful, I believe, is if wve had been forewarned as to the
24 direct testimony concerning which rebuttal is addressed to,

25 so we might have some qguestions on it too.
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MR. BAXTER: It will be in all cases the direct

testimony of the other party on the same contention.
CHAIRMAN SMITH: I understani that. OJkay. Rell,
go ahead.
MRE. BEAXTER: So in this case it is Mr. Pollard's
testimony on UCS Contention 10.

BY MR. BAXTER: (Resuming)

Q ¥r. Patterson, at page 5 of his direct testimony,
Mc. Pollard assarts that Met Ed and the staff argue that
sealing in the electrical signal used to initiate operation
of the emerjency core cooling system is all that is
required by IEEE Standard 279. Later in that paragraph he
asserts that the staff and ¥et Ed arguments amount to saying
that the Commission has impcsed a requirement that has no
purpose.

Do you agree with this observation by Mr. Pollard,
and if nct what is the purpose of the requirement in Secticn
4,16 of IEEE Standard 2797

3 (4ITNESS PATTERSCON) I do not agree with ¥r.
Pollard’s contention on this subject.

¥Se WETSS: I cannot hear you at alle.

WITNESS PATTERSON: Ic that all right?

MS. WEISS: Not really.

WITNESS PATTERSON: Maybe I can speak a little

louder this way. Does that help?

ALDERSON REPORTING COMPANY, INC,
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1 MS. WEISS: I think into the microghone and
2 slowvwly.
3 CHAIRMAN SFITH: These microphones are very

4 sensitive to distance. You have to keep the microphone very
§ close to your mouth.

6 DR. JORDAN: It will help to speak slowly.

7 WITNESS PATTERSONs: I do not agree with Mr.

8 Pollard. The purpose of the paragraph Section 416 was

9 basically to require that protection systems, after they

10 trip, reset, and could not be capable of going back to an

11 unset state of their own accord. It was to force the

12 operator to have to take some action on his part. Some

13 action on his part would then be required to reset the

14 Systenm.

15 The reason for this was that past history showed
16 that things could happen in protection systems which could
47 cause trips, and then the situation suddenly clears, and the
18 operator would be left with a plant in an undefined state

19 and he wouldi not know why.

20 So the rzgquirement was that if you ever have a

21 trip, then the operatcr would have positive indication of

22 wvhat happena2d to him and why the plant ended up in the state
23 that he found it in. The basic purpose, then, was to force
24 the designer to in some manner incorporate a latching or

28 reset mechanism in a protection systen.
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BY MR, BAXTERs (Resuming)

Q At pages 6 through B8 of his testimony, ¥r. Pollard
asserts that the choice of words used in the standard was
heavily influenced by the experience with reactor shutdown
systems, rather than with engineered safety features like
emergency core cooling.

Mr. Patterson, your statenm.nt of gualifications
indicates that you were involved in the preparation of both
the 1968 ani *he 1971 editions of IEEE Standard 27%9. To you
agree with Yr, Pollard's description of the experience which
influenced the s2lection of the language in the standard?

A (JITNESS PATTERSON) XNo, I do nct agree with Yr.
Pollard's opinion of the experience of the authors. The
people that were involved in the writing of this document
had experience in the =-- in reactors built prior to that
time.

But 1t was quite ccmmon in the large test
reactors, typica2lly for instance the materials test reactor,
to incorporated engineered safety features such that
emergency power systems, emergency cooling systems -- MTR
had one that was very extensive, and we were familiar with
those systeas and knew something about them.

Furthermore, if you will look at the scope of the

document, it says it specifically arplies to emergency

95 safety features, engineersd safety features, in the 1968
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1 version. PBut the same words appear in the 1971 docunment,
2 and no revisions in the 1971 document were incorporated,
3 indicating that there was anything wrong in the '£€ version.
4 In other words, what we did in °'€8 wvas very viable
§ in light of new experience with the systems that we had by
86 1971,
7 0 wnat led to the selection of the language in IEEE
8 279 which is gquoted in the contention, "Once initiated, a
@ protection system action shall go to completion.”
10 B (JITNESS PATTERSON) The authoring committee wvas
11 quite sensitive to trying to attempt to write down
12 principles in such a way that it would not force designers
13 into doing specific mechanical things in their designs.
14 The original thought and consideration was given
15 to usinyg th=2 words that, "The system shall seal in or lock
16 in or scomething of that sort."” But it was considered that
17 this might be interpreted as forcing the designer to use
18 specific mechanical techniques, and that ti.e better choice
19 of words would te those that are now used in the document,
20 therefore givinc the designer a wider range of freedom in
21 accomplishing the intent of the criteria.
22 Q ¥r. Fatterson, are you aware of any safety systenm
23 vhich is designed to go to the completion of the protective
24 function without the opportunity for operator intervention

25 R (dITHNESS PATTERSCN) VNo, I am not. Even reactor
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protection systems do not go to the completion of the
protective function, in the sense that the reactor
protection system will release and drop or scram reds. But
once the rods are in, depending upon what the initiating
event was, there is nothing that prevents an operator from
turning around and immediately pulling the rods back out of
the core.

So that this brings up one of the fundamental
problems of trying to define what constitutes completion,
because completion, at least in many cases, is highly
dependent upon what the initiating event was =-- is.

C At page ¢ of his testimony, Yr. Pollard stated
that the intent of developing IEEE Standard €03 was to
replace IEEE Standard 279 after two years of trial use.
That is in ¥arch 1979.

Did that happen, and what is the status of
Standard 603?

A (WITNESS PATTERSON) At the time 3r. Pollard was
associated with the authoring committee, the intention was
to replace IEEZ 279 with the 603 document. However, the 603
document was somewhat defective, and that was one of the
reasons it went for trial use.

Since that time, the committee has viewed the
subject in a different light and it has reaffirmed IEEE 279

for another four years. It has revised and reissued IFEE
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1 603, in which the 279 is now a supporting document, no
2 evidence of an inten.ion to replace 27%. And 603 is now out
3 as an approved full standard. It will be, hopefully, in
4 print some time by the end 'of this month.
5 e To your knowledge, has the NRC adopted IEEE
6 Standard 603 as a requirement?
7 B (dITNESS PATTERSON) To my knowledge, NRC has not
8 made any -- NRC has not adopted IEEE 603 as a document, nor
9@ has it said anything about its opinion on the future use of
10 that document.
11 Q UCS Contentis2n 1C states in part that the design
12 ¢f the safety systems at TMI is such that the operator can
13 prevent the completion of a safety function which is
14 initiated automatically, and that the design must be
1§ modified so that no operator action can prevent the
16 completion of a safety function once initiated.
17 At pace 2 and at pages 9 through 12 of his
18 testimony, ¥r. Pollard cites standards aprlicable to
19 operating bypasses.
20 Mr. Ross, I wculd like you to explain briefly what
21 an operating bypass is, and my guestion then to anyone else
22 on the panel is whether the cited standards have any
23 applicability or relevance to the issue raised in the
24 contention?

25 A (WITNESS RCSS) In my opinion, an operating bypass
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is a bypass that the operator wculd intentionally install in
a normal transition from one plant condition to another.

A (HITNESS CLARK) I do not believe the operatiLg
bypass requirements have any applicability to the
contention, in the sense of whether operator intervention
should be allowed after a trip or an emergency has arisen.
The operating bypass is placed into effect before a trip
occurs. It is placed into =2ffect with the plant in a
stable, knowr condition. And it is required to provide
protective system function for whatever event may thereafter
arise.

In distinctiop to that, where we are proposing
operator intervention after an event has occurred, the event
is known and the operator has available to him information
on exactly what situation exists. He is not dealing with a
wide variety of possible future events.

Therefore, the fact that the operating bypass is
reguired to be autcmatically reset or locked out has no
relevance to the entirely different situation which exists
after a trip has occurred, when the operator has information
on which to base a decision on whether or not to intervene.

DR JCRDANs ¥Yr. Foss, I cuess I d4id not == I am
sure I did not understand what an operating bypass is.

Would you inform me?

WITNESS ROSS: Yese. There are certain devices in
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1 the plant that, due to a normal transition from a startup
2 mode to a shutdown mode or to a3 cooldown mode, that you must
3 physically bypass the engineered safeguards system to keep
4 it inadvertently from actuating. That in my opinion is an
s operating bypass.
8 DR JORDAN: I see. &All right.
7 WITNESS CLARK:s Could I perhaps add to that an
g example of an corera*ting bypass?
9 DR. JORDANs Pleace.
10 WITNESS CLARXs Where the reactor trip would be
11 bypassed, I guess it is below 1800 psi reactor coolant
12 systen pressure. The purpose of that bypass is to allow you
13 to withdraw control rods with the reactor ccolant systen
14 below the 1800 pounds or whatever. I fcrget the set point.
15 DR. JCRDAN: I s=e. It would not include taking
1@ one channel out of operation in order to test?
17 WITNESS CLARKs I Pelieve that that is referred to
18 normally as a maintenance bypass, in distinction to an

19 operating bypass.

20 DR JOEDANs Thank you.
21 BY MR, BAXTER: (Resuming)
22 Q Beginning at page 16 of his testimony, ¥r. Follard

23 asserts that the position of Met Ed and the staff is
24 unsupportable, in that it fails to take into consideration

26 the lessons to be learned from the TMI-2 accident. T would
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alsc note as an aside a comment of Dr. Jordan yesterday
morning, perhaps indicating a preference for using automated
equipment, rather than relying upon operator action, the
main diverg2nce raised by Mr. Pollard.

Mr. Clark, dc you agree? d if not, why do you
choose t¢ place reliance on operator action in pvlace of an
automatic interlock?

A (AITNESS CLARX) I think perhaps first it would be
useful to discuss the basic reasoning which underlies the
preference for cperator acticn as opposed to automatic
initiation, and this is an important underlying principle
not only in reactor design, but in related transportation
and other portions of the Navy experience and other
commercial endeavors as well. And 1t 3joes like this.

In a complex plant such as a commercial reactor
plant, it is not practical tc foresee all possible
combinations of events or sequences of events which might
occur. There are to be considered all of the various
systems, all the various failures which might occur in each
of those systems or components, all the various seguences in
which those failurass might occur. 2And it should include
consideration of not only those which 3are, quote, "allowved,”
unguote, by the design basis and the safety analyses, but
also others which might occur, although considered

impossible or not explicitly considered in the design basis.
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€ince it is not possible to foresee all possible
sequences of events, it is necessary ultimately to rely upon
the operator.
M

e« WEISS: ¥r. Chairman, may we approach the

)

Vi

bench?
CHAIRYAN SMITH:s I beg your pardon? You are

asking for a bench conference?

wr

MS, W

m

ISS: Yese. I would like to talk briefly off

i

the record.
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1 DR, JORDAN: Had you finished your reply to
2 counsel's juestion?
3 WITNESS CLARXs: No, T had not.
4 DR. JORDAN: I want to brino up something but
5§ after you finish.
5 WITNESS CLARK: I believe I had reached the point
7 of saying that ultimately reliance must be placed on the
g operator. 3ince that is the case, you must be very careful
9 to not add to the system devices which will make it more
10 complex, which themselves introduce further possibility of
11 failure within whatever you have added, and which further
12 complicate the ability of the operator to compiehend what is
13 happening and to decid=s when and how he should intervene
14 wvhen that point.arrives.
15 It is particularly important not to introduce
16 so-called interlocks which not only complicate the ability
17 to understand what is happening, but have the ability to
18 prevent the operator from in fact taking actions in the
19 event of an unfcreseen sequence and keep him from deing what
20 You would want him to do in that situation.
21 Therefore, as an underlying philosophy in my
22 experience I believe underlyiny the whole nuclear powver
23 incustry is that you only have automatic controls, or
24 circuits, or interlocks when you believe you cannot rely

25 upon the operator because he does ijot have adequate time or
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he does not have adequate infcrmation.

I believe this position is supported by the vast
bulk of all the investications of the TMI-2 accident. All
of those speak heavily to the need for enhanced operator
training, for the need for better procedures, for the need
for the operator to have the basic understanding of the
plant and cf heat transfer, and other theoretical bases.

And to my knowledge, none of them speak to the need to
prevent the operator from being able to take action or
control in any situation where you can reasonably lelieve
that he has the time and the informaticn which he wotld need
to exercise that control.

YE. BAXTER: The panel is available for cross
exanination.

DR, JORDAN: Let me just -- I said I might have
one guestion.

I guess my experience has been more with
protective systenms ‘nd I would surely be dismaved to see
the argument m _de that the number of signals that (zll €for a
scram shoul” be greatly reduced or possibly eliminated,
because it is better to have the operator take the action.

I have no guarrel with seeing the operator have
the option of manually scramming a reactor when he thinks it
is necessary, but for him to say =-- try to do what the scra:

systen does would b2 in my mind wrong.
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1 I realize that you have said now when he has time,
2 and so I have not had time to think about that. But
3 typically then in the case of the protection system, what
4 you said does not apply to that, I presume.
5 WITNESS CLARK: Nc I would not imply that the
r reactor scram should be -- that you should rely on operator
7 action for a reactor scram; and che reason is, as you
g identified yourself, the time allowed to detect the
9 situation and cause the scram is such that you would like to
10 rely on an automatic systenm.
11 Also, as you indicated, there are diverse signals,
12 any one of which would require the reactor scram and
13 therefore would not be proper to rely on the operator to see
4 all of those signals or moniteor all cf those variables
15 within 2 timely enough way to rely on him to scram.
16 I think the discussion in this contention goes in
17 2@ time frame much 1 nger than that to after you have had a
18 trip, and you have observed the plant, you know, and looked
19 at the parameters, you know, is it then prorer and allowable
20 to rely upon the operator. €So you are right, what I said
21 should not be interpreted tc apply to reactor trip.
22 DR, JORDANs PBut supposing the trip was coming
23 from a signal which could not possibly be hi,h radiation
24 level in the turbine room is 2 ridiculous example, but

26 something that was not cured. H“ost of the things that cause
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a trip, of course, are automatically cured by the trip
itself, and so therefore there is nothing to stop the
operator from again, as you say, trying tc start the
reactor. And if it occurs again he will get another trip.

But I would be concerned about him deciding, say.,
well, that high radiation level or that high temperature in
some spot is a false indication. I think we ought to remove
that from the trip system. That kind of an coperator action
is one T would be particularly wvorrisd about.

WITNESS CLARK: I am having trouble thinking abou:
a tie-in between a high radiation =--

DR. JORDAN: It is a ridiculcus thing. It does
not happen, of course.

WITNESS CLARK: learly you reqguire trained
operatorse. You reguire that there be time for them to
think, to consult procedures for their supervision, to
cperate, what have you. CLu. ultimately you reach a point
where ycu rsquire the operator to take correct action, and
the judgment that is involved is how much autonmatic
equipment you provide because it does tend to undercut the
operator's ability to understand and decide what actions
should Pe taken in those cases where he will have to act.

DR. JORDAN: Okay. Then I guess we will be facing
~hortly the matter thav has teen up in front of us for

several days, and that is automatic action on the emergency
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feeiwater system.

.

2 I believe it has been pointed out that there is

plenty of time for the operator to take the action of

w

4 turning on emergency feedwater, and there is plenty of time
§ for him to zontrol it; and so therefore it would be your
6 position that that s better than to have augtomatic

7 actuation of the emergency feedwater.

8 WITNESS CLARK: Yes, sir.

9 DR. JURDAN: All right. I understand.

-~ CHiAIRMAN SMITH: Ys. Weiss.

1 CROSS EXAMINATICN

12 BY MS. WEISS:

13 Q Mr. Patterson, you vere asked about Yr. Pollard's

14 testimony, in particular a statement that the choice of

15 words in IEEE 279 was heavily influenced by reactor shutdo..
16 systems. You made some rebuttal to the effect that there
17 v2re engineered safety features other than reacter shutdown
18 systems in place at some reactors at the time IEEE 279 was
1jgwritten and also at the times its revision was issued in

20 1971, and so there was experience with engineered safety

21 features other than reactor shutdown systems.

22 But do you disagree with the statement that the
23 choice of words in IEEE 279 was heavily influenced by the
24 ©xperience with the reactor shutdown systems?

hd

25 A (KITNESS PATTERSCN) No, I disagree. T do not
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think they were heavily influenced, because they were

-

2 enunciating principles, and those principles would apply to
3 the transport system as well as they would to nuclear power.
4 e The vast majority cf experience was with reactor
5§ sh tdown systems.

" A (WITNESS PATTERSON) Beg your pardon?

7 Q The vast majority of experience was with reactor
g8 shutdown systems during the period cf jevelopment of IEEE

9 279.

10 A (WITNESS PATTFRSCN) T don't believe you can

11 categorize the work being done by any of us at that time as
12 being primarily with that. We were dealing primarily with
13 nuclear safet}, and there was not a division -- the

14 departmentalization of work as is there today.

15 0 And it is wrong that most of the experience of

16 these pecple who were concerned with reactor safety,

17 particularly in the period 19€4 to '68 when that " 1indard
18 vas under develcpment, it is wrong that most of their

19 experience was with reactor shutdow.. systems? That is not
20 ah accurate statement?

21 A (dITNESS PATTERSON) I am having a little trouble
22 hearing you. It was wrong that what?

23 Q Ace you saying that it is wrong that during the
24 period of development cf IEEE 279, that is, rouchly 1964 to

25 1968, that most cf the experience of the perscas on that
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1 committee was with reactor shutdown systems?
2 A (dITNESS PATTERSCN) I guess what I am trying to
3 say, it is @rong to categorize the 2xperience as all being
4 heavily veighted on one side.
5 0 Can you -- is it possible for ycu to give an
6 answer to the guestion as I stated it? 1In other werds, you
7may disagree =-- are you still having trouble hearing me?
8 B (WITNESS PATTERSON) I am having trcuble hearing
9 yous That is the problenm.
10 (Discussion off the record.)
1 CHRIRMAK SMITH: Ms. Weiss, I think that your
12 quegtion couid be worded better, and I think there is some
13 coafusion in the guestion. It is a rather long one.
14 . BY ¥S, WEISS: (Resuming)
15 Q Let's step back a couple of steps and see if maybe
1@ ve don't disegr=22 on everything we think we disagree on.
17 Isn't it coriect that durinj the period of develcopment of

18 IEEE 279, rougsly 1964 through 1968 -- that is the period of

b 4

19 development, is tha. corcect?

20 A (JITNESS PRITERSON) That is what?

21 Q That is the period of development of IEEF 279.
22 A (§ITMESS TATTERSON) VYes, principally.

23 C Isn't i‘ accurate that the general experience of

24 those on the comm..ttee drafting IEEE 279 during that period,

25 that most of the experience was with reactor shutdown
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systems?

B (WITNESS PATTERSCY) I am having a problem with
the "most"™ bit because it sounds exclusive, and T guess what
I am trying to point out is it is not "most™ in the sense
that we did not have knowledge of other things. Certainly
reactor protection systems were the mai. subject we were
dealing with, yese.

Q By "most™ I did not mean all. I meant the
majoritye.

A (dITNESS PATTERHSON) Yes.

Q Pid you testify, Mr. Patterson, tha IEEE -- are
you still having trouble?

A (JITNESS PATTERSCN) Yes, a little Dbit.

Q Put your hand up if you carnot hear me. Was it
your testimony that IEEE 603 will be iscued in final form
next month?

A (AITNESS PATTERSON) It was approved in I believe
it was March of this year as a full standard, and it went to
the printer, andi the printer has been having some trouble.
The 1980 jissue is due out any time now, yes.

Q Could you tell me if there are any significant
changes in the language of 603 that is guoted in ¥r.
Pollard's testimony or any changes at all?

B (WITNESS PATTERSON) The only thing that I have

seen, ¥s. Weiss, is the draft that went to the printer; but
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1 my reccllection was that none of the document that ¥r.
2 Pollard had referred to, that those par-= are the same in
3 the new version as they were in the draft standard.
4 The principal change in it has been the
§ de-emphasis of 279 or replarement of 279.
8 C And the intention now is for IEEE 603 and IEEE 27
7 to both exist, is that what your testimony was?
8 A (WITNESS PATTERSON) Yes. They will co-exist in
9 the future.
10 Q Mr. Clark, you testified that it is important for
11 the operator to have flexibility to deal with accidents that
12 g0 beyond the design basis accident. That is an accurate
13 statement of your testimony, isn't it?
14 2 (WITMESS CLARK) That was a part of my statement
15on that point was that the operator regquires flexibility to

16 deal with whatever may occur.

17 Q Can you tell me -- well, strike thate. However,
18 for design basis accidents I take it -- and this question is
19 probably better directed tc Nr. Ross -- I take it that you

20 feel you have, with BE&W's help, analyzed all those plant

21 transients and accidents and developed operator prccedures
22 vhich will enable you to cope with all cof those. That is

93 correct, isnt it?

24 2 (dITNESS ROSS) It is correct as we know it today,

25 Yese.
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Q And you do not expect -- and those procedures are
mandatory on the operator. They do not allow
improvisation. That is correct, isn't it?

A (NITNESS RBOSS) I don't understand.

Q We are going to get into that more in detail when
ve jet to that portion J.f your testimony, but in general the
procedures are guite specific. In other words, do not
throttle high pressure injection until the following
specific plant conditions are met.

That is correct, isn't it?

A (WIT¥ESS ROSS) That is correct.

Q And he is instructed to follow those directions
and not to depart from them, isn't that accurate?

A (WITNESS ROSS) That is accurate.

0 And that would cover design basis accidents, yes?

A (Wl

0 Ss

THESS ROSS) Yes, it would.

your concern for allowing operator flexibility

18 has got to be limited to accidents which go beyond the

19 design basis, isn't that correct, ¥r. Clark?

20

21

22

23

24

25

A (WI

Q You

TNESS CLARK) No, it is not correcte.

mean yocu foresee certain situations occurring

covered by operator procedures where the operator would 11ave

the authority
A (WI

impossible to

to depart from those procedures.
TNFESS CLARK) I believe it is just as

foresee all possible sequences of events and
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1t reduce them to cperating procedures as it is to foresee all
2 possible cejuencas of 2vents and reduce them to automatic
S CLLCULET Y
4 0 Well, would you disagree with Mr. Ross that your
§ operator procedures cover at least all design basis
6 accidents?
7 2 " (WITYESS CLARK) DNesign basis accidents are a
g8 defined class, and they typically are «40orst case or extremes
g rather than being all possible gradations, and they
10 explicitly 410 not -llow for every possible failure or
11 sequence of fz1lures. That is why you have procedures which
12 tell the operator to see if this is the case, then do that,
13 that sort of thing.
14 Q Okay. But in terms of defining, particularly
16 focusing your attention on defining the conditions for
16 termination of safety systems, it is your opinion that those
17 conditions hava been defined for all design basis
18 accidents. They are included in your operator procedures,
19 and thc operator is told to follew them in all situations,
20 is that correct?
21 L} (WITNESS CLARK) All cf the design basis accidents
22 hav2 been analyzed, procedures have be=n developed to
24 provide guidance tc the operator as tc what to do in the
24 event of all such accidents.

25 B And +hat guidance is mandatery. It dces not allow
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for improvisaticon, particularly with respect tc the

conditions for terminating safety systems.

A (SIT £SS CLAEX) The operater is toc follow the
procedures as written.

Q In all cases?

L) (WITNFSS CLATK) The operator is to follow the
procedures as written.

Q In all cases?

A (WITNESS CLABX) I would like to develop my

thinking ani continue to answer the guestion if I could.,
please. The operator is to follow the procedures as written
with one overriding principle which is that in the event
that in his judgment safety of the public or personnel
requires him to do csomething not in the prccedure,-he should
so do.

0 Would you tell me in what part of the cperator
training the opasrator is told that there are certain
conditicns during which he may depart from the procedures?

A (WITNESS CLARX) I cannot give you a specific
reference to that.

] Are you aware that the operatcr is instructed
specifically alcng the lines that you iFust told us? Do you
think this is comething that h2 knows, or is he told you may
depart from the procedure if certain conditicns exicst?

A (WITHESS CLARK) I Pbelieve he is told he is to

ALDERSON REPORTING COMPANY, INC,
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1 llow the proczdures in all cases unless he believes that
2 the s:. fety reguires him in an immediate sense to depart from
3it.
4 Q Is he told what indications he is to rely on in
5 order to give him the knowledge that the public safety is
6 imminently in danger such that he should depart from his
7 procedures?
8 A (4ITHNFSS CLARK) We are talking about situations
g which are unforeseen. We believe that the design basis
10 analyses cover the events which he will encounter and that
11 the procedures cover those 2vents. Howaver, when you ask
12 for an absolute statement that the operator is tcld never to
13 do something that is not in the procedure, I cannot answver
14 that affirmativaly but only as I have just answered it.
15 C Well, isn't it accurate then going =-- we have gone
16 full ci-cle -- that your desire for operator flexitility or
17 your statement that operator flexilility is a des.rable or a

18 hecessary go2al applies only to accidents beyond the design

19 basis?
20 2 (AITNESS CLARK) VNoe
21 Q Parhaps vou could give me an 2xample of an

22 accident --
23 MR. EAXTFRs Excuse me, ¥r. Chairman. I would
94 like the witness to be able to finish his answer before the

26 hext question.
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BY M€, WFISS: (Resuming)

Q Please continue.

A (AITNESS CLARK) No, hecause your gquestion talks
about being reyond the desicn basis, and I believe that that
has connotations and use elcewhere, I wou. say, rather than
your term beyond the design basis not explicitly covered by
the analyses or the procedurese.

0 Not explicitly covered by the --

A (NITNESS CLARK) Analyses or procedures unforeseen.

Q Is it your understanding that there are some

design basis accidents that are not covered by the analyses

and procedures?

A (WITNESS CLARK) No.

(6) No?

A (WITNFSS CLARX) Ey definition, "unforeseen”
precludes thare being some that I am aware cf.

o) Could you repeat that last answer again?

B (WITAESS CLAR¥) Yes. The term "unforeseen®™
precludes the inclusion of those things of which I am aware.

C Precludes, okaye. Then I am not sure I understand
that, but let me ask the guestion again. You do understanid
or it is your opinion that the operater prccedures cover all
design basis accidents.

3 (WITNESS CLARK) VYes.

¥ Can you give me zn example of a design basis

ALDERSON REPORTING COMPANY, INC,
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accident for which the operator is given flexitility in thne

safety systems?

Toss 9f coolant accident.

Q And what flexibility is he given with respect to

5§ terminating the safety systems?

7 testimony,

8 pressure injection flow

A (YITNESS

C But he is not

CLARK)

As defined in cur direct

he is given the flexiblity to throttle high
providad defined conditions are met.

given the flexibility to throttle

10 high pressure injection flow before those sprecified defined

11 conditions are met,

12

A (NITMESS

is he?

CLARX

The procedure requires that one

13 of those three sets of conditions be met before he can

14 throttle the flow.

15

17

18 getting at.

C So would you define the -- define what you mean by
16 flexidbility in that case?

A (WITNESS CLARK) I an not sure what you are

Q Well, you agree with me that the operator is civen

19

90 d2fined and specified conditions, and he is not permitted to

21 throttle hich pressure injecticon until thcse conditions are

22 met.

Would you then

23 operator's flexibil

24

25term

ity in

A (WITNESS CLARK)

“flexibility,"™

that I

define for me what is the nature of the

1 loss £ coolant accident?
-*

I telieve that you introduced the

3id not introduce it in this
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discussion. Perhaps what you are driving at is that as
compared with a situaticn in which the system would not
allow him to throttle high pressure injection flow, we
believe that he should have the flexibility to throttle it
when those conditions exist.

Q If you don't like the word "flexibility," let me
substitute "exercise in judgment."”

Now, vyou have agreed with me that the operator is
under nc conditicns for any design basis accident vpermitted
to throttle high pressure injection until specified
conditions are met. Would you pleacse tell me where the room
is for exércise of cperator judgment?

A (AITNESS CLARK) The coperator -- I am worried
about the tetﬁ'"judgment" and how you may mean it. He is
raguired to exercise judgment in one sense in determining
that those conditions are met. He is not allowed to
exercise Jjulgment in the sense cf deciding to take action
contrary to> thcse conditions being met.

0 Okay. So the operator is told just to verify that
the conditions are met, and then at that point -- from that
point on his course of action is wholly proscribed.

A (4ITNESS CLARK) The procedure, I believe, tells
him to throttle flow so as to maintain a certain degree of
self-cooling. For example, it is proscribed to throttle

flowe. Tt is his 2xperience and judgment to determine how to

ALDERSON REPORTING COMPANY, INC,
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1 do that so as to maintain the required conditions.
2 Q Did you say it his experience and judgment how to
3 throttle high pressure injection?
4 A {@ITNESS CLAEK) The extent to which to throttle
§ it so as to maiantain the required conditionse.
6 C But these -- this judgment, this area of judgment
7 which you have d2scrib2di is an area of judgment which does
8 not come into play until the specified conditions are met,
g9 correct?
10 A (HITNESS CLARK) Yes. The judgment of how to
11 throttle flow dces nct apply until you start throttling the
12 flcowe.
13 2 And what is =-- would you descride for me what the
14 exercise of judqment is, if there is any, in verifying that
16 the conditions are met?
16 B (dITNFSS CLARK) I think in a real sense it is
17 vary limited? in the sense that it is proscribed for him
18 vhich parameters to look at and what values they should be,
19 greiter or less than some value.

~

20 “ For these unforeseen events for which you think it

-~

is5 desirable to have operator flexibility cor room for the
22 exercise of judgment I take it that these are events which
23 have not leen identified or analyzed by the Babcock and

24 Wilcecx Company, the Genaral Public Utilities Company, the

25 Yetropelitan Efison C’ 1pany.
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A (WITNESS CLARK) Yess As I said earlier, by
definition "unforeseen” means that.

Q Do you have any idea what the probatility is that
such an event wculd occur?

A (HITNESS CLARK) No. I am not a statistician. I
believe, however, that the probability of an unfocreseen
event occurring is greater if you had more systems and more
complication and more things which can go wrong.

Q Well, with Three Mile Island Unit 1 as currently
designed, do you have any opinion or did you consider when
you wvere writingvyour testimony what the probability is that
this unforeseen event, unforeseen by EBabcock and Wilcox,
GPU, and Met Ed, will occur?

B (WITNESS CLARK) I personally did not consider it
in a numerical sense, the probability. In a generalized
sense, based on experience, I corsidered it to be not
insignificant, and therefore deserving of consideration
before deciding to add automatic features.

0 When vyou say "not insignificant®™ 40 you have any
qualitative noticn of probability in mind? Do you mean
greater or less probable, for example, than one in a million
per reactor year?

A (WITNESS CLARK) I have no number in mind, only a
relative probability between the situation in which you

would have 2utomatic circuitry and that in which ycu would

ALDERSON REPORTING COMPANY, INC,
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1t not have it.

2 Q I am sorry. We did not hear the automatic. What
3 was that?

4 A (WTTNESS CLARXK) I said I have no numeric value in
s mind for probability, but only a2 relative probability

6 between the two cases, one where you would have the systenm
7as at present, and the other where you would have the system
8 with added complication.

E} Q I am just asking you about TMI-1l as it exists now.
10 A (WITNESS CLARK) I had already answered that I had
11 no numeric value in mind.

12 Q L2t me ask you this. Presumably the probability
13 that this event which has as yet been unforeseen by

14 everybody is far lower than th. probability of a design

15 basis =2vent which has been foreseen. Woulén't you agree

16 witn that?

17 A (WITNESS CLAFX) Well, for any given unforeseen

-

1@ event I would agree. For the generic class of unforeseen

-

19 events would not agree, I would reserve judgment.

20 C Do you have any idea c¢f how many man-hours of

-
-

21 technical effort was spent by Babcock £ Wilcox analyzina
22 vhat they consider all possible accidents and transients?
23 A (AITNESS CLARK) 1In a general sense, large.

24 0 And do you believe that if Babcock & Wilcox has

25 not been able with that large number of highly technical
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man-hours t> foresse this event that the operater in the

midst of it can be expected to take appropriite action?

A (WITNFSS CLARK) Yes, I do.
Q Do you have any avidence of that?
A (WITN=SS CLARX) Yes. I think experience, and my

own personal experience derives from the Navy procram.
Experience shows that with time, previocusly unforeseen
events occur, and properly trained operators have (Jroperly
dealt with then.

Q Your experience from the military, did you ever
become aware of studies of subjecting highly trained
military recruits to simulated emergencies f£or the purpose

of comparing their response to their training?

A (dITNE.S CLARX) I am not aware of those specific
studies?

C Wwouldi it surprise you to know that one~third of
all such trained persons fled in panic from sirulated

amergencies?
MR. EAXTER:t Objection, Mr. Chairman. If the
witness is not aware of the studies, he does not know what

kinds of sinulations they were, what kinds cf emergencies

there were. I don't see how he can form a judgment.

i |

WITNESS CLARK: 1 was abdbout to make a similar

4

comment, that I would have to know what the simulated

emergencies were in order to form an opinion whether I was
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{1 surrrised or not.

2 CHAIR¥AN SNITH:s Sustained.

3 (Lauahter.)

4 BY MS., WEISS: (Resuming)

5 Q Mr. Clark, loocking at ycur statement of

6 gualifications -- just one second, please.

7 (Couns2l for UCS conferringe.)

8 Q Looking at your statement of qualifications I note

9 that you have bean with GPU for I guess a little less than a
10 Year, nine months or so, is that correct?

11 A (HITNFSS CLARK) VYese.

12 Q And would i1t be accurate to da2scribe your

13 responsibility for all three GPU reactors as a managerial
14 one?

15 A (SITVYESS CLAEX) The term "manager” is used by
16 many people in widely different senses. I am and consider
17 mys2lf, and always have, primarily an engineer who is in
18 nanagement as orposed to some other definitions of

19 "m2nagerment, "

20 Q Okay. Did you ever work, prior to this job with
21 General Public Utilities, with any commercial nuclear

22 facility or commercial nuclear utility?

23 A (WITKESS CLAEX) VYaval Reactors, as you may be
24 aware, is responsible for the Shipping Port Pressurized

25 Water Reaction Plant. While that is owned and operated by

ALDERSON REPORTING COMPANY . INC,
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the Department of Tnergy =-- it is owned by the Department of
Energy rathar; it is operatsd by Duguesne Light Company as a
commercial reactor plante.

My responsibilities within Naval Reactors included
responsibility for the Shipping Port plant for the past 15
years Or sSoO.

Q Exactly what was your day-to-day contact with the
Shioping Port facility?

B (WITNESS CLABX) I guass it could be perhaps best
described as visiting a number of times a year, reviewing
technical matters having tc do with it, and you know, this
is obviously a judgment, I did not, you know, keep a book on
it, perhaps every week or two weeks. ;t also included, and
I think perhaps pertinent te this discussion, culsequent to
the accident at Three Mile Island I was in charge for Naval
Reactors for raviswing the implications to the Naval
Reactors program of the Three ¥ile Island accident.

Q Would you say -- were you invoclved in the design
of Shipping Port or any other commercial facility?

B (dAITNESS CLARK) T was not involved in the
orizinal design of the Shipping Port plant, some of which
predated my Jjoining Naval Reactors, and I was not involved
in the early days. I was involved in the design of the
modifications made to the Shipping Port plant, primarily in

safety systems in conjunction with the insertion three or
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1 four years ago of a new core; and that involved upgrading of

2 the emeraency ceore cocling systems -- for example, remote

3 shutdown

4 Q
5
~ A

stations, things of that kind.
What is the size -- did I interrupt your ansver?
What is the size of the Shipping Fort plant?

(WITNESS CLARK) It is rated =-- the original

7 rating was S0 megawatts electrical with capacity to allow it

8 to go to
9 operated

10 has been

1 Q
12 A
13 Q

14 Teactor?

15 A
16 C
17 A

150 megawatts electricals; and it is has been

up to 150 megawatts electrical. And scmetimes it

oparated lower.

And that has been in operation since when?
(JITNESS CLARK) 1957,

Is that a boiling water reactor, pressurized water

(WITNFSS CLARK) Pressurized.
And whc were the builiers of that reactor then?

(HITHESS CLARK) The reactor was designed by a

18 Jovernment laboratory operated for us by Westinghcuse. I

19 make that as a distinction from the commercial Westinghouse

20 CRactor grouv.

21 Q

And is the Shipping Port -- your experience with

22 Shipping Port ycur only direct job-related experience with a

~ -

93 commercial nuclear facility until you came to GFU?

24 A

(VITNESS CLARK) 1In the sense of direct

25 responsibility, yes. In the sense of familiarity and
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avareness vwith reguirements of commercial reactors, no,

S
)

Lo

t

-~

because we made it a practice to be awar e

M

reguirements of commercial reactors in order to determine
any applicability tc our own plants.

(Cotncsel for UCS conferringe.)
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1 0 Are the design criteria used by the Division of
2 Naval Reactors identical to those used -- I'm sorry, you

3 cannot vear?

4 PR. JORDAN: You slipped up on my, kind of.,

5 MS. WFISS: I am sorrye.

6 BY MS. WEISS: (Resuming)

7 e The cuestion is whether the design criteria used

8 by ¥aval Reactors are identical to those ured on civilian

9 plants?
10 N (HITNESS CLARK) No.
11 Q Have you ever performed a safety review or part of

12 a safety review for any commercial facility, for any safety
13 systenm?

14 2 (WITNFSS CLARX) For Shippingport, yes. In a very
15 limited sense, since coming to GPU, in the sense of

16 modifications being made toc the plant, yes.

17 (Councsel for UCS conferring.)

18 3 Are the criteria used :.r Shi»pingpoert identical
19 to those us2d for Three ¥ile Islana?

20 R (4ITNFSS CLARK) ¥No. Shippingport, the basic

21 plant predates Three Mile Tsland by many years and the

22 criteria have been evolving.

23 Q In fact, I think that Shippingport may have

24 predated the general -- promulgation of the jeneral design

28 criterias is that ccrrect?
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1 A (AITNESS CLARK) T do not know the date of the
2 general design criteria.
3 Q L2 you kncw, Mr. Patterson?
4 A (SITNESS PATTERSCN) Yes, you are risht. It
5 predates that. The general design criteria came out Jjust
6 prior to == 2/29/68.
7 A (WITNESS CLARK) “ne modifications made to
8 Shippingport in '67-'68 postdate the general design criteria
9 and much of what we did was reviewed by the NRC and by the
10 PCRS before vwe installed the new core, and I am sure were
11 Judged by us and by them in light of the then existing
12 general design criteria.
13 Q Did you have personal responsibility in an
14 engineering sense for the design of these modifications to
15 Shirpingport?
16 A (WITNEZSS CLARK) 1T had personal responsibility for
17 the reactor, which includes the core, pressure vessel head,
18 and control drive mechanisms; and had responsibility to
19 concur in the adeguacies “he rafety systems which were
20 installed.
21 Q Did Shippingpert have an emergency core cooling

22 system a2t the time it began to operate?

23 A (WITNESS CLARK) Yes.
24 0 What was the exact nature of the modification?
25 A (AITNESS CLAFK) I think in the sense you ask it
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the nature of the modification was to imprcve the
re2liability of the power supply and to provide increased
redundancy for some portions of the fluid system. And if I
recall properly -- this may have been a prior modification.
That is the reason I hesitate. It was not 211 done at once
== to proviie for improvements in the control of the boron
concentration in the £fill water.

I guess the other one was the remote operating
station or squivalent.

Q Wa2re your duties for the Navy primarily concerned
with the reactors for the nuclear submarines and nuclear
surface vessels?

A (dITNESS CLARX) I had responsibdbility for all the
reactors for the Navy. Numerically, the Navy reactors, you
know, were far greater in number than Thippingport. PRecause
of its unigqueness, the fact that different criteria did
apply and other factors, wny, I would say that Shippingport
propecrtionally got a greater chare of attention than one out
of so many.

¢ Can you give me an estimate of what percentage of
your working time when vou were associate directecr for the
Naval Reactor Pivision was spent on Shippingport and how
much was spent on the cther reactors?

B (HITNESS CLARK) I guess I wculd divide it inteo

three parts. Let's say up to about eight vears age, S
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! percent. From eight years ago until about two years ago,
2 where we wvwere heavily involved in designing a new reactor,
3 vhich was a breeder reactor, why, that 5 percent perhaps
4 wvent tc 15, And if I take the time after the TMI-2 accident
suntil I left the Navy, why, probably half of my time was
6 devoted to understanding the TMI-2 accident and the lessons
7 from it and attempting to apply them to the naval progranm,
8 sacluding Shippingport. ’
) (Counsel for UCS conferring.)
10 c These are the percentages of time spent on
11 Shippi~gport?
12 A (dITNESS CLAEK) Yes, ma‘'am. I believe that was

13 the guestion; was it not?

14 Q Y25, it was.,
15 Can you tell me what the differences in design are
16 between the2 naval reactors -- and for simplicity's sake,

17 exclude Shippingport from those, for the next series of
18 questions until I tell you othervwise. What are the

19 differences in design between the naval reactors and

20 commercial reactors?

21 A (dITRESS CLARK) I will necessariy have tc be

22 general to avoid a classificatiocn problenm.

23 0 Yese.
24 A (§ITNESS CLAEK) VYaval reactors are designed for
28 == I think the differences can be seen pest, perhans, Ly
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thinking about the design reguirements. Naval reactors are
designed for underwater shocks. So where a commercial
reactor is -- seismic requirements of perhaps 1.25, 1.50 g,
150 times the w2ight of it, the Navy would typically be
greater than 20 g.

Wwhere the reguirements for maneuvering of civilian
plants are typically to come to full power perhaps over a
couple of hours or something of that sort, the requirements
for the Navy are to maneuver much more rapidly.

I think the differences arise largely from those
more stringsnt requirements on the naval plants.

¢ Is it a.so true, in the same general vein in which
you have be=n talking, that since the wellbeing c¢f the crew
cf the ship depends on the operation, continued operation of
the reacter, that that continued operation is an overriding
goal in design and operation of the naval reactors?

A (HITNESS CLAFK) I do not believe that ic a
correct characterization. ©Naval reactors are required to
operate in port. The public health and safety -- if ycu
were to pick an overriding ccnsideration, I think it would
have to be the public health and safety.

8} I am sorry. I am having 2 hard time hearing you.

2 (WITNETS CLARX) 1If you were to pick an overriding
consideration, I think it would be public hezlth and safety.

-

Q Thie is for the naval reactors?
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1 B (WITNESS CLAEK) VYes, ma‘'am. Is that what you
2 asaed me?
3 Q Yes. But at least during the times when the ship
4 is at sea, there reelly is no corresponding public to
§ consider, as there is with a commercial reactor?
6 B (HITNESS CLARK) 1In a general sense, the way that
7 was dealt with was to allow modified requirements to apply
8 at sea, compared with the c¢peration in port.
9 0 Then with the gqualification that this applies
10 primarily when the ship is at sea, isn't it true that the
11 overriding concideration becomes keeping that reactor in
12 operation? .
13 A (WITNESS CLARK) You have to say the overriding
14 consideration in what? The overriding conside:ati&n in
15 devising the procedures and reguirements for oreration at
16 sea would b2 correct to say what you did. In the sense that
17 the design of the plant and the procedures for operation in
18 Pa t, it would not be cocrrect to say what you did.
19 Q Would it be generally accurate that the naval
20 reactors ar2 both smaller and less complex than the
21 commercial, typical commercial reactor?
22 A (#ITNFSS CLAR¥K) They certainly are smaller, and
23 there are -- in terms of being more complex, there are pros
24 and cons to that. If for a commercial plant, you take the

28 normal commercial -- the normal power operation and for a
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minute exclude auxiliary facilities such as disposing of

radicactive wastes and things of tha* kind, which perhaps
could be viavwed differently, I think if anything *h
commercial plants would be more complex.

23t there are systems and components in the naval
plants whica do not exist in commercial plants. o it is
not all one wvay.

Q Could you directly compare, without cetting us
into classified information, the complexity cf the emergency
core cooling systems for naval reactors on the one hand and
rommercial plants on the other?

A (WITNESS CLARK) I am not sure in what sense you
want me to compare tiem. They clearly are different in
size. I think pernaps it would be more difficult to compare
the emergency Zore cooling of Shippingpert, and I would say
that that is gqguite comparable.

8] Well, is it true that the ECCS systems on
submarines are cuite a bit less complex than the ECCS

systems on TMI-1?

7
o
"
h
w
0
®

A (dITNZSS CLAR¥) On submarines, yes.
units, yes, but to a much lilssrer degree. 2And at
Shippingport, as I said, I think they are basically
comparable.

0 ¥r. Becss, a couple of guestions on your

gqualifications statement. You note that you graduated in
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1 1951 from the U.S. Navy Nuclear Prototvpe School. Which

2 prototype school wazs that?

3 ) (4ITNESS ROSS Bainbridge, ¥Yaryland.

4 ¢ What sort of reactor?

5 A (§ITNESS RCSS) Pardon me?

6 Q What sort of reactor?

7 A (FITNESS RC3S) SSW. They really taucht a basic

g nuclear power zlant system, is what they really taught.

9 Q Do the letters and number "S5W"™ =tand for anything
10 in particular?

11 A (WITYESS RCSS) I think it would suffice to say it

12 would be standard naval nuclear plant.

13 Q Dasigned by Westinghouse?

14 A (JITLESS ROSES) VYes.

15 (Coursel for UCS conferring.)

18 4) dr. Pattersen, I woul? like to direct your

-
{

17 attention to page of your testimony, rlease. In the last

18 1ine of that page, guotes: "In support of this position, it

(83

19 should re noted thst the 7971 issue of IEEE 27% clarified
20 the portion of fection 4,16 cited by UCS ¢o read.”

21 And then on the next page ycu give the new

22 language or the language with the addition.

23 Could vyou tell me first precisely what position

24 YOUu were saying this change in languace supports?

rm

'S§ PATT

1251

25 A (WITN ESCY¥) The paragrarh above that, ¥s.
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Weiss, is the one that that refers to, where I say that
Section 4.16 of 27° as cited by UCS is therefore applicable
only in the context of this protection system's sccpe.

Q Would you tell me exactly -- well, can you tell me
== a0 on to page 4, Can you tell me what the language of
Section 4,16 looks like before the change?

A (WITHNESS PATTERSON) Yes. The language Yf 4,16
before the change =ssentially said that a protection systenm
action shall go tc cempletione And after the change it said
a protection system action at the system level shall go to
completion. That was the major change, the inclusicn of the
words "at the system level."”

Q It vas my understanding that the purpose of that
change was to clarify that i€ cnly one signal out of four on
a protection system indicated a need to actuate the -ystenm,
that that signal did not have to be locked in, that it wvas
-= that the change was inte.ded to say you do not need to

l1ock in the siznal until you g->t two out of four. Is that

correct?
A (WITNESS PATTERSCON) I think that was what brought
on the -- there was scme confusion in the original criteria

as to how it woculd apply to a multiple channel systen.
(Counsel for UCS conferring.)
C So the purpose ¢f the change was to clarify that a

spurious sisnal 4id not have to be locked in. That is
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{1 correct, isn't it, a one-channel signal?
2 A (4ITNESS PATTFRSCN) Yes, except there ic an
3 exception to that, again. As I said, as long as there is
4 redundancy in the system, which meanrs that a single thannel
§ can trip ani that dcoces not go anywhere, that does not have
6 to e locked in.
7 Q Would you tell me, then, how the change in
8 language supports your position that the section is
9 applicable only in the context of your definition of
10 protection system?
11 A (HITNESS PATTERSCON) The difference between what
12 happens in the IEEE 279 '6f version and the IEEF 279 '71
13 version is sliohtly chang21, but there is no change in scope.
14 8| Then would it be accurate that the change in
15 language has no effect whatever on the scogpe?
16 A (NITNESS PATTERSCON) The change of language did
17 not have a change -- an effect on the change in scope. BRut
18 it was alsoc during that revision pericd, the authors did not
19 feel that there should be a change, either.
20 Q Acte you saying that you infer from the fact that
21 certain sections of the standard were changed, that certain
22 sections that were not changed were reaffirmed?
23 R (WITNESS PATTERSCN) Easically, yes.
24 0 Are you aware of whether Yetropolitan Edison

2 committed at the operating license stage for Three Yile
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Island Unit 1 to comp.y with IEZE 279 19687

A (WITNESS PATTERSOY) Rm I personally aware of
that? T have heard that statement. 1 have no personal
firsthand knowledge of that.

) You have heard that that is cerrect?

A (WITNESS PATTERSON) I have heard that that is
correct, but I hava no personal firsthand kncwledge.

Q Does anyhody else on the panel have anythirg to
contribute on that guestion? You don't know, Yr. Clark?

A (AITNESS CLARK) \No.

A (WITHFSS RCSS) I don't know.

(Counsel for UCS conferring.)

2 3&W supplied a portion of the plant, obviously,
for TI. Do you know whether PEW committed to meet IEET 279
for Three Mile Island Unit 17

A (4ITNESS PATTERSON) The only portion of the
protection system that I am aware of or would know about on
TMI-1 was the reactor protaection syster. Thay was designed
and built %o IFEE 279 1968.

Q May I direct your attenticn, ¥r. Clark, to page &
of your testimony, the “ifth line after your testimony
starts on that paga. You state thats "Providing automatic
circuitry t> prevent the ovrerator from modifying a
particular acticn once it has been initiated is impractical

and would seriously complicate the plant and detract from
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safety.”

B

2 Before I begin, do you understand - cthe UCS

Contention was intesnded to apply only to protective actions

w

4 which are automatically initiated? Did vou understand

5§ that? Is that how you understood the contention?

8 MR. BAXTEF: The contention says "safety

7 functions.”

8 MS. WEISS: Can the vitness answer the guestion?
9 WITNESS CLAFX: Ve read it -- and we will reread
10 it -=- as being cgeneral. I do not believe it says

11 autonatically initiatede I don't recall it as saying thate.

12 EY MS. WEISS: (Resuming)
13 Q And you are nc. awvare =--
14 B (4ITNESS CLARXK) Excuse me. T reread ite My

15 reccllection was incorrect. The contention dces say

16 "initiatad automatically.”

17 Q ¥y question was, is that what you understcod at
18 the time you wrote your testimony? Would it have any

19 bearing whatever on your testimony?

0 L (FITNFSS CLARX) I wrcte the testimony directly
21 aftar reading the contention, That is what I understocd at
22 the time of writing my testimony.

23 CHAIRMAN SMITHs I think you pointed out the need

for some clarification on your contention. It is true that
24

28 the basis rafers t> a safety function which is initiated

ALDERSON REPORTING COMPANY_ INC,
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automatically. PBut vour final sentence, your conclusion,

does not liait that to an automatic safety function.

MSe WEISS: Well, but th: section =--

CHAIRMAN SNITHs I think a fair inference is you

may have intended 1t.

MS. WFISS: This section of IEEE referenced refers

only to automatically initiated safety systems.

CHAIR®RAN SMITH: In any event, that is what you

9 intended with the contention?

10

11

12

13

14

15

16

17

18

19

20

21

22

23

?‘

25

discov.ry

MS., WEISS: Yess There has bheen guite a bit of

-

on it. T just do not want to -- I wanted to make

surs there was no misunderstanding when the testimony was

writtene.

the words

CHAIRMAN SMITF: Would you object if we inserted

"automatically initizted safety function"?

L

(73]

e« WEISSs You could, on the last iine of the

contention, that could be changed to read: "The A2sign must

be modif{ied so that no operator action can prevent the

completion 2f 31 safety system once automatically initiated.”™

lancuage?

2t *a2r the

', PCLLAEDs Could we come back tc you with the

CHAIRYAN SMNITHs Good thinking.
MR. BAXTFER: We are going to get a new contention
racess? Ts that what I understand?

MS. WEISS:s Did you misunderstand it, ¥r. Baxter?

ALDERSON "EPORTING COMPANY, INC,
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1 4%, BAXTZR:s I don't believe T did.
2 M3« WEISS:s I don't believe you did, either.
3 CHAIRMAN SMITH: It will be a narcower contention,

4 and that is almost an absolute right.

5 BY MS, WEISSs (Resuming)

6 0 Would you define, please -- back on this general

7 section of your testimony -- define what you mean by

8 "impractical"?

9 A (AITNESS CLARK) There are at least twc elements
10 to that. One is the one we discussed earlier, in terms of
1* the inability to foresee all possible situations. The cther
12 has to do with the number of original circuits or what-not
13 which would be involved in trying to do that, even for those
14 that could be fcoreseen.

15 » We aave talked enough about No. 1. Let's talk

16 about %0. 2. There are indications in the control roonm

17 alrzady, th2 circuitry in the control room, covering all the
18 parameters which comprise the conditions necessary for

19 terminating safety systems; isn't that correct?

20 A (HITEFSS CLARX) Yese I will gualify that to my
21 personal -- to the thr2e systeams cited in the contention

22 which I have reviewed. I have not presently reviewed the

23 Other systeas.

24 Q So you already have signals driving meters in the

28 control room. %here is the additizZnal complexity involved

ALDERSON REPORTING COMPANY, INC,
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in using the same signals, in wiring them into the control
circuits for the eguipment used to throttle, for example,
high pressure injection?

A (WITNESS CLARK) I think it might be useful and

"

directly responsive to that question to take one of these
and start to think, what is involved in the word
"interlock."” The signals involved in the determination of
emergency core cooling are on the order cf eight
temperature indications from the plant, several flow
indicat.ions, and several pressure indications. And the
criteria given to the operator to terminate the emergency
core cooling or to throttle are three, AR, B, or C, each of
which invelves comparing several of those signals.

In order to prevent the operatoar from taking
action to throttle, you have to take the signals which
alrzady exist at the mester, run them somewhere e.se, provide
logic, equipment to compare them for each c¢f the three
cases, and to compare the three cases to see that you meet
one of the three, and then take that signal to some position
and some device which, if the logic is not satisfied, would
def=2at any operator attempt to take an actione.

(Councsel) for UCS conferring.)

On reflection, to add to that, failure c¢f any of
tr - : wires or interlocks or devices would now add an

additional possible factor to be considered 'y the
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1 operator. Since you want the operator to m.uitor and see
2 that the systems are working properly, you would then likely
3 r23uire indication to him of the proper performance of the
4 devices I just described. ©So that you would be adding
s further indication or alarm or ability tc determine what was

6 7oing on to that with which the operator already has to

7 deal.
8 BY MRK. POLLARLC:
9 Q Mr. Clark, just s0 it is less time~-consuming in

1c the hearing, T will Jjust take over for Ys. Weiss and follow
11 up on what you started here.

12 RAre you referring -- when you talk about the

13 conditions for throttling high pressure injection, am I

14 correct that you are referring to the conditiones which are
15 set forth in Emergency Prccedure 1202-f8 on page 2, which is
16 UCS Exhibit 6.

17 b (I NESS CLARK) I was referring in the first

18 instance to tho.'e filed by ¥Yr. Foss. I am not sure that

19 that is the right number or not that you gave ne.

20 MR. ERXTERs Mr. Pollard, when you said prage 8 you
21 meant page 2 of the testimony, didn't you?

22 ' 42, POLLARDs Page 3 of the procedure.

23 CHATIRMAN SNITH: Are ve jo0ing to need this to

24 follow this, Mr. Pollard? Our copies are back in the file.

25 WITNEZS CLARK: T bhelieve they are the same as in

ALDERSON REPCRTING COMPANY, INC,
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1 the testimony on page 8,
2 R. POLLARCs I will vork from tha condi:ions that
3 are in the prefiled testimony on page ®.
4 BY MR, POLLARDs (Resuming}
5 Q If you take condition A, which states the LPI
6 system is in cperation and flowing at a rate in excess of
7 1,000 gallons per minute in each line, and the situation has
8 been stable for 20 minutes. Yr. Clark, what informaticn
9 does the operatecr have to verify that the flow rate is in
10 excess of 1,00C gallons per minute in each line?
11 4 (WITNESS CLARK) I do not remember the exact
12 indication, but he does have indication, a meter, 3 dial, a
13 v 2adout of some kind, which shows him flow rate in the low
14 pressure injection lines.
15 Q And what information does he have to determine
16 that the situation has been stable?
17 A (WITNESS CLARX) He has available to him all the
18 indication in the control room. I would expect that the
19 operator would refer primarily to temperatures and pressures
20 in *he primary and secondary plant.
21 I think perhaps that is illustrative of another

22 element of what is practical <o define for an cutomatic

=3

23 System. h2 word "stable™ 1 think you can define for an
24 operator and he can exercice a judgment as to whether it is

26 stable. 2n? that is a lot harder to »uild inte a circuit.
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t So perhaps that ic a third =lement to my answver to ¥s.
2 Weiss® earlier gquestion.
3 Q Ts it not possible that the operator could
4 interpret that sentence to mean that the 1,000 gallons flow
§ per minute has Leen stable?
6 2 (dITNESS CLARK) I do not like to deal with the
7 wor2 "possible,"™ because in one .ense anything ies possildle.
8 So in that 'sense, yes, it is possible. I 40 not think it is
9 likely.
10 I think that if the intent, and if the operator
11 wvere to interpret it that way, it would say that the flow
12 has been stable for 29 minutes.
13 Q In other words, you are saying that this procedure

14 leaves it up to the operator to decide how to determine

1§ vhether the plant -- whether the situation has been stable?
16 A (FITNESS CLARX) Yes.
17 Q And T assume for the 20-minute part of that

18 instructicn he has some sort of a clock?
19 A (WITHFSS CLARYX) TYes.

-

Now, for instruction B, is it not correct that the

€D

20

21 operator would have saturation meters to determipe whether
22 the temperature is at SC degress below the saturation

23 temperature?

24 3 (§ITNFSS CLARK) The operator would have a

2 saturation meter available to him. His instructions in this

ALDERSON REPORTING COMPANY, I'iC,
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and other emergency procedures are to not rely on the
single indization where multiple indications are availalle,
and therefore he is trained and instructed to look at all
available indication, which would include the saturation
metar or meters, the hot and the cold leg temperatures in
each of the loops, which I think in the control rocm there
are four from each loop, four from each hect leg in the
control room and two frecm each cold leg in the control room,
something like that.

And we would expect him tc lock at thecse as well
as the saturation meter,

Q You are aware, are you, that the saturation meters
use those temperatures and pressures as inputs?

L] (WITNESS CLARK) VYes, I an. T am also aware of
the fact that the saturation mster is no mocre infallible
than any other device. And we consider it proper for the
operator to consider all the information available to him 1in
making a3 determination such as intervening in a cafety
system such as with this. 2nd he is so instructed
explicitly.

Q So it is possible, if we had a failure on 2
temperature instrament which indicated a lower temrsrature
than actually existed, and that temperature instrur.nt
supplied input to the saturation meter, the satur. tion meter

would alsc indicate mcre of a saturation margin tian
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1 actually exists, and therefore the cperator would have two
2 vrong indications?
3 A (dITNESS CLARK) For the failure you describe --
4 vell, first, he would have one wrong indication in the
§ temperature detector which you have postulated to have
6 failed. He would alsc have available and be relying on the
7 order of seven or eight other temperature indicaticns, all
8 of which presumably have not failed at the same instant.
9 In terms of the saturation meter, I do not recall
10 vhether it relies on a single temperature indication or
11 note T am inclined to believe that it does not, but I am
12 not certain of that. If it relied on a single one and that
13 vas the one which had failed, then it would be an error. If
14 it relied on multiple indications and all had not failed,
15 then it would not be in error.

-

186 I Jjust am nct certain on the facts on that.

17 ¢ Po you know whether 211 of the temperature
18 indications and pressure indications, flow indications,
19 vhich are availabls to the operator, which you have

safetr grade?

20 testified he has available to consult, are all
21 : (NITNFSS CLARK) I am not personally certain of
22 that fact. I woul? expact they are, but I have not

23 personally verified that.

24 Q For item C or instruction ¢, would you agree that

25 2 device which has to compute the allnwable
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pressure-temperature region would be at about the same
complexity as a device which has to compute the saturaticn
marsin?

A (JITNESS CLARX) I am not certain. They bdoth
involve monitoring and comparing pressures and
temperatures. Fkowever, I believe the allowable

pressure~-temperature region definition, or a calculation

thereof, would like2ly involve some allcwance for thermal lacg

or for temperature difference between the point at which ycu

are measuring it and the point of interest, which is the
reactor vessel wall.

So I helieve there may well te an additional
factor or facters in the pressure vessel temperature
comparison which would not exist in the saturation meter
device.

Q Perhaps I phrased my guestion incorrectly. Have
you examined ficur2 2, and you are jensrally familiar with
what it looks like? ¥

A (4ITNESS CLARX) Yes.

0 D2 you think that curve is rsughly the same as you

might see if you looked at the steam table curve of
saturation versus temperature?
2 (YITNESS CLARX) Yes.

0 Then ycu would agree, if you had to design a

device te sirulate that curve, it would be of gbout the same
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1 orde” of complexity as the saturation meter?
2 A (WITNESS CLARK) VYes., UMy earlier comment was
3 aimed more at devising this curve than at monitoring it,
4 once devised.
5 Q Now, considering the information that is available
6 to the operator and on which he is going to base his
7 decision as to whether or not the plant is in a condition
8 wvhich permits throttling of the high pressure injection, why
@ do you believe that the situation is less desirable if you
10 then take that same information and physically incorpora:e
11 it into the circuit such that the operator cannot throttle
12 high pressure injection until those very instruments tell
13 him that it is permissible to throttle high pressure
14 injection?
15 B (AITNESS CLARK) As T discussed earlier, it is
16 impossible to fcresee all sequences of events. So that is a
17 general concern about doing what you said.
18 We also talked about the definition of "ctable,"
19 and in order to meet criterion A you would have to devise a
20 definition of "stable"™ which you are satisfied covered all
21 conditions and could be reduced to elements introduced
22 vithin an automatic circuit. I think those are perhaps two
23 main elements of the concern.
24 Q In other words, you believe the hardware needea to

25 define "stable" is a complex set of equipment?

ALDERSON REPORTING COMPANY, INC,
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1 A . (WITNFSS CLARX) I believe that for any definition
2 of "stable,” it might be relatively complex or less
2 cemplexs I believe that the ability to define in advance
4 for all possible circumstances and seguences cf events what
§ stable is, such that it could pe understood by a device, is
8 impractical.
7 Q But you nevertheless believe that the cperator
g8 would bte able toc figure this out?
2 A (WITNESS CLARRK) VYes, I think inherent in this
10 vho.e argument is that a trained operator, a properly
11 educated ani train2d operator with the guidance and the
12 practice on the siaulater and everything else that goes with
13 it -- and we really ought to think of operator as the
14 operating staff, and the operating statf today includes so
1§ many BO's, CRO, shift technical adviser, what have you, that
16 the operating staff has a greater capability to deal with
17 the unforeseen, the unimagined, the unusual, than any
18 preprocramma2d device.
19 And I believe that that is inherent, because they
20 have available to them all the information of what is
21 actually showinc up, wher2as in order to praprogram it you
22 have to conceive all possible calculations of what may be
23 showing up, and that is at the heart of the impracticality.
24 ¥2, BEAXTFR: ¥r. Chairman, I am sorry to

28 interrupt. I would like to propose at a convenient point
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! that we take our mid-afternoon break, I don't want to
2 interrupt if there is a line ¥r. Pollard wants to conclude.
3 CHAIRMAN SMITds Ckay, let's take =--
4 MR. POLLAERD: I don't have many more questions on
§ this line. If I could just corplete this. Probably less

6 than five minutes.

7 CHATIEMAN SNITHs All right,

8 (Counsel for UCS conferring.)

9 BY MR, POLLARDs (PResuming)

10 Q Am I correct in interpreting sort of your bottonm

11 1line conclusion of your testimony, on the one hand you are
12 balancing having the availability for the operator to make
13 Judgments £or unforseen seguences of events as an advantage
14 == you are balancing that against the disadvantage =-- excuse
15 me.

186 You are balancing that against a system which

17 vould have the advantage that he could not terminate high

18 pressure injection for a3ll foreseen events?

19 A (WITFESS CLAFK) I have a little trouble following
20 that.

21 Q I had a li(tle trouble acsking it.

22 : (WITNFSS CLARK) 1T believe the answer is yes, that

23 it is better to rely on the operator where there is time
24 2vailable and proper information available to him than it is

25 to ~ttempt to provide automatic means which would prevent
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1 hia from acting. And I believe that is the same as what you
2 said, in a little different words,
3 EY MS. WEISSs (Resuming)
4 Q I think vou probably are answerina the guestion
§ right, but just so the record is clear, let me try to
6 restate it. On the one hand, you have a system where the
7 operator is prevented from prema‘urely terminating a safety
8 system fo>r all design basis events. On the other hand, you
9 have a systam where the operator 1is not preveated from
10 terminating the safety system for all design basis events,
11 and hé is permitted the flexibility of dealing with
12 unforeseen aventse.
13 Those are mutually exclusive systems. In your
14 view, balancing the advantages of one against the other, it
15§ is better to have a system which permits you in unforeseen
16 @2vents to have operator flexibility than to have a system
17 vhich prevents you from having operator error for forecseen
18 events,
19 A (AITNESS CLAEX) T telieve the answer to that is
20 Yes, that is what T believe. There is one clarification I
21 would suggest to what you said at the beginning, though.
22 You said, to hceve a system which prevents the operator from
23 intervening for all design hasic events, and I am not aware
24 of any such system.

25 It would he a system which prevented the cperator
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{1 from intervaning for all events, design basis, i.e.,
2 foreseen and unforeseen, and the syster would ke unable to

34discriminate be‘ween those two clascses of events,

4 Q Yes, ycu are correct.
[ MS., WFISS: This is a break rointe.
B CHAIRMAN SMITHs All right, we'll take a

7 ten-minute break.
8 (Recess.)
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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1 CHAIRMAN SMITHs Are we ready to begin?
2 BRY MS. WEISS: (B2suming)
S 0 Mr. Clark, on the top of page 5 of your testimony

4 YOU say that "From the vary beginning of the nuclear power
§ industry the plant operator has been recognized as a

6 required element to correct plant operation. It has always
7 been recognized that’it would be impossible to construct a

8 plant which would operate correctly under all ccnditions,

9 and that a prcperly trained operator control of the plant is
10 the best continuing guarantee c¢f correct operation.”

11 What is the source of your infor ation on the very
12 beginnina of the nuclear power industry?

13 A (WITNESS CLARX¥) T think that that goes to the

14 original design of the Shipping Port plant, and while I was
15 not directly involved personally in the original design of
16 the Shipping Port plant, I was involved for many, many yea“s
17 with the people who did Ao that design, including the man

18 who was in charg2 of it. £And they were very free with the
19 fact that that underlay their approach from the very

20 beginning. It also underlay, although I think perhaps less
21 pertinently, the Navy approach.

22 I think if you take the old ways, it comes on up
23 through things like the 603 document which has been

24 introduced in the testirony of « *51lar?!. where T believe

26 it is in Scztion 310, desi. y 7. 3 == it reguires in the
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design basis that you define the following, and 310 is the
critical points in time or the plant conditions after the
onset ¢0€ a design basis event. 2nd then it goes to itemize.
and I would like to refer to item D first.

Item D says, "The point in time or plant
condi*ions which define the proper completion of the
protective action at the system level,” so you have to
predefine the conditions or the time that that is the
completion of the protective actione.

Item C, 3 distinct item, requires you to define
the conditions after which a deliberate operator
intervention may prevent the completion of protective action
at the syster level. So that 603 clearly recognizes a
distinction between those conditions which define completion
of protective action and those conditions which should allow
operator inteivention.

Q Does €03 allow operator intervention befcre the
cc pletion of the safety function?

A (FJITNTSS CLARK) 603 requires the designer to
define both sets of conditions inaependiently of one
another. I think there is a fairly clear inference that if
the operator were not to be allovwed to intervene refore the
cempletion uf the safety function, it serves no purpose to
define those conditions separately.

You coul] merely state that conce the safety

ALDERSON REPORTING COMPANY, INC,
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function is complete, he is allowed to intervene. So I

-

think there is a vary strong suggestion that because they

~

are defined separately, the operator intervention can

w

4 precede the other set of conditions.
5 I am not sure whether I should continue to finish

6 the answer to that.

T o Flease feel free.
8 A (AITNESS CLAaX) Okaye. I think a third element in
9 that is the studies after TMI-2 -- and I refer specifically

10 to Xemeny, Rogovin studies as two of the major studies =--

11 have a heavy emphasis on the requirement tc educate the

12 operator, the reguirement to give him well-defined

13 procedures, the requirement.fo: training, and do not have

14 any such emphasis or, to my rececllection, any reccmmendation
15 that steps should hte taken to prevent ocperator interventione.
16 So I would suggest and believe that those studies

17 support the statement that, you know, this has been an

18 underlying approach from the becinning up until the present

19 time.

20 Q Do you know it anything in any of those studies

21 supports the proposition that an operator can ccmpensate for

22 poor design or ought to bes used for roor design?

23 A (WITHESS CLAEK) There are two different questionms.
24 Q I would like you to answer the seccnd one, please.
25 A (4ITVESS CLARK) I certainly den't recall anything

ALDERSON REPORTING COMPANY, INC,
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in the studies -- and if there were, I would not endorse it
-=- which says that you should use the ¢operator to compensate
for poor design in the sense of intentional. I believe that
if there were a poor design that a good operater in fact in
pr ice could attempt to compensate for it. However, that
is 1ot something that one should rely upon in developing or

accepting a designe.

Q In preparing your testimony did you refer anywhere
to IEEE 603 -- your prefiled written direct testimony?
A (AITNESS CLARK) To the best of my recollection I

Wo-
V- ®

did not. 603 was brought to my attention by review of
Pollard‘'s direct €estimony which, as I recall, were filed
subsequent to my filing my own.

G Let me direét your attention to page 6§ of your
testimony at the very top. Actually, I should probably
begin at the last centence on page £ when you say that
*Subsequent bypass of such circuits, on the other hand,
proceeds cn a much more deliberate basis. The operators
have ample opportunity to verify that the conditicns
prerequisite to bypass are in fact met. They can, &s
appropriate, refer to written operating procedures and/or
consult with their immediate supervisor prior to activating
the bypass."

Isn't it correct that the reference to written

procedure and the consultation with supervisors would be

ALDERSON REPORTING COMPANY, INC,
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1 solely for the purpose of verifying that the conditions
2 prerequisite tc bypass are met?
3 A (WITNFSS CLARX) T would le hesitant to say that
4 an operater in an smergency would consult solely on any
§ narrowly defined things. I think he would consult with his
6 supervisor on the situation, certainly including what you
7 said. But to, you know, state that he would not consult on
g8 anything else, I would be unwilling to so state.
9 0 Bgt at l2ast with respect to all desicn basis
10 accidents, this consultation would not include consulting
11 about modifying or waiving emer, .cy procedures in any way.
12 A (NITHFSS CLARK) The p.'imary basis for the
13 consultation should Le, and I believe would be, with regard
14 to whether the reguirements of the procedure are met.
15§ Again, to say that something would not happen, you know, T
16 40 not think really I should be expected to say that nothing
17 elsea would be discussed.
18 . Let's go on to the examples that you discuss ¢n
19 page €, Is it your testimony -- you list fix exanmples on
90 pages 6 and 7. Is it your testimony that these are all
21 examples of cases where the cperator has to intervene hefore
22 the specified plant cornditions have been met for termination
23 of safety systems?
24 A (AITNESS CLARK) No, it is not.

25 0 Which of the examples are situaticns where the

ALDERSCON REPORTING CCMPANY, INC,
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operator must intervene before the plant conditions for

termination of cafety systems have been met?

A (AITNESS CLARK) ©YNone of them.

Q In that case didn't you understand that the UCS
contention would permit the operator to terminate the safety
function after the plant conditions are met?

A (WIT °SS CLARX) Yes, I did understand that.

Q And these examples are not inconsistent in any way

with the UCS contention.

B (AITNESS CLARK) They are inconsistent in a sense
that your contention israutomatic circuitry ought to be
provided to prevent them from intervening before that. And
what wve are saying is that to add such circuitry is
unnecessary and has the disadvantage of further complicating
the plant, introducing the possibility of additional errors,
failures, or unforeseen sequences and making it impractical
for the operatcr or tending to make it impractical for the
operator to understand and diagnose the situation and take
proper actione.

Q Have you listed any case at all, given any example
at all wheres adding the circuitry that UCS suggests would
prevent the operator from taking an action necessary for
public health and safety, on the assumption that the

circuitry operates as designed?

2}

A (RITN

.55 CLARK) Yo

n
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1 CHAIRMAN SMITHs When you were r- ‘¢ to plant
2 condition, ¥s. Weiss, could you give me a better
3 explanation, both of what you meant and what the witness
4 understood you to mean? :
5 MSe WEISS: I referred to the plant conditions
6 listed in this testimony by Mr. Ross on pages 8 through 10;
7 that is, the conditions necessary for termination of ECCS,
8 the conditions nzcesssary for termination of emergency
9 feedwater, the conditicons necessary for termination of
10 containment isclation.
11 CHAIEYAN SMITH: Sc you would not disagree then
12 with ¥r. Clark that the operater could throttle, for
13 example, HPI when condition A was met, on pcge 8, for
14 example?
15 MSe WEISS:s We tzke no exception with the
16 definition of the conditions which would permit the sperator
17 to terminata the safety system.
18 DR. JOEDAN: I am really having a little tit of a
19 problem, I must admit, understanding where there is a

ollarde 1

"y

90 difference between ¥r. Clark and, say, ¥r.

b

21 suppose it is understanding what is meant by "completion.”
22 The IEEE 279 as guoted in the contentions says that the
23 prcoctection systems shall be so desisned that once initiated

24 the protection sy.tem action shall co tec cempletion.

25 NYell, I think that Mr. Clark did have some further

ALDERSON REPORTING COMPANY, INC
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definitions of what he meant by "completion,” but he never,
I do not believe, caid that the operator should stcp the
action before arriving at his point, what he meant by
completion.

Now, if that -- is there a difference of opinico
between Mr. Pollard and Mr. Clark as to what "completion” is?

WITNESS CLARK: Could I attempt to clarify that?

DR, JORDANs I would invite both you and MNr.
Pollard to help, and Mr. Sholly I also saw shaking his head.

WITNESS CLARK: 1 believe there are two distinct
bas=s for judging the apprcpriateness of what we propose,
and that there is a great tendency to mix them, and that
that doces not contribute to understanding.

I refer to the first basis as the standards, 279,
603, the regulations as explicitly defined. It is our
position that the standards as written juite clearly define
completion of protective action as getting the signal tc the
pump or the motor and dc¢ not bear on the further cperation.

DR. JUEKDAN: (Ckay. Then there ic 2 genuine
difference. You would say getting the signal to the control
rods to drop is ensugh, whether they drop =--

WITNESS CLARK:s No, no, no. Al I am saying is
that 279 very explicitly dcoces not carry the argument beyond
that point, so where an argument is to be based on the

standard T believe it is quite clear that the standard

ALDERSON REPORTING COMPANY, INC,
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-

limits itself to the scope I just described.

-

2 There is an entirely separate argument as to what

is proper for safety, and that is covered by a lot of other

w

4 standards, by judzment, by practice, but the standard itsalf
§is quite linite..

[5) DP. JORDAN: I don't see how yocu say that. Are

7 you looking at that one statement in the contention,

8 "Protection systems shall be sc deosigned. Once initiated

9 protective” -- 40 you disagree with that as a standard?

10 WITNFESS CLARK: I agree with that statement which

11 is extracted from 279.

12 D2+« JORDANs All right.

13 WITNE_.Z CLARX:s And I agree that when you read all
14 0f 279 it says, "The protective system goecs from the sensor

15 to the terminal on the pump or valve,” and that it says,

16 "Completion of protective action as discussed in 279 is for

17 the signal to get from the detector to the terminal.”

18 279 literally does not itself address anything

19 thereafter.

20 DE. JURDAN: RAre you =aying 279 therefore is

21 deficient?

22 WITNESS CLARKs I am saying 279 had a limited

23 scope, that there are other standards and requirements which
24 apply. There are general design criteris. There are other

28 things. =ut that an arcument which says take 279,
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intentionally written and limited by the authors to this

part of it, and say it applies to more, that that is an

i-oroper avgumente. That the argument based on the standard
is invalid because the standard limits itself to a very
small part of the whole prctlem; that the remaining argument
then is what is proper, needed, right -- you know, whatever
term you want to use -- or is covered by things other than
279.

DR. JCRDANg So it is not so much the contention
itself as written that your problem is but rather it was ¥r.

Pollard®s t=2stimony concerning that contention.

WITKESS CLARKs The statement that 27¢ prohibits
what we are saying should be allowed, we believe that
statement is incorrect and that 279 does no cover the ground.

DR. JORDAN: All righte I think I am beginning tc
understand it.

¥Yre Pollard, do you have disagreement nou?

YR. POLLARD:s Dr. Jordan, I will take my
opportunity when I am on the stand.

DR. JORDANs RAll right, Ckave.

CHAIRYAN SMITH: If we want to know now, I think
ve can find out nowe. It is okavy.

MSe WFISS: Let me say something and then if you
VARl tH ==

DRs JORDAN: I don't want to prejudice Yr. Pollard.
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CHAIKLAN SMITH: I don't think we have to worry
{ would like to %now what the positions are nowe.
MS. WEISS: I will tell you.

CHAIRMAN SMITHs If he needs relief he can ask for

MS. REISSs: Our position is -- and I think that

Mr. Clark has accurately broken the guestion into twe

parts. Our position is not -- strike that.
Let me state it in the pcsitive sense. Cur
position is that IEEE 279 both has been interpreted beyond

-=- to apply beyond the point where he says it is stopped,

and we give 2xamples in our diract testimony of ways in

which it has been applied beyond the narrow scope that the

licensee and the staff limited it to. But more importantly

that one

- what vwe believe one of the primary Lessons

Learned fcor Three Yile Island accident is that it should be

sO0 interpreted, and we have given ynsu a piece of testimony

that goes over the history of the development of the

standard,

insights

arqgqument,

plus what we bhelieve tc be some appropriate

drawn from the accident toc support that general

DR« JORDAN: That sounds reasonable to me, what

you are saying, but then aren't you saying IFEE 279 should

be reinterpreted or rewritten?

YS. WEISS: I think our position is ITEE 279 as
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properly interpreted would call for what we have called for.

DR. JORDANs All right.
CHAIRHAN SMITH: Now, to get back to my earlier
gquestion, my gquestion w2s what was meant by -- what did you

mean by "plant condition,™ and that has never gotten
answered.

MS. WFISS: The plant conditions are all of the
conditions listed in their testimony which permit
termination of the safety systens.

CHAIR:AN SMITE: Okay, then. So you wculd agree

that once initiated, the HPI could be terminated by the

cperator when the three conditions on page 8 are sztisfied.
That is your position.
MS. WEISS: Exactly.

MB. POLLARD: Any one of them,

CEAIERYAN SHITHs Any one of them.

MS. WEISS: The contention is the plzni should be
designed so the operator can terminate it before the
conditions are met, but he is perfectly free to terminate it
after those conditions are met.

PRe JORDAN: That helps m= %o understand. I wa§
puzzled by thaete It was a ceontradiction I could not
undecrstand,

¥r. Sholly, 4id you have something you wanted to

add to that?

ALDERSON REPORTING COMPANY, INC,
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1 d4ITNESS CLARK: Could I comment on one thing that
2 was Jjust said with regard to the fact that 279 has been
3 interpreted as applying more broadly than I said, and I
4 suggest that that is not a proper characterization. There
s are a lot of standards an scurces of requirements of which
3279 is one., It very clearly limits itself to the scope 1
7 have described.
8 It is true that some of the things, the
9 principles, if you will, in 279 have been applied
10 elsevhere. I beliz2ve that is different than saying that 279
11 itself has been applied elsewhere,
12 CHAIRYAN SMITH:s Yr. Clark, what is your position
13 excuse ne for not picking it up, but what is your
14 /¢ - tion for the example of throttling of HPI? D¢ you
15 believe that the operator should b: given the power to
16 throttle the HPI before any one of those conditions on page
17 8 are met?
18 WITNFSS CLAFKs ro. It is our position that the
19 cperator should throttle HPI after one of theocse condition.
20 is met. That is the way our proceduresc are written. The
21 point in controversy is whether you provide automatic means
22 to vrevent him from intervening earlier, or whether you rely
23°n him to ndot intervene earlier.
24 CHATRIAN SMITHs: Yes, I understood that to be the

25 CONtLOVEersy. 2yt my Question was do you think that he

ALDERSON REPORTING COMPANY, IN .,
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should, under any circumstances, throttle the HPI before any
one of those three conditicns are met?

WITNESS CLARK: I think that he should have the
flexibility to so do for some unforeseen event which would
make that a proper th.ug to do.

Now, the cuestion came earlier, and perhaps I
could address it now, where does it say the operator is
required to do whatever he thinks is necessary for health
aind safety. And it is in our administrative specifications
for the station which say that in the event the plant is in
a condition or state of parameters ocutside of those defined
or foreseen, that it is not only allowable but reauired of
the operator to take those actions which it considers
necessary for health and safety. So that where he faces a
situation which has not been foreseen and the acticns
proscribed for him, he is in fact reguired to do what he
believes is necessary. And it is in the admin spec.

CRAIRYAN SEITHs Yes. I understood4 all that part
of your testimony. I was trying to understand your
testimony in the context of specific examplas,

WITNESS CLARK: It is in our administration
specifications.

DR, JORDA¥: I guess then that the question that I
asked the other d4ay, almost inadvertently, with respect to

another contention is really one that applies here, an that
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400 IRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345



6301
1 is, should the saturation meter be hoocked up in such a way
2 as to prevent the operator from withdrawing =-- turning off
3 the high pressure injection system. So I think that perhaps
4 the line is kind of drawn there. All right.
5 RY ¥S. WEISS: (Resuming)
8 Q Let me ask you this, NMr. Clark, just to feollow up
7 on what Yr. Smith asked you. You said you found some bplace
8 in your procedures where the opsrator is teold he is supposed
9 do wha: is right for health and safety. Eut I think the
10 more pertinent guestion is when he is in a situation which
11 is unforeseen by any of the prccedures and which is not
12 covered by his training, how does he xnow what is the
13 appropriate thing to do to protect public health a.d safety?
14 A (WITHESS CLAEK) T think you are correct in
15 characterizing this as a situation which is not covered ty
16 the procedures. I 47 not Lelieve it is correct to
17 characteriza it as one which is not covzared by his traininge.
18 Cr. o7 the main lessons from TMI ané one that is
19 being put into effect is to substantially broaden the
20 training of the operators toc provide them trzining in heat
21 transfer =znd thermal hydravlics and understanding of the
22 plant systems for interaction and resgonse.
23 Additicnal act.on has been to provide to the
24 operator additional expertise in the form of the shift

28 tectnical advicer who is there as a resource on whom the
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operater caia call, just as he could go to the procedures or
what not. So the operator is trained to deal with these
situations, even if they are not covered by the explicit
procedure.

Q Ye is trained to deal with unforeseen events?

A (WITNESS CLARK) Yes. He is trained with the
fundamentals, t.e understanding of heat transfer, of systenm
interactions, etcetera. And that is the only training that
Yo1 can giva and that does provide proper basis for him to
avaluate what is happening and decide what tc do.

C Now, these operators are still high school
graivates or eguivalent. I take it this is training that
Met Fd or G2U agives thenm.

B (WITNESS CLARK) It is training for our operators
we give. The training itself is based on reviews we have
had made by I believe it is Penn State and a committee of
educators and engineers from other universities. 2nd it
includes input from the Babcock £ Wilcox Company with regard
to what do you have to understand. It includes locking at
the program of training provided to naval crerators with

which many people in the nuclear program are familiar.

ALDERSON REPORT 4G COMPANY, INC
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1 And while not explicitly training, I think
2 appropriate to the guestion of will he re abls to decide
3 wvhat to do, there has been added tre shift technical
4 adviser, who is a graduate engineer, is available toc the
§ shift crew to provide advice in any situation they wish.
6 8] How many =--
7 CHAIRKAN SMITHs You also depend, don't you, upon

8 the fundamental differsnce between men and machines, the

ability of man to assert his ability to reason and think,

10 and a machine can only do what it is programmed to do.

1 WITNESS CLARXs Yes, sir. I think that is

12 fundiamental for the whole discussion, that £for the

13 unforseen, the unpredicted, the human being with a proper
14 background is clearly superior to a machine.

15 DR. JCRDAN: For some things, but for some things
16 machines are very clearly superior to men.

17 WAITNESS CLARK: Y=s, sir. I intended to say "for
18 the unforsean,” and I think that is a key element. The

19 other two key elements we talked about earlier were time and
20 information.

21 CRe JORDAN: Yes, you did emrhasize that, and you
292 did say that it is difficult to design equipment that will
23 take -are of unforseen situations. It is also, however,

24 difficult to write procedures and train operatcrs to handle

25 unforseen situations, too. And to that extant, I guess I

ALDERSON REPORTING COCMPANY, INC,
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think your additional comment that they have the technical

-

2 competence now, in addition tc the ordinary operator

3 training, is probably a significant advance.

4 WITNESS CLARK: Yos, sire We think the shift

§ technical adviser is, you kno , a significant improvement

6 today as compared witl.. the pre-accident situation.

7 CHAIRMAN SMITH: May I amend my guestion to refer

8 to the diffsrence between persons and machinese.

3 (Lauohter.)

10 WITNESS CLARK: Yay I so amend my answver.

11 (Laughter.)

12 (Discussion off the record.) ’

13 BY MS. WEISS: (Eesuming)

14 Q How many hours of training in thermal dynamics do

1§ Yyour operators got now?

18 A (WITHESS CLAEK) I am not certain of that., I

17 vould prefer to have M¥r. Ross address it. I have reviewed
18it, but T 4> not rsmember the number.

19 0 Fine.

(€3]

20 A (WITNFSS ROSS) The number I don't have right on
21 the tip of ay tongue. It is in our other transcript we will
22 be presenting on operater training.

23 ) (WITNESS CLARK) My recollection, subtiject to

24 verification, is 60 hours of basic theory, if ycu will, of

25 thermal hydraulics. I am not absolutely certain of that,
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whicn i1s why I tried to defer. It is not # hours or 10
hours.

DRe JORDAN: 1Is it in the restart report?

WITNFSS CLARKs I would think so. It is part of
the operator accelerated retraining program. I would think
it certainly is in there.

BY MS., WEISS: (Resuming)

Q I would just like to pursue this point about the
difference between persons an. machines. With the
understanding that we are talking here only about unforeseen
events, it is also people, very highly trained people like
¥r. Jones who testified here the week before last, who has
spent what you described as a large amount of time
attempting to identify all possible accident transients --
plant accidsnts and transients -- is it correct that your
testimony is that the operntor and his shift technical
adviser, with their 60 hours of training =--and the shift
technical aiviser has more -- are going to be in a better
position to diagnose a plart condition and prescribde
corrective action than all thoss highly trained personnel at
Babcock £ Wilcex?

B (WITNTSS CLAR¥X) I am not sug 2sting “hat the
operator ani the STA are more highly qualified t¢ diagnose
and develop corrective action for a specific condition.

What I am saying is that it is a very different problem to
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attempt to foresee and predict all possible conditions than

-

2it is to deal with a specific existing condition on which

3 Yyou are receiving information.

4 And so it is not proper to say I believe the

s on-shift people are more Qqualified. But it is more proper

6 to say that they face a much reduced problem with dealing

7 with one specific situation on which they have a lot of

g information. ind that is far different from tryinag to

9 foresee and predict everything that could possitcly happen.
10 Q And it is also pecple like ¥r. Jones -- I assume
11 ¥r. Jones is one of them -- who have decided what goes into
12 the operator training and procedures, or have done the work
13 funiamental to that.

14 b (NITHESS CLARK) I am not certain whom you mean by
1§ "¥Mr. Jones.”

16 ¥R. BAXTERs Mr. Jones, for your information, was
17 the RELW witness who presented their small hreak analyses and
18 cperator guidelines developed from thic analysis,

19 WITNESS CLARX: I don't not know whether Y¥r. Jones
20 or other, what I will describe at perhaps some risk of beina
21 toco narrow 2n them as analysts, whether he or people like

22 him were 1involved.

23 The training program was develcped with input, I
24 40 know, from people like Penn State professcrs in terms of,

26 YOu know, how toc scope it, how to present it, how to make it

ALDERSON REPORTING COMPANY . INC,
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an effective program with input from operators, both our own
operators and engineering people in our company and
elsewhere whe have been cperators. For example, people who,
with an engineering cdegree, then went through the naval
program and were operators.

BY MS. WEISS: (Eesuming)

Q You don't know that the work done by Babcock &
Wilcox was analyzing small break 1OCA's =-- was primarily
done for the purpose of writing the new operator procedures
and training?

A (RITNESS CLARX) I do know that that work was
considered very thoroughly ir writing the proccedures. I was
not here when it was started, so I would not care to comnant
as to whether it was done primarily for that purpose or not.

Q That at least was the source cf the definition of
plant conditions permitting termination of safety systems,
wasn't it?

MR. BRXTER: Are you speaking of the emercency
cor2 conling system now or 2ll safety systems?

MS. WEISS:s Emergency core cooling systen.

WITNESS CLAERK: In developing our definition and

the procedures, we certainly relied on thocse analyses done

o

by BE&W of the loss of cocolant situationse.
(Counsel for UCE conferring.)

CHAIRMAN SKITH: Vs. Weiss, there is another

ALDERSON REPORTING COMPANY, INC,
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1 aspect to this controversy that I want to =see it I could get
2 some explanation on. Is it UCS's position that avtomatic
3 safety sysivams as they exist now should rot be inte-ruptible
4 by operators? <o°r is it “hat safety systems should be
§ desi'.ned with the thoaght in mind that operators will not
6 interrupt them?
7 MS., WEISS¢ Well, I guess the contention is the
g8 former. I think the latter would be a better situation,
9 probably, in terms of engineering. But the contention is
10 the former.
11 CHAIRMAN SKITHs Does anybody's testimony address
12 the problem that I would assume would be faced, that safety
13 systems are, I would assume, designed with the idea in mind
14 that operator action may be depended upon in unforeseen
1§ circumstancas?
16 Am 1 making my point clear?
17 MS. WEISSs I think T understand what ycu are
18 saying. That's what we were trying to get at today with the
19 questions establishing the fact that all of the
20 instrumentatior and the circuits are already available on
21 the control room to indicate to the operator when the
g2 conditions are met. We were discussing what the complexity
23 vould be to wire those circuits directly into the safety
24 System, so they would prevent the safety system from being

25 terminated before those conditions were met. That was the
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purpose of those guestions.

CHAIRMAN SMITHs Eut what I mean, going back to
the fundamental concept that the designer had in mind when
he was doing the different things that designers do, didn"'t
he having larking scmeplace in the back of his mind, or she,
as the case may be, the thought that, well, if this doesn't
work, there is alwavs an operator around that will interrupt
it and -- you don't know?

MS. WEISS: 1I really don’'t know.

WITNESS CLARK: I think what I was suggesting in
my testimony and some of the cross-examination is very
clearly people have always had that in mind, and it is
implicitly recognized in the standards, such as 279 and 603.

BY MS. WEISS: (Kesunring)

¢ Can you tell me, “Yr. Clark, if what the Chairman
just mentioned may have affected the design in any way?

A (RITNESS CLARK) Yes. For example, we do not have
an interlock such as is being suggested.,

Q I think the qguestion was, is there something --

L)

interrupt m2 if stat it correctly. I understcod your
guestion to be, is there something inherent in the desiqgn,
for example, of the emergency ccre cooling system which
requires oper -Sr intervention?

CEAIRMAN SMITE: Sot requires nor prchibits, but

uses as a design boundary the ultimate reliance uponn

ALDERSON REPORTING COMPANY, INT,
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operator interruption if thir -~ 340 wronge

MS. WEISS: I hope you will ask us that guestion
tomorrowe.

CHAIRMAN SMITH: Well, yes.

WITNFSS CLARK: Do you desire that I respond to
that?

CEAIBRMAN SMITHs Yes, please, anybody.

WITNESS CLARK: I would say yes, in a broad

sense. And I will try t> illustrate it, that it would bde
possible to design a reactor plant which would be smaller,
more compact, would have less mass and fluid volume in it,
and would therefore respond much more guickly and would
require the provision, therefore, of 1o2re automatic
circuitry; and that inherent ih the kinds of designs we have
is a3 recognition or a belief or a desire that you ocught to
provide in the basic design sufficient inherent capability
or give or margin to allow for a limited amount of autecmatic
circuitry and recoonize that the operator was available
thereafter.

Specifically on these plants, on the T¥I plant, I
can describe this in words. The temperature at which the
plant orerates is lower at zero power than it is above 15
percent power. On2 reasosn for that is to allow for the
retention in the steam generator of a volume of water at low

pow=sr, which will =serve as an initial heat sink, cocling
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nstead of designing the plant to operate
t a little smaller, to operate with, you
© water left in the steam generator at

esigned and built and operated to have

steam generator, even at zero power., That

may not be the best example, but I think it is an examrple,

and the genaral concept is proper.

And for e

xample, that is why, if you go tc look at

soma2thing like air~raft nuclear propulsion, it would never

really get off the ground, if ycu will excuse the pun,

because it reguired taking all the margcin out of it.

¢
as T u
that ¢t
B

Q

CHAIRMAN

SMITE:s Sorry to interrupt.

DR. JORDANs Off the reccrd.

(Discussi

on off the record.)

RY MS. WEISS: (EResuming)

That exanm

nderstand it,
here will be

(RITKRESS

ple that you just gave was an example of,
an aspect of the design which assumes
an cperator?

CLARK) VYes.

But it do52s not -- it deces net -- it is not an

example of an instance where operator action is needed

during an accident before the stabilization of the plant?

2

(RITHESS

CLARK) The question was, I thought or

2§ understcod, are there examples in the desicn where you know
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1 the design is based on assuming there will be an operator,
2 and that is whet I tried to answer. I think it is not
3unprelated to tha juestion, however, of allowing operator
¢ intirvention in the case of an accident or allowing the
§ operatdor to 4o something in the case of an accident.
6 Because you have the wvater in that steam generator, the pace
7 of the action is moderated such that there is sufficient
g8 tims= for ths operator to take reguired actions, and
9 therefore you are not reqguired to introduce the
10 Juicker-responding automatic circuitrye.
11 Q But the fact that the water is in the steanm
12 generator in no way prevents the operator from making an
13 error. In your viewpcint, it may mitigate the conseguences
14 of making an error, but it dces not prevent him from making
15 an error?
16 A (WITHESS CLARK) It provides the operator with
17 sufficient time to be able to understand what is happening
18 and take prorer action, and therefore it tends to keep him
19 from making an error. I would not argue th=l it absolutely

20 preavents him from doing sc.

21 (Counsel for UCS conferring.)
22 0 But the fact that that water is in the stean
93 9enerator does not of itself -- does not really have any

24 bearing on the question of whether termination cf csafety

25 SyYystems ougnt to b2 automatic or ought <o be controlled bdy
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1 the cperator? In cther words, that fact does not affect the
2 question one way or another, does it?
3 A (WITNESS CLARK) I think it does, in the sense
4 that the Chairman asked the gquestion, are we dealing with
§ plants which funiamentally and cverall were designed with
6 the assuaption that there would be operators and that they
7 would be relied upon?
8 Q But you -- I mean, you are dealing with a specific
9 plant. Eut the fact is you have not pointed cut any aspect
10 of the desijyn which would make it necessary for the operator
11 to intervene to terminate a safety function before the plant
12 is stable, have you?
13, 2 (JITNESS CLARX) I am trying to recall all we have
14 discussed, and I am not sure whether we have introduced a
15 specific or nots T believe that it may have been intreduced
16 in testimony I read by perhaps the NRC witness on the
947 failure of ~~
18 Q ¥5, no, plearse.
19 3 (WITNESS CLARK) I don't think I have introduced a
20 specific example today.
21 ¢ ¥Y question was just -- that also extends to your

2¢< €example about the water in the steam generatcers?

23 A (NITMESS CLARX) VYes,
24 Q That sho~' .as my juestions some.
25 (Counsel for UZ. conferring.)
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1 Q Your example, your first example on page 6, you
2 state that without the operator action to terminate ECCS
3 flow, large quantities of water containing some arcunt of
4 radiocactivity would be released into the outer containment
§ building, requiring cleanup actions and some dearee of
6 personnel exposure.
7 That description is a description of a bleed and
8 feed mecde of cooling, correct?
9 A (YIINESS CLAEX) The distinction between the case
10 I am discussing here and the bhleed and feed mode of cooling
11 is that in this case it would be unnecessarily so.
12 0 But in terms of the operator of ths system, the
13 vater needed to be cleaned up and the personnel exposure, it
14 is precisely the same as bleed and feed, correct?
15 r (WITNFSS CLARK) 1In terms of the elements you
16 mentioned, it is the same. There is another distinction,
17 and that is that if you did not throttle flow for a small
18 break LOCX, not only would the water get out, but it could
19 vell get out by lifting the safety valves, and any challenge
20 to a safety piece of equipment which is unnecessary is a
21 detriment to safety.
22 CHAIRMAN SMITH: 1 am sorry to interrupt again,
23 but it wvas this very mple which prompted me to interfere
24 before. When I saw this example, I wondered hew you

26 disagreed with page &, the items on page 8, which would
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allow, according t> the Union of Concerned Scientists,
throttling vhen one of three conaitions are met, safe
shutdown, not to the point where you dumped water all over
the containment floor.

MSe. WEISSs That is correct, and that is why I say
the gquestions are shortened. This is really a different
sort of a point.

The next gquestion was whether the testimony =--
whether it is his judgment that there is some safety
disadvantage associated with bleed and feed.

BY ¥S., WEISS:s (Resuming)

o] You can ansver that question.

il (JITNESS CLAR¥) I am sorry. Would you restate
the gquestion?

Q Is there some safety disadvantage associated with
the cleanup actions and the personnel exposure and the
amount of -- the liftup of the safety valves which you
describ~d, <4hich is associated with bleed and feed?

A (4ITNESS CLARX) I think "disadvantage”™ »y and
large impliess a comparison. Disadvantage relative to what?
I think in the sense of your guestion I would respond that I
consider the bleed and feed to be a satisfactory means of
cooling the cecre., It is not the preferred mezns.

The preferred means is, you know, tc have the

system intact, and then you go from there to others. Rut I

ALOERSON REPORTING COMPANY, INC,
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1 think it is a perfectly satisfactory method.
2 0 And your second example, which is the cpening of
3 containment isolation valves after their automatic closure
4 tO take samples of the primary coolant. It was my
s understanding that one of the requirements from the lessons
6 learned from TMI was that you be able to take samples
7 without opening any main containment icsolation valvas; isn't
8 that correct?
9 A (WITNFSS CLARK) There are lessons learned
10 requirements for taking samples after an accident. I do not
11 recall this minute whether it covers both primary coolant
12 and containment. And T would have to bte refreshed on that.
13 I think it is also, hcocwever, pertinent to note
14 that whenevar ycu take a sample, there is always a gquestion
1§ as to how repreczentative that sample is. And it is
1@ certainly conceivable, and I guess in my opinion fairly
17 likely, that it wvwould be desirable to take samples, perhaps
18 once you kndw what the situation is, from another location,
1g or that there would be som<: failure which would preclude
20 Your ability to take it where you had intended.
21 T think what we are saying is that you do not want
22 to create a situation in which it is impossible to take a
23 sample if the occasion arose.
24 Q Would you tell me specifically what centainment

2§ isvlation valve in T¥I-1 which automatically closes during

ALDERSON REPORTING COMPANY, INC,
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an accident must necessarily be recpened to take a sample?

A (AITHESS CLARK) I am not familiar enough to
identify the specific valve. T would believe that there
might well be more than one, and that 1t would deperd on
wvhat kind of sample, you know, where you had best access to
it and things of that kind.

I think that in a way illustrates the difficulty
of imposing .utomatic means, because that would require you
to define which of those you wanted to do when, and I am
sugjgesting that you canrot do that.

Q Did you have in mind when you wrote the testimony,
or do you know if there are at Three Mile Island Unit 1, any
containment isoiation valves which automatically close
during an accident, which must te reopened to take a sample?

Ll (WITNESS CLARK) I do know there are containmenc:
isolation valves which do autcomatically close which, if
opened, would allow you to take a sample. That is the basis
for the testimony.

Q No, no, that is not the guestion. Do you know
whether there are any such valves that must be orened to
take a sample?

A (WITNFSS CLAR¥) I guess that means, is there any
way to take a sample from containment Wwithout opening a
valve.

Q Aren't you required to have means cof sampling

ALDERSON REPORTING COMPANY, INC,
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(WITNTSS CLPRK) I am not certain of the facts.

My instinct is that you cannot -- well, I think almost by

definiticn you cannot take a sample withnut cpening a valve,

else you would havs an open path

outside.

from the containment to

S2 I think on that basis I would say I would have

to co look at all the d4iagrams to know, or perhaps ¥r.

could answer that gquestion.

Q

E

oss

Before you go to ¥r. Ross, I want to make it clear

that I am talking only about valves which are automatically

isolated on containment isclation.

You had no particular

valves in mind when you read the testimcny. That is what I

gather from what you are sayvyinge.

A

(WITNESS CLARK) When I wrote the testimony,

I

revieved with the engineering people wecrking for me what the

cases wvere.

one was.

Q

A

0
-

A

-

But theres was one at the time?
(RITNESS CLARX) That is my recollection.
Do you know what that might be, ¥r. koss?

(WNITNESS ROSSE) VYes, I do« I don't know from

regulation you guote the fact that you must not ke able

open a containment isolation valve to take a samrple.

-~
"

T am talking only about valves which are

ALDERSON REPORTING COMPANY, INC,
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automatically closed.

A (WITNFSS RCSS) I don't know what regulation you
quote from when you say that. Valves at Three Mile Island
that are automatically closed on the containment do isoclate
some primary coolant,

Again, I say I don't know what regulaticn you
specify that requires nct being able to open an automatic
valve to take a sample of the reactor coolant system. I
further go or to say that I think the requirement is more

that divers2 isoclation signals be reguired toc isclate those

valves.
¢ Can ycu tell me which valves you had in mind?
A (WITNESS ROSS) VYes, to dravw a sample in the

primary coolant system there are three isolation valves

-~

involved. They ar2 coolant sampling valves 1, 2 and 3. TO
draw a sample in the steam generator, there are a total of
four valves involvaed. To draw a sample in the core flood
tank, there are two valves per tank involved that have an ES
signal to them.

8 These are valves which reca2ive automatic signals
on. -

A (WITNESSE RCOSS) They are. They receive diverse
signals on containment isclaticn.

4, And those are -- those are valves which yocu

envision being opened during the accident before the plant

ALDERSON REPORTING COMPANY, INC,
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1 is stable, to take those samples?
2 B (WITNESS RCSS) We never did say that we
3 envisioned them being opened before the plant is stable. We
4 further saii, the requirerents based or reopening them.
§ That is all ve ctated.
o Q The requirements are stated on reopening them
7 after the conditions are met for termination of the
8 containment isclation systen.
9 A (WITNESS ROSS) The requirements are that you be
10 able to open them to take a sample with an approved
11 procedure that those valves initially isclate on a diverse
12 isolation signal, which in our plant will b2 a reactor trip
13 signal. )
14 Q ind the situation you are envisicning is one where
16 they reopen after the accident is over, or after the plant
16 is stable?
17 A (dITNESS ROSS) Or perhaps some time during the
i@ accident when the information is of need to us, and we
19 specify that they should be opened in accordance with
20 approved procedure.
21 (Counsel for UCS conferring.)
22 e There was a reviev which w.s done of post-accident
23 sampling after the accident at Three Mile Island Unit 2.
24 And soma of the conclusions of at least the preliminary

28 review are contained in NUF7G-0578, the short-term lessons
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learned. Is that your understanding?

Are you aware that generally post-accident
sampling was one of the issues raised bty the Three Yile
Island accident?

A (AITNESS ROSS) VYes, specifically chielding of it.

Q And you were directed that if personnel could not
promptly and safely obtain samples when necsssary,
additional design features cocr shielding should be provided.
Do you recall that?

: (dITNESS ROSS) I do.

Q What is the instrumentation in the controcl reoom to
tell the® operator that these samples can be safely obtained?

A (YITNFSS BCES) In our change mods that are being
insctalled on-the plants, there is a number of new radiation
monitors being installed. Thesc ra2diarion monitors will
monitor various lines to have samples and/cr sump lines.

Also, those same lines, the icolation valves in
them, will zive a diverse icsolation signal, one of thenm
heing r2actor tripe

Q So in no case would you send somebody to take a
sanple until that radiation mcnitor showed that it vas csafe
to do so.

A (NITNESS ROSS) 2Again, we would by our procedures
only obtain a sampie in accordance with an approved

procedure. That approved gprocedure would state the
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! necessary radiation requirements.
2 Q Righte.

3 A (VITMNESS CLA

o]

K) I would suggest that in terms of

4 safety of personnel going tc take a sample, that there would
§ be local radiation monitoring as the sampling station was

6 appproached, and that reliance wo (ld not be placed solely

7 and perhaps not evan primarily on installed radiation

g8 monitors reading in the control room.

9 2 Byt it would re placed on some radiation monitors?
10 A (WITNESS ROSS) Consideration would definitely

11 have to be given to the radiation levels in the area.

12 C RPight.

13 ¥R EAXTER: ¥r. Foss, just for the record, you

14 use? the tarm "mod.” What is that an abbreviation for?

15 WITNESS ROSSs I am sorry. “Mod"™ is

16 modification. When I refer to a mod, I am referrinoc to a

17 change modification being installed in T¥I Unit 1.

18 BY ¥S. WFISS: (Resuning)

19 ¢ Your example number 4 on overfilling, I just have

20 one clarifying question. I take it from what you =3id today
29 that it is not your opinion that operationsg at the 95

22 percent level on the steam generator operating range ics a

23 dangercus condition? You don't believe that, ds you?

24 A (WITNFSS CLARKX) I am not sure I understand your

g5 reference to> 9% percent operating range of the stean

ALDERSON REPORTING COMPANY, INC,
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.

generator.

2 0 Let me backtrack a little.

3 A (§ITNESS CLARXK) 1If you mean at 95 percent power,
4 no, I don't believe that.

5 Q No, no. 95 percent steam 3Jenerator level on the
6 cperating range.

7 A (WITNESS CLARK) I would not believe that

8 operating the steam generator level within the allowed

9 operating range is unsafe.

10 C So if the circuitry vere designed so the operator
11 could terminate emergency feedwater after the 9% percent

12 level, but he could not terminate it before the 9% percent

13 level, there would te no danger of overfilling?

14 MF. BEA{TFRs Do you mean above and below?

15 ¥S. WEISSs T am sorry. DPid I say that backwards?
16 MR. BAXTEE: You said "before” and "after."

17 MS. WFEISSs I will try it again, then.

18 RY M€, WEISS: (Resuming)

19 Q If the circuit:y ver2 designed so that the

20 operator could terminate emergency feedwater above the 95

21 percent level in the operating range, but he could not

22 terminate it below the 95 percent level on the operatina

23 range, wvoulin’'t that address your concern with overcooling?
24 There would be no overcooling =-- overfilling ~- assuming the

9§ circuits work as designed?
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1 A (WITNESS CLARX) I believe as you described it, it
2 would prevent overfilling, provided it worked properly.
3 C Right. .
4 A (WITNESS CLARK) I dc not believe it would address
5§ the question of dealing with a valve failure. I have to
6 think throuzh that segquence.
7 And example 4, what that talks about is a control
8 valve mrl1function. And the circuit you describe, I Jjust
'
9 would have to understand that circuit and think through any
10 interaction with the valve before I would agree with that.
11 0 Okay. But it is your understanding that the
12 company has committed to remeving this independence between
13 the integrated control system and the emergency feedwater,

14 SO that at least in the long term this particular single

16 failure will not be possible.

16 A (WITNESS CLARK) I am not certain that that is
17 committed to. “thers here may be.
18 Q Well, assume with me that that is the case. Then

19 that would address that concern, wouldn't it?

20 2 (WITNESS CLARK) Would you say again? What is the
21 case?
22 Q Pssume it is the case that the company, your

23 company, is committed to remove the dependence between the
24 integrated control system and the emergency feedwater, so

2§ that that single failure mode is not -~
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I3 (NITNESS CLARK) The control valve malfunction =~
Q Is no longer a possible failure mode.
A (HITNFSS CLARK) I still don't understand exactly

what circuit you have which would prevent coverfilling. I
suspect that what the company is separating is the
electrical zircuitry, and I do not know whather we are
providing an additional valve. If we are not providing an
additional valve, then the :rndependencs of the circuitry
would not preclude a valve failure of the kind discussed.

Q BRut if they are providing that valve, it would
preclude a failure/

A (WITNESS CLARX) I think in 2 general sense it
would bde possible to go provide additional circuitry or
separation which would obviate this particular example.

CHAIRYAN SMITH: Ms. Weiss, certainly you are
going to be permitted to cross-examine thoroughly on these
examples, bacaus: they are part of the diresct testimony.
But haven't we come to the point in this contention where
you have expressed what UCS's rosition is and the witnesses
have expressed what the Licensee's position is?

It is the type of contention that is gcing to be
very difficalt to litijate cn 3 finite number of examples.

4S. WFISS:s Excuse me?

CHAIRYAN SMITH:s I mean, we could add many more

examrples, perhars, and still not ever litigate completely
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{1 the contention.

2 MS. WEISS: I don't understand, ¥r. Chairman
3 CHAIEMAN SMITHs Let's assume that yo'. prevail in
4 every cne of these example. Have you really reached the

§ contention?

8 MS. WEISS: Oh, yes. I think if they cannot find
7 an 2xample of a safety d1isadvantage associated with our

8 proposal, then their speculations that there is such an

9 example, they are speculations and they are not entitled to
10 wveight. There is a lot of other evidence on the subject.

11 That is certainly not the whole ball of wax.

12 WITNESS CLAEK: I would suggest that that does not
13 result, that we would have a diametrically oprosed

14 position. And in particular, since as T understand 1t it is
15 maintained by UCS that the three systerms in guestion are

16 iliusti~*tive only, and that the principle underlies ali

17 safety systems.

18 ¥S, WEISS: The contention is limited to the three
19 Systems stated.

20 WITNESS CLARK: o I remember improperly reading 2
21 UCS position that once these three were determined, that you
22 would move or some such term to have it applicable to all

23 safety systems?

24 MS. WEISSs It is fairly irregular to have the

28 witness interrogating the witness.
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1 WITNFSS CLARK: I am out cf order. Excuse me.
2 CHRAIR™AN SMITHs I did not think it was
3 inappropriate. I introduced the idea of where we are on the
4 different positicns. I am not going to interfere any mcre.
§ You certainly have a right to make a full record. I Jjust
6 vanted to tell you what the Bcard's problem was. Your
7 position does go far beyond the examples, and as a matter of
8 fact an essential part of the position is the unforeseen,

9 the examples that they cannot come up with.

10 ¥MS. WEISS: That is an extremely interesting

11 point.

12 C.AIRMAN SMITH: Isn't it?

13 MS. WFISS: 2nd I think we have crossed on that

14 today. Fart of it is in Mr. Pollard’'s testimony. FHe will
15 be rebutting. Put let me tell you what our position is.

16 Babcock £ Wilccx Company, in fact the entire nuclear

17 industry, has spent thousands of man-hours of highly trained
18 technical time trying to foresse all potential accidents and
19 transients.

20 It seems to us they cannot have it bcth ways.

21 They cannot come in here and say that, because of the

22 unforeseen avent to which they can attacih no probability,

23 that the cperator is expected to be able to diagnose and

24 correct that event.

25 CHAIRMAN SMITHE: Your position is cuite cbvious.
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1 I am just suggesting that there is pnly so much you can make
2 Onr your exanples.
3 ¥S. WEISS: We can at least 2stablish =-- and I
4 think ve can -- that none of them are examples that support
5 the Licensee's position, until they come up with some other
6 ones. We will shoot down the ones they have given us.
7 WITNESS CLARK: Could I say that I disagree.
8 MS. WFISS: Mre. Clark, your attorne: will have an
9 opportunity to voice disagreement.
10 ¥R. BRAXTER: We also have a position that UCS has
11 not established that all cont.ingencies can be covered by
12 design, and that is the other side of the coin.
13 CHAIRMAN SMITHs &2And you will notice that the
14 Board sits here with studied indifference to all of the
1§ remarks. W2 do not know if you have or nct.
16 MS. WFISS: You have not made your minds up yet.
171 am sure you are not indifferent.
13 CHAIRMAN SMITH: PFight, When you say you
19 supported, we take on blind expressions, mcresc than normal.
20 (Laughter.)
21 MSE. WEISS: 1If you could give mus, Mr, Chairman,
22 about seven or =2ight minutes, T think we may be Jjust about
23 finished with this witness. 2ut I would like toc confer
24 before T let them go,

25 CHAIRMAN SMITH: Do you mean a break of that long?
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¥R. BAXTE

workina together on

Sholly,

toc.

CHAIRMAN

(Rececss.)

] Yes.
SMITH: All right.

Re ¥r. Sholly has contentions?

SMITH: Is that satisfactory? They are

it. It may be that Ms. Weiss ~--

3 I think we would like to talk to ¥r.

SMITH:s BRll right. Take a break.,
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BY MFE. POLLARD: (Resuming)

0 Mr. Clark, assuming that our contz2ntion is
limited, as the Board has limited it, tc high pressure
injection -- to emargency core cooling, containment
isolation, and emergency feedwater, I would like tc use the
example of the Three Mile Island Unit 1 emergency core
cooling systems, specifically determination criteria or the
throttling criteria for hich pressure injection as a base
for my juestion.

"> you understand that?

) (4ITVESS CLARK) Yes. I I understand it
correctly, those are the criteria on Page 8 of the testimony.

0 Yes, sir. Now, as I understand your testimony,
you testified that you thought if we took those signals and
wired them into the circuit such that the operator could not
termisate high pressur2 injection until one of those three
conditicns were met, that this would somehow interfere with
the operator understanding what was hagpening in the plant.

Am I correct that that was your testimony

A (dITNFSS CLARK) VYes, that was an element of it.

C OCkaye This very specific example, wculd you
please explain how wiring those circuits, those signals into
the high pra2ssures injection circuits would interfere with

the operator unierstanding what is ¢oing on in the plant?

tn

A (#ITNESS CLARK) I will attempt toce. To really dec
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1 it, you would have to design the interlock -- I mean, in
2 order to do that, you would have to have in mind exactly
3 vhat is the interlock, s0 I will try to suggest what might
4 be involved in the interlock, and then, you know, if that is
§ the way the interlock came out, suggest how it might confuse
6 the operator. All right?
7 Q Fine.
8 A (HITNESS CLARK) There may be a better interlock,
91 guess, is what I am sayinc. In order to make the
10 interlock fit those conditions, you would have to take in
11 the case of a -- either two or four bow indications and a
12 clock and a definition or something which would say when the
13 condition started, and something which would in effect
14 determine that the situation was stable.
15 Now, to 20 that last, it seems to me you would be
18 dealine with primary coclant temperatures and pressures,
17 perhaps, and again, with some sort of timer or rate of
18 change, you know, change asc a function of time. 2And so for
19 Part A you would have to take those signals with the logic,
20 and you would have to take the output of the logic, which
21 determines that the criteria is met, and run it to _ome, I
92 Juess, 3auctioneering device relative to the cother two
93 criteria, B and C, and then run it to a device which would
24 interfere with a2 sional from the operator tc throttle each

25 of the valves ¢~ to throttle the pumps. T Juess you weuld
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ne2d all of thecse elements.

Now, what I am saying is that if you had that
situation, and you had a loss of coolant and the emergency
core cooling system came into operation, ycu would still
want the op2rator to See whether the systems were performing
properly, so that if they were not performinc preoperly, he
could take action.

So, the osperator would need some way to know what
was haprening in that system, for example, whether the
defeat relay had failed or not. You would need a
surveillanc2 perhaps of that system to periodically
detarmine that in fact it was operating properly or would
operate properly when called upon. If I gc from Part A down
to Part B =--

Q If you can ansvwer the rest of the guestion without
going through th2 circuitry for B and C, cthat is sufficient
for my needs.

2 (JITNFSS CLARK) I can only do it in the general
sense that both B and C would reguire taking additional
signals, additional logic, and leading the output of the
logic to the auctioneering device, and then the output of
the auctionesering device tc a relay, a switch, some device
vhich would preclude the operator signal from getting
through, and you would have to have either one common one of

those or, faor redu..dancy, mcre than one. End then yvyou would
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have to face whether you would have the two for each piece

of 2quipment, or whether you would have one pair which would

serve for all pieces of eguipment whose actuation you are

trying to prevent.

gquestion.

Q

Sa, in a general sense, I think that answers your
Or note. I ==

The part I am still missing is, how does that

interfere with the operator understanding the cocndition of

A

(WITNESS CLARK) 1If the =-- 1If he datermines that

in fact ECCS is not operating properly =-- all right. For

example,

he is looking at the flow meters. He has to

consider not only the failures which the present plant

14 configuratioson could cause but possible failures in this

15 additional circuitry as to whether they could cause it.

16

17

In addition, when you start taking a signal, let's

say an RTD signal, and leading it more than cone place, there

18 is always concern about being able to in fact completely

19 isolate any fesdback =--

20

21

22

23

24

Q

I would like to also =-- Assuming evervything works

as it is supposed to.

(AITNESS CLARK) I think that if a2verything worked

as it is supposed to, then it is not a prolrlem.

Q

A
bal

Okay.

(SITNESS CLAEX) The problem is that we do not
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assume that everything now in the plant works as it 1is
supposed to. And 2quivalently, I think it would Fe improper
to assume that everything we would add to the plant would
vork properly.

Q Yes, T understand. You would agree, however, that
it might be possible to design an inéerlock which would in
no wvay affect the starting ot the system, but would only
affect the ability of the operator to terminate the systenm.

B (WITNESS CLAFX) I don't have a very detailed
knowledge of that system, but I think, yes, what you say is
so, or almost certainly so.

Q Now I would like to ask you a series of questions
about a circuit which actually exists at Three Mile Island
Unit 1. 1If you are unable to answer, p2rhaps ¥r. %css can
assist you.

“hat is the normal operating pressure at Three
Mile Island Unit 17

A (dITHNFSSE CLARX) I Yelieve, depending on where you
measure it, 21%5E,

c And at what pressure does the high pressure

injection system signal tc turn on?

B (WITNESS CLARK) I will ask Yre. Fosse.

A (WITNESS R0SS) The new set point will be 1600
psic.

Q As you take the plant from a normal operating
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1 condition to a cold shutdown condition, am I correct that
2 the pressur2 would be reduc2d below 1600 pounds?
3 A (WITNEES RCSS) That is correct.
4 C "herefor2s there must be some way to bypass this
§ initiation signal. 1Is that correct?
6 A (WITKNFSS ROSS) That is correcte.
7 Q Is there a limitation on what pressure above which

g8 the operator cannot bypass the high pressure injection

9 signal?

10 A (§ITNESS ROSS) There is.

11 0 What is that pressure, please?

12 A (WITNESS ROSS) That rressure would be

13 approximately 1600 -- in this case, 1640 pounds.

14 ¢ Okay. Would you agree, then, Mr. Clark, that at
15 Three #ile Island Unit 1 it is designed and will be designed
16 at the time of restart such that the operator cannot bypass
17 the initiation signal for high pressure injecticn above 1640
18 pounds?

19 A (4ITVESS CLARX) You said initiating signal, and
20 You are ight. That is the case. What you are discussing
21 is the operating bypass we discussed earlier today.

22 Q I know what we are discussing, since T wrote the
23 contention. So, then, you would agree that even for

24 unforeseen circumstances, the operator would e unable to

28 bYpass the initiating sicgnal for high pressure injection
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above 1640 pounds?

-

2 A (WITNESS CLARX) Yes.
3 MR. PULLARD: We have no further questions for

4 these witnesses at this time.

5 CHAIRMAN SMITH: Mre. Sholly?
8 RY MR. SHOLLY:
7 Q Mr. Clark, I have a very few gquestions about your

8 qualifications, and these relate mainly to specifics at TNMI

91. Have you personally participted in establishing any

10 procedures related to ECCS cperation, containment isolation,
11 or emergency feedvater system cperation?

12 A (WNITNESS CLARK) I have not participated in

13 2stablishing. T have reviewed the procedures.

14 0 Which procedures have you reviewed?

15 A (AITNESS CLARK) To varying degrees, I believe,

16 all three that you mentioned.

17 e Have you reviewed the procedures to the extent

18 that they provide for a bypass or override of thoctse systems?
19 4 (4ITNFSS CLAPK) Certainly, in terms of the

20 criteria which are in the testimony and which are extracted

r

21 from the procedures, which believe is what you are

22 addressina. Yes, I have reviewed that.
23 0 Have you reviewed the training which the cperators

24 have received on the operation of these three systems?

25 A (dITNESS CLARK) VYes. In a general sense of the
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1 scope of the training, you know, how many hours, who gives
2 it, and the guestion of what sorts of things are done at the
3 simulator, which deals with some transients, and in the
4 sence of what T consider a couple of key elements of the
§ procedures, namely, the instruction to the cperater to
8 consider all of the indications available tc him, and things
7 of that kini.
8 So, I have reviewed those elements cof the training
9 program to assure that they are included.
10 Q Ckay. At Page 2 of the testimony, at the top of
11 the page, Mr. Clark and Mr. Ross jointly stated, "The
12 ability for the operator to control a safety function
13 following initiation serves to enhance safety.”
14 Cther than -- other than general beliefs or
15 personally held opinions, which I think have been expressed
16 earlier, ars there any statistics or studies or rececrds of
17 any type which support your position that you know cf?
18 A (RITNFSS CLARX) Yes. I would be hard put to give
19 You a refera2nce, but there are studies that are reviewed in
20 the Navy, studies of the guestion of further automatina the
21 plants.
22 There is experience. You referred to opinion, bdut
23 it is based largely on experience. There is experience in
24 my backaround of ramoving interlocks or automatic features

26 from plants, because they were concluded to be detracting
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from safetye.

Q T want to read you a set cf cenditicns which T
think will serve to scope that statement somewhat and see if
you agree with them. #Would ycu agree that that statement is
true only under the following circumstances?

B (NITNESS CLARX) Do you mean by that statement the
sentence in our testimony?

Q The sentence I read a few minutes ago. Would ycu
agree that that is true only u der the following
circumstances, that the operators have correctly diagnosed
the reascon why the safety function was initiated? Would you
agree that that would be true?

A (WITFESS CLAEX) Ne. I dc not believe that you
can address this questicen in such ‘discrete steps. What we
are really addressing is, ic it safer to have it this wvay
than tc have it that way, and therefore, to be able to
answer the juestion, you would have to postulate an
equivalent assumption for the automatic circuit, and so, I
do not belisve that it is possible to answver with regard to
assumptions about operator behavior and say whether allowina
him to coperate enhances safety unless you are #illing to at
the same time postulate assumptions about circuit behavior.

C For the purposes of this guestion, I am concerned
mainly about the operator intervention, not =-- I am assuming

that when the operator calls upon a system, it is coing to
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1 function praoperly, or when they intervene in a system, what
2 they do in tarms of calling on a piece of eguipment, that
3 that eguipment is going to function properly.
4 L2t me r2do the 2ntire set.
5 A (NITHESS CLARK) If I am to answer questiocns in
6 that guise, I think the answers all have to be gualified by,
7 You know, a statement to the effect, I think, that it is
8 irrelevant, because what is being ficed is a choice betwveen
9 wvhether you rely on an cperator and you rely on a circuit,
10 and to postulate going in that the circuit will always
11 behave properly, and then discuss the possibility that the
12 operator will not, is to prejudge the argument.
13 Q I am not in any sense trying to prejudge the
14 argument. I am trying t explore the general subject of
16 reliance upon operators, because it seems to be so heavily
16 involved in your testimony and also respocnses to questions
17 today. Let me read this entire set to you, anc we will take
18 it from there, rather than taking it an individuval item at a
19 time,
20 You have testified that the ability for the
21 operator to control a safety function following initiation
22 serves to enhance safety. 4ould you agree that that is true
23 only under the following circumstances: 2, that the
24 cperators have correctly diagnosed the reason why the safety

28 function was initiated; B, that the operators refer to the
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1 correct procedure which governs operator contrel of the
2 safety function; C, that cperators correctly follow the
3 procedure; and D, that the procedures themselves are
4 technically accurate. In other words, they have correctly
8§ anticipated this scenario and provide operators with propet
6 guidance to handle it.
7 Would you agree that that is the case, that chat
g8 set of conditions must be met before operator interventicn
9 can serve to enhance safety?
10 A (WITNFSS CLAEK) I do not agree, because as read
11 they implicitly assume that the circuit will perfornm
12 correctly. In addition, they assume that in all cases the
13 operator needs to refer to a procedure, and thereby excludes
14 the unfores2en events for which a procedure woculd not exist,
15§ and perhaps if I had a little more time, you Xnow, there may
16 he some other gqualifications I wish to put on that.
17 Q “ould you agree that if an operator prematurely
18 bypasses or overridies a safety function, that that can serve
19 t¢ degrade safety rather than enhance it?
20 A (WITNESS CLARK) Yes, I would agree that that
21 wvould e possible.
22 Q S5 in other words if an coperator finds itself in a
23 particular situation where a safety function has bheen
24 automatically initiated, and they take a look at the

25 readings on th=2ir instruments, and determine that they are

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



6341
1 satisfied that condiitions are met for bypassing this system.
2 do you agree that if they are mistaken in that judgment,
3 that this can degrade safety, in other words, that they can
4 prematurely --
5 2 (WITNESS CLARK) Regardless of the reason why, if
6 the operator takes an improper acticn with regard to a
7 safety function, it is possible for hir to degrade safety.
8 Q If you refer to Page S of the testimony, ana this
@ continues on to Page 6, you discuss criteria for selecting
o particular actions which you wculd see as needing automatic
11 control versus actions that would need operator control.
12 You make the point that subseguent bypass of automatic
13 initiating zircuits proceeds in a much more deliberate
14 basis, and the operatores have ample opportunity to verify
15 that conditions prerequisit: to bypass are in fact met.
16 Talking specifically now about the emergency core
17 cooling system, is there any minimum time pericd durinec
18 wvhich ECCS should not be bypassed following initiation?
19 A (HITNFSS CLARK) I don't think that is the sort of
20 thing on which you can put an absolute limit. For example,
21 let us suppose that you had an inadvertent actuation of ECCS
22 and every indication available to the operator showed that
23 there was no loss of coolant. In fact, he had indication
24 and somebody happened to be standing beside the instrument

25 vhich initiated the signal and inforas the control room that
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there is a fire in the widget. I would think that howvever

.

2 fast that happened, the operator would be warranted in

3 throttling or bypassing or taking whatever actioa, because

4 in the case of postulated, he clearly knows by then that it
§ is okaye.

- There are rules of thumb which people have used,

7 and, you know, some people use 1 rule of thumdb of several

g minutes and others use longer. It depends on the plant and,
9 You know, wnich safety system, et cetera, So I would not

10 vant to suggyest an absolute limit.

11 0 Let me qualify the gquestion a little bit and see
12 if this helps you at all. “hat I am concerned about is that
13 there are finite number of things an operator must do

14 following the initiation of HPI, for instance. 7There are

16 certain parameters that the operator must check according to
16 the procedure on Page B of the testimony before HPI can be
17 terminated or throttled.

18 Has there been any determination made of how long
19 tha* takes? The operator is concentrating on verifying that
20 the conditions are met so that he can throttle or

21 terminate. How much time passes between initiation and when
22 the operator can reasonably be expected tc reach that

23 determination?

24 A (WITNESS CLARK) I think Mr. Ross 1is perhaps

26 better able to respond to that thanm I, that strict

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



6343
1t clarification. 1Is the guestion after the condition is
2 reached whizh woull meet the criteria how long does it take
3 the cperator to make that determination?
4 C Once the safety function is initiated, HFI comes
§ on for whatever reason. How long does it take from that
6 point once the operator realizes that FPI is on. You are
; g9ing to be looking at some point to either throttling or
8 terminating HPI once conditions appropriate are met. Yow
9 long physically, hr .ong does it take to go through the
10 processes to examine the instruments, examine whatever else
11 the operator is going to take a look at to reach that
12 cenclusion that in fact conditions have been met that he can
13 throttle or terminate?
14 A (WITNESS CLARK) I think you need to think about
16 two time elements. OUne is how long before the conditions
16 would in fact reach the point, and that, of course, depends
17 on, you know, how severe is the accident and a variety of
18 °ther things. S0, there is some time increment after the
19 accident before the conditions in fact are satisfied, and
20 then there is an additional increment of time for the
21 operatoa to satisfy himself that they are met.
22 Is your question aimed -- the first one is a
23 variable depending on the accident. Is your gquestion azimed
24 at the second, that once all the temperature -- once you

25 have 50 degrees saturation margin, how long would it take
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the operator to go read all the instruments and satisfy
himself that you have it?

(o] Let me move on to something related, and we will
come back tc that. I think it will help illustrate what I
am driving at.

The other day, there were, I think, two staff
vwitnesses on, and I guestioned ¥r. Martin, and this is
beginning at Page Su44l1 of the transcript --

A (WITNESS CLARK) do not have a copy cof that
transcript.

Q In brief, we were discussing the sequence of
events during the accident referring to NUREG-0600. The
date is November 12.

A (WITNESS CLARK) It is possible I do not need it
in front of me if you want to ask the guestion, but I don't
have it at this point.

¢ In the ssquence of events, there were a number of
instances where safety features were actuated a~. very
rapidly bypassed, and in questicning ¥r. Martin we were able
to establish that in fact there were two instances, and you
may want to refer to NUEEG-0600 to answer this, but there
were two instances.

In one case, the operator byrassed the reactor
building isolation and safeguards initiation 13 seconds

aftar it occurre2d, and in another instance I believe it was
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1 18 seconds.
2 A (WITNFSS CLAEREK) I remember looking at the
3 sequence, and you know, I presume you are reading them out
4 tight, but it was seconds. Less than ¢ minute rassed
§ between actuation and bypassing of some of the things during
8 the accidente.
7 Q Those are the instances which lead me to my
g8 concern about hcow long it tikes for the operator -- Is there
9 an alarm that signals tc the operator that HPI has been
10 initiated?
11 H (4ITNFSS CLARK) Yes. I would say.
12 A (WITNESS ROSS) Yes, there are a number of alarms
13 that will signal that it has been initiated.
14 Q S5 the operator would know that HPI is on?
15 B (WITNFSS ROSS) Nct only from alarms, from changes
16 in plant conditions and their resulting alarmse.
17 Q Okay. Now, once the operator realizes that FPI is
1gon, he is going tc want to find out why. Fresumably, that

19 vill take a certain amount of time.

20 A (dITNESS RCSS) That is correct.

21 0 Would you agree with that?

22 A (RITNESS ROSS) Yes, sir.

23 Q It will also take a certain amount of time, then,

24 I presure, for the operator to examine the instruments which

925 are necessary to cdetermine whether or not the cperator can
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throttle or terminate HPI. That is also correct, is it qot?

A (YITNESS RCSS) That is correct. I might point
out the example you gave, the Unit 2 accident, that
throttling criteria did not exist then, so you should nct
compare the two.

Q I realize that. What I am tryinc to get at is how
long might this reasonably be expected to take? 1In other
words, let me ask you a very direct guestion. Do you feel
it was appropriate for the cperator to have bypassed those
systems in 13 or 1€ seconds?

k) (WITNESS ROSS) That is a judgment call on my
part. Under the guidelines that existed at that, time, there
would be nothing that would really prohibit him from doing
that. HEe thought he had an inadvertent actuation. There was
no lefined throttling criteria.

Q GCiven the criteria that the operator is presented
with now, would it be conceivable that an cperator could
bypass that HPI within 13 or 12 seconds?

A (WITN

s

"SS ROSS) I think it would be safe to say it
would take some time longer, d2pending on the plant
condiitions that you started from. That time would vary.

g Catting back to the original guestion, is there
some minimum time during which the operator could not
possibly know why HPI came cn, he cculd not possibly know

whether the conditions are met to enable him to throttle or

ALDERSON REPORTING COMPANY, INC,
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1 terminate. Is there a certain amcunt of time there, I would
2 assume, that it is physically impossible for the operator to
3 figure out why he is in the condition he is in, and whether
4 Or not he can throttle or terminate HPI?
5 Have you any Jjudgment as to how lonc that time
6 period is?
7 A (dITNESS ROSS) I do have a judgment. That is
8 just what it would be. It would vary on, as ¥r. Clark
9 pointed out, a known inajvertent actuation. You would at
10 that point look up and see that you are subcooled. You
11 would also look up and see a rising pressurizer level. You
12 would bypass it. That would be a matter of seconds.
13 Another condition, nobody knows why. It is
14 initated and pressure is decreasing. That would take
16 somewhat longer to justify bypassinge.
16 : (WITNESS CLARK) I think it is also fair to say
17 that with the emphasis that was and is and will continue to
18 be in the training program, that there is going tc be a
19 tendency for the orerators to te very, very sure before they
20 bypass an emergency system, and would only move guickly in
21 the event they felt they were approaching another situation
22 which would involve some safety implication such as driving
23 the plant solid or driving it out to the safety valves, or
24 something like that.

25 I 40 not think any operator training program or
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event that I can foresee would do anything but cause these
people to be considerably more hesitant about how promptly
they respond to that kirnd cf thinge.

Q dould you foresee any safety disadvantage in a
system, be it an interlock or whatever, that would prevent
an operator from bypassing a safety system once it is
initiated for a certain period of time, in other words, to
ensure that the operator goes about determininrg whether he
can bypass or throttle HPI, for instance, in a considered
manner, in other words, that would not permit him to do it
in 13 seconds or 18 seconds, but would require rim =--
phyiscally give him enough time to check the procedures or
check the instruments.

Do you foresee any disadvantage to that?

A (WITNESS CLARK) Yes, I do. It is, you know, the
general disadvantage we have discussed. I think the amount
of the disaivantag2 is, you know, in a sense related to how
complex the system is that you add. And as you reduce that
complexity, then you know thée possibility of cverlookina
something or finding it interferes with something yvyou need
to do happens less.

But I think the underlying criteria in my judgment
is that you cnly provide thcse automatic things which are
reguired bacause you do not believe you can rely on the

operator, and I do not believe that such a thing is
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1 required, and therefore my judgment is that there would be a
2 net disadvantage to providing it.
3 Q In other words, you would rely on the operator's
4 trainina and knowl2dge of procedures to prevent him from
§ prematurely terminating a safety function?
6 B (HWITNESS CLARK) Yes. I think there is also an
7 element of this that perhaps has not come ocut. Once you get
8 through the very gquick response time of an automatic trip
9 and things where we would all agree ycu should have
10 automatic action, you cannot rely on the operator. If an
11 operatcr doa2s turn something cff or throttle it or change
12 it, it is by and large, and I think almost without
13 exception, not irreversible.
14 So, if he did go too gquickly, he can turn it lback
16 on again. And you know, I think we should not lose site of
16 that fact, that operator actions are not irreversible in the
17 sense an interlock is. If you =set it up s2 you cannot do
18 som=thing, you cannot do it.
19 0 Would ycu not also agree thal if the operator
20 prematurely terminates a safety function, that it is nct
21 inconceivable, and I think TY¥I 2 accident is an example of
22 where conditions b2come confusing to the pcint where it is a
23 self-reinforcing condition where the operatcr continues to
24 Pelieve that he has done the correct thing in throttling or

terainating HPT and continuss to do that in defiance c¢f
25
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actual plant conditions.

A (HITNFSS CLARK) I think the fact that the
operator terminated something prematurely is less likely to
confuse the situation than if there were a system which
prevented him from actinge Ancd I believe in the case of the
TMI 2 accident, the operators terminating some of the safety
systems was not thz cause of the confusion.

The cause of the confusion was the prior training,
which did not allow him or biaced him against properly
determiningnthat accident and had him focused on keeping the
pressurizer from going solid, and I think it was that
training ani backgrcund which caused the confusicn.

CHAIKMAN SFKFITH: ¥r. Sholly, we have gone beyond
our normal adjourning time. We will abide by your
pleasure. If you would like to break and take it up
tomorrow, we will, If you think you can reasonably finish
tonight, we will do whatever you wish.

MR. SECLLYs T think I perhaps have another half
hour or 40 ninutes.

CHAIFMAN SMITH: All right. We will break and
resume in the morninge.

MR. SHOLLY: Fine with me.

CHAIKEAN SMITH: Tomorrow =-- Let's adjourn until
-= Let's discuss what we have to do tcmorrowe. Will we try

to accomplish anything more than this panel tomorrow?
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1 MR. BAXTERs I would hope so.

2 CHAIEXAN SHMITH: So we will get to staff's panel.
3 MR. EAYTER: Mr. Pollard would be nexte.

4 CHAIRMAN SMITH: Would there be any advantage in

§ starting at R:;37 tomorrow? We can go to 12:30.

e« WEISS: I think it is outweighed by the

W

8 od
7 disadvantag=s.

8 3. POLLARD: I have commitments that will prevent
9 me from being here.

10 ¥R. BAXTER: What time would your commitments

11 require you leaving?

12 MR. SHOLLY: Twelve-fifteen.
13 (Whereuposn, the EBcard conferred.)
14 CHAIRMAN SHMITHs Zight-thirty. We will meet

15 tomorrow at 8:30.

16 (4hereupon, at 5:22 p. me, the Board was recessed,
17 to reconvene at 8:30 a. m. of the fcllowing day.)

18

19

20

21

22

23

24

25
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