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NRC Policy Statement on criteria for 9 §
determining abnormal occurrences, pub-

lished in Federal Register (42 FR 10950)

on February 24, 1977, Abnormal Occurrences
Reports'; and NUREG-0090, Vol 1, No. 4,

Report to Congress on Abnormal Occurrences
October-December 1978, published March 1979

Memorandum undated prepared approximately 9, 33,
8/31/76, from S. Levine, Nuclear Regula- 53
tory Research, and W.G. McDonald, Manage-

ment Information Program Control, to

Rusche, Nuclear Reactor Regulation;

Volgenau, I§E; Minogue, SD; Chapman, NMSS;

Subj: Development of Performance Evaluation
Programs. (The Levine-McDonald Memo)

Letter from R. Salvatori, Manager, Nuclear 41
Safety Department, Westinghouse, dated 53
November 1, 1974 to Saul Levine, AEC,
commenting on draft copy of WASH-1400

Memo to File, Nuclear Regulatory Commission 34
dated January 19, 1977 written by Joe
LaFleur re Gundremmingen incident

Document entitled "Abnormal Occurrence 54
at the Nuclear Power Plant Gundremmingen"

dated January 13, 1977 with attached

report to the Bravarian Parliament, draft,

dated January 19, 1977, informal translaticn

Department of State telegram from American 54
Smbassy Bonn, Germany, to Secretary of

State addressing the January 13, 1977

incident at Gundremmingen Nuclear Power

Plant
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1 PROCEEDINGS

2 || WHEREUPON,

3 SAUL LEVINE

4 was duly sworn by Gary M. Sidell, Esquire, and was examined
5|| and testified as follows:

6 DIRECT EXAMINATION

-3

BY MR. SIDELL:

8 Q Would you state your name for the record, please?

9 A Saul Levine.

10 Q And your current position with the NRC?

1" A Director of the Office of Nuclear Regulatory Researci.

12 Q Were you requested to bring a resume or biographical

13 || description with you today?

14 A Yes, I was.

15 Q Have you brought that?

16 A Yes, I have. '
17 Q slay I have it, please?

18 A Yes. |
19 Q Is the information as contained in your resume conm-

30 || plete and accurate to the best of your knowledge?

r
ot

21 A I don't know exactly what you mean by complete.

is essentially complete, yet. There are minor duties that are

93 || not spelled out in there, but it's complete and accurate.

24 Q It's complete in terms of the fact that it includes
. LE T A |

9 || major areas and professiora. responsibilities you have?
|
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A Yes, it does.

Q Let's mark this as Exhibit 1 to the Deposition.
(WHEREUPON, the document referred!
to was marked as Exhibit 1 to the
Deposition.)

Q In your position as Director of the Office of Nuclear
Regulatory Research, could you tell me what the distinction
might be with the term regulatory research as opposed to an
alternative kind of research?

A Yes. When people talk about research they generally
think of two kinds of research. One would be pure researcn
which is just basic science without application. Another is
generally called RED, research and development, where the
result is a product, a space shuttle, or what have ycu. When
the Congress established the NRC they coined a new term called
confirmatory research to differentiate it from research and

development of a kind normally done by the AEC.

Research and development has a promctional connota-

tion. That is, someone has an idea for a project and people
go out and sell the utility and need for that project and the

great things it will do for you either in terms of convenience

or leverage in the economic sense, and so forth. ;
|

They wanted to be sure that we didn't get involved in

that mode because we are, after all, a regulatory agency. i

Furthermore, they didn't want us to build laboratories and
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thero's a specific statement =SEEENENPW 1n the conference

report of kMMM the Energy Reorganization Act of 1974, that
enjoined us from doing that.

So we do our work tarough DOE laboratories, through
contracts, through universities, companies, et cetera. We hav
some joint contracts with even the nuclear indgftry--a few

] WAL
where there are special circumstances that pe@™Ee® that,.

Now what we are trying to do, really, is not to

develop a product at all but to develop ideas that can be used

in setting safety requirements to affect the safety of reactors
ideas that can be used to evaluate the safety of reactors,
ideas that can be used to set requirement: for environmental
effects and to evaluate the environmental effects, and so
forth.

So our product is an idea, not a thing. i fthe
precduct is not a physical thing, it's really an idea. And
that really is a different kind of research than pure research
which is an idea, and RGD which is a physical product. OQurs
is applied research in the sense that it is not pure research
because it is applied to the safety of reactors ind to
engineering processes, but still an idea as opposed to a thing

Now we use things in the process of generating
ideas. We have to collect data; we run experiments to collect
data. But the data is then éz:;aﬁd.d into a physical model

which is really an idea.
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Q Does your Office of Nuclear Regulatory Research make

use of data provided by currently operating reactors?

A To some extent we do, yes. Especially in our
probabilistic risk assessment area, we --

Q Let's go off the record.

(Brief recess taken.) e

Q I'm sorry to interrupt, Mr. Levinlg.dou;- ,ou con-
tinue, if you can recall where you were?

A In our risk assessment area we are interested in
generating failure rate data which we use in making gquantita-
tive risk assessments; for instance, assessing the reliability
of sytems and the like. There has to be much more done with
operating data from reactors and the Commission has recently--
I recommended to the Commission and they have recently estab-

lished an operations evaluation function which will have the

responsibility of doing a much more complete assessment of

such data.

Q Was your recommendation a result of TMI-II of this
vear?

A Yes. 1It's been my view for several years that we

have to have such a function. [ tried to encourage the estab-

lishment of such a function within our Probabilistic Assessment

Branch. It was fought by various people in the agency, and
after TMI-II there was no fighting it any more.

Q Were your original requests in the form cf

Acme Reporting Company
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documentation or letters pre-TMI?

A I guess about two or three years ago Bill McDonald
and I wrote a proposal -- [ forget to whom--to establish this
function as a joint responsibility where we would do the
technical work and his people would -- He's Haller's prede-
cessor, Norm Haller, Head of MPA.

Q Norm Haller? MPA?

A Yes. Management and Program Analysis. And his
peopl: would do the collection and processing of the data
according to models that we set up. And we were opposed in
doing this, so it never bore fruit.

Q Was Norm Haller's group, if you know, responsible
for the dissemination c¢f relatively generic matters in a
publicatién entitled, "Current Events"?

A Abnormal Occurrence Reports. [ don't know what
Current Events is.

Q Let me show vou scmething that has been marked as
an Exhibit to the Creswell Deposition as well as to the --
who was here last?

“ ['ve never seen this type of document before. I

don't know what it is. [ don't know anything about it.

Q I would represent to you that we have been informed |

by other NRC personnel in the course of our depositions that
o

this publication entitled, ''Current Events Power Reactors”,

produced on a periodic bi-monthly basis by the MPA group of

Acme Reporting Company
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the NRC.
A They have the basis for doing that. Theyv publish
Abnormal Occurrence Reports. They publish the compilation

of LER data and there is analysis made of the LER data
according to a set of guidelines to determine which are
abnormal occurrences which is then reported to the Congress.

Q Do you work with those guidelines?

A T don't. My people review what they propose. I
nelped to generate those guid2lines years ago.

Q Can we request a copy of those guidelines dealing
with abnormal events be provided to us at some point?

A Haller should have them.

MR. SHIELDS: I think Norm Haller's office would

have them.

MR. SIDELL: Would it be possible to get those now

during the course of the Deposition? Perhaps we could make a

phone call.

MR. LEVINE: 1I'd have to call and ask them.

MR. SIDELL: Why don't we go off the record and make

a telephone call to see if we can get a copy of the Abnormal
Events Guidelines.

(WHEREUPON, the Deposition recess briefly for the
above-stated purpose.)

BY MR. SIDELL:

Q Mr. Levine, during an off-the-record break you have

Acme Reporting Company
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made some inquiries to obtain copies of the guidelines dealing
with abnormal events and the procedures to report those events
to Congress as well as a copy of a report that you produced
some years agoe dealing with a request to receive assistance

in vour research efforts in conjuncture with other offices of
the NRC. Can you inform us as to what progress was made in
your search for these documents?

A Mr. Hartfield is having sent down the first document.
The second document you described a little incorrectly. It
was a proposal that my office and another office, now known
as MPA, collaborate in collecting and analyzing data, furnish-
ing it to NRR for their use as well as our own use in research,
And Hartfield said he would find that tonight and leave it
with Tom Refgm tomorrow morning.

Q If we could have a stipulation that those two docu-
ments when received will be admitted as Exhibits Number I and
Number 3, we can include them as part of the deposition.

MR. SHIELDS: So stipulated.

(WHEREUPON, the documents referred

to were marked as Exhibit 2 and E
Exhibit 3 to the Deposition, to i

be furnished later.) |
Q Before I continue with the substantive questions,

Mr. Levine, let me briefly ask you whether or not you've been

deposed before on any subject matter, not restricted to TMI?

Acme Reporting Company
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A No. 1I've been a witness at several hearings,
several trials.

Q Let me briefly explain then what we'll be trying to
do this afternoon. Your testimony, of course, is sworn and
even though we're in a conference room in cone of the NRC
buildings in Bethesda, Maryland, your testimony has the same
force and effect as though it were given in a Court of Law
before either a judge or a jury. Therefore, it is necessary
that you be as precise and accurate in your responses to my
questions as you can be. If you have any confusion or mis-
understanding in terms of my questions, ask me for a clarifi-
cation and I'll try to explain the type of information I'm
looking for.

}n view of the fact we have a reporter taking down

your testimony it's necessary that you respond to questions

audibly and without gestures of the hand or head since,

obviously, those gestures are not subject to being transcribed.
Also in view of the fact that the testimony is being

transcribed, it facilitates matters if you would await the com-

pletion of my questions before beginning your responses and
I will likewise try and restrain myself from asking my next
questicn until you complete your response.

At the completion of the Deposition the testimony
will be transcribed and presented to you in written form for

your review, correction if you feel that is necessary, and

Acme Reporting Company
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signature. You should be advised, however, that if you o
make changes in the tesimony and we consider those changes to
be of a substantial nature, we will be entitled to comment on
those changes which may adversely affect your credibility;
therefore, again, the need at this point in time to be as
precise and accurate in your responses as you can be.

Do you have any questions concerning what I've just

told you?
A No.
Q Getting back to the more substantive matters, in

terms of your responsibilities as the Directcr of the Office
of Nuclear Regulatory Research, have you ever had occasion to
propose design changes or suggestions to manufacturers based
on the reséarch that your office has performed?

A No, [ haven't.

Q Was that possibility included in your proposal of
some years back?

A No. They are not related at all.

Q Have you ever had occasion to provide design changes
or suggestions to utilities themselves?

A No.

Q During the time of the Three Mile Island accident
in March of this vear, were you involved in the hydrogen
calculations?

A I was inveolved in trying to confirm the correctness

Acme Reporting Company
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1| of the calculation, vyes.

o

Q Whose calculation were vou trying to confirm the

3 || accuracy of?

4 A The first that I heard about the calculation it was

[¥1)

stated that the oxygen and the hydrogen bubble in the top of

6 || the reactor vessel would be increasing at the rate of one per-
7| cent per day. And I initially accepted that as being a fact

8 || that someone had calculated, but in beginning to think about

9 it, it did not sound reasonable to me. In fact, I even had |
10 || questions about whether the oxygen accumulation would be }
11 || significant.

12 I then found out the basis for the calculation was

3 || I think a reg guide we have--I'm nct sure if it's a reg guide-1
14 || but we hav; some procedure that specifies how one should calcu;
15 | late the accumulation of hydrogen in the containment building
16 | given a LOCA. Of course, if you can calculate the hydrogen
cetiArsS

17 || vou can also calculate the oxygen. This }# through the

18 || radiolysis of the water by the radioactivity in the core.

20 || applicable to the situation that occurred at TMI. It's done

wi b  back . . .
21 Teapedr 1 nominalgpressure gl(éssentlauvgmblent pressure 1in

2 || the containmengl whereas the IMI reactor was at a thousand .
23 || pounds pressure, and this is quite a different situation. |
24 Q So you have a dichotomy between standard lab bases

2 || and what was actually going on at TMI in the containment, in

|
|
|
|
|
|
|
|
|
. ; : |
19 That calculation is done -- excuse me-- 1S not
|
|
|
|
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terms of --

A Not standard lab bases. but the basis for calculat-
T yhe de 3 .
ing the radxo)(compOSLtlon rate of water, given a large LOCA

in which the primary system is open to the containment 1is a

-

valid calculation for that condition. It's not a valid calcu-
clesed
lation for a thousand pounds pressure in a fdew system. And
I was trying to track down how would one calculate that more
correctly.
[ spoke to a number of people and finally was quite
convinced by Saturday evening that this was a gross overesti-

mate of the situation. By Sunday noon about, after having

communicated with some other people, I became convinced that

there could be T I T eRmGseumrTrtoT=TI ¢ CuCcrre N0
v : . . : ‘d‘n‘. F ‘k"\
oxygen accumulation in the hydrogen bubble in the :

And there are even questions about whether that bubble was all
nydrogen or not. It could have been partly steam.

Q As the basis for your conclusion that the calcula-

tions were a gross miscalculation, [ believe is your termin-
ology --

A Well, that was the final conclusion. I was not con-

vinced in the beginning that it was a gross miscalculation. I

was convinced that the conditions were grossly inapplicable.

Q And on that basis [ believe one of your earlier
responses was that the pressure in the containment was much

greater than it would be in any other situation?

Acme Reporting Company
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I A In the primary coolant system‘“was much greater

{5+

than it would be in the containmen® building.

3 Q And that was on the basis of a large break LOCA.

4|l Is that correct?

3 A The calculation that was made for the accumulation
6 || of oxygen in the containment was made on the basis of a large
7 || break LOCA. That did not exist in the TMI accident. In the
8 || TMI accident at the time this calculation was made there was
9 || no LOCA. The relief valve block valve had been closed. The
10 || system was an integral system at this point. It was at a

11 || thousand pounds pressure nominally.

12 Q So would the cal:culations then have been on a

13 || correct group of assumptions with the block valve closed?

14 A No, they were not. As we got more information it
15 || became clear that they were grossly inaccurate because, in

16 || fact, the oxygen, whatever oxygen could have been in the

17 || bubble would be depleted with time as opposed to increased

18 | with time in th}b situation that existed at TMI.

19 Q Whose calculations were you checking?

20 R I'm not sure who made the calculation. It was some-
21 || one in NRR.

22 Q Would all of the oxygen in the containment have been
2 | a result of the LOCA in the primary system?

24 A Wait a minute. Are we talking about the containment

25 || or the reactor coolant system? What are we talking about? I

Acme Reporting Company
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have to understand. You have to be a little more precise.

Q OCkay. I will try to be. 1In the containment.
A Well, the containment is normally full of air which
n.“hm.ﬂ‘"\

has this, you know, 80 percent : @?i;§=ﬂ: 20 percent

oxygen, so there's a lot of oxygen in it.
(Chuckles regarding misstatement of oxyvgen percentage)
Sorry about that. Thank you for correcting me.
A Could I tell you --
Q Off the record.
(Brief off-the-record discussion)

Q Would all of the oxygen in the primary system have
been provided prior to closing the block valve?

A You have to talk about what happened in the reactor
in the two to three-hour period after the accident. When the
fuel got very hot there was a metal water reaction in which
the zirconium, that high temperature of the zirconium will
simply take the hydrogen right cut of the water and release

2 STET
free oxygen, and the zirconium then becomes zirconium -@.

Excuse me. It will take the oxygen right out of the water and

become zirconium oxide and release free hydrogen, and the

hydrogen then bubbles off into the system, and if there's a

hole in the system and it gets to that heole, it will go out

the hole into the containment. |
Now how much got out of the containment in the two-

to three-hour period, I don't know. The block valve was "H\Cni

|
Acme Reporting Company i
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closed, so~there could have been some free hydrogen in the
primary coolant system as a result of the metal water reaction,
There should have been no oxygen free in the system. The
question was: now we have a closed system where we know the
decay heat is radioly:ingf:gﬁg'g:gg; gamma energy is radiolyz-
ing water. So it's releasing free hydrogen and free oxygen.

Is the free hydrogen and free oxygen going up into the hydrogen
bubble, adding hydrogen to it and adding oxygen to it, or
what's happening? That's the question. And that's the ques-
tion that somebody in NRR was trying to answer. And they gave
the wrong answer. The answer is that there could in no way
have been oxygen added to that bubble.

Q Is there a reg guide dealing with hydrogen and
oxygen pr&duction based on a small break as opposed to a large
break?

A Not to my knowledge. But this is not a small break-
large break question. The question is you have a closed syster
J=mmiseww and the question is are you generating free oxygen.
Now in normal operation and::Ls decay heat, you're normally

radiolyzing water all the time, the gamma field is radioly:ing

the water, and the general way reactors operate is with a

hydrogen rich water--they add hydrogen deliberately to the

system so any free oxygen will be taken up by the hydrogen

because they don't want free oxygen in the system because it

helps corrode things, even at normal operating temperatures.

Acme Reporting Company
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Q Do vou know whether Er not --

A Radiolysis is always present and it's taken care of
by adding hydrogen, excess hydrogen to the water to socak up
oxygen wherever it may be in the systen.

Q Do you know whether there's a reg guide dealing
with oxygen and hydrogen production as a result of decay
radiolysis?

A [ don't think so, but I'm not positive. I think not
but I'm not positive. You'd have to ask someone more
qualified and with more knowledge than I have.

Q Do you know whether or not as a result of TMI-II
there is a proposal to develop a reg guide for that situation?

B I don't know.

Q 1 believe you said previously that you were con-
vinced on Sunday after the accident that the caliculations were
provided on an erroneous basis.

A Yes.

Q Do you recall who was providing you the calculations|
or the conclusions?

A [t was a man named Schwart:z from Brookhaven National]
Laboratories. His first name I can't think of at the moment.
Did you talk to Budnitz? He may have given you his full name.

Budnitz and I both talked to him. 5

Q And this person at 3rookhaven was getting his

information €from the NRC or the site?

Acme Reporting Company
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A We gave him information about plant conditioas
which he then used to make calculations which gave us a result
that there was no possibility of oxygen addition to the bubblei
and if there were any oxygen in it, it would have been
depleted by the radiation field.

Q When you say we gave him information --

A ile had to know the size of the bubble, he had to
know the temperature, he had to know the gamma flux around
the fuel, and we gave him some information about that.

Q Who provided the information?

A I may have given him some and Budnitz may nave
given him some; I just don't remember all of it. I think
Budnitz gave him the lhydrogen, the gamma flux; I'm not sure.

Q Was there anyone else besides _udnitz and yourself
providing information?

A I don't know. There could have been. There were
all kinds of people talking to all kinds of people. I think
i —iiiivitypvreye T 0M NRC we were the
principal ones.

Q Do you know the time or the date that you did

provide the information?

A It was either Saturday--I think it was Saturday. i
Could have been Sunday.
Q The day before you were convinced the information

was erroneous?

Acme Reporting Company
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A [ think by Saturday afternoon late I was pretty con-

vinced that the information was erroneous but [ didn't have ap

,I‘evrnﬁt

Gwee»calculation yet, and I didn't have the results of the
g“& L 4
eowmter-calculation until Sunday noon, about.

Q Do you recall whether or not the conclusions pro-

vided by Brookhaven were accurate or were those erroneous

calculations?
A They were accurate.
Q Who provided the erroneous calculations?
A Somecone in NRR but I don't know who made the

calculations.
Q Might that have been Budnitz?
A No, Budnitz -- No. He made no calculations. 3Budnitj

is not in NRR. He's my deputy. He's in research.

Q And you can't recall who may have provided the
inaccurate --

A I don't know; I have no idea who made the calculation.

Q How did you find out about the erroneous calculation]

R [ called Tedesco and asked him what was the basis

for the calculation and he told me. I didn't ask him who made
the calculation.

Q So you found out at least what the bottom line con-
clusions or numbers were from 30ob Tedesco?

R I got the bottom line number from someone else, but

[ called Tedesco Lo find out what the basis for the :alculatiom

Acme Reporting Company
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was. Of cous.e, he confirmed the bottom line.
Q Of NRR?
A Yes.
Q Do you recall when that was?
A I just -- I could have been Friday night. t was

more likely some time on Saturday. [ would thiak it was on
Saturday. I'm just not sure.
Q It would have to have been before Saturday in the
afternoon when you became convinced that the numbers were --
A It would have had to have been Saturday morning if

It couldn't have been later than Saturday morning.

it was -

Q Is there a possibility or probability that it may
have been late Friday evening, for example?

A It's possible, but I just cannot recall. I just
don't remember.

Q Can you recall whether or not Bob Tedesco mentioned
anyone's name who may have been actually providing the data?

A I don't think he did. If he did, I can't recall.

Q At the time you found out the numbers were wrong
on Friday evening-Saturday morning, sometime in that time
frame --

A No, I didn't find out they were wrong then. That's
when I found out the basis for the calculation and suspected
they were wrong and then proceeded on my own to try to find a

better way to calculate the numbers.

Acme Reporting Company
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1 Q And your communications with Brockhaven then pro-

"

\

|
vided confirmation that the--

|
3 A I spoke first to Ritzman, Bob Ritzman, at Science |
4 || Applications, Incorporated; and then later to this fellow

3 Schwartz at Brookhaven.

|
A Q And both of those conversations provided information
to you confirming your suspicions of the erroneous numbers?
8 A The first one from Ritzman confirmed that my
9 suspicions were correct but did not provide a calculational
10 result. The second conversation with Brocokhaven said yes,
11 you're absolutely right and, in fact, he went further than I

12 that there's no way there could be «.ny oxygen in the bubble.

13 And then he said if we could give him some information he

|
14 || would calculate what was happening. We gave him the informa- i
13 tion and he calculated it.
16 Q Aad that was late Saturday afternoon?
17 A It was late Saturday night or early Sunday -- No,
18 the results of the calculation were Sunday noon-ish. The
19 statement about there could be no way there could be oxygen

\

:

20 in the bubble was either Saturday evening or Sunday mcrning
21 {| and I don't remember.
|

2 Q Could Lake Barrett have been providing -- |
23 A Could what?

24 Q Lake Barrett, could ne have been providing the
25 || calculations for NRR? ! ‘

Acme Reporting Company ‘
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A I have no idea. [ don't even know who he is. I
recognize the pame, but that's all I know.

Q During the time when you became convinced that the
original calculations dealing with hydrogen-oxygen production
were erroneous, was there any discussion of evacuation of the
area?

A Would you state that again? During what time period?

Q When you became convinced that the NRR numbers were
inaccurate.

A I think all talk of evacuation sort of died out by
Saturday morning, and I think the evacuation scare was almost
over by then.

Q Could that have been a time frame within which vou
would have.recei‘ - more conclusive information and therefore
been the reason why the evacuation died down?

R No, no. They were not connected, in fact. I think,
you know, I wasn't involved directly in that circuit so I can
only give you some impressions. [ know the staff recommended
evacuation on Friday morning or afternoon some time. And my
impression was that the major reason for that had nothing to
do with the hydrogen bubble; it had to do with the fact that
they didn't know the condition of the reactcr and there clearly

had been a large release of radioactivity from the core. And

the release was so large that one would guess that the core

was really not being cooled adequately at all and that one
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could reach the conclusion that it would be prudent to move
people. And there were discussions between the Chairman and
(Gov.) Thornburgh, which you can talk to them about, about
what one should do.

But by Saturday morning, you know, the plant seemed
to be holding and whatever suspicicns there might have been
about what could happen weren't happening, so the ne~ed to talk
about evacuation sort of disappeared.

Q S0 was evacuation based on a somewhat different
problem than you were concerned with?

oo fn e

A Well,hI was concerned. What ¢. we know about what

is going on in that core? We didn't. We didn't know the con-
o Uh,*.::

dition of the plant. Just aboutpyou're having a release
of radioagtivity from the core that's so large that you think
the fuel is melting, and when fuel is melting, that threatens
the integrity of the containment, "ou talk about well maybe
we should evacuate people. But when it doesn't progress
beyond that point §or some hours, vou know that it is not

* wra
molten fuel because, it would have progressed. And if it is

+
not molten fuel, you haven't got a problem that threatens the
containment integrity.
Q Do you remember how large a release of radiation
we're talking about now from --

A Well, I remember numbers not frcem the reactor to

the environment; this is from the fuel into the containment
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building, and I remember numbers ofﬁ}O percent of the inven-
tory of cesium, and numbers of that order of magnitude for
iodine. Those are very large releases of radiocactivity. If

they got into the environment, it would cause significant

problems.
Q What would be considered normal releases?
A No cesium.
Q None?
s on~
A
Q How about iodine?
A Minor traces, minute traces of iodine. When I say

none, you know, insignificant amounts of cesium.

Q Were you aware of Roger Mattson's evacuation
recommendation based on --

A He told me Friday afternoon some time that he had
recommended evacuation. I don't know exactly when he did it,
but he told me about it on Friday afternoon some time.

Q Did he indicate to you at that time that his evacua-
tion recommendation was based on the rate of hydrogen
generation?

A I can't recall very clearly, but my recollection is
that it would have been based on what [ just described te vou
as opposed to just the hydrogen lzvel.

Q The internal releases within the containment?

A What's the condition of -- Are we really keeping
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that core cool? That would have been my principal concern.
I think it was his, but I can't recall. There must have been
about 150 phone calls that afternoon.

Q Let me go back a minute to how your research results
are used. Is it fair to conclude that research results pro-
duced by vour office are directed exclusively to other areas

cf the NRC as opposed to utilities or manufacturers?

A Yes and no.
Q Please explain.
A Qur research results are published for the world at

large. Every research report we issue goes into our public
document room. We have extensive exchange agreements, reactor
safety res ~-ch exchange agreementslwith over a dozen
countries ;nd we send all of our reports to these countries.
So our reports are freely and openly distributed everyvwhere.
And they are sent to all the applicable NRC offices routinely.
When we complete a significant body of research that
seems to have some special moment, we write what is called
a Research Information Letter and in those we state the resultq
of the research, the basis for it, the meaning of it, and send

it over to Minogue or Denton or someone, whoever it is, some-

times both.

.I can give you an example. We did some research
.n establishing the decay heat curve for a shutdown reactor.

Decay heat is a very important input to any calculation o

rr,
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the effectiveness of emergency core cooling systems. The less
the decay heat, the less of a challenge it is to the emergency
core cooling system.

The Regulatory Staff uses an American Nuclear Scciet)
curve plus 20 percent higher as the basis for their calculation
of the effectiveness of emergency core cooling systems. This
conservatism is inserted deliberately g® in that place, as in
many other places, in the model they use to evaluate the
effectiveness of such systems.

oW

One of’charters is to develop realistic models.

Much more--you can never approach complete realism--but develcp
much more realistic models toc predict the performance of
emergency core coolant systems. And we did some work on the

decay heat curve which showed that the ANS curve is converva-

-

tive by 7 percent over the best estimate w2 coild make.

Q lHiow are you using the term ANS curve?

A Excuse me?

Q How are you using ANS --

A It's a decay heat curve; it's a curve for decay heat.

Q What does ANS stand for?
A American Nuclear Society. And we did some research

experiments and calculations which showed that even that curve

was conservative, so that the Regulatory staff is using a
curve that is 27 percent more conservative than our best

estimate in their calculation. And this calculation affects
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the prediction of peak clad temperature in a loss of coolant
accident with the emergency core coolant system working
correctly, and it's an important factor.

If you ise just the ANS curve the prediction of peak

abouwt
clad temperature drc s byASOO degrees, which is a significant
amount. If yon use the curve we got, it would drop even more.

We wrote that up as a RIL (research information
letter) and sent it to the Regulatory staff. We also sent
them a R'L on the metal water reaction rate which showed that
the rate they were using was conservative.

Now, I'll come back to this point, but I want to
start in at it from a different direction to explain to you
why we're doing such research.

}here #C a sort of a revolt in the techiical com-
munity in the early '70's about the adequacy of the research

sTeT
program on reactor safety under the AEC, and the=weries

5532::; by people within the nuclear community, the research
community, I guess, complaining about the inadequacies of
the research that were being performed, and finally picked up
by the Union of Concerned Scientists who wrote a report about
the inadequacies of emergency core cooling system evaluations
and researcih and so forth.

There were emergency core cooling hearings for two
years starting in 1972, or maybe completing in 1972--1 don't

remember; around 1972,
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Q Were these «R& hearings?

A Yes. It was anA& rulemaking hearing, the first
one we ever had, to generate a rule for the evaluation of
emergency core cooling system performance. And as a result of
that hearing, a rule was promulgated. There had been a rule
promulgated and the rule was modified as a result of that
hearing to make it better than it was.

In the meantime, the American Physical Society
started a special study group on light water reactor safety
and looked extensively into emergency core cooling performance1
and recommended very strongly that while everyone thought
there were conservatisms in the licensing model, the deliberatg
conservatism that [ mentioned to you that were inserted into
the model, they felt that it was necessary to develop a more

realistic model to be sure that there was conservatism every-

where or as much as one needed.

Q Did all of the concerns you are --

A I just have to finish.

Q Okay.

A So one of the basic enterprises in our program is

to develop) by means of experiments j# modelingla more realistic
prediction of emergency core cooling system performance. And

that's why we're looking at these factors like decay heat and

other things, to see how to better get data and see how to

better model them.
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Q Were all of the research efforts and concerns deal-
ing with ECCS performance, assuming that the ECCS system
would not run into any problems in actuation, and once being
actuated whether or .ot it would perform adequately? In other
words, were we all assuming the system would start and then
the only question was how well would it work once it started?

A That was the conception before WASH-1400 and it was
based on the use of a single failure criterion as a way of
achieving enough redundancy to assure adejuate reliability.
But no one defined what adequate reliability was, and that's
a very difficult task. I'm not saying they should have. It
wasn't done and maybe doesn't even have to be done, but it
wasn't done. And the reviews that were made of the adequacy
of reliability in the system were done¢ just on the basis of
the single failure criterion, not on the basis of a rigorous
reliability assessment. And I'm not saying that has to be
done either, by the way. I'm just explaining.

Q Was there any consideration of the methods for ECCS
actuation in the course of these hearings?

A Oh, yes. yes. The single failure criterion was
applied to the control systems, the signals that actuated the
system, as well as to the system itself, as well as to the
other systems that supported the ECCS, like electric power
and cooling water and so forth.

Q Was there a determination made that it would be
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preferable or more advantageous to have ECCS actuated on one
parameter alone or iivergent paramecers?

A Well, vou're asking me something that I have to be
fuzzy on because I was in the licensing program until 1970
when I left it, and at the time that [ left my concept was thadt
one should have diverse signals. What actually happened in the
bulk of the reactors, I just don't know.

Q Were there any recommendations made dealing with the
ECCS hearings you previously referred to that it was better
or safer to have divergent ECCS actuation rather than merely
actuation based on one parameter?

A I don't know, but I would just say that the ECCS
hearings were related not to reliability of operation but to |
the adequa;y of performance given operation.

Q So there was more emphatis on how well the system
would work assuming it would work in the first instance?

A tiow well it would perform as opposed to work, meaning

operate, ves.

Q I believe, Mr. Levine, you previously mentioned your |
research results were sent to several foreign countries. Is
that correct?

A Yes.

Q Have you ever received information back from foreign

countries dealing with specific reactor problems?

A We get research results from foreign countries. We

Acme Reporting Company




"

10

L1

13

14

15

16

(2]
b

have on occasion as an agency gotten results of events, near
accidents or near misses, or what have you, at foreign
reactors, vyes. I'm not the principal recipient of that data.
It comes in through the Office of International Programs, the
information on incidents.

Q And does the information that the International
Office of NRC receives then become distributed to various

components within the NRC?

A Yes.

Q Would you say as a rule you receive all foreign
material?

A Of interest, vyes. We do not receive the equivalent

of our LER's, which are component failures that are happening
all the t{me in all things everywhere, you know--in your
automobile and your telephone and everything. But we do get
what you can call results of abnormal occurrences. They don't
meet the same definition as our definition.

Q You anticipated my next question.

A Don't ask me what definition they do meet becausec
I don't know.

Q Would it be closer to something where you receive
information dealing with foreign events which is more on the
nature of substantial LER problems, something on .he order
that might be produced in the Current Events publication, for

instance?
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A If they were to follow our definition of abnormal
occurrences, we would get more than we do get. So they don't
report to us lesser things. They report to us only the bigger
things. I think that's what you were trying to ask.

Q Yes. Can vou recall receiving any foreign informa-

tion dealing with ECCS actuation?

A I don't recall any, but we may have. I just don't
recall.
Q Can you recall any foreign information you may have

rec:ived dealing with failures of PORV's?
A Oh, yes. I don't know if was a PORV, but a relief
valve on a German reactor failed in such -- it just broke off

the reactor.

Q Do you recall when that was?

A A couple years ago, about.

Q Three, four years ago?

A I think about two, but I'm not sure. We could

verify the date. There is a report that we have.
Q Could we get a copy of that report?
R I can call MPA or IP.
Q Why don't we take a break and make another phone
call? .
A Okay.
(WHEREUPON, a short recess was taken.)

Q During our brief recess, Mr. Levine, we've made some
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attempts to obtain a copy of a rejort dealing with some foreign
transients that you had received information on. Could ycu
relate for the record what progress we've made trying to

obtain a copy of that report?

A Yes, we've spoken to Mr. LaFleur and he is trying to

find a copy and send it down.

Q And we have recently received copies of NUREG-0090
entitled "Report to Congress on Abnormal Qccurrences, October
through December 1978;"as well as copy of"Abnormal Occurrence
Reports,"apparently from the Federal Register 41 FedReg 10850
February 24, 1977. Let me ask you if these are the materials
vou ra2ferred to that we requested earlier dealing with the
abnormal occurrence guidelines?

A }es, this document, NUREG-0090, contains Appendix A
which are the abnormal occurrence criteria that we taiked
about before.

Q Let's mark this as Exhibit 2 to this Deposition,
and we will reserve Exhibit 3 for the report dealing with the

use of data from the Office of Nuclear Regulatory Research.

(EXHIBITS 2 and 3 further

identified. See page 9.)

l

: !

A Cn this other document, the Federal Register |
!
document you referred to, which also is a copy of the criteria|

used for selection of abrormal occurrences.

Q Is that the same criteria that is included in
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NUREG-0090, or 1s that supplementary?

A It appears to be the same as nearly as I can tell in
a quick glance. It seems to be much the same.

Q Why don't we include both of them in case there is

any question subsequently, as Exhibit 2.

Have you performed any studies or research dealing

with coincident logic on ECCS actuation?

A In the reactor safety study we did for twe plants--

the Sirrey plant and the Peach Bottom-II reactor--examine

and rry to predict the failure probability of emergency core

cooling systems to operate when needed. We had to first look
at the control systems which gave them the signal to initiate
operation, and in that sense we have studied whatever coinci-

dence and redundancy there was in that logic. [ can't recall.
: g

Q Surrey is a Westinghouse facility, is it not?

A Yes.

Q Is Peach Bottom also?

A Peach Bottom is a boiling water reactor built by CT

Q And the Surrey Westinghouse facility is a PWR?

A A PWR.

Q Do you recall the approximate date of that study?

A The study started in 1972 and was published in draft;

form in 1974 and in final form in 1975.
Q Would it be fair to conclude that Westinghouse got

a copy of that report?
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A Yes.

Q Did they have any response to your research that
you know of?

A I think we got comments frcm them, yes.

Q Do you know whether at the time they had plants

set up on coincident logic for CCCS actuation?

A I don't know.

Q Do you recall the substance of the Westinghouse
comments?

A No. It's all five vears ago, you know.

Q What were the conclusions that your study reached?

A The study reached no conclusions. The study was

an attempt to perform an assessment of the risks involved in
reactor aécidents in terms of the health effects on the public
and damage to property. It presented the results of probabil-
ity versus consequences of various si:ces.

Q In your study did you deal with the divergence

between pressure and pressurizer level indication in terms of

ECCS actuation?

A I can’'t answer. I don't kncew. I can't recall.
Q Would that have been one of the types of problems

that would have been considered?

A It's the type of problem that ought to have been
considered.
Q Are you aware of a divergence between pressure and
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pressurizer level indication occurring at Davis-3esse on
September 24, 19777

A Generally, yes.

Q When did you first become aware of that probiem?

A After TMI. Sorry about that.

Q Does your prior response that you learned about the
Davis-Besse September 1977 transient post-TMI-II influence
your earlier response that coincident for logic for ECCS
actuation should have been considered in vour earlier study?

A No. You know, you're sort of on a track that is
not logical with what we did in our study. Our study was

looking at what existed, not from a licensing viewpoint, but

from a viewpoint of what is the probability of things failing,

and if there was coincidence, it was factored and if there

wasn't, it wasn't.

Q Did your study include only domestic plants or did
also include foreign?

A It included only two plants--Surrey and Peach Bottom,

Q Just Surrey and Peach Bottom. Could we get a copy |

both of your study as well as the Westinghouse reply comment?
A Certainly the study; I hope there is a copy of the |
Westinghouse comments around somewhere. I think we sent E
|

copies of the study at the request of the Commission to each |
of your Commissioners.

Well, it's undoubtedly, in the case of that situati
Y

O
LT PP
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we have them among several other piles of paper, however.
A Well, we'll give you another --
(An off-the-record discussion held.)

Q With reference to your discussion earlier of the
erroneous conclusions concerning hydrogen production, you
stated you became convinced on Sunday at some point that the
conclusions were --

A On Saturday night.

Q Saturday night-Sunday morning, that the conclusions
were in fact erroneous. Who did you relay your conclusion to

about the hydrogen production calculations?

A I think to Roger Mattson.
Q And that was on Saturday evening?
A Well, I'm not sure I told him about it Saturday

evening, but [ probably did.

Q Would that have been around dinner time Saturday?

A Yes, I think so, but I don't know.

Q Anyone else beside Roger Mattson?

A There may have been somecne else. I[f he were not
in the Response Center, [ would have talked to whoever was
there, perhaps Darryl, but I would have tried to hav. mn
it to Roger Mattson.

Q That was Darryl Isenhut?

A Yes. I don't recall who I talked to. But when I

did get the results of the Schwartz calculation, I told
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Budnitz to call the Chairman who was then at the site at

Three Mile Island and tell him, which he did. And the Chairmang

told him to inform the other Commissioners, which he did.

Q And this was done on Sunday?

A Sunday, around noon to two o'clock, somewhere in
that time frame.

Q Were you aware of the depressurization decision
occurring 7-1/2 hours intc the transient at TMI-II?

A No, I didn't get told abcut -- [ knew there was some
kind of event at Three Mile Island Wednesday morning. On
Thursday morning I attended a2 briefing of the Commission by
SRR which said that everything was under control. And the
next [ heard about it was on Friday around noontime saying
that ther; was deep trouble up at Three Mile Island, would I
please start doing some work on it. Vic Stello called me as
he was just about to leave for the site by helicopter. And
that's when I knew there was deep trouble up there.

Q And at Mr. Stello's request, did you then begin teo
make some computations on the hydrogen production?

A No, I don't recall that he mentioned the hydrogen.

I think he wanted us to work on -- Yes, excuse me. He did

mention the hydrogen, but he also wanted us to work oa what

kind of things should we be looking at to back up the s.tuation

in case the core got into deeper trouble. This would mean, it|

meant to me to look at what kind of engineered safety features
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should we assure were operable and so forth and so on. And we
began to do that kind of work, as well as look at ways to get
rid of the hydrogen bubble, either by mechanical purges or by
chemical absorption, and we couldn't find anything that -- We
found a lot of things that would work, but they all had
dangerous downsides to them and we didn't feel we could adopt
any of them.

Q You first learned of the depressurization concerns
on Friday?

A I don't understand the question. You'll have to
be a little more explicit.

Q All right. You earlier mentioned that you knew
there was deep trouble, problems at the site, and [ believe
that you said that was on late Thursday or early Friday?

A That was about Friday noen.

Q And at that time were you informed of the depressuri
zation decision?

A I don't know what you mean by the depressurization
decision; I'm sorry.

Q The decision evidently was made at some point in
time to rapidly depressurize the primary system to try and
get the system on RHR precisely.

A That was all over by Friday noon.

Q Were you involved in any way in that decision?

A No. No way at all.
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Q So you merely heard about it after the fact?

A After rthe fact.

Q Evidently on the weekend after the accident, probably

on Saturday some time, depressurization of the primary system
was considered one alternative to eliminat the hydrogen in

the system?

A Yes, that's correct.

Q Were you involved in those discussions?

A Yes, I was involved in those discussions to some
extent, In fact, I think I was interested in exploring »LY

\222132;5/§a get rid of the aydrogen bubble by simply opening

the pressurizer relief valve and letting it vent out. And
there were concerns about where would the bubble go. For
instance, ;s you drop the pressure in the reactor coolant
system, if there was a gas bubble in the top of the vessel, it
would expand as the pressure dropped; because it was 1,000
pounds pressure and if you dropped the pressure the gas
expands"\nd then as it expanded it would perhaps go through

the outlet lines, the hot leg lines, from the reactor vessel

and then out the pressurizer relief valve. Or it could be

swept into the steam generator. And one didn't know what wouldl

happen exactly, and one was concerned about would it expand
rapidly enough to go down into the core and prevent ccoling
the core.

So we then thought we could do an experiment in
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Idaho, in fact, on a facility we call Semi-Scale. 1It's a

:?eactor core% about this big. But

very small facility and has
we did an experiment overnight in which we put a gas -- and
it's not a nuclear core; it's an electrically heated core --
in which we put a gas bubble in the top of the vessel and we
depressurized to see where the gas would go. It didn't go
out the relief valve very fast nor completely. In fact, it
did go over into the steam generator. So that appeared to be
not a viable course of action.

Q What were the concerns if the bubble went to the
steam generator?

A Well, it would interfere with circulation, as a

matter of fact.

Q So it would be possible then to exacerbate--
A It could be swept into the core and atfect the
coolant.

Thanks, Jim.

Q We apparently have just received some more documents
requested earlier.

A Yes. These are the comments f{rom Westinghouse
Corporation on the reactor safety study. It notes that we
transmitted them a draft copy of the report and we asked them
for comments and this is a response to our request for
comments. [t is dated November 1, 1974.

Q What was the problem ultimately determined to be
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avoided with depressurization in moving the hydrogen bubble
out of the system?

A The problem

- The concern was that we were relying
on main coolant pumps to remove heat from the reactor. They
were operating in the environment in which they were'designed
a@® to operate. They were relying on instruments for informa-
tion which were not designed to operate in thaf environment.

Q In other words, not safety grade?

A It can be safety grade but not designed to operate
. | Bl 4
in a post-LOCA environment, the safety ,rade equxpment‘ou.51de
the containment, for instance. So that's a nonsequitor.
But there was instrumentation that are not designed to with-
stand these post-LOCA envircnments. And the question was
what's gofhg to happen, how long will these things continue
to run? Will they fail, and if they fail, what do we do?
If they fail, it would be nice to get the system full of water,
down in pressure and on natural circulation. But with a bubble
there you are hesitant to do that. So the bubble was a kind
of a burning issue to find out how to get rid cf it. So we

could, if we had to, go to natural circulation.

Q Was a problem dealing with the bubble the fact that
it might go into the core and therefore exacerbate the |
uncovery problem?

A Yes.

Q Was that a primary concern, would you say?

Acme Reporting Company :

829 43



1 A There was a concern that the bubble might behave in
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such a way as to interfere with cocling the core, whether by
3 getting in the core or getting in the steam generator and

4 impeding the flow, or what have you.

5 Q But if the bubble got into the core itself rather

6 than the steam generator --

>
7 A The bubble woul.Jstay in the core. I m.an, gravity
flowr
8 || would make it go up, or if there was fwww? it would sweep
9 it out.
10 Q If the bubble got into the core as a result of the

11 p‘rapid depressurization discussion earlier 7-1/2 hours into
12 the transient --

13 A Well, I can't talk -- Well, go ahead and ask your
14 question; haybe I can answer it.

15 | Q Would there have been a problem with further core
16 uncovery by pushing the bubble into the reactor core as a

17 || result of rapid depressurization?

18 A I can only say that's a possibility. I don't know.
19 I guess they weren't running the main coolant pumps then. If
20 {| they opened the relief valve and reduced the pressure, the

21 bubble would expand, whether it would all go out the pressur-

2 izer or not, one doesn't know; except one knows that a lot of

|
2 it did because they had the hydrcgen burn in the containment. |
| |
g i o
24|l So a lot of it did go out the pressurizer. Whether it further|

|
23 uncovered the core, now you'd have to make a very careful ;

Acme Reporting Crmpany |
__—___—__ld_____—.—.__—Am_mL—___—____._—___L_'




-3

10

11

12

13

14

44

analysis to understand.

Q Looking back, was that one of the primary considera-
tions that should have been avoided with rapid depressuriza-
tion?

A Well, what one would have liked them to have done
with the reactor was to close the block valve and turn on the
HPIS and get the system solid and then they would have been
fine. It would have all been over. And that could have been
done any time early on before there was any damage, or even
at many other times later.

Q However, we've passed this point and therefore in an
attempt tc get back to a stable system --

A Now you're asking me to tell you what I think the
operators @ere doing and I can't.

Q No, I'm asking for your opinion as to what the
problems to be avoided would have been with the rapid
depressuriztion decision, had it been effected.

A Well, they did try, they did open the block valve
and they did try to depressurize at about eight hours into the
accident. They did do that. And two hours after tiiey opened
the block valve, there was a hydrogen burn in the containment.
So that was done. And we know during that time that the
system was below the saturation pressure. System pressure was
below the saturation pressure. So there was boiling in the

system somewhere.
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Q So, had they continued to depressuri:e the system
after they in fact stopped that procedure, the results could

have been much worse than the hydrogen burn?

A I guess I didn't understand that question. If they
had continued -- ?

Q Their attempt to depressurize the system.

A They continued this for a long time, for several
hours.

Q Would a continuation, though, after the point at

which they stopped have exacerbated the problem?

A The hydrogen burn question. It's possible they
could have further uncovered the core and had further metal
water reaction and have generated additional hydrogen. It's
possible, }es. To say whether it would have happened requires
some careful analysis.

Q As part of that analysis, is core temperature an
essential fact?

A That's the key. The temperature of the cladding in
particular is essential.

(Deponent receives document.) Thank you.

Q I appears as though we have another document
previously requested.

A This is a report of the abrormal occurrence at
Gundremmingen. [ guess you want me to read this and c¢a'k

about it. Is that what you want to do?
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Q If that would refresh your recollection.

A It would.

Q Why don't we take a break?

(A recess taken for the above-stated purpose.)

Q During an off-the-record discussion, Mr. Levine, you
stated that there was an earlier misunderstanding or some con-
fusion about a question dealing with coincident logic for
ECCS actuation, and the fact that you now believe a response
vou made earlier was not on the same wave length as my ques-
tion. Would you care to rephrase your response? (See page 36)

A Yes, thank you. I think I misunderstood what you
were saying and that's my fault, not vour fault. I was really
thinking of diverse signals for initiation of ECCS which
could operate independently of one another in missions
and not coincident signals, 2ad I said that [ had favored
coincident signals and I meant to say that [ favored diverse
signals.

Q And diverse signals being two or more parameters
2ach independently which would actuate the ECCS system?

A Yes.

Q And would coincident actuation be a situation where
you have two parameters both of which would be required to
actuate ECCS?

A Yes, that's what is normally meant by coincident

and that is what I misunderstood. Now one of the diverse
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parameters could have been coincident. That is, one could

select two signals and make them coincident as one of the
set of diverse signals. That would be certainly all right.

Q Do you know whether or not currently any particular
manufacturer of reactors uses diverse ECCS actuation?

A I can't answer authoritatively. I would think some
do, but I just can't answer that.

Q Let me show you Westinghouse's comments which you
obtained in response to an earlier request. On the cleventh
page of the production which at the top has page number 4 and
the title HPIS, there are three paragraphs numbered and w.th
reference to paragraph number 3, would you review the para-
graph?

boes the paragraph that you've just reviewed in the
Westinghouse response to the WASH-1400 study implicitly
require that there be sufficient or satisfactory indication to
an operator of whether or not a LOCA exists, for example,
whether the PORV's failed to open?

A ['m not sure this refers to a small LOCA resulting
from a PCRV being open. It could have been a pipe break.

And this comment might in fact be associated with a valve in

the ECCS system. Now let me read some of the other paragraphs

here for a moment.
(Pause to read)

I can't be sure, but [ think they are referring to
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1 || valves in the emergency core cooling system and not the PORV.

o

Q In any event, would it be necessary in order for

3 || Westinghouse's comment there to be valid that the J.perator

4 || have sufficient indication to conclusively show holes in thc

3| system of one sort or another?

6 A You have to wg®& have enough information to know that
i he was losing inventory from the system. ‘To show holes is

8 || physically a different phenomeno*u:;at.he woﬁld have to know

9 || he was losing inventory from the systen.

10 Q And if we can extrapolate that .0 the system where

11 | we have a PORV failing open and therefore essentially a small

,_
| 3]

break LOCA to the primary system without any indication

13 || available to the operator in the form of a warning light or
14 enunciator: would it be possible then for an operator to

15 || accurately and effectively respond to that small break LOCA? |
18 A Yes. Let's assume that -- forget a LCCA in the

17 || pressurizer at all, Let's talk about a small split in the

18 || pipe somewhere, which is a small LOCA not associated with the

19 || pressurizer. The pressurizer pressure and level signals

20 || would then be unambiguous and he would know what was going on.
21 | Q So you are dealing wéth essentially indirect indi- .

|
22 | cators to verify a small break? §
#3 A You can't -- There's no real way to tell you that |
24 || you have a hole of a certain size in a certain location in |

25 {| the reactor coolant system. You can tell from plant
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parameters, from menitors which measure radiocactivity in the

containment, and so forth.

Q Well, currently on most --

A The problem of the water discharge, if it's through
the reiief valve from the water going thoo-gﬁ!:nd through the
tail pipe.

Q Well, dealing with a failed open PORV on most 3GW

reactors, there apparently is at least an inuirect warning
light showing that a signal has been sent to the solenoid
to energize the PORV to close, not necessarily an actual
position indication.

A That's correct.

Q That is one relatively direct method available to

an operator to determine if the PORV is open or closed.

Correct?
A It's in fact indirect.
Q It's indirect but it deals directly with the PORV

as opposed to a plant parameter?

A It deals directly with the PORV but it is classically

known to be a bad way of measuring valve position,

Q When was the first time it was known to be a
classically bad example of measurement? Is this pre-TMI?

A ['ve known for years. [t's the kind of thing sse?
where you try to measure something by measuring another

parameter when you can measure the parameter of interest
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directly. And I've heard of examples for years of people
measuring valve positions by measuring the actuator signals
as opposed to the actual position of the valve.

Q Do you know whether or not it was common knowledge
or 7 commen position in the NRC that it was a classically bad
situation to have an indirect PORV indicator?

A I don't know what's common in NRC. This has been
my experience.

Q Did anyone beside yourself in the NRC have the same
opinion as to the quality of the indirect measurement of the

PORV that you know of?

A I have to correct your question a little bit. I'm

not talking about the PCRV. If you talk generally, forgetting

the PORV, } think you will find that a number of people will
tell you that's not a good way to do things; one should do
them by measuring the actual valve stem position.

Q The same kind of problem for a B&W pressuri:zer

providing indirect measurement of core inventory?

A I guess I'm not sure that I understand your
question.
Q Well, you indicated earlier that at least in dealing

with a PORV or generally any kind of mechanism, it was
always better to have --
A Not in dealing with a PORV specifically but

general .y with valves, yes.
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Q -- that it would be better to have a direct rather
than an indirect measurement?

A Yes.

Q Or alternatively it would be better to have a mea-
surement directly from the particular item or mechanism you
wanted measured rather than having one mechanism measure what
was going on in the second mechamism?

A Yes.

Q In a B§W reactor the pressurizer level indication

measures indirectly what's going on with core inventory, does

it not?
A It gives you some indication of inventory, ves.
Q But it's not the same as though you would have

-

thermocouples, for instance, in the reactor core itself pro-
viding direct information as to what's going on in the core?

A Or water level indicator or an indicator that
measured toiling or something, that's correct.

Q Pre-TMI-II, do you know whether or not it was
technologically feasible to have a direct water indication in
a B§W reactor?

R Wwhy it's technologically feasible to measure water
level in the pressurized water reactory you'd have to decide
exactly what you want to measure and for what purpose. You
may have to develop the instrument, but I'm sure you could.

Q Are we talking about a relatively substantial cost
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involved in something like that?

A It depends on what you want. I[f you want to measure
whether there is a bubble in the top of the reactor vessel,
that could be done quite easily. &!‘;?525 want to measure ;{
a bubble on top of the steam generator, you could do that.
That's another instrument. If you want to measure bubbles in
the core, that's a much more complex thing, but it could
probably be done also. Do you want to measure boiling in the
core, which are bubbles, which are gas bubbles, water or
steam?

So my recommendation to this agency will be--in
fact, it's in my budget--to make studies of what instruments,
not just this area but for the whole reactor, what instruments
are needed to follow the course of accidents, a very thorough
study in terms of what do you want to measure, what do you
need to know to define what's going on, how you're going to
measure it, what are you going to do with the information, and
so forth? And we plan to make such studies if we get the
proper funding, and I think we will.

Q Do you know what the reason for allowing an indirect
indication on a PORV w s pre-TMI-II?

A No, I don't know.

Q Could it have been the fact that the PORV itself was
not defined as safety related?

Ry That's possible, but I don't know. 1I'm really the
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wrong person to ask that question.

Q Let's mark the Westinghouse reply comments to
WASH-1400 as Exhibit 4 to the Deposition, reserving as
Exhibit 3 the two-or three-year old report or request for your
data assimilation. Do we have a name that we can refer to
that, as the Levine study memo?

A The Levine/McDonald memo.

Q Okay. The Levine/McDonald memo will be admitted

as Exhibit 3 when we get a copy; and let's have this as

Exhibit 4, which is a November 1, 1974 letter from R. Salvatori
Manager, Nuclear Safety Department of Westinghouse Corporation
Power Systems, addressed to Mr. Saul Levine at that time at
the U.S. Atomic Energy Commission, and attached comments.
i (WHEREUPON, the document referred
to was marked as Exhibit 4 to the
Deposition.)
Q Earlier, Mr. Levine, I asked you whether or not you
had any information from foreign transients dealing with PORV

problems, failing open or general PORV problems, and you

indicated that in fact you did have information dealing with

a specific reactor in Germany.

A Yes.

Q Have you received any additional information that
would assist you in recalling the specifics of that incident?

A Yes, I have.

el ol g o A Reperting Cempeny |
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Q First of all, let me ask you what documents you have
received?
A [ have received three documents. OCne, a memo to

file, Nuclear Regulatory Commission, dated January 19, 1977
written by Joe LaFleur. The other is an unidentified document
just titled "Abnormal Occurrence at the Nuclear Power Plant
Gundremmingen, January 13, 1977" which has attached to it a
report to the Bavarian Parliament, a draft dated January 19,
1977, informal translation. And a third decument which is

a Department of State telegram from the American Embassy Bonn,
Germany, to the Secretary of State addressing the incident at
Gundremmingen Nuclear Power Station, which happened on

- -
yf

January 13, 19

-

Q Why don't we mark those as Exhibits 5 through 7,

respectively to this Deposition and then we'll give them back
to you so that you can refer to them.
(WHEREUPON, the documents referred
to were marked as Exhibits 5, 6,
and 7 to the Deposition.)

Q Having had the opportunity to review Exhibits 5
through 7 dealing with the German transient and the PORV
problem, what can you tell us now about that particular
incident?

A Yes, I reviewed the three documents [ mentioned

before and what happened was some kind of a transient in the
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electri:cal system that the reactor plant was supplying and the
failure in the control of the turbine which made it appear
that additional steam flow from the reactor was required and
that steam flow was supplied‘@hich in a boiling water reactor
drops the level of water in the reactor markedly)and the plant
has to respond by supplying more feedwater, which it did.
And the feédwater valve stuck open so that it kept supplying
Jeven after the transient which needed the additional steam was
over. It kept s pplying a large amount of feedwater and it

resulted in overpressurizing the reactor and the 14 relief

and safety valves all opened and one relief valve, because of

. -  the steamyily
the physical reaction forces of the steam,fliOw through the

valve, bent. The pipe that attached to the reactor vessel
bent and sﬁlit open, but the valve remained attached to the
reactor.

Q Was this essentially a case where the steam pressure
was just greater than had been considered in the design of
the PORV and bent it?

A Well, the safety and relief valves are provided just
for this purpose--to prevent overpressurizing the vessel. So
they are there for that purpose.

Q Jut apparently the --

A [t's an abnormal condition, but the American Society
of Mechanical Cnygineers code in our country requires relief

and safety valves and it is a practice followed all over the
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world.

Q But apparently the pressure involved in this parti-
cular reactor was of such a high level it did mor~ than merely
open the valves--it bent one of them.

A No, the pressure didn't bend the valve. It was when
you shoot a steam jet or steam and water out of a valve,
there's a reaction force. It is what makes rockets go. And
the valve wasn't designed to take that reaction force, so the
pipe bent and split open part way around.

Q [s there any indication whether there was an
indicator light or some kind of information that was provided
to the operator as to the particular problem?

A I saw nothing in here that discussed that matter.

Q &an you recall any other foreign problems dealing
with failed open PORV's?

A I don't know of any. That doesn’'t mean there have

not been any. But [ don't know.

Q Do you know who in the NRC decides what is safety
related?
A It's decided in NRR principally, and to some exten:

in Standards, 0ffice of Standards Development.
Q Do you know what the basic definition of safety

related for reactors is?

A It starts with a general design criteria which talks |

about achieving safe shutdown of the reactor and coping with
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accidents. That is if we postulate a series of design basis
accidents and those systems that are installed in the plant
to cope with those design basis accidents are safety related.

Q So if something was not a design basis accident, in
other words, bevond the bounds of the analysis originally, it
would not be considered safety related?

A That's a generalization which is true, but there
could be some exceptions.

Q Well, as a consequence of a failed open PORV, vou
have a small break LOCA in the primary system.

A Yes.

Q And is it your opinion that that situation can
affect the safe shu.down of the plant, provided you have eithexn
no indica£ion or an indirect indication that the PORV has
failed open?

—_

A It doesn't matter what the indication is -=ivee=ses
Sws a stuck open valve that puts you in a small LOCA and
you have to handle the situation.

Q But the operator can much more accurately and easily

handle the situation if he's got an indication?

A Yes, that's exactly right. :’
Q That also happens to be accurate.

A Yes, of course.

Q Pre-TMI-1I1 this vear, were you aware of any cother

domestic PORV problems at B&GW facilities.
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A NO.

Q Are vyou aware of any now?

A Yes.

Q Which ones?

A Davis-Besse and Rancho-Seco.

Q In particular, Davis-Besse, any date or just a

problem at Davis-Besse?

A It happened much earlier than TMI. I don't remember
the exact date.

Q Were you aware of any cases, pre-TMI again, of
pressurizer level indication going cff scale high?

A No.

Q Would that be construed as a relatively exceptional
or unusual occurrence?

A I don't Xnow.

Q Is the pressurizer level indication a safety related
piece of a B&W reactor?

A As I understand it, the licensing people did not
consider it to be so, bu: I'm not sure of that.

Q When we first began the Deposition you indicated
your office received selected LER's dealing with relative
information for your office.

A No, no. We get all the LER's.

Q Okay. Did you, if you know, receive the LER's on,

- -
- AV

for instance, Davis-Besse in September 1
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A I would think so, but I don't know as a fact.

Q Do you have any organizational structure that in
reviewing LER's makes a determination that there may be a
potential generic safety problem?

A No. I told you before, we review them for failure
rate date on components and systems, but not for safety
significance.

Q Well, if you have a valve, for instance, that has
a high failure rate and might not be classified by the strict
definition as safety related but can produce safety related
consequences --

A You're thinking that I'm in the licensing business
and I'm not. I'm in the business of doing research and one
of my JObS.iS to get prepared to better risk assessments than
we did on WASH-1400. And obviously one needs as big a data
base as one can get. The principal focus of our-efforts in
regard to LER's and also :PRDS, which is an industry system‘
to take that data and analy:ze it for failure rate datagecom-
ponent failure rate data. We are looking at differences in

 Laade
data between data we used in WASH-1400 ef what exists, We
are looking at the differences in data among plants, which

there are. But it is not our charter to determine the safety

significance of those things.

Safety significance reviews are done in the licensing

area.
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Q As part of your Office's responsibilities for making
proposals for design changes --

A I don't have any responsibility for proposing design
changes. [ have the responsibility to do research, for
instance, or improving the safety of reactors. When that
research is done, it will be utilized by NRR and SD to deter-
mine if they want to make additional safety }equirements on
the indus<ry.

Q Well, in the course of that particular research is
it not within that realm of responsibility to determine the
risks involved of safe plant shutdown from an accident which
might be induced possibly by a failed open PORV which goes
unnoticed?

A No. By the same token I would say if anything came
to our attention and it was clearly a matter of safety
significance, that we recognize it as a matter of safety i
significance, we are bound to inform NRR and we do.

Q Did you perform any studies dealing with PORV's
pre-TMI-II?

A We had a failure rate, we had a probability of

sticking open for PORV's, yes, which we used in WASH-1400.

Q Was that exclusively part of WASH-14007?

A Yes.
Q Where did that study go?

A It came from reviewing many sources of data, not |
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just nuclear power plants, PORV's in many plants, many kinds

of plants. And we determined from that a failure, a stick
open probability for such valves, which was about 1 in 100.
As it opened, it had about 1 in 10C chance of failing to
reclose.

The latest data from operating reactors is 1 in 50,
so we bring in a factor of 2, which is very good for this
business, by the way.

Q Was the PORV study you just referred to broken down
by particular types of plants; for instance, a B§W PWR?

A No.

Q You just mentioned that the failure rate was 2 out
of 100 for PORV's failing to reclose.

A For B&W PORV's.

Q Two out of 1007?

A Two openings out of 100 would fail to reclose.

Q Are you aware at this point in time that there have
been five PORV's failing to close on B&W reactors?

" I think that's where this number comes from, ves.

Q So you're saying that of the five B§W PORV's that
have failed to clos., that was based on 250 openings?

A Excuse me. I guess I recall we had three failed

out of 150 openings, and that's what my recollection is. Now

if there are five, that's another factor a little bit.

Q Well, would 5 out of 150 --
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“-signi ficant difference.

R That would be 1 out of 30 instead of 1 out of 50.
Q Would that significantly change the --
A It doesn't change things very much in the parameter

of this. You're really looking for factors of 5 and 10 toﬂ"

Q So 1 out of 30, 3 percent failure rate, would not
be significant in your opinion?

A No, no, no. I didn't say that. [ said the differ-
ence between 1 in 50 and 1 in 100 and 1 in 30 is not very
significant. The difference between 1 in 10 and 1 in 100 is
quite significant in probability terms.

Q Were any studies dealing with loss of pressurizer
level indication performed by your office?

A Not that I'm aware of.

Q Let's go off the record for a minute.

(A brief recess was held.)

Q Mr. Levine, what kinds of research efforts are pro-
duced by your office?

A Research results are produced to encompass the entird
nuclear fuel cycle from reactor safety issues)to environmenta%

issues,to improve risk assessment techniques. These results

are used in various ways. They can pbe used just to add to a

store of information. They can be used to modify rules and
regulations, safety guides. They can be used to solve generic

issues. They can be used in a variety of ways. They close
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doors sometimes. There's an open question; it just simply

gives you an answer and says don't worry about that any more,

which dJdoesn't change anything in the licensing process but it

is useful to know you don't have to worry about that any more.

Q Are your research results made available for use in
Licensing?

A Yes.

Q Routinely?

A Routinely.

Q As well as to operating reactors?

A Qur reports are published; they are available to
anyone.

Q So an operating reactor could consider the informa-

tion for whatever method they chose?

A Yes. But mostly our results are not directly
applicable to operating problems; they're more directly
applicable to analysis problems which go more to reactor
vendors and architect-engineers as opposed to operating
utilities. But in some cases we have produced results that

will directly affect Lo, (05130 changes to utility

plants.

Q Can you give me a specific example as tc a design
change?

A Yes. We have just reviewed the 24 different

varieties of auxiliary feedwater systems in operating FWR
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plants built by Combustion Engineering and Westinghouse. And
we have evaluated their reiative reliabilities and we find

there is a wide variation in reliability and that some of

those systems need fixes. We have made recommendations to NRR

as to what fixes are needed to improve the safety of these
systems. This is the first time we've done this kind of an
exercise, by the way. And they are in the process of imple-
menting those recommendations.

Q Do your research results involve any changes in
training procedures?

A They haven't yet but they could ultimately. - Let
me say first of all that WASH-1400 found that there were --
we have to operate with human error and we had to assess the
possibiliéy of human error, and in doing so we looked at
operating procedures and maintenance procedures, test proce-
dures and emergency procedures. And we found some diffi-
culties with those procedures.

But we found in talking to the plant people that
they were aware of those deficiences and they were doing
éhings in a more rational way. We based our assessment on
the way they were actually doing them.

For the future we feel that we need to study the
matter of operator training in the following way: We need to
know what data the opera<tor needs to follow the course of

accidents, and I mentioned befcre, we are going to do studies

|
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in that area. We know the way in which that information should
be displayed for maximum effectiveness to aid the operator.

We think that there should be diagnostic equipment to help him
decide what all this information means. We think we have to
understand better the kind of transients and events and small
LOCA's that can lead to things like TMI, and we're going to
develop models to try and predict that better,-n:-rhese
models can then be the bases for making requirements for train-
ing simulatcrs that go beyond design basis accidents. We think
that simulators should be changed as soon as we can state

the @ requirements;:gtnﬁan go beyond design basis accidents in
training operators.

Q In your response you indicated you'd spoken with
reactor op;ratots to find out some of their specific proce-
dures.

A Yes. This was during WASH-1400. That was about
five or six years ago.

Q At that time was there any reliance by operators on

pressurizer level indication as a primary indicator of core

inventory discovered?

A I don't know.
Q If it was, it would be included in WASH-14007?
A If it was, it would be included. I don't know

|
|
1
|
|
|
whether we considered it or not. ’
|
Q Does your office have any specific role in terms l

!

|

|

|
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of plant licensing aside from the provision of research result

to licensing, as previocusly mentioned?

A No.

Q Do you have any involvement in terms of your research
results with operating reactors?

A Only in the sense that when we produce a research
result that's of significance we discuss it with NRR and talk
to them about methods to implement and whether it should or
not be implemented. But it is their action.

Q Does your office engage in any data reviews or
analyses or verification of particular events relative to
the use of simulators?

A No.

Q bo you have any involvement --

A We're planning to make studies of how to improve
simulators. '
Q Currently vour office has nc dealings relative to

simulator use?

A No.

|

Q What particular relationships between your research f

|

results and SD exist? f
A Much like with Licensing. For instance, this resulté

I talked to you about on decay heat would ultimately end up

in a change to our regulations which would be written by

Standards, but the writing, the decisions, and the discussions
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would involve NRR and ourselves and Standards.

Q What about your office's relationships w.th NMSS?

A We do research that will produce result. that they
can use, too, on nonreactor facilities--waste storage facili-
ties and the like.

Q What about IGE?

A We have a lesser interaction with them, although we
are doing some work for them to try to indicate the relative
importance of their inspection modules and also do some work
on how they can best utilize their on-site inspectors. These
are programs we've just started.

Q Pre-TMI did you have any input from I§E in terms of
whether or not they might spot a particular generic problem
and want ;ou to look into it?

A No.

Q What kind ~f involvement does your office have with
$ACRS, if any?

A Significant. They are required by the Congress to

review our research program annually and have done so for the

past two years. This year they are required by the Commission

to re.iew our budget and advise the Commission on our budget,
which they have just done. This means there are a series of

etails

i

meetings that last throughout the year reviewing the
of our program and our future programs.

Also they ask us for advice on issues from time to
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time.
Q Pre-TMI-II do you know whether or not your office

received a copy of the Michelson Report?

A I think not.

Q Have you seen a copy of that since?
A I have seen a copy since.

Q Have you read it?

A I read it briefly, vyes.

Q Do the concerns raised in the Michelson Report
appear to be the type of matters your office would get

involved with?

A Not in the past.
Q Evidently in the present and future?
A Well, it's not clear. You know we've just estab-

lished this new Operations Evaluation function which will have
the charter of reviewing the safety significance of failures,
but there's a little satellite group in each office that will
interact with that centralized group and just how the job will
be split up, I don't know. We may be involved in reviewing
the safety significance. I just don't know.

Q what relationship does your office have with EPRI?

A We meet with them about quarterly and review their
programs and our programs, and suggest programs that they
should do and they suggest prcgrams that we should do, and

wé conduct some joint programs where there is funding by

Acme Reporting Company
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industry and by EPRI and by ourselves, in a few cases. There
are not many of those but there are a few.

Q Beside providing copies of your research results to
utilities, do you have any involvement with utilities directly]

A Almost none.

Q What about with the Department of Energy or other
Federal agencies?

A Yes. We have a significant involvement with other
agencies. We have other agencies doing research for us that
we manage. Of our budget, 85 percent is spent in DOE labora-
tories. :&ulot of itjwe have also contracts with the
Geological Survey, the Coast and Geodetic Survey, with HEW

and EPA and others. So we have an extensive interaction with

other Government agencies in terms of getting our research

done.
Q Do they work on particular types of projects?
A Yes.
Q Which particular kinds?
A Well, almost all our reactor research is done at

DOE laboratories. Our safeguards research is done there. The
1
other agencies work on problems in which they have specialties!

such as seismic, tornado, floods, et cetera, health effects of

radiocactivity.
Q How has the NRC used what is known as either

WASH-1400 or the Rasmussen Report?

Acme Reporting Company
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A It's hard for me to summarize coherently how it has
been used. You will find that NRR view is that while they
have occasionally used its techniques, they have not relied
on these techniques very heavily. It's my opinion and has
been for some years pre-TMI, that there should have been much
more extensive use of these techniques to help solve licensing
problems where you can't make a decision clearly without this.
It will certainly almost always lend some insight in most
problems, but not all; not all problems can benefit from this
technique.

[ think the Commission's policy statement on the
Lewis Report dampened the application of these techniques.

But on the other hand, I think the Commission wants these
technique; used more and more. I have a very clear signal on
that, and it's happening; it's beginning to happen. This
auxiliary feedwater study I mentionec, for instance, is a very
good example of that.

To enhance the applicability of these techniques,
one has to train people on how to use them. They are quite
subtle. It's very easy to make mistakes with them and we
have to develop a cadre of skilled practitioners in the agency
and in laboratories and elsewhere. It's a new methodology.

Q Who in the NRC is the central point of information
for WASH-1400 concerns, if there is one?

A My -- the Probabilistic Analysis staff.

Acme Reporting Company |



! Q [s that exclusively within your office?

- A You'll find everybody willing to express opinions on
If it.

4 Q Post-TMI.

5 A Pre-TMI and post-TMI both. I think TMI in fact

6 || enhanced the importance of WASH-1400 in the eyes of many

people because they found that accident sequence very similar
81 in WASH-1400 as to what happened at TMI; not the same sequence
9 || because BGW sequence is different from the Westinghouse

10 || sequence. But it was there. It pointed out the fact that a
11 || stuck open relief valve could occur and it could 1lead to a
12 || small LOCA.

13 Q .5 it your opinion that the Rasmussen Report or

14 || WASH-1400 ;hould be reevaluated in view of TMI-II?

15 A No, it should not. I think, again, you have to

16 || understand that WASH-1400 was a risk assessment and not a

17 || licensing tool. The methods within it can be used to aid

18 || licensing but are not a replacement for many of the kinds of

19 || analyses that are now performed. To update WASH-1400 in a
2 || significant way requires the development of significant

21 || methodological improvements in a few areas, and that's going
2 || to take a while to do and then it could be updated.

23 But the accident sequence that occurred is there.
24 {| It is essentially there.

|
l
l
1
|
|
|
|
25 Q What particular areas? ,
!
!
|
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! A They are enumerated in the Lewis Report and they

(5

are the areas that we told Lewis that needed improvement. We
3 need a better seismic risk model, tornados, floods, and so

4 forth, many things like that; we need a better data base.

3 Q Any materials or areas internal to the reactor

6| itself as opposed to the external cnes you just mentioned?

7 A Better data base, bet*  models for scme human

8 || operator openings, and so forth. Those are internal. But

9 || mostly external.

10 Q Can we get a copy of the Lewis Report?
11 A Sure.
12 Q Is one available immediately, or if it is not con-

13 venient we can just have it sent to us.

14 MR. SHIELDS: I'm sure you must have been sent

15 || copies of that along with WASH-1400.
8 $hﬂ&'m
16 MR. LEVINE: Govdun’!g:zp has probably got it.

17 MR. SIDELL: Okay.
18 MR. LEVINE: If you haven't, I'll send you as many

19 || as you want.

20 MR. SIDELL: Mr. Shields, do you have any questions?
|
21 MR. SHIELDS: I have no auestions.
|

22 MR. SIDELL: At this time, I've run out of questions!
|
|

23 | of mine and others. In view of our prior policy in terms of

2¢ | what we're doing with Depositicns, we will recess rather than

: . = . o : |
28 || adjourn the Deposition, should in the unlikely, hopefilly, [
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event we have more, we can more easily contact you and con-
tinue rn. I will tell you that we have not recalled anyone
for a Deposition so far, although we plan to do it in a rather
small finite number of cases. I would doubt that that would
be the case with vou, although I can't make any promises in
that regard.

But at this time we will consider the Deposition
in recess. We certainly thank you for your patience and
your assistance.

MR. LEVINE: Thank you. I'm happy to help.

(WHEREUPON, at 5:35 p.m. the Deposition was recessed

i have read the foregoing pages,
1 through 73, and they are a true

and accurate record of my testimonw

therein recorded.

/ SAUL LEVIN

Subscribed and sworn to kefore me

this day of +1979.

Notary Public

My Commission Expires:
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ABNOZMAL OCCURRENCE RCPORTS

Implementation of Sertion 208, Enerwy
M.mntuon Act of 1974; Policy State-

/’ri‘e)' isTer

BACKCROUND

Section 208 of the Energy Reorganwa-
tion Act of 1974 ‘Pub. L. 93-433. 42 US.C.
5848 nrovides that:

The Commission snall subinit o the
Congresa each quarter a report listing for
what period any abnormal occurreaces at or
sssociated with any faciiity which iy llcensed
or otherwise reguliated pursuant to the
Atomic Energy Act cf (964 a8 amended, or
pursuant to this Act. For the purposes of this
section, an abnormal occurrence s an un-
scheduled lncident or event which the Com-
mission determines 3 significant from the
standpoint of pubilc heaith or aalety
Nothing In the preceding sentence shall limit
the suthority of a court to review the de-
tarmination of the Commission. Each such
report shall contain-—

(1) The date and place of each occurrence;

{2) The nature aund probable consequence
of each cccurrence;

(3) The cause or causes of each, anA

(4) Any action taken Lo prevent reoccur-
rence.

The Commission shall also provide as wide
dissemination 0 the public of the nforma-
tion specified In clauses (1) and (3) of this
section as reasonably possidle within Afteen
days of Its receiving nformation of each
abnormal occurrence and shell provide as
wide dissemination o ‘ne public A reason-
ably possible of the \nformation srecified In
clauses (J) and (4) as 5000 aa such nforma-
tion bDecomes avallable 0 L

On March 17, 1975, the Commission
published a notice in e Peswxar Rrc-
a1 “Reporting of acd Dissemination
of Information Concerniug Acnormai
Occurrences.” (40 FR 12168’ The notice
stated that the Commission has un-
der active consideration the {ormulation
of proposed amendments Lo its regula-
tions - facilitate implementation of
Section 208 of the Energy Reorganization
Act of 1974 and that an apgyropriate
notice of proposed rulemaking would be
published in the FroemaL REcisTEIR {Or
public comment before any amendments
are adopted. Since mplementation in-
volves the conduct of Commission busi-
ness and does not unpose requirements
on licensees, the Commission is not pro-
posing amendments to its regulations
but is Instead issuing a general statement
of pollcy.

In July 1975, in the exercise of the au-
thority conferred upon it by Congress '2
determine which unscheduled incidents
or events are signifizant from the stand-
point of public health or zafety and are
reportable as rbnormal accurrences. tne
Commuission developed intenim criterna
for evaluating licensee events. On the
basis of these criteria and as required by
Section 208, the Commission has wsued
five quarterly reports to Congress on ab-

jormal occurrences. The five rerorts are
(1) NUREG 75-090. Report to Congress
on Abnormal Occurrences, Januarv-
June 1975, dated October 1375, D
NUREG 0090-1. Repurt o Congress on
Abnormal Occurrences. Juiy-September

'The In C"ﬂ"'l‘d“‘.ﬂu

m each report 0 Congress on ab-
DOrMAl COCUrTYnCoN.

' o~ 7

(YL FK /e 72¢, i
1975. dated March 1578: (3) NUREC funstions and slight deviations {rom nor-
0090-2. Report 10 Congress on Abnormal mal operating procedures which are

Occurrences, October-December 1975
dated Mareh 1976, (4) NUREG 0030-3
Report to Congress on Abnormal Occur-
rences, January-March 1978, dated Julv
19768 and 5) NUREG 0090-4, Report to
Congress on Abnormal Occurrences
April-June 1976 dated Cctober 1378
These reports are available from the Na-
ticnal Technical Information Service
Springrield. Virginia 22161.

Based on its experience to date in the
preparation and issuance of abnormal
occurrence reports, the Commission has
decided that its responsibilities under
Section 298 can be carried out more ef-
{ectively I the interim criteria now used
to identify abnormal ocurrences are {ur-
ther refined. Accordingly, the Commis-
sion is issuing this general statement of
policy which describes the manner in
which the Commission wiul. as part of
the routine conduct of its business, carry
out its responsibilities under Section 208
of the Energy Reorganization Act of 1974
for identifying abnormal occurrences
and making the requisite information
concerning each such ocurrence avai
able to the Congress and the public :n
a timely manner. Included In the pohcy
statement are revised criteria which the
Commuission will use in determining
whethier a particular event is a reportable
abnormel occurrence within the meaning
of Sectian 208. It 's expected that a3 ad-

ditional experience = gained, further
changes in the criteris may be required.

AsNormaL Occowarwey Currenin

The crtemia contained in the general
ctatement of policy nave bewn developed
to comply with the legisiative intent of
Section 208—10 keep Congress and the
12 'blic informed of unscheduled incidents
or events which the Commissica c¢cn-
siders significant from the standpoint of
public health or safety. The criteria re-
flect a range of health and safety con-
cerns and are applicable to events in-
volving a single occupational worker as
well as those having an overall umpact
on the general public.

The criteria establish a threshold for
reporting. Occurrences that meet or ex-
cerd the threshald wi he reported as
abnormal occurrences. The Commission
has established the reporting threshold
at o ievel which wiil assure that all events
likely to be of significance f{rom the
standpoint of public health or safety (il
be reported. At the same time, by plac-
ing the reportmg threshold generally
above the level of events required to be
reported to the NRC., the Commission
will not report for Sewtion 308 puroases
those events reporied by besnsees which
invoive some variance rom regulatory
iimits but which are not significant {rom
the standpouwnt of public heaith or safety

Licznstx RzrorTs

Thus general stater¢.t of policy will
N0t change the r~ _(ing requirenients
.mposed on NRC lcensees hy Commis-
siop regulations. license conditions or
technical specificacions. NRC licensees
%.il continue to submit required reoo'ts
on a wide spectrum of events, includin
such events as munor muument. :.mb

without significance {rcm the standpoint
of the public heaith or '..1.'.-:)' but which
provide data useful o the Commuission in
monitoring operating trends cf{ nuclear
power [aciiities and In comparing the
actual performance of these f{acilities
with the potentiai performance for
which the [{acilities were des:igned. In
accord witiy present policy, information
relaung to all events reported to the
NRC will continue to be made availabie
to Congress and placed in the NRC Pup-
lic Document Rooms {or public perusal.
Information can also be obtained by
writing the Nuclear Regulatory Commis-
sion. Public Document Room. Washme -
ton, D.C. 20555. In addition, the Com-
mission will continue to {ssue news an-
nouncements on events that seem to be
newsworthy regardiess of mhether or nict
the events are designated abnormai oc-
currences.

The Commission invites all interested
persons who desire to submit writtsn
comments or suggestions on the aonor-
mal occurrence criteria in this general
statement of policy and on the examples
o! abnormal occurrences in Apnendix A
thereto, to send them to the Secretary
of the CTommission. United States Nu-

clear Regulatory Commission, Washing-
ton, D.C. 20555. Attention: Dock=is
and Service Branch by May 25. 1977.
Consideration will be ;iven %0 such sub-
misaons (o connection with possiie fu-
ture reviston of the critena. Copies of
comments received by the Commission
may be examined at the Commission's
Public Dncument Room, 1717 H Streer,
NW,. Waskingion, D.2C.

CENERAL STATTZMENT OF Patewcy oN I[M-
PLEMENTATION OF SecTiOwn 208 or ™¢
ENtrcYy REIORGANIZATION AcCT or 1974,
AS AMENDED

1. Appiicabrlity Implemenzmiion of
Section 208 Abnormal Occurrences Re-
poris, invoives the conduct of Commis-
sion business and does not impose re-
quirements on lcensees, Reports will
cover certaln unscheculed incidents or
events related to the manufacture, con-
struction, or operation of a [acuity or
conduct of an acdvity subject Lo the re-
quirements of Parts 20, 40. 30, 70 or 71

of -..aptct 1. Title 10, Code of Feceral
Raogulations

2. Det -utlon of terms. As used in this
sta:emem. ‘a) An abnormal occurrence
supject w the provisions of Section 208
of the Energy Reorganization Act of 1374
means an unscheduled incident ar event
at or associated with any activity or
facility which (s licensed or otherwise
regulated pursuant to the Atomic Energy
Act of 1354, as amended, or pursuant to
the Energy Reorgzanization Act of 1974,
which the Commission determmes i3 sig-
nificant from the standpoint of public
health or safety.

3. Abnormal Occurrence criteria. TV .e
Commission will apply the foillowing cri-
tria ‘n determining whether an event at
a factlity or involving an activity licensed
or otherwise regulated by the Commise
Sion s an abnormal occurre:ce #thun
the purview of Section 208 of the Eaerzy
Reorganization Act of 1974. Events dater-
mined Lo de at or apove the threshoid



established by the criteria a1ll be subject
to the reporting and public information
requirements o. Section 208 of ‘*he
Energy Reorganization Act of! 13974.

‘a) An event will be consicersd an
abnormal occurrence i it involves a
ma‘tor reduction in the degree of pro-
tection of the pubiic health or sa’ety.
Such an event would involve a moderate
or more severe impact on the public
health or safety and could inciude but
need not be limited to:

(1) Moderate exposure to, or reicase
of, radioactive material licensed by or
otherwise regulated by the Commission:

‘2) Major degradation of essential
safety-related equipment; or

(3) Major deficiencies in design, con-
struction, use of, or management controls
for licenced facilities or material.

Examples of types of events which
might be determined to be abnormal oc-
currences in accordance with these cri-
teria are set out in Appendix A of this
general statement of poilcy.

4. Commission dissemination of ab-
normal occurrence information. (a) The
Commission will provide as wide a dis-

semunation of information to the public
as reasonably possible’ A Prormar Rzc-
ISTER Notice will te issued on each ab-
normal occurrence with coples distrib-
uted’to the NRC Public Document Room
and all loc. . public document rooms.
When additional iaformation is antici-
pated the notice will indicate that the
information can be obtained at the NRC
Public Document Recom and in all loeal
public document rooms.

(b) Each quarter, the Commission will
submit a report %o Congress listing for
that period any abnarmeal cccurranzes at
or associated with any facuity or actuve
ity which is licensed or otherwise regu-
lated pursuant o the Atomic Snergy Act
of 1954, as amended. or purszant o the
Energy Reorganization Act of 1374, as
amended. This repor: will contain the
data, place, nature and prectable conse-
quence of each abnormal cccurrence the
cause or causes of each abnormal oc-
currence and an action taken to prevent
recurrence.

APPENDIX A~—ZXAMPLIS OF ABNORMAL
OccureeNces

Exampies ' of ypes of events which mignht
Qualily as sbnormsl occurreaces under the
criteria in paragrani 1 of the General State«
ment of Policy are listed. Theie exampies are
hypothetical only. Whether a particular
event will De detsrmined o %e an :dnormal
occurrence will depend on the specific facts
and circumstances of the event.

I. Forail Licensess:

A. Human Exposure to Radlation {rom Li-
censed Material:

1. Exposure of the whole body of aay indi-
vidual %o 25 rems or more of radlacion; ex-
posure of the skin of the whole tody of any
individual 0 |50 rems or more of rsdlation:

-Information relating %9 certain incidents
may either be classifled or under considera-
o0 for classification Decause of natioral
security !mpilcations. Classiled nformation
will de withheld =hen formaily reportung
these 1acidents per Section 208, ASY clawsie
‘ed details regarding such iacidents would
J8 avallable o 'he Congrzss, upon request,
uoder appropriate security arranzersents.

*These exampies are oot ail inclusive
Qther incidents of similar sigrudcance will
De considered [or reporiing.

or exposure of tne feer, ank!es haads or ‘ore-
arms of any individual 0 J75 rems or more of
raguation (10 CPQR 22.403:a) (1)), or 2qQuiva-
lent exposures from inrernu. soureces.

2. An exnosurs %o an individual tn an un-
restricted area such that the whole nedy duse
roceived exceeds 035 rems in one calendar
year (10 CFR 20 106(a)).

3. Discharge or Dispersal of Radlosctive
Material {roin s Intended Place of Confine-
ment:

1. The releass of radioactive nmateriai %0 an
unrestricted area i concentrations whica, it
averaged over 3 period of 24 houre, exceeds
500 times the regulatory limit of Anpendix
B, Table II, 10 CFR Part 20 (10 CFR 20.303
(by).

2. Radlation or coutamination leveis (n
excess of design values on packages or loss of
confinement of radioactive material such as
(a) & radiation dose rate of 19300 mrem per
nour three feet from the surface of a package
containing the radicactiTe material. or ()
release of radicactive material from a pack-
age (n amounis greater thLan the regula-
tory limit (10 CFR 71.36(a) ).

C. Thett, Diversion, or Loas of Licensed Ma-
terial, or Sabotage or Security Rreach; *

1. Any lcss of licensed material in suczh
quantities and under such circumstances
that substantial bDazard may resuit o per-
sons !n unrestricted areas

2. A substantiated case of actual or at-

terupted theft or divermion of licensed ma-
rerial or sabotage of a laculty.
. 3. Any subttantiated loss of spectal nuciesr
malerial Or any sudstantiated Lnventory dlse
crepancy which s judged to De signidcant
reiative %0 normally expected performance
and which s judged 0 be caused dy theft
or diversion or by substantial Dbreakdown
of the accountability svstem.

4. Any sudstantial dreaxdown of physical
security or material control (l.e. access coa-
trol, contalnment, of accountabilily systems)
that significantiy weskenad the protection
agaicst theft, diversion, or sabotage.

D. Other Events (i.e., coucerning design,
analysis, construction. testing, operation, use
or disposal of licensed facilities or regu-
iated materials),

1. Ao sccidental criticality (10 CPR 7052
).

12) A major defictency n design. cog-
swruction or operstion baving safsety im-
plication requiring ‘mmediate remedial
actlon.

3. Serwus deficiency o management or
procedural controls In malor areas.

4. Series of eventa (whers \ndividual evenis
are not of major Lmportance), recwring lo-
cidants, and locidents with umpiications for
simiar facilities (geaeric .ncidents), which
create major sefety concern.

II. For Commerciai Nuciear Power Plants:

A. Malfunztion of Facllities, Structures or
Equioment:

1. Exceed!ng s safety limit of license Teche-
nical Specifications (10 CPR $50.38i¢c)).

2. Major degradation of fuel integrity,
primary coolant pressure boundary, or pri-
mary contailnment boundary

3. Loss of plant capabliity to perferm es-
sential salety functions such that s poten-
t:al release of radloactivity 'n excess of 10
CFR Part 100 guidelines could resuit from »
postulated transtient or accident (e 3. loss
of emergency core cooling system. loss of
control rod system)

¢ lnformation relating L0 certaln incidents
may either dDe classified or under considera-
tion for classiicasics dDecsuse of naticaal
security Umplisatiocs. Classided !nformation
%41 be withheid whes formaily reporuing
these incidests per 3ection 208. Any classi-
fed detalls regardiog such lncidents wouwld
De avalable w0 the Congreas. uron request,
under Appropriate securily aSTangementa

3. Design or Salety Apaiysis Deficiency,
Pursonnel Irror or Procedural or Admintae
trative Inadequacy:

I Discovery of a majnr conditicn not spe
ciftenliy ccnsidered 'n the Safety Analym.
Report (SAR! or technical sperifications
that require immediate remedial action.

2. Personnel error or procedurai defcien-
cies which result (n [oss of piant capsabtiity
0 perfurm essential safery functions
that a potentisl releas¢ of raaloaciiv.iv n
excess ¢f 10 CFR Part 100 guideiines could
resuit from a postulated transient or accte
dent (eg., loss of emer-.ncy rore cooling
<ystem, loss of contro! red system)

{I1. For Fuel Cycle Licensees.

A. Por Reprocessing Pacilities

1. A salety Umit of liconse Techalcal Spece
ifications '» exceeded and a plant sautdown
3 required (10 CFR 30.368 (¢)).

2. A major condition not specifically con-
sidered In the Safety Analysis Report or
technical specifications that required Lm-
imediate remedial action !

B. AUl Puel Licensses:

1. An event which seriousiy compro:nised
Adke adility of & canfinement sysiem 0 per-
form its designated function.

Efective date: This general statement
of policy shall be effective February 24
1977.

Dated at Washington, D.C. this 23rd
day of February, 1977.

For the Nuclear Regulatory Commuis-
sion.

pas
sULd

Sanvzr J. Cruk,
Secretary of the Commussion
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ABSTRACT

Section 208 of the Energy Reorganization Act of 1974 identifies ar abnormal
occurrence as an unscheduled incident or event which the Nuclear Regulatory
Commission determines to be significant from the standpoint of public
health or safety and requires a quarterly report of such events to be

made to Congress. This report, the fifteenth in the series, covers the
period from October 1 to December 31, 1978.

The following incidents or events, including those submitted by the
Agreement States, in that time period were determined by the Commission
to be significant and reportable:

| There was one abnormal occurrence at the 70 nuclear power plants
licensed to operate. The event involved a loss of containment
integrity at two pressurized water reactors.

2. There were no abnormal occurrences at fuel cycle facilities (other
than nuclear power plants).

3. There were no abnormal occurrences at other licensee facilities.

4. There weré two abnormal occurrences reported by the Agreement States.
One event involved a radiation overexposure of a radiographer's
assistant. The other involved transportation of a package with
radiation levels in excess of limits.

This report also contains information updating previously reported abnormal
occurrences.
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PREFACE
INTRODUCTION

The Nuclear Regulatory Commission reports to the Congress each quarter
under provisions of Section 208 of the Energy Reorganization Act of 1974
on any abnormal occurrences involving facilities and activities regulated
by the NRC. An abnormal occurrence is defined in Section 208 as an
unscheduled incident or event which the Commission determines is signifi-
cant from the standpoint of public health or safety.

Events are currently identified as abnormal occurrences for this report
by the NRC using the criteria delineated in Appendix A. These criteria
were promulgated in an NRC policy statement which was published in the
Federal Register (42 FR 10950) on February 24, 1977. In order to provide
wide dissemination of information to the public, a Federal Register
nctice is issued on each abnormal occurrence with copies distributed to
the NRC Public Document Room and all local oublic document rooms. At a
minimum, each such notice contains the date and place of the occurrence
and describes its nature and probable consequences.

The NRC has reviewed Licensee Event Reports, licensing and enforcement
action (e.g., violations, infractions, deficiencies, civil penalties,
license modifications, etc.), generic issues, significant inventory
differences involving special nuclear material, and other categories of
information available to the NRC. The NRC has determined that only those
events, including those submitted by the Agreement States, described in
this report meet the criteria for abnormal occurrence reporting. This
report, the fifteenth in the series, covers the period between October 1
December 31, 1978. Events which occurred during this quarter and are
later determined tc be abnormal occurrences will be included in the next
quarterly report. Some events require considerable time and effort to
analyze due to the complexity of situations where actual consequences are
not readily apparent and additional facts are required.

Information reported on each event includes: date and place; nature and
probable conseguences; cause or causes; and actions taken to prevent
recurrence.
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THE REGULATORY SYSTEM

The system of licensing and regulation by which NRC carries out its
responsibilities is implemented through rules and regulations in Title 10
of the Code of Federal Regulations. To accomplish its objectives, NRC
regularly conducts licensing proceedings, inspection and enforcement
activities, evaluation of operating experience and confirmatory research,
while maintaining programs for establishing standards and issuing technical
reviews and studies. The NRC's role in requlating represents a complete
cycle, with the NRC establishing standards and rules; issuing licenses
and permits; inspecting for compliance; enforcing license requirements;
and carrying on continuing evaluations, studies and research projects to
improve both the regulatory process and the protection of the public
health and safety. Public participation is an element of the regulatory
process.

In the licensing and regulation of nuclear power plants, the NRC follows
the philosophy that the health and safety of the public are best assured
through the establishment of multiple levels of protection. These multiple
levels can be achieved and maintained through regulations which specify
requirements which will assure the safe use of nuclear materials. The
regulations include design and quality assurance criteria appropriate for
the various activities licensed by NRC. An inspection ana enforcement
program helps assure compliance with the regulations. Stringent require-
ments for reporting incidents oy events exist which help identify deficien-
cies early enough to prevent serious consequences and aid in assuring

that prompt and effective corrective action is taken to prevent their
recurrence.

Most NRC lTicensee employees who work with radioactive materials are
required to utilize personnel monitoring devices such as film badges or
TLC (thermoluminescent dosimeter) badges. These badges are processed
periodically and the exposure results normally serve as the official and
legal record of the extent of personnel exposure to radiation during the
period the badge was worn. If an individual's past exposure history is
known and has been sufficiently low, NRC regulations permit an individual
in a restricted area to receive up to three rems of whole body exposure
in a calendar quarter. Higher values are permitted to the extremities or
skin of the whole body. For unrestricted areas, permissible levels of
radiation are considerably smaller. Permissible doses for restricted
areas and unrestricted areas are stated in 10 CFR Part 20. In any case,
the NRC's policy is to maintain radiation exposures to levels as low as
reasonably achievable.
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REPORTABLE OCCURRENCES

Since the NRC is responsible for assuring that regulated nuclear activities
are conducted safely, the nuclear industry is required to report incidents
or everts which involve a variance from the regulations, such as personnel
overexposures, radioactive material releases above prescribed limits, and
malfunctions of safety-related equipment. Thus, a reportable occurrence

is any incident or event occurring at a licensed facility or related to
licensed activities which NRC licensees are required to report to the

NRC. The NRC evaluates each reportable occurrence to determine the

safety implications involved.

Because of the broad scope of regulation and the conservative attitude
toward safety, there are a large number of events reported to the NRC.
The information provided in these reports is used in the NRC and the
industry in their continuing evaluation and improvement of nuclear
safety. Most of the reports received from licensed nuclear power
facilities describe events that did not directly invo.ve the nuclear
reactor itself, but involved equipment and components which are
peripheral aspects of the nuclear steam supply system, and are minor in
nature with respect to impact on public health and safety. The majority
are discovered during routine inspection and surveillance testing and are
corrected updn discovery. Typically, they concern single malfunctions of
components or parts of systems, with redundant operable components or
systems continuing to be availablie to perform the design function.

Information concerning reportable occurrences at facilities licensed or
otherwise regulated by the NRC is routinely disseminated by NRC to the
nuclear industry, the public, and other interested groups as these events
occur. Dissemination includes deposit of incident reports in the NRC's
public document rooms, special notifications to licensees and other
affected or interested groups, and public announcements. In addition, a
biweekly computer printout containing information on reportable events
received from NRC licensees is sent to the NRC's more than 120 Jlocal
public document rooms throughout the United States and to the NRC Public
Document Room in wWashington, D.C.

The Congress is routinely kept informed of reportable events occurring at
licensed facilities.
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AGREEMENT STATES

Section 274 of the Atomic Energy Act, as amended, authorizes the
Commission to enter into agreements with States whereby the Commission
relinguishes and the States assume regulatory authority over byproduct,
source and special nuclear materials (in quantities not capable of
sustaining a chain reaction). Compa Sle and compatible programs are the
basis for agreements.

Presently, information on reportable occurrences in Agreement State
Iicensed activities is publicly available at the State leval. Certain
information is also provided to the NRC under exchange of information
provisions in the agreements. NRC prepares a semiannual summary of this
and other information in a document entitled, "Licensing Statistics and
Other Data," which is publicly available.

In early 1977 the Commission determined that abnormal occurrences happening
at facilities cf Agreement State licensees should te included in the
quarterly report to Congress. The abnormal occurrence criteria included

in Appendix A is applied uniformly to events at NRC and Agreement State
iicensee facilities. Procedures have been developed and implemented and
any abnormal occurrences reported by the Agreement States to the NRC are
included in these gquarterly reports to Congress.



REPORT TO CONGRESS ON ABNORMAL OCCURRENCES
OCTOBER-DECEMBER 1978
NUCLEAR POWER PLANTS
The NRC is reviewing events reported at the 70 nuclear power plants
licensed to operate during the fourth quarter of 1978. Through the end
of December, the NRC had determined that the following event was an

abnormal occurrence.

78-5 Loss of Containment Integrity

Preliminary information pertaining to this incident was reported in the
Federal Register (43 FR 60350). Appendix A (Example 2 of "For Commercial
NucTear Power Plants") of this report notes that a major degradation of
the primary containment boundary can be considered an abnormal occurrence.

Date and Place - On July 26, 1972, the Northeast Nuclear Energy Company

NN reported to the NRC an event at Millstone Unit 2, a pressurized
water nuclear plant located in New London County, Connecticut. On
September 3, 1978, the Public Service Electric and Gas Company (PSE&G)
reported a similar event at Salem Unit 1, a pressurized water nuclear
plant located in Salem County, New Jersey.

Nature and Probable Conseguences - The events reported at Millstone

Unit 2 and Salem Unit 1 involved loss of automatic valve closure
capability for certain large sized isolation valves in the containment
ventilation systems while the valves were open for containment purging
operations. Such loss of closure capability significantly degraded the
containment Teakage retention integrity for extended time periods (hours
to days) in some cases while the units were operating ¢ power. The
automatic closure feature was lost because the signals which are intended
to initiate automatic closure under certain accident conditions were
either bypassed or overridden and therefore inaffective. Normal purging
activities do not require the negating of any autcmatic closure signals.

No radiological accidents occurred during these periocds and therefore
these safety features were not challenged. However, if a design basis
Loss of Coolant Accident (LOCA) had occurred under these conditions, the
offsite consequences would have increased above those anticipated with
the automatic containment isolation valve closure feature operable. In
addition, as described below, the performance of the Emergency Ccre
Cooling Systems (ECCS) may have also been degraded due toc a decrease in
the pressure buildup inside the containment during the accident. The
containment systems and the emergency core cooling systems (Figure 1) are
two of many safety features at nuclear power plants.
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The containment systems include a large chick-walled building or vesse!
surrounding the reactor and its primary coolant system which is designed

to be a leak tight enclosure to 1imit accidental releases of radiocactivity

to the environment. The emergency core cooling systems (ECCS) are designed

to automatically supply water to the reactor core to mitigate the consegquences
of postulated accidents where the normal cooling water is lost.

Containment buildings are designed with ventilation or purging systems
which can add fresh air and exhaust the containment atmosphere to maintain
the temperature, humidity, pressure and the radiocactivity levels within
acceptable limits. (As shown i1n Figure 1, the exhausted air is normally
filtered to reduce the amount of radioactivity and particles released to
the environment. It is also monitored to prevent releases in excess of
the limits in the Technical Specifications.) These systems must be
isolated to provide for containment integrity, when needed. For this
purpose, each purge inlet and outlet pipe has twoc isolation valves, as do
the other containment penetrations. These valves, which are permitted to
be opened for purging during normal plant operation, are designed to
automatically close in a very short time period, if needed for containment
isolation. At many of the operating nuclear power plants, the normal
containment purge systems use large pipes--ranging from two feet to more
than five feet in diameter.

Purging does not occur continually at these plants (i.e., the containment
isolation vaives are normally closed). As mentioned earlier, when contain-
ment isolation valves are opened for purging, the automatic valve closure
signals are normally operable. A containment isolation actuation signal,
such as the containment high radiation signal, would then initiate rapid
closing of the valves well within the vaive closure times included in the
design basis assumptions. The offsite consequences of any radioactive
releases to the environs would be as realistically evaluated in the
Environmental Impact Statement. However, in the unlikely event of a
postulated design basis loss-of-coolant accident (LOCA) while purging
with these containment valves open and their closure signals inoperative,
the containment would have an unacceptably high leakage rate of radio-
activity to the environment. This increased containment leakage rate
would also result in a reduced containment pressure buildup during the
postulated accident wnich, in turn, could degrade the ECCS performance.
Parametric calculations indicate that the low containment pressure would
result in a calculated reduction in core reflood rate and heat removal
capability and would lead to higher calculated fuel cladding temperatures.

[f the LOCA occurred while purging with the valve closure signals negated,
although operator action may result in a decrease in the radicactive
release to the environs, it is unlikely that operator action could be
taken in time to close the valves to prevent degraded ECCS performance
since (1) blowdown would be complete and peak containment pressure would
be reached in approximately one to two minutes, and (?) there would be no



indication to the operator that the valve closure signals had been bypassed.
The only means the operator would have had to identify the valve status
would be the valve position indication. Even if the operator were to

take manual action, it is questionable whether the valves would be able

to close against the postulated blowdown flow rate through the penetra-
tions unless this action is taken within a few seconds folicwing the
accident.

The details of the two reported events were:

Millstone Unit 2 Event - During a review of operating procedures on

uly 25, 1378, the licensee discovered that since May 1, 1978, intermit-
tent containment purge operations had been conducted with the isolation
signals to the redundant containment isolation valves in the purge inlet
and outlet (48 inch butterfly valves) manually overridden and inoperable.
The isolation signals were manually overridden to purge the containment
with a "high radiation" signal present--see further details below. (This
"high radiation" signal was actually a low value set to initiate actions in
a conservative manner.) The manual override circuitry not only defeated
the "high radiation" actuation signal to closa these valves, but also
bypassed all other isolation signals to these valves.! The operator had
no indication that this bypass condition existed and, consequently, was
not aware that operator action would be required to close the valves in
the event of an_accident.

From May 1 to July 25, 1978 (about 2,000 hours), the containment of
Millstone Unit 2 was purged to reduce radioactivity levels, for interim
periods ranging from 5 minutes to 31 Hours, with purging occurring for
approximately 9% (180 hours total) of the total time period. For each
purge, the levels of radiocactivity released to the environment wers
monitored and were within Technical Specification requirements. However,
the regulations and specifically the plant Technical Specifications both
require the containment isolation valves in lines that open directly to
the containment atmosphere be capable of automatic closure during nurging
or other operations, or such lines must be acceptable on some other
defined basis to mitigate the potential consequences of postulated design
basis accidents.

Salem Unit 1 Event - On September 8, 1978, the NRC was advised that, as a
matter of routine, Salem Unit 1 has been "venting" the containment through
the .antainment ventilalion system valves to reduce pressure. In certain

o manually override a safety actuation signal, the operator cycles the
valve control switch to the closed position and then to the open position.
This action energizes a relay which overrides the safety signal and allows
manual operation independent of any safety actuation signal. This cir-
cuitry is designed in this manner to permit reopening of certain valves
after an accident to allow manual operation of safety equipment.



instances, this venting has occurred with the containment "high particulate”
radiation monitor isoiation signal overridden to the purge valves (36-inch
diameter valves) and pressure-vacuum relief vent valves (10-inch diameter
valves). Override of the containment isolation signal was accomplished

by resetting the train A and B reset buttons.? Under these circumstances,
six valves in the containment vent and purge systems could be opened with
a high particulate isolation signal oresent. This override was performed
after verifying the actual containment particulate radiation levels were
acceptable for venting. The licensee, after further investigation of

this practice, determined that the reset of the particulate alarm also
bypasses the containment isolation signal to the purge valves and the

vent valves and, therefore, these valves would also not have automatically
closed as required in the event of a signal to initiate emergency core
cooling.

The licensee had modified its procedure to preclude venting of the contain-
ment through the purge valves when the containment "high particulate”
alarm exists.

Cause or Causes - The zvents resulted from procedural inadequacies and
design deficiercies. While the containment atmospheres were properly
sampied and the purging (venting) discharges that actually occurred were
within regulatory requirements, the procedures did not adequately address
the operability of.the isolation valves and the limitations on negating
the closure signals. The requirements for having the valves capable of
closing automatically were not discussed, nor were the related Technical
Specifications referenced, in the procedures. Although not a reguirement,
to do so is good practice. Design deficiencies contributed to the event
in that (1) bypassing one safety signal aiso bypassed other safety signals,
and (2) the use of this bypass was not annunciated in the control room.

Action Taken to Prevent Recurrence

Licensees

Northeast Nuclear Energy Company (NNECO) - The immediate corrective

action taken by NNECO, at Milistone Unit 2, was to close, deenergize and
administratively remove the containment purge valves from service (tag
out). Future NNECO actions include the development of procedure revisions
and submission of proposed changes to the Millstone Unit 2 Technical
Specifications. These changes would allow scmewhat higher containment
radiation monitor setpoints, still based on remaining well within allowable
effluent release limits, which will permit containment purging over a

wide range of normal containment conditions without overriding the "high
radiation” signal or any other signal

TThese buttons reset the logic circuits (train A and train 8) associated
with containment isolation.



Public Service Electric and Gas Company (PSE&G) - The immediate corrective
action taken by PSEAG at Salem Unit 1, was to stop venting when override
of the valve closure signals is involved. In addition, PSE&G initiated
design changes sucn that the isolation valves will be closed automatically
by a signal actuating the emergency core cooling systems even if the
containment radiation monitor alarms are overridden.

NRC - The NRC has previously reviewed the practice of purging containment
during operation and, in 1975, revised its licensing program for new
plants by restricting purging during operation.

In a related instance in May 1976, Commonwealth Edison Company reported
that they had stopped the practice of purging containment during operation
at Zion Station after having determined that a safety analysis had not
been performed to assess the affect of purge valve closure time upon ECCS
performance. Preliminary calculations by Commonwealth Edison Compony
indicated that containment pressure would fall below that assumed for the
design basis loss-of-coolant .'cident and that the existimg analysis was
therefore not conservative. The NRC review of this event concluded that
the effect of purging upon ECCS performance was generic to many operating
reactors. However, the significance of this event for public health and
safety was determined to be minor when evaluated on more realistic bases,
i.e., automatic valve closure times on the order of 5 to 10 seconds, with
peak pressure in containment being reached on the order of 1-2 minutes.
This item was therefore given relatively low priority for resolution.

Now based on an assessment of these events, the NRC believes that tighter
controls are warranted on purging and venting operations to assure contain-
ment integrity at these two and other nuclear power plants.

In addition to reviewing'the licensees' corrective actions for these
events, the NRC staff is reviewing the generic implications for other
facilities.

On November 29, 1978, a generic letter was sent by the NRC to all operating
reactor licensees which requested the licensees to commit to stop purging
during operation or to provide a basis why purging during operation

should be permitted. The NRC basis for allowing limited purging through
fast closing valves during operation will be a demonstration of the
capability of the valves to close under postulated accident conditions

and a Technical Specification limitation of 30 hours per year for purging
during operation. The NRC basis for allowing unlimited purging through
fast closing valves during operation will require: (1) demonstration of
the capability of the valves to close under positulated accident conditions,
(2) an assessment demonstrating the acceptability of purging during
operation upon emergency core cooling system performance, (3) containment
purge and isolation instrumentation, and control circuit designs which
conform tu the appropriate safety standards (IEEE Standard 279-1971), and



(4) an assessment demonstrating acceptability of the radiological conse-
quences of the design basis loss-of-cociant accident initiated during
purge operations.

Also, the licensees were requested to review all safety-actuation signal
circuit designs which incorporate a manual override, or negating, feature
to insure (1) that override of a single safety actuation signal does not
bypass other safety actuation signals, and (2) that the use of the manual
override feature is appropriately annunciated in the control room.
Licensees will be required to report the results of their review and
their corrective actions for any nonconforming circuits.

In adaition, the licensees were advised of the necessity for proper
management ccntrols for the use of manual override of safety signals
during nonemergency conditions. NRC will, through their inspection
program, assure that licensees have initiated appropriate follow-up
action.

On December 29, 1978, an NRC Inspection & Enforcement Circular was sent

to all Construction Permit holders which addressed the NRC concerns for
unintentional bypass of isolation and safety actuation signals. The
Circular did not address containment purging since th*< issue is
specifically addressed in the Standard Review Plan _33P) ana .'»s only of
concern for those operating reactors not reviewed (gainst SRP Sectien 6.2.4.

Future reports will be made as armpropriate.
FUEL CYCLE FACILITIES
(Other Than Nuclear Power Plants)

The NRC is reviewing events reported by these licinsees during the fourth
quarter of 1978. Through the end of Cecember, thi: NRC had not determined
that any events were abnormal occur: ances.

OTHER NRC LICENSEES

(Industrial Radiographers, Medical Institutions,
Industrial Users, etc.)

There are currently more than 8,000 NRC nuclear taterial licenses in
effect in the United States, principally for use of radiocisotopes in %ha
medical, industrial and academic fields. Incidents were raported in this
category from licensees such as radiographers, medical institutions, and
byproduct material users.

The NRC i5 reviewing events reported by these licensees during the fourth
quarter of 1978. Through the end of December, the NRC had not determined
that any events were abncormal occurrences.



AGREEMENT STATE LICENSEES

Frocedures have been developed for the Agreement 5States to screen
unscheduled incidents or events using the same criteria as the NRC (see
Appendix A) and report the events to the NRC for inclusion in this report.
Ouring the fourth quarter of 1978, the following Agreement State licensee
event was determined reportable as an abnormal occurrence.

AS78-5 Qverexposure of a Radiographer's Assistant

Appendix A (Example 1 of "For A1l Licensees") of this report notes that
an exposure of the feet, ankles, hands or forearms of any individual to
375 rems or more of radiation can be considered an abnormal sccurrence.

Date and Place - On November 4, 1978, Pittsburgh Testing Laboratory
notified the Louisiana Nuclear Energy Division of an overexposure to a
radiograpner's assistant at the Freeport Chemical Company plant at
Uncle Sam, Louisiana. The incident occurred on November 4, 1978 while
radiographing storage tanks.

Nature and Probable Consequences Following a radiographic exposure the
radiographer’'s assistant approached a Gamma Century exposure device which
was on some scaffolding approximately 30 feet above ground level inside a
storage tank. He locked the exposure device without surveying it and

then proceeded to remove the source guide tube, at which time he noticed

the capsule was protruding from the outlet nipple approximately 1/4-inch.
Thinking that the capsule may be loose, he replaced the guide tube and
notified the radiographer in charge. The radiogracher found that a 3/4-turn
of the crank handle af:er unlccking the exposure device returned the source
to the shielded position. The assistant's and the radiographer's dosimetars
were off-scale, and both film badges were returned for immediate processing.
The film badge supplier reported a whole-body dose of 3.5 rems to the
radiographer's assistant and 410 millirem to the radiographer. Ffrom a
re-enactment of the incident, it was calculated that the radiographer's
assistant received a dose of from 800 to 1000 rems to his right hand. No
hand exposure was received by the radiographer.

No outward evidence of injury to the assistant radiographer's hand has
occurred. Shortly after the incident, the employee noticed some Jiscomfort
in his hand and consulted a physician; however, it was diagnosed as
tendinitis, rather than due to radiation injury.

Cause or Causes - The primary cause of this excessive exposure was the

allure of the radiographer's assista® to perfcrm a survey of the exposure
device to insure that the source had _cen returned to the shielded position.
A contributing factor in the incident was the assistant's fal a impression
that if the device is locked, the scurce is in the safe pasition.



Actions Taken to Prevent Recurrence

Licensee - The licensee has restricted the radiographer's assistant's
work for the remainder of the cilendar juarter and has reinstructed all
personnel in the proper use of survey meters.

Louisiana Nuclear Energy Division - The Louisiana Nuclear Energy Oivision
has cited the licensee with appropriate viclations for the excessive
exposure and the failure to make a proper survey.

This incident is closed for purposes of this report.

AS78-6 Transportation of Packane with Radiation Levels in Excess
of Limits

Appendix A (Example 2 of "For All Licensees") of this report nctes that
an exposure to an individual in an unrestricted area such that the wheole
body dose received exceeds 0.5 rem in one calendar year can be considered
an abnormal occurrence.

The incident involved members of the public and licensee perscnnel in
both Agreement and non-Agreement States. The shipment originated in
Colorado, an Agreement State, and all estimated personnel exposures in
excess of the Abnormal Occurrence threshold occurred in Colorado.

Date and Place - On October 18, 1978, the NRC was notified by one of its
Ticensees, lechnical (Operations, Inc., of Burlingtcn, Massachusetts, that

a package containing a ~adioactive source had been received with external
radiation levels exceeaing NRC and DOT regulations. The package had been
shipped to Technical Operations by Testing Censultants, Inc., 2 Colorado
licensee. Testing Consultants notified Colorado radiation control personnel
of the incident on October 18, 1978.

Nature and Probable Consequences - A package containing an industrial radio-
graphic source was shipped from Oenver, Colorado to Burlington, Massachusetts
through airports in Memphis, Tennessee, and Boston, Massachusetts. Upon
receipt at its destination, the package was being carried into the Technical
Operations, Inc. receiving area when a nearby radiation monitor alarmed.

A radiation survey showed radiation levels of 250 millirem per hour at one
meter from the top of the package, considerably more than expected. Based

on this measured dose rate, radiation levels at the surface of the package
were calculated to be up to 10 rem per hour. Subsequent investigations Dy
NRC inspectors and representatives of the States of Colorado, Tennessee, and
Massachusetts showed that up to 32 people had handled or been in proximity to
the package at sometime during shipment. The calculated radration exposure to
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most of these individuals was very small, however, it is estimated that
four individuals may have received radiation axposures between 500 and

720 millirem. The actual radiation exposures received by these individuals
are likely to have been small, since worst case circumstances were used

in estimating the radiation exposures. These radiation exposures are

well below radiation exposures necessary for clinical manifestations of
radiation injury. However, they do exceed the abnormal! occurrence reperting
threshold of 500 millirem exposure in one calendar year to persons in an
unrestricted area.

On October 16, 1978, a Technical Operations, Inc., Model 750 Radiographic
Source Changer was loaded with a decayed nominal 11 curie iridium=192
sealed source by Testing Consultants, Inc., a State of Colorado licensee
for return to Technical Operations, In_., the source supplier. The
source changer is used to transport new and decayed seaied sources used
in radiographic devices during the performance of industrial radiography.
The sealed source is attached to a long teleflex drive cable which is
used to vary the position of the source from a locked (fully shielded)
position to positions used for radiography when the source is in the
radiographic device. Subsequent to transfer from the radiographic device
to the scurce changer, the radiocactive source was locked in place in the
changer, and a radiation survey was made which showed expected low radiation
levels. The teleflex drive cable was then coiled to prepare the changer
for shipment. DQifficulty was experienced in cciling the cable. Due to
the screw=-like nature of the teleflex drive cable, rotation of the cable
most likely caused the source to move from the fully shielded position at
this time. No additional surveys were made of the changer prior to
shipment. OQOuring the course of shipment, 32 people handled or were in
proximity to the changer, including a secretary, 4 truck drivers, 5 cargo
handlers, 5 flight personnel on 2 cargo aircraft, and 17 airport ground
personnel. All exposures estimatec at 500 millirem or more occurred in
Colorado. From calculations it is estimated that a secretary at Testing
Consultants received 720 millirem (the package was near the secretary's
desk for about six hours), two Federal Express cargo handlers received
500 millirem each, and a Federal Express hazardous materials handler
received 540 millirem,

Cause or Causes - Based on a demonstration by Technical Operations personnel,
NRC inspectors concluded that it is possible to lock a Technical Operations
Model 750 Source Changer without the radioactive source being in a fully
shielded position and that it is possible for the radicactive source to

move from the fully shielded position if the teleflex drive cable is

rotated when the teleflex cable is coiled for shipment. A radiation

survey, made after the package was completeiy ready for shipment, would

have detected either circumstance. Such 2 survey was required by Testing
Consuitants procedures, but was not performed by Testing Consultants.
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Action Taken to Prevent Recurrence

State of Colorado As a result of the State's investigation, Testing
Consultants was cited for five items of noncompliance. The two most
significant items were (1) failure to perform and record a survey of the
loaded shipping container, and (2) allowing radiation levels in unrestricted
areas which could result in an individual receiving a dose in excess of

2 millirems in any one hour (or 500 millirems in any calendar year).

Testing Consultants The licensee stated that individuals would be
instructed to perform a radiation survey of each shipping container
immediately prior to delivering the package to a carrier for Lransport.

Technical Operations Technical Operations personnel indicated they plan
to modify the operating instructions for the Mode! 750 Source Changer to
call special attention to this ecccurrence and stress the importance of a
radiation survey after the changer is completely ready for shipment.
Technical Operations personnel dissassembled the changer locks and examirned
them for wear. [t was found that all components met original engineering
specifications. Technical Operations is also reviewing the possibility

of a design change to prevent the source from moving if the teleflex

drive cable is rotated.

NRC and State Representatives - The circumstances surrounding this incident
were thoroughly investigated by NRC inspectors and State representatives.
The calculated exposures are based on a detailed reenactment of the

handling of the package from its preparation for shipping to its destination.

This incident is closed for purposes of this report.
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APPENDIX A
ABNORMAL OCCURRENCE CRITERIA

The following criteria for this report's abnormal occurrence determira-
tions were set forth in an NRC policy statement published in the Federal
Register (42 FR 10950) on February 24, 1977.

Events involving a major reduction in the degree of protection of
the public health or safety. Such an event would involve a moderate
or more severe impact on the public health or safety and could
include but need not be limited to:

1.

Moderate exposure to, or release of, radicactive material
licensed by or otherwise regulated by the Commission;

Major degradation of essential safety-related equipment; or

Major deficiencies in design, construction, use of, or manage-
ment controls for licensed facilities or material.

Examples of the types of events that are evaluated in detail using
these criteria are:

For All Licensees

Exposure of the whole body of any individual to 25 rems or more
of radiation; exposure of the skin of the whole body of any
individual to 150 rems or more of radiation; or exposure of the
feet, ankles, hands or forearms of any individual to 375 rems
or more of radiation (10 CFR Part 20.403(a)(1)), or equivalent
exposures from internal sources.

An exposure to an individual in an unrestricted area such that
the whole body dose received exceeds 0.5 rem in one calendar
year (10 CFR Part 20.105(a)).

The release of rad -active material to an unrestricted area in
concentrations whi ., if averaged over a period of 24 hours,
exceed 500 times the regulatory limit of Appendix 8, Table II,
10 CFR Part 20 (10 CFR Part 20.403(b)).

Radiation or contamination levels in excess of design values on
packages, or loss of confinement of radicactive material such
as: (a) a radiation dose rate of 1,000 mrem per hour three
feet from the surface of a package containing the radicactive
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material, or (b) release of radicactive material from a package

in amounts greater than the regulatory limit (10 CFR Part 71.36(a)).

Any loss of licensed material in such quantities and under such
circumstances that substantial hazard may result to persons in
unrestricted areas.

A substantiated case of actual or attempted theft or diversion
of licensed material or sabotage of a facility.

Any substantiated loss of special nuclear material or any
substantiated inventory discrepancy which is judged to be
significant relative to normally expected performance and which
is judged to be caused by theft or diversion or by substantial
breakdown of the accountability system.

Any substantial breakdown of physical security or material
control (i.e., access control, containment, or accountability
systems) that significantly weakened the protection against
theft, Jdiversion or sabotage.

An accidental criticality (10 CFR Part 70.52(a)).

A major deficiency in design, construction or operation having
safety implications requiring immediate remedial action.

Serious deficiency in management or procedural controls in
major areas.

Series of events (where individual events are not of major
importance), recurring incidents, and incidents with implica-
tions for similar facilities (generic incidents), which create
major safety concern.

For Commercial Nuclear Power Plants

|

Exceeding a safety limit of lTicense Technical Specifications
(10 CFR Part 50.36(c)).

Major degradation of fuel integrity, primary coolant pressure
boundary, or primary containment boundary.

Loss of plant capability to perform essential safety functions
suc,. that a potential release of radiocactivity in excess of

10 CFR Part 100 guidelines could result from a postulated tran-
sient or accident (e.g., loss of emergency core cooling system,
loss of control rod system).
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Discovery of a major condition not specifically considered in
the Safety Analysis Report (SAR) or Technical Specifications
that require immediate remedial action.

Personnel error or procedural deficiencies which result in loss
of plant capability to perform essential safety functions such
that a potential release of radiocactivity in excess of 10 CFR
Part 100 guidelines could result from a postulated transient or
accident (e.qg., loss of emergency core cooling system, loss of
control rod systems)

For Fuel Cycle Licensees

1.

A safety limit of license Technical Specifications is exceeded
and a plant shutdown is required (10 CFR Part 50.36(c))

A major condition not specifically considered in the Safety
Analysis Report or Technical Specifications that requires
immediate remedial action.

An event which seriously compromised the ability of a confine-
ment system to perform its designated function.
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APPENDIX 8
UPDATE OF PREVIOUSLY REPORTED ABNORMAL OCCURRENCES

During the October through December 1978 period, the NRC, NRC licensees
and other involved parties, such as reactor venders and architects and
engineers, continued with the implementation cf actions necessary to
prevent recurrence of previously reported abnormal occurrencas. The
referenced Congressional abnormal occurrence reports below provide the
initial and any updating information on these abnormal occurrences.
Those occurrences not now considered closed will be discussed in
subsequent reports in the series.

NUCLEAR PCWER PLANTS

The following abnormal occurrence was originally reported in NUREG-75/090,
"Report to Congress on Abnormal Occurrences: January-June 1975," and
updated in subsequent reports in this series, i.e., NUREG-0090-1 and 6.

It ie further updated as follows:

75-7 Steam Generator Feedwater Flow Instability at Pressurized
Water Reactors

Since the previous-1977 update of this item (NUREG-0090-6), addition:’
incidents of steam generator water hammer have occurred at pressuri .d
water reactors (PWRs). Between January 1, 1977 and December 31, 19 1,
five water hammer events were reported in PWR steam generator feedi. .er
systems. A related event also occurred in a feedwater system which was
due to dynamic instability of the feedwater regulating valves. In all
events reported to the NRC, the damage was minor and did not pose a
threat to the health and safety of the public. Damage occurred in only
four of the above events and was limited to two snubbers, twe cracked
welds, and three feeu ater regulating valves.

Steam generator water hammer has occurred in certain nuclear power plants
as a result of the rapid condensation of steam in a steam generator
feedwater line. The consequent acceleration of a slug of water which
upon impact ("hammering") within the piping system causes undue stresses
in the piping and its support system. The significance of these events
varies from plant to plant. 3ince the to*al loss of feedwater could
affect the ability of the plart to cool down after a reactor shutdown,
the NRC is concerned about these events occurring, even though an ev.nt
with potentially serious consequences is unlikely to happen.

Because of the continuing occurrence of water hammer events, the NRC, in
September 1977, informed all PWR licensees that water hammer events due
to the rapid condensation of steam in the feedwater lines of steam
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gene ~ators represented a safety concern and that further actions by
licensees for Westinghouse and Combustion Engineering designed nuclear
steam supply systems are warranted to assure that an acceptably low risk
to public safety due to such events is maintained. Accordingly, these
licensees were requested to submit prrposed hardware and/or procedural
modifications, if any, which would be necessary to assure that the feedwater
lines and feedrings remain filled with water during normai as well as
transient operating conditions. At the same time, the NRC provided each
PWR licensee with a copy of its consultant's report, "An Evaluation of
PWR Steam Generator Water Hammer," NUREG-0291. A1)l 22 licensed operating
PWR facilities responded to the NRC September 1977 letter. The NRC has
completed review of five of these and concluded that the proposed
modifications to reduce the occurrence of water hammer are acceptable.

The NRC expects to complete the review of the remaining 17 facilities

in early fiscal year 1980. The means employed to reduce water hammer
includes the installation of loop seals, J-tubes to the feedwater sparger,
and automatic initiation of the auxiliary feedwater flow to maintain the
sparger and associated piping full of water to preclude water hammer.
Additionally, administrative controls have been established to limit the
flow of auxiliary feedwater wien a feedwater line might contain team.

The previously reported incidents of feedwater instability that occurred

at the Duquesne Light Company's Beaver Valley Unit 1 in Beaver County,
Pennsylvania have been analyzed and corrective action has been taken.

These events involved the interaction of water hammer pressure waves with

a feedwater control valve that caused sustained oscillations in valve

motion and pressure. The balanced double plugs in all feedwater control

valves were replaced with ported cylinders to correct this type of instability.

As mentioned in the earlier reports, design margins have been adequate to
limit the consequences of these occurrences. Also, redundant means do
exist for plant cool down after a reactor shutdown should a loss of
feedwater occur to the steam generators.

Future reports will be made as appropriate.

X X X %X X kX kX X X
The following abnormal occurrence was originally reported in NUREG-0090-5,
"Report to Congress on Abnormal Occurrences: July-September 1976," and

updated in a subsequent report in this series, i.e., NUREG-0090-8. It is
further updated as follows:

76-11 Steam Generator Tube Integrity

Since the 1977 update of the item (NUREG-0090-8), the following significant
developments related to pressurized water reactor (PWR) steam generator
tube integrity have occurred.
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Westinghouse Designed Units

Degradation of steam generator tubes, due to a corrosion-related phenomencn
known as "denting," has continued in Westinghouse manufactured pressurized
water reactor systems. Affected units include Surry Units 1 and 2,

Turkey Point Units 3 and 4, Connecticut Yankee, R. E. Ginna, Indian Point
Units 2 and 3, Point Beach Units 1 and 2, H. B. Robinson, and San Onofre.

Steam generator replacement programs at Surry Units 1 and 2 have been
reviewed and the Safety Evaluation Report published. Replacement of
Surry Unit 2 steam generators s tentatively scheduled to begin in early
February of 1979 and Unit 1 steam generators in the fall of 1979.
Replacement programs for Turkey Point Units 3 and 4 are under review.

Yankee Rowe and Point Beach Unit 1 experienced small steam generator tube
leaks due to a phenomenon designated as "deep crevice cracking.”

Combustion Engineering (CE) Designed Units

Degradation of steam generator tubes due to "denting” has continued at
Maine Yankee and Millstone Unit 2. Modifications at these and other
similar units have ceen made to mitigate the effects of "denting."

Consumers Power Company has stated that they are considering replacement
of the Palisades steam generators because over 20 percent of the Palisades
steam generator tubes have been plugged due to an earlier tube wastage
problem which has generally been arrested.

During an April 1978 inspection, minor denting was discovered in the
St. Lucie Unit 1 steam generators. A program for chemical cleaning is
under review by the NRC and cleaning is planned for April 1979.

Babcock & Wilcox (B&W) Designed Units

Between July 1977 and April 1978, two tube leaks occurred at QOconee
Unit 1, and one tube leak at Oconee Unit 2, and one tube ieak at Oconee
Unit 3. Three of these leaks were due to circumferential fatigue cracks
and one leak in Unit 1 was a leaking tube weld. No lTeaks have occurred
since April 1978.

Duke Power Company and B&W have .ngertaken a tube sleeving demonstration
program at Oconee Unit 1. The purpose of the tube sleeves is to reduce
the dynamic stresses in the region of previously indicated tube abnormalities.

During the October 1978 steam generator tube inspection and tube plugging
operations at Oconee Unit 1, two steam generator tube plugs were lost in
the primary coolant system. Further details are provided below.
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Details of the experiences Dy the three PWR reactor designers since
mid=1977 are described below.

westinghouse

Steam generator tube "denting" is a corrosion-related phenomenon
resulting from the build-up of support plate corrosion product in
the annulus between the tubes and the tube support plates. In-plane
forces caused by the build-up of corrosion products eventually cause
"denting" of the tubes and deformation of the tube support plates.
This phenomenon has resulted in stress corrosion cracking and leaks
at the tube/tube support plate intersections and in the U-bend
sections of tubes which were highly stressed because of support
plate deformation. Denting has been observed in plants which made a
change over from phosphate to all-volatile secondary water chemistry
treatments and in plants which have operated exclusively with the
ali-volatile-treatment (AVT). Concern for cracking in the U-bend
section of the tubes has been alleviated by plugging the inner row
tubes in the susceptible units.

Leaks due to stress corrosion cracking at the tube to tube suppurt
plate "dent" locations continue to occur. These leaks are not
considered 4 significant safety hazard because the tube is constrained
by the tube support plate at the dent location and will retain its
integrity under postulated accident conditions. During normal
operation, stress corrosion cracking will progress at a stable rate,
close monitoring will result in leakage detection, and corrective
actions taken.

Continued deterioration and plugging of tubes leads to a reduction
of steam generator heat transfer capability and ultimately to a
decrease in electric power generation capability. Some severely
affected units are approaching the point where it is becoming
economically infeasible to continue operation. The licensees
involved, Virginia Electric and Power Company and Florida Power ang
Light Company, have taken steps for the possible replacement of the
steam generators at the Surry and Turkey Point units. The proposed
replacement program at Surry Units 1 and 2 have been reviewed by the
NRC and the Safety Evaluation Report completed. Replacement of the
Unit 2 steam generators is scheduled to begin in early February of
1979 and Unit 1 replacement is scheduled for the fall of 1979.
Replacement programs for Turkey Point Units 3 and 4 are under
review.

Wwestinghouse is also developing a technigue for returing steam
generators rather than replacing the entire component. The procedure
has been performed at a prototype facility constructed by Westinghouse.
A topical report regarding the procedure is axpected to be submitted
for NRC review in early 1979.
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On September 20, 1978, Point Beach Unit 1 was shutdown when a primary
to secondary leak exceeded the unit's technical specification leakage
rate limit. Eddy current testing (ECT) revealed that the source of

the leak was two tubes with cracks located within the thickness of

the tube sheet. In addition to the two leaking tubes, ECT revealed
four tubes with similar cracking within the tube sheet. This phenomencn
is known as "deep crevice cracking." Early generation steam generatars
in which the tubes were not full-depth expanded in the tube sheet

méy be susceptible to this phenomenon. Because of the constraint
provided by the tube sheet, the deep crevice cracks are not considersd
a significant safety concern during normal operation or postulated
accident conditions.

Combustion Engineering

"Denting" has been observed at four CE plants: Maine Yankee, Millstone
Unit 2, Palisades, and St. Lucie Unit 1. With the exception of
Palisades, denting is limited to the upper "drilled design" suoport
plates (similar to Westinghouse) in these units. The lower su, port
plates in the Palisades steam generators are of the "drilled design”
and have suffered denting. Millstone Unit 2, Maine Yankee, and
Arkansas Nuclear One Unit 2, all of similar CE design, have removed
lugs and portions of the solid rim in the uppermost support plates

to reduce the susceptibility of the plates to denting-related cracks
and tube distortion.

Denting was discovered in the upper tube support plates at St. Lucie
Unit 1 during inspections conducted in April 1378. Steam generator
inspections conducted in November 1978 indicated that the level of
denting had increased slightly; although most of the support plate
annuli were closed with corrosion products, the support plates
appeared to be in good condition. Florida Power and Light Company
has proposed a chemical cleaning process intended to remove the
corrosion products from the tube/tube support plate crevices before
the magnitude of denting becomes excessive. This program is being
carefully reviewed by the NRC. Chemical cleaning is planned for
April 1979.

Babcock & Wilcox

Leaks in B&W steam generators have Deen limited to the Oconee Nuclear
Plant where the first tube leak occurred i1 July 1976. To date, 14
tube leaks, al) at the Oconee units, have occurred in B&w steam
generators. The majority of these leaking tubes were located adjacent
to the open inspection lane. Laboratory examinaticn of removed
defective tubes indic.ted that the tube failures were caused by the
propagation of circumfirential fatigue cracks by flow-induced vibration
The initiation aechani:m for the cracks is unknown.
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B&W and Duke Power Co. are investigating the possibility of eliminating
this phenomenon through tube sleeving. In a demonstration program
reviewed and approved by the NRC, Duke Power Company has installed a
limited number of tube sleeves in the Oconee Unit 1 steam generators.
The sleeves do not function as a primary or secondary pressure

boundary but only as a stiffening device to reduce dynamic stresses.

On October 19, 1978, Duke Power Company informed the NRC that two
steam generator tube plugs had been lost at the Oconee Unit 1 Nuclear
Power Plant and were believed to be loose in the primary coolant
system. The two plugs were lost during tube plugging operations in
the Unit 1, B steam generator. The lost plugs are approximately

2 inches in length, 1/2-inch in diameter and 1/2-pound in weight.
Efforts to locate and retrieve the plugs were unsuccessful. The NRC
reviewed the safety significance of the loose plugs and determined
that operation with the plugs loose in the primary coolant system
was acceptable. Duke Power Company has modified their tube plugging
quality assurance program and the NRC Office of Inspection and
Enforcement is reviewino the revised program to ensure that the
possibility of losing more plugs in the future is minimized.

NRC Actions

The NRC staff continues to closely monitor, review and evaluate, and
approve the acceptability of continued operation of plants experiencing
steam generator tube problems. A number of generic reviews and studies
have been undertaken as part of three generic tasks in the NRC Program
for the Resolution of Generic Issues. Specifically the generic Task
Action Plans A-3, A-4, and A-5 are directed at the particular problems of
Westinghouse, Combustion Engineering and Babcock and Wilcox.

Under these tasks generic studies will be conducted to (1) evaluate
inservice inspection results from operating reactors, (2) evaluate the
consequences of tube failures under postulated accident conditions, (3)
evaluate tube structural integrity, (4) establish tube plugging criteria
based on new information, (5) define the requirements for monitoring
secondary coolant chemistry, (6) evaluate inservice inspection methods,
and (7) review design improvements proposed for new plants.

On Sept:mber 7 and 8, 1978, the NRC, Division of Operating Reactors,
sponsored a steam generator workshop in Bethesda, Maryland. The warkshop
included presentations by representatives from Westinghouse, Combustion
Engineering (CE), Babcock and Wilcox (B&W), and the National Laboratories
involved in the Task Action Plans and a panel discussion of significant
issues affecting steam generator integrity was conducted. Approximately

200 attended. The workshop provided a forum for the exchange of information
throughout the industry and with the NRC.
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The following abnormal occurrence was originally reported in NUPEG-0090-6,
"Report to Congress on Abnormal Occurrences: October-D..ember 1976," and
updated in a subsequent report in this series, i.e., NUREG-0090-7. 1t is
further updated as follows:

76-16 Feedwater Nozzle Cracking in Boiling Water Reactors

Beginning in 1974, inspections at 21 of the 23 applicable boiling water
reactor (BWR) plants licensed for operation in the U.S. have disclosed
some degree of cracking in the feedwater nozzles of the reactor vessel at
all but three of the 21 plants inspected. The exceptions were a plant
with less than two years of operation at the time of inspection, a plant
with welded nozzle thermal sleeves, and a plant which originally had
tight interference-fit sleeves and whose nozzles were inspected and found
crack free by ultrasonic means, but which has nonetheless undergone clad
removal and received new sleeves. Two other facilities have not yet
accumulated significant operating time and have not yet been inspected,
although all will eventualily be inspected. Those plants inspected to
date which have exhibited feedwater nozzle cracking are as follows:

Plant Name ! Licensee Location

Browns Ferry Unit 1
Browns Ferry Unit 2
Brunswick Unit 2
Cooper Station

Dresden Unit 2
Dresden Unit 3

Hatch Unit 1

Humboldt Bay
Miilstcne Unit 1
Monticello

Nine Mile Point Unit ]
Qyster Creek Unit 1

Tennessee Valley Authority
Tennessee Valley Authority
Carolina Power & Light

Nebraska Public Power
District

Commonwealth Edison Co.
Commonwealth Edison Co.
Georgia Power Co.

Pacific Gas & Electric Co.

Northeast Nuclear Energy Co.

Northern States Power Co.
Niagara Mohawk Power Co.

Jersey Central Power &
Light Co.

Limestone County, AL
Limestone County, AL
Brunswick County, NC
Nemaha County, NE

Grundy County, IL
Grundy County, IL
Appling County, GA
Humboldt County, CA
New London County, CT
wright County, MN
Oswego County, NY
Ocean County, NJ



Plant Name

Peach Bottom Unit 2
Peach Bottom Unit 3
Pilgrim Unit )
Quad-Cities Unit 1
Quad-Cities Unit 2
Vermont Yankee
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Licensee

Philadelphia Electric Co.
Philadelphia Electric Co.

Boston Edison Co.
Commonwealth Edison Co.
Commonwealth Edison Co.

Vermont Yankee Nuclear
Power Corp.

Location

York County, PA

York County, PA
Plymouth County, MA
Rock Islana County, IL
Rock Island County, IL
windham County, VT

The feedwater nozzles, part of the pressure vessel, are an integral part
of the primary pressure boundary of the reactor coolant system and form a
second barrier (after the fuel cladding) to the release of radicactive

fission products.

All of the repaired BWF feedwatar nozzles met the

pressure vessel code limits, however, and no immediate action was called
for. Because relatively small amounts of base metal have been removed,
there has been no significant reduction in safety margins. Nevertheless,

the cracking is potentially serious for these reasons:

- Excessive crack growth could lead to impairment of pressure vessel
safety margins requiring more complicated repair work than simple

grinding.

- The design safety margins could be reduced by excessive removal of

base metal.

- The exposure to radiation of the personnel performing inspection and
repair tasks can be considerable.

- The repair of these kinds of cracks can result in considerable
shutdown time at the plant affected.

The reactor vender (the General Ejectric Company) and the NRC have

concluded from their respective studies that:

(1) the crack initiation

is caused by fluctuations or "cycling" of the temperature on the inside
surface of the nozzles; {2) the stainless stee! cladding exhibited less
resistance to crack initiaiion than the underlying low-alloy steels, and;
(3) after initiation in the stainless steel cladding, cracks can be
propagated by operational startup and shutdown cycles or other

operationally-induced transients.

The vendor has performed extensive

analysis and testing to confirm the suspected cause of the cracking and
to uncover possible long=term solutions - a newly designed sleeve, removal
of the stainless steel cladding, reducticn of the temperature differential

at the nozzle, or some combination of these.

The licensees involved have

increased the number and extent of inspections of feedwater nozzles with
repair and reinspection where cracks were found.

The vendor has advised
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these licensees to monitor startup and shutdown procedures in an effort
to substantially reduce the time during which cold feedwater is being
injected into the hot pressure vessel,

Control Rod Drive Hydraulic Return Line Cracking

In a closely related area, the NRC was informed in March 1977 by the
General Electric Company that a crack had been found in the nozzle of the
"control rod drive (CRD) return line" in a reactor vessel in a fereign
country. The CRD returr line nozzle is the opening in a BWR pressure
vessel through which the high pressure water in excess of that needed to
operate and cool the CRDs is returned to the pressure vessel. Later in
March, the Philadelphia Electric Company reported that similar cracking
had bee. found in the CRD return line nozzle at its Peach Bottom Atomic
Power Station, Unit 3. The cracks resembled those found in the feedwater
nozzles and seemed to be the result of the same kind of cyclic thermal
stresses that were causing feedwater nozzle cracks. Both the foreign
reactor and the Peach Bottom Unit 3 reactor are representative of a small
number of BWRs which do not have a thermal sleeve in the CRD return line
nozzle.

The licensee removed the cracks in the Peach Bottom CRD nozzle by grinding
out the cracked area, the maximum crack depth being 7/8-inch, and returned
the unit to operation with the CRD return line "valved out" and with the
flow and pressure in the CRD hydraulic system modified.

Inspection of other CRD return line nozzles which incorporated thermal
sleeves indicated that these sleeves may not be effective in preventing
this cracking phenomenon. For example, the Georgia Power Company found a
crack in the CRD return line nozzle at its Hatch Plant Unit 1, which did
have a thermal sleeve. (The crack was removed, the nozzle capped, and
the return line rerouted to the reactor water cleanup system.)

Actions Taken to Prevent Recurrence

A, Feedwater Nozzle Cracking

Licensee/Vendor The reactor vendor is presently completing an
extensive study, involving engineering analyses and scale mode]
tests, which has confirmed the cause of cracking and has determined
well-founded and rational solutions to the probiem. These solutions
include but are not limited to removal of feedwater nozzle stainless
steel cladding, installation of a new design interference-fit thermal
sleeve/sparger combination which utilizes piston rings and concentric
sleeves to protect the nozzle, and feedwater system modifications to
minimize feedwater temperature fluctuations.
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The licensees of operating reactors have increased the number and
extent of feedwater nozzle inspections. Several have removed the
cladding from the nozzles and have installed either the vendor's
latest design sparger and thermal slzeve or a similar configuration
designed by another vendor. Others have utilized tight-fit
interference-fit designs while planning to accomplish final modifi-
cations in the future.

BWRs undergoing operating license review have generally been modified
by the installation of the latest thermal sleeve/sparger combination
and removal of the cladding, although some are clad with thermal
sleeves welded to the nozzle safe end to assure no feedwater bypass
leakage.

NKC - Wwhile awaiting the final report from the vendor, the NRC is
continuing to require, as deemed necessary, inspection and local
removal of all cracks during refueling outages. Pertinent licensee
submittals prior to and subsequent to each refueling outage are
reviewed to insure that NRC criteria are being met.

The NRC anticipates approval of the GE thermal sleeve and sparger
modification as one of a number of effective designs which will
serve to reduce the probability of crack initiation, and the NRC
will follow the formulation and implementation of hardware and
procedural modifications which would serve to substantially reduce
the time during which the vessel is exposed to low-temperature,
low-flow feedwater. Upon submittal of the vendor's final report
documenting completion of the engineering studies, the NRC will
publish final guidance to licensees and applicants.

Control Rod Drive Hydraulic Return Line Nozzle Cracking

Licensee/Vendor - Although the original vendor recommendations

Tnvolved either "valving out" or rerouting the control line such

that the continuous flow of cold water to the vessel nozzle would
cease, the latest recommendation is to simply remove the return line
and cut and cap the nozzle at the vessel exterior. The related

changes in system operation have prompted the vendor to perform

contro] rod drive system component tests to assure continued opera-
bility under adverse conditions. Also, because of NRC questions

about the amount of water which can be directed to the vessal through
the control rod drive seals as opposed to that which could be obtained
with the return line intact, the vendor has stated that he intends

to perform analysis as soon as possible to verify that substantially
the same flow is available. Meanwhile, several licensees are operating
"valved out," others have re-routed, some have retained the original
configuration after finding no cracking during dye-penetrant inspections,
and one (Cooper) has cut and capped the return line, without re-route,
in accordance with the latest vendor recommendation.
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NRC - The NRC will follow the vendor testing, especially with regard
to vessel return flow capability and the long-term operability of
rod drive system components wity the return line removed. In the
interim, further licensee requests to remgve the return line will be
denied. However, license appli‘:ants for later BWRs will be granted
such permission but must verify return flow capability and system
operability by confirmatory tes:ing prior to final approval being
granted.

Future reports will be made as appropriate.

X Kk X X X kX X X X

The following abnormal occurrence was originally reported in NUREG-0020-10,
“"Report to Congress on Abnormal Occurrences: October-December 1977," ana
is updated as follows:

77-8 Generic Design Deficiency

In August 1977, the NRC was informed that five facilities had a potential
deficiency in the design of the Containment Recirculation Spray (CRS)
system and Low Head Safety Injection (LHSI) system pumps. These facilities
are the North Anna Units 1 and 2, Surry Units 1 and 2 (both operated by

the Virginia Electric Power Company-VEPCO) and Beaver Valley Unit 1
(operated by Ouquesne Light Company-0LC). It was determined that the net
positive suction head (NPSH), calculated to be available to the pumps of
these systems, is insufficient with respect to the required NPSH specified
by the pump manufacturer for the intended pump operation.

The net positive suction head is a way of defining the pressure at the

inlet of a pump. If this pressure is too low, cavitaticn can occur

(i.e., some of the water will vapcrize or turn to steam) and the pump may
not operate correctly. Potential exists for pump flow to be low and for
mechanical pump damage. The inlet pressure is determined by the pressure

of the fluid reservoir from which the pump gets its water, and by the

flow through the intervening piping. The acceptable pressure, and therefore
the acceptable NPSH, is determined by the pressure, flow and temperature

of the water and by the pump characteristics.

Both the CRS and LHSI systems are engineered safety features whose functions
are the mitigation of consequences cf a postulatad loss-of-coolant accident
(LOCA), a low probability event. The CRS system is designed to remove

heat from the containment in order to reduce the containment pressure to
below atmospheric pressure within one hour after a postulated LOCA. It
consists of four subsystems, each with 50 percent capacity. The pumps

take suction from the containment sump, with two pumps located inside and
two pumps located outside the containment. The LHSI system is designed

to inject cold borated water into the reactor core. The system consists

of two 100 percent redundant and independent subsystems. Initially the
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system is connected to the Refueling Water Storage Tank (RWST), but is
switched to the containment sump when the RWST reaches a low=low level.

For each of these systems to satisfy its intended safety function, the
pumps in each system must be capable of providing the design flow rate
under all postulated post-LOCA conditions of containment pressure and
pump water temperature. Thus, conditions leading to inadequate NPSH for
the CRS and LHSI pumps for extended periocds of time could affect the
capability of these systems to perform their intended safety function.

Actions Taken to Correct Deficiencies

The North Anna Units 1 and 2 were in the first stages of receiving an
operating license review when the deficiency was discovered. The solutions
proposed by VEPCO have been approved by the NRC as final design changes

and operations.

For the CRS system:

& To assure adequate NPSH to the inside CRS pump, 150 gallons per
minute (gpm) of quench spray (QS) system water will be diverted to
the suction side of each pump. The cold QS water will lower the
vapor pressure of the water entering the pump.

B The outside CRS pumps will be operated at the full 3640 gpm flow
rate but will require addition of cold water at the pump suction
from a new casing cooling subsystem. The new system is capable of
injecting 800 gpm of 50°F water into each outside CRS pump suction.

For the LHSI system, VEPCO has shown by analysis and test results that
the LHSI pumps require no modification and by cruss connecting the outside
CRS and the LHSI system, emergency core cooling backup is provided.

A1l of the North Anna Units 1 and 2 final systems modifications have been
approved. Additional information is contained in Supplements 8 and 9 to
the Safety Evaluation Report for an operating license and in Amendment 5
to the Unit 1 license.

Surry Units 1 and 2 and Beavar Valley Unit 1 have installed NRC approved
interim design changes to m'nimize NPSH deficiencies until a final solution
is approved and can be installed. The design and operating changes in
effect at Surry Units 1 ard 2 include the following:

1. Installation of fiow-limiting orifices in the discharge lines of the
two CRS system pumps located outside containmant. These orifices
reduce the 7low from 3300 gpm to 2250 gpm and reduce the required
NPSH to 5.4 feet compared with a calculated available NPSH of
7.3 feet,
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The CRS system pumps located i <ide containment will operate in a
cavitation mode only for a limited time (from 11 to 35 minutes after
a postulatad LOCA) and at a reduced flow rate of 3000 gpm.

Limits have been placed on certain operating parameters (service
water temperature, containment temperature, minimum refueling water
storage tanks volume and containment air partial maximum oressure)
to ensure the validity of the assumptions made in the calculation of
the available NPSH.

With respect to the LHSI system, a potential for pump cavitation was
found to exist for a short period of time during the recirculation
mode if the flow rate exceeds 3500 gpm. In order to assure that

this flow rate, wnich is adequate for long-term core cooling require~
ments, will not be exceeded, VEPCO will throttle the valves in the
pumo discharge line while monitering the flow rate in the control
room to ensure that the flow rate is limited to 3500 gpm.

The design and operation changes in effect at the Beaver Valley Unit 1
include the following:

1.

To assure an adequate amount of NPSH for the CRS pumps outside
containment, 250 gallons per minute (gpm) of cold quench spray (QS)
water from each QS header will be diverted to the sump area at that
point where water is drawn to the outside CRS nump sucticns. The
cold QS water will lower the vapor pressure of the water entering

the pump.

The CRS pumps located inside containment will operate for about 13
minutes in a mild cavitating mode with a reduced flow rate of 3000
gpm. Pump test results have demonstrated that this mode of operation
will not damage the pump.

The discharge valves will be partially closed during the recircula-
tion phase to reduce the total! flow rate from 4200 gpm to 3100 gpm.
The reduced flow rate does not cause LHSI flow to be less than the
minimum required for emergency core cooling in either the short term
or the loung term.

An additional 17,000 gallons capacity has been added to the refueling
water storage tank (RWST) to provide further assurance that adequate
NPSH is available to support 3100 gpm flow without cavitation.

Final design changes and modifications have been proposed for the Surry
Units 1 and 2 and the Beaver Valley Unit 1. The proposed final modifica-
tions include combinations of diverting cold water to the suctions of
inside and outside CRS pumps, limiting flows by using orifices and cavita-
ting venturis, and adjusting RWST and other inventories. The NRC staff

is nearing completion of t _,e reviews.
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Future reports will be made as appropriate.

X X kK ® x X ® X

The following abnormal occurrence was originally reported in NUREG-0900,
Vol. 1, No. 2, "Report to Congress on Abnormal Occurrences: April=June
1978," and is updated as follows:

78-2 Fuel Assembly Control Rod Guide Tube Integrity (A Generic Concern)

As reported previously, examination of fuel assembly control rod guide
tubes after service in several sperating pressurized water reactors
(PWRs) disclosed significant amounts of wear. At the extreme, some tubes
had been worn through showing sizeable holes. The cause was fcund to be
flow=-induced vibration of fully withdrawn control rods. The rod tips,
vibrating against the gu'de tubes, induced degrading wear, probably aided
by some corrosion mechanism.

The safety significance of the incidents relates to the functions of the
guide tubes. They serve both as fuel assembly structural members and as
channels for control rod movement. Thus, guide tube failure could adversely
affect either the maintenance of a coolable core gecmetry or the scram
capability of the control rods, or both.

Evaluation of guide tube; assuming tne maximum amount of wear observed
established that structural integrity was maintained. Both analytical
and experimental results showed that normal and accident loadings could
be sustained.

Although the cbserved severe wear thus far has been confined to facili-
ties designed oy Combustion Engineering (CE), the potential for such wear
in Westinghouse and Babcock and Wilcox plants and in Exxcn Nuclear fuel
assemblies is under investigation by the NRC staff.

Update to Previously Reported Corrective Actions

Licensee/Vendor - Extensive inspections were conducted at all CE plants.
Discharged Fue] a-semblies kept in spent fuel pools were axamined promptly.
Assemblies in cperating reactors were examined during regularly scheduied
refueling shutdowns.

Concurrently, a program of testing and analysis was conducted Dy CE.

Tests showed that flow=induced vibration of control rods was the principal
factor. To overcome the susceptibility to wear by the guide tube material
(Zircaloy-4) and to recover the design margin lost by wear, stainless
stee] sleeves were designed and installed in all worn Luide tubes and in
any tube, worn or not, scheduled for locating under a control rod after
refueling.
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Prior to installation of stainless steel sleeves during a refueling
outage, operators of CE reactors instituted the practice of inserting the
control reds three inches further into the core than the normal fully
withdrawn position. That action both reduced the local wear intensity
and provided added assurance of scram capability.

NRC - The NRC staff has maintained close liaison with representatives of
the licensees and vendors to discuss problems related tc this issue. All
proposecd programs have been reviewed prior to taking action at any facility
to assure continued safe operation. Approval was granted both to operate
with the control rads inserted three inches further into the core and to
install, and operate with, stainless steel sleeves. The staff has required
that all inspection programs be submitted for review well in advance of
refueling shutdowns.

Additicnal Corrective Actions

Licensee/Vendor - Further inspection results have shown that what had

been identified earlier as the worst amount of wear was not exceeded.

Thus, the analyses showing worn tubes to be structurally adequate remains
acceptable. Also, tubes associated with rods repositioned three inches
Tower than the fully withdrawn position generally exhibited less wear at
the lower location, showing that the deep insertion plan had been effective.

Inspection of fuel assemblies during the refueling shutdown at Baltimore
Gas and Electric Company's Calvert C1iffs Unit 2 showed guide tube wear
patterns very simi‘ar to what had been cbserved at the sister plant,
Calvert Cl1iffs Unit 1. The wear severity was somewhat less, however,
because the plan to insert the scram rods three inches deeper had been
put in place about midway through the fuel cycle.

Additional out-of-reactor hot loop testing by CE showed the important
role of flow-induced vibration of the =antrol rods in the guide tube wear
problem. The vibration and hence, the .z2ar, was lessened by reducing
some of the guide tube coolant (water) flow. Two fuel assembly modifi-
caticns were designed to reduce the coolant flow. One invoived inserting
a splined cylinder in the top of the juide tube. The second involved
reducing the size and number of flow noles in the bottom of the guide
tube. Both modifications, in 1imited number, are installed in currently
operating cores to verify the loop test results. Test results favored
the modified flow hole design.

NRC - The NRC has closely followed the analyses and experiments performed
by CE. The NRC staff is in substantial agreement with the vendor tha.
the results point to control rod flow-induced vibration as the principal
factor in guide tube wear. Therefore, design modifications intended to
reduce flow in the guide tubes were judged appropriate. The NRC has
approvea the modified designs for limited cperation on the basis that
they will mitigate the wear problem. Final approval of either design
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modification as a solution to the problem will be contingent on the
results of further out-of-reactor experiments and examination of the
modified assemblies now in operation. The operating experience,

post-operation inspection and evaluation will require about one more
year.

Also, inspection programs must be completed to evaluate the performance
of fuel assemply guide tube wear sleeves in support of continued reactor
operation. The first opportunity to examine and evaluate sleeved guide
tubes will occur during the refueling outage of the Millstone Nuclear
Power Station Unit 2 in the spring of 1979. The NRC staff has begun an
evaluation of the proposed inspection program for that plant. Continued
operation of other CE plants with sleeved guide tubes depends, in part,
on the outcome of the Millstone inspections.

Future reports will be made as appropriate.

X R Rk X ® K X X

The following abnormal occurrence was originally raported in NUREG-0090
vol. 1, No. 3, "Report to Congress on Abnormal Occurrences:
July-September 1978," and is updated as follows:

78-4 [Degraded Primary Coolant Boundary 10 3 Boiling Water Reactor

As previously reported, the licensee (lowa Electric Light and Power
Company) discovered 2 leaking through-wall crack in a nickel alloy
(Inconel) fitting, called a "safe end” in the Duane Arnold Power Plant
located in Linn County, lowa. The safe end is a short transition piece
(approxinately 8 inches long) joining a section of primary coolant recir=
culation line piping to the reactor vessel. Nondestructive testing of
the other seven identical safe ends revealed that all had indications of
cracks or weld irregularities; however, these flaws did not penetrate to
the surface of the safe end.

The licensee has removed all eight safe ends and replaced them with safe
ends of an improved design. The new design minimizes the tight crevice
formed by the fit up of the safe end and an internal thermal sleeve; such
crevices are known to enhance the possibility of stress corrosion cracking
in an adverse chemical environment (e.g., in stagnant oxygenated water).

The safe end installation was compieted in December 1978, and the

licensee initiated a testing program leading to resumption of plant
operation. On January 8, 1979, the NRC issued an amendment to the Duane
Arnold license approving the design of modified safe-ends and authorizing
the unit to return to power following compietion of certain audit and

test requirements. The audits included ultrasonic and radiographic
examination of all repair welds. During the audit, syrface irregularities
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were identified in the radiographs of the root passes on the pressure
boundary welds. Several meetings, discussions and on-site inspections
were held with the licensee and his cantractors to evaiuate the effect of
the surface irregularities in the weld root inserts. The evaluations
included extensive stress and fatigue analyses and corrosion behavior
analyses assuming "worst case" conditions. The evaluations concluded
that the welds were acceptable for the potential service conditions.

(Editor's note: Puring the final editing of this report, the following
additional info-mation became available.)

while preparing for a cold hydrostatic test prior to operation, the
licensee determined on January 28, 1979 that there was flow blockage in
either the N2B riser or in the associated jet pumps numbers 3 and 4.
Fiberscope inspection revealed that a lead shielding plug had not been
removed from the N2B nozzle prior to closure of the inlet piping. This
plug consisted of a thin aluminum and carbon steel can filled with shaped
lead blocks. During the preparacions for the leak test, water flow in
the Tine pushed the plug into the jet pump assembly where it came apart.
Retrieval operations recovered all 10 of the lead blocks and most of the
can. A small fragment of the .016" thick aluminum backing plate and

16 small 015" thick carbon steel tabs from the can were not recovered
and were assumed to be in the reactor vessel.

On March 5, 1979, the NRC issued an amendment authorizing the Duane
Arnold facility to return to power in three incremental steps (to remove
any possible lead contamination and to dissolve the piece of aluminum).
The amendment also changed the Technical Specifications to incorporate
augmented inservice inspection of the repaired safe-ends.

The Duane Arnold facility achieved criticality on March 6, 1979 after an
outage of almost 9 months. The hot (500°F) hydrostatic test was
successfully completed on March 7, 1979. The licensee axpects to resume
normal power cperations.

The NRC has concluded that .ne crack in the recirculation inlet safe end
at Duane Arnold was Tikely .ue to a plant-unique condition and that it
does not have generic implications beyond the few safe end designs of
similar geometry. The particular cracking problem at the Duane Arnoid
Power Piant is also a part of the overall concern for cracks in pipes at
boiling water reactors, as discussed in Abnormal Occurrence No. 75-5 of
NUREG-75/090, "Report to the Congress on Abnormal Occurrences:
January-June 1975," and updated in subsequent reports in the series,
i.e., NUREG-0090-1, 2, 3, 2, and Vol. 1, No. 3. Therefore, in order to
avoid duplicate reporting, any further developments pertaining to the
Quane Arnold Power Plant cracking problem will be reported through
updates to Abnormal Occurrence No. 75-5, with Abnormal Occurrence

No. 78-4 considered closed for purpcses of this report.
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APPENDIX C
OTHER EVENTS OF INTEREST

The following events are described below because they may possibly be
perceived by *he publi: to be of public health significance. Neither
event involved a major reduction in the level of protection provided for
public health or safety; therefore, they are not reportable as abnormal
occurrences.

1. Broken Seals on Four Containers of Highly Enriched Uranium Exported
to Romania

The General Atomic Company, San Diego, California, has been authorized
by the U.S. Nuclear Regulatory Commission under Export License
XSNM-885 to export 38.92 kilograms of highly enriched uranium (HEV)
and 43.47 kilograms of low enriched uranium as TRIGA reactor fuel

from the United States to Romania. The licensee is exporting the

HEU as multiple shipments, each containing less than 5 kilograms.
Shipments of less than 5 kilograms are exempt from the controls
prescribed by 10 CFR 73.3C. For HEU export shipments under this
1;cegsc. U.5. Government seals are to be affixed to each container

of HEU. ;

The initial shipment (contained in four drums) consisted of 100 fuel
elements containing a total of 4.5 kilograms of highly enriched
uranium. A unique serial number is imprinted in each element.

The packaging and sealing of the four containers which constituted

the initial shipment were observed by an NRC inspector at the licensee's
site. (Three-strand seal wire was used rather than the minimum
19-strand recommended by a Regulatory Guide). When the seals were
subsequently examined on December 16, 1978 at J. F. Kennedy Airport

in New York prior to export, all seals were found to be broken.

Based on examination of the four containers at Kennedy Airport, the
NRC inspectors decided that the contents of the containers had not
been disturbed. Conseguently, the NRC inspectors resealed the
containers without opening the containers to verify the contents,

and the containers were sent on to Romania. Subsequently, in a
special inspection arranged through the Department of State, the
International Atomic Energy Agency (IAEA) inspected the containers

and their contents on January 5, 1979. [t was noted that three of
the seals affixed at Kennedy Airport were found to be intact while
one of the wires was no longer intact within the fourth seal; somehow,
the wire became detached inside the seal button. (An NRC inspector
examined this seal, after it was returned by [AEA, and determined
that the wire had broken inside the seal button.) The IAEA verified
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that the contents of the containers were as shipped from the General
Atomic Company.

Procedures have been developed and implemented for proper inspection
and verification of the remaining material for Romania prior to
export,

Special Safeguards Review at Uranium Fuel Processing Facility

On October 30 - November 2, 1978, the NRC initiated a Special
Safeguards Review to evaluate the capability of the safeguards
system at United Nuclear Corporation, Wood River Junction, Rhode
Island, to defend against the hypothetical insider threat. This
review was conducted as a result of the inspection and investigation
of allegations regarding guard qualifications and the inadvertent
shipment of 68 grams of SSNM to the UNC Montville, Connecticut
facility. The investigation report concerning the allegations on
guard record falsification is under review for possible referral to
the Department of Justice. The inspection of the inadvertent shipment
of SSNM has been completed. The NRC is presently consigering
escalated enforcement action based on the findings of the investiga-
tion and inspection discussed above.

The report of the Special Safeguards Review Team was hand .2livered
to the licensee on Decemwber 11, 1978, along with a letter directing
the licensee to respond to the concerns expressed in the report

within twenty (20) days. The licensee responded on January 3, 1979.

The NRC did not regard any of the items identified in the Special
Report as requiring emergency action. The term "emergency action
is used by the NRC staff to indicate actions required when
deficiencies exist that would make a facility so vulnerable to the
hypothetical threat that continued cperation of the facility would
be inimical to the common defense and security or would pose an
undue risk to the public health and safety.

The licensee stated in the January 3, 1979 letter that corrective
action was completed on five of the six items described in the
report as having "high importance” prior to November 30, 1978.
Subsequently, corrective action was taken on the sixth item.

{he NRC has indicated that when the corrective actions contained in
the licensee's letter of January 3, 1979 have been accomplished
satisfactorily, the licensee can again be considered to have a high
assurance against the hypothetical threat.

The NRC performed an inspection the week of January 22, 1972, and
has confirmed that the licensee has completed corrective action on
all items which did not require equipment procurement and installation.
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| six items described as having "high importance" were confirmed
to be completed. The NRC has requested additional corrective action
on one item. The licensee's action on this item will be inspected
by the NRC.
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MEMORANDUM FOR: B. C. Rusche, Director
Qffice of Nuclear Reactor Regulation

Ernst Volgenau, Director
Q0ffice of Inspection and Enforcement

R. 8. Minogue, Direc.or
Qffice of Standards Development

K. R. Chapman, Director
Office of Nuclear Material Safety and Safeguards

SUBJECT: OEVELOPMENT OF PERFORMANCE EVALUATION PROGRAMS

The subject of collection, analysis and uses of performance data from
components and systems in operating reactors (and other nuclear facilities)
has been discussed within NRC for several years. The Licensee Event Reports
(LER) system is well establiched and the Nuclear Plant Reliability Data
System (NPRDS) now has 35 rzactors reporting some failure data for safety
related components and svitems. What is generally lacking is a systematic
process for analyzing thase data into a form which can be utilized in the
regulatory process. Such feedback has several potential benefits, e.g.
place our decision-making on a more factual basis, provide motivation to our
licensees to contribute information to NPRDS. Each of your Offices has a
need for different feedback from operating reactors, e.g. NRR needs to know
the field performance of diesel-generators, IE need guidance on which systems
require more or less inspection.

In order to meet such needs, MIPC and RES have agreed that:

1. MIPC will take responsibility for the collection of basic
data, e.g. NPRDS and LiRs, and the analysis of such data.

2. RES will take the responsibility for the development of
reliability models for MIPC's use in such analyses.

In order to be responsive to your needs, we need to establish what kind ¢f
data should be collected and to what form it should be analyzed. Oifferent
uses of the data require different analyses. For example, risk assessment

and preparation of Tachnical Specifications may require vutage time for
maintenance in addition to the failure rate for a specific component. However,
for inspection requirements, the trend of failure rate may be more important.
In order for operating data to contribute to decision making, one also needs
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to estahlish decision criteria for such data, e.g. should operating restrictions
be considered when diesel generator availability falls below 29%, 50% or 80%?
The criteria also need to be considered within the context of the overall

plant risk. The forms of such criteria influence the types o data which are
go11ected and the reliability models which are used in the analysis of the

ata.

We propose that a Task Force be established to:
1. determine what analysed data is needed by each Office,
2. determine what reliability models are needed or the
programmatic work required for the determination
of such models, and

3. recommend either potential decision criteria or what programmatic
work should be performed to establish decision criteria.

We recommend that the Task Force be required to submit its report by June 30, 1977,

With your concurrence, we propose that Dr. William Vesely of RES and Mr, Richard
Hartfield of MIPC be appointed co-chairmen of this Task Force.

We invite your comments and designation of your representative on the Task Force.

Saul Levine, Acting Director
Qffice of Nuclear Requlatory Research

W. G. McDonald, Director
0ffice of Management Information and
Program Control

¢c: S. H. Hanauer
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be considered when diesel generator availability falls below 99%, S0% or 80%?
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plant risk. The forms of such criterifa influence the types of data which are ¢
ggl:ccted and the relfability models which are used in the analysis of the
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We invite your comments and designation of your representative on the Task Force.

Saul Levine, Acting Director
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M., Seul Lavine

Prodoci Staff Divecim

Reacian tafety Study

1.5, Atowic Cneyav Comnission
1/17 i1 Stveoet, N.E,

toshingten, U, C. 20545
Dear Mo, Leving:

fe you reauested in your letter trancmitiing a draft copy of WASI!-Y %0,
we heve reviceed the renort and attached cur comments.

The report vepresants an izpartant contribuiien to the understanding
of Lh» risks associated with nuclear power, It helps demouctrate that
ths nuclear industry hes achieved a sigaificaut level of safety in
the dosian of nuclear power plants. The thovoghness of the Reactol
Safety Study efforts in asscmiling and integrating the information
nesded 19 evaiudts these risks 1y L0 Le coutiended,

IL is our opigion that the report can be useful in licensinc
activitin®e of a gunoric nature, It would Se unforiunate if tne recort
were nol used Lo assisi industry and regulatory bedics in cstablishing
criteria. e concrr with yerr statemznt that the techmiques utiiized
by the toeclor Safely Study group necd further developuent Lufare tacfy
ave uerd in individual, rathar than generic, applications. 12 belicve
thot thone tochnioues are inappropriate for individud) app11cation
evaluagticns at this time,

If you have guestions on eny of our comments, pleas2 do notl
hesitale Lo contact us,
/:) Very truly yours iy {3‘ "
LAA
1(\_O ALY AN DN &

R. Salvatori, Marager
Nuclear Safety Dapartment

BS: jnh

Attachment



WASH 140" COIVENTS

SUITIARY RIPORT

Figures 1, 2 and 3 are good, z...i-able representations of the conclusions
of the raport., They should be highlighted in the Appendices and
utilized in public discussions.

Table 1 is inconsistent with other similar tables in the report.
(e.g. see p. 19.)

The Q&A approach is almost self-dcfeating. Answers arc too wordy

and oftan misleading or confusinga., For example, 2.1 discusses staffing.
The figures are hard to reconcile. Q/A 2.2 wandars from the stated
subject to discuss the "fundamentals" of nuclear power conversion.

Q/A 2.5 - the first sentence is inappropriate. Only when the

release is made are the radicactive preducts a problem to society.
Properly contained. they pose no risk. Again, the answer wanders.

Q/A 2.7 - the response nevar dirvectly addresses the question. This
question, in particular, needs a direct firm response. 0/A 2.8 -
wanders before addressing the question posed. 0Q/A 2.9 and Q/A 2.10 are
revisions of 2.7. Is this repetition intentional?

In Q/A 2.11, a probability of 1:17,000 is given as the fotal
likelihood o7 a core melt. (Considering contributions from all
accident sequances.) Elsewhere in the repart, 1/17,000 is stated
as the probabiiity of the most l1ikely core melt szquence. (e.g.

see Q/A 2.13, Q/A 2.16, Q/A 2.17, Q/A 2.18.) This inconsistency is
serious and must be corrected.

Q/A 2.12 - the discussion of health effects and latent problems
should be improved Ly rowriting to more directly address the

subject.
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A nmtor of factors are stated (page 239) that make the model conservative,
but all ave associated with consequence end, and none address the likeli-
hood or accident probability end. Sowe related to accident likelihood

that are conservative are:

1. Generally equipmznt performance less than that to w2et the minimum
SAR requirement constituted failure and was assumed to result in
core melt.

2. Some transienl initiated sequences were assumed to result in core
melt althouch further analysis could show otherwise.

3. In general little or no credit was given to possible operator backup
corrective actiuns during the courseo of an accident,

4. Operator error rates in following emargency procedures were selected
to not bLe optidistic. i.e., high stress assuied.

5. Fairly large uncertainty bands about best estimatc failure rates were
incorperated and carried through.

6. The log normal approach of combining failure protabilities used the
larger of the 30% error factors where 50% bounds were not symmetric.

7. The -.ething procedure allocates a probability from each release
category to the higher release cateqories.

These should be clearly identified as factors which make the results
corsarvative rather Lhan realistic.



fn page 1727 ihe PPHSYIR {5 epplicd as the initiatirzg event znd should

he based on the arnnual prebability.

As presently calculated, it appears to be based on a period of one

month for valve failures and one year for pipe failures. In conjunction
with this, we feel that 1 x 10'8/hr is a factor of 10 too high for
serious rupture of a single valve (sce Appendix 11T cumment).

2. A fecdline rvupture in vicinity of AV cennection has potential to spill
water from all 3 AFW pumps until operator isolaticn of svillage is
comnlete.

3. Page 120. SOV-102 is assumad to be cut 19 hours every 4.5 months;
this seems high and is not consistent with the App. IIl 7-hr. valve
assvmption.

4. Page 124 top of page. There appcars to be no credit given for the
possibility of replenishing AR{ supply frem the 300,000 gai. tank.
In view of the time available we feel the chanc? ’10'3) of not getting
the fire main valves open is too high. The AMM system is frequently
used, therefore, the normal makeup path mus* have valves that are
occasicnzlly opened. The turbine puip shv uld not b2 assumed to be
unavailable after 8 hours.

Containment Spriy

1. Page 161. The subtraction estimate to account for CMF double accounting
should really subtract 2.6 x 10°% instead of 1 x 10'4. i.e.,

X ”

(Zp)-(Tnr)s 2250 -

- — -
-

»
L -
b))~ F

'r: {

~ig



COIWENRIS ON TABLE 5.7 OF DAL REPCFT

The sequrnce SID-: should be 3 x ?0'6 tc be consistent with the
9.5 x 1073 ECI ynavailability of Table 11-3.

Soma explanaticn is nceded for the values used for 2. We understood
it to represent containment lezkage which has 2 x 10'4 or 2 x 10'3
median values from Table 1I-3. For the transients 2 x 10'4 was used,

but for LOCA's the value appears to be more 1ike 5 or 10 x 10'3.

The other containment failure mod2 probasbilities don't always anpear
consistent with values from Table 2 - Appendix V. AF - a4, AG - a,

AHF - §, ACIIF -« ¢ . We assume th» the same containmeni failure mode
probabilities determined for A s .ces are used in S] and 52 scquances
but this is not stated. This also secmed to be the case for the
transient scquences cxcept for TMLB' - 4.

This is an important table and we feel the interested reader should be
able to reproduce all the probabilities from appendix information.

In this regard there should be consistency betweon the various tables.
It would also be helpful if a table were included in one of the
appendices summarizing those cases where the probabilities could not be
directly multipiied because of dependencies. For example in the AD
sequences ve assumed that D was effaectively doubled because of the
estimated 0.01 RCP flywheel contribution. On the other hand for

S]D-c we assume there is a factor of 2 error. Similarly, for the
multiple system sequences (CD, "F, CHF, DF, DG and possibly the 8 cases)
the combined result and principle dependencies could Le listed.

Since loss of all electric power has Leen included separately as a
LOCA sequence (e.g., AB), we assume this fault is not included in
sequences like AHF.
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The suxiliary feedwater 0 - 8 hr. without net Q and

upper’ Q1cwer

Quadian 3re a factor of two greater in Table 1I-1 than calculated
on paga 109 of App. II, Vol. II.

The high pressure injection peint estimate does not lie within the
range of SAIPLE r.sults given. Qur SAMPLE analysis based on material
presentad in App. II, Vol. II gives results about half as large, hence
we suspect a change has been made which is not reflected in Table II-1.

The low pressure injection result similarly seems higher than would
be exp2cted from point estimates given.

The auxiliary feedwater system results (1.5 x 10'4) for the transient
(no LOCA) should be included in Tuble II-1.

In scme cases the hardware contribution includes human errar, this
should be noted jn Table 1I-1.
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Page 35 Scction 2.2.3, 1ine § - "Figure I1-4" should be "Figure II-5"

Tine 9 - "CLCS" should be "CLS" to be consistent
with the fcult treec.

Paga 35 1rag" line 4 - "Figure I11-4" should be "Figure II-6"

line 6-7 ~ the meaning of the phrase "... and
two input Lransfers for the only input "Failures 1ln Pump Liive
Cause Pump to Fail o Stait" is not clear.

Page 45 line 3 - there seems to be a word wissing Trom
the phrase "... single or active events)...".

Page 60 line 17 - add a peried after "...cquation..."

Page 23 The definition of a primary component fault state is acceptable
as is, but definitions offered for secondary and command

: deserve a conment,

A secondary failure is more associated with the environmeni or loads

that a component ic exposed to. If a component is subjected to conditions

beyond which it was desiagned for, it should be erpected to fail. This

means that a secondary failure is really the probability that the component

is subjected to conditiuns beyond its design limit. The command failure

is unnecessarily confusing since it dues net apply direcily to the cemponent.

It is what is commonly referred to as a secondary event, Such distinction

between failurcs is not rc2lly necessary.

Page 36 The event naming described on this page could be useful most
particularly when compiling a data bank. However, transfers
should he used to identify identical components within a Tault
trae.



Il shosld nol be Tefl to ihe readcr to note that a particular

evenl nanc appears in morve than one piace in a fault tree.

Page 43- TItem 2 Does this mean that only second order failures need
. ‘
W to be postulated?

Item 5 Human interfaces can occur at many places. Are human
interfaces 1imited to required action or are all possible
interfaces postulated?

Page 45 Item 3 Care must be taken what when several evanis zre combined
and represented by a single event, all the events must be
independent. In addition when n events are combined, as
example un piping, is the failure rate that of a single event
or n x failure rate of a single event?

Page 55 Partial failures can not be postulated usefully unless partial
% E
] i
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tos available and the affecis of pariial failures

= &
on the system are considered.
Fage 57 Cy sumuing the system failure probability and the system
unavailabiiity to obtain the total system protability, common
failures are not accounted for carrectly.

In general the subject Appendix should prove to he a valuable handbook that
wi® .id in standardizing fault tree analyses.



APPENDIX II (voL. 2)
RPS

Page 93 - The assumptions made regarding trip breaker test and main-
tenance cutages amount to 108 hours per year when one or the other of
the breakers is not in service. We assume that you have checkad records
indicating this is a reasonable (T&M) unavailability during power
operation,

Shouldn't the terminal board short (I11008Q - 250) identified on
pages 93, %6 and 100 have a failure rate of 1 x 10'8/hr. instead

of 3 x 10'7/hr (see last line of page 105 Appendix I1I1)? If <o, the
test and maintenance contribution would reduce to 4 x 10'7 and the
doubles hardware contribution to 1.85 x 107°.

Shouldn't the bypass breaker fault (ICBOOOSC & 5C) be either combined
with a human error to fail to correct, or be based on a shorter
exposure time?

ATHT parameter studies have shown that here is considerable reduction
in pressure peak even if only a small fraction of tha rods trip,

hence assumption of more than two rods sticking is conservative.

AR

Page 121 and 127. There aupears to be an inconsistency in logic for
the fault PPPMSVHP constituting pipe and valve ruptures in the MSVR,

On page 121 we believe the exposure tim: should be more like the first
8 hours after the accident plus a relatively short period befors the
accident because if it is sufficiently severe to cause the damage cited
it should ve detected and corrected or the pleé &t shutdown.



7. The €818 would 2cm Le be one exonle vhore cperator action to backup

cortain faults could reascnably he erpected, e.g., actuation of
cenponents, taking equipment out of test mod2 and placing in cperation,
epening blecked path.

CLCS

1. Page 120 - The treatment of NCHCA120, th2 never tested contact fault,
lool.s gquestionable. Use of the faiiure rate and averaging over 40
years would give an average value for Q“ (page 193) about a factor of
15 highar than the point estimate shoun,

2. The statements on pages 192 and 123 seem to indicate that if train A
is in test and train B fails, CLCS still actuates. Is this correct,
or doges it mean train A automatically trips if train B gets signal?

Accumulator

1. Page 257 and 261. The pipe ruptures APPPH16R and APPSIAGR were based
on a half year detection time. This should be much shorter to overlap
with a LOCA, i.e., if they were significant they would be noticed
(accumulator level and pressure) end corrected or the plant shutdoun.

2. We belicve lo's/demand is more reascnable than 1074 for check valve
failure to open or clese.

) LPIS

) 1. Page 290 (top of page). This treatmsnt implies that cach of the 4
MOV's is actually out of position (clesed) 0.22 times per month (once
every 4,5 months). Shouldn't the 0.22 factor be replaced by a much
lover exnected fraquency for inadvertent closure, making this contribution
negligibie?
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Paye 339, The fault FCVS236, check valve fails to open, has been
assumed to be 1 x 10’3 per demand on the basis that the check valve
is never tested. Elsewhere, consistently the check valve failure
to open has been treated as a demand value (1 x 10'4) instead of a
tine dependent value. We feel the chance of a check valve failing
to open or close is more like 1 x 107%/demand.

Page 359. There is a typo for fault FQOL115CB which should have the
same failure rate and fault exposure as FOLY15L8.

For a small LOCA we believe that ccitain faults such as opaning a
closed valve can be corrected by operator to achieve a higher effective
reliability than when considering equipment alone.
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On pages 147-153 a quantitalive human reliability anmalysis is given
for suitch to recirculation. The ai dysis is howcver incomplete

and it is unclear as to hei a 2 x 10 3 probability was eventually
obtainad for this fault. For examnio on page 153 the total estimated
failure rate for step 4.8.1 s 107 x 0.75 x 107" -= 0.00075.
However the 0.25 chance that some othar (than 10V-18G3 A&E) pair
of switches would he selected ic not carried through nor is the
centribution for steps 4.9.1 and 4.9.2.

Pages 123-126 - The ganeral error ratcs of 0.9 after § min., 107
after 30 min., and 10'2 afteir several hours sound unbelievably
high. Ue do not agree that stresses and/or error retes in the
post - LOCA event are similar to the inflight emergen-ies stated
or to the motar shell example. In fact for some steps a factor
of 10'2 was used in the recirculation switching examnle for times
prior tc 30 min.

Pages 26-100 and 113-116 - As the test and maintenancc outagos are

a significant contribution to fluid system unavailalility, utilities
should verify that the application of these durations

is consistent wilh procedures and maintenance experience on standby
safety systems during power operation as opposed to normally cpera-
tional systems. In particuler maintenance of standoy pumps and valves
would be expected at lower frequency than if frequently in use and major
maintenance would probably vsually occur during plant shutdowns.

Also, the method of treating test and maintenance in SAMPLE analyses
sheuld he stated, i.e., whether mean test and unavailability is used
or median plus error spread,

Page 129 - The human error rates used for non stress cituations seem
very high, for example, the 10'2 gencral human error of omission
would seem Lo indicate a large number oi valve-out-of position
failures should be discovered each year in safety svstems, For



example. with 30 cperating plenis with 23 walves coch baing manually
-1

operatcd auch month, on the ordar of 70 such reports would be expected

annually or sbout 6 each menth.

Pages 94 5 95 - The 1 x 10'8/hr Failure rate gonerally used for

valve rupture seems too high for a scrious rupturc of a single

valve, Ve believe that the valve rupture failure rate would be

more similar to that of a pipe section, 1 x 10"%/hr. Ve also believe
that the chance of a check valve failing tc open or close is related
.0 cyclic usage and is about 10'5 per cycle. On this basis we feel
che 3 x 10'7/hr rate for a check valve failing to close is reasonably
for a case in which the valve is cycled on the order of cnce per

day but, for a check valve cycled only once per year we believe the
failure rate should be much lower.

In Section 6.4 substantial data is deveioped regarding rate of pipe
rupture. However, it appears to be applicd to a pipe length of
17,000 Teet (105 oi 1/0,000) itor the reactor COOiant System Dipe.
This seems to be about an order of magnitudz too high for the LOCA
sensitive pipe length and can result in gross over prediction of
the LOCA frequency. In general, the data sources refarenccd seem
to yield consistent results with the exception of the 4 process
piping failures mentioned at the bottom of page 180. Assuming
these refer to the first, third, fifth and tenth items identified
on page 29, nonte that the only rupture was actvally a rubber expan-
sion joint and not a pipe, and that the other three are identified
as cracks. The severity of these cracks should be examined for
significance befcre biasing LOC vate bounds on this data.



s were pleased to note the dircct and sevious-minded approach to

common mode failure taken in the WASH-1400 study. This represents,

to the hact of our knowledge, the first real attempl to quantitatively
bound the preblem of cormon mode Tailurz is a matter of broad prepor-
tion and that there are no simple answers vhich give simple solutions
to the problems. The bounding estimates arc the subjeclt of our par-
ticular intcrest and concern.

The techniques of failure ccupling and combination bounding described in
Appendix IV to the draft report are significant and useful additions to

the state of the art in failure analy is and system veliebility piediciion.
However as we understand their application they appear to represent
extremciy conscrvative estimates of the effect of comnon mode failure.

That is to say that experience in all sorts of redundant systems indicates
that common mode factors are not so savere a limitacion on system re-
Tiahility Shat they crmsintely climinite the SonoM ez of rofsumdoney

-
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as would be shown by thesa bounding techniques. We find it intercsting
that the summary results do not show a significant impact in reacior
protectioa system reliability even when very conservative bounding tech-
niques are applied. It is not completely clear how the cunservative
bounding techniques were incorporated with the Monte Carlo program sample,
that is SAPLE, but we are concerned that the conclusicns and summary
statements should emphasize the extreme degrec of conservatism in these
bound{ng methods. It is probably the only thing whizh can be done
currently by way of quantitative prediction of common mecde failure offect
and as such we Lelieve it is important. However we believe that the
combingtion bounding and the failure coupling techniques should not bLe
misunderstcod or misrepiresented 25 predictions of actual syster “ailure
behavior since this has not been reflected in actual operating experience
at current generation reactors.

Page 74 - The probability of a very large pipe break which can cause tlie
RCP spred to increase would be lower than the 10'4 for break 6" and
greater.
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The overvhelming ~onclusion is that heih MIR's and DER's have done
an accenrtable job in designing for the large LOCA - tha DBA,

On page 53, a point is made that structural cere and internals
failures can lead to melt, These "concluzions” imply inadcquacy
of tiic ASME codes. Is this the intent?

A potential failure identified as ECF is given as an "addar” 10

the soquences. These affect the effectivensas of the ECCS. With

the unjustificd judgement spar of 10-2‘;;'10:5’ implies that impared
offectivenass of CCCS can dominate ih2 core melt probabilities

more than will a failure of ECCS identified in the trees. It is

our opinion that this type of conjeciure is out of place in WASH-1400
or any other technical treatment of ECCS. The ECF conclusion on

paga 54 nceds to be justified.

The discussion of the effects of loss of off site power (page 59)
is particularly confusing, when coupled with the P, for the
failure of the RPS. (These values for Py are high&r than the U
values for ATIT).

Page €2 - Item Q - 10‘2 seems adequate for value chatter, Foilure
to clese at all seems non-mechanistic.

Page 76-78 - Westinghouse believes the probability of the deuble
check valve failura has been grossly exaggerated. First, we
estimate the chance that a check velve fails to open or close

to be 1 x 107 per cycle. With th2 subject check valves being
cycled only once per year the annual chance that it sticks open
(i.;. ¢losing on particle or hinge failure on closure) is A\ o=
1077 /year. ‘e also astimate the chznce of check valve rupture
to be 2, * 1073 /year, With thﬂs° rates 6 aveuaged over the
plant life is 33y ot = 2.4 % 107 /ycur thhout ting for check
valve closura,
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In the discussion on page 78, the Lenclits of & testing program
ar: not adeauately aceounted for by the “program” outlined. WHith
the annual test for closure the possihility of a stuck open check
valve is eliminated and G;um = 3(x2)2. Westinghouse agrea- that
such test would reduce the unavailability due to a stuck open
valva and have recomsended that utilities annvally check these

valves for closure.

Page 74 - Since the releases for th: various categories were chosen
to be conservative for the sequences they represent we don't

seo the neced for adjusting the release categury probabilities

in the manner described.

Page 66 - Both P3 and P5 could be lowcr if some oncrator credit
for corvecting diesel gencrator faultls were assumed,



APPLINTY VT

The atmspheric dispersion model used to predicl the dilution of
radioaetive materials release” from the plant following the accident
is described as the standard Lavssian Plume Model frem "Motcorelogy
and Atomic Eneray, 1968" in the Reactor Safety Study (Page 108).
Howevey, the model presented in Appendix VI of the study (Page 15)
does net describe a Gaussian Plume since it does not take into
account variation in clovd concentration as a function of lateral
distancs (See Figure 1 of RSS/W Comparison). Appandix VI describes
crosswind integration,

Tho prabability of death due to vhole bedy expozures given in the
Reactor Safety Study varies lincarly frem 0 to 1 for doses belwaen
123 and 400 rem respectively. Doses over 400 rem are assumed to
be faial in 211 cases (Page 112)., However, the Appendix VI to the
study (Page 33) states that a linea» approuximation is used with
2ery duaihs et 200 rem and 1008 fatalitiog at 600 rom wee
the study.

There appecars to be a discrepancy between the dese/nealth effects
information presented in the Reactor Safety Study (Page 112) and
that given in Appendix VI (Section 6.6). The discussion on Page
112 indicates that doses were broken up into three independent
categories:

A) Acute Deaths 133 to 400 rem
B) Non=-Fatal Iliness 100 to 200 rem
C) Long-Term Effects < 100 rem

This is misleading in that long-term effects are also a result of
dosas that can notentially cause acute death, but by probilistic
analysis do not, and non-fatal illnesses. Thus, long-term effects
should be classified as less than 400 rem in all cases in which
acute death is nc ¢ predicted.
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Ay ;‘_H""ll}, uo nentfon of Lhisz ’;Lk'i)l“-‘il'.g i3 eviaent in Appzidix

VI (Seciion 6.6),

The usr of a building wake factor only when the average wind spead
is greater than 1.0 meter per se-ond (Appendix VI, Page 15) appears
questionable, In conservative amalyses, used in the licensing of
nuclear power plants, the USAEC employs a building wake factor at
wind speeds much less than 1 meter per sccond., Additionally, the
use of unrestricted credit for dilution in the building wake may
be ouestioned. Based on experiments by the Environmentzl Science
Services Alninistration at the EDR-II reactor complex in Idaho,

the dispersion credit for building wike effects way be limited to

a factor of 3 to 4 (i.e., ¥%no building vakes™ Tuilding wake < 4.

The evacuation model used in the Reactor Safety Study (Page 31,
Appendix VI) may tend to overestimate evacuation rates at high
density areas. The main text of the report states that the
evasustion pRts, whvich 12 cnuivaiont doan cwmoustiag hald life
of 2 hcurs, is based on an EPA study which recommends this eva-
cuation rate for average population densities of 300 people per
square mile. Tor these population cases anmalyzed in which the
population near the reactor exceeds this density, it may be
appropriate to use a lesser cvacuation efficiency. Ideally, the
evacuation rate should be a function of population density. While
we realize that differences in evacuation rate are trecated in the
sensitivity study (Table VI-21), it would appear to Le an over-
simplification of evacuation considerations.

Many nuclear power facilities have recreational facilities

developed in the immediate vicinity to enhance public acceptance

of the power plant. Vhile the presence of many thousands of addi-
tional persons near the plant conjunction with their short resi-
dence time may not affect the average results of the study, they
should be included in the estimates ccncerning the peak consequences.
Alsc, the urique cvacuation considerations of this population segment
should be taken into account.



10.

1t is not apparent from tha ropert or ils apnendices as to the raticuale

for u.ing 500 miles as the cutoff for dnse considerations. It can be
imnlied from the material prescnted that considerations beyend 500
miles do not change the results; however, this is not stated,

The Reactor Safely Study dees not consider fatalities due to thyroid
canceie.  Although the probability »f this occurvence is very small,
it should be included in order to present a complete story.

In light of the arguments raised, it is scmewhat surprising that
the potential effects on the fetus of pregnant womcn in the exposed
pepulation is not discussed. Althouch it is recognized that no
readily applicable data exists in this arca, some qualitative dis-
cussion on this matter would be appropriate as a minimum, The draft
"Swedish Urban Siting Report" preparcd by the Swedish Urban Siting
Commi ttee, which covers the same basic cocncept as the ALC Reactor
Safety Study but in less detail, has considered doses to pregnant
women. The report assumed that abortions are recommended for cases
in which the total body dose to a pragnant woman is greater than

10 rem.

The Reactor Safety Study uses an average hreathing rate of 20 m3/day
(2.2 x 10'4 m3/scc) over the entire exposure perind. Since persons
will generally be more active during the period of cloud passage
(i.e. exposure) due to evacuation proceacdings, etc. it may bz more
appropriate to use a breathing rate of 3.47 x 1074 m3/scc as uscd

in licensing analyses.

It is not clear from the text of Appendix ¥I as to the exact cause
of the fatalities. The text states that the ma‘ : contributor to
fatalities is the inhalation pathway wit’ radicicdine being the
ceritical isolope. Additionally, all fatalities appear to be a
function of the whole body dose to the expos. ! persons near the
plant, Hoewever, it is a generally recognized conception that
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inhalrd vedioiodine contributes mavinly 1o a thernid dese and has

a very zuall contribution to the whole bedy dote a person raceives
The whole radionuclide concontracion to duse concept by various

( ~posure pathways should be nmcie fuily develcped in this section.
ke would sugqgest that this be accomplished in tabular form which
describes the whole body dose contribution to a typical individual
at soue reforence point from the plant as a function of isotope
and dose pathway. The table would recessitate the assumptions of
some specificd meteorological conditions, that the individual is
unaffected by evacuation, and a reference radioaclivity release
¢ase,

The last paragraph on page 33 should follow line 3 page 54.



Hestinnlicuse cousiders that WASH-1400 i35 @ ithercuuh and comprehensive report
on the design adequacy of nuclear power plants and concurs with the sample of
nuclear pover plant types, comoonents ond systems sclocted for the assessment
of the desiagn adequacy. Turther, it appecars thel 2 judicicus choice was

made in ihe selecticn of the events prone tu cause comman-rode failures.
Hocever, Mastinohouse believes that the report fails te confirm design
adequacy for several items mainly due tc lack of sufficient information and/or
due to misinterpretations of available information. HMence, Westinghouse

offers tlie follewing comments to clarify imaccuracics found in the report,

GEMLIAL COMENTS

1. Mestinghiouse believes thet the statement on page 10 on the resolution
of earthquake components is incorrect. A tota) raspeonse of 2a will
not cccur since earthquakes X and Y, even when they are in phase,
will occur aleng X and Y directions, respectively. Therefore, vhen
they are in phase, the resultant will be *!E:. However, when thay
are out >f phase, then only 1.0a will resuit,

2. The discussions and conclusions about Table 14 indicate that coupling
of the reactor coolant loop and concrete building is required.
Westinghous2 believes that this is incorrect. S nce the lecp fre-
quencies are 5.12 and 8.31, respectively, as obtained by Westinghouse
and Ston2 and llebster, these frequencies are below the concrate
building frequency (5.3) in cne instance, and above in the other.
This means when coupled, the loop frequency will be either below
5.12 or above 8.31. As a result of the straight line response
spectirum usec, responses will not be changed at all. Therefore,
coupling snould not have any undue effect,
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Uestinononse helicves that the ~talement (page 21) that "2 component
n
‘

is assund to be subject to failure under the DBA until it is proven
functional® is inaccurate. The reoport should siate thel a compenent
is aszumed to be Tunctional if it meets all established codes and
veaulations as evidenced by the SAR,

SPECIFIC CLi%IENTS

The follouwing comments are in diréct response to conclusicons reached on
various parts of Yestinghouse equipments,

1. Reactor Coolant Pump Nozzles (Secticn 6.3.2.3)

On paoa £ of WASH-1400, Appendix X, it is stated that for both
nnzzles, Bijlaard's method of analysis is of doubtful value for the
compuiation of the stresses in the pump casing wall at the junction
with the nozzle, since the conditions for valid applicetion of
Bijlaard's method are not present.

Yestinghouse believes that comments en the RCP nozzles are con-
sidered valid with the two followine exceptions.

a. Bijlaerd's method of analysis was not used in the suction
nozzle evaluation.

b. Stresses in the casing wall for faulted conditions are con-
tained in the report, i.e., this was the purpose of the Bijlaard
analysis at the discharge nozzle.

The comments on the limitations of the Bijlaard's method are theore-
tically correct, however, as in most real engincering problems some
approximations must be made to arrive at a solution. In this

instance, the non-uniform wall thickness of the casing was assumed

to be uniform with a thickness equal to that of the casing at

the centerline of the discharge nozzle. This approach is considered
conservative since it does not take advantaaze of the local reinforcement



in Ui nesote aren,  Alsg, the thick flange &t tho end pf the casing

and oLl allachuents are belicved to sfmilate a Tong cylinder.

The nozzle diameter does exceed 1/3 the dicmeter of the casing as
stated znd results in a 8 factor of 0.582 which is beyond the range
of the Nijlaard curves. The values uscd in the anmalysis from the
curves hawever were taken at & = 0.5 and are considered conservativ
because the slope of the curve in the arca of g8 = 0.5 is either flat

or decreoasing,

As a further check on tha validity of the above approximation, tha
casing has been approximatad as a sphere with a radius cqual tn
twice that of the casing to simulate membrane action., Using this
approxim:tion, the Bijlaard report moy be used without extrapolating
the data from the report. The results for one load case comparison
show that the maximum stress occurs at the same location and differs
hy anly 14,

Use of the Bijlaard method and the zbove approzimations, which make
the method Teasible, show that the design is adequatle for its
intended use. Further, finite clement evaluaticons wiil be made
which more closely aporoximate the true geometry, loadings and
boundary cenditions., These additional analyses are considered as
only back-up to existing analyses and are not required to establish
design adequacy.

Pipe Whip Restraints (Section 6.3.2.4)

The commentary on page 90 states that the thrust coefficient of 1.25
in the furmulae for P is appropriate for the main steam line but is
not sufficiently high for the faedwater line. A coefficient of 1.9
should have buen uscd.
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For selurated water or steam dicciarga through an idealized no_loss

nozzle, 2 thirust value of ~ 1.25 pA is predicted based on conservacion
reiations and thermodynamic considerations.

Rez) configurations encounicred however have losscs due to con-
traction, evpansion, direction change and friction. for the case
of non-flashing discharge, the thrust coefficient can he expressed
as:

2
;A 2p
g. I"’KT

where, KT is the sum of the yecomev.ic and friction h2ad loss
coefficients excluding the exit loss.

In the case of back flow from a steam generator through the fecdring
and out through a break in a feedline, the geemctric and friction
fedd Tosses are subalanlial, Fur Lhe Surry sie

flow first abruplly contracts into 240 hoizs, 0.75 in. diameter

in the feedring -and then expands irto the feedring cross section.
The hzad loss (in terms of feedline velocity) is estimated %o be
0.78 for these holes. The two ends of the circular feedring join
in a Tee junction which connects to the fe~"line nozzle. The hcad
loss for collection at the Tee is estimated to he 1.11. OQutside
the steam generator the first long radius 20° elbow is estimated

to have a head loss of 0.26. The total head loss is KT = 2,15,

The resultant thrust coefficient for non-flashing water is ".64.
For saturated water, Figure 8 of Reference 1 indicates a thrust
coelficient of about 0.85 for fL/U = 2..5. In the case of feedline
break, the initial biowdown would be subcooled but flashing . tor
should yield a thrust coefficient between these extremas.

MR AT RANEA Y gy
S

It is concluded that a thrust coefficient of 1.25 x pA is consor-
vative for a feedline break.

Reference 1: Fluid Reaction and Impingement Loads, F. J. Moody




LHSTS Pasp Shaft {Section 6.3.3.2)

HASH . 14499 concludes that it is rol cortain ihat LHSIS pump can con-
tinus to function during and after impeller deflection of 1.15 in.
ard that no tests or analyses were performmed to provide this

assuvrenge,

Caleulations show that a momentary intarference between the rotating
and gt tionary elements would not ! » detrimental for a static
condition and an interference would not exist at 211 during the
actual cperation of the pump.

This conclusian, coupled with the calculated stresses which are
shoun to be below the allowable stresscs, assures design adequacy
of the puups.

Ragiation Cffects on Pumps (Section 6.3.3.% and 6.2.5.1)

Westinchouse believes that the radiation resistance of pump internals,
questioncd in Section 6.3.3.2 and 6.3.5.1 has been demonstrated for
the following reasons.

a. Table 1, page 13 of WASH-1400, Appendix X gives ertremely
conservat se integrated radiation dosage with the actual
expected 1) be about 100 times less than the maximum design
requirement of 1.5 x 108. As discussed b2low pump materials
have boen evaluated after gamma exposures of 1.1 x 103 and
1 x 109 rads. Hence, for the materials of {nterest, Westinghouse
believes that adequate test data to confirm adeguacy at the
expected exposure exists.

b. The internal components of the low heat safety injection pumps
are constructed primarily of stainless s*2els. No deletericus
effects on stainless due to gamma radiation during a LOCA type

accident are expected.
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e. Tha patepiale ather thon st701 used in internal pocts are

discussend halaw:

(V) Graphitar 14 is used for internal shaft bushiras. This
material, a carbon grapnhite substance, is relatively
inert and has been used exicnsively in pumps for radio-
active fluids in nuclear installations, including Hanford,
Maval Reactors Facility, Oak Ridge National Latoratory
and fuel reprocessing plants, The satisfactory perfor-
mance in these applications is supported by results in
APEX 367, "Lstimated Nadiation Stability of Aircraft
Components” (G. 7. Atcmic Pyroducts Division) which reports
data on Graphitar 39, a similar malerial, Ho significant
dam2ge was reported at approximately 1 x 109 rads.

(2) An EPT elastoser rubber formulation is used for making
the bellows and "0" rinas in the Cranz Packing Comniny
mechanical seal under conditions postulating the accident
conditions and including tests on bellows to 1.1 x 108
rads dosage were conducted to qualify the mechanical
seal for this application. The results were satisfactory
and are reported in Crane Packing Ccmpany Bulletin No.
3472.

Accumulator Tank Nozzle (Section 6.3.4.1)

It is statcd on page 108 of WASH-1400 that there cxists an incon-
sictency in the results, and the results of the anmalysis and
evaluation performed by the supplier are questionable. The
inconsistency pointed out in the rcport is that the total
membrane stress due to external load on Tank No. 3 was less than
the corrasponding value for Tank 2, aven though the pipe loads

on Tank No. 3 were greater than those on Tank Mo. Z.



Uemtiraine a heliaves ihai en froorect eompacricon of Primary Local
Pesiprane stresses ("L} was mac= in the report for Loop MNo. 2 and
Leon Do, 3 accumulaters., A detoiled comparison of the lsadings

and the resulting stresses is presentnd in the Table 1. This

table shows that there is ne irconsistency in the results.

6. Sensors and Logic Cabincts (Section 6.3.8)

The report statos that the mualification of the sensors and logic
cebinets conld not be avaluated for saicmic and steam environmental
expcaures with the information available.

Westinahouse holieves that the additional information provided
belew chows that Wostinghouse did conduct seismic qualification
tects at substantially higher input levels than that contained
in Reference 20 of WASH-1400, and the protection equipment was
exposed to various envirenmental conditions.

Rased on the above, it is concluded that the PWR components are in fact
adequately qualified.
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Accumulalo

Stresses in Head at Nozzie

I

ank Nozzle

- ————— e ——— ——

——— . ——— ——

No.

(1)
(2)

—
o
~—

(7)
(8)

(9)

(10)

P - — e — -

|

(5)

“lassifi-
Origin and Type of Stress cation Loop Ho. 2 Loon MHo. 3
Int. pressure - membrane O 16720 psi 16720 psi
Alloweble stress per code 2.05 34520 34580
cate 1607 - general
memorane
Ext. piping loads - o 2370 10410
membrane
Int. prossure and ext. loads 9 19150 27199
Tocal meibrane (1) + (3)
Any wechanical load-bending Iy 0 0
(Not apnlicable at
discontinuity)
int. pruessure and ext. LTy 15330 7153
leads - total stress (4) +
Allovehle stress per code 2.45 41426 41496
case 1607
Any machanical load-. 0 13300 Not tahulated
bending (at discon- since present
tinuity) criteria par
cecde case 1607
Int. pressure + ext. aL#on 32450 do2s not call
loads - total for the eval-
(6) + (8) uation of this
stress.

Allowable stress Code case

1607 does

not call for

the aval-

uation of

this stress.




SLISORS ARD LOGTC CiBINITS

(Envirenmmutsl)

The equipment samples which were environmontally tested were not sub-
jected to cimulated normal aging prior to the envirormental tests, as

is a current requiremant. However, the tested componunts are parts of
repairable systems which are required to be tested at one month intervals
during operation with the reactor at power. If normal aging should cause
any deoradatien of component perfurmanc., such degradation would be
detected by these periodic tests and the component would be replaced.

It should also he noted that during the qualificaticon testing the test
samples were subjected o the LOCA environment for a period much longer
than tha perind much lenger than the period of required operation
follovwing the postulated LOCA. This excess time at LOCA conditions is
equivalent to a much longer pericd of normal aging.

Instrumentation set point drift undar normal plant operaiing conditions
is a condition which woulid be imm:diately detectahie by the reguired
periodic testing. Plant experiencc would rule out the use of families
of instrumantation with a history of excessive drift. There is, of
course, the possibility of individual instrument drift in any system,
Due to fail safe philosophy employed in safety systom design, the
probability that such drift would be in the safe direction is somevhat
greater than 0.5. In any cas2, system redundancy is such that excessive
drift in a number of instruments could occur during the interval between
tests without compromising the system safety functions.

In the qualification test program, the equipment was exposcd to various
environmental conditions sequentially rather than to combinations of
conditions, e.g. seismic simulation in combination with steam.

Based on the above considerations, tha protection system is expected,
with a high deoree of confidence, to perform its ~1fety functions under
accident conditions.



(Seismic)

The concept of "{ype" testing (testing of a typical assembly that contains
typical compononts or performs a particular type of function) has bean
accepted by the USAEC and is also acceptable in accordance with the
requirements of the Draft, Rev. 4 of JEEE 344 - 1974, which reflects

the latest technology for seismic qualification of clectrical and 14&C
equipnent.

Wastirghouse conducted seismic qualification tests at substantially higher
input levels than that contained in Reference 26 of WASH-1400. In WCAP-
7821[7], the equipment was subjected to input accelerations of 1.5 g
maximuwa and for the tasting conducted for HCAP-8021 inputs of 2.0 g
maximum were used.tz] The WCAP-7817 (Reference 26, WASH-1100) testing

vas used to a certain extent to finalize the testing criteria for the
subsequent higher g level input tests reported in WCAP-7821 and WCAP-
€021. These latter two test programs were conducted in accordance with
the criteria stated in VCAP-7817 and again repaated in WCAP-7821 and

goal.

In the threce test programs (using increasingly higher inputs) in general,
the same electrical equipment was tested. Therefore, this equipment
which was tested three times was subjected to a fatigue environment far
in excess of actual earthquake requirements.

In recognition of this fact, the statement that "“ailures or malfunction
caused by wear or fatigue resulting from imposin' more than 100 cycles

on the unit tested does not constituec failure of the seismic test" was
added to the criteria to partially compansate for the overly conservative
fatigue testing., In practice this provision was used only when the mal-
function covld be clearly related to the fatigue over testing. This
provision was used for the following typical olLvious fatigue failurcs
winich met the statad criteria requirements:



Siatie Inver er

b.

After third test, the insulation for one wire wore through

ATtor third trst, some self-taping sheet metal screws on one
side panel came loose.

Aftor third test, bolting hardware for a capacitor bracket
came loose.

WCA=7321, Suoplement #2, Section 4.1.1 - Static Inverter

Base weld crack, after second test

In gencral, if a structur2) failure or malfunction took place, the

equipnent design wes modified and the equipment was then retested to

ensurc compliance with the seismic criteria.

In regard to the justification of the single frequency, and axis tests
perfoiined. NCAP-8373[3] and wCAP-7558[4] demonstrate that the testing
perforacd in accordance with HCAP-7817, 7821 and 2021 is a severe and
conservative representation of possible seismic conditions for the
equipment. Also, HCAP-2373 presents the seismic qualification levals

* for the various types of equipmont tested. The qualification levels
are related to actual floor motions at the equipment installed peositions.

Refereonces

1.

WCAP-7C21, "Seismic Testing of Electrical and Control Equipment
(High Seismic Plants)", by L. M. Potochnik, December 1971, and
Supplements 1 through 3.

WCAP-82021, "Seismic Testing of Electrical and Control Equipment
(PG&E Plants), by L. M. Potochnik, Hay 1973.

HCAP-2373, "Qualification of Westinghouse Seismic Testing Procedure
for Electrical Equipment Tested Prior to May, 1974", by E. G.
Fisher and S. J. Jarecki, August 1974.

WCAP-" .58, "Seismic Vibration Testing with Sine Beats", by
A. Morrone, Octcber, 1971,



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

‘l -~ I!II-

!ne IBM Plaza

Suite 4600 [
Chicago, I[1linois T0

Qear Mr. Osann:

This is in response to your letter to me of June 4, 1977, in which

you appealed the May 3, 1977, and June 1, 1977, initial denial of

your Freedom of Information Act request of March 28, 1977, for documents
relating to the abnormal occurrences or reactor m 1functions involving
the pressure suppression system and/or containment of the Gundremmingen
and the Wuergassen Nuclear Power Plants in West Germany, including
communica:ions to or from Nortbern Indiana Public Service Company.
RSP  C:sod on this review [ Navaitowmy
S e R TR T S Ny
Accordingly, a copy of each document is enclosed.

The documents listed i
for review in accordance with 10 CFR 9.

The Department of
and a copy of each

4.

document is enclosad. . S
! You will be notified as socn as that review is completed.

After careful consideration, I have determined that ENERRSSSEEENNNERY

4o under exemption (1) of
the Freedom of Information Act (5 U.S.C. 552(b)(1)) and 10 CFR 9.5(a)(1)
of the Commission's regulations and that disclosure of these documents

would be ccntrar‘ to thi public interest.

Each of the documents referred to above is properly classified under

the criteria of Executive Order No. 11652 of March 8, 1972. The Executive
Order specifies that information which reguires protecticn in the interest
of the national security must be classified. The information at issue is
of foreign origin and was received by the Nuclear Regulatory Commission in
confidence only after express assurances were made that such information
would be protected from disclosure. Accordingly, the release of this
information would have a significant adverse impact on the “conduct of

our foreign relations," and therefore is properly classified as naticnal
security information. On this basis, the aforementioned documents have
been assigned a security classificatic
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Additionally, I have reviewed the record in this case in light of the
tollowing considerations and have further determined that scme of the
documents denied above on exemption (1) grounds and

9 R

f the Freedom of Information Act |
) of the Commission's regulations.
A copy of document

52 4)) and 10 CFR 9.5(a

C-3 with exempt portions deleted is enclosed.

The fourth exemption of the Freedom of Information Act excludes from
mandatory disclosure matters that are "trade secrets and commercial

or financial information obtained from a person and privileged or
confidential," 5 U.S.C. 552(b)(4). The test for determining whether
commercial or financial matters are "confidential" within the meaning of
the exemption is dependent upon whether disclosure of the information is
likely to have either of two effects: (1) impair the Government's
ability to obtain necessary information in the future; or (2) cause
substantial harm to the competitive position of the person from whom the
"information was obtained. National Parks and Ccnservation Association v.
Morton, 498 F.2d 765, 770 (D.C. Cir 1974). Further, the exemption may
be invoked even though the Government itself has no interest in keeping
the information secret. Id.

The documents at issue were obtained by the Nuclear Regulatory Commission
(NRC) when it sought to obtain information regarding a reactor incident

in a foreign country in order to determine whether the incident would have
an impact on the operation of domestic nuclear power plants. [Inasmuch as
the NRC was not otherwise entitled under the law to obtain such informa-
tion, and since the holder of such information was unwilling or unable to
Qtherwise disclose the informat on to the NRC, the NRC agreed that it
would treat the information in confidence should the holder divulge the
informati®n. Under these conditions the information was disclosed to

the NRC.

As I am sure you appreciate, it is imperative that the NRC be able to
obtain all available reactor safety information in order to properly
fulfull its statutory mandate to protect the public health and safety.
When reactor safety information is of foreign origin, the NRC cannot,
under most circumstances, obtain the information other than by complying
with the conditions under which it is suppliied to NRC. Therefore, it

is essential that NRC protect foreign information given in confidenca
from pub’ic disclosure or risk the loss of this important source of

r .actor sifety information.
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In conjunction with the above, 1t should be noted that approximately

50% of the operating nuclear power reactors (many of which were designed
by U.S. vendors) are located outside the United States, and thus approx-
imately S0% of the operating reactor safety information is generated
‘outside the United States. When viewed in this 1ight, ! am sure you can
appreciate why {t is vital to the proper functioning of NRC that our flow
of foreign safety information not be jeopardized by the disclosure of
{nformation supplied in confidence.

On appeal you request that each withheld document

"be {dentified as to author or addressor, date,
person or persons to whom directed, fdentification
of subject matter, and specific ground for with-
holding."

. * Release of such particulars in the face of a
pledge of confidentiality would reasonably be expected to cause damage
to the foreign relations of the United States, and to impair the ability
of the NRC to obtain necessary reactor safety information in the future.

M As set forth in the Freedom
of Information Act (5 U.S.C. 552(a)(4)(8)), QU EEESED

of the United States in either
the district in which you reside, have your principal place of business,
or in the District of Columbia.

Sincerely,

- Lee Y. Gossick
Executive Director
for QOperations

Distribution:
LVGossick
WJDircks
TARehm
DJDanoghue
JMFelton

JWMaynard G{////
OClamb1ly GErtter #2066

SFEilperin HFaulkner
SPMurray e Dln{/,
JOLafleur

EGCase See attached for pravious concurrences
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APPENDIX A
Memorandum to the Files, dated January 19, 1977, Subject: Information
on Gundremmingen Incident.
Implication on Domestic Facilities.

KRB Event Knowns .
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APPENDIX 8
State cabie 017936, 1/24/77, Subject: Incident at Gundremmingen
Nuclear Power Station. -

State cable Brussel 1748, March 29, 1973, Subject: Wurgassen
Nuclear Power Plant - Steam Line Leak.

State cable Brussels 10450, NoveMberAZI, 1975, Subject: Gundremmirgen
Nuclear Power Station.

State cable, Bonn 01869, February 1, 1977, Subject: Gundremmingen
Nuclear Power Plant Incident.

State cable, Bonn 00951, January 18, 1977, Subject: Nuclear I[ncident
in German Gundremmingen Nuclear Power Station.



"APPENDIX C
Memorandum for V. Stello from 0. Eisenhut, u.~ated, Subject: Summary
of Conference Call.
Preliminary Evaluation - KRB 13 January 1977 Loss-of-Load
, KRB Incident of January 13, 1977
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Chicago, I11.
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“%ec. Dir,
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ICESCRIPTION B, e

FINAL REpLy

FILE LOCATION

p—
LHA'RMAN

‘ppeal from Ini:inl F
¢ req for records

felating to abnorma]

Draft response
than 7/1/77

to

T T l:xsxecunvg SIrEcTO
— OTHER |SP T —p
OIA Decisions (FOIA_77_6§3"L 'NSTRUCTIONS OR REMARRS ED0-1723

EDO/ELD no later

3,

ACTI T
- ON CONTRCL | DATES  [CONTROL
OMPL oEAoLing | 2/11/77 oy
ACKNOWLEDGMENT] DATE el
A ATE OF DOCUMENT
! 8/4/77
| sqep.ms FOR SIGNATUR

3

~ie

ower plants in Germany
DocumeNnT, Cov NO. ICLASS]F,ED DATA
NUMBER oF PAGES :-‘-:LAssmcanch \EPCAL OF l\j
PCSTAL AcaisT ATEGORY !
ASSIGNED "oav — S NSt Cas O ere . AL FOIA CECISION
DATE — =77 =A~
2o0ly 8710777 T Gosat o St ACeTNG e o
- ssick VIEW — — SEQ%
I ASSiGNE ! —  FINnaL ~
| gi;c:ks . - ; o4TE | NOLEGAC cmueeT oa\:gpv
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1 i 7.
! Donoghue | j —~ EDO ADMING coRnes 55!
E I F.lton ! 'COM”ENIQ VCTIPXVT " ons
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PRINCIPAL cc;m"m“ FOR OPERATIONS — = vEs O ne)
LT RESPONT :NCE CONTQOL 200 VOYRE'.:c;vs . 152
or mention ADUUL e ST v e - P
/=
pressure suppression system and/or contalmmiemw sr=—=~—___ _ and

the Wirgassen Nuclear Power Plants in West Germany, including communica-

tions to or from Northern Indiana Public Service Company.
sought are all of these for the period from January 1,

March 28, 1977.

It is urged that the initial decisions be reversed and th
records be produced to the undersigned without further delav

The record

1970 to and inc‘.ud‘.ng

withheld
In the event,

however, that the Executive Directcr for Operations should sustain the with-

holding of one or more of said records, it is requested that each w
document be identified as to author or addressor, date,
identification of subject matter, and specific ground for

whom directead,
withholding.

EWO/mk

cg:

Robert J. Vollen, Esq.
Robert L. Graham, Esq.

ithheld
person or persons to

Very truly yours,

Z e

Edward W, Osann, Jr.
One of the Attorneys for the Izaak Walter
League of America, Inc., Concerned

Citizens Against Bailly Nuclear 3Site,

Businessmen for the Public Interest, Inc
James E. Newman, Mildred Warner and

George Hanks.



APPENDIX A
Memorandum to the Files, dated January 19, 1977, Subject: Information
on Gundremmingen Incident.
Implication on Domestic Facilities.

KRB Event - Knowns.



WO, OIS Y PR s e I ey ow e ot ¢ i b N v 8T e e

3 3ot '.' P UL D STAT, -
T 'S NUCLEAR REGULATORY COMMISSION
I -'14 = 4 '
e a,}i, : :.. ? # / WASHING 10/, D, C, 70058
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MEMORANDUM TO TUHE FILES
SURJECT: INFORMATION ON CUNDREMMINCEN INCIDENT

1 talked by telcphone with Helmut Schnurer, in the Nuclear Safety Office
of the FRC Miniutry of the Interior (FRG-BMI), on January 19, 1977, in
follew=up of our talk of January 18 on the subjecct of the incident of
januvary 13, 1977 at Gundremmingen.

A man frem FRG-BMI had returned from Gundremmingen late January 19. A
report will be made to the lMinister (of BMI) on January 20, 1977. It is
expected that 2 public announcement will be issued, also on January 20.
Schnurer will telegraph the text of Lhis announcement to me.

No ﬁub'ic disclosure is to be made until after announcement by the Minister.
Only what was siiown in the January 18 telegram as already announced can be
released.

The following is the information brought back from the site on January 19:

9 NOT YET ANNOUNCECD

1. As WRC had heard from others, there was some troubhle with a pressure
velief valve, «

2. Of the 13 or 14 valves that opened as designed, one valve was bowed
away sa that it could not close. This led te continued pressure rclcase
into centainrent The one valve failed to closce begcause it was
"rotated about 20° from Its usual position.” (Loes not know whether it
was iuternally or externally rotated.)

3. The piping is tight==valve did not fly off.

4. All other associated systems worked as intended.

5. Much primary water vented fnto the contalnment. 460 cubic meters eollected
in containment from both primary system and coatainment spray. Water now
has been pumped to the feedwater storage tanks. Nong was releascd to
environment,

POOR wrlGIIAL

S RRES RN ATREE| \..‘ILL..J

NOT FOR RFEIFASE WITHOUT PPRMISSTON OF THE GERMAN MINISTRY OF INTERIOR
O oy
‘QF’ f [’/"" 1/ /77

ce: J. R. Shea (/}]
V. Stello /
L. Slegpers X oD hafleur, Jre., Deputy Director
H. Faulkner 'firc of International Programs

'
}. \\-‘/ P & ("M.:d-z./l 4 '/‘_‘:‘ / -/
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IMPLICATION ON DOMESTIC FACILITIES

- NRC WORKING CLOSELY WITH GE
« GE HAS TWO PHASE EFFQRT

- REVIEW OF BWRs FOR SIMILARITIES
- MODELING STUDIES TO UNDERSTAND CAUSE

SURVEY OF U.S. BWR DESIGNS

- NO U,S, PLANTS WITH GERMAN SRV

- NONE HAVE UNIQUE HEADER DES!GN
- MOST HAVE SRV ON STEAMLINES

- HB/NMP HAVE SRV ON HEAD

- D1/BR HAVE SRV ON STEAM DRUM

- FEEDWATER TRIPS

ALL CTP/0L
- M3ST ORs
- ~ DO NOT HAVE TRIP

- U.S. EXPERIENCE

4 INCIDENTS
NO FAILURES

A
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KRB_EVENT
KNOHNS

o LOSS OF 220KV LOAD

o TURBINE CONTROLLER MALFUNCTIOMN

¢ 330V BUS DE-EMERGIZED

o MULTIPLE SSV OPENINGS

~ @ VALVE ATTACHMERT FAILURE

e SAFETY SYSTEM RESPQ:SE AS EXPECTED

¢ ECCS OPERATION CORRECT

o NO RADIATION RELEASES

o NUCLEAR INSTRUMENTATION FUNCTIONAE POST EVENT
o SOME ELECTRICAL EQUIPMENT WATER DAMAGE

BASED ON IMNFORMATION RECEIVED IN
CONFIDENCE TROM A FORLIGN SOURCE
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APPENDIX B
State cable 017936, 1/24/77, Subject: Incident at Gundremmingen
Nuclear Power Station.

State cable Brussel 1748, March 29, 1973, Subject: Wurgassen
Nuclear Power Plant - Steam Line Leak.

State cable Brussels 10450, November 21, 1975, Subject: Gundremmingen
Nuclear Power Station.

State cable, Bonn 01869, February 1, 1977, Subject: Gundremmingen
Nuclear Power Plant Incident.

State cable, Bonn 00951, January 18, 1977, Subject: Nuclear Incident
in German Gundremmingen Nuclear Power Station.
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Fn /USHISSTyUN/FC/BRUSSFLS

TU MRL RAZHIMGTOM TMMENTIATE

Fola GFAMZNTOAN TMMENIA(F

TWfFl allLMHAaSSY BAyM TMMENIATF

IINTLAS EN BRUSSELS 1ma5Q

umf BASS T0 I, GNSSICK) M.C. KOUTS, AND J, LAFLEUR

FROA PasS Ty N STEVERING, AIA

:0‘.'0 ilohg:e N/A
TaRSe [FCHy EVRR, GW .
SUAJFELT: UMNUNEMMINGEN NUCLEAR PQWER STA]TUN,

‘e FOLLOWTING TENHNICAL TNFUPMAT! “nICH HAS BEEN (BTAINEN

TNEURNALLY (S PRAVIDED TO SUPPLEME. | AMEMBASSY BONN, LOU CABLE
'yAS2,NATEN NQV, 27,

7 IMCTUZEAT OCPUARFD AT 12145 8,M, OV NQVEMIER 19, THE RpACTOR
Hal Refin CNaNM anh WAS AT WOT STANUPY! 2FK0 PUWER, 529 NEGRFES
F, 24¢ P37,

Yo CAUQE NF IMCIOENT WAS NEFECTIVE 4 INCH VALVE , nHUSE PACKING

Hall Re&N LFaXIN; FNR SAMF TIME, VALYF WAS LUCATEN IN A STx FANY RAY
TaFLVE FOUT RAY TWELVE FQOT CFLL AND wAS{fART UF A PRIMARY fULLA
nt

PURIFICATION SYSTEM LEACTNA Ty INN EXCHANGF CULUMNS, VALVF WAS

A YeRaSy EIINATIMG FAUM ONE NF TWU PerALLEL LINES WHICH

FIMINEN TURETHFERY RUNNFCTEN TU TWE PRIMaARY CIRCULI,

A, TWP W)OKFI8 WEOE ASSTGVEN TQ RFPLAME PACKING, THFY UNSCEREWF()
Trd PACKING HOLY ONaN NEVICE ANC wFNFE SPRAYEN W[Th SIPFRHEATFY
SICA™,  ONF MaN NIEY IMMFOTATELY, THF NTHER WAS SEQINUSLY

RyenFy.,
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FXPLSSTVE FUNTAINMUENT MUMINITY WAS [NQTCATFU IN COMTROL RQNM, ANA
A IMYESTIGATOR WAS SENT TN THE AKFA, INJUKED MANS FQUND NN
LANRFR MEAR Fpi | EYIT AN wWas SENT TN (T s Kones Be.
THEATHENT DF GEVERE AYRN VICTIMS, HE WAS " SUPERF LAl y"
PANINACTTIYE FuNM STEAM SPRAY, RAQIATINN LFVEL NOT STATEN MQR
WAFTHER MuDICAL THFATMENT WAS IMPENEN By RAOTATION, WORKER DIE
NeXT MOxNING,

®. COMTATHMENT RANIATIUN LEVEL RUSE TN Tw'CF NURMAL 8UT EXACT
VAL UE M0 STATFD, WELFASE AT STACK WAS MIAMIMAL (BAKELY NISTTNe
[0 S=A0F BELR) AHVINUSLY CUNSICFRABLY BELOW MAXIMUM PFRMISSIGLE,
TP WAS Ny WFCOHNEN TURRIFASE [N RRAUMY LFVSL RAUTATION,

Pel'aIR WORX 4a§ BEAFARMED IN CELL SaMe 0By A4S TWCINPLNT, PLANT
ALMUST AT FULL POWFR AS NF wAON, NOVFMARER 21, 1975,

S, Tel) TEMTATIVF FXPLANATIOMS ARE PRUPQISED FUR INF . DENT,

\. Tle VALVE wAS CLUSEN, SEVERAL LITERS UF RESINUAL WATFW WFMA[NED
“hoOIHE UPPFR JALVE ynyy THERE %43 NO NISCHARGFE LINE AMD THLS My
Ya¥ TU SLEFQ INTERNAL WATEQ, TWQOXKFRS LUNSENFD WOLN DQWN OFyICF
AnD TAPPZEY vALVE BNDY TO SLOWLY FLASM MUT PRESSURI7EN WATER
THOUNGH PACKTNG, NATINA NQ RELFARE,WNKKEQS WFEMOVED mALD NUWN
NeVire AELFASING PACKING AND STEAM.

Voo ATUVE EYPLAMATINN DNES] NNT APPeAW TN PRAVIDF FUR SUFFICTENT
AIFAM WellgASFE Ty AFRCOUNT FOR CANTHNAL WOUM INDICATLION. AL TFRNATE
YiFu IS TRAT THE YFFECTIVE, REMUTeLY CLCSLD VALYF was mQT
CUTPLETLY CLUSED fNAW w45 [T HaMD TIGHTENFD), THUS STEAM COULD
DISLHAGGE THRUUGH VALVFE AS PACYIML wAS HFMOVFU, [N THTS CASF,
FACINLENT w85 ENOFQ ONLY AFTER CUMTRQL RUOM UPERATUR 1ISP_+iFUy
FEFLCTF SFCTINY,

o TT IS PLANMEN TQ ISSHE A FULL REPQRT IN A MONTW NR ", .
VEOLMIVESTIGATION [S UNRERWAY TN NETEPMINE wnF|MeR SUFFTCTENT RULFS
FRT5TLN FOR VAl VvF REPATR (03 MHFTHER THEKF MaY RE A GFMFRAL

METICLIENCY IM THIS AREA(FUR EXAMPLE, AASFNCE UF DISCHARGE LINEY .
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'O SPQSTLYT ot o IMGFDTIATE $299
MHPLES SECTINN L1 DY AP RONN Q1869

NERFT PAZE Tu O AL INKR, MRC, AS OUICKLY AS POSSIALF

AP & £ A
TARS Y  EFRE,. YEie %

TUBATLTE  SUaa L vaiNG L NUCLEAR POWER PLANT INCINEMT

-

ALFE Ry Ramt o S0y, LAFLEVR/MCCLELLAND TELCONS

fa FNHASSKEY POl -1 AGAP THREF REPQPTS PRAYIVFD LY
ARG MINTRIQY F TEII31OR (AMI) S

by BEBYOT 17 UL 014N PARLIANFNT Ry BAVARIAN
MINTSTIAY GF Dpaiake YL ANNING AND ENVIRUMNMENTAL PLANe
MING, JAMUARY (4 07T,

4 g T - f el FRAyuM RAVARIAN MINISTRY TO
P‘l”x;?fuy O s .',.l‘l 1. ah

Co Fu®l™ tliiart » “ICH, JANUARY 14, 1977,

o FHRASSY VDI el uhe OVROINFOKRMAL TRANSLATION We
v A, REPOEY

;B HOME BE. Twir gt 22018 INCLIDF TECHNICAL PATA ARQUT
PLPORTI D vapve 7, ai
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A, OR, WLiL, PMY, RFVTIEWEN W]TH SCIENCE CDUNSFLOR
YHF vATA HF PRAYTIDFE TN FAHLKNFR, NRC, BY TELEPHONE ON
PAMIIERY 31, THESE CATA FULLNW! .

ALl FOURIEFN SPRINFCNPFRATFED PRIMARY CIRCUIT PRESSUKF
REV I¥F VAL VER OPFRATFD, 43 INDTCATFD BY AURST DT arMHNAGMS
. PO CUNONNFCTING OME VALVE TN CIRCUIT AFPARENTLY
UUI”"H'(KD AT «a 0R NEAR e« WELDEC SEAM CUMNFT™IMG VALVE
TO PIOF . AANUT THREFWFQURTHS NF RPYPF CIRCUMFLALMNCFE 1§
RUPTIRED, ARD VALVYF NQW S]1TS AT AN ANL'E, VERTICAL PIPL
HOTZLE AT THIS PAINT 1§ NAQRNYING FRAM 1AD MM TO G4 v,
YTH&[Ng LTAMETED, RAMI AEI IEVES SFAM ee (R AQJACENT PTPF
we FOLEN AETANSFE MOT NNY SYEAM BIT EXCFSS WATER WAS
PIEAVAFAT Th RFAFTNAR VFSAFL NUYF TU UVERFEFLINGA RY FEED
RATER PLAPS THRQUEGH NPFH, FIEMOTLELY=0PERATED VALVF

NRYLM LY NaY RE ELOSEN FOLLNWING 2 .8 SECOMD SHUTw
BdN 303 S/ TTCHING STATINN PNRFR TO INDEPEMUENT MIGH

VUL TALE LIVE.,

&, MEVSVYUT NPFRATAR W3 SUBMITTFD REPART AN IMCIUENT
YO AMI WMICM TS ALTING STHQTEN, FaftTs, AS VERLFLIED,
MItL JF THPRLURED IN NFFICIAL BYI RFPNRT WHICH WILL WF
FLRAARDED YO NGC THRNAUAN EYBASSY ASAP AFTER APOROVAL
AY MINISTER, POQRARLY IN FFWw DAYS,

i, THVESTIZLTION CURRFNTLY NPELAYEN AY DFCONTAMINATION
ARERATTIONG USING STEAM, EMTRY INTO COMTAINMMENT wlLL
AGAIM RE POSSIALF IN FFW DAYS AND INVESTIGATIO™ WILL UF
PUMPLET=D YHEU,

<
Y, AMI PLACFES NP LIMITATION OM USF AY NRC UF NATA
AUTLINF: I BASA 4, aBNYE, THESE FACTS wiLL ok
BURLTSHEN SaNNn,

A, FLIR3T NF THRFE WFPARTS (SEF PaRPA |, A,, AUNYE)
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WA PASSFND [ THeEMESy "nny R DISSEMINATION wITHQUT
APPRAOVAL OF THE MBut SR T8 NUWC," HWQWEVER, BM] SUBSce
AUFNTLY SLTROEFAA 1413 | IMITATION o AS MARKFQ ON COUPY
BQUCHED, .

0, FPOLLOWTMA ARF FYCEZAPTS NF B.PORT MENTINNED IN PARA .
e Aoy ARDUE; WMICH BELATE 10 JPFRATIOM NF PRESSURFE

REI T°F VAL VES NUBLING JHCTLESY, NUCLEAR POWER PLANT

WAS CUT LI 7 FROM (=IN, [=EN?

ALKGIM THFUANAL FRANLS AV AN OF FEXCERPTS! WNOTE .,

PEL AYSDY AEen ™oy = TUIAiNE HEAULATOR RESULTED IN SUle
NEM PHESIUAT Jiaedy Yl Phl=asy STEAM CIRCUIT ..

PRESIIE KEMonw S f7ey, , S-4UT VALVE IN PRIMARY STEAN
RIRCTIIT, (. 3alTrRFD STAT15Y #hNER FRQM 220 KV LINE TO
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NlTafiy FURe)?2 TSNaM3 FEAeA] ACNAs1A ClAE-m2 1IN

[0473 [ «A3 NSAE=GQ NSCeA5 EHR~)QR QES«9W6 DrnNfFenp

GRLA 2T E50«037 INRFPQ FRNE=p! NSCFaO §S«1%
meresnmeneemnmewnnel ]| 1527 425231 7412

272 Egn 7

MUAZRY pNuN

STLTF . ACNC [MMFDTIATE S214

S5ECYIAN (92 DOF @2 RONN 2186A9

MEFHY 110 KY LINE,, . STATIOM WITHAUT PUWER FUR
SOVUS,, UINCLIUDING FEFD WATFR REGULATNR ENUIFe
THE RF-OTFI Y APFRATFD VALVE, WHTICLH REGULATES
ATV FLGOY TQ THE RFACTOR PRESSURF VESSEL waS
CREN PASTITIAKN, THE FFEN WATER OyumMpPs, wHICh
LTUMED Ny AGAIN, SUPPI_IEC UHLATFR 10 THE REACTUR
NE YESKLL (1A FUPIF METESS PER MINUTF), wheEN
CrbL (ATER LFVYEL wAS ESTABLISHFD IN THE REACTUR
e VTRSFL, THE FFEN WATER PERULATOR FW!'IPHENT,
REMALINTG WITHONT PANFR, CQULN NOT INTERRIPT ThHE
FLliu, THWIS LED TJQ AN DOVER«SUPPLY AND THFREUY
INZPZARE TV YHF PRFSSURE IM THF REACTOR PHESSURE
TVE PRESSIIKE INCREASE MNOW CAUSED THE 14
VELVES TN THE PRIMARY STEAM CIRCUIT TN NRPEN AND
QI'Y, FIR5T, STEAM THEN PRTIMARY WATER INTO* THE
HRENLT | 0T THIS POTNT, THE COANTATNMENT WAS
Y, AUTDSTICALLY, TIRKHTLY CLOLFD SFCAUSE UF THE
PRESSISE NSNP [N THE PHKTIMARY STFAM CIRCUIT,
THG 10 CALTULATINNS FRNM TNE QQAWINGS, a8qU® 273
12775 NF WATEQ WERE RFELFASEN TINTQ THE COINTAINe
MANYSH THE JAFFTY VaLVES, THE STEAM RFLEASE
AL POERSIIRF TNFRFASE [N THF FONTAIMMENT NF
AN BAR AMD AN INCREASE TN THE TEMPgRATyU~e

uncLasl;zxfo
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AN TUE AYCRACE CF 8)NUT &Y DFGREFS CFLSINS,, ANTOMATIC
AUTILNING SPrary CAMF N, , ,CNRF SPRAYS [N PRESSUAL
VESSS, CHUF SN, . 0N ALL ANOUT A5A CURIC METERS uF
WATLP HEQL [UMPEN THTN CANTAINMENT, TN & HETUHT OF,
ABALY 3 METENG,,. ,NURING INSPECTION NP PRESSUKE

VERSEL UM JAMUARY 15 AMD 18, 1977, ,... DAMAGE TN NNF
SAFETY VALVE WAS DASFAVEN,,, SHUMMARY! ,ALL TECHN]CAL
JYATTNS AMD FAPILITIFS IMPARTANT TN SAFETY FUNCTIUNED
NITHAUT EBuRP,, CAISFS FAR THE INCIDENT WERE A DELAYFD
DFACTINN (IF PANT OF THF TURBINF COMTOQOL AND & ARTRF
OOMES F2ILILIF AT T4E FFEN WATER CONTROL STATIGNM,

THASE AWRF rpMpnyuyE TS AL SN PRFSFANT IN CANVENTTOMAL
PONES 3] enNTs,  END INFORMAL TRANSLATION QOF EYCFRPTS,...
M) SHLTHFK DATA TN THIS REPONRT ABQUT THE UPERATINN UF
AL YRS,
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ACTION OQES=Q6

INFO ACTely EURC12 150«00 10«13 ACDASIU CIAE-0Q@ INR-Q?
L= NSAE“@l? NSC-AS EB-a7 FEAE=QA DODE«~NY PM=ygd S8S=1>
/REY w

T LT LR - B I B 278791 /65

R 18124727 JAN 77

Fe AMEMBASSY LONN

TG SECSTATE WASHOC 4783

INFS EADA WASHDC

Furia GFHtIANTGORN

HSMISSTON EC LRUSSELS

USHALISSION TAEA VIENNA

UNCLES 8ONN QA0351

DEP™ 2488 TO HRC

g. 0.3 33683 N2 ° “
TAGS! T“NRG: O

SURJECT: »'' " FLR INCIDENT IN GERMAN GHND“’“HLN"N
N4 CAR POWENR STATION,
— —

REF: A) BUNN 7378; ©) BUNN 13986

1. SUMRARY, ON JANUARY 13, 1977 THE 237 MPE-REACTOR

AT LUNNDREMMINGEN waD TO BE SHUT DUWh DUEZ TO THE

RELLASF OF RAQIUACTIVE ETEAM INYO TmE SAFETY
"CONTAINMENT OF THE REATTUS, OFFICIALS STATFD THAT

AT MmN PQINT HAD THE STAFF NOR THE POSPULATION

BESH IM DANGER, IT IS HUPEND THAT THL DAMAGF CAN

HE REPAIRIL WITHIN QOMNE UR TwO MONTHS, END SUMMARY

2., THE CAYSE FOR THE FAILURE wWAS A HREAKDOWN c:r'c
THF 220 Ky POWER LINE RETAFEN AURSAURG AMD ULM,
A SHNOT CIRCUIT HESULTEL IM THE ayTOMATIC FAST
SCRAM NF THIS BOILING WATER ReAcfug. IN SUCn a
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AND Twe HIGH PRESSUKE STEAM 15 FEuL OlrFeorLy

Inry THE counsuson. HOHEVER, BEFNikE THts PRUCESS
WAS 'FFE:’IVE, THe SAFETY VALVES oF THE FRIMARY
CYcLF OPENED aNp RELEASED LARGE amoynvs OF kaprpe
ACTIVE sTEar INTO rue CONTAINMENT T0 REDUCE THE
STEAM PRESSURE, THE TEH“ERAYURE ROSZ FRoM NORiaL

92 VERWELS FAMRENHETT ru /B0 _VEGBREES LASRENREIT AND
SURSEQUeMTLY mORE THANTTEN FRET Am RACIoACT e
NATER WERE LEFT In THE 120 FooT ODlAnEren VESSEL,

3. ONn JANUARY 1§ THE GUNDREHNINGFN OIRECTOR

e NOUNCED ThAT THE TEMPERATURE MAD OROPPEL TO agoyt
Ten CERREZ: ABOVE MORMAL, THAT aALL WATED wWaAD

SPEEN pymeEp CUT ayp DECONrAnINArFoﬂ HE CONTINUEG
THAT THE RCFPATR WORK was TO START THE wNEXT Dav

AND WO O INVOLVE tug DCCONTAHINLT!UN UOF TH
MEChaNIC AL ANO'tLtCTRONIC FOUIFHanr, HE UENLIED aNy
FECLL AT 0N TRAT THE ACCIDENT HAD BEEN CAUSED

BY HUMan FATLURE AND salnp THAT an INVESYIGATION

4, EMBasSY COMMENT : TMIS MOST RECE~NT INCIDENT IS
ONL Y Uue o SOME THYTRYTY INCIDENYQ
IN TRTS REACTIR, GERMaNY S Fxnsr‘tbnﬂencIAL

AL MAT JEGAN OPERATION IN 1965, MOST OF
THFSE INVULVED CRACxS OR LEAKaGE IN Tue CGOLING
SYSTENS (wer 8)y tHz MOST SEVERE INCIDENT LED TO
Twe SCALDING oF Two HORKEKS REPAIRING A STEAM yapLyr
{heg A%, ALTHOUGH THE ACTING GUNDkEH"IVnCN QIRECTU=
RFF7uSEn 119 SPECULaTE THAT T1wE IHCREASE IN REPAIR
»0RA 2up SH3REQUENT PCOR AVAILAEILITY WERE Causep
3Y A 3ap DESTGN Oy TH1IS FIRST GENERAT AN REACTOR,
Mls PRELECZSSaR HECENTLY COMPLAINED ABOUT TrE
CITFIrLLTYY IN MAINTAINING THIS REACTOR.

STiessEy,
~Tey *ﬁqﬁqf“n
D MDIEINIM
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" APPENDIX C
1. Memorandum for Y. Stello from D. Eisennut, undated, Subject: Summary
of Conference Call.
2. Preliminary Evaluation - KRB 13 January 1977 Loss-of-Load
3. KR8 Incident of January 13, 1977
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Abnorns) occenrence ad the nuclear pouvur plmn:'ﬁnﬂdrunningcn
(KRB), January 15, 1947

The boiling water raesctor was sunnlicd b Geaneral Zlactricy
Allc;mezu- Sloktrizitits-Gesrllncnaly, first criticality was
achicved in 19€6. The unit has a zowinal nover of 252 Idlel,
it is similar in desipn to Gl-ilnats Dresden - I/UBA,
Garigliano/Italy and Tarapur/India.

After an sutage of the 220 xV grid on Jan. 1%, 1977, the plant's
turbogencrator genc crated the-on-site power :u:ply. A shorttera
famlur* in the turvine control caused a specd decrcase which uwas
followed by an impulse for full opening of the turhina con“rsl
valves. The fast increasing steam consuuption initizted tne iso-
lation of the containment building and the scramaing of the
regctor (sipulation of 3 stean pive legk). Sinmultanecusly, sig-
nals were inic.ace or start up the i1solation coadencer gndrfor
changing from snr=gjte to off-sitc power supply vie the 110 kV
grid. T

In order to compenzate (inecreane) the resctor water loval. tha
feed water supply was activated by hand and the feed uater, con=-
trol valve opened »- hand. The cecuer sunrnly of the fecd woter
control vaLve nac ;:zf d due to tne absove mentionad changing of
the power supply. chacr-ug tiic vater control valve stuck in %ne
open position.

To cope with such power failures, a pressure gccumvlator xllo- |
wing full opening or clesing is provided at the control uecna-
nisn of the focud water con“*ol valve. Tae enerpy storad in tha
prescsure accunulgteor. however. vwas Qsed-un b tha adb
mentioned opening of the valve.

Due tc the opened feed water control valve, the normal roactor
vater loval was elativaely rapidly sverfcd, and tho 15 nIimary
safety velves (% inches diaocter) were autonaticallr enaned in
consequence ol the pressure inercase (tolal amount of 220 £).
The excess priuary scoluns dischargaed into the inolavwed coataine
mwent duilding waich thea retained the slightly radioactive steazn/
water mzxture All required safetyr systeus as the cmergency die-
ecl generators, tha containzent spray systen (which delivered
200 t), the core sprar systeu (which deliveresd 40 t), and the
air discharge from the Cunta14”€2: annulus, perforzed adequassly.
Illuzination wiring, protective floor paints and a prisary
safety valve (ruptured between fitting and f{lange couznecticn)
were cazmaged by the escaping coolant.

The excess coolant accuzulated (430 ¢) in the containment susp
had an setivity corccnt ation of 40 aCi/Cubicumeter, the suny wa-
ter was stored in the water Crgatsent plent f{or radicactive de-
cay. Presensl:s i4 iz in discharne in a controlled zemnier afsan
adeg quate retenticz ¢f the radicastive material.

.




In venting the containment building on january 17,
about 1 5 of the licensed valves f{cr airborne discharge
2

1977

rates (225 Ci/n) were discharged via the stack.
The heat rewoval from the reactor was assured =+ ny tioe.
The occurence had ne consequences on the environmeat of
the nuclear power plant. ‘
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On January 1, 1977, about 2127 hours a significant incident
-occurred at the 237 EMW n TF‘c’caz power plant of the RWL

and the Bayernwerk AG (kRB 1) in Gundremmingen during

which weak{b-radioactive steam and weakly radioactive

2y . . ; :
water i released from the primary circuit into the

containment.

dccording te investigations conducted to the prc<en'
2.CLray ) ‘ Wwite \"
time by the Bgvarian State Mini stry for -m-«-o-i.op.»em and |\
‘/'-6-’.'0-«4
Envxronmcntﬁand by the State 0ffice fo: Environmental
ProtectioQ)thc course and the consequences of this

significant incident occurred as follows:

fest
On January 13, 1977, at 1834 hours a dLSturLanc“‘Z;cur-
red on the 220 KV high voltage line of the lech
Elcktrizitactswcrkc AG na&&itingcn. The linec was
cut off by the switch é& the nuclear power plant.
About 2117 hours a further disturbance occurred on the

220 KV high veltage line to VOchringcn, which was

similarly switched off by the line switch. The causc:
for thiese disturbances were e extreome \

.
\"ﬁ ‘\ ;‘::i) (\ \\nf\‘ng\\—‘\&:\\

J I\
" -

L‘) \’) /J\J



drop in temperature. and high air humidity which led to

Chudaal NS
breakage of 4smswer porcelain insulators. N ;hc

nuclear poucr plan; was not damaged by the first
dlsturbancc utoué‘operatzon could be xeurwoesdy con-
tiiued; the conscquence of-.the second disturbance was

the complete separation of KROI from thwe high voltage
net. This type qf separation of the nuclea- powe r
plant Erom the t:r by opening of the line switches and
the %'okon switches in the KRB I switch yard has occurred

often during }hc 10 ycar period of operation of the
~—'I
'\k4
KRB I. qk@-ennﬁ—@*me the turbo generator of the power

plant was always switched automatically to the produc-
tion of the station power required for :h; nuclear powe’
plant. In the present casc, through a delayed rcaction
of the turbine regnlator, a sudden drop in the pressure
of the primary steam circuit was produccd. The prezsure

prare i '6 e

drop caused the pressure sensor which monitsrs the stcanm
i
Circuit to rcact and to initiate inde pendently the

following protectie measures: The reactor shut itself
down quickly, all air ducts and pipes which penctrate
the containment whzx were shut taghtly, so that no
radiocactive materials could pet outside in the atmos-
phere or in the waste water in the casc of a significant

incident. The emergency condensor switched itself in to




conduct away the after heat from the reactor pressure
vessel. UBecause stam §low to the turbine was interrupted
by the closing of the valve in the primary stcam

SWitch, swamewmwsr the station power supply was switched

TN on-,.

tswerke AG from 4ZU KV hlgh voltaqc 1ines To carry out

ot

he nuclear

o

this switching prOCCSj,power consumers in

£ff within a

o

power station were automatically switched
few scconds and then immediately switched onto the new

power supply. This brief interruption (2.8 scconds)
Boet (WA

w?

/
{5k also caused the emergency power diescls to Qppplﬁ)

although they were not necessary in the present case.

ot P

-— W — ———



e R vl d G BReLE ool SOl le e switehitig operats 5 Lhe feed
- - . -

I~
“aker conLrol station remained withou! voltage. The réemotle valves

whach cortrol the feed water to the rcactor pressurec vessel weore in the

= |

¢nen position. Hereby the feed water pumps goudld/feed which had been

Put in the circuit again could Je ~ter in the reactcr ¥¢£gs pressure
vessel ( about 18 cubic meter per mi. .te ). When the ncrmal water

level had tbeen reached, the d» water. control station failecd to interust
the water supply which resulted in an overfeed and a subsegquent rise

in pressure in the pressure vessel..I;is cver-pressure caused the fourtecen
safety valves in the pPr.mary circuikt to open and let out steam first

and then primary water i.tc the safety containment. At this moment’

P 2+ 13
W Sk, TS

this salcty containment had already been lomitdS due to the sudden drop

pot e, 2 ——

in pressure in the primary“&i:cui:&stcézﬁ According to the construction
Plans the amount of water that was discharged through the safety valves
calewlate (40 (ae

inte the safety containment wasAabout 200 cubic meter. The discharged
steam £ raised the preossue by about 0.36 bar and the temperature to abous
6v degrees ceclsius. lecause of the rise in pressure in the safety containe
ment the sprinder automatically responded which is cesigned to ccnéense
the steam instantancously and thus to break down the over pressure.

During this incident a total of 450 cubic metery of water were releases
into the safety congainment by the feed water pumps, the core spgrinkler

“

and the containment a;inkler. the lower part of the safety containment

was hereby flooded Wir}{/A¥g¥f to moze than three meters.

A more detailed examinination of the uumbers will have to be carried cut

. : _ ? Mo -
in the following investigations of the,bavarxan 4znzstry for Leogimal
~
) > .
'2ﬁevelopmcnt and LCnvironment and of the experts of the fechnical

Jurveillance {izency BDawxria ( TUEV=-Bayern ).

- - -
— - — -
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A8 mentioned above the safcly contain :nt was hermetically locked,

~Asn the low=-radicactive steam and walar were dischareed out of Lthe uri-

r

TATY circult samsweane through the safety valves. Thus the released

Tadicactivity could not get out into the environment. In the following
-~
cavs the water was pumped out of the lower part of the saf&py vessel

: . o (e :

-Ato sveral reserveirs cf the waste watre purification system.
short-lived oM |

i‘ere thimradionucl;des that cannot be preeipitated by chemical processing

will remain to decay and the wa:?g will be decontaminated.

J

Lhc 22000 cubic meteriof air contained in the safety vessel we analyzed
and could be discharged out of the 110 meter chimney {oliowang .,.. <’

. . . » . o . e N 3 L
ef{fluent guidelines.Such a discharge of radicacgivity - y‘ﬂ consms:&g ing
| B
FAsmrr—sf-denen to 93 percent of Xenon 133 - is in the order of
MDD, ™ IIJ——/
ragnitude of the Ceaenmsomwi ~discharge of the reactor and des not

Tepresent a hazard to the population. A rough estimate predicts a dose

cf fractions of milliram fcr a person who lives in the most unfavorablae

site near the reactor.

-2¢ discharge of the air w=» started Jan.l7 at 11 a.m.. It was moni-

tored @nesndh-uensiy continuously with an additional éi scontinuous

I? propacation was controlled Dy # parallel measurements of ;TE meteoro-
logical ecenditisns and ehe other conditions influencing radio immissioi.

The results showed that the propagation charAteristics wre optimal
OVER
and that only a minor increase €% the natural level of radiocact ovity
at

could be measured Afd the malfw/immission maximum.

The dose rate inside the reactor containment in the halls and the

stailrways rose from normal 1 mzll; em Ser hour to 5 to 10 millirem per
Tt St s Prqinr s VR
nsur. The staff could enter the reactor containme ne, out any imminent
; o= = n
“ENGer sfupwWITKUVODSedweo high direcs Tadiatien. A6 ,orvkj}“RQSXO
WO SIUIHIN DA
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ReiPnti

Thirey mxnu:glzhif:s could 3tart on Jan. 15 at 7 p.m. with heavy
‘

Pratective gear and oxygen masks. The integral body dcee of the

involved personel was less than 10 millirem. Starting on Jan.l1l8
the access to the safety containment is free and the repair and

decontamination work is to start xmmediatelw.

Y

Ca:cquences of the incident and further mcasures.

-

First investigations of the consequences ¢f the saftey vesscl showed
on the A

damages \alectricity installation, the paint on the §
A

walls,and the insulation of the steam pipes ncar th?
ALY
U5 a damage on ona of de valves. Since the safety containment

is accessible without any addational protective measures, the
de
installations will be cleaned dried and gontam;nated . Subsaguensly

i

a'l involved electrical and mechanical equipment has to be chacked
Lor damages . T ey i ot G- ~".
"garallel to the tasks t:tte’im{);d::ed\) authon:‘.ej \Ylhave starud an
- 1
invcstzqa:icng of the causes~3?mihe incident, ¢f The TUEV Raycrn
will monitor the numerous examinations for the re-start of the
reactor and will prepare the final report on new safety systems that
will have to be installeddfo exclude any such incident. The Gundremmingen
.
reactor will only resume qzt_ﬁﬁuration after the final approval is given
by the,Bwarian fa\nxstry for {Zq:gional)sevclopmcnt as the lacensing

authority.

/
i
. » » .. * -
Before the investigations about cnfsundrammxngen eacaadent incident

have been concluded, no new operating licenses will be issued to

assure that any new findings about the celiability of the safety

systems will be incorpo:acedé"f; the design




sumrary

buring the incident at the 237-MW Gundremmingen reacter all saf:’»y

~

£ cvant system worked faultlessly. The safetl, containment was sealed
Event /

otahboforc the sa{jey valves respended so that no radifctivity was o
.

. » . » e -4 f
T eased. This was proved by immediate measu:gbfen:s ©of the invioved

-~

autheorities. At ro point of the incident the population was in danger.
There were no persondl injuries in the incident. The causes Zor the
incident were a delayiﬁlresponse of one part of the turbine control

and a short xntcfrupticn in :he'voltage supply of the feed water control
stations SLXFUMMEh  these types of control eleoments are also part

cf conventinal pewer stations .

The reactor may not resume its cperation unless the appropriaca authoris:

aives is approval.
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SURJECT: AUCLEAR INCIDENT IN GERMAN Gun HEMMINAEN
NUCLEAR PGwER STATION,
S—

REF: A) BUNN 7378 H) BUNN 13886

1. SUM=ARYy, ON JANUARY (3, 1977 THE 237 MyYE-REACTOR
LT LUNNDREMMINGEN wa0 TO BE SHMUT NUHM DUE 10 THE
WE_LASF CF RAQIUACTIVE STEAM INYOQ THE SAFET

" CONTAINMENT OF THE REACTUR, OFFICIALS STATED THAT
AT ®0 POINT MAD THE STAFE NOR THE POPULATION
BEFIe IM DANGER, IT 1S HUPED THAT THE DAMAGF CAN
BE REP:IIZC WITHIN QONE UR TwO MONTHS, END SUMMARY

2. THE CAUSE FOR THE FAILURE WAS A BREAKDOWN orc
THE 200 XKy POWER LINE AETWAFEN AUGSARURG AMD ULM,
L SHNOT LJRCUIT HESULTED IMN THE AUTOMATIC FAST
CRAM nAF THIS BOILING WATER REACTOR, IN SyuCn A
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CASE 1w POWER TURGBINE 15 TAKEN our CF ‘twg CYCLE
AND TwE MIgH PRESSUKE STEaAM 15 FEUL ClrecTLy
Invy THE CONUENSO@‘ HowEVER, BCFNikE TH1s PROCESS
TAS -FFFECTIVE, the SAFETY VALVES gf THE FRIn4Ry
CycLF OPENED anp RELEASED LARGE amoynrvg OF kAapIQe
ACTIVE sTEaw INTG e CONTAINMENT 0 REQUCE The
STEAM PRESSyRE, Twe TEMPERATURE ROSZ FroM NORMAL
92 VEGRECS FAMReNnED T TU 180 QEGRFEY ra;&‘wnFLf AND
5U°SEQU£”TLY MORE ThHan Lgd-???r D A s naceT e
FATER R IN THE T SSeL.,
ATER WERE LEFT In HE 1208 fFDQT ODlAnETegR VE dti_

3. Ow CANUARY 156 THE GUNDREHHINGEN DIREC.OR

e NNOUNCED TRAT TMe TEMPERATURE wWap ORQPPEL TO asour

Ten CERRE=: ABNVE NORMAL, THAT ALL WATED HAD
PEEN pumegp CUT ayp DsconrAﬂINATFon HE cOnTINyEg
That THE RCFPA1IR NORK was TO START THE ngxr Dav

AND WGii 0 INVOLVE THE GCCCNTAHXNA?:UN UF THE
RETRANIZAL 4D ELLCtiRoNIe EQUIFHiNT. HE DEHIED ANy
SFECLLaTIQy TRAT tue ACCIODENT HAD Brgyn CAUSED

BY Huuawn FaILURE AND saln THAT anN INVESTIGATIQH
~OULD NCTERMINE WNETHER MALFUNCTION UF THe SYSTEM
CouLe asg FREVENTED gy MORE ADvancep OeEviCes,

€, EMgassy COMMENT . THIS mMosT RECENT INCIDENT 15
ONLY pus s SUME tyurayy INCI0ENTS

I THsg REASTIR, GERMAMY S Flnsr‘fbnnsncxaL

RaCTOE ™A Y GEGAN QPERATION N 1965, MgsT gF

THESE INVOLVED CRACXS oR LEAKAGE N THE CooLIneg
SYSTENS (per 8)y THz OST SEvere INCIDENT LED TO
THE SCaLDING oF Two PORKEKS REPAIRING 4 STEAM vaLye
(keF A, ALTHOUGH THE ACTING GUNOkEHMxvcEN DIRECTUR
REFUSEN 119 SPECuULaTe THAT T1wE INCREASE IN REPAIR
JRA 2np SUSSEQUENT PCOR AVAILAETILITY WERE Cayusen
oY A 34p DESTGM gf THIS FIRsT GEMERAT 1Ay REACTOR,
H1s PRELECZSssan RECENTLY COMPLAINED ABOUT THE
DIFFICuLTY IN HAIHTAINING THIS REACTOR.
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KRB INCIDENT OF
JANUARY 13, 1977

SEQUENCE OF EVENTS

]o

10,
I,

LOSS OF OFFSITE POYER (1CING/SHOR 1113)

—~ g
[ vl

a, LOST MEITINGEN 220kv LINE

b. LOST VOHRINGEN 220kv LINE o

ERROR IN TURBINE CONTROLLER AS STATION DROPS

TO HOUSE LOADS AFTER INITIAL HIGH TURBINE

SPEED

a, LOW TURBINE SPEED/EXCESS BYPASS

b. CONTROL VALVES OPEN - SIMULTANEOUS LOY
STEAMLINE PRESSURE AND HIGH STEAM FLOY

c. REACTOR TRIP/CONTAINMENT [SOLATION

LOSS OF AC DUE TO SYNC OF 110kv

FEEDWATER CONTROL SYSTEM NOT TRANSFERRZID TO

ALTERNATE OFFSITE POWER DUE TO 380 VOLT FUSE

D/G STARTED (NOT CONNECTED) - SAFETY SYSTEMS

WORKED

FEEDYATER CONTROL VALVE FULLY QPENED

- | SHOT ACCUMULATCR ON VALVE (NO POWER DUE

T0O FUSE)

ALL 14 SAFETY VALVES OPEN [ o mXeross

CONTAINMENT PRESSUPZ |{CREASES (S PSI FROM

200 CUBIC METERS OF WATER)

CONTAINMENT SPRAYS INITIATE (ADD ANOTHER 250

CUBIC METERS)

ECCS INIT!ATE

FEEDWATER PUMP MANUALLY TRIPPED




_ATW NE'»’S*--F{_:‘ The chcga!‘hqulic of Cermany -_P;e_!p. 1977'_.
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t.LECT'-'HClTY CENERATION BY® GE&maN NucLEAR Powsr STATIONS
__./

the 12 Cerman nuclear pover stations in operation end of 1976 (with 2 total gress

pewer of 6137 !We) had a total gross electricity generation in the calendar year
of 1576 of 24,751,114 ¥an (gross generation in 1375: 21,858,782 MWn). The XKiX
facilivy with a power of 2! Mde vas out of service throughout the whole year
because of ity conversion into a fast reacter. Three nuclear powur -'uz.c 18 With
@4 total pover of 2945 MWe were newly commissicned lest yeu: o7 %¢ N /... S3isliis B.

~

The cunulated gross generationof all 13 plants by Decczber 31, 17‘.%: vas 102,207

“n. Here is a breakdown into the contridutions of the iadividual plants (in!Wh):

Bivlis A, 5,k37,080; XS, 5,L61,288; XWwWw, 3,8L0,774; K40, 2.335,820; CK.il,
2,120,083; WL, 1,703,09C; KR8, 1,278,977; K«3, 1,085,93k; Bivlis 3, 518,823;
MZFR, Lh3,29%; AVR, 119,514; VAKX 106,867.

3

Status oF Gernan NucLear PoweR StaTions Exp of 1975
Tn late 1576, C‘)mxc-eu' Fover staticns with 2 sotal gress ca
-ere in ep.ration in the Federal Republic of Cermany, i.e., saree plants with

& total capaciiy of 2365 MWe more than at tne ead of the previous year (10 with
3455 Mde). The plants newly commissioned were 3KN=1 (855 Mi), XK3 (006 1w, and
Bidlis 3 (1300 M4). 3y late 1976, (14)plants wiin 3 to%al caopucity of 14,3.6 M

vere under comstruction (or had been granted construction permits) (in the previcus

year it had been 12 plants with 11,975 1W). Four units of these mevecmers with a
total of 53L6 W were granted construction permits in the course of 1876: Crannde

(1361 MW), XRB II (two units of 1310 MW each), and Brokdorf (1365 M«). Another
twelve units with a totul of 15,213 M (provious year: C'-) units with 17,8959 MW)

are ia the plagniug stage; Lhis rigure-i;xcludu; the nev projects of KRL and KX([-2
with a total capacity of JGU0 MW. This odds up Lo a total of 39 muclrar r aeraling
UAits to be ccamissioned by 198L/85 with an approximate totul eaPuvily . &yt OMWQ.

A . - . - rme . AR AR SO ¢ mrme s s ae ae . . m— MR e T S

"' Pua'rsho.d mo?:nly oy ‘ . Sudscription rates: OM 182, - per annum (airma:l celivered): acciticnal copies .
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al Republic of Cermany = Feb. 1Y77
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KRS Incioent Cause» By GRID FAzggs
k&ovxng a Suri.s ¢ ge _;;_.nuscu By the weather in the 220 kY high voltege
»id Letween Augzturg and on January 13, 1977 after €.3C p.m. (rupture of
‘qsuzltcrs because of the extreme cold), an uncemmonly abrupt failure ef the
o i 2% 9.17 p.m. caused an incident in the 252 Mwe KRE luclear Power Staticn
of GCundremaingen, in the course of which autcmatically cpening safety valves
allcved a radicastive water-steam mixture to flow intc the containment. lLighting
zains, degontazination paint, and 4 salety va.ve were damuged. Througasut the

incident there was no hazerd for the public in she eaviromment ol the plant.
Also inside tie nuclear pover plant noboedy was injured..
The Gesellschafs fir Reaxtorcicherncit (GRS) of Coleogne has released the follosing
additional infermasion: After the power failure the turiouet ran in the sc= called
inululed molde ef cperatian ac plannd. A briet 'Jul' in Lhe turbine control

. » —— - .- &
cystem ponglted inoa drop oo Lhe Wwrbln :;.\--«', whirh wino tollowad Ly o pulcw

cauning Lhe turbine governing valves to Open il the vuy. The stoong ineseasy in

stewn extraction initiated an isolationm valve of the comtainmini (penetrotion
valve with a verting seal) and a redetor serem. AL Lhe same time, conncctlion
of Lhe wuxiliary -ondczucr and operation of tne plaat load '":ply cystem on Lhe

110 kV grid werc triggered. For correction (i.e., .s-sx.b) of the reaesdr filling
leval = feed water line was connested and a water rezulation valve cpenec. The

pover supply of the feed water regulation va.ve was 'au"; in the hasement
viiching paiicl 30 that the 'e...4a¢'cn reyY ::créd’.ﬂ a pfessure ascumulnisr had
pecen ecnsumed Ly the previcuz opening asticn fad the va.vc re=ained in the

opan pasiticn. lincguse of ¢ 1c'-x @ open Jeul waler reg‘-;..c' valve the

rormal Dilling Tlevel or s 123 ..,..c-".l ..."g\._ wdud v 2alively QuicZir, and,

Ve zalety valves v-rc uJ.GﬂA..C--lj openvi . @ f-:u“ O @ precsure iaeriuse.

- .
The ‘excess eosouint flowcs inte the fully elesedl eontainment which eempleteiy

retained the s.ichtly radicaccive water- stea: miniure. ALl tne gafety systiess
gelunsed as a preventive measure, Such ac emerzency diesel power sysicnmg,

building spray cystem, 2ad anjular suetion Iy :tem, worked corr vetly. Th c:--flog
collected in th: sump of the contaimment had o specific wetivity of b x 107€Ci/mo.
The exeesu fecdwater is presently stored in tie water tr2atment Jystes for Jd2oay

S¢.

ent, following vcesntomination, will net be ro-used bul discharged under econs.raoll-d

condx.xon.. 1a .ne precess of air sweeping of the containment on January 1T I1STT,
leus thaa 19 of the officially authorized luvile for stack discharge were
cucountured. Conling of the ruaetor wus in no danger to fail at aay peiat in time.

SNR-2 wow wits 1300 MW
The Turopiizehe Schnellbriter-Kernxraftwerxsgusellschaft ani (ZSK) and the Inter-
nationale lasrium-3rutresktor-3eu-Cescllschat™ zelf (INB) in late 1978 agrecd upen
he power data on which the rurther developmunt of the slanned LXF3R dcmonstration
pover plant, SiR-2, will be based. According .0 %the agrecment reached, tne net
elcutric power, wnieh had Lewn 2000 MWe in the planning study dralted in 1973,
ill aow bte 130U MWe. The cuntinuous thermal net rated lowd in indiented ws W13

Mith, she lLiavar rod power ag ki3 W/em.
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A, DR, WLiL, PMT, RFVTEWEN WITK SCIENCE CNUNSFLOR
YHF “aTA HE PRAYIOFC TN FAILKNER, NRC, BY TELEPHONE ON
JAMIJARY 38, THESE CATA FOLLNW! >

AL! FOURTESN SPRINFRNPFRATFD PRIMARY CIRCUIT PRESSIRF
REIIFF VAL_VER QPFRATFD, 4S INOTCATEQ BY BURST DIAPKNAGMS
., PTOT CONMECTING ONE VALVE Tﬂ CIRCULIT AFPARENTLY
QUPYTIIRED AT se OR NELAR ee WELDEL SEAM COMNFCTIMG VALVE
T0 PTPZ, AANUT THREFWEOQURTHS NF PIPF CIRCUMFLALNCE ;5
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A, THNVESSTIZATION CURRENTLY PELAYEN AY DFCAMTAMINATION
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