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Deposition of DR. ANTHONY C. ATTARD, a
witness in the above-entitled action, taken at the
request of the Intervenors pursuant to 10 CFR Section
2.740a before Kathryn.Orofino, a Notary Public within
and for the State of Connecticut, at the Mystic-Noank
Library, 40 Library Street, Mystic, Connecticut,
commencing at 12:20 p.m.
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as evidence 1n'thls proceeding only; objections or
motions to strike will not be considered to be waived
except as to matters of form; the Deponent will be
given a right to read and sign the transcript when it
is complete; the original of the transcript will be
forwarded to the deposing attorney who will provide the
opportunity for the witness to read and sign; and the
original will be filed with the Commission‘in

accordance with the Commission's rule of 10 CFR part 2.
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1 DR. ANTHONY C. ATTARD,
m} 2 | of United States Nuclear Regulatory Commission,
3 Washington, D.C., 20555, a witness in the
4 above-entitled action, having been duly sworn by
S5 Kathryn Orofino, a Notary Public within and for the
6 State of Connecticut, was examined and testified on his
7 oath as follows:
8 * Kk * Kk %
9 THE REPORTER: Are you going to have
10 the same stipulations?
S MR REPKA: " That's fine- "
12 MS. BURTON: You can just incorporate
5 13 them.
14 EXAMINATION BY MS. BURTON
15 Q Dr. Attard, first of all, am I pronouncing
16 that properly?
17 A Oh, yes. Yes.
18 Q You have been a nuclear reactor physicist
19 with the NRC since 1990; is that correct?
20 A  Uh-huh.
21 Q Can you tell us what role you have played in
) 22 these proceedings concerning the application by the
23 licensee to rerack in Unit 3 of the spent fuel pool?
o 24 A Yes, I was given the job of reviewing the
25 reracking submittal, the amendment request, and --
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1 which I had started back in -- last year, actually.
HE 2 Q Do you recall when last year?
3 A I would say around the June time frame.
4 And around September, maybe a little later,
5 this situation of the contentions started to -- at the

6 ‘time I heard about it from the PM, who was not Victor

7 at the time, it was somebody else.

8 ' And so I put it aside for a little bit
9 while -- to see what the outcome would be from the
10 contentions andbsa forth. In the meantime, we're
T 777711 | always working on several things at once. This isvﬁust

12 one amendment that one has on their desk, so to speak.

,j 13 Q So in other words, you were assigned to
14 analyze the amendment request in order to aid --
15 A Review. Review it.
16 Q -- the Commission in deciding whether to

17 grant it or deny it or whatever?

18 A Right.

19 Q  And in addition, you have been asked to

20 participate in these proceedings?

21 A That's correct.

22 Q Is it part of your assignment to continue to
23 provide the NRC staff with the benefit of your insight
24 as this process continues?

25 A Yes, on both -- both -- you know, the
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1 amendment and the contention aspect of it, too.
} 2 Q Did you participate in the formulation of the
3 finding of a no significant impact?
4 A I don't know. Not yet anyway. The review is
5 still ongoing, so if it's part of the package, I would,
6 vou know, eventually see it, so --
7 Q Before these proceedings, had you ever
8 participated in providing input in adjudicatory
9 proceedings --
10 A No.
11- Q0 ==1icenses, challenges? =~
12 A No.
‘) 13 Q Now, you have put the date at June '99
14 approximately when you were first involved in this
15 matter.
16 Can you please tell us how you went about
17 your analysis; what you were requested to do.
18 A Yes. Usually what I do, as I do with all
19 amendments pretty much, is I read through the package,
20 you know, and go looking for what I call red flags that
21 may pop up out of the pages, you know. And then quite
22 often you talk with your colleagues, you know, to see
23 whether something similar has been done before, see if
é} 24 there's a precedence to it, you know. And you start
25 collecting any info you may need for it, whether it's
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1 Reg. Guides or 10CFR50.
‘} 2 And so I try -- usually I try to take a quick
3 cut off any REI's that I may want to address as a first
4 cut. I usually do this a couple of times just to make
5 sure that there is no major show stopper, sometimes
6 people refer to them, in the package, including the
7 whole package.
8 And if there isn't, it's -- you know, I start
9 to look into it a little deeper. There's almost two or
10 three levels that I go into.
11 Again, you interact -- well, I did anyway -- |
12 seeked Larry's comments on things, because I --
,5 13 0 Who is Larry?
14 A Dr. Kopp, excuse me. Dr. Kopp.
15 Q Uh-huh.
16 A -—- comments, because he has been in the spent
17 fuel pool area for a great number of years. So -- and
18 I'm still in that process now. |
19 Q So the spent fuel pool is not one of your
20 particular areas of specialty?
21 A Not really, no. I -- I inherited it, so to
22 speak, because there are —-- people leave. They would
23 like to have some type of continuity, you know, and I
; 24 was picked to do that.
25 Q Now, you looked at first for red flags. Did
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1 you see any?
‘mi 2 A The -- the 800 ppm part with regard to being
3 present, not so much the ppm concentration, but rather
4 the while moving fuel was one that I was going to -- I
5 was going to pursue for sure, you know, either through
6 a conference call or perhaps some other means.
7 o) And why is that?
8 A - I wasn't sure of what -- what it meant. It's
S how I -- how I was interpreting it was that -- and this
10 was before I went into the tech. specs. I had to look
11 to see about the 2600 ppm. So this was'the first --
12 like I said, the first sitting down and reading, okay,
r% 13 was to make sure that I was understanding it correctly.
14 I read it as meaning that there would not be
15 or they would not be concerned about having
16 concentration in the pool, which didn't make any sense
17 at all, so I knew I was wrong, but I wanted to,
18 obviously, follow up on it.
19 And so -- which I did eventually. We sent a
20 set of REI's out, acfﬁally. And in the meantime, I
21 came in contact with this one incident where I did talk
22 to‘Dr. Kopp regarding chemistry procedures that I'm
23 sure they were in existence. And actually, I knew that
} 24 they would be monitoring at some interval, which I did
25 not know at the time. So it was still -- it was still
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1 in the very preliminary stage.
t} 2 0 Prior to this application had you ever
3 reviewed another amendment concerning a spent fuel pool
4 reracking?
5 A No. No.
6 Q Well, you mentioned the red flag being the
7 800 parts per million?
8 A Uh-huh.
°) Q Why was that a red flag to you? I'm not sure
10 I understood.
I1 A Oh; it S6 fich the BO0. Perhaps I Should ]
12 clarify that. It's the while moving fuel is the part
3 13 that kind of -- I wanted to -- I was going to seek
14 clarification on. Not so much the 800, but while
15 moving fuel is the part that gave me a little bit of
16 heartburn.
17 0 And tell me why. What about it gave you
18 heartburn?
19 A Only bécause like I said, I wasn't sure what
20 that meant. I knew that I'm misinterpreting it about
21 what they were asking or what they are requeéting, so I
22 had to -- I made it a point to first go and talk to
23 Larry -- Dr. Kopp, and then eVentually, you know, we
g 24 made up a set of REI's, two or three REI's -- I don't
25 remember how many at the time -- after we had a
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1 conference call with the licensee to pursue that.
”f) 2 Q So now do you recognize the need to maintain
3 boron at the spent fuel pool at the level that is
4 proposed?
5 A At the 800 level or -- right now it's
6 still --
7 Q At the 800 level?
8 A I -- no, because their tech. specs say they
) have to be within -- they have to be greater or equal
10 to 2600 ppm, so really the 800 is Jjust to show that if
11 they had a misplacement or, you know -- it was --
12 again, it fell into that double contingency situation;
“} 13 Q Were there any other red flags?
14 A No.
15 Q Now, when you set about discharging your
16 assignment to analyze the application, can you please
17 tell us what standards you had to meet --
18 A Oh, by that --
19 0 —-- or the application had to meet.
20 A Well, again, there was -- it was kind of done
21 for me in a way.
. 22 Q It was what?
23 A I was kind of presented in the front of the
_9} 24 Holltech (ph) report. For example, you know, they list
25 a series of -- I think it's Rec. Guide 11 -- 1.13, the
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1 so-called Grimes letters, Grimes letter, Dr. Kopp's
;} 2 letter. There's about five or six bullets in there
3 that talks about the -- what they had to meet.
4 And I would have went to the same thing. I
5 mean, I would have resorted to the same -- same
6 documents, if you like.
7 o] So in other words, the report that was
8 submitted by Holltech set out the standards that it
9 believed --
10 A That's correct.
11 Q —= it had to meet? T a
12 A Yes.
J:} 13 Q And you‘believe that that assessment was
14 correct?
15 A Yeah, again, you know, I would have checked
16 with Dr. Kopp, for example, to see if there was
17 anything else that was either left out or, you know.
18 Q So again, going through those, that was the
19 Reg. Guide and --
20 A 1.13, I believe, yeah.
21 And Dr. Kopp's memo?
. 22 A Dr. Kopp's memo, and I think there was --
23, Q And what else?
Q/’ 24 A I think it was Brian Grimes.
25 Q The Grimes letter?

SHEA & DRISCOLL (860) 443-3592
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A  The Grimes letter, yeah.

Q Anything else?

A I think the ANSI so and so.

Q The ANSI what?

A I forget the number of it offhand, but it's

the same ANSI that talks about the double contingency
principal that's stated in there.

Q And anything else?

A No, not that I know of.

Q So are you satisfied that those four

11-|—compoments constitute all of the standards that the NRC™ 7

applies to consider license amendment to rerack in the
spent fuel pools?

A I think they go a long way to help whoever is
doing the review to do a satisfactory job.
Satisfactory meaning, of course, that all the safety
requirements are met and the criticality, in
particular, is the .95.

Q Have you determined that this application
meets all those so-called standards?

A I have not yet.

What else do you need to look at?

A Well, I mean, I haven't looked at all of them

is what I meant.

Q Haven't looked at what?

T SHEA & DRISCOLL (860) 443-3592
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1 A At all those ones that I told you. I haven't
‘i} 2 individually went down the list and looked at all of
3 those vyet. |
4 Q You have never looked at some of these?
5 A I have. In terms of not necessarily in that
6 order or -- or checked off every one as I went down.
7 In other words, I'm still in the process of doing the
8 review is what I'm saying.
9 Q  Prior to this assignment have you had
10 occasion to look at Dr. Kopp's memo?
11 A NG, hiot after this, no. T
12 Q What about the Grimes letter?
} 13 A No. None of these --
14 Q The.particular ANSI standards that you
15 referred to?
16 A No. I've heard about them thrown around, you
17 know, discussed, but never --
18 Q Now, you have a background in race car
19 engineering?
20 A . Yes.
21 Q Can you tell me a little bit about that.
22 A Yes. I was a -- for a number of years what
23 is called a Grand Prix Formula 1 mechanic at
'} 24 McClarin Racing in England, situated in Collinbrook,
25 England. So I traveled around the world in the
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1 Grand Prix circuit.
Aié 2 And then at the ripe old age of 29, I decided
3 I had enough living out of a suitcase, basically. And
4 that's back in '72, I believe. I started to pursue a
5 career. I don't know how much you want to hear.
6 Q Well, can you tell me about your operational
7 experience at nuclear reactors.
8 A | I've never worked at a nuclear plant. My --
9 my nuclear background is with Westinghouse at first
10 from out of college, and then -- I think for about six
11| véars, and then I was on the SDI project for a ﬁﬁilé on
12 the so-called SB100 program, the space base reactor,
3 13 | and then the NRC.
14 Q Now, yesterday I understand that you
15 accompanied others to the spent fuel pool at Millstone?
16 A That's correct.
17 Q Had you ever been there before?
18 A No.
19 Q Had you ever been in any éther spent fuel
20 pool before?
21 A No.
22 o) And can you please tell me your observations
23 from that visit.
‘} 24 A Besides the obvious stringent security aspect
25 of going through the various doors to get to the area,
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1 basically racks -- I saw racks there. I think it may
Mﬁ} 2 have been new fuel racks, from where I was standing
3 anyway.
4 Q How could you tell?
5 A I think I had somebody ask the question and I
6 found out, I believe.
7 And I looked to see -- observed pipes for any
8 means of dilutant, dilution, you know, in the area of
9 pure water dilution aspect, where the fire pipes were
10 and that kind of thing. I --
T1 o) You said you looked for pipes or Y6ﬁ—§§;___—m__
12 pipes?
A_} 13 A ‘I didn't look, I just noticed a lot of piping
14 in the area. I wasn't sure what they were for. 1I
i5 heard -- I think it was Dr. Thomas (sic) talking about.
16 Dr. Thompson?
17 A -- Dr. Thompson, excuse me, talking about the
18 heat removal system a little bit. But as I was about
19 to listen to that, I was distracted by something else
20| so I didn't get the answer that the gentleman he was
21 talking to gave him,
22 Q But you did notice a lot of pipes?
23 A Yes.
N 24 Q Were some of these pipes overhead?
25 A Yes.
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1 Q And do you know what was running through the
jj? 2 pipes; was it pure water or was it something else?
3 A Well, the only -- besides the fire pipes, the
4 fire extinguisher pipes I'm assuming, there was a big
S5 drain pipe from the roof of the building.
6 Q How could you tell it was a drain pipe from
7 the roof?
8 A Oh, because I asked them and they told me it
9 was.
10 o) Who did you ask?
1T A Mikeé == he's sitting right back there. -
12 Q Mike Jensen?
I 13 A Mike?
14 Q Jensen?
15 A I believe that's right.
16 Q And he told you it was a drain pipe from the
17 roof that drained --
18 A From the -- drain water‘pipe. I think he
19 called it a drain water pipe. Drainage pipe.
20 Q . So you were distracted when you were asking
21 about some of these pipes and you didn't pursue the
22 questions?
23 A I was distracted when I was trying to listen.
.;J 24 I wanted to listen to the answer that Dr. Thompson
25 asked Mike, so I didn't get to hear the answer about
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1 the heat removal system.
B 2 Q And what did you learn about the heat removal
3 system?
4 A Not very much. I didn't follow up anymore
5 beyond that.
6 Q Did you happen to notice heating equipment
7 suspended from the ceiling?
8 A No, I can't say I did.
9 Q Now, you mentioned that you saw racks for
10 fresh fuel, I believe?
11 Y OR, T thought I == &t one end there were -
12 fresh fuel racks. I believe I heard right. I'm not
13 100 percent sure, but I think that what I heard was
14 correct, that they were fresh fuel racks. Now, again,
15 I didn't go up to the individual and ask him whether
16 that was right or not.
17 o] Youbwouldn't have known just looking without
18 the benefit of somebody guiding you what was a fresh
19 rack and what was for spent --
2O A . No, not really. No. No. No. This is the
21 first time I've ever been, so I -- no.
22 Q What is your nationality?
23 A I was -- I was born in Malta, but I was
24 raised in Australia.
25 MS. BURTON: Nothing further for this
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1 witness.
’f} 2 MR. REPKA: Just a couple questions.
3 EXAMINATION BY MR. REPKA
4 Q Dr. Attard, Ms. Burton asked you about some.
5 pipes you may have seen yesterday in your tour of the
6 spent fuel pool. Did you see any —-- when you talked
7 about some heating pipes, are you aware of those pipes?
8 Do you know which pipes I'm talking about?
9 A No. |
10 Q Okay. You said you saw pipes?
11 A I==well, there are & 1ot Of Pipes,
12 particularly along the wall.
3 13 Q Okay.
14 A And I was actually trying to look for pipes
15 directly above the pool, that went off-directly above
16 the pool, where I presumed that if you had a leak in
17 it, it would go straight dowﬁ into the pool.
18 Q Right. And I think you mentioned you saw one
19 pipe which was a drain pipe?
20 A . Yeah.
21 Q The other pipes on the wall, how far were
22 those from the spent fuel pool?
23 A Oh, well, they ran -- if my memory serves me
A;} 24 right, there was one wall -- I only saw them -- except
they came in from one building into'the spent fuel pool
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1 and perhaps they went back out. I don't know. It
T} 2 looked like they came in through walls.
3 Q Were they right next to the pool or were they
4 20 yards, 30 yards?
5 A The one wall that I'm thinking of is where
6 the transfer canal is. Again, I -- you're asking for
7 me to check my photographic memory here which is not
8 very good.
9 Q Was it a few inches away or a --
10 A Oh, the pipes were directly kind of nailed —;
11 not nailed[ but bracketed fé the wall.
12 Q Right.
;} 13 A So they were secured to the wall.
14‘ Q How far from the pool?
15 A Well, if they were -- in the transfer canal
16 area, they -- I don't know, I would say maybe two --
17 two feet. I mean, they were against the wall. And the
18 next area -- the next area to the -- where the transfer
19 canal -- you know, whether it dripped or trickled dqwn
20 or whétever, it would eventually find its way, I would
21 think, if they were water pipes. But I don't know what
, 22 they were.
23 Q Did you have any particular concern that the
J 24 | pipes would leak to lead to dilution of the pool?
25 A No, not really.

Y
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Q Why not?

A First of all, Mike was telling us that --
that there are alarms in the control room, so if water
level rose beyond a certain point, the alarm would go
off, or if it drained, it would also alarm.

MR. REPKA: Okay. Okay. No further
questions.
MS. HODGDON: I don't have any

questions.

MS. BURTON: Okay. Thank you very much. -
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THE WITNESS: Thank you.

(Time noted 12:45 p.m.)

* %k ¥k * *
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Deposition of LAURENCE T. KOPP, Ph.D., a
witness in the above-entitled action, taken at the
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The deposition is to be used for discovery or

—‘as—evidence“in—thismprOCEGdtng'only; objectisdns orf

motions to strike will not be considered to be waived
except as to matters of form; the Deponent wiil be
given a right to read and sign the transcript when it
is complete; the original of the transcript will be
forwarded to the deposing attorney who will provide the
opportunity for the witness to read and sign; and the
original will be filed with the Commission in

accordance with the Commission's Rule of 10 CFR part 2.
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LAURENCE T. KOPP, P h.D.,
of United States Nuclear Regulatory Commission, Mail
Stop 010B3, Washington, D.C.,‘20555,.a witness in the
above-entitled action, having been duly sworn by
Kathryn Orofino, a Notary Public within and for the

State of Connecticut, was examined and testified on his

oath as follows:

* Kk ¥ K K

MR. REPKA: Okay. These depositions
today, the following stipulations will be in.effect,
consistent with the depositions that Northeast Nuclear
took yesterday of their expert witnesses for the
Coalition Against Millstone.

These depositions are to be used for
discovery or as evidence in this proceeding only.
Objections or motions to strike will not be considered
to be waived except as to matters of form. The
Deponents will be given a right to read and sign the
transcript when it's complete, and the original of the
transcript will be forwarded to the deposing attorney
who will provide the opportunity for the witnesses to
read and sign, and then the original will be filed with
the Commission in accordance with the Commission's Rule
of 10 CFR Part 2.

MS. BURTON: Okay. Good morning,
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1 Dr. Kopp.
QH} 2 THE WITNESS: Good morning.
3 EXAMINATION BY MS. BURTON
4 Q Dr. Kopp, you have provided an affidavit in
5 these proceedings that is dated April 10th of the year
6 2000, correct?
7 A . Yes.
8 Q And you have had a role in assisting general
9 counsel to the NRC with respect to discovery matters in
10 this proceeding, correct?
11 A" "Yesy T I
12 Q Do you consider yourself an expert for those
_} 13 purposes?
14 A Yes.
15 Q Db you have a curriculum vitae?
16 A Pardon?
17 Q A resume, curriculum vitae.
18 MS. HODGDON: Is --
19 THE WITNESS: I thought it was attached
20 to it.
21 MS. HODGDON: It is. I believe so. It
22 is.
23 MS. BUkTON: I'd like to ask for one. I
' 24 don't have one attached with my documents.
25 MR. REPKA: We may have a copy here.
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MS. BURTON: I have Dr. Attard.

DR. ATTARD: Yes.

MS. BURTON: I have his.

MS. HODGDON: I might have one, but I'm
not sure.

MR. REPKA: I have one. I have a copy
here if you would like to use it or make a copy. Do
you need it to ask your questions?

MS. BURTON: I would like to see it.

Thank you very much. Actually, when we take -- I'll

—make a copy of this, I'mafraid it will 'endup with my |

notes, so I'll give it back to you.
MS. HODGDON: I have a copy.
MS. BURTON: You do have a copy.

MS. HODGDON: Would you like to borrow

mine?
MS. BURTON: It's your only copy?
MS. HODGDON: Yes.
MS. BURTON: 1I'll make a copy at the
break.
Q Now, Dr. Kopp, according to your affidavit

here, you have provided particular assistance with
regard to certain interrogatories, correct?
A That's right, vyes.

Q. Beyond that, were you of other assistance in
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the preparation of the responses that we've received
from the NRC?

A Yes.

Q And can you please elaborate how -- what your
role has been in assisting with the discovery
responses?

A Sure. Dr. Attard was the reviewer for the
Millstone 3 pool expansion, and I reviewed it also, not
in as much detail as Dr. Attard, and was also asked to

provide responses to the three contentions that were

~filed;~which-T

Q Well, let me then go back in time. You said
that Dr. Attard reviewed the expansion application.
Was that before there was an intervention petition?

A I'm not sure what the timing was before -- as
far as when the application amendment came in and what
the contentions wére. I'm not sure of the dates.

Q Well, you said that he reviewed the
application?

A That's right.

Q And then you took a further step beyond that
with regard to the application prior to the
intervention?

A. I'm not sure if it was prior to or after the

contentions.

SHEA & DRISCOLL (860) 443-3592
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Q All right. Well, let's confine ourselves to

1
.ﬂ} 2 | yourself because you will know about what you have
3 done.
4 When did you first become involved with the
5 matter of this pending application for reracking at
6 Millstone Unit 37
7 A I'd say three or four months ago.
8 Q And that would be approximately what month,
9 what date? |
10 A Either January or February of this year.
1l T Q How were you ass i‘gﬁ‘éa’t'o*‘tﬁi's*part'i’ cular—— %
12 matter?
: 13 A I was asked to assist Dr. Attard, because I
14 had pfevious experience in similar rerack projects and
15 with the history of many of the regulations governing
16 spent fuel pools.
17 Q Who asked you to assist Dr. Attard?
18 A I believe it was my —-- probably my section
19 leader at the time. |
20 Q @ And who was that?
21 A At the time, it was Eric Weiss.
22 MS. BURTON: Let's just hold everything
23 for just a moment. We have some arrivals.
;? 24 (Recess taken)
25
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BY MS. BURTON:

Q Dr. Kopp, what was the name of the individual
who gave you that particular assignment?

A I believe it was Eric Weiss, W-e-i-s-s.

Q Now, can you tell us what you did to acquaint
yourself with the issues here?

A Well, I reviewed the amendment request that
came in, and I believe this -- this may have been
Dr. Attard's first review of a request like this. And

since I had done many of them in the past, I was asked

—+to sort—of overview his review and doa prelimimary —— " —|

review myself, not as detailed as his, but to acquaint
nmyself with the facts.

So you reviewed the application itself?

A Yes.
Q What else did you review?
A The -- I guess there was a prehearing

conference, the contentions that were filed, and the
technical specification changes that were requested.

Q . Were you at all involved in the process in
the evaluation of environmental assessment or the
finding of no significant impact?

A No.

Q Or do you know if Dr. Attard was involved at

that stage in this matter?

SHEA & DRISCOLL (860) 443-3592
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A I don't know.
Q So you were asked to be involved in the

discovery part of this?

A With regards to the criticality concerns,
contentions.
0 Would it be fair to say that your work here

is in some way related to the staff's formulation as to
its position on this license amendment application?

A Could you --

Q Do you see the two matters as being separate

—-or—all--together?-—Do-youunderstand that-we-are here ——-

today in a pending discoVery proceeding?

A Uh-huh.

Q And that ultimately, the staff will arrive at
a position as to this license amendment application.
Are you providing input in that process as well?

A Well, I guess 1 wili see Dr. Attard's final
safety evaluation and be asked to comment on it if
appropriate, so in that sense, yes.

Q  Now, do you have the interrogatories with you
that you provided an affidavit about?

MS. HODGDON: Yes.
A You're speaking about the April 10th

document?

SHEA & DRISCOLL (860) 443-3592
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BY MS. BURTON:
B 2 Q Correct.
3 A NRC staff response?
4 Q Right.
5 A Yes.
6 Q And you have identified that you provided
7 assistance to a number of these interrogatories.
8 Particularly addressing yourself to Interrogatory F-1,
9 do you have that before you?
10 A Yes.
11 © Now;—can-you-tellus; please;~what—you-did in - -
12 order to determine that -- the information base that is
13 réquested here?
14 A I don't recall reviewing all instances of
15 various errors of movement in managing moving and
16 tracking spent or fresh fuel at Millstone.
17 Q You have not done that?
18 A No. I am aware of reported licensing event
19 reports, but not primarily at Millstone, but at many
20 plants.
21 Q Well, let's confine ourselves for a moment to
22 Millstone. Which ones are you familiar with at
23 Millstone?
24 A I don't know of any errors at Millstone that
25 involved misplacing spent fuel involving any
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1 criticality concerns.
j 2 Q Are you aware of any LER's that concern spent
3 fuel pool incidents at Millstone?
4 A I recall there was an incident involving
S5 adequate cooling, but I was not involved in that time
6 because it was not in my area of expertise as far as
7 criticality.
8 Q And which event was that, do you recall;
9 which plant, approximately what time frame?
10 A Well, I believe this was about a year and a
It haIf‘éQO‘OT—tWO years—ago. S
12 Q How did you become aware of that if that was
i} 13 not within your area?
14 A It was just in public press releases.
15 Q And are you aware and familiar with any other
16 LER's concerning the spent fuel pool at Millstone?
17 A As far as?
18 MS. HODGDON: Excuse me. Do you mean
19 all spent fuel pools at Millstone?
20 MS. BURTQN: Yes.
21 A As far as criticality concerns, as far as --
22 BY MS. BURTON:
23 Q As far as any License Event Reports that were
24 filed with the NRC.
25 A I recall several years ago a -- an LER that

SHEA & DRISCOLL (860) 443-3592
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was filed concerning Boraflex degradation at one of the
Millstone plants and seismic concerns regarding
Boraflex degradation.

Q And tell me what you recall about that. Are
those two separate incidents, or was that one?

A One. One incident.

Q Uh-huh. Well, can you tell us about that
one; when did it occuf, which plant, and so on?

A I'm not sure which unit it was. It was

probably either 2 or 3, because it was a PWR concern.

Q @ Well, I wanted you to tell us what
familiarity you have with License Event Reports filed
concerning the spent fuel pools at the Millstone
station.

A I recall that there was an event filed that
had to do with concerns about a seismic event

embrittling or detaching the embrittled Boraflex

material that was attached to the spent fuel racks.

Q Do you recall when that occurred?

A I'd say sometime within the last five years,
but probably closer to five than one or two.

Q And what was your involvement with that
particular LER? |

A I reviewed it, and I guess we asked some
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questions about licensing, and I think we issued a --

1
2 probably an NRC Information Notice on it.
3 Q Did you review that event in conjunction with
4 your assistance in the interrogatories in this matter?
S A I have seen reference to it, came across a
6 reference to it as part of a discovery.
7 Q You said that occurred, to the best of your
8 recollection, within the past five years. Can you be a
9 little bit more precise?
10 A I'd say probably just about five years.
i Q*—*’So*those*are*two*tER*ST_“Have—thére-been***—“~—-"
12 others?
13 A For Millstoné, at Millstone?
14 Q Millstone.
15 A I believe there is one maybe longer than
~ 16 that, about seven or eight years ago, that had to do
17 with some calculational discrepancies in the spent fuel
18 pool.
19 o] Which pool; do you know?
20 A I don't recall the unit. I don't recall
21 which unit.
22 Q And what role did you play in that license
23 event matter?
24 A I believe there was a prehearing conference
25 that I attended, and I think the matter was -- was
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cleared up at the -- at the prehearing.

0 What do you mean by "cleared up"?

A Well, it didn't go any further than --
than -- than the prehearing conference.

Q Was there a determination --

A There was a board there, the NRC three-man

board, judges.
Q Was there a determination that there had been
a discrepancy?

A There was a determination, I believe, that

—there had been a discrepancy, and that the calculations |-

were performed with the better model, and there was

'no -- I guess the final outcome was there was no safety

significance that was attached to it.

Q So that's three LER's. Have there been
others?

A I don't recall any others, no.

Q Now, you have a lengthy history of service

with the NRC. 1It's about 35 years or so?

A Yes. Yes.

Q And do you consider yourself an expert in the
area of criticality at spent fuel pools?

A Well, I have worked on them for the last 20
years, so I -- 1 would say, I guess, yés.

0 And, in fact, yvou prepared a memorandum dated

B SHEA & DRISCOLL (860) 443-3592
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August 19th, 1998, on the issue of criticality analysis
at spent fuel pools?

A Yes.

Q And, in fact, that has been produced in these
proceedings by the applicant. Are you aware of that?

A That is the memo from myself to
Timothy Collins? Yes.

Q Can you tell us why you prepared this memo?

A Yes. The previous guidance for spent fuel

pool analysis, I guess, was about 20 years old. It was

licensees. And several things had progressed from then
that the Commission had accepted which was not in the
Grimes letter, and that was just an update of the
current practices that were acceptable to the NRC.

Q With regard to fuel handling and the spent
fuel pools?

A With regard to criticality and spent fuel
pools, yes.

Q  Now, you say that this was an update. When
was the issue of criticality and spent fuel pools first
addressed by the NRC or thé AAC, if you know?

A I guess from the date of the first nuclear
plant.

0 And that would have been when?

SHEA & DRISCOLL (860) 443-3592
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A I would say somewhere in the '60's.

Q So as of 1998, there was perceived to be a
need to update the staff -- I guess this was directed
to the staff -- with regard to criticality issues at

spent fuel pools, correct?

A Yes. This served two purposes; to update the
current acceptable methods that the staff had reviewed
and approved over the years for spent fuel pool
criticality, and also as a guidance for new staff

members who may have recently come in who weren't aware

-—————111—of all the progressivelyaccepted techniques-
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Q So over a period of decades, acceptable
methods -- the term "acceptable methods" has been

developing; would that be fair to say?

A Yes.

Q There's been an evolution?

A Yes.

Q Can youidescribe the evolution in terms of

safety standards?

A  Sure. In the early '80's is when licensees
started taking credit for so-called burn up, burn up
credit for spent fuel production and reactivity caused |
by burn up.

Around the same time some licensees went to

sort of a checkerboarding arrangement of fuel storage
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1 configurations so as to increase the spacing, because
2 at the same time uranium enrichments were increasing in
3 the fuel assemblies. Reactors are going to longer
4 cycles and fuel enrichmehts are increasing, plus there
5 was no central repository and more and more fuel
6 assemblies had to be stored on site, so there had to be
7 some techniques to be able to manage it safely.
8 o) Now, has the K-effective standard changed
9 over the years?
10 A That has always been .95 as the design basis,
s as far as I Rnow. oo
12 Q Do you know if .9 was ever used and
13 practiced?
14 A I have seen .90 in some older boiling water
15 submittals and tech specs.
16 Q So the change from .9 to .95, how would you
17 characterize that in terms of strictness; more strict
18 or less strict?
19 A Well, it goes from 10 percent margin to
20 criticality to 5 percent margin to criticality, so it
21 still offers a significaht margin, it just reduces the
22 margin.
23 Q  Was there a time when open frame racks used
24 to be required?
25 A I'm not sure what vou mean by open frame
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racks. They are all open. They all have openings in
the top where the fuel assemblies go in.

Q Was there a time when there was a more

particular requirement for a certain type of rack to be

used?

A Well, are you talking about based on spacing
alone or --

Q No, not based on spacing alone, 3just
generally.

A Well, the racks have evolved, as I said, with

““the“evctutibn”of—higher—enricﬁed“fueiﬁand"the—increase*“”

in the number of fuel assemblies on site. Racks have
had to be compacted so that more fuel assémblies could
be stored.

Q And what has that done -- how would you

characterize what that has done in terms of the margin

of safety?
A Pardon me, concerning what?
Q The margin of safety. Has it increased or

decreased the margin of safety?

A It has kept the margin of safety the same.
They are still designed to K-effective of .95.

Q Now, in the interrogatories, there is a
question concerning an analysis of the probabilities

and consequences of a criticality accident in spent
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1 fuel pools. And the answer that is provided here is

2 that there has not been such a study by the NRC.

3 A Yes, there has not been.

4 Q  You're aware -- I think that was one of the

5 answers that you assisted with. Can you tell us when

6 there will be such a study by the NRC?

7 A I don't think there will be. The NRC has a

8 practice of including criticality in the design, and

9 therefore, we don't feel there is a need to design

10 assuming that there is a criticality event.
~T1—-- Q Well;—but—there —--has—there-beenmran-analysis—]
12 to arrive at that conclusion?

13 A Well, all the plant analyses arrive at that
14 conclusion by maintaining a safety margin of at least
15 5 percent subcriticality even for the worst accident.
16 Q Let me go back to where we were a moment ago
17 on the LER's. The information that you have with

18 regard to Millstone is based on LER's, as you have

19 said.
20 Do you have any other information about
21 incidents at the spent fuel pools at Millstone in terms
22 of boron dilution or fuel mishandling?
23 A No, I don't. I know of no boron dilution
24 events that occurred at Millstone that result in an
25 LER. I'm sure I would have been aware of that if there
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1 were.
!i} 2 Q Can you tell us what the threshold standard
3 is for filing an LER on the part of a utility in the
4 event of a boron dilution or maybe an event of a boron
5 dilution?
6 A Well, I'm not sure what the regulations are
7 for filing LER's. I would imagine it would involve a
8 technical specification violation, first of all, or a
9 violation -- or a decrease in margin in the licensing
10 basis analysis, something like that.
—11 Q —But you're not sure. <~~~ T T T
12 A I'm not sure what the exact requirements are
13 for filing an LER.
14 Q Do you know if there's a requirement for
15 filing information about boron dilution fhat does not
16 violate tech specs?
17 A I'm not certain. I don't know.
18 Q Do you know what the reporting requirements
19 are with regard to fuel mishandling?
20 A = There's fuel -- fuel storage configurations
21 in spent fuel pools are the only part of tech specs, so
. 22 any violation or fuel mishandling accident or fuel
23 misplacement would be reported, because it would be a
J} 24 tech spec violation.
25 0 Sorry. Could yvou go through that one more
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time.

A Technical specification is usually defined
the storage configuration of fuel in the spent fuel
pool. If there is a misloading which would violate
those configurations, that would be a technical
specification violation, or at least a violation of the
design basis analysis, and that would require some type
of report.

0 So you would assume that in all cases after

fuel mishandling, that they would be required to be

A I'm not certain. If it involved a technical
speculation violation or a violation of licensing
design basis, I would assume so.

Q But you don't know for sure.

A No.

Q Addressing your memo of August 19th, 1998,
again, can you tell us what database you used to -- for
the information that you relied on for the preparation
of this memo in terms of incidents at spent fuel pools?

A In terms of incidents?

Q Uh-huh.

A I -- it was not based on incidents at spent
fuel pools, it was based on regulatory requirements

over the vears, staff guidance over the vyears,
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1 methodologies that had been approved over the years.
] 2 Q Well, does the NRC maintain a database of
3 incidents of boron dilution or fuel mishandling at the
4 spent fuel pools at Millstone and elsewhere?
5 A No, we don't.
6 Q You do --
7 A These are évailable in independent or
8 individual LER's, but as far as maintaining a database,
S I don't know that we do. I don't think we do.
-10 Q If you did, do you suppose you would be in a
11 posltlon‘to bé aware of that, given your 35 years of
12 service and your specialty in this area?
B 13 A I'm sure I would.
14 Q So would you state with confidence that there
15 is no database that the NRC has compiled with regard to
16 boron dilution and fuel mishandling incidents at
17 commercial nuclear reactors in this country?
18 A I don't know of any, so I'm sure if there
19 were, I would have known of it.
20 Q . And in the same way, are you sure that you
21 would have had access to information about any boron
22 dilution or fuel mishandling events at Millstone prior
23 to compiling your memo of August 19th, 15982
K 24 A Yes, any incidents that would involve safety
25 or have any safety significance, I would have.
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1 Q And who would have made the determination as
4*3 2 to whether incidents involved safety significance?
3 A Could have been a number of people, including
4 myself.
5 Q Well, would it be the NRC that would
6 determine that, or wouid it be the utility?
7 A Well, the utility may make a determination of
8 whether there was safety significance or not, but the
9 NRC would do an independent review and make an
10 independent determination.
11 o) Wels 7——1etJS*s»ay—the;uti~1~ity-makeb a
12 determination that there's not a safety issue and
_} 13 therefore, doesn't report to the NRC, how does the NRC
14 then find out about the incident?
15 A Well, we have resident inspectors at all the
16 facilities, at all the sites. We have regions that
17 oversee various plants and their locales, so it would
18 be one of those means.
19 Q One of those means what?
20 A  Of knowing whether -- of being able to detect
21 something like that.
22 Q So you're assuming that in all cases where
23 there have been incidents of fueling mishandling or
} 24 boron dilution at reactors that the resident inspectors
25 would have evaluated those for safety analysis and
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1 reported them to the staff in such a way that you would
} 2 have had access to that information in preparing your
3 August 19th, 1998, memo?
4 A No, I'm not sure of that, but one of the
5 means of being able to -- to know whether such an event
6 happened would be through a resident inspector. Not
7 necessarily the NRC staff at headquarters.
8 Q Can you tell us why the NRC does not
9 maintain a database of boron dilution and fuel
10 mishandling at the reactors?
11 A——-Because-those--are—two—events—that—are
12 analyzéd in the design basis, whether they can occur or
_} 13 not. And for a complete boron dilution, I can't really
14 think of any mechanism that would cause that, but the
15 licensees are required to analyze for that anyway, and
16 show that there's still 5 percent criticality margin.
17 Q You‘re.a scientist, are you not?
18 A Yes.
19 Q In order to scientifically analyze these
20 issues, you need to have a proper database as the
21 industry evolves, wouldn't you think?
22 A Yes, and I am only aware of one reported
23 incident of boron dilution event, which was very minor.
ﬁ} 24 o) And where was that?
25 A I am not sure which plant it was, but I think
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1 it was brought up by either Dr. Thompson or

2 Mr. Lochbaum yesterday and at the prehearing.

3 Q Was that at McGuire?

4 A It might have been McGuire.

5 Q Was that the reference? You were not

6 previously acquainted with that event?

7 A Yes, I was aware of it, but it didn't amount

8 to very much. You consider the spent fuel pool is

) about 30 percent subcritical and you dilute about 100
10 or 150 ppm of boron, that only brings K-effective from
11 7T to .71 That's not - very significtant safety=wise .
12 Going from 30 to 29 percent subcritical, I can't get
13 very excited about that as a safety concern.

14 Q Do you know if the NRC maintains a

15 systematic record of administrative failures at the

16 reactors?
17 A No, I don't. That could encompass a very

18 large area of --
19 Q If there were such a systematic record, would
20 you be aware of it?
21 A I'm not sure if I would be. I'm not sure if
22 my area of the organization would be aware of it or
23 would maintain that.
24 Q But you're not yourself aware of such an --
25 A I'm not aware of it.
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Q Are you familiar with an industry wide effort
to establish a database of events concerning boron

dilution and fuel mishandling?

A No, I'm not.
Q -You're not?
A I never heard of it, no. I'm not saying that

it might not be a good idea, but I have never heard of
it industry wide.
Q Dr. Kopp, are you aware that the NRC

requires licensees to perform analyses of the

—probability ofdegraded—corereactor accidents? ——

A I'm sorry, can you repeat that again.
Q That the NRC requires licensees to perform

analyses of the probabilities of degraded core reactor

accidents?
A I'm not aware of that, no.
Q Well, are you aware that planning for

off-site emergency response assumes that a degraded
core reactor accident could occur?

A No, that's -- I'm not involved in that.
That's not my area. I'm aware of --

Q Well, are you aware of it?

A No. I'm aware of safety analyses for various
events that are required as part of Chapter 125 of

FSAR's, which go anywhere from anticipated operational
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1 occurrences all the way through to severe accidents.
B 2 I'm not aware of any -— I'm not inﬁolved, at least, in
3 any of the probability assessments of various core
4 accidents.
5. Q The question is are you aware?
6 A No.
7 Q Are you aware that K-Efficient says the NRC
8 will not conduct an analysis of the probability of
S consequences of the spent fuel criticality because the
10 policy is to prevent criticality?
11 A Yes;—I-believe—that'swhat I Jjust said—
12 earlier.
13 Q Then, can you tell us why --
14 MR. REPKA: Excuse me, where are you
15 .reading from?
16 MS. BURTON: Where am I reading from?
17 MR. REPKA: Where is that --
18 MS. BURTON: I'm looking at some notes.
19 MR. REPKA: Okay. You weren't looking
20 at a document.
21 BY MS. BURTON:
22 Q Can you tell us, why is criticality not
23 addressed in the same way as are degraded core reactor
24 accidents?
25 A You mean in spent fuel pools?
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1 Q Yes.
:} 2 A I would think, first of all, cores are
3 designed for criticality. I mean, that's how you
4 generate power. You have to have a reactor going
5 critical. And if you'have an accident condition during
) a power generation or something like that, you have a
7 much more severe event than trying to increase
8 reactivity on somewhat of a -- in a spent fuel pool,
9 which is quite a bit subcritical. It's just two
10 different animals.
11™ 0 Afid that is your explanation of why -
12 criticality is not addressed in the same way as are
;} 13 degraded core reactor accidents?
14 A Yeé, they are just two different -- two
15 different animals. A core, a reactor and a spent fuel
16 pool, one is designed for criticality, and one is
17 designed to be inherently subcritical.
18 Q = Well, one has been analyzed and the other has
19 not, isn't that fair, at least by the NRC?
20 A . Analyzing criticality in a spent fuel pool is
21 a very difficult analyses. I'm not sure it could be
22 done even with current techniques.
23 Q Would you explain why.
;} 24 A Just assuming an initiating mechanism would
25 be difficult. One cannot think of any initiating
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mechanisms that could cause criticality in a spent fuel
pool, at least I can't.

The biggest reactivity condition to a spent
fuel pool would be a boron dilution event. The boron
holds out about 25 percent of the reactivity in a spent
fuel pool, and if you lose all the boron, calculations
still have to show that you're still 5 percent
subcritical, plus it's a very slow event, slow
reactivity addition event.

If you consider feedback effects, probably

“—the—finai“state*wduid7~even—if—you—did—ﬁs“were—able”tO““—‘

go critical, would be just a chugging along or the
boiling of some water. Not a very major event.

Q Dr. Kopp, have you read Appendix C of
Orange County's filing -of January of the year 2000 in
the pending matter involving the Shearon Harris plant?

A I read the submittals. And I can't quite
recall what Appendix C referred to, but I'm sure I read
it all, yes.

Q  And is your statement informed with the
information that you gleaned from that appendix?

A I don't know. If I can see the appendix.
I'm not sure what was in it.

Q This is Appendix C, which is entitled,

"Assessing the Probability and Consegquences of
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Criticality Events in Fuel Pools," which I'll show you.
A I recall seeing this several months ago

during the Shearon Harris.

Q So you have had occasion to review this
appendix?

A Yes.

Q Do you agree -- can you tell us if you agree

with the conclusions of this analysis, or disagree?
A Is there a section on conclusions?

MS. HODGDON: It might be more helpful

—*if_ycu*werE“to-ask*himfwhich-conciusions*you*re4ta1king~—*

about.

A Yes, I do not agree with these conclusions.
BY MS. BURTON:

Q Can you break it down and be specific as to
why not?

A Well, the first paragraph implies that a
one-time variety of administrative controls are
acceptable, and then it talks about fuel misplacements.
You select fuel to be placed in a given position in a
spent fuel pool on a one-time basis, so that would seem
to fit in with this allowance of one-time
administrative controls.

And it goes on to speak about multiple

events, which is not what the double contingency
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principal that was brought up yesterday refers to. The

double contingency says that -- realizes that there can

3 be two events or more that can cause criticality, and
4 therefore, the spent fuel pool is designed so that the
5 worse unlikely event would not cause criticality, and
6 they have a sufficient margin.
7 In other words, combinations of various
8 events like fuel misloadings and boron dilutions are
9 not the way the double contingency principal is
10 intended.
s QO T So you have a difference of opinion there.
12 Are there other differences that you have
13 with this appendix?
14 MS. HODGDON: Objection. Dr. Kopp, it
15 appears, is being asked to agree with everything that
16 he doesn't specifically disagree with, and I don't
17 believe that it's appropriate to put him in that
18 position. If you want to ask questions, specific
19 questions regarding this, I would suggest that he be
20 given an opportunity to read it and then ask specific
21 questions with regard to specific conclusions.
22 In other words, I would not -- I would
23 suggest that his failure to disagree is not a wholesale
24 endorsement of this document. I would like that on the
25 record.
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MS. BURTON: I think it was clear from
my question and his response.
MS. HODGDON: I don't believe it was.

A I can go on. The next paragraph talks about
the experience at U.S. nuclear plant showing the fuel
mispositioning involving misplacement of a fuel in one
or more inappropriate burnups is a likely occurrence.
We don't necessarily agree that this is a likely
occurrence, but that is an event that's analyzed

anyway, to show that pools still maintain the 5 percent

The next paragraph talks about experience
showing that the concentration of a soluble boron in a
pool can fall below specified levels. I don't know of
any events except the one that was previously mentioned
where the conéentration fell to about 150 ppm, which I
said ranged it from a subcriticality margin of about 30
to about 28 or 29 and a half percent, which is still
not significant.

Plus the fact that a complete boron dilution
event is part of the design basis of each plant. As I
said, they analyze the spent fuel pool configuration
with pure water rather than borated water, and that
will still show that there's still at least a 5 percent

subcriticality margin.

SHEA & DRISCOLL (860) 443-3592




35
1 BY MS. BURTON:
2 0] Go on. 1I've asked you to break it down into
3 the specific issues that you take issue with. Are
4 there others?
5 A I think that's every paragraph that's been in
6 there. There's a mention about calculations performed
7 show that supercritical configuration could occur if
8 two or more fuel assemblies are posifioned and the
9 concentration of soluble boron is reduced. Those are
10 the two or more accidents that I spoke of earlier that
11| 7are not required by double contingency. - Tt/
12 Fuel mispositioning or dilution of soluble
13 boron will occur as a result of failure of ongoing
14 adminisﬁrative controls. And there's a mention that
15 there have been several experiences shown that there
16 are -- have been fuel mispositioning events.
17 Well, I think that illustrates more than
18 anything that administrative controls work, or we
19 ‘wouldn't have known about these fuel mispositioning
20 investments. These fuel mispositionings were found
21 detected and corrected because of administrative
22 controls.
23 Q Were they always found and detected
24 immediately?
25 A I'm not sure if -- what do you mean by
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"immediately"? As soon as they occurred or before

there can be any type of criticality?

Q As soon as they occurred.
A No, I don't think so. I don't believe so.
Q So in some cases, you're aware that there

have been lags in the failure of discovery of
administrative control?

A I'm sure there have been failure in discovery
that a fuel assembly was mispositioned, yes.

Q So that would be another failure of

11|{--administrative-control;—wouldntt—it?— - =

A Well, as I said, the fact that they are

eventually found shows that eventually the

administrative controls did work.

Q And that's a good enough standard, you think,
for spent fuel pools?

A | Well, it is when you consider the fact that
mispositioning of fuel assemblies are determined and
calculated to be -- to show that there's no safety
significance if they occur in a spent fuel pool. This
is one of the events that are required to be analyzed
by the staff.

Q Do you dispute that supercriticality could
occur, given the assumptions stated in Appendix C?

A In the combination of fuel misplacements and
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1 boron dilutions?
2 Q Right.
3 A There could be various combinations, sure,
4 that could result in criticality well beyond anything
5 realistic, and they are well beyond what's required to
6 be analyzed. And I'm not sure what one would do with
7 information like that when developed in an envelope
8 like that. If it took 100 misplacements and the 75
9 percent boron dilution event to show that you can go
10 critical, I'm not sure what that would show.
11 As—I-—said;—we—look-at -the-worst—most—————-—
12 unlikely event, complete boron dilution event, and
13 still show that there is a 5 percent subcriticality
14 margin.
15 Q Can you tell us if a dégraded core reactor
16 accident was considered realistic in 197072
17 A I don't know.
18 Q You do not know?
19 A I'm -- when you speak about the degraded core
20 reactor accident, I'm not sure what you're referring
21 to. I mean, we've looked at the reactor core accidents
22 since the beginning of nuclear power plants.
23 Q In the year 1970, were they considered
24 realistic by the NRC?
25 A They were classified according to whether
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1 they are expected to occur, say, during the lifetime of
} 2 a plant, or whether they were not expected to occur,
3 but were analyzed anyway, such as the accident, such as
4 rod ejection accidents, loss of coolant accidents,
5 compared to the other end, some minor transients, such
6 as rod misalignment, control rod misalignment. So
7 these were looked at, as far as I know, since nucleaf
8 plants were designed and built.
9 Q Are you familiar with NRC Regulatory Guide
10 1.1747
11 A I'm not—sure: —What is the title? 7
12 Q Concerning risk assessments.
I 13 A No.
14 Q Are you familiar with individual plant
15 examinations and individual plant safety assessments?
16 A No.
17 Q Are you familiar with INPO?
18 A Is that an organization?
19 Q Yes, uh-huh.
20 A I've heard of them.
21 Q Are you familiar with data that is collected
22 by INPO concerning events in spent fuel pools which may
23 not reported to the NRC?
._._i 24 A No, I'm not.
25 Q Are you familiar with the term "standard
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review plan"?

A Yes.
Q What is that, please?
A Well, that was a set of guidance that the

staff developed for licensees or applicants that were
coming in for a construction permit or operating
license for a nuclear power plant. And it was guidance
on how to calculate various accidents, the assumptions
to make, the results that were acceptable to the staff.

Q And when was the first standard review plan

—implemented;—do—~you—*knowp——MmMm—————————————— —}

A I'd say the early '70's.

Q And what analysis of boron dilution and fuel
mishandling in spent fuel pools are required to be
submitted in conjunction with those review plans?

A Well, as I said, the standard review plan for
the spent fuel pool requires that the analysis be done
in pure water, so the requirement is that the analysis
be done assuming complete boron dilution without
describing what mechanism may be available to -- to
allow that to happen. |

Q Is that the extent of the analysis that is
required of boron dilution and fuel mishandlings in the
standard review plan?

A - In the spent fuel pool?
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1 Q Yes.
2 A There are boron dilution events in the core
3 that are reviewed.
4 Q What about fuel mishandlings?
5 A I'm not sure if the standard review plan
6 mentions anything about fuel mishandlings or
7 misplacements. There is, of course, the fuel assembly
8 drop event, which is not really a criticality concern.
S That's more of a radiation concern. The concern is you
10 drop a fﬁel assembly and you damage other fuel
1T assemblies in the pooland “'déma“g‘e—t‘rfe_cl‘ a—d‘d‘i‘rfg‘ and T
12 release nuclides, so that's more of a dose concern
13 rather than a criticality concern.
14 Q Dr. Kopp, what is your plant operational
15 exXperience?
16 A Plant operation?
17 Q Operational experience.
18 A I have never worked at a nuclear plant.
19 Q Now, do I understand that yesterday you
20 participated in a site visit of the Unit 3 spent fuel
21 pool?
22 A Yes.
23 Q Had you ever been there before?
24 A Not at Millstone, no.
25 Q Can you tell us your observations, please.
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A All of them? I'm -- I'm not sure what you
mean. What are you -—-

Q I'd like to hear your impressions of what you
observed at the spent fuel pool.

A Well, I observed that security was very
stringent, I observed the space in the spent fuel pool
where the new racks will be going.

Q And what did you observe about that?

A First of all, that there was adequate space
to place the spent fuel pool racks, and that the new

-—racks could come inand-be placed in—the vacant —
position in the pool without going over the existing
spent fuel, so that there would not be concern about a
rack drop accident on spent fuel that is currently in
the pool.

Aside from that, there's not very much to get
excited about looking at a spent fuel pool. There's
not really much going on, so I'm not sure what you're
after as far as my observations go.

Q  Did you notice anything about the location of

the area for fresh fuel in relation to spent fuel?

A When it first comes in or when it's put into
the pool?

Q The location in the pool.

A Yes.
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Q You did make an observation as to the
location in the pool foi fresh fuel in relation to
spent fuel?

A Yes, I believe it was in an area of the pool
that was checkerboarded. It was either capped, or some
way to prevent fresh fuel from being placed in every --
every pool location. It was checkerboarded in order to
increase the spacing between fresh fuel.

IQ Was there anything about the spacing that

particularly was of particular interest to you or

_{encern? [ : ~ e e
A No, except that the spacing between fresh
fuel was about twice as -- twice the distance as it was

between the spent fuel.

Q In terms of the location of the fresh fuel
with reference to the spent fuel, did you make any
observations about that or have any concerns about
that?

A Well, of course, it was closer to the reactor
because.it eventually has to go into the reactor core,
so it was near the reactor opening. Aside from that,
there were really no other observations.

Q Did you happen to notice the overhead heating
system?

A No, I -- I've seen -- I saw pipes and all
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types of things, equipment in there, but I'm not sure
what was what. My expertise is in criticality and the
poocl, not in the auxiliary systems, so I wouldn't have
any comment on any of that.

Q But you did observe overhead piping?

A I observed piping, yes, overhead.

Q But you don't know --

A What was going through there.

Q -- what was going through the pipes?

I wonder if you can tell us what NRC

—guidelines—there—are—and-what —criteria-there are-for -—-—

determining when administrative controls are
appropriate and when not?

A Are you talking with regard to criticality

or --
Q With regard to the spent fuel pools.
A The NRC has a lot of administrative controls
for -- since I've been involved in spent fuel pool

reviews for placing fuel assemblies.

Q  Would you please identify the guidelines and
criteria that are used by the NRC, if you can, if you

know?

A I'm not just sure what you mean by guidelines

and criteria.

0 Well, are there any standards that the NRC
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applies when it evaluates whether reliance on
administrative controls is appropriate?
A Well, we have regulations that allow

administrative controls for precluding criticality.

Q You're talking what appears in the CFR?

A Yes.

Q Apart from that, standards, guidelines,
criteria?

A There are various standards that -- ANSI

standards. I'm not sure of the number or the exact

—titles;and I'm not even sure if they have beemr — "

officially endorsed by the NRC, but there are industry

standards that -- that speak about administrative
controls.
Q Okay. But my question was NRC standards, not

industry standards.

A Our NRC standard is there would be -- one of
them would be the regulation 10 CFR 50.68.

Q Well, apart from that, are there any other
standards that you can identify? And are there
standards that the NRC itself employs; if you know?

A Offhand, I don't know, no.

Q Well, if theré were standards, you probably
would have referred to them in your memo of August

19th, 1998; is that a fair statement?
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A Possibly there would have been a reference in
that memo.

Q Is there a reference in your memo?

A To a standard?

Q Uh-huh.

A Not that I know of.

Q So how does the NRC, then, decide where to
draw the line where it has to decide whether an
administrative control is appropriate or not in-a given

situation involving spent fuel pools; if you know?

A —T4nrnnt“sure“what—you—neanT—where—thé~NRc-“~~—~“

draws the line.

Q You don't know then?.

A I'm not quite sure what you're -- what you're
asking.

Q Well, in any given case where there is an

application to rely on administrative controls and the
NRC has to decide whether it's appropriate or not in
that instance, I'm looking to understand what the NRC
uses in order to understand whether it should allow
administrative controls or say no, they would not be
appropriate in a certain case?

A Well, for one thing, we would probably look
at how many things would have to go wrong for the

administrative controls in order to get to a situation
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where, for example, an erroneous fuel assembly could be
put in the wrong place, whether it would take several
operators not following a set of preplanned procedures
and a second set not verifying the final position of a
fuel assembly. So things like that would be looked at.
How many screwups there would have to be to get into an
abnormal situation.

Q So there is a screwup policy that the NRC
employs? Can you identify a little bit better for us?

A Not any better than I just said. We would

— look—at—how many times -how many-—controls,howmany -
administrative controls there are on selecting the fuel
assembly to be put in a certain spent fuel pool
location.

Q Would it be fair to say that the analysis
done is -- that the analysis that is done is done on an
ad hoc case-by-case basis, without standards and
criteria?

A There are no concrete standards or criteria,
it's just a matter of the reviewer looking and seeing
what would have to go wrong. And aside from that, the
event is analyzed as a required analysis anyway. It
has to be analyzed.

So the analysis for a spent fuel pool

accident is somewhat different than a reactor core,
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because in a reactor core, you have to assume what the
initiating events are, how long it takes, what controls
there are.

Spent fuel pool, the requirement is that you
assume the accident occurs independent of whether it
can, how likely it is, how long it takes to occur, and
so forth. It's instantaneously all the boron in the
spent fuel pool is lost. How that's magically done, I
don't know.

Q Are you familiar with an incident at

for a certain period of time leading to a drop in the
pool leﬁel, the water level?

A No,AI'm not.

Q Well, if that had occurred, would that be
something that you would have considered as part of
your work on this matter?

A That would be more of a radiation problem
than a criticality problem.

Q = Would it have been of interest to you and
concern in your assessment and in your participation in
this proceeding?

A It would, yes.

Q And can you tell us why; why.that would be

relevant to your role here?

SHEA & DRISCOLL (860) 443-3592
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A Well, depending on what the makeup source was
for the water, if there were a pool leQel drop -- first
of all, a pool level drop within a very small‘band is
enunciated in the control room. That's one thing we.
heard yesterday at the site visit. So the operators in
the control room would be aware of any pool level
'change through measurement systems and alarms.

Q Do you know when that system was put in

place?

A No, I don't. All I know is that most spent

|—fuel—pools—have both—alowlevel-and-ahigh-level——

alarm, which would indicate a several inch variation
between what the required 23 feet of water above the
spent fuel is -- whether it's decreased or increased.
Is there a criticality alarm at Millstone?
A I think it just went off.
In the spent fuel pool?
Yeah, at Millstone.

A I'm not sure there's a criticality alarm.
There are radiation alarms in the spent fuel, which
indicate a pool level drop or damaged fuel or spent
fuel assembly that may be coming too close to the top
of the pool, but those, again, are radiation concerns,

not criticality concerns.

25

Q Do you know if there is any criticality
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1 monitoring that goes on at Millstone?

2 A I do not know.

3 Q You do not know?

4 A No.

5 Q Would you be concerned to learn that there

6 have been incidents of fuel mishandling at Millstone

7 that were not reported through the LER process?

8 A I would be interested. As far as céncerned,
S I would have to know what the events were and how

10 significant they were.

1T Q woﬁId‘Ybur*partitipatiUn—in”thESé—prbcéédingS‘““ o
12 potentially be affected by learning about a series of
13 fuel mishandlings at Millstone?

14 A A series all at the same time or --

15 Q Over time.

16 A Over the years? Over time.

17 Q. Over time.

18 A As I said, I would be interested in learning
19 about it, but as I said before, this is an event that's
20 analyzed for anyway, so -—-
21 Q But you have not analyzed -- your analysisA
22 has not been informed by fuel mishandling events at
23 Millstone, other than what you spoke of earlier in the
24 three LER's; is that correct?
25 A That's correct, as far as I can recall, yes.

SHEA & DRISCOLL (860) 443-3592




N
e

10

“. .
A

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11—

50

0] Do you know if this amendment is granted,
would it be possible for spent fuel to be moved from
Unit 1 to Unit 37

A I don't think so. I think I asked yesterday
whether the units were connected, whether the spent
fuel pools were connected, and I was told no. Whether
it could be done via casks, dry casks, that's another
question. But as far as being transferred under water,
I don't think so. I don't think there's a connection.

Q I didn't say under water. I meant

—transferred—atall:

A Oh, I assume that fuel could be put into a
dry cask and transported over into another unit, spent
fuel pool.

Q So you would assume that it would be possible
to move Unit 1's spent fuel to the Unit 3 pool if this
amendment allowing reracking were to be granted?

A Well, that would require separate approval,
first of all, for dry cask storage and for dry cask
movement. That would not be part of this amendment
request. It's a separate type of requést. It would be-
a different organization within the NRC that would be
involved in that also.

Q If the spent fuel pool in Unit 3 were

preSently beyond capacity to allow a full core
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off-load, is that a situation that would require

shutdown?
A No.
Q Can you tell us why?

A There is no requirement to have a full core
off-load capability in spent fuel pools. I mean, |
that's up to the licensees if something occurs where
they have to shut down the reactor and have to off-load
the fuel, it's their concern whether they have --

whether they can do that or not. 1If they can't do

—thats;
it's completely a licensing decision —-- I mean a
licensee's decision.

Q Aren't there occasions, emergency conditions
that could arise that would require full core off-load?

A Not that I know of. I don't see any reason
where there were an emergency the fuel could not remain
in the core. And as I said, that would be, you know,
the licensee's problem whether he would -- if he
couldn't off-locad fuel that were damaged in some type
of event in the core and had to keep it in the core,
that would prevent him from operating again with --
with fresh fuel. But there are no regulations that
require a full core off-load, as far as I know.

Q  You mean capacity for a full core off-load?

SHEA & DRISCOLL (860) 443-3592
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A Right.

Q But would you agree that there are occasions
when it is necessary to unload the reactor, defuel the
reactor, other than a refueling of it?

A I can't thinkAof any. Like I said, this
would be purely a licensee's decision whether he would
want to be able to off-load the core if some event
occurred. If there is not capacity available for it,
then licensees would be forced to maintain the fuel in
the core and discontinue operating.

’"*Q“——fkre—ycu—famiiiar”with*the*standards—==“"””““-——;'
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qualification standards for operators at the reactors?
A No.

MS. HODGDON: While you're shifting
gears, could I ask, first of all, could we take a
break; and secondly when you're contemplating lunch.
How much more do you have?

MS. BURTON: I think I have just a
little bit more with Dr. Kopp, if you would like to
take a break now.

MS. HODGDON: I think a break for
everybody.

MS. BURTON: All right.

MS. HODGDON: Thank you.

(Recess taken)
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MS. BURTON: We're back on.
Q Dr. Kopp, you have indicated that you have

reviewed the submissions by Northeast Utilities in this

matter?
A Yes.
Q And is it your understanding that the

licensee is proposing to maintain a soluble boron in
the spent fuel pool?
| A Yes.
Q And do you agree that it is needed in this
—matter;—that—it's necessary for-the—ilicensee—to—— -
maintain soluble boron in the spent fuel pool at
Unit 3; and if so, why?

A The main requirement to maintain it is -—-
primarily has to do with the core itself during
refueling. When everything is connected -- the
transfer canal, the spent fuel pool and the reactor
core -- during refueling, when the fuel is removed from
the core and put in the pool, and new fresh fuel from
the pool is put in the core, if there are no boron in
the -- there's a requirement to maintain at least a
5 percent shutdown margin in the core during that time.

And you need about 2600 ppm of boron to meet
that. If there are ho boron in the pool when

everything was connected, that would be -- dilute the
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1 boron in the reactor core, which would not maintain the
2 5 percent required shutdown margin during refueling.
3 So that's one reason why you have to maintain
4 boron in the spent fuel pool.
5 Q Apart from that, do you perceive any other
6 reason why the soluble boron needs to be maintained in
7 the spent fuel pool at other times?
8 A Do you mean any level at all or the required
9 2600 ppm?
10 Q Any level at all.
11 A As T said, the analysis isdone assuming that ]
12 there is no boron in the spent fuel pool, and that has
13 to show that there is still a 5 percent subcriticality
14 margin without boron.
15 Q Do you agree that boron is required to be
16 maintéined because of the potential for fuel
17 misplacement?
18 A Well, that's one of the lesser events that I
19 looked at. The complete dilution of 25 or 2600 ppm of
20 boron from the spent fuel pool is by far a lafger
21 reactivity addition to the spent fuel pobl than any
22 fuel misloading event. The reactivity insertion due to
23 fuel misloading event is on the order of a few percent
24 reactivity, whereas boron dilution event is about 25 or
25 30 percent of reactivity.
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1 So by far, a boron dilution event is the most
‘} 2 reactive accident or the accident which has the most
3 reactivity to a spent fuel pool. That is the limiting
4 event.
5 Q Do you agree that it is necessary to
6 maintain soluble boron because of the potential for
7 fuel misplacement at Unit 3?
8 A I think the licensee or whole text analyses
9 show that fuel misplacement would still not result in
10 criticality, even with complete loss of boron.
11 Q Dla‘thét‘study analyze multiple misplacement
12 | incidents?
';} 13 A I don't think so.
14 Q Are you aware that there have been multiple
15 misplacement incidents at reactors?
16 A I recall seeing something where there have
17 been several, yes.
18 Q Do you agree it would be important in»this
19 matter for an analysis to be undertaken that would
20 postulate multiple misplacement incidents in the spent
21 fuel pool?
22 A That would go beyond what the staff requires
23 in reviewing -- in spent fuel pool analysis.
'j 24 Q And could you point to the standard or the
25 policy that provides that?
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A There's one thing, the letter -- the letter
you referenced before, my letter to -- to Mr. Collins,
which addressed all the approved methodology and
guidance for spent fuel pool criticality analysis,
which talks about the single fuel misplacement.

Q Well, where is the standard that establishes
that that is the extent that will be required by the
NRC?

A There is no standard. The -- the guidance is
provided by the déuble contingency principal.

— e —@Q———PDo—you—agree—that—you—drafted—your-memo—of— ——
August 19th, 1998 in part because there was confusion
with respect to this issue on the part of licensees and
the staff -- on the part of the staff, shall we say?

A On the part of the staff, no.

Q Then what was the need to draft the memo?

A As I said, there were new methodologies that
had been reviewed and approved from the previous
guidance that had been issued, which was the so-called
Grimes letter.

More recently, we approved a methodology for
accrediting boron, partial boron, in spent fuel pools,
which Millstone doesn't use, but other licensees have
taken credit for partial boron to meet the .95

criterion.

SHEA & DRISCOLL (860) 443-3592
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Q But again, your memo does not -- stricken.

So you're saying that because the staff has
never required an analysis of multiplé misplacement
incidents, does that alone set a standard?

A No, I'm saying the double contingency
principal, which has been adopted by the staff for many
years, does not require it.

Q And you agree that analysis has not been done

with respect to this present application?

A For multiple misplacements?
- Q Yes~ — .
A Correct, yes.
Q Now, going back for a moment again to the

site visit yesterday of the spent fuel pool, when you
were there, were you able to distinguish between the
areas that have blockers and those that -- and the area

that does not?

A I was able to see the blockers, but I -- from

the distance over the vacant part of the spent fuel

pool, I did not look over the edge when I was closer,

for fear of losing my hat.

Q So you noticed an area where there were
blockers? |

A Yes.

9] Was there an area that did not have bloékers?
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1 A Yes.

2 Q And did you notice how close they were to

3 each other?

4 A  Yes.

5 Q Could you tell us how close they were?

6 A Well, they were adjacent to each other.

7 Q How close?

8 A Probably a little larger than the width of a
9 APWR-fuel assembly.

10 Q Which would be what, approximately in inches?
13 —-—A——A-1ittle-over—eight—inches-maybe.,--—-~--——--~
12 Q Could you describe for us what the blockers
13 look like.

14 A I couldn't see —- I don't know whether they
15 were just caps on top of a vacant storage container

16 that prevented an assembly from being locked in there,
17 or whether they were -- extended the whole length of

18 the can. I just saw something blocking every other

19 storage container.
20 Q : And do you know what blockers are used for?
21 A Prevent fuel from inadvertently being loaded
22 into the wrong location.
23 .Q And did anything about the proximity of those
24 two different areas that you have just observed give
25 you cause for concern?

SHEA & DRISCOLL (860) 443-3592
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A No, not really. The blockers were pretty
well visible from way on the other side of the pool.

Q Did you understand that one area was suitable
for fresh fuel, as opposed to the other area, which was
not suitable for fresh fuel?

A Yes.

Q And that these were -- these areas were
separated by eight inches?

A Approximately, yes.

Q Let me ask you this: In terms of the

——pmbablﬂ-‘ity—o‘f“ﬁfe_mﬁpi‘a cement—of—fuelinto the wrong |

region, would that probability be lessened if they were
a greater separation distance between those two
regions, in your opinion?

A I'm not sure. I -- offhand, I don't see
why. As I said, the region that had the blocking
devices was fairly visible from clear on the other side
of the spent fuel pool.

Q Well, would your answer be different if you
knew that there has been, at Millstone, a series of
fuel misplacements?

A I'd have to know what -- what type of -
misplacements and what the effect was.

Q But you're not willing to concede that having

25

these two regions so close together has no potential
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1 effect on the probability of a misplacement that could
2 not be diminished by greater separation?
3 A I suppose one could say that, but, you know,
4 I -- I'm just not sure what -- you know, how much of a
5 diminishment there would be or how much of an increase
6 there would be in the probability having the regions
7 next to each other.
8 Q You're not willing to concede any probability
'9 if the separation -- if one region were moved to the
10 far end -- let's say the far end of the spent fuel
11 .pool, you're not willing to concede that that might
12 make a difference in lowering the probability?
13 A I'm sure that it would. You're talking about
14 a completely different area of the pool. If you're
15 talking about just a few inches separation, I wouldn't
16 see much of a difference.
17 Q Well, I didn't mention any number of inches
18 in my question.
19 A That's why I'm confused as to what you're
20 talking about.
21 Q Well, would you be willing then to concede
22 that there would potentially be a reduction in the
23 probabi;ity of a misplacement of fuel if those two
24 regions were separated by a greater distance?
25 A Well, fhe thing that governs the placement of
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1 fuel is still the administrative procedures, and they
") 2 are still -- I guess it would seem that if, you know,
3 an area were removed quite a distance from the spent
4 fuel -- the new fuel region, there could be somewhat
5 less of a chance of a misloading, but still the loading
6 is governed by administrative procedures and
7 administrative controls, and those same procedures
8 would have to be followed.
9 MS. BURTON: I have no further questions
10 for this witness. Do you have anything?
11 MR—REPKA: —I—haveJjust—a coupteof ———-
12 gquestions.
B 13 EXAMINATION BY MR. REPKA
14 Q Dr. Kopp, your position at the NRC, do you
15 have responsibility for establishing the requirements
16 for License Event Reports?
17 A No, I don't.
18 0 Do you have any particular knowledge of the
19 standards for what types of events require an LER?
20 A  No, I don't.
21 Q Do you ordinarily review and trend License
22 Event Reports as part of your --
23 A Not as a matter of routine. If a particular
“/} 24 event is given to me for review, then I would see it.
25 Otherwise, I would not necessarily see them.

SHEA & DRISCOLL (860) 443-3592




62

1 Q Is there an organization at the NRC that does
2 that?
3 A There used to be. I'm not sure if it still
4 exists or not. It was AEOD.
5 Q Does that function still exist somewhere, as
6 far as you know?
7 A I don't know.
8 MR. REPKA: No further questions.
] MS. BURTON: Attorney Hodgdon.
10 MS. HODGDON: Just -- I will have to
11 look at my notes.
12 EXAMINATION BY MS. HODGDON
13 Q Could you explain more fully what your
14 responsibilities are with relation to review of a
15 particular licensee application for an amendment.
16 What do you do as a technical reviewer and
17 what determination are you asked to make regarding that
18 application; and if you could, the extent to which the
19 use of administrative controls might come into that
20 review? .
21 A Boy.
22 Q That's a long question. I'm sorry. I'll
23 break it up. You have done all of those. I'm just
24 trying to get it together.
25 A Well, the first thing --
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1 Q What are your responsibilities in your

2 technical review?

3 A Reviewing the methods, the computer codes and
4 the benchmarking to see whether the methods that are

5 used are adequate to -- to predict the -- or to use for
6 the analySis that's being performed; to look at the

7 analysis itself to see if the results meet the staff's
8 and the NRC's regulations as far as degree of

9 subcriticality required, the events that should be

10 looked at to ensure that that degree of subcriticality
11 | "is met; and what was the rest of it?

12 Q The rest of the gquestion was how do you focus
13 | on the use of administrative controls? I mean, is

14 there any focus on administrative controls? Do you

15 separate that out as being some box you check, or just
16 how do you go about that? Is that something that leaps
17 out at you, the words "administrative controls" as

18 being something that you pay particular attention to,
19 or -- K
20 A I guess the answer is no, not really.
21 Q What --
22 A I'm certainly aware of where administrative
23 controls are used, but any time you move fuel or place
24 fuel in a spent fuel pool, it's based on administrative
25 controls.
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1 MS. HODGDON: Thank you. I think that

2 answers my question. I have no other questions.

3 MS. BURTON: I'm just going to go back

4 to follow that for a moment.

5 FURTHER EXAMINATION BY MS. BURTON

6 Q Dr. Kopp, are you familiar with the

7 circumstances at Millstone that led to the two-year

8 shutdown of the entire station in 19967

S A No, I'm not.

10 Q Not at all familiar with that?
11 AT NoT T T - - o o
12 Q Are you familiar with the history of

13 penalties and enforcement actions against that

14 particular station?

15 A | No, I'm not.

16 Q Are you at all familiar with a federal

17 criminal investigation that led to $10 million in fines
18 being imposed last September?

19 A No.

20 Q  Northeast Utilities, you're not aware of

21 that?

22 A No.

23 Q Are you aware of recent sanctions that were
24 upheld against certain people at the station for

25 retaliatory conduct against employees?
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A No.

1

2 Q Are you aware of charges of felonies under

3 the Atomic Energy Act that the company pleaded guilty

4 to last fall?

5 A No, I'm not.

6 Q Falsification of training documents?

7 A No.

8 Q You never heard of any of this --

9 A This is not my -- I'm a nuclear engineer that
10 looks at, primarily, criticality concerns in spent fuel
ii pools."All those other issues are not in my -— I would
12 not be involved in them.

13 Q Well, you have mentioned administrative

14 controls. That really has to do with -- well, could
15 you define "administrative control" for us.

16 A I would view it as a written procedure that
17 is required to be followed performing a certain task.
18 Q And are you familiar with the performance at
19 the Millstone station in terms of complying with

20 administrative controls?

21 A No, I'm not.

22 Q You have no familiarity whatsoever?

23 A No, not anything that I could talk about or
24 that I would be aware of enough to talk about.

25 0 Well, if you were aware that there was a
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history of failure over years to adhere to standards of

1
é 2 administrative controls at that station, would that be
3 an issue that would be of concern that you would need
4 to analyze or should have analyzed in the course of
5 preparing the work that you did in participating with
6 this discovery?
7 A That would have been something that would
8 have been handled by the NRC itself rather than my
) little area of the NRC.
10 Q So it would not inform your analysis at all?
g A Nos T T s
12 MS. BURTON: I have nothing further.
ot 13 MR. REPKA: Let me follow up with that,
14 Dr. Kopp.
15 FURTHER EXAMINATION BY MR. REPKA
16 Q By saying that that wouldn't inform your
17 analysis, do you mean to imply that the NRC would not
18 look into those considerations?
19 A No, I would not.
20 Q  You personally would not?
21 A As a personal reviewer. There are other
22 parts of the NRC, I'm sure, that would.
23 Q Might that include the regional office?
24 A The regional office, enforcement, whatever.
25 0 The Office of Enforcement, the Commission
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1 itself?
*é 2 A Yes.
3 Q And as far as you know, those organizations
4 permitted Millstone to restart Unit 3 in 19982 Are you
5 aware of that?
6 A Well, if they are operating, they must -- I
7 guess they have.
8 MR. REPKA: Okay. Thank you.
S MS. BURTON: Just to follow up.
10 FURTHER EXAMINATION BY MS. BURTON
1Y Q but“dO@yGﬁ_ﬁaVé“ﬁhy;peréﬁﬁéI—kﬁﬁwlédgé“éf“fhé'
12 degree to which the regional office or other agencies
‘} 13 within the NRC have evaluated issues of failure to
14 comply with administrative controls?
15 A Millstone, no, I do not.
16 Q And are you aware or do you have familiarity
17 with violations of administrative controls which may
18 have occurred at the plant since the NRC approved
19 restart of Units 2 and 3?
20 A  No, I'm not.
21 Q Are you familiar with License Event Reports
22 that may have been generated in this intervening time?
23 A No, I'm not, not unless I was specifically
“;) 24 | asked to review them.
25 MS. BURTON: I have nothing further for
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this witness.

Anything further?

MR. REPKA: Nothing from me.
MS. BURTON: Attorney Hodgdon?
MS. HODGDON: No.

MS. BURTON: Thank you.

(Time noted 12:15 p.m.)
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STATE OF CONNECTICUT)
COUNTY OF NEW LONDON;

I, Kathryn Orofino, a Notary Public within
and for the State of Connecticut, do hereby certify
that I took the deposition of LAURENCE T. KOPP, Ph.D.,
a witness above-entitled action pursuant to
10 CFR Section 2.740a on the 11lth day of May, 2000, at
the Mystic-Noank Library, 40 Library Street, Mystic,

Connecticut, at 10:15 a.m.

I further certify that said witness was by me
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—duly sworn to testify to the truth, the whole truth and

nothing but the truth, and that the testimony was taken
by me stenographically and thereafter reduced to
writing under my supervision; and that I am not an
attorney, relative or employee of any party hereto nor

otherwise interestéd in the event of this cause.

In witness whereof, I have hereunto set my

hand and affixed my seal this 26th day of May 2000.

——

KathryR Orofino
Sho and Reporter #342
Notary Public

My Notary Public Commission Expires March 31st, 2001
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June 21, 2000

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION -

In the Matter of:

Northeast Nuclear Energy Company Docket No. 50-423-LA-3

(Millstone Nuclear Power Station,
Unit No. 3)

e’ N e N ae? s’

ASLBP No. 00-771-01-LA

NORTHEAST NUCLEAR ENERGY COMPANY'S SUPPLEMENTARY RESPONSE
TO CONNECTICUT COALITION AGAINST MILLSTONE AND LONG ISLAND
L 9

Northeast Nuclear Energy Company (“NNECO”) hereby files its supplementary
response to the Connecticut Coalition Against Millstone (“CCAM”) and the Long Island
Coalition Against Millstone’s (“CAM”) (collectively, “Intervenors”) “Third Set of
Interrogatories and Requests for Production” (“Intervenors’ Third Discovery Requests”),' which

was served on NNECO on May 19, 2000.

1. Discovery Reguests
A(4) Calculations of ke

(1)  Given the implementation of the proposed re-racking of the Millstone 3
pool, and assuming an absence of soluble boron, what would be the calculated k-effective in each
of the regions of the pool if various combinations of fresh fuel assemblies were placed in the
racks? For this purpose, various combinations of fresh fuel assemblies would include one
assembly, two adjacent assemblies, four adjacent assemblies, and a full rack, where in each case
the surrounding cells would be occupied by assemblies of the highest reactivity allowed by the
Technical Specifications.

' Although Intervenors refer to the subject request as their third, in reality it is their second.
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NNECO’s Response: Ip accordance with Atomic Safety and Licensing Board’s
Memorandum and Order (Discovery Rulings, 5/26/00 Telephone Conference), dated June §,
2000, and NNECO’s June 2, 2000, responses to the Intervenors’ Third Discovery Requests,
attached to this response are the assumptions and results for béyond-design-basis criticality
calculations performed by Dr. Tumer of Holtec International that NNECO will rely on in its

written filing for the Subpart K proceeding.

Respectfully submitted,

David A. Repka

Donald P. Ferraro

WINSTON & STRAWN

1400 L Street, NW
Washington, D.C. 20005-3502

Lillian M. Cuoco

NORTHEAST UTILITIES SERVICE COMPANY
107 Selden Street

Berlin, Connecticut 06037

Dated in Washington, D.C. ATTORNEYS FOR NORTHEAST NUCLEAR
this 21st day of June 2000 ENERGY COMPANY
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Attachment A

TABLE 1
Criticality Calculations for Region 1
ppm Boron Fuel Array k-effective* Comment
2,600 Completely filled 0.7611 k.ywell below critical
Normal with fresh fuel of
concentration 5% enrichment
800 Completely filled 0.8916 Remains subcritical at
Technical with fresh fuel of Technical Specification
Specification limit 5% enrichment limit of 800 ppm
0 Completely filled 0.9728 Remains subcritical with
Highly unlikely with fresh fuel of system filled with fuel of
5% enrichment maximum reactivity and
Loss of all soluble
concurrent loss of all soluble
boron
boron

W

The k-effective values do not include bias and manufacturing tolerances, which are

usually about 0.015Ak in Region 1.



Attachment A

TABLE 2
Criticality Calculati for Region 2
ppm Boron Fuel Array k-effective* Comment
2,600 Completely filled with 0.9384 Multiple accident condition
Normal concentration fresh fuel of 5% remains sub-critical
enrichment
2,000 Completely filled with 0.9842 Minimum Boron
fresh fuel of 5% concentration of 2000 ppm
Boron dilution enrichment Boron to assure sub-
criticality for multiple
accident scenario
800 8 assemblies fresh fuel 0.9794 Multiple accident with 8
Technical of 5% enrichment mis- fresh fuel assemblies
Specification limit loaded into otherwise remains sub-critical at
empty Region 2 rack Technical Specification limit
of 800 ppm Boron
800 S assemblies fresh fuel 0.9663 Multiple accident with 5
Technical of 5% enrichment mis- fresh fuel assemblies
Specification limit loaded into Region 2 remains sub-critical at
otherwise filled with Technical Specification limit
spent fuel of 800 ppm Boron
0 3 assemblies fresh fuel 0.9241 Maximum number of
Loss of all soluble of 5% enrichment mis- concurrent accidents in
Boron loaded into otherwise otherwise empty Region 2
empty Region 2 rack with loss of all soluble
Boron
0 1 assembly fresh fuel of 0.9450 Single misplaced assembly
Loss of all soluble 5% enrichment accident with concurrent loss
Boron accidentally mis-loaded of all soluble boron
into Region 2 otherwise
filled with spent fuel
* k-effective values do not include bias and manufacturing tolerances which are usually

about 0.01Ak for fresh fuel ( Cases 1, 2, 3, and 5 above). For Cases 4 and 6 above, with
spent fuel assemblies present in the Region 2 racks, the bias and uncertainties could be as

large as 0.019Ak.
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TABLE 3
Criticality Calculati for Region 3
ppm Boron Fuel] Amray k-effective* Comment
2,600 Completely filled with 0.8503 Multiple accident
Normal fresh fuel of 5% condition — remains sub-
concentration enrichment critical
1,320 Completely filled with 0.9811 Minimum soluble Boron
o fresh fuel of 5% concentration of 1,320
Boron dilution enrichment ppm to assure sub-
criticality with multiple
accident scenario
800 8 assemblies fresh fuel -0.9752 Maximum number of
Technical of 5% enrichment mis- concurrent accidents in

. Specification limit

loaded into otherwise

Region 3 at the

empty Region 3 rack Technical Specification
limit of 800 ppm Boron
800 S assemblies fresh fuel 0.9528 Maximum number of
Technical of 5% enrichment mis- concurrent accidents in
Specification limit | ]oaded into Region 3 Region 3 at the
otherwise filled with Technical Specification
spent fuel limit of 800 ppm Boron
0 1 assembly of fresh fuel | 0.9707** Single misplaced
Loss of all soluble | 5% enrichment mis- assembly of the
Boron loaded into Region 3 maximum reactivity
otherwise filled with with concurrent loss of
spent fuel all soluble Boron

k-effective values listed do not include bias and uncertainties which are about 0.018Ak
for fresh fuel ( Cases 1, 2, and 3 above ) and 0.029% Ak when the racks are otherwise
filled with spent fuel ( Cases 4 and 5 above ).

A single misloaded assembly accident remains sub-critical at nominal spent fuel pool
water temperatures, including bias and maximum uncertainties. However, because the
temperature coefficient of reactivity is positive for Region 3, should a concurrent
abnormal increase in pool temperatures occur, Region 3 could potentially reach a critical
condition in the absence of all soluble boron. At 150°F, as little as 30 ppm of soluble
boron would ensure sub-criticality, including bias and uncertainties.

A-3
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seeking public comment on proposed
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No. H-252 FOR IMMEDIATE RELEASE
Tel. 973-3335 or (Monday, November 22, 1965)
973-3446 '

AEC SEEKING PUBLIC COMMENT ON PROPOSED DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

The Atomic Energy Commission is seeking comment from the
nuclear industry and other interested persons on proposed
general design criteria which have been developed to assist
in the evaluation of applications for nuclear power plant
construction permits.

The proposed criteria have been developed by the AEC
regulatory staff and discussed with the Commission's Advisory
Committee on Reactor Safeguards (ACRS). They represent an
effort to set forth design and performance criteria for
reactor systems, components and structures which have evolved
over the years in licensing of nuclear power plants by the
AEC. As such, they reflect the predominating experience to
date with water reactors but most of them are generally appli-
cable to other reactors as well,

It is recognized that further efforts by the AEC regu-
latory staff and the ACRS will be necessary to fully develop
these criteria. However, the criteria as now proposed are
sufficiently advanced to submit for public comment. Also,
they are intended to give interim guidance to applicants and -
reactor equipment manufacturers.

The development and publication of criteria for nuclear
power plants was one of the key recommendations of the special
Regulatory Review Panel which studied ways of streamlining
the Commission's reactor licensing procedures.

In the further development of these criteria, the AEC
intends to hold discussions with organizations in the nuclear
industry and to issue from time to time explanatory informa-
tion on each criterion. Following such discussions with
industry and receipt of other public comment, the AEC expects
to develop and publish criteria that will serve as a basis
for evaluation of applications for nuclear power plant con-
struction permits.

(more)



GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

Attached hereto are general design criteria used by the AEC in judging
whether a proposed nuclear power facility can be built and operated without
ynduc risk to the health and safety of the public. They represent design
and performance criteria for reactor systenms, compénents and structures
which have evolved over the years in licensing of nuclear power plants by
the AEC. As such they reflect the predominating experience to date with

water reactoss but most of them are generally applicable to other reactors
as well.

It should be recognized that additional criteria will be needed for
evaluation of a detailed design, particularly for unusual sites and
environmental conditions, and for new and advanced types of reactors.
Moreover, there may be instances in which it can be demonstrated that one
or more of the criteria need not be fulfilled. It should also be recognized
that the application of these criteria to & specific design involves a
considerable amount of engineering judgment.

An applicant for a construction permit should present a design appfoach
together with data and analysis sufficient to give assurance that the design
can reasonably be expected to fulfill the criteria.

FACILITY
CRITERION 1

Those features of reactor facilities which are essential to the
prevention of accidents or to the mitigation of their consequences
must be designed, fabricated, and erected to:

(a) Quality standards that reflect the importance of thé
safety function to be performed. It should be
recognized, in this respect, that design codes commonly
used for nonnuclear applications may not be adequate.
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CRITERION 6
Clad fuel must be designed to accommédate throughout its design ~

lifetime all normal and sbnormal modee of anticipated reactor cperation,
including :ﬁe design qve:bower condition. without, experiencing significant
cladding failuree. Unclad or vented fuels must be designed with the
similar objective of providing control over fission products, For unclad
and vented solid fuels, normal an& abnormal modés oé anticipated reactor
operation must be achieved without exceeding design release rates of

fission products from the fuel over core lifetime.

CRITERION 7

The maximum reactivity worth of control rods or elements and the rates
with which reactivityAcan be inserted must be held to values such that no
single credible mechanical or electrical control system malfunction could
cause & reactivity transient capable of damaging the primary system or

causing significant fuel failure.

CRITERION 8
Reactivity shutdown capability must be provided to make and hold the
core subcritical from any credible operating condition with any one coﬁtrol

element at its position of highest reactivity.

CRITERION 9
Backup reactivity shutdown capability wust be provided that is
independent of normal reactivity control provisions. This system must have

. the capability to shut down the reactor from any operating condition,



CRITERION ‘14

Means must be included in the control room to show the relative .
reactivity status of the reactor such as position indication of mechanical

»
rods or concentrations of chemical poisons. .

CRITERION 15

A reliable reactor protection system must be provided to gutomatically
initiate appropriate action té prevent safety limits from being exceeded.
Capability must be provided for testing functional operability of the system
and for determining that no component or circuit fsilure has occurred. For
instruments and control systems in vital areas where the potential conse-
quences of failure require.redundancy, the redundant channels wust be
independent and must be capable of being tested to determine that they remain
independent, Sufficient redundancy must be provided that failure or
removal from service of a single component or channel will not inhibit
necessary safety action when required. These criteria should, where .
applicable, be satisfied by the instrumentstion associated with confainment
. élosure and isolation systems, afterheat removal &nd core cooling s&stems.
systems to prevent cold-slug accidents, and other vitsl systems, as well

as the reactor nuclear and process safety system,

CRITERION 16

| The vital instrumentation systems of Criterion 15 must be designed
so that no credible combination of circumstances c;n intefere with the
performance of a safety function when 1£ is needed. In pﬁrtiéular, the

effect of influences common to redundant channels which are intended to
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CRITERION 19

The maximum integ?aﬁ?d leakage from the containment structure -Under
the conditions describedgin Criterion 17 above must meet the site exposure
criteria set forth in 10 CFR 100. .The contaimment -structure wust be
designed so that the containment- can be leak tested at least to design
pressure conditions after completion -and.ihstallation of all penetrations,
gnd the 1eak§§g rate measured oVe} a.Bﬁitable‘period to verify its con-
formance with reguired performance. The plant must be designed for later

tests at su;table pressures.

CRITERION 20

. All containment structure penetrations subject to failure such as
resilient seals and expansion bellows must be designed &nd constructed
so that leak-tightness can be demonstrated at design pressure at any

time throughout onerating life of the reactor,

CRITERION 21

;.S;ffiqient normal and emergency sources of eléctrical “power must
be provided to assure a capability for'prompt shutdowh and' codtinued
maintenance of the reactor facility in a safe condition under all

credible circumstences.

CRITERION 22

Yalves and their associated apparatus that:are essefitial to the
containment function must be redundant and so arranged that no credible
combination of circumstances can interfere with their necessary function-

ing. Such redundant valves and associated apparatus must be’independent



CRITERION 26

Where unfavorable environmental conditions can be expected to require
limitations upon the release of operational radiocactive effluents to the
]

envirénment, appropriate hold-up capacity must be provided for retenttion

-of gaseous, liquid, or solid effluents.

- CRITERION 27

The plant must be provided with systems capable of monitoring the

release of radicactivity under accident conditiens,
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Those Listed Below October 7, 1966

G. A. Arlotto
Facilities Standards Branch, SS

BEVISED DRAFT - GENERAL DESIGR CRITERIA FOR KUCLEAR POWER PLANT CONSTRUCTION
PERMITS

Attached i5 a revised draft of the General Design Criteria for MNuclear
Power Flant Construction Permits dated October 6, 1966, which I developed
for your consideration. In comparison with the previous draft, which was
dated July 25, 1966, the attached version reflects the following:

l. Changes suggested by ACRS Subcommittee members at weetings of
August 10 and September 21, 1966.

2.7 Changes suggested in the Backup Document dated August 9, 1966,
3. Changes suggested in wemorandum from Robert H. Bryan to Jo Jo
DiRunno dated October 3, 1966,

4, Changes resulting from discussions among the addressees and
ﬂyﬁe’»fo

5. My suggestions wvhich time did not permit resolution of with
the eddressees.. .

Attachment?
As Stated Above

Addresseest
Je Jo DiNunno, Assistant Director for Reactor Stenderds, SS
Robert H. Bryan, Chief, Facilities Stendards Branch, SS

1
ormeer | ST e
\rllotto tjjdb
SURNAME b
DATE p- 10 1-66 — -

Form AEC-218 (Rev. $-53) W 5. SOVEURUENT PainTINg Prrice  10—82T81-0



Revised Draft
10/6/66

GENERAL DESIGH CRITERIA FOR NUCLEAR POWER PLANT CORSTRUCTION PERMITS

- The purpose of these criteria i{s to define or describe the basic safety _
objectives to be wet in the design of a nuclear power plant. They are intended:
(1) to serve as guidance to the applicant in preparing an epplication for an
AEC construction permit and (2) to &id the AEC staff in reviewing that spplie
cation.

The application of these crltetu.to a specific design involves a con=-
stderable amount of engineering ju&gment. There may be instances in which one

or oore of these criteria are unnecessary or sre insufficient. It is not

~. intended that the criteria be used as a check list of design objectives for

all proposed plante, and the applicant is free to establish the safety of his
design by alternaﬁive criteria. The criteris will be mdified 1If, or as, future
‘technological developments and expeﬁence warrant. ‘

An applicant for a constructicn permit is expected to present a design
approach together with data and analyses sufficient to give assurance that the
design can reasonably be expected to fulfill all appl.icable criterfa. It is
recognized that the nature and detail of technical {nformation and analysis
required at the constmctlén permit stage to provide such assurance way vary,
depending on the particuler criterion under consideration. Category A criterie
encompass critical safety aress so fundamental in the design, ptoc\.xrumt.
fabrication, and construction of the plant that eodification for reasons of
safety at the operating license revieu; stage would be exceedingly difficult
and costly; in essence, for prectical purposes, decislonz made st the cone

struction permit stage in these areas are irrevocable, Where novel festures

OFFICE »

SURNAME » |.

DATE » 1.




are sssociated with criteria which are sitessensitive or are directly related

to limiting the sccidentsl release of radicactivity into the public domain,

they must be dealt with in a relatively complete way at the construction permit

stage even {f the “"irrevocable” condition is not met, Category B criteris

encompass safety areas where the modificstions can be wade for reascns of

safety at the operating license feviev stage without placing an undue burden

on the parties concerned. These criterts printipally concerned with protecting

the operaticnal capsbility of the reactor wmiay be dealt with in relatively less

detail at the comstructior permit stage i{f more detalled information nnd:analysgs .

are not svailable at that time. ' . -
All epplicable safety criteria must, of course, be fulfilled as & condition

for issuance of s license to operate the pllné;

CRITERION 1 (Catepory A) QUALITY AND PERFORMANCE STANDARDS

Those features of resctor facilities which are essential to the prevention

of sccldents which could affect the public health and safety or to mitigation
of thelr consequences shall be designed, febricated, and erected to:

(a) Quality standards* that reflect the lupottdnce of the safety function
to be performed. Where generally recognized codes or standards on
design, materisls, fabrication, and inspection are applicable, they
chall be used. Where adherence to such codes or standards does nmot
suffice to assure s quality product in keeping with the safety function,

they shall be supplemented as necessary.

* A shovi{ng of sufficle¢ncy and appl%cabillty of gtandards used shall be requlred.
OFFICE .
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(2) Active components, such as punps and valves, can be tested
periodically for operability and required functional per-
formance.

(3) A capsbility is provided to test pericdically the delivery
capability st & position as close to the spray noztles as is
practical,

(4) A capability is provided to test under conditions as close
to the design as practical the full operational sequence
that would bring the systems into action, including the

transfer to alternate pcover sources,

CRITERION 10 (Category B) FUEL ARD WASTE STORAGE SYSTEMS

Storage snd handling systems for fuel and waste shall be designed on the

basfs that:

l. Possibilities for inadvertent critficality must be prevented by
enginecered systems or processes toevery extent practiqble. Such
means as gecwetric safe spacing limits shall be empheastzed over
procedural controls. |

2. Relisble decay heat removal means must be provided az necessary to
pravent fuel or storsge volume demsge that could result in radioe
sctivity release to plant opersting areas or the public environs.

Such peans must be assured for all anticipated mormsl and sbnormal
conditions as well a8 those accident situations whereby mormal cooling

could credibly become lost.

OFFICEp
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EXHIBIT 32

Letter from J.J. DiNunno, AEC, to
David Okrent, ACRS (October 25,
1966) and attached October 20, 1966
Draft of General Design Criteria
(relevant excerpts)



October 25, 1966

Dr. David Okrent, Chairman

Advisory Committee on Reactor Safeguards
U. S. Atomic Energy Commission
Wacshington, D.C. 20545

Dear Dr. Okrent:

Enclosed for consideration of the ACRS are draft copies of the General
Design Criterie for Nuclear Power Plant Construction Permits. This
redrafted mwaterfal includes a comparison of criteria contained in the
Fress Release dated Novermber 22, 1965, and those contained in our
latest draft dated October 20, 1956. In addition, we have included
along with a revised draft of the criteria dated October 20, 1966, a
comparison of the October 20 draft with the July 25 draft previously
submitted and discussed with the ACRS Criterie Subcommittee.

Our October 20, 1966,draft sttempts to reflect results of our last
discussion with the ACRS Subcommittee, and we would like to have the
scheduled November 9th meeting on criteria be based on the October 20th
draft. . .

Sincerely yours,

Js Je DiNunno

Azsigtant Director for
Reactor Standards }

Divigtion of Safety Standards

Enclosuress

l. Rev, Draft dated 10/20/66 of
General vesign Criteria (18)

2. Comparison of Drafts dated 7/25/66 and
10/20/66 for General Design Criteria (18)

3. Comparison of Criterlia in Press Release
dated 11/22/65 snd Those in Rev. Draft
dated 10/20/66 (185)

bec: Harold L. Price, Director of Regulatiom, w/encl.
')

S EitferdtrBeei—Peputy-BirofRegryylencly
ggr"s‘afety';'- REG,—w/encti

® ’
orricep |FELET Ao qur,i[s._,Direc;or, DRL, w/encl.
SR IR T anny T ASS I T IIT TTor kU
Dl‘ﬁnno:jjb
SURNAME p

fr—————————e .

17-25-66 | I
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REVISED DRAFT OF

CENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

October 20, 1966
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The purpose of these criteria is to define or describe the basic safety
objectives to Se met in the design of a nuclear power plant. They sre intended:
(1) to serve as guidance to the applicant in preparing an application for an AEC
construction permit and (2) to aid the AEC staff in reviewing that application.

The application of these criteri& to a specific design involves a con-
siderable amount of engineering judgment. There may be instances in which one
or more of these criteria are unnecessary or are insufficient. It is not
intended that the criteria be used as a check list of design objectives for

all proposed plants, and the applicant is free to establish the safety of his

-

design by alternative criteria. The criteria will be modified if, or as,
future technological developments and experience warrant.’

An gpplicant for a comstruction permit is expected to present a design
approach together with data and analyses sufficient to give assurance that the
design can reasonably be expected to fulfill all applicable criteria. It is
recognized that the nature and detail of technical information and analysis
required at the construction permit stage to provide such assurance may vary,
depending on the particular criterjon under consideration.

To provide guidance as to the relative emphasis expected at the con-
struction permit stage, the criteria have been divided into two broad cate-
gories., Category A criteria involve.aspects of facility design that are
site-sensitive or are directly related to limiting the accidental release of
redioactivity into the public domain. These aspects of facility design are

glso categorized by their marked influence on plans for construction



and operation. From a practical viewpoint, aspects of facility design satisfying
Category A criteria are relatively fixed at the construction permit stage and not
mmenable to change without serious disruptions of construction plans and incur-
rence of considerable costs. For these reasons, those aspects of facility

design provided in fulfillment of Category A criteria must be dealt with in a
reiatively complete way at the construction permit stage.

Category B criteria are intended to reflect primarily those aspects of
design that provide for safe operational control of the facility. Such features
tre generally less unique to a facility than those required for satisfying
Categorymh criteria and are much less determinate of facility comstruction
schedules. Modifications to such fegtures that might prove necessary, for
safety reasons, following issuance of a construction permit are much more
likely to be accommodated without the pressureé for compromise that might
vell accompany the more time-consuming and costly type changes. Under these
circumstances, criteria principally concerned with the.safe operational con-
trol of the reactor and designated as Category B may be dealt with in relatively
less detail at the construction permit stage, if more detailed information is
not available at that time.

All applicable safety criteria must, of course, be fulfilled as a condi-

tion for issuvance of a license to operate the plant.
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9.2.4.4 A capability is provided to test under conditions
as close to the design as practical the full opera-
tional sequence that would bring the systems into
action, including the transfer to alternate power

sources.

FUEL AND WASTE STORAGE SYSTEMS

CRITERION 10 (Category B) FUEL AND WASTE STORAGE

10.0 Storage and handling systems for fuel and waste shall be designed on the

basis that:

10.1

10.2

10.3

10.4

Possibilities for @nadvertent criticality must be prevented by
engineered systems or processes to every extent practicable.

Such means a&s geometric safe spacing limits shall be emphasized
over procedural controls.

Reliable decay heat removal means must be provided as necessary to
prevent fuel or storasge volume damage that could result in radio-
activity release to plant operating areas or the public enviroms.
Such means must be assured for all anticipated normal and abnormal
conditions as well as those accident situations whereby normal
cooling could credibly become lost.

Shielding for radiation protection shall be provided as required
from considerations of 10 CFR 20.

Containment of the systems shall be provided if &ccidents .
could lead to release of undue amounts of radiosctivity to the

public environs.
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February 8, 1967

*:Mr, Runzio J. Palladino, Chairman

Mvigory Comnittee on Reactor Safeguards
U. S. Atomic Energy Commission
Washingten, D. C. 20545

Dear Mr. Palladino:

Enclosed for consideration by the Committee is a redraft of General
Design Criterta. The format of the criteria has been changed: The
subparts previously listed in earlier drafts have been made §nto
separate criteria. The wording of these criterfa is essentially the

. ssme as those in the October 20, 1966, draft, modified to reflect

subsequent discussions held with the ACKS Subcommittee in November
end recent develooments of criteria for emergency core cooling
systems, :

An agdditional document showing the changeé made from the last draft
discussed with the ACRS i{s under prepsration and will be forwarded
by separate correspondence. )

Sincerely yours,

J. J. DiNunno

Assistant Dfrector for
Keactor Standards

Division of Safety Standards

Enclosure:
General Design Criteria for Muclear
Power Plant Construction Permits (18)

beet Harold L. Price, Director of Regulation, w/encl.
Clifford K. Beck, Deputy Director of Regulation, w/encl.
M. M. Mann, Asst. Dir, for Nuclear Safety, w/encl,
C. L. Henderson, Asst. Uir, for Administration, w/encl.
Peter A, Morrts, Director, URL, w/eacl. (6)
Edson G. Case, Deputy Director, DRL, w/encl.
Forrest Weste’r\ni Director, DRL, w/encl.
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Table of Contents

Group Title Criterion No,

I. QUALITY AND PERFORMANCE STANDARDS

Quality Standards 1
Performance Standards 2
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Reactor Coolant Pressure Boundary 6
Containment 7
1II. NUCLEAR AND RADIATION PROCESS CONTROLS .
- Control Room ' 8
" Process Control Systems 9
Fission Process Monitors and Controls 10
Core Protective Systems . 11
Engineered Safeguards Irotective Systems 12
Monitoring Radioactivity Releases 13
Monitoring Fuel and Waste Storage 14
IvV. RELIABILITY AND TESTABILITY OF PROTECTIVE SYSTEMS
Protective System Reliability 15
Protective System Redundancy and Independence 16
Single Failure Definition 17
Separation of Protective and Process Control Systems 18
Protection Against Multiple Disability for 19
Protective Systems
Emergency Power for Protective Systems 20
Demonstration of Functional Operability of Pro- 21
tective Systems
Protective Systems Fail-Safe Design 22
Redundancy of Reactivity Control 23
Reactivity Hot Shutdown Capability 24
V. REACTIVITY CONTROL
Reactivity Shutdown Capability 25
Reactivity Holddown Capability 26
Reactivity Control System Malfunction 27

Maximum Reactivity Worth of Control Rods 28



Y

yo-——

Group Title : Criterion No.

VI. REACTOR COOLANT PRESSURE BOUNDARY

Reactor Coolant Pressure Boundary Capability 29
Reactor Coolant Pressure Boundary Rapid Propagation 30
Failure Prevention

Reactor Coolant Pressure Boundary Brittle Fracture ) |
Prevention
Reactor Coolant Pressure Boundary Surveillance 32

VII. ENGINEERED SAFEGUARDS

A. General Requirements for Engineered Safeguards

Engineered Safeguards Basis for Design 33
B Religbility and Testability of Engineered Safeguards 34
Emergency Power for Engineered Safeguards 35
Missile Protection 36
Engineered Safeguard System Performance Capability 37
Accident Aggravation Prevention 13

B. Emergency Core Cooling Systems

- Emergency Core Cooling ‘39
Inspection of Emergency Core Cooling Systems 40
Testing of Emergency Core Cooling Components 41
Testing of Emergency Core Cooling Systems 42
Testing of Operational Sequence of Emergency Core
Cooling Systems .43

C. Contsainment

Contairment Design Basis ‘ LG
NDT Requirement for Containment Material 45
Reactor Ccolant Pressure Boundary Outside Containment 46
Containment Heat Removal 47
Containment Isolation Valves 48
Containment Leak Test 49
Containment Periodic Testing 50
Provisions for Testing of Penetrations 51

Provisions for Testing of Isolation Valves 52



VII.

VIII.

IX.

Group

- it -

Title Criterion No.

. ENGINEERING SAFEGUARDS (Continued)

D. Containment Pressure-Reducing Systems

Inspection of Containment Pressure-Reducing Systewms

Testing of Containment Pressure-Reducing System
Components

Testing of Containment Spray System

Testing of Operational Sequence of Containment
Pressure-Reducing Systems '

E. Air Cleanup Systems

Inspection of Air Cleanup Components

Testing of Air Cleanup Systems Active Components

Testing of Air Cleanup Systems

Testing of Operational Sequence of Air Cleanup
Systems

FUEL AND WASTE STORAGE SYSTEMS

PLANT EFFLUENTS

Prevention of Fuel Storage Criticality

Fuel and Waste Storage Decay Heat

Fuel and Waste Storage Rediation Shielding

Protection Against Radioactivity Release from Spent
Fuel and Waste Storage

Control of Releases of Radioactivity to the
Environment

53
54

55

56

57

59
60

61
62
63
64

65



h

Yen

- 15 -

VIII. FUEL AND WASTE STORAGE SYSTEMS

CRITERION 61 - PREVENTION OF FUEL STORAGE CRITICALITY (Category B)

Possibilities for criticality in new and speﬁt fuel storage shall be pre-
vented by physical systems or processes to every extent practicable. Such

means as favorable geometries shall be emphasized over procedural controls.

CRITERION 62 - FUEL AND WASTE STORAGE DECAY HEAT (Category B)

Reliable decay heat removal systems shall be designed to ensure damage
to the fuel or storage facilities that could result in radioactivity release
to plant operating areas or the public environs is prevented. Such means

must be assured for all anticipated normal and abnormal conditions as well as

those accident situations whereby normal cooling could credibly become lost.

CRITERION 63 - FUEL AND WASTE STORAGE RADIATION SHIELDING (Category A) S

Shielding for radiation protection shall be provided in the design of

spent fuel and waste storage facilities as required from considerstion of

10 CFR 20.

CRITERION 64 - PROTECTION AGAINST RADIOACTIVITY RELEASE FROM SPENT FUEL AND
WASTE STORAGE (Category B)

Conteinment of fuel and waste storage shall be provided if accidents

could lead to release of undue amounts of radioactivity to the public environs.

IX. PLANT EFFLUENTS

CRITERION 65 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIRONMENT (Category B)

The facility design shall include those means neﬁessary to maintain control

over plant radioactive effluents, whether solid, liquid, or gaseous, Appropriate



EXHIBIT 34

Note by the Secretary, W.B.McCool,
to AEC Commissioners re: Proposed
Amendment to 10 CFR 50: General
Design Criteria for Nuclear Power
Plant Construction Permits (June 16,
1967)(relevant excerpts)



OFPICIAL USE ONLY
(- ~ June 16, 1967

AEC-R 2/57

ATOMIC ENERGY COMMISSTON

PROPOSED AMENDMENT TO 10 CFR 50: GENERAL DESIGN CRITERIA FOR
NUCLE ER_PLANT CONSTRUCTION PERMITS -

Note by the Secretary

1. The Director of Regulation has requested that the attached

report be circulated for consideration by the Commission at an early

date.

2. The Commission approved the proposed design cr:l.teru.,'as

on November 10, 1965,

¥, B. McCool

Secretary
NO. OF
DISTRIBUTION COPIES DISTRIBUTION
Secretary 11 Asst, GM for Operations
Chairman Seaborg 4 Asst. GBM for Reactors
Conmissioner Ramey 1 General Counsel
Commissioner Tape 2 Compliance
Commissioner Nabrit e Jongr. Relatlons
Commissioner Johnson 2 Inspection
General Manager 2 Materials Licensing
Deputy Gen. Mgr. 1 Operational Safety
Dir. of Regulation 3 Plens & Reports
Deputy Dir. of Regulation 1l Peblic Information
Asst.Dir.of Reg.for Admin. 2 Reactor Dev. & Tech.
Asst . Dir.of Reg.for Reactors 1l Reactor Licensing
Asst., Gen., Mgr. l Reactor Standards
Exec. Asst. to GM 1l Stete & Lic, Relations
Asst. GX for Admin. 1l Chalrman, AS&LBP
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cthe criteria. In eddition, subsequent redrafts were circulated to other divi-
sions within the Commission. Principal comments from these divisions have been
reflected in the revised criteria. Other comments from within the Cosmission

will be considered in conjunction with public comments received . after publics-

tion in the Federal Regpister.

6. The regulatory staff has worked closely with the Advisory cm;mit:ee
on Reactor Sefeguards on the dw;lopment of the criteria end the revision of
the proposed criteris reflects ACRS review and comment. The ACRS has stated
that it believes that the revised ;:ri'teru are sppropriate to publish for

public comment.

7. It is proposed that the criteria be included es Appendix A.to 10 CFR 50.
The proposed smendment,which is attached as Appendix "B," provides that the
General Design Criteris be used for guidance by an ‘lppllcnn: in developing the
principal design criteria for the facility. For a specific reactor tase, some
.0f the General Design Criterie way be unnecessary or insppropriate and the
criteris, as a whole, way be insufficlent. It is expecud. thst additional
criteria will be riceded particularly for unusual sites and environmentsl con-
ditions, and for ﬁew and advanced reactor types. In any case, there must be
sssurance that the principal design criteria proposed by an applicant encompass

a1l those facility design festures .required in the interest of public safety.

8. The criteria are designated as "cener'al Design Criteris for Nuclear
Power Plant Construction Fermits" to emphasize the key rcle they assume st
this stage of the licensing process. The criteris have been categorized as
Category A or Category B, !:x_;_;erlence has shown that more defiriitive inforwa-
tion is needed st the construction permit stage for the items liiéed in

Cn.tegory A than for Category B.

- b -
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G The arnmnesd General Negisn Criteria ave expected ro be nsefnl as

interim guidance until such time &s the Commission takes further actiom on

then.

STAFE_JUDGMENTS

10. The Office of the General Counsel and the Divisions of Reactor
Licensing and Complisnce concur-in the recommendstions of this paper. The
Office of 'Eongresslonnl Relations concurs in Appendix “C.® The Divisio;_\ of

Public Information comcurs in recommendation ll.c.

RECOMMENDATION
11. The Director of Regulatien r.eeomendc that the Atomiec En.rgy -

Commission:
a. Approve publication of the proposed amendmuents to 10 CFR.Part 50
contsined in Appendix "B.%
b. Note that the Joint Committee on Atcmic Energy will be informed
by letter such as Appendix "C.™
c. BNote that a public announcement such as Appendix “D" be issued

on filing the votice of proposed rule making with the Federal Register.

LIST OF ENCLOSURES

APPENDIX ] - Page MNo.

L List of Incoming Correspondence on ®AEC Seeking .
Fublic Cocment on Proposed Design Criteria for
Nuclear Power Plant Constructicn Permits™ Press

Release No. H-232 Dated November 22, 1965.ccecceccecss 6
wpe Notice of Proposed Rule MakingZ..eceesecscssocsansorsan
w(*  Draft Letter to the.Joint COt;mlttte on Atomic Erergy.. 35
npn Draft Public Announcementee.csescsscsercossnrccassacsans 37
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James G. Terrill, Jr., Dept. of Hellth, Educ.uon, and Welftre.
Washington, D.C.. 3/17/66.

J. P. Hogan, Genersl Atomic, 4/30/66,

B. G. Rickover, Director, Division cf Navel Reactora, 7/26/66.
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AFPPENDIX ®B®

/10 CFR PART 507

LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

General Design Criteris Y
' for Nuclear Power Plant Constructicn Perumit

The Atomic Energy Commission has under considerstion an smendment to its
regulation, 10 CFR Part 50, "Licensing of Froduction and Utilization Fecili-
. ties," which would add an Appendix A, “Genersl Design Criterie for Nuclear
Pover Plant Construction Permits.™ fhe purpose of the proposed gmendment
would be to provide guidance to nppl'iemtt in developing the principal design
criteris to be included in applicstions for Commission conmstruction permits.
These General Design Criteris would not add sny new requirevents, but are
intended to d/escribe wore clearly present Commissicn requirements to assist

applicants in preparing spplications.

¢

The proposed amendment would complewment other proposed amendments-to
Part 50 which were published for public comment in the FEDERAL REGISTER on
August 16, 19656 (31 F.R, 10891),

1/ Inasmuch as the Commission has under consideration other amendments to
10 CFR Part 50 (31 F.R. 10891), the szmendment proposed herein would be
s further revision to Part 50 previously published for comment in the
FEDERAL REGISTER. ’
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The proposed amendments to Part 50 reflect a recommendation made by

s seven-member Regulatory Review Fanel, sppointed by the Commission to
study: (1) the programs and procedures. for the licensing and regulaticn

of reactors and (2) the decision-msking process in the Commission's regula-
tory program. The Panel’s report recommended the development, particularly
at the construction permit stege of s licensing proceeding,.of design
criteria for nuclear power plant.s. Vork on the development of such criteris

had been in process at the time of the Panel’s study.

As a result, preliminary propésecx criteris for the design of nuclear
power plants were discussed with the Cozmission's Advisory Committee on_
Reactor Safeguards and were informally distributed for public comment in
Cormission Press Release H-252 dated November 22, 1965. In developing the
proposed criterls set forth in the proposed amendweats to Part 50; the
Comiuion has taken into consideration comments and suggestions from
divisions within the Commission, from the Advisory Cormittee on Resctor Safe-

guards, from members of industry, and from the public. . -

Section S0.34, paragraph (b), as published for comment in the FEDERAL
REGISTER on August 16, 1966, would require that each application for a construc-
tion permit include a preliminsry safety snalysis report. The minigum informa-
tion to be included in this preliminary safety analysis report is (1) & descrip-
tion and safety assessment of the site, (2) a summary description of the facility,
(3) & preliminary design pf the facility, (4) a preliminary safety pnalysis

and evaluation of the facility, (S) an identificaticn of ;uhjcctl expected
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te be technical specifications, and (6) e preliminary plan for the crgmi;u-

tion, training, and operation. 1he foiiowing i1nforwative 38 speciyied dur
gnclusion as part of the preliminary design of the facility:
» (1) The principal design criteria for the facility;

(i1) The design bases and the relation of the design bases to
the principal design criteria;

(111) Information relative to waterials of constructicn,

general errangement and spproximate dimensions, suffi-

clent to provide reasonsble assurance that the final

design will conform to the design bases with adequate

margin for safety;" '
The "General Design Criteria for Nuclear Power Plant Construction Permits"
proposed to be included as Appendix A to this part are intended to aid the
applicant in development item (1) ebove, the principal design criteria. All
criteria established by an applicant and sccepted by the Commission would be
incorporated by reference in the construction permit. In considering the.
jssuance of an opersting license under the regulations, the Commission would

assure that the criteris had been wet in the detailed design and construct'ion

of the facility or that changes in such criteria have been justified.

gaction 50,34 as published in the FEDERAL REGISTER en August 16, 1965,
would be further amended by sdding to Fart 50 a new .Appendh: A containing
the General Design Criteris spplicable to the construction of nuclear power

plants and by a specific reference to this Appendix in $50.34, peragraph (b).

The Commission expects that the provisions of the proposed smendments

relating to Genersl Design Criteria for Ruclear Power Plant Construction
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Permits will be useful as interim guidance until such time as the Comis-slon

ctaies further action on them.

Pursuant to the Atomic Energy Act of 1954, as emended, and the
Adinistrative Procedure Act of 1946, as smended, notice is hereby given
thit adoption of the following svendments to 10 CFR Part 30 is catexplated.
All interested persons vho desire to submit written coment; or suggestions
in connecticn. with the proposed amendments should send them to ‘the Secretary,
United States Atomic Energy Commission, Washington, D.C. 20545, within 60 days
. after publication of this notice in the FEDERAL REGISTER. Comments recelved
' sfter thet period will be considered 1f it is pfacttcable to do 80, bu; '
assurance of consideration cannot be- glven except as to couments {iled within
the period specified. Coples of comments may be examined in the Commission’s

Public Document Room at 1717 H Street, N.W., Washington, D.C.

1. §50.34(b)(3)(1) of 10 CFR Part 50 is smended to resd ds follows:.

§50.34 Contents of spplications; techinical infoermaticn safety snalysis

* * * * *

(t) Each spplicetion for & construction permit shall include a

prelivinary safety analysis report. The report shall cover all pertinent

2/ Inesmuch as the Commission has under consideration other smendments to
§50.34 (31 F.R. 1089 the amendment proposed herein would be s further
revision of £§50.34(b)(3)(1) previcusly published for comment in the
FEDERAL REGISTER. JAdditions are underscored./
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subjects specified in paragraph (a) of this section as fully as svailable:

( : inrvcmation permits, The mimmum intormation to be included shall consist

ef :hé following:
* * * * *
(3) The preliminary design of the facility, including:
(1) The principal design criteris for the facility.

Appendix A, "éenerul Design Criteria for FKuclear

Power Plant Constructit.:n Permits," provides guidance
for esteblishing the principal design criteris for
nuclear power plants.

2. A new Appendix A is sdded to read as follows:

(See Attachment)

Pt

(Sec. 161, €8 Stat. 948; 42 U.S.C. 2201)

Dated at’ this

day of 1967,

For the Atomic Energy Commission.

W. B. McCeol -
Secretary
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APYENDIX A

GENERAL DESICN CRITERIA FOR

NUCLEAR POWER PLANT CONSTRUCTION PERMITSY
NUCLEAR POWER PLANT CONSTRUCTION PERMITS

Teble of Contents .

INTRODUCTION
Group Title Criterion No,

I. OQVERALL PLANT REQUIREMENTS

Quality Standards 1
Performance Standards 2
Fire Protection 3
Sharing of Systems 4
Records Reguirements . s
I1. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS
Reactor Core Design 6
Suppression of Power Oscillations 7
Overall Power Coefficient 8
Reactor Coolant Pressure Boundary 9
Containment 10
TIIT. MICLEAR AND RADTATION CONTROLS
Control Room 11
Instrumentation and Control Systems 12
Fission Process Monitors and Controls 13
Core Protection Systems : 14
Engineered Safety Features Protection Systems 15
Monitoring Reactor Coolant Pressure Boundary 16
Monitoring Radicactivity Releases ’ 17
Monitoring Fuel and Waste Storsge 18

3/ Inssmuch as the Commission has under considerstion other amendwents to

10 CFR Pert 50 (31 F.R. 10891), the amendment proposed herein would be a
further revision to Part 50 previocusly published for comment in the
FEDERAL REGISTER.
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v.

vl.

vii.

ey . oo w

RELIABILITY AND TESTABILITY OF PROTECTION SYSTEMS

waibes 0T 200,

Protection Systems Religbility 19
Protection Systems Redundancy and Independence 20
Single Failure Definition 21
Separation of Protection and Contrel Imstru- 22
mentstion Systems
Protection Agsinst Multiple Disability fer 23
Protection Systems
Emergency Power for Protection Systems 2%
Demonstration of Functionel Operability of 25
Protecticn Systems
Protection Systems Fall-Safe Design 26
REACTIVITY CONTROL
Redundancy of Reactivity Centrol - 27
Reactivity Hot Shutdowm Capability 28
Resctivity Shutdown Capability 29
Resctivity Holddoun .Capability . 30
Reactivity Control Systems Malfunction k11
Maximum Reactivity Worth of Control Rods 3
REACTOR COOLANT PRESSURE BOUNDARY -
-~Resctor Coclant Pressure Boundary Capability 3
Reactor Coolant Pressure Boundary Rapid -
Propsgation Failure Prevention :
Reactor Coolant Pressure Boundary Brittle 35
Fracture Preventiocn
Resctor Coolant Pressure Boundary Surveillance 3%
ENCINEERED SAFETY FEATURES
A. Generasl Requirements for Engincered Safety Features
Engineered Safety Festures Basis for Design ”
Relisbility and Testability of Engineered as
Sgfety Features
Emergency Power for Engineered Safety Festures 39
Missile Protectiocn 40
Engincered Safety Features Performance Capability 4l
Engineered Safety Festures Components Capability 42
Accident Aggravation Prevention : 43
-13 - Appendix A toO
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VII.

Group

Titie

ENGINEERED SAFETY FEATURES

E.

C.

,Do

Emergency Core Cooling Systems

Systems

- 14 -

Lriterion No.

Emergency Core Cooling Systems Capability &4
Inspection of Emergency Core Cooling Systems 45
Testing of Emergency Core Cooling Systems 46
Components
Testing of Emergency Core Cooling Systems 47
Testing of Operstional Sequence of Emergency 48
Core Cooling Systems :
Contaimment
Containment Design Basis 49
NOT Requirement for Containment Materisl 50
Reactor Coolant Pressure Boundary Outside 51
Containment
Containment Heat Removal Systems 52
Containment Isolation Valves 53
Containment Leaskage Rate Testing 54
Containment Periodic Leakege Rate Testing 55
Provisions for Testing of Penetrations 56
Provisions for Testing of Isclation Valves 57
Contalfiment Pressure-Reducl stems
Inspection of Contaimment Pressure-Reducirg S8
Systems -
Testing of Containment Pressure-KReducing Systems 59
Testing of Contairmment Spray Systems 60
Testing of Operaticnal Sequence of Containment 61
Pressure-Reducing Systems
Air Cleanup Systems
Inspection of Air Clesnup Systems 62
Testing of Air Clesnup Systems Components 63
Testing of Air Cleanup Systems 64
Testing of Operational Sequence of Air Cleanup 65

Appendix A to
Appendix "B"
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VIII. FUEL AND WASTE STORAGE SYSTEMS

Prevention of Fuel Storage Criticslity
Fuel and Waste Storsge Decay Heat
Fuel and Waste Storage Radistion Shielding

Criterion No.

Protection Agsinst Radiosctivity Release from

Spent Fuel and Waste Storage

IX. PLANT EFFLUENTS

Control of Releases of Radioactivity to the

Environment

-15 -
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fvery aprlicant for a construction permit is required by the provisions

of §50.34 to include the principal design criteris for the proposed f;cility
tn the spplication. These General Design Criteris are intended to be used ss
guidance in establishing the principal design criteris for s nuclear powex;
plsnt. The General Design Criteria reflect the predominating experience with
water pover reactors as designed and located to date, but their spplicability
1s not limited to these reactors. They are considered generally spplicable
to all power reactors.

Under the Commission’s regulations, an spplicant wust provide assurance
that its principal design criteria encompass all those facility design festures
required in the interest of public health and safety. There wmay be some power
reactor cases for which ful.fillment of some of the General Design Criteris may
not be necessary or sppropriate.  There will be cother cases in vhich these
criteris are in;;t’ﬂcient, and sdditional criteris must be lden:if.ud and
satisfied by the design in the interest of public safety. It is expected that
additional criteria will be needed particularly for unusual sites and environ-
mental conditions, and for new and sdvanced types of reacters. Vithin this
context, the General Design Criteria should be used &s & reference alloving
sdditions or deletions as an individual case may warrant. Departures from:
the General Design Criteris should be justified. -

The criteria sre designated as "General Design Criteria for Nuclear’
Power Plant Construction Permi ts™ to emphasize the key role they assume at
this stage of the licensing process. The criteria have been categori:ed as

Category A or Category B. Experience has shown that wore deftnltivc informa-
tion is needed at the construction permit stage for the items listed in

Category A than for Category E.
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1. OVERALL PLANT REQUIREMENTS

CRITERION 1 - QUALITY STANDARDS -(Category A)

Those systems and components of reactor facilities which are essential to
the prevention of accidents which could affect the public health and safety or
to mitigation of their consequences shall be identified and then designed,
fabricated, and erected to quality standards that reflect the importance of the
safety function to be performed. Where generslly recognized codes or stendards
on design, materials, fabrication, and inspection are used, they shall be
identified. Where adherence to such codes or standards does not sqfﬂee to
assure s quality product in keeping with the safety functicn, they t.hal.l be
supplesented or wodified as necessary. Quality assurance programs,” test
procedures, and inspection scceptance levels to be used shall be identified,

A showing of sufficiency and applicability of codes, standards, quality
sssurance programs, test pro!:edures, and inspection scceptance levels used is

required.,

CRITERION 2 - PERFORMANCE STANDARDS (Category A)

Those systems and components of reactor facilities which are essential
to the prevention of accidents which could affect the public heslth ‘and safety
or to mitigstion of their consequences shall be designed, fabricated, and
erected to performance standards that will enable the facility to"\wighstsnd.
without loss of the capability to protect the public, the additional forces
that might be imposed by natural phenomena such as earthquakes, tcrnadoes,

flooding conditions, winds, ice, and other local site effects. The design
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ey Brews autu #LLaUN, suciucing tne transrer to alternate power sources and the

design air flow delivery capsbility.

VIII. F’UEL.AND WASTE STORAGE SYSTEMS

CRITERION 66 - PREVENTION OF FUEL STORAGE CRITICALITY (Category B)

Criticality in new and spent fuel storage shall be prevented by physical
systems or processes. Such means &3 gecmetrically safe configurstions shall

be emphasized over procedural controls.

CRITERION 67 - FUEL AND WASTE STORAGE DECAY HEAT (Category B)

Reliable decay hest removal systems shall be designed to prévet-'tt dlinige
to the fuel in storage facilities that could result in rvadicactivity release

to plant operating &reas or the public environs.

CRITERION 68 - FUEL AND WASTE STORAGE RADIATION SHIELDING (Category B)

Shielding for radiation protection shall be provided in the ée;,ign of
spent fuel and waste storsge facilities gs required to meet the requlrements

of 10 CFR 20.

CRITERDN 69 - PROTECTION AGAINST RADIOACTIVITY RELEASE FROM SPENT FUEL AND

WASTE STORAGE (Category B)

Containment of fuel and waste storage shall be provided if accidents

could lead to relesse of undue smounts of radicactivity to the public

environs.
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EXHIBIT 35

Note by the Secretary, W.B.McCool,
to AEC Commissioners re: Proposed
Notice of Proposed Rulemaking for
General Design Criteria, 32 Fed. Reg.
10,213 (July 11, 1967)



.

Published 32 Federal Register 10213, July 11, 1967

Fzograt REcISTER will be considered be-
fore \action is taken on the proposed
sent. No hearing is contemplated
ti:me, but arrangements for in-
formal Yonfercnces with Federal Avia-
tion Acdgpinisiration officials may be
miade by qntacting the Chief, Alr Traffic
Branch., ARy darta, views, or arguments
presaiated oyring such conferences must
ajsc be subn§tted i1 writing in sccord-
anse with thi\rodice in order to become
nav of the recra for consideration. The
proposal conta¥ged in this notice may
be changad in Mae light of comments
received. ]
Th.e Birminghank1,200-foot transition
area deserived in §§1.181 (32 F.R. 2148
and 3763) would be Rtered as follows:
te @« thence souliwest alonz the
southeas: beundary of ¥~209 to a 19-mile
radius are centerad on\the Tuscaloosa,
Ala, VOR; thence clockygise slong this
are to longitude 87°30°08 W.: thence
roh alonz longitude 87°%0°00° W. to
seint of beginning, excludl hat por-
dion that coincide with R-2101 and the
won ar
wd “* *%* thence

Gadsden, Alz., transis AR s
would e deleted &
sSuthvres 210y the ssutheast

undar
of V=205 io longituce 88’00'%%," w.:

hence noria alenz lengitude 88°00°00°°
W. 1o ke nerith sundary of Y-13;

tience nortinsast ajong the north boynd-
ary ol V-i8 to a 19-maile radius arc cen-
terad on ihe Tusccloosa, Ala., VORTAG:
thence cleckwise alorng this are to longly
wdz 37°30°00 W.; thence north alondy
lorglsude 87°30°00°" W. to point of be-%

ginning, exciuding that porilon that 3

coincides with R-2:01 and the Gadsden,
Ala., transition area * * *.” would be
suostituted thevefor. ;
e propos:d additional alrspace §
requirsd Zor the proteciion of IFR operg-
tions andé for radar vactoring of aircrhft
arriving and depariing the Bh'm!nspam
ares. ]

The ohcinl cocket will ke avallaple for
exanunaiion oy interested persc:z’}, aithe
Souihern Regi Offce, Federgl Avia-
ticn Adminis Room %, 3400
Wzaipsle Sireet, Zas: Point, Gf.

This amendmen: s propghed under
section 207(ar of the Faceral Aviation
Act ¢f 10338 (45 TS.C. 1323(ay).

Tssuad i Zast Poins, G‘p‘., on June 30,
1957 !

zicnal

Jaxzs G. RoGERs,
Direclor, Southern Region.
[A.R. Doc. 87-7340; Filed, July 20, 1967,
3:49 aam.]

*J

The Fedeyal Aviation Administration
is considering an amendment to Part 71
of the Feceral Aviazion Regulations that
would desfgnate the Camden, S.C., tran-
sition agéa. )

Inteyfsted persons may submit sucn
writtefl data, views, or arguments as they
may fesire. Communleaiions should be

FEDZRAL

PROPOSED RULE MAKING

submitted In tripiicate to the Area )
ager, Atlanta Area Office, Atte
Chief, Alr Trafic Branch, Federal
tion Admirnistration, Post OF
20636, Atlanta, Ga. 20320, All co
cations received within 30 dgfss after
publication of this notice in thf Fopzaar
Recistzr will be considered before action
is taken on the proposed amefidment. No
hearing is contemplated at this time, but

arrangements for informaJ conferences
with Tederal Aviation #dministration

ofiicials may be made byfcontacting the
Chief, Air Trafic Brajch. Any daia,
views, or arzuments presented during
such conferences mustfalso be submitied
in writing in accordayte with this notice
in orcer to become phrt of the record for
consideration. The groposal contained in
this notice may be ghanged in the light of
comments receiv

The Camden
designated as:;

That altspacafextending upward Zrora 709
feet above the face within a 7-miile radius

ansition area would be

longituda W.); within 2 miles
each sice the 040° Ddearing Ifrom 2he
Caniden RPN (latitude 3:i°17°02°’ N.. longi-

tude 80°3£°42.5'* W.), extending from the
T-mlle ius area to B miles northeast o? the
RBY.

Thef proposed transition area is re-
for the protection of IFR opera-
at Woodiward Field. A prescribed
ument approach procedure to this
oré uillizing the Camden (privase)
r.directionsl radio beacon s proposed
conjunction with the designation of
this transition area.

“This amendment !s proposed under
section 307(a) of the Federal Aviation
Aclof 1938 (49 U.S.C. 1248(a)).

Issyed in East Poini, Ga., on June 21,
19573.‘&\

a

gy

\ Goasox A, WiILLTANMS, Jor.
Acting Dircctor, Southern Regicn.
[F.R. Doc.\€7-7550; Pied, July 10, 1937:
\ &§:4% aam.)

n.'.
[13,CF2 Part 711
[Alrspoce <et No. 67-5A-1]
riDe AIRWAYS

OndIureh 1, 1657\ otice of prososad
rule mzxing was pullished in the Fza-
EasL RESISTIR (32 PRN2402) stating that
the Faderal Aviation Agzency was con-
sidering amendments (3, 2art 71 of th
Federal Aviation Regulatipns that would
realign V-1 from Cape Ciarles, Va., via
the INT of Capa Chavles 918° and Salis-
oury, Md., 208° True radias:. to Salis-
bury; that would designate a‘sezmens of
V-133 from Norloik, Va., ‘via Cape
Craries; to Snow Hill, Md., Ineludinz a
west alternate from Noriolk to Scow =11
vie INT of Norfolk 330° ard Snhw =il
226° True radials; and thas would revoke
the segment of V-i94 from Norfdik to
INT of Norfolk £01° and Cape Chariles
312* True racials. Flcors of 1,200 feet
above the surface were proposed for these
alrway segments. These actions were pro-

REGISTER, VOL. 32, NO. 132—TUESDAY, JULY 11, 1987

10213

pgsed to simplify alr traZc control pyo-
cefures and flizht pianning In
Notfolk area.

bsequent to publication of the nptice,
s determined that the Srov i

226°

Tededal alrway. Accordingly, thf pro-
prosalgpublished In the noiice argfhereby
cancellpd and iIn Leu thereof, cofsicdera~
tion given to the following airway
aiignm e same
purpose.

1. Red¥signate the segmenf of V-194

irom Norfplk via the intersacy

Va., 072° "R (079° Mag.) rafials: to th
inlersectiork of Harcum 07f* and Snow
Hill 211°

2. Realign

e Charles via
the intersectiy harles 009° T
(016° Mag.) 206°-T (214°
Mag.) radials;{to Salis .

Interested psksons mfy participate in
the proposed rule makifg by subnvtling
such written da¥e, vigivs, or arguments
as they may dk
should iceniily ta
ber and be submitk
Director, Eastern ¥t

-

alfspaes ocxel num-

f Feleral Bullging,
John . Kennecy ffnfernaiicnal shpers,
Jamalica, N.Y. 11480. 81! eoxnmunications

received within 4p cayk afier publication
of this rotice the ¥rpzaat RzGISTER

p action is taken

enit. Tas pro-
posal com:sin’; 1otice may te
changed in A&

o gone lizht §of comments
received.

An oficizifdocier wil b
examinatioy by interesiss %
b

wiil t2 considerfa belo
on e prsscs

Washinggon, D.C. 235300, A} informal
cocxat wail be avaiiable for exfdmination

at the gfice of the Regicnal Alr Tras
Divisioy Crles,

Thege amendmenisare proposdd under
the apthority of section 307(a)Ye? the
Fede:, 1 Aviation Act o 1332 (39YU.5.C.

y 3,

Ly

13;3!.
ued in Washingion, D.C., o Jt
19647,
T, MIzCeruack. \

Acting Ckief, Airspace end 5,

Air Trafic Zules Division.;,
}'r.n. Doc. 67-7053; Filag, July 10, 16T
: 6:49 =)

i
¢

cremaATny
S

it win
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LICENSING OF 22050

:--_--0\.
walsdes
UTILIZATION FACILITIES
General Dosiza Criteric for Nuclear
Power Pian? Cornstructica Permils

The Atomic Enerzy Comission has un-
der consideration an ariendment to its
regulation, 10 CFR Part 50, “Licensing of
Production ard TUtilization Facilities.”
which would add an Appendix A, "Gen-
eral Design Criteria for Nucicar Power

A\



nt Construchon Permits.”* The pur-
710sé of the proposed amendment would
e to provide guidance to applicants in
) eveloping the principel design criteria
‘to be Included in applications for Com-
itnlssion construction -permits. These
rGeneral Design Criteria would not add
“any new requircments, but ere intended
g0 describe more clearly present Com-
“.mission requirements to assist applicants
£n preparing applinations.

The proposed aliendment would com-
iplement other proposed amendments to
+Part 50 which were published for public
‘ccmment in the Fepsrar RECISTER On

{1) The programs and procedures for
~the licensing and regulation of reactors
~and (2) ‘the declsion-making process in
ithe Commission’s regulatory program.
" The Panel's report recommended the
development, particularly at the con-
struction permit stage of a lcensing
vroceeding, of design criteria for nuclear
- power plants. Work on the development
of such criteria had been in process at
the time of the Panel's study.
As a result, preliminary proposed
criteria for the design of nuclear power
plants were discussed with the Com-
i mission’s Advisory Committee on Reactor
" Safeguards and were informally distrib-
“uted for public comment in Commission
Press Release H-252 dated November 22,
..1963. In developing the proposed criteria
.. set forth in the proposed amendments
.. to Part 50, the Commission has taken
**into consideration comments and sug-
- gestions from the Advisory Committee
- on Reactor Safeguards, from members
- of industry, and from the public.
Section 50.34, paragraph (b), as pub-
* lished for comment in the FEDERAL REc-
" XSTER on August 16, 1966, would require
that each application for a construction
permit include a preliminary safety
enalysis report. The minimum informa-
tion to be included in this preliminary
safety analysis report is (1) 2 descrip-
- tion and safety assessment of the site,
(2) a summary description of the facil-
ity, (3) a preliminary design of the
facility, (4) a preliminary safety analysis
- and evaluation of the facility, (§) an
tdentification of subjects expected to be
. technical specifications, and (6) a pre-
1liminary plan for the organization,
training, and operation. The following
information is specified for inciusion as
. part of the preliminary des.gn of the
facility:
(i) The principal design criteria Jor
the facility;

(ii) Tie éssign bases and the relation
of the & bases to the principal
desig: 22
(iif) Z:r..ormation relative to materials
of consiruction, general arrangement
and approximate dimensions, sufficient

‘Inasmuch as the Commission has under
consideration other amendments to 10 CFR
Part 50 {31 F.R. 10891), the amendment pro-

Part 850 previously published for comment
in the Froerat REGISTER.

posed herein would be a further revision to °

PROPOSED RULE MAKING

to providé reasonable assurance that the
final design will conform to the design
bases with adequate margin for safety;

The “General Design Criteria for Nuclear
Power Plant Construction Permits” pro-
posed to be Included as Appendix A to
this part are Intended to aid the appli-
cant In development item (1) above, the
principal design criteria. All criteria es-
tablished by an applicant and accepted

.by the Commission would be incor-

porated by reference in the construction
permit. In considering the issuance of
an operating license under the regula-
tions, the Commission would assure that
the criteria had been met in the detailed
deslgn and construction of the facility
or that changes in such criteria have
been justified.

Section 50.34 as published in the Fep-
ERAL REGISTER ont August 16, 1966, would
be further amended by adding to Part 50
& new Appendix A containing the Gen-
eral Design Criteria applicable to the
construction of nuclear power plants
and by a specific reference to this
Appendix In § 50.34, paragraph (b).

The Commission expects that the
provisions of the proposed amendments
relating to General Design Criteria for
Nuclear Power Plant Construction Per-
mits will be useful as interim guidance
until such time as the Commission takes
further action on them.,

Pursuant to the Atomic Energy Act
of 1954, as amended, and the Adminls-
trative Procedure Act of 1946, as
amended, notice is herecby given that
adoption of the following amendments
to 10 CFR Part 50 is contemplated. All
interested persons who desire to submit
written comments or suggestions in con-
nection with the proposed amendments
should send them to the Secretary, U.S.
Atomic Energy Commission, Washing-

ton, D.C. 20545, within 60 days after
publication of this notice in the FeperaL
Rec1sTER. Comments received after that -
period will be considered if it is prac-
ticable to do so, but assurance of con-
sideration cannot be given except as
to comments filed within the period
specified. Copies of comments may be
examined .in the Commission’s Public
Document Room at 1717 H Street NW,,
Washington, D.C.

1. Sectlon 50.34(b)(3)(1) of 10 CFR
Part 50 is amended to read as follows:

§ 50.34 Contcnts of applications; tech-
nical information safety analysis re-
port.”

‘e . . . .

(b) Each application for & construc-
tion permit shall include & preliminary
safety analysis report. The report shall
cover a1l pertinent subjects specified in
paragraph (a) of this section as fully
as avallable information permits. The
minimum information to be Included
shall consist of the following:

. . L L] .

(3) The prelimlnary design of the
facility, including:

() The principal design criteria for
the facility. Appendix A, “General Design
Criteria for Nuclear Power Plant Con-
struction Permits,” provides guidance
for establishing the principal deslign
criteria for nuclear power plants.

L d - [ . L

2. A new Appendix A is added to read
as follows:

* Inasmuch sas the Commission has under
consideration other amendments to § 50.34
(31 PR. 10891), the amendment proposed
hereln would be & further revision of § 50.34
(b} (3) (1) previously published for comment
in the FrDERAL REGISTER.

APPENDIX A—GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION Pnuqrrs'
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: Criterion
A . Group and title . T Na.
| V. Reactlvity control:

T Redundancy of Reactlvity Control 27
- - Reacttvity Hot Shutdown Capability. 28
“. Reactivity Shutdown Capabllity 29
- - . Reactlvity Holddown Capability 30
Reactivity Coatrol Systems Malfunction. 81
Maxtmum Reactivity Worth of Control Rods - 32

V1. Reactor coolant pressure boundary:
Reactor Coolant Pressure Boundary Capability. 33

Reacior Crolant Pressure Boundary Rapid Propagation Fallure Prevention... 34
Reactor Cuolant Pressure Boundary Brittle Fracture PreventioN.cuececceneea 38
: Reactor Coolant Pressure Boundary Surveillance 36

VII. Engineered safety features:

A. General requirements for engincered safety features:
Engincered Safety Features Basis for Design 37

Rellability and Testability of Engineered Safety FeatureS..eececa--aa 38

Emergency Power for Engineered Safety Peatures. 39

Missile Protection

a 40

Engineered Safety Features Perforpnance Capabilfityeemcccccaccnncaca 41
Engineered Safety Features Components Capabilityecccccacennnaaae 42
Accident Aggravation Prevention 43

B. Emergency core cooling systems:

Emergency Core Cooling Bystems Capabllity. 44
Inspection of Emergency Core Cooling Systems. 43
Testing of Emergency Core Cooling Systems Components.... 46
Testing of Emergency Core Cooling Systems 47

Testing ¢f Operational Sequence of Emergency Core Cooling Systems.. 48

s €, Containment: .

Contalnment Design Basls..... 49
NDT Requirement for Containment Material 50
Reactor Coolant Pressure Boundary Qutside Contalnment.aeaceeaaa.. 51
Containment Heat Removal Systems 52
Containment Isolation Valves . 53
Contalnment Leakage Rate Testing y 54
Containment Periodic Leakage Rate Testing. 55
Provisions for Testing of Peneirations 56
Provislons for Testing of Isolation Valves 57
D. Contalnment pressure-reducing systems:
Inspection of Contalnment Pressure-Reducing Systems 58
Testing of Containment Pressure-Reducing Systems &9
Testlng of Containment Spray Systems 60

Testing of Operational Sequence of Containment Pressure-Reducing

Systems

BN 14 . E. Alr¢leanup systems: 61
. Inspection of Air Cleanup Systems. 62
Testing of Air Cleanup Systems Components 63

Testing of Alr Cleanup Systems. y 6t

Testing of Operational Sequence of Air Cleanup Systems..oaa.. cemeea 63

VIIL Fuel and waste storage systems:

\ Preveation of Fucl Storage Criticality 66

Fue! and Waste Storage Decay Heat

Fuel and Waste Storage Radiation Shielding
Protection Against Radloactivity Release from Spent Fuel and Waste Storage_.. 69

IX. Plant effluents:

87
68

Control of Releases of Radloactivity to the Environment. 70

¢ Inasmuch as the Commission has under consideration other amendments to 10 CFR Part

50 (31 F.R. 10891), the asmendment proposed herein would be a further revision to Part 50
Ppreviously published for comment in the FEOZRAL REGISTER.

Introduction. Every applicant for a con-
struction perm:it is requircd by the provisions
of §350.3+ to Include the principa design
criteria for the proposed facility in the ap-
plication. These General Design Criterla are
intended to de used as guldance in estab-
lishing the prineipal desizn eddteria for a
nuclear power plant., The Genaral Desizn

. Criteria refiect the predominating experience
with water power reactors as designed and
located to date, but their applicablitty is
not mited 0 thicse reactors. Tuey are cda-
sidered generaily appllcable to all nower
Teactors,

"mpplleant ziuv. srovide assurance that s
prircipal design criteria encompass all those
facliity des’zn features roquired in the in-
terest of Dublic health and safety. There
may be some power reactor cases for which
. Julfllment of some of the General Design
Criterla may not be necessary or appropriate.
Trere will be other cases in which these
criteria are insuficicnt, and additlonal ¢rie
derla must be identified and satisfled by

FEDERAL

the design In the Interest of public safety.
It i3 expected that additional criteria will
be needed particularly for unusual sites and
envircnmental conditions, and for new and
advanced types of reactors. Within this con-
tex:, the General Design Criteria should be
used as a reference allowing addlitions or
QGeletions as an individual case may warrans.
Departures from the General Design Cri-
teria should be justified.

The criteria are designated as "“General
Deuign Criteria for Nuclear Power Plant Con-
sirucilon Permits” to emphasize the key role
they assume at this stage of the licensing
Dprocess. The criteria have been categorized
as Category A or Category B. Experience has
shown that morc definitive information is
needed at the construction permit stage for
the {tems listed in Category A than for those
in Category B. '

I. OvErALL PLANT REQUIREMENTS

Criterion 1—Quality Standards (Category
A). Those systems and componentis of reace
tor facllities which are essentlal to the pre-

Y

10215

vention of accldents which could afect the
public health and safety or to raitigation of
their consequences shall be identified and
then designed, fabricated, and erected to
qQuality standards that refiect the lmportance

" of the safety function to be performed.

Where generally recognized codes or stand-
ards on design, materials, fabrication, and
inspection are used, they shall be {dentified.
Where adherence to such codes or standards
does not suffice to assure a quality product
in keeping with the safety function, they
shall be supplemented or modified as neces-
sary. Quality assurance programs, test proce-
dures, and inspection acceptance levels to
be used shall be identificd. A showing of
sufficiency and applicabliiity of codes, stand-
ards, quality assurance programs, test proce-
dures, and inspection acceptance levels used
is required. : .

Criterion 2--Performance Standards (Cate-
gory A). Those systems and components of
reactor facilitles which are essential to the
prevention of accidents which could affect
the public health and safety or to mitiga-
tion of their consequences shall be designed,
fabricated, and erected to periormance
standards that will enable the facility to
withstand, without loss of the capability
to protect the public, the additional forces
that might be imposed by natural phenom-
ena such as earthquakes, tornadoes, flcod-
ing conditlons, winds, ice, snd other local
site effects. The dcsign bases so established

snall reflect: (a) Appropriate consideration :

of the most severe of these natural phenoms-
era that have been recorded Zor the sitas
and the surrounding area and (b) an ap-
propriate margin for withstanding forces
greater than those recorded to refiect une
certainties about the historical data and
thelr suitability &s a basis for design.

Criterion 3—Fire Protection (Category 4).
The reactor facility shal® be designed (1) to
minimize the probability of events such as
fires and explosions and (2) to minimize the
potential effects of such ovents to safety.
Noncombustible and fire resistant materials
shall be used whenever practical throughout
the facility, particularly in areas contiine
ing critical portions of the faciiity such as
containment, control room, and components
of engincered safely features.

Criterton d—Sharing of Systems (Ceategory
A). Reactor facilitics shall nct share sys-
tems or componerts unless it s shown safe-
ty is not impaired by the sharing.

Criterion §—Records Requirements (Ccle-
gory A). Pecords of tke des!gn, fabrication,
and construction of essential componenis ¢f
the plant shall be maintained by the reactor
operator or under its control throughout the
lile of the reactor.

II. PROTECTION BY MurtirLx FISSION Prod-
UCT BARRIERS

Criterion 6—Reactor Core Design (Cate-
gory A). The reactor core shall be designed
to functlon throughocut itz design litetime,
without excceding acceptable fuel damage
tmits which have been stipulated and justi-
fied. The core des!gn, toget:cr with rellable
process and decay heat Temoval systenis,
shall provide for this cepability under all ex-
pected conditions of normal operation with
appropriate margins for urcerininties znd
for translent situations which can be antl-
cipated, Including the effects of the loss oI
power to recirculation pumps, trippicg out
of a turbine gencrator set, isolation of the
reactor from its primary heat sink, and loss
of all offsite power.

Criterion 7~-Supression of Power Oscilla-
tions (Category B). Tho core design, together
with reliable controls, shall ensure that
power oecillatlons which could cause cdam-
age in excess of acceptable fuel damage
limits are not possible or can be readlly
suppressed.
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'lcruerién 8—~Overall Power Coeficient

- ¢Category By, The reactor shall be designed

s8 that the overall power coefficient in the

 power operating range shall not be positive.

- Criterion 9—Reactor Coolant Pressure
Boundary (Category A). The reactor coolant
pressure boundary shall be designed and
constructed so &s to have an exceedingly low
probabllity of gross rupture or significant
leakage throughout its design lifetime.

Criterion 10—Containment (Category A,
Contalnment shall bo provided. The cone
tainment structure shall be designed to sus-
tain the initial effects of gross equipment
fallures, such as a large coolant boundary
break, without loss of required {ntegrity and,
together with other engineered safety fea-
tures a8 may be necessary, to retaln for as
long as the situation requires the functional

. eapabllity to protect the public.

IIT. NUCLEAR AND RADIATION CONTROLS

* Criterion 11—Control Room (Category B).
“The facility shall be provided with a control
room from which actions to maintain safe
operational status of the plant can be con-
trolled. Adcquate radiation protection shall
be provided to permit access, even under ac-
cldent conditions, to equipment in the con-
trol room or other arcas as necessary to shut
down and maintain safe control of the facili-
ity without radlation exposures of personnel
in excess of 10 CFR 20 limits. It shall be pos-
sible to shut the reactor down and main-
taln it in a safe condition if access to the
contirol room is los? due to fire or other cause,

Crilerion 12--Instrumentation and Con-
trol Systems (Category L. Instrumentation
anad controls shall be provided as required to
monitor and maintaln variables within pre-
ascribed operating ranges.

Criterion 13—Fission Process Monitors and
Controls (Category B). Means shall be pro-
vided for monitoring and maintaining con-
trol over the fission process throughout core
life and for all conditlons that can reason-

‘ably be anticipated to cause variations in re-

activity of the core, such as indlcation of
position of control rods and concentration of
soluble reactivity control polsons.
. Criigrion 14—Core Protection Systems
{(Category 1 ). Core protection systems, to-
gether with assoclated equipment, shall be
designed to act automatically to prevent or
to suppress conditions that could result in
exceeding acceptable fuel damage. limits.
Criterion 15—Engincered Safety Features
Protection Systems {Category B). Protection
systems shall be provided for sensing acci-
dent situntions and initlating the operation
©of necessary enginecred safety features.
Criterion 16—Monitoring Reactor Coclant
Pressure Boundary (Category B). Means shall

. be provided for monitoring the reactor cool-

ant pressure boundary to detect leakage.

Criterion 1?-=Monitoring Radivactivity
Releases (Category B). Means shall be pro-
vided for monitoring thc containment at.
mosphere. the facillty elluent discharge
paths, and the facility enviroans for radlo-
activity that could be relcased from normal
operations, from anticipated transients, and
from accident conditions.

Criterion 18—3onitoring Fuel and Waste
Storaye (Category B). Monitoring and
alarm . scrumentation shall be provided for
1.3 . voaste storage and handling areas for
=5 that might contribute to loss of
auity in decay heat removal and to
rauiation exposures,

IV. RELIAPILITY AND TESTABILITY OF
PROTECTION SYSTEMS

Criterion 19—Protection Systems Reliabil-
ity (Catergory B). Protectlon systems shall
be designed for high functional reliability
angd in-service testability commensurate with
the safety functions to be performed.

PROPOSED RULE MAKING

Criterion 20-—Protection Systems_  Re-
dundancy end Independence (Catlegory B).
Redundancy and independence designed into
protection aystems shall be sufficlent to as-
sure that no single fallure or removal from
servico of any componeunt or channel of a
aystem will result In loss of the protection
function. The redundancy provided shall
include, as a minlrasum, two channels of
protection for each protection function to be
served. Different principles shall be used
where necessary to achieve true lndepend-
ence of redundant instrumentation com-
ponents. )

Criterion 21—-Single Failure Definition
(Category B). Multiple fallures resulting
from a single event shall be treated s a
single failure.

Criterion 22—Scparation of Protection and
Control Instrumentation Systems (Category
B). Protectlon systems shall be separated
from control Instrumentation sys‘ems to the
extent that fallure or removal irom service
of any control instrumentation system
component or channel, or of those common
to control instrumentation and protection
circuitry, leaves intact a system satisfying

sll requirements for the protectlon channels.’

Criterion 23—Protection Against Multiple
Disability for Protection Systems (Category
B).The effccts of adverse conditions to which
redundant channels or protection systems
might be exposed In common, cither under
normal conditions or those of an accident,
shall not result in Joss ©of the protection
tunction.

Criterion 2¢—Emergency Power for Pro-
tection Systems (Category B). In the event of
loss of all cffsite power, sufficlent aliternate
sources of power shall be provided to permit
the required functioning of the protection
systems. .

Critcrion 25—Demonstration of Functional

Operability of Protection Systems (Category
B). Means shall be included for testing pro-
tectlén systems while the reactor is in opera-
tion to demonstrate that no failure or loss
of redundancy has occurred.
" Criterion 26—Protection Systems Fail-Safe
Design (Category B). The protection systems
shall be designed to fail Into a safe state or
into a state established as tolerable on a
defined basis If condittons such as discon-
nectlon of the system, loss of energy (e.g..
electric power, instrument alr), or adverse
environments (e.g., extreme heat or cold,
fire, steam, or water) are experienced.

V. Reacrivity CONTROL

Criterion 27—Rcdundancy of Reactivily
Control {Catcgory A). At least two independ-
ent reactivity control systems, prelerably of
different principles, shall be provided. ¢

Criterion 28—Reactivity Hot Shutdown Ca-
pability (Category A). At least two of the
reactivity control systems provided shall in-
dependently be capable of making and hold-
ing the core subcritical from any hot standhy
or hot operating condition, including those
resuiting from power changes, sufficlently
fast to prevent excceding acceptable fuel
damage limits. .

Criterion 29—Reactivity Shutdown Capg-
bility (Category A). At least onc of the reac-
tivity contrcl systems provicded shail be ca-
pable of making the core subcritlical under
any condition -{including azUcipated opera-
tional transients) sufficlenily fast to prevent
exceeding acceptable fuel damage limits.
Shutdown margins greater than the maxi-
mum worth of the most effective control rod
when fully withdrawn shall bs provided.

Criterion 30—~Rcactivity Holddown Capa-
bility (Category B). At least one of the reace
tivity control systems provided shall be
capable of making and holding the core sub-
critical under any conditions with appropri-
ate margins for contingencies, L .

Criterion 31——Rcactivity Control Systems
Malfunction (Category B). The reactivity
control systems shall be capabls of sustain.
ing any singls malfunction, such as, un-
planned contlnuous withdrawal (not ejec-
tion) of a control rod, without causing a
reactivity transient which could result in
exceeding acceptable fuel damage Umits.

Criterion 32~Maxrimum Reactivity Worth
of Control Rods (Category 4). Limits, which
include considerable margin, shall be placed |
on the maximum reactivity worth of control
rods or elements and on rates &t which reac.
tivity can be increased to ensure that the
potential effects of a sudden or large change
of reactivity cannot (a) rupture the reactor
coolant pressure boundary or (b) disrupt the
core, 1ts support structures, or other vesscl
tnternals sufficiently to impalr thes effective-
ness of emergency core cooling.

VI. REACTOR COOLANT PRESSURE BOUNDARY

Criterion 33—Rcactor Coolant Pressure
Boundary Capability (Category A). The re-
actor coolant pressure boundary shall be
capable of accommodating without rupture,
and with only limited allowance for encrgy
absorption through plastic deformation, the
static and dynamic loads imposed on any
boundary component as 2 result of any in-
advertent and sudden relcase of snergy to
the coolant. As a design reference, this sud-
dan release shall be taken as that which
would result from a sudden reactivity lnscr-
tion such as rod ejection (unless prevented
by positive mechanical means), rod dropout,
or cold watar addition.

Criterion 34—Recactor Coolant Pressure
Boundary Rapid Propagation Failure Prevens
tion (Category A). The reactor coolant pres-
sure boundary shall be designed to minimize
the probability of rapldly propagating type
failures. Consideration shall be given (a) to
the notch-toughness properties of materlals
extending to the upper shelf of the Charpy
transition curve, (b) to the state of stress of
materials under static and transient load.
ings, (¢) to the quality control specified for
materials and component fabrication to limit
flaw sizes, and (d) to the provisions for con-
trol over service temperature and irradiation
affects which may require operational
restrictions. .

Criterion 35—Reactor .Coolant Pressure
Boundary Brittle Fracture Prevention (Cate-
gory A). Under conditions where reactor cool-
ant pressure boundary system components
constructed of ferritic materials may be sub-
jected to potential loadings, such as a re-
activity-induced loading, service tempera-
tures shall be at least 120* F. above the nil
ductility transition (NDT) temperature of
the component material if the resulting
energy releate is expected to be absorbed by
plastic deformation or §0° F. above the NDT
temperature of the component material If
the resulting energy rclease is expected to te
absorbed within the elastic straln energy
range, ’

Criterion 36—Reactor Coolant Pressure
Boundary Surveillance {Category A). Reactor
coolant pressure boundary components shall
have provisions for inspection, testing, and
survelllance by appropriate means to assess
the structural and leaktight integrity of the
boundary components during thelr service
idetime. For the reactor vessel, a material
surveillance program conforming with
ASTM-E-185-66 shall be provided. :

VII. ENGINEERED SAFETY FEATURES

Criterion 37—Engineered Safety Features
Basis for Design (Catcgory A). Engineered
safety features shall be provided In the fa-
cility to back up the safety provided by the
core design, the reactor coolant pressure
boundary, and.thelr protection systems. As
« minimum, such engineeredisafety features



"tems Capabdility (Category

. component
_sccident, and (c) capabjlity of the shared
- feature or component
. funoction Is pot impaired by the effects.of &
_loss-0f-coolant sccident &n

shall be designed to cope with any aize re-
actor ¢oolant pressure boundary break up to
and including the circumferential rupture of
any pipe in that boundary assuming unob-
structed discharge from both ends.

Criterion 38—Reliadbility and Testabdility of
Enginccred Safety Features (Category A). All
engincered safety features shall be designed
to provide high functional reifability and
ready testability. In determining the suit-
ability of a facility for a proposed site. the
degree of reliance upon and acceptance of
the inherent and engineered safety afforded
by the systems, including enginecred safety
featurées, will be influenced by the known and
wie demonstrated performacce capabllity and
reltadility of the sysiems, and by the extent
to which the operability of such systems can
be tested and inspected where appropriate
during the life of the plant.

Criterion 39—Emergency Power for Engi-
necred Safety Features (Category A). Alter-
nate power systeros shall be provided and
designed with adequate independency, re-
dusndancy, capacity, and testability to permit
the functioniag required of the engineered
safety featurés, As & minimum, the onsite
power syster and the oflsite power system
shall each, indepecdently, provide this ca-
pacity assuming a faiture of & single active
compomnent in each power system.

Criterion 40—Missile Protection (Category
A). Protection for enginecred safety features
shall be provided against aynamic effects and
missiles that might result from plant equip-
ment Lallures.

Criterion 41—Enginccred - Safety Features
Performance Capabdility (Category 4)./ Engl-
neered safety features such as emergency
core cooling end containment heat removal
systems shall provide sufficlent performance
capability to accommodate partial loss of
installed capacity and still fulfill the re-
quired safety function. As 3 minimum, each
engineered safety feature shall provide this
required safety function sssuming & failure
of & single active component.

Criterion 42—Engineered Safety Features
Components Capability (Category A). Engi-
neered safety features shall be designed so
that the capability of each component and
system to perform Its required function is
not irapaired by the effects of & loss-of-cool-
ant accident.

Criterion 43—Accident Aggravciion Pre-
gention (Category 4). Engineered safety fea-
tures shall be designed so that any action of
the engineered safety features which might
accentuate the sdverse after-effects of the

‘loss of normal cooling is avolded.

Criterion 44—Emergency Core Cooling Sys-
A). At least t;:o
emergency core cooling 8 preferably
of different design. principles, each with &
capabllity for accomplishing abundant emer-
gency core cooling, shall be provided. Each
emergency core ¢ooling system and the core

- shall be designed to prevent fuel and clad

domage that would interfere with the emer-
gency core cooling function and to Uimit the
clad metal-water reaction to pegligible
amounts for all sizes of breaks in the reaotor
ocoolant pressure” hounaary, including the
double-ended rupture of the largest pipe.
The performance of each emergency core

. cooling system shall be evaluated conserva-
. tively in each
" gems shall not share active components and
_shall not shiare other features or components

area of uncertainty. The sys-

unless it can be demonstrated that (a) the

- capabllity of the shared feature.or com-
- ponent to perform its reqquired function can

be readily ascertained during reactor opera~

_tlon, (b) fallure of the shared feature or

does not initiate & loss-of-coolant
to pérform its required
4 is not lost dure

-
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ing the entire period thiz function is re-
quired following the accident.

Criterion ¢5—Inspection of Emergency
Core Cooling Systems (Category A). Design
provisions shall be made to facllitate physical
inspection of all critical parts of the emer-
geney core cooling systems, including reactor
vessel internals and water injection nozzles.

Criterion 46—Testing of Emergency Core
Cooling Systems Components (Category A).
Design provisions shall be made so that
actlve components of the emergency core
cooling systems, such as pumps and valves,
can be tested periodically for operability and
required functional performance.

Critcrion 47—Testing of Emergency Core
Cooling Systems (Category A). A capability
shall be provided to test periodicaliy the
delivery capability of the emergency core
cooling systems at a location as close %0 the
core as is practical.

Criterion 4§—Testing of Operctioncl Se-
quence of Emcergency Core Cooling Systems
(Category A). A capability shall be previded
to test under conditions as close to cesign
as practical the Zull operational sequence
that would bring the emergency core cooling
systems into action, including the transier
to alternate power sources.

Criterion 49—Contcinment Design Basis
(Category A). The containment structure,
including access openings and penetrations,
and any necessary containinent heat removal
systems shall be designed so that the con-
tainment structure can accommodate with-
out exceeding the design leakage rate the
pressures and temperatures resulting from
the largest credible energy release following
& loss-of-coolant accident, including a con-
siderable margin for effects from metal-water
or other chemical reactions that could occur
83 R consequence of failure of emergency
core cooling systems. -

Criterion 50—NDT Requirement for Con-
tainment Material (Category A). Principal
load carrylng components of ferritic ma-
terlals exposed to the external environment
shall be selected so that their temperatures
under normal operating and testing condi-
tions are not less than 30° F, above nil duc-
tility transition (NDT) temperature.

Criterion 51—Reactor Coolant Pressure

" Boundary Outside Containment (Catcgory

A). It part of the reactor coolant pressure
boundary is outside the contalnment, appro-
priate features as necessary shall be provided
to protect the health and safety of the public
in case of an accidental rupture in that part.
Determination of the appropriateness of fea-
tures such as isolation valves and additional
containment shall include consideration of
the environmental and population conditions
surrounding the site.

Criterion §2—Containment Heat Removal
Systems (Category A). Where active heat re-
moval systems are needed under accident
conditions to prevent exceeding contaln-
ment design pressure, st least two systems,
preferably of different principles, each with
full capacity, shall be provided.

Criterion  §3—Containment  lsolation
Valves (Category A). Penetrations that re-
quire closure for the containment function
shall be protected by redundant valving and
assoclated apparatus.

Criterion 54—Containment Leakagc Rale
Testing (Category A). Containment shall be
designed so that an integrated leakage rate
testing can be conducted at design pressure
after completion and installation of all pene-
trations and the leakage rate measured over
a sufficient period of time to verify its con-
formance with required performance.

Criterion §5—Containment Periodic Leak-
age Rate Testing (Category 4). The contaln-
ment shall be designed so that Ilotegrated
Jeakoge rate testing can be done periodically
at design pressure during plant lfetime, -

Criterion 56~—Provisions for Testing of

Penetrations (Category A). Frovisions shall -
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be made for testing penetrations which have
resilient seals or expansion bellows to permit
leak tightness to be demounstrated at design
pressure at any time.

. Criterion §7—Provisions for Testing of Iso-
lation Valves (Category A). Capability shall
be provided for testing functional operabil-
ity of valves and assoclated apparatus essen-
tial to the containment funcilon for estab-
lishing that no fallure has occurred and for
determining that valve leakage does not
exceed acceptable limits,

Criterion 58—Inspection of Containment
Pressure-Reducing Systems (Category A).
Design provisions shall be made to Iacilitate
the periodlic physical Inspection of all impor-
tant components of the containment pres-
sure-recducing systems, such as, pumps,
valves, spray nozzles, torus, and sumps. .

Criterion 59—Testing of Containment
Pressure-Reducing  Systems Components
{Catcgory A). The cottrinment pressure-re-
ducitg systems shall be designed so that
active components, such as pumps and
valves, can be tested periocically for oper-
chilisty and required functional performse
ance.

Criterion 60—Testing of Containment
Spray Systems (Category 4). A capability
shali be provided to test periodically the
delivery capability of the containment spray
system at a position as close to the spray
nozzles as is practical.

Criterion 61—Testing of Operational Se-
quence of Containment Pressurc-Reducing
Systems (Category A). A capability shall be
provided to test under conditions as close
to the design as practical the full operational
sequence that would bring the containment
pressure-reducing systems into action, in-
cluding the transfer to alternate power

sources. PR

Criterion §2—-Inspection of Air Cleanup
Systems (Category 4).Deslgn provisions shall
be made to facilitate physical inspection of
all critical parts of containment alr ¢leanup
systems, such as, ducts, fillters, fans, and
dampers.

Criterion §3—Testing of Air Cleanup Sys-.
tems Components (Category A). Deslgn pro-
visions shall be made so that active compo-
nents of the alr cleanup systems, such as
fans and dampers, can be tested periodically
for operability and required functional per-
formance. . .

Criterion 8§4—Testing of Air Cleanup Sys-
tems . (Category A). A capability shall be
provided for in situ periodic testing and
surveillance of the air cleanup systems to
ensure (a) filter bypass paths have not
developed and (b) filter and trapping mate-
g;l: have not deteriorated beyond acceptable

ts. ’

Criterfon €5—Testing of Operational Se-

quence of Air Cleanup Systems (Category A),..
A capability shall be provided to test under -
. conditions as close to design as practical the
_full operational sequence that would bring
the air cleanup systems into action, lnclugd- - * +° ..

ing the transfer to alternate power sources
and the design air flow delivery capabllity.

VIIX. FUEL AND WASTE STORAGE SYSTEMS

Criterion 66—Prevention of Fuel -Storage -
Criticality (Category B). Criticality in new
and spent fuel storage shall be prevented by

physical systems or processes. Such means -

as geometrically safe configurations sball be
emphasized over procedural controls.
Criterion 67—Fuel end Waste Storage De-
cay Heat (Category B). Reliable decay heat
removal systems shall be designed to prevent
damage tb the fuel in storage facilities that -
could result In radloactivity release to plant .

-
-
“ e 3
IR

o

operating areas or the public environs. -

Criterion 6§—Fuel aend W
Radiation Shielding (Category B).Ehlelding
for radiation protection shall be provided in .
the design of spent fuel and waste storags

Waste Storcgc“" .
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facllitles a5 required to meet the require-
ments of 10 CFR 20.

Criterion 69—Protcction Against Radio-
activity Relcase From Spent Fuel and Waste
Storage (Category B). Contatnment of fuel
and waste storage shall be provided if acci-
dents could lead to reiease of undue amounts
of radioactivity to tho public environs.

IX. PLANT ETFLUCINTS

Criterion 70—-Control of Rclcascs of Radio-
activity to the Environment (Catcgory B).
The faclity design shall tnclude those means
necessary 0 matntain control over the plant
radioactive clluents, whether gaseous, liquid,
or solld. Appropriate holdup capacity shall
be provided for retention of gaseous, lquid,
or solld effluents, particularly where unfa-
yorable environmental conditions can be ex-
pected to require operational limitations
upon the release of radloactive efuents to

the envirorament. In all cases, the design for

.

radloactivity control shall be justifed (a)
on the basis of 10 CTR 20 requiremcnts
for normal operations and for any transient
sltuasiona that might rcasonably be anticis
pated to occur anrd (b) on the bdasis of 10
CFR 100 cosage level guidelilnes for poten-

tial reactor accidents of exceedingly low |

probabiiity of vccurrence except that reduc-
tion of the recommended dosage levels may
be required where high population densitles
or very large citics can be affected by the ra-
dioactive efuents.

(Sce. 161, €8 Stat. 048; 42 U.S.C. 2201)

Dated at Washington, D.C., this 28th
day of June 1967.

For the Atomic Energy Commission.

W. B. McCoot,
Secretary.

{F.R. Doc. 67-7901; Flled, July 10, 1067:
8:45 am.]
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Letter from William B. Cottrell,
ORNL, to H.L.Price, AEC (September
6, 1967) and Enclosed ORNL

- Comments on Proposed GDC



P
. - i

. ‘ ’ — /"\ ) -
| :> . .r) ) [y P A% Y ! R ": ;‘\ ﬂ
. | ¥

e :J'- W =
DRG! [ 2% ! . R

OAK RIDGE NATIONAL LABORATORY

CPERATED BY

UNION CARBIDE CORPORATION
- © RUCLEAR DIVISION

Ml CARBIE

[ 4
POST OFFICEBOX ¥
OAK RIDGE, TENNESSEE 37330

- ' _ Eeptexber 6, 1967

Mr. H. L. Price

Director of Regulation

U.S8. Atomic Energy Commission
Washington, D. C. 20545 : T ' .

Dear Mr. Price:

Subject: Review of USAEC "General Design Criterie for Nuclear Power Plant
Construction Permits" Federsl Register, July 11, 1967

> The subject document has been reviewed by members of the steff of the
Huclear Safety Information Center. We .realize end appreciate the great

emount of work that your staff has done in bringing these criterias to .
their present form. We participated in the initial review of the criteria ‘
vhen they were issued in November 1965 and we are pleesed to have the oppor-
tunity to review this leter version. Our comments are enclosed in'two parts:

(1) general comments which apply to the entire set of criterie and (2) - .
specific comments on the individual criteriz and ir a few cases on sections

such as VII, Engineered Sefety Features.

With e few exceptions, the scope of the criterie seems broad enough and
generally well orgenized. We do have rather extemsive comments on those
criterie which deal with protection systems. A difficult problem is thst of
assessing reliebility. The "single failure criterion™ is an ettempt to re-
lieve this situation, but its epplicetion is subjective end it bhas different
meenings to different individusls. Another problem eree is that of tke use
of the same ipstruments for both operating the plant and providing protection.
We believe that such interdependence can only degrede the relisbility and
performance of the protection system. Problems such es these meke the task
of writing criteria end standerds quite difficult.

Furtber, the absence of clear definitions of terms, which to many are
rether loosely understood, could limit the effectiveness of the criteriam
We feel thet there is & critical need for these definitions. 3 iy S
r
alli Y

SEP] 4 10.:,
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Mr. E. L. Price A -2- "' September 6, 1967

We again wish to commend you for the éisrxificant contribution represented
by these criteria. If you have questions concerning our comments, we will be
gled to discuss them with you. ~ .

Sincerely yours,

© .7+ ‘¥me. B. Cottrell, Direcfor . - L
- * -+ Fuclear.Safety Information Center .

" WBC:JRB:jt

Inclosure : _
cc . A. J. Fressesky ;
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General Comments

+The ramifications of civil disobedience, riots, str:lkeé, sabotege, end

With this vest potentiel risk
in m:lnd should -not the physical security of the plant be considered?

the like have not even been mentioned.

Since these criterie will be used by many groups vhose terminology is
not elways (or even usually) in agreement, a set of definitions is
baedly needed. For example - what is & system, component, engineered
sefety feature, failure, redundency, channel, surveillence, monitoring,
malfunction, protection system, loss of coolant eccident, ete.?

Since "single failure criteria” are to be epplied to systems other than
.those for control (for which criterion 21 is the definition), it is

- extremely importent that they be clearly defined for all systems.

Since the introduction uses the phrase "nuclear reactor plent" why is - °~ o
.. the phrese "reactor fecility"” used in the text of severa.l of the cri- oo

teria to nea.n the same thing?

-



| .
] ! . ' . ' Specific Comments

Title - Generel Design Criterias for Nuciear Power Plant Constr.uction Permits

: . The title is really not gra.mmatically correct, since it ‘infers that we
= ' are designing & "construction permit".

_' Criterion 2 = Performance Standerds

- ) 1. Line T: Delete "perfoma.nce since this could be comstrued es

24 - epplying to operating performance only.
, i 2. In regard to earthquakes the "sppropriete margin for withsta.nding
i " forces greeter than those recorded . . ." has not been defined
F ~ R here and furthermore it would be extremely difficult to do so et
T . _ least with our present understanding of earthquake phenomena.
fo ‘ " Therefore, the cr:lterion should state what constitutes an ade-
, L quate mergin.
oo Criterion b - Sharing of Systems . T

We egree with criterion Lk as it epplies to the nudlear reactor plent but
it should be extended to a.pply to systems, suh-systems, and especially en-
gineered safety features.

-, e

Criterion 5 - Records 'Requirements

1. Line 2: Should read, "Records of the design, fabrication, in-
spection, testing end construction of . ..." to be sufficiently
- inclusive. The performance of engineered safety features must
be determined as a datum for eveluation of subsequent tests re-
quired of the system. For example, criterion L6 states that
active comporents be periodically tested’ for required perfor-
mance.

B UL T VN
.. © e e
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2. Line 5: Change "its" to "his" to refer to the operator's
.control.

.
T
Y b
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 Criterion 8 - Oversll Pover Coefficient

T S A S LA
e :

For this entire criterion it might be better to say that "the reactor
shell be designed =0 that either the overall pover coefficient in the
pover operating range shall not be positive or reliable controls which will
eliminate or minimize the undesirable effects of & positive power coeffi-
cient shall be provided tested and proved effective.”

R Lt e L
BRI RE A N e N S T TE ]
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Criterion 10 - Containment

We infer from subsequent criteria that the pro’héction' system is not con-
gidered an engineered safety feature even though there are reactors that de-

- pend upon the protection systems to work in order not to overstress the con-

teinment. ~Thus, either "engineered safety features” should be defined to
include the reactor protective system, i.e., scram functions, or this end
other functions should be specificelly mentioned. We prefer the former el- -
ternative. ' o -

Criterion 11 - Control Room

The eims of this criteriofi ere certainly desireble but it is difficult - ..
if not impossible to prove the criterion has been met. However, some cleri-
fication is needed, for exsmple, if & fire in ‘e panel renders the controls
of some emergency system inopersble, the criterion cen be interpreted to
mean that two separate control rooms are required. Is this the intent?

" Criterion 13’- Fission Process Monitors and Controls .

l. Line L: Delete "throughout core life end" since it is redundent. ~

2. The examples cited should either be deleted or sugmented by e more
comprehensive set including flux, hot spots, etc. T

Criteria 14 and 15 - Core Proteectioﬁ Systems and Engineered Safety Features.

These criteris exemplify the fact.that e more detailed definition of
conteinment and engineered safety features needs to be included. One could
define the engineered safety features &s including scram system, core pro-
tection system, etc., and then.eliminate Criterion k.

Suggested Criterion - Monitoring Engineered Safety Features

We suggest that this criterion bte inserted at this. point: Instrumenta-
tion shall be provided to monitor the performance of engineered safety
festures during the course of the accident end to monitor the condition of

the reactor itself under these conditions.

Criterion 16 - Monitoring ﬁea.ctor; Coolent Pressure Boundary

This criterion defines the monitoring that is necessary to prove compliance
with Criterion 9. (Similar proof is required by Criterion 36) In cases of
this nature cross referencing of criteria ghould be made for the sake of

clarity.
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_Criterion 17 - Monitoring Radioactivity Releeases

- This criterion wvas written to specify monitoring to.meet the specifica-
tions of Criterion TO, which should be cress referenced here. -

Criterion 18 - Monitoring Fuel and Waste Storage

. Specification of criticelity monitoring should be included in this cri-
terion; for example, as by reference to 10 CFR, Part 70.3h.

' criterion 19 - Protection Systems Relisbility

There is no guide for determining vhether or not the functional relidbi;
1ity and din-service testability is comuensurate ‘with the safety functions

_. to be performed. Every designer could claim thet his system met this cri-

terion, and challenge a reviever to show otherwise. Arguments sbout this

eriterion most likely will include comparisons to somewhat similer protectionr .-
- ‘gystems for somewhat similer nuclear power plants that have been reviewed

end epproved. . ] I

This criterion is'of'qnéstiéﬁable velue and we recommend its omission. -

A set of rules for designing protection systems would be more useful than &’

general stetement of desirable results.

. Criterion 20 - Protection Systems Redundancy and Independence

The criterion is not clear as to the extent of the effects of & single .
feilure that need consideration. Apparently, considerations of effect are '
to bte limited to e component or channel - resulting in e severe limitation
in the value of this criterion. This is another example of & criterion vhere
definitions are needed; for example, component, channel, end system need to
be defined.

Criterion 21 - Single Failure Definition

© A Judgment of the extent of failures caused by a single event hinges on
credibility. First, there is ‘the probebility of the initiating event, then

. .the probability of progressive failures. A single event of sufficient magni-

tude will certainly prevent the functioning of the protection system. De-
tailed guidelirnes for describing the required independence of redundant equip-

. ment are needed. Exemples are spacing between cables carrying redundant sig-
" nals, methods of separeting electronic. equipment- handling redundant signels,

pethods of isolating redundeant logic devices wvhich combine redundant signals,
etc. Unless more detailed information is given as to what is to be considered
credible, this criterion serves little purpose.. :
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Criterion 22 - Separation of Protection and Control Instrumentation Systems

_ This criterion apparently recognizes the need for separating protective '
end control instrumentation but compromises this objective with the qualifi-
cetions permitted. The net effect is to permit the intimate intermingling of
the system that normally operates the plant and the system that is intended
to efford protection. We strongly recommend that no exceptions be permitted
to the separation of these two systems as the only effective means.to insure
the vitel integrity of the protection system.

Both of these systems in the new and -larger reectors-are complex. Despite

" the use of buffer emplifiers in attempting to isolate the effects of failures .

in the two systems, the systems are not independent when the same eignels are

. coupled into each. Additionally, the objectives of operation are not those of

protection. When the two systems are intermingled, signel processing equip-

ment- is inveriebly designed for opereting the plant rather than for protection. .

Inadequate control demands that corrections must be made in the equipment to -

"’ allow operation, but inadequate protection equipment may be discovered only

after their need during en accident. Mixing of the two systems as ellowed
by this criterion diverts design attention from the requirements of protection

4o those of operation. Such mixing elsc increases the probebility that pro- C
. tection will be lost as the result of a failure in the control sysﬁem that.

ipitiates the eccident requiring protection. _

. The basic .justificetion for independence of protection end operation
systems, in our opinion, is the relative ease with which the protection func-
tion can be assured with independence, eand the great difficulty of realizing
such assursnce with interdependence. We believe it is easier to séparate the
systems than to assure thet their interactions ere harmless. We believe it
iz eesier to maintein independence than to insure, for the lifetime of the

plant, that deliberate changes or insdvertent alteration of the operation. -

system will not edversely affect the protection function.

The dismal list of accidents caused by design errors, and the much larger
list. of design errors caught before they caused accidents, lead us to believe
that design errors will continue to occur. We believe further that indepen-
dence of operation end protection is one of the best defenses against the
possibility ‘that a design error may cause an unprotected accident.

. It may be possible that for some combinations of protection and opera-
tion: instruments no conceiveble failure of the operation function involved

can result in a situation requiring asction of the protection function involved.
To the extent that this can be proved, both initielly and throughout reactor
lifetime, the particuler interdependence could be acceptable. A hypothetical
example is the instrumentation used to measure and control the pressure of &
gealed containment enclosure. The-operation function is used principally to
provide & pressure differentiel between the inside of the containment end
-the outside, and thus to provide e means for surveillance of the leakage rate.
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The prctection function might be to initiate reactor shutdown, emergency
cooling, and isolation of process piping if e rise in containment pressure
ghould indicate the presence of a eserious lesk of potentirlly redioasctive
fluids. It might be demonstrable that né failure whatever of this instru-
mentation could induce a substantial leak of radiocactive fluid, in which

case no real interdependence of operation system end protection system would
in tact exist.

The basis of the above exanple is the impossibility that failure of the
operational function or equipment could ever, under any circumstances, lead
to &-situation where the protection function would be needed. Therefore,
sharing of equipment (common elements) between the protection system and the
operation system could not lead to interaction between the two systems. It

is difficult to prove conclusively this lack of functional interaction. More '

difficult is the problem of ensuring that this )leck of interaction can and
vill be maintained throughout the life of the plant. Operators are not de-
signers; operators in charge of the plant et the end of its kO-year life are
not the ones vho may have discussed protection problems with the designers
at the beginning. Subtle considerations are apt to be forgotten or ignored.

‘It 1s easy to forget thet plant protection vas originelly based on the im-
" possibility that failure of certain opération instruments-could. result in &

need for protection-system function.

Criterion 2k - Emergency Power for Protection Systems

Design requirements related to power supply include consideration of

_ both Criteria 2 and 26. There is an anomaly here in that Criterion 2 per-

mits the protection system to requiire power to provide protection, whereas
Criterion 26 requires the system to fell into & safe or tolerable state on
loss of power. To the extent that Criterion 26 cam be met, alternate power
sources become an economic or operational consideration rather than being
needed for safety.

ey,

Criterion 25 - Demonstrationr of Functional 6perab111ty of Protection Systems

We agree with the irtent of this criterion but suggest that the wording
be changed to state ". . . demonstrate that no failure causing & reduction
of redundancy . . ." rather than ". . . demonstrate that no failure or loss
of redundancy . . .". Some systems may have extra elements whese failures
do not reduce the redundancy claimed for the system.

Criterion 26 - Protection Systems Fail-Safe Design

This criterion places & requirement not only on the protection system
but on the plant es well. For example, & plant design could be such that
operation of the protection mechanism when not needed would be highly un-
desirable. (An-illustration is the closure of the steam stop velves in a
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BWR.) Criterion 26 requires the plant to be able to accept operation of the
protectionTsystem when not needed. We believe this is a good objective end
we support this criterion.

Section V - Reactivity Control . Co < .

l.. The title of this section should be "Reactivity Control for Reactor
A Shutdown".

2. This group of criterias should distinquish more clearly between

’ functions of reactivity control; namely, the dynamic reactivity
reduction process and the static holddown functions. The first
function must be performed at such times as in power transients
and loss-of-coolant accidents with the objective of preventing

.. exceeding "acceptable fuel damage limits™ referred to in Criteria

28 end 29. Margins expressed in terms of shutdown paranmeters
are ineppropriate and inadequate for the dynamic function.

‘The reliebility with vhich each function must be carried out

. depends upon the geriousness of the consequences of railure of
that function.

‘Criterion 27 - Redundancy of Reactivity Control

This criterion is not clear. ' It does not state whether the two reacti-
vity control systems (1) should both be capable of -both increasing and
decreasing reactivity for operation, or (2) should both be capable of fast -
shutdown, or (3) should one be for fast shutdown and one for holddown. We
recommend that the word "shutdown" be substituted for "control" in this

criterion. These systems should also meet the reqnirements of Criterie 28
29, 30, 31, and 32.

Criteria 28, 29, end 30 taken together indicate that one of the shutdown
systems is not required to cope with positive transients and is essentielly

. & method of obteining reactivity holddown capability. However, reasctors

that must be shut down rapidly to allow the conteinment system to function
pneed two separate and fast shutdown systems. A single fast or "primary"

. shutdowvn' system together with a "holddown", or slov, "secondary" shutdowm
system is not setisfactory in this case.

" Criterion 29 - Reactivity Shutdowan ngability

As stated in our comments on Criterion 27, some reactors require & shut-
down to ellow the containment to function. In such cases, this criterion
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should require that two shutdown systems be applied.. Each such system should
‘ te capable of preventing an unacceptable situations . : .

This criterion carries e reference to shutdown margin that could well
25 “te made a separate criterion as the shutdown requirements ere e function of
" the number of rods, reactor operating conditions end function desired (e.g.,
4 reduction of nuclear power level or holddown of the suberiticel reactor).
! Although we have not addressed ourselves to these conditions in detail, we
§ . telieve that e margin much greater than the vorth of tlie most effective con-

i . trol-rod is needed for reactors having many rods.

Criteridn 30 - Reactivity Holddown Capability

B : In ceses requiring the reactor to-be shut ‘down in order to echieve con-
. ta.imnent\ two of these systems should be required. ESee comments on Criterie
27 end 29. . ’

' - - griterion 31 - Resctivity Control Systess Malfunction

This criterion should be expanded to include all failures of the plant
operating system that are capsble of increasing reactivity. In particular ~ -
this criterion should not be limited to the unplanned withdrawzl of only
one control rod since & failure of the control rod operating system may not
te restricted to the withdrawal of only one rod. All failures that may .

_ sffect the performance of the control rod operating system must be considered.
0f a more general nature, ell failuies that can introduce reasctivity in-
creases must be considered.  In addition to control rods, there are coolant
temperature changes, and perhaps even void effects that need analysis.

e, e
PSR I
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. Criterion 33 - Resctor Coolant Pressure Boundary Capability

We agree with the intent of the criterion but it is not clear vhat is
peant by "positive mechanical means" for preventing & rod ejection. A defi-
nition is needed. . .

%
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" gection VII - Engineered Safetly Features

With the exception of resctor shutdown systems, all other engineered
safety features are discussed in this section. These are: emergency power
system, emergency core cooling system; contazinment enclosure system, contain-
ment pressure-reducing system (including conteinment heat removal), and eir
cleaning systems. . ' y : :

B
o4
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For each of these systems, there should be critefia for design of the
system 'and their components as_well as criteria for testing end inspection.

‘e sere -
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The objective of these criteria would be clearer if each system vere treated
in separate subsections and the criteria for each were set up in parellel
form. Thus, there would be criteria for the inspection and testing of
emergency power system (now covered in only Criterion 39) as well as the
inspection and testing criteria for the other engineered sefety features.
Criterion 52, "Containment Heat Removel Systems," would be grouped with
Criteria 58-61 with wvhich it is generally essociated. Such & resrrangement
raises questions on. other points of apparent inconsistancy, e.g.,-Criterion

-60 is seen to be but & special case of Criterion 61, ete.

Criterion 37 ~ Engineered Safety Features Basis for Design

Agein e definition of engineered safety features is necessary. For ex-
emple, if the scram must work in order that the containment not be over-
stressed, then the scram system must be considered part of en engineered
safety feature,

Criterion 38 - Reliability and Testability of Engineered Safety Festures
We esgree with this eriterion. Hovever, its title and inclusion in

Section VII, both of which pertain only to engineered safety features, does
not reflect its more general applications vhich include "inherent" as well

-as "engineered safety features”. It would more eppropriately be included in

Section I.

Lriterion 39 - Emeréency Power for Engineexjed Sefety Features

A difficult point in the epplication of this criterion is that of re-
dundancy in the offsite power system. For example, a plant failure that
results in shutting off the electric generator driven by the resctor could
produce the loss of all offsite power. The probability of this consequential
loss of offsite power T veries widely es e result of changes in the power
system and of variations in. power system load. As e result of this wide
variation in the reliebility of offsite pover, we.recommend thet this cri-
terion require that redundant and independent onsite power system be re-
quired such that onsite power alone be capable of supplying the needs of
the engineered safety features after a failure of & single active component
in the onsite power system. We do not believe that the offsite power is

.really independent of the power from e main generstor operated from the

reactor to be safeguarded. N

Criterion 4O - Missile Protection

Analysis shall be made to 'show that fragments and components that could
be ejected from highly pressurized system's rotating equipment would not
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impair the function of an engineered safety feature. Typical missiles re-
quiring anelyses are such items as primary system valves, flanges, instrumen-
tation, etc. When rotating equipment is not completely contained, such as

in e concrete vault, a missile map should be provided for rotzting equipment
(e.g., main turbines, pumps, etc.) - _ . .

Criterion L1 -Engineered Safety Features Performance Capability N

We agree with this criterion as far as it goes. In particular the de-
teiled requirements for the emergency core cooling system as contained in

Criterion bk illustrate the desired amplification (but for that system only). -

Thus, it could be generalized end added to Criterion Ll as follows: "The
performance of each engineered safety feature shall be evaluated conserva-

- tively in each area of uncertainty. The systems shall not share active

. corponents and shall not share other features ¢r components unless it can

be demonstreted that (a) the capability of the shared feature or component
to.perform its required function can be readily ascertained during reactor
operation, (v) failure of the shared feature or component does not initiate
e loss-of-coolent eccident, and (c) capability of the shared feature or
component to perform its required function is not impaired by the effects
of & loss-of-coolant accident end is mot lost during the entire period
this function is required following the accident.”

Criterion 42 - Engineered Safety Features Components Cepability

We see no need to limit this criterion to the loss-of-coolant accident

" and suggest that . . . "by the effects of' & loss-of-coolant accident” be

" changed to read "the effects of the accident for which the function is

required.”

Criterion L3 - Accident Aggravation Prevention

It is not obvious what purpose this criterion is intended to serve. If-
something specific is in mind here it should be stated, i.e., are we worried
ebout the core becoming critical egain, or inducing & thermal shock, etc.

. Perhaps this- should not even appear unere but be in the genersi discussion.

Criterion Li - Emergency Core Cooling Systems Capebility

As poted in the discussion on Criterion 4l, ve would restrict this
criterion to the first two sentences (having already included the remsinder
of this criterion as & general requirement in Criterion 4l1). However, &s
wve interpret the intent of these sentences, each of the two emergency cooling
‘systems should cover the whole range of pipe bresk conditions up to the
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maximum. To make this point clearer, it might be better to rephrase the
second sentence defining the cooling system requirements as follows: "For .
each size bresk in the reactor coolant pressure boundary, including the
double~ended rupture of the largest pipe, at least two emergency core
ey cooling systems, preferably of different design principles and eech with
oo e capability for accomplishing abund.a.nt emergency core coolisg, shalil be
4 provided.”

. .t . . . *
... . .
“ . . .o
Pt o i wcb il le o o crmm——e
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Criterion h& - Testing of Operationsl Seq_uence of Emergency Core Cooling
Systems

1 : We agree with the intent of this criterion and suggest that in eddition
.- to "the transfer to.alternate power sources" the operation of the reactivity
- . control system (which must shutdown the reector and then provide holddown

I in the cold condition e.fter the loss-of-coolant accident) should be mentioned.

Criterion L9 - Containment Design Basis

We agree with the intent of this criterion but feel that the following
neéed some elaboration: . L.

Line 10: "Considerable Margin" should be defined in some manner.

Line 13: Wha.t degree of failure of the ‘emergency care cooling systen
is essumed?

Criterion 50 — NDT Requirement for Containment Materiel

PO
fradey -
:

This criterie needs further clarification. The temperature of the steel
. members in question under normal operating and testing conditions should bve
defined, i.e., the temperature of the component when the ambient temperature
is at its lowest recorded (or perhaps expected) value., Furthermore, the
requirement of NDT + 30° F has no meaning in the eyes of the stress analyst
elthough it has found some usage. ' This temperature is half way betweea NDT
and FTE end unless there is adequate justificetion of which we are .unaware,
we recommend using KDT + 60° F which defines the trensition, e.g., tempera-
* ture at which cracks won't propagate at stresses less than yield.

s wtme

e . "
iemrg ¢ b
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Criterion S1 - Reactor Coolant Pressure Boundary Outside Containment

The intent of this criterion is not clear. It would eppear that Criterion
: 53 vhich requires redundant valving would also cover reactor containment

i coolant boundaries outside containment. If, however, it is intended to re-

4 _quire extensions of the containment, it should be specificelly stated. In
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' any event . . . delete "eppropriate” and "as necessary” in lines b and S

end the entire last sentence vhich begins, “Determination of . . .". These
vords do not materielly contribute to the sense of the statement of the
criterion and therefore should be omitted. -,

s e

Criterie 54, 55, and 56 - Containment Leakage Rate Testing, Conteinment
Periodiec Leakage Rate Testing, end Provisions
for Testing of Penetrations

Following the words "design pressure” it is suggested that "defined by
Criterion 49" bé inserted.. :

Criterion 56

This criterion is not suffiéiently inclusive. The types of penetrations

which should be tested should NOT be limited to the two that are mentioned, but
. for instance should also include electrical penetrations and piping penetrations
that do not require expansion joints. The penetratior testing is usually

done at greater than design pressure.

-

* Ciiterion €6 - Prevention of Fuel Storege Criticality

We do not understend the implication of "or processes” et the end of _
the first sentence, nor do weé believe that it is .practical to depend upon T
procedural controls to prevent accidentel criticality in storage facilities -
of power reactors. Eence, the last sentence of this criterion should be
changed to reed as follows: "Such means es geometricelly safe configuations
ghall be used to insure that criticality cannot occur."”

. Criterion 6T - Fuel and Waste Storage Decay Heat

To the extent that removel of decay heat is & function necessary to
prevent escape of fission products, decay heat removal systems should
be designed to the same requirements for redundancy, inspectability, end
testability as engineered safety festures on reactors. This should include
facilities for supplying edditional coolent fluid in the event of accidentel

-loss.
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Letter from Edson G. Case, AEC, to
Dr. Stephen H. Hanauer, ACRS (July
23, 1969), Enclosing General Design
Criteria for Nuclear Power Plants
(July 15, 1969) (relevant excerpts)
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

July 23, 1969

Dr. Stephen H., Hanauer, Chairman
Advisory Committee on Reactor Safeguards
U, S, Atomic Energy Commission
Washington, D, C, "20545

Dear Dr, Hanauer:

Enclosed are 18 copies of:

—‘—/-‘." - .- - -
1. ."General Design Criterié for Nuclear Power Units" revieion

z,

dated July 15, 1969, which reflects the .comments .made by
the ACRS Subcommittee at our meeting July 9, 1969, and

A “Comparison of Published ‘Criteria (July 11, 1967) and
Revised Criteria (July 15, 1969)." .

"Regarding the differences between the publiahed and revised criteria,
please note that the revised criteria:

b,

Ce

d.

Reflect comments received from industry on the published
criteria and developments that have occurred since their
release. In addition, they reflect comments received

from the ACRS and the regulatory staff on interim drafts.

Establish "minimum requirements" for water-cooled reactors,
whereas the published criteria were "guidance” for all
reactors,

Are arranged in six sections, include definitionms, and
are not categorized (Category A or Category B).

Do not include the term “engineered safety features,” The
requirements in the published criteria for "engineered
safety features" have been incorporated im the revised
criterie by including the requirements in the criteria for
individual systems,

'.
[

ot



Stephen H, Hanauer -2 - ' July 23, 1969

e. Include critetia which do not have direct counterparts in
the published criteria; these are located im the back of
Enclosure 2.

ACRS review is requested as soon a&s possible,

Sincerely,

e

Edson G. Case, Director
Division of Reactor Standards

Enclosure:
As stated
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INTRODUCTION

Pursuant to the provisions of § 50.34, applications for coéztruction
.permits must include the principal design ecriteria for a proposed facility.
These General Design Criteria establish minimum requirements for the
principal design criteria for water-cooled nuclear power units similar in
design and location to units previously approved for construction by the
Commission. The General Design Criteria are also considered to be generally
applicable to other types of nuclear power unite and are fntended to be
used for guidance in establishing the principal design criteria for these
units. |
The principal design criteris for & nuclear pcwét unit establish

necessary design, fabrication,.consttuction, testing, and performance
requirements for structures, systems, and components important to safety;
that is, structures, systems, and components that prevent or mitigate the
consequences or accidents which could cause undue risk to the health and
safety of the public. There will be ;ome nuclear power units for which
these General Design Criteria are not sufficient for this purpose, and addi-
tional criteria must be established in the interest of public éafety. It
is expected tha t additional of different criteria will be needed to take
into account unususl sites ané‘envircnmental conditions, and for water-
cooled nuclear power units of advanced design. Also, theye may be nuclear
po&er units for which fulfillment of some of the General Design Criteria
may not be necessary or appropriste. For units such as these, departures

from the General Design Criteris must Se identified and Justified.
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DEFINITIONS

NUCLEAR POWER UNIT

A nuclear power unit means a nuclear reactor and associated equipment
necessary for electrical power generation and those structures, systeums,
and components required to prevent or mitlg&te the consequences of accidents

which could cause undue risk to the health and safety of the public.

REACTbR COOLANT PRESSURE BOUNDARY
The reactor coolant pressure boundary means all those pressure-
containing components, such as pressure vessels, piping, pumps, and valves,
within the following systems or portions of systems of ptessuttied éqd
boiling wg;er-cooled nuclear power units: )
(a) The reactor coolant system. For & nuclear power unit of
the boiling water type, the reactor coolant system exteads
to end includes the outermost containment fsolation.valves -
capable of external actuation in the main steam and feed-
water lines, and the reactor safety and relief valves.
(b) Portions of associeted suxiliary systems connected to the
' reactor coolant system. For piping of these systems which
penetrates primary reactor contaimment, tPe boundary extends
to and includes the first cqntatnhent isolation valve out-
side the containment cspable of external actuation. For
piping of these systems which contains two.valyes both of

which are normally closed during normal reactor operation,

the boundary extends to and includes the second of these
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two valves (the second of which must be capable of externsl

actuation), whether or not the system piping penettateé
primary reactor containment.

(c) Portions of the emergency core cooling system connected to
the reactor coolant system. For'ptping of this system.whtch.
penetrates primary resctor containment, the boundary extends to
and includes the first containment isolation valve outside
containment capable of external actuation. For piping of this
system which does not penetrate primary reactor contaimment,
the boundary extends to and includes the second of two valves

normally closed during normal reactor operatibn.

LOSS -OF =COOLANT ACCIDENTS

| Loss-of-cdolantAaccidents mean those postulated accidents that result
from the loss of reactor coolant at a rate in excess of the capability of
the reactor coolant makeup system from any size break in the piping, pressure.
vessels, pumps, and valves connected to the reactor pressure vessel and
within the reactor coolant pressure boundary, up to and including & break
in these components equivalent in size to the double-ended tupcﬁre of the

largest pipe of the reactor coolant system.

SINGLE FAILURE

A single failure means am occurrence which results in & loss of capa-
bility of a structure, system, or component to perform its intended functioms.
ﬁultiple failures resulting from a single occurrence are considered to be

2 sgingle failure.
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CRITERION 62 - PREVENTION OF CRITICALITY IN FUEL STORAGE AND BANDLING

Criticality in the fuel storage and handling system shall be
prevented by physical systems or processes, preferably by geometricelly

safe configurations.

CRITERION 63 - MONITORING FUEL AND WASTE STORAGE

Instrumentation shall be prov&ded in fuel storage and radioactive
wagte systems and associated handling areas (1) to detect conditions
that may result in loss of decay heat removal capability and excessive

radiation levels and (2) to initiate appropriate safety actions,

CRITERION 64 - MONITORING RADIOACTIVITY RELEASES

Means shall be provided for monltoriné the reactor containment
atmosphere, spaces containing components for recirculation of loqu-of-
cooian: accident fluids, effiuent discharge paths and the unit environs
for radiocactivity that may be released from normal operations, from

enticipated operational occurrences, and from postulated accidents.



EXHIBIT 38

Memorandum from Edson G. Case,
NRC, to Harold L. Price, et al., AEC,
re: Revised General Design Criteria
(October 12, 1970) and Enclosed
Letter from Edward A. Wiggin, AIF,
to Edson G. Case, NRC (October 6,
1970)
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!ggrold L. Price, Director of Regulation

Clifford K. Beck, Deputy Director of Regulation

Marvin M. Mann, Assistant Director of Regulation for Reactors

C. L. Henderson, Assistant Director of Regulation for Administration
S. H. Hanauer, Technical Advisor to the Director of Regulation

L. D. Low, Director, Division of Compliance

P. A. Morris, Director, Division of Reactor licensing

REVISED GENERAL DESIGN CRITERIA

My memorandum of September 24, 1970, to Harold L. Price forwarded the
latest revision of the General Design Criteria for your comments.
Additions and changes to the June 4 version of the criteriz were

annotated.

Enclosed is a letter and enclosures which provide the AIF comments of

the June 4 version of the criteria. Please note that the major Forum

comments are discussed in the third enclosure to its Octcber 6 letter.
The revised criteria forwarded by my memorandum of September 24 appear
to satisfy all of these major comments.

Please provide your comments on the revised criteria by Monday, October 19,
so that review by the ACRS and final issuance of the criteria can be

expedited.
Edson G. Case, Director
Division of Reactor Standards
Enclosure:

AIF Letter dated October 6, 1970,
to Edson G. Case w/encls
(except second enclosure)

ce: G. A. Arlotto, DRS
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October 6, 1970

Mr. Edson G. Case, Director
Division »f Reactor Standards
U.S. Ator'c Energy Commission
Washingtca, D. C. 20545

Oear Ed:

Th: purpose of this letter and the enclosed material is to pro-
vide you wwith a8 cormentary, developed by an ad hoc group convened under
y the aegis of the Forum's Committee on Reactor Safety, on the AEC-pro-
posed "Ge.eral Design Criteria for Nuclear Power Plants,' as set forth
in the AE: draft of June &, 1970.

Th s commentary has been developed by, and represents the con-
- sensus vieow of , the following industry representatives, who have had
an opportinity to participate either in redrafting and modifying the
criteria or reviewing the same:

Robert D. Allen (Chairman) - Bechtel Corp.
Edwin A. Wiggin (Secretary) - Atomic Industrial Forum

Rennie Anderson - Combustion Engineering, inc.
William Bley - Stone & Webster Engineering Corp.

Henry E. Bliss - Commonwealth Edison Co.

A. Philip Bray -~ General Electric Co.

Allan R. Collier - Westinghouse Electric Corp.

Walter D. Gilbert - General Electric Co.

Gilbert S. Keeley - Consumers Power Co.

Douglas V. Kelly - Pacific Gas & Electric Co.

William J. L. Kennedy - Stone & Webster Engineering Corp.
Williom Little - Babcock & Wilcox Co.

Lawrence E. Minnick - Yankee Atomic Electric Co.

James S. Moore - Westinghouse Electric Corp.

John N. Noble - Stone € Webster Engineering Corp.

Harold Oslick - Ebasco Services, inc.
Warren H. Owen - Duke Power Co.

Rec'd

Dafe iDZ of 5eg
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Richard F. Ranellone - General Electric Co.
William Smith - Babcock & Wilcox Co.

James E. Tribble - Yankee Atomic Electric Co.
Michael F. Valerino - Combustion Engineering, Inc.
Robert E. Wascher - Babcock & Wilcox Co.

John M. West - Combustion Engineering, Inc.

Robert A. Wiksemann - Westinghouse Electric Corp.

Th:: enclosed material, which in its entirety comprises our com-
mentary, ncludes the following five items:

1. A marked up version of the AEC draft of June & indica-
ting the changes we believe should be incorporated
prior to publication of the criteria.

2. A retyped version of the AEC draft of June & incorpo-
rating the changes referred to above.

3. A discussion of the major changes recommended. Our
consensus agreement with the criteria as modified is
dependent upon their acceptance.

L. An explanation of certain detailed changes which we

- ) believe to be both necessary and desirable if the
criteria are to prove of maximum usefulness to the
AEC and the industry. Omitted from this listing are
minor changes, for the most part self-explanatory,
which have been suggested in the interest of
enhancing the clarity of certain criteria but which
do not alter either their scope or intent.

5. An excerpt which we believe should he incorporated in
the Statement of Considerations at the time the
criteria are published.

We wish to emphasize the importance attached to the conceérns under-
lying the mainr changes recommended. We very much hope that these con-
cerns can be accommodated by adoption of the recommended changes or in
some othe: ecqually satisfactory manner.

Suimission of this consensus comaeriary is not intended to pre-
clude the subsequent submission of individual comments by those named
above or Ly other industry representatives, once the criteria have been
published. Conversely, it is not expected that the group named above
or the Forum Committee on Reactor Safety would wish to offer further
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Mr. Edson G. Case -3- October 6, 1970

comments if the recommendations set forth in this commentary are adopted.

Piease let us know if you desire further clarification of these
comments. Also, should you wish further elaboration of the comments, we
wouid be pleased to convene a representative group of those named above
to meet vith you and your associates.

Wc appreciate the opportunity to comment on this iﬁportant
document.

Si |
lnce{l‘:e Y,
.. ,
é“
Edwin A. Wiggin

EAW:erk
Enc.
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Accordingly, these General Design Criteria are intended to
reflect current licensing review practice.

INTRODUCTION

Pursuint to the provisions of §50.34, an application for a crnstri:tiocn
permit wus: include the principal design criteria for a proposed racility.
These Ceneral Design Criteria estsblish minimum requirements for the
orincipal (esipgn cricteria for water-cooled nuclear pover units similar in
Jesiva ;nd loca:inﬁ :ovuntts for which coanstruction permt:s'ﬁsve been issued
bv the Com.isafon. The General Design Criteria are also considered—te—be

wenerativ-soplicable—to—other—types—of—nuclear—pover—unite—and-are- intended

to provide ruidance in establishing the principal design criteria for
.ypes of nuclear powe

such other/ nits. ’

The pr ncipal desien criteria for a nuclear power unit establ lsh
necessary diesign, fabrication, comstruction, testing, and performance
requirement for structures, systems, and components important to safety;
that is, structures, systems, and components that prevent or mitigate the

consequences of accidents vhich could cause undue risk to the health and

&
safety of tha publtc.‘\There will be some water-cooled nuclear powoer units

for which tiiree General Desipn Criteris are not sufficient for this purvose,
and addition.l criteria must be identified and satisfied by the de.ign n the

intecest of jublic safecy. It {8 expected that additional or diff :rent criteria

may
writl be needed o take inte account unusual sites and environmental coum: itions,

QT T

aad for water-cooled nuclesr power units of advanced design./ diso | the:e may

r

Ye water-cooled nuclear pover units for which fulfillment of some of the
General Deaiga Uriteria mav not be necessary or appropriate. For uanits such

es these, departures from the General Design Criteria must be identified and

justified.
o Insert (:)-see next page

Ly The requiremets of these General Design Criteria shall he supplemented or modifie

as necessary 0 cope with the existence or consequences of a previously unidentif:
physical cond tion important to safety. The effective date for the application of
industry code . and standards shall be as specified in Title 10 of the Code of
Federal Regul. tions.
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The cavelopment of these General Design Criteria is not yet complete.
For example, some of the definitions need further amplification. Also,
certain of the specific design requirements for structures, systems, and
components important to safety have not as yet been suitably defined so that
they can be generalized as criteria. For these reasons it is expected that
the criter a will be augmented and revised from time to time as important
new or charged requirements such as these are identified and developed.



DEFINITIORS AND EXPLANATIONS

NUCLEAR POWER JKIT

A nuclear powver unit means a nuclear pover reactor and associated equip-~
uant secessary for electrical -power generation and includes those structures,
syscems, and components required to prevent or mitigate the consequences of

azcidents which could cause undue risk to the hezlth'and safety of the publie.

LOSS-OF-COOLAN ACCIDENTS

Loss-of-coolant accidents mean those postulated accidents that resulc
froz the loea «of reactor coolant at & rate in excess of the capability of
system used for normal
the/reactor coclant makeup, eystem from any—oive break/ln the pipingy—pressure
vesselo—punps- —and—valves—eonnected—to—the—resctor—pressure—veseel—end—vhich-
ars—pars of the reactor coolant presaure boundary, up to and including o
break ic-these-compoasnts equivalent in sirze to the double-ended rupturs of

the largest pi;e of the reactor coolant aynten.'

SINGLE FAILURE

A single fallure mesns an occurrence vhich results in the loss of capa-
bility of & cecponent te perform its intended ssfety functions. Multiple
fatlures resulting from a single occurrence are considered to be a siagle
fallure. Mechaaical and eleccrical systems are considered to be designed against

an assumed single faflure if ncither (1) a2 single failure of any active component

" selected
(2ssuming pessive components functicn properly) nor (2) a single faflure of eny
: 3
passive componeat/(assumiag sctive components function properly), results in a

I Further detai s relating to the type,size, and orientation of postulated breaks
in specific cimponents of the reactor coolant pressure boundary are under

development a. a general design criterion.



loss of the capudility of the systen to perform Lts safety functions.? Fre—fetivre

ANTICIPATED JPERATIONAL OCCURRENCES

Anticipited opera:ionai occurreances mean those conditfions of normal oper-
ation which ire expected to occur one or wore times during the 1life of the nuclear
power unit zud {nclude but are not limited to loss of powver to the recirculation
pucps, tripp.ng of the turbine generator get, igolation of the main condenser,

and loss of =1l offefte power.

T . on d
2 single fai-ures of passive components in electrnga: systegs s:;?l: :es?:;?ze
i igai i ingle failure. The conditions under . .
in designirg against 3 sing 2 > < e eidered In
i stem shou e
i of o passive component In a mechgnlca sy .
::;:;:?ng :;epsystem against a single failure are under development as a gene

design criterion.

S .



CRITERIA

I. OVERALL REQUIREMENTS

CRITERIUN . - QUALITY STANDAKDS AND RECORLS

Scructures, systems, aad compouents important to safety shall be
desigred, iabricsted, erected, and tested to quality standards comeunsurate

‘ith the irportance of the safety functions to be performed. Where generally

»if._required by unusual design or site characteristics
be identified and/evalu-~

Tecognized codes and standards are used, they shall

ated €o detarmine their applicability, adequacy, and sufficiency, and—shaii—be
-eapp%emo&a&r1nhneétfie&—as—neeetsat1—to—assutc—t—quaiier—produet—tnrkctpfng—
with—the—required—safety—funcedon. A quality assurance program ghall be
eetablished and {mplezented in order to provide adequate assurance that these
stTuctures, svetems, and cczponents will satisfacterily perform their safety

. as defined in 10 CFR Part 50, Appendix B,
tunctions. Appropriate records/of the design, fabrication, erectisn, and

testing of structures, systems. and components important to safety shall be
maintained b7 or under the coutrol of the puclear power unit licemsee throughout

tne life of :Le unit.

CRITERIUN 2 - DESIGN BASES FOR PROTECTIUN AGAINST NATURAL PHENOMENA

Structuves, systéms; and componenta important to safety shall be designed
to withstand the cffects of natural phenomena such as earthquskes, tornadoes,
hurricanes, iLloods. tsunaci, gnd seiches without loss of capability to perforuw
thei{r aafety rfunctions. Tha cCesign bases for these structures, systems, and
components sniil veflact: (1) appropriate consideration of the most severe
of the natura. phenomena that hAve been historically repoited for the saite

and surroundiiyg srea, (2) sufficiert aargin for the limited accuracy,

.



quantity, and period of time in which the historical data have beea accumu-
lated. (3) appropriate combinations of the effects of normal and accident
conditions withk the effects of the natural phenomena and (4) the fmportance

of the safiey functtons to be performed.

CRITERION . . FIRE PROTECTION
Structures, systems, dnd componeants lmportnntAto safety rhall be d 'signe«
and locatec to mtntgtze. consistent wvith other safety requirements, the
probabili{ty and effect of.firén and éxploslons. Noncombustible and heat
resistant caterials shall he used wvherever practical throughout the unit,
narticularlv in locattons such as the containment and conttol‘roon. Fire
detection aad fighting svstems of appropriate capacity and capability shall
bde provided and designed to minimize the adverse effects of fires m
Structures, systems, and components important to safety. Fire fipiting
systems shail be designed te assure that theti rupture or inadvertant
safety

cperstion dies not significantly twpatir the/capability of these at ructu "es,

systems, ani components.

CRITERION 4 - ENVIRONMENTAL AND MISSILE DESIGN BASES

Structires, systems. and components important to safety ahall be
cesigned o0 accommodate the effects of aad to be compatible with the
. and
environzent..] coandi{tisns ansoctated with norasal operation, natntenancq‘ testing,

and postulated c2cidents. These structures, systems, and coxzponents shall be



to the extent necessary
sppropriately protected/againdct dynamic effects, including the effects of miss:les,

pipe whipping, and diecharging floids, that may rasult from equipment feilures
the e fects of events and conditions

ind fron/sources outside the nuclear powver unit.

phye*caiiv—pfotteeed—eo—n*n*wéee7—eeae4a%eaf—v4eh—oehee—eefetr;feqnfre:rues:

CRITERION 6 - SHARING OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structures, systems, and components important to safety shall not be
shared between tuclear power units unless it is shown that their ability to

perform their safety functions is not significantly impsired by the sharing.

1i. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS

CRITERION 10 - REACTOR DESIGN

The reactar core and associated ccolant, control and protection systecs
chall be desigaed with—approprlate—matrgin tc assure that specified acceptable
damage
fuel denign-liaits are not exceeded during all conditiocns of normal operatios,

including the »ffectas «f eaticipated operationsl occurrences.



CRITERION 11 - REACTUR INMERENT PilOTECTIUN

[ne reactor core and associated coolant systemf shall be desiuned :o
that in tie power operating tange the net efféct of the prompt foh :rent
nuclear fecdback characteristics tends to compensate for a rapid

{ncrease in reactivitv.

CONTROL
CRITERION 11 - FLPPRESSToR-OF REACTUK PUWLR OSCILLATIUSS -

— —— —— -

The redactor core and asnociated‘coolant. control, and protection
svstems s 3ll be 3esigncd to assure that power oscillations which can result
in condit.ons exceediny o specified acceptable fuel design limits are mot

. controlled.
possible or can be reliably and readily detected and suppressedh

CRITIRION 13 - REACTOR INSTRUMENTATIUN AND CONTROL

Inst-uzentation and control shall be provided to monitor ancd to maintaiso
variables within prescribed operating ranges, fncluding those variables
and syste.s which can affect the fission process and the {ntegrity of the

reactlor coare.

'CRITLRION 13 = SEACTOR COULANT PRESSURE BUUNDARY

iihe reactor coclant pressure boundary shall be designed, fabricated,
erected, «nd tested so a8 to have &n extremely low probability of abmormal

leskage, «f rapidly propapating failure, and of gross rupture.



CRITERION 19 - REACTUX COULANT SYSTEM DESIGN

The reactor coolant svsteém and asaoclated suxt{liary; control, and
protection systems shall be designed with—suffictent—marpin to assure that
the desipgn conditions of the reactor coolant pressure boundary arec not
exceeded duriag all conditlions of normal operaticn, including anticipat-d

operational occurrences.

CRITERION lt_- CONTAINMENT DES LGN

Reector :ontainment and agssociated systems ghall be pyovided :0 eszablish
an essentialls lesktight barrler against the uncontrolled release of radioactivity
to the enviroizent and to assure that the cootasinment design conditions importamt

to safety are not exceeded for as long as postulated accident conditions require.

CRITERION 17 - ELECTRICAL PUWER SYSTEMS

An onsitc electrical power system and an offsite electrical pwer rystem

shall be provided to permit functioning of structures, systems, ani components
The onsite and offsite power systems shall each
imporcant to :rafety.

<o provide suificient capaclty and capabliliLy to assurc that (1) s ecificd
damage

acceptable fuel &e&é%a-llmits and design conditions of the reactor coolsat

sressure bouicary are not exceeded as a result-of anticipated oper. tionsl

sccurzences ard {2) the core is cooled and containment integrity ard otlter

vital functions are maintained in the event of postulated accidents.



Element  of system importan{ td safety
fhe onsite alectrical pover /sewkees—ineluding—che—batieriasy—aad——

~the—onsite—erectricetdistribuetonseyster, shall have sﬁffi:ient independence,
redundancy, aad testabilitv to perform their safery functions assuming &
silagle failure.
Electrical power from the transmission network to the switchyard shall be supplie
‘Beo—piyi-testiy—tderendent—tronnelenrion—tines—eaech—ui-th—tho-vapadiitity-
by two transmissicn lines designed and located so as to suitably minimize the likelihood of
HH—suppiying vlvetrical—powetr—fron—the—transntssionnetwork—to—the—switehr— :

their simultaneous failure under operating, accident and expected environmental conditions.
yard—and—tw —physicatlv—independeni—eirevito—fron—the-eswitchyard—to—the

Two physically independent circuits from the switchyard to the onsite electrical distributi
Snelte-eiectiical—dlesributicon—eysten-aghaili-ba-prowvided. Lach of theae

zircuita shall be designed to be available in sufficient time following a

loss of eleetrteal—power—fron—sll-other—altaraasting-current sources, incinding

power , in the absence of a loss-of-coolant accident,
all Jonsite electrical/sources/ to assure/that specified acceptable fuel design

l{imits and design conditions of the reactor coolant pressure boundary are
Assuming a ia’ss-of-coolant accident, [from the switchyard to the onsite electrical
not exceeded./ ¢gne of these circuits sheil-—we desipned—te be available

in sufficien’ time
. f!neéiaiéir—ér}%ev*og—e—*ees—eé—eoo&ane—eeeidene to assure that core cocling,

important to safety
containment i{itegrity, and other sital-safety functions/are maintained.

[ paninoad 2a 11eUS WAISAS

Provisio s shall be {ncluded to winimize the probability of losing
from the offsite electrical power system sources

electrical po.er/ viz—saov—of—the—remataningcissults as a result of, or

coiacident wiinh, the loss of power yenerated by the nuclear power uait,

[]leqs Wo)SAs UOIINglaIsip Jamod




CRITERION 18 INSPECTION AND TESTLHG UF ELECTRICAL PUWER_SYSTEMS
important to

tlectricil powver svstens/ reqoired—for safetv shall be deslgne.l to permit
perfodic imspcction and teating of {mportant aread end features, s «ch as
wviring, insuiition, connections, and switchbosrds, to assess the ¢ mtin ity
of the gystoeme aad the condfcion of thelr components. The systems shall be
designed with a capability to test perfodically (1) tHe operability and
functional nerformance of tic active coamponents of the syétems. su:h as onsite

emergency .
/fower sourcus, relays, switches, and buses, ana (2) the operability of the

2lthough not necessarily while the plant i

systems as 4 waole and, under conditions as close to design as practical{ the 2

full operational sequence tiat briongs the systems intc operatiom, including S

initiation logic required &

vperation o! tie fprretection-usvitan, and the/transfer « f power among the nuclear o
emergency

power unit, th: offgite power system, and tlhie onsite/power system.

<RITERIUN 19 - CONTROL ROOM

A control room gshall he provided from vhich actions can be taken to
operate the nu-:lear power unit safely under normal cond{tions and o
maintain 1t in a safe condition under accident conditions, includiag
loss-of-coo.an: accidents. Adequate radiation protection shall be provided to
nermit access .nd occupancy of the control room under accident conriitio s wvithout
personnel receiving radiatlion expogsures in excess of 5 rem whole btody, or

its equivalent to any part of tiic body, for the duration of the accident.



Equipoent at appropriate loc§tiona outside the control toom shall be
provided (1) with a design cl#ability for prompt hot shutdown of the
reactor, incluiing necessary instrumentation and controls to maintain the
urit in 8 safe condition during hot shutdown, and (2) with a potentisl
capsbility for subsecuent éold gchutdowvn of the reactor through the use of

suitable emergincy procedures.

IT1. PROTECTION AND REACTIVITY CONTROL SYSTEMS

CRITERION 20 - PROTECTION SYSTEM FUNCTIONS

The protection systea shall be desigmed (1) to initiate autozatically

the operation «f appropriste systems fncludiang the reactivity coantrol systems, to
damage
sssure that spccifiaed acceptable fuel/deeign-lipics are not exceedad as &

result of anticipated operational occurrences and (2) to sense acc ident

conditions and to initiate the operation of systems and componsnts icportant

to eafety. The protection and reactivity control systems shall be designed to assure
an extremely h gh probability of accomplishing their safety functions in the event of

anticipated opurational occurrences.
CRITERION 21 - PROTECTION SYSTEM RELIABILITY AXD TESTABILITY

The protcction pysten shall be designed for high functicnal ralisbilicy
end inservice testability cocmensurate with the safety functions to be
performed. Redundancy and independence designed into the protection
systes shall ve sufficiert to assure that (1) no single failure results
in loss of the protection function and (2) remcval from service of any
component or channel does not result in loss of the required ninluun
relundancy unless the acceptable rcliability of operation of the protection
system can be otherwise demonstrated. The protection system shal} be designed
toc permit periolic testing of its Eun::ional.petfor:ancc vhen the reactor is
io operation, ficluding a capzbility to test channein icdependentiy to dstermine

failuresand loeses of redundancy that mxy hsve occurreq.



. CRITERION 22 - ‘ROTECTION SYSTEM INDEPENDENCE

The protec:ion system ﬁhall be deaisnéd to assure that the effects of
anatural phenomeua, and of normal operating, maintenance, testing, and postulated
accident condit .ons on redundsnt ichannels do not result in loss of the protecticn
fenction, or shill be demonstrated to be acceptable on some other defined
bssis. .Deaian techniques, such as functional diversity or diversicy in
cowpoaent desigy and prtpciplel 0f operation, shall be uséd to the extent
practical to preavent loss of tﬁe pictcctinn function. {a—the-event—of

ayneena%&eT—aoarcndcnf—cencuefcat—ftiiufeo—es—fodundaa:—tlaa.azl.

CRITERION 23 - PROTECTION SYSTEM FAILURE MODES

The protection system shall be designed to fail into a safe state
or into a state demonstrated to be acceptadle cu some other defined basis
if coﬁdicion- tuch as dieconnection of the system, loss of energy i(e.g.,
electric powver, instrunent‘aits. or postulated adverse envirouments (e.g.,
cxtrens heat or cold, fire, pressure, stesm, water, and radiacion) are

expeorienced.

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL SYSTEMS

The protection systes shall be separated fron control syatess to the
exténc that feaslure of any single control iystén component or channel,
or failure or vemoval from service of any single protection system coxponent
or channel which is comzon to the contreol and protection ;y:tems leaves intact

a systenm satis yicog all reliabdilicy, redundancy, and irdependence requiremeats



of the protection system. Intercounection of the protection and control sysiems

shall be lizited so as te assute that safety is not significantly impaired,

CRITERION 25 = PROTECTION SYSTEM RUQGIREMENTS FOR REACTIVITY CONTROL
MALFUNCTTONS -
et specified

The pro:ection syster siall be designed to assure that/acceptable fuel

design limic: are nnt e¢xceecded for any single malfunction of the reactivicy
control systems, such as accidental wichdrawal (not ejection or dropout) of

control rods or uaplanned dilution of scluble poison.

CRITERION 26 - RUACTIVITY CONTHOL SYSTEM RELOUNDANCY AisD CAPABILIT

Tvo indesendent reactivitvy control system:, preferebiy of dit ferent
shall be provided.

Jesi;n princi-les :

At bt e—net—eneeided.  ume of the sy-items shali be capahle of

reliabiy conirsliing reactivity cicages to assure that under conditions of



vormal operat.ibus, including ariticipated operational occurrences, and vi:h

failure of tie highest worth rod to insert,
» specified lcc.ptablc

damage ' .
fuel pdesign Iinits are not etcccded. One of the systems ghall be eapable

of holding tlre reactor core auberitical under cold conditions.

CRITERION 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY

The reactivity controcl systams ghall be designed to have 'a ccabined
capability o conjunction with the e€xergency care cooling systea, of reliably
controlling reactivity changes to assure that under postulated accident

conditions eni-—with-approbriste—margin—for—stuek—rods the capability co

cool the core is maintafned, [ncluding consideration of any rods failing to insert
&8s a consequence of the accident.

CRITERION 28 - REACTIVITY LIMITS
The reaciivity control systems shall be designed wich appropriate
lizits on the potential amount and rate of reactivity increase to assure
that the effects of postulated reactivity accidents can neither (1) resule
in damage to the reactor coolant pressure boundary greater than limiced
local yieldin; nor (2) sufficiently disturb the core, its sSupport structures,
or other reactor pressure vessel internals to izpair significantly the
capability co cool the core. These postulated veactivity accidents lhall
include consiceration of rod ejecticn (unless prevented by positive neans),
tod dropout. steam lime typture. changes in resactor coolant temperature and pressure

and cold water addtttqn.



IV. FLUID SYSTEMS

CRITERION 30 - QUALITY OF REACTOR COOLANT PRESSURE BOUNDARY

Conponents which are part of the reactor coolant pressure boundary shall
in accordance with a plicable industry codes.

w
be designed, fabricated, erected, and teated/w—ﬁmww
seacticels DMeans shall be provided for detecticg and, to the extent practical,

identifying the location of the source of reactor coolant leakage.

CRITERION 31 - FRACTURE PREVENTION OF REACTOR COOLANT PRESSURE BOU.DARY

The reactor coolant pressure boundary shall be designed withr—roffictent—
stressed

osrgin to gisure that under /operating, mainteunance, testing, and pustulated
accident conditions (1) the boundary behaves in a mombrittle manner and
(2) the probability of rapidly propagating fracture is minimized. The design
snall reflect consideration of service temperatures and other conditions
of the boundary material under operating, wmaintenance, testing, and postulated
accident conditions and the uncertainties im deternining (1) material properties,

(2) the effects of irradiatioca oun gaterial properties, (3) residual, stesdy-

gstate and trapsient stresses, and (&) size of flaws.



CRITERION 32 - INSPECTION OF REACTOR COOLANT PRESSURE BOUNDARY COMPORENTS

Cozponenta vhich are part of the reactor coolant pressure boundary shall
in accordance with applicable industry codes

ba designed tc permit/(1) periodic inspection and testing of {mportant areas
end features 1o assess their structural aod lesktight integrity, and (2) an

approptiate paterial surveillance progran for the reactor pressure vessel.
| .

CRITERION 33 - REACTOR COOLANT MAKEDP

A systes to supply reactor coolant makeup for protection against suall
breaks in the Teactor coolsnt pressure boundary shall be ptovidod: The system
safety funct..on shall be to assure that apecified acceptable fusl design unit..s
are not sxceaded as a result of reactor coolant loes due to leakage froa the
resctor coolant pressure boundary and rupture of snall piping or other small
couponents vaick are part of the boundary. The systea shall be desigued to
assure that for onsite and for offeite electrical pover systen opexation the
systex gafely funct{on can be sccomplished using the piping, PURDI, and

valves used to maintsi{n coolaat inventory during normal reactot operation.

CRITERION 24 = RESIDUAL HEAT REMOVAL

A systen to Temove residual heat shall be provided. The systea safety
functicn stall be to transfer fission p:od{;ct decay heat and other residual
hest from xhe reactor coTre at a rate such that specified acceptable fuel
design liuits and the design conditfons of the reactor coolant preasure

boundary are not excseded.



) suitable
Suitable redundancy in components and features,/interconnections, and

leak detection and isolation capabilitics shall be provide to assure that
either or
for sonsite/and-tos-offsite electrical power system operation the :ystes

safety function can be accomplished assuming a single failure.

CRIFERION 35 - EMERGEMUY CURE COULING

A systec to provide abundant emergency core cooling shall be provided.

The svstem safety funcetion shall be to transfer heat from the reartor core

a
followiny fanv—losa-of-coolant accident at & race such that (1) fuc-l and

clad damage tirat could interfere vith continued effective core coling is

prevented ang (2) clad metal-water recuction {a llmgtel to negligible

amounte. Ihs—pa:4o;acnee—oL—+he—ove&en—eha44—be-eva&ua&ed—ccasa;u&&4¥ol¥-

suitable
Suitable redundancv in components and feactures,/interconnections, and

leak detectici, isclation, and containzent capabilities shall be nrovided

either OT
to assure tia: for pnsitc Aand—for offsite clectrical pover systeo operation

the system saiety function can be accomplishiied assuming a afiogle failure.

AND PRESSURE TESTING
LRITERIUN Jo - LNSPeCLION/UF EMERGUNCY CORE COULING SYS rEM CotPot—is-

T bkt
compottrss 0T fhe emergency core cooling system shall be des gncd

components
to peromit per.odic {nsrcction and appropriate wressure testing of meox:an:/

atess—and—fvarvress—sooh—ar—upreav—ringyr—in—the-—reactororessure—vrssel—water

> to assure their structural and'leaktlght -
as & measure of
integrity/and tue full design capability of the systeo.



CRITERION 37 - TESTING OF EMERCENCY CURE COOLING SYSTEM

The emergency core cooling system shall be designed to permi: perjodic
which will provide a measure

functional testing/of (1) the operability and petfoimance of the .~ctive
) to the extent practical,

components of the gystem, 5eeh—.e—euaye—and—ua4nos, and (2)/the o erability

of the syiten 8s 1 vhole, amit—urder—condittons—aa—ciose—to—design—as

practicat, Cic full operativnal sequence that brings the system iato
~ initiation logic
operatiocn, lacluding operation of the protectivn—systens the tran.fer between

normal and cunergency power sources, and opcration of the associated cooling

wvater systea,

CRITERION 33 - CONTAINMENT MEAT REMUVAL
A systeo to remove heat from the reactor containment shall be provided.

The system safety function shall be to reduce, €apidlyy consistent with the

functioning cf other associated systems, the containment pressure and

a acceptable
tesperature fiallowing/eny- loss-of-coolant accident and maintain thez at Sow-

levels.

suitable ]
Suitable redundancy in components ung features,/ interconnect.ons, and

leak detection, isolation, and containment capabilitices shall be 1 rovidad
either or .
to assure taa. tor/onsite-gnd—for offsite electrical power system aperstion

the system sa‘etv function can be accomplished assunming a single failure.



AND PRESSURE TESTING
CRITERION 39 - INSPECTIUN/ OF CONTAINMENT HUAT REMOVAL SYSTEM COMPONENTS~
: T ~, insofar as practical,
Conpomerts—of Lhe contalaoment heat removal dystem shall be dvsigned/to
components
permit periodic inspection and appropriate pressure testing of lwporun:/amu

408-£03LuT 86 mEwdi—ao—the—totus—gunpa—epray—noteies—end-piping. to as8ure
as a measure of
their structiral and leaktight iategrity/end the full design capahilicy of

the systen.

CRITERION &) — TESTING OF CONTAINMENT HEAT REM(UVAL SYSTEM

The con:ainnent heat removal system shall be designed to permit
which will provide a2 measure
perfodic functional testing/of (1) the operability and performance of
to the extent practical

the active components of the system, eueh—as—pusps-ant—valves and (2)/the

cperability of the system as a whole, and, under conditions as close

to—the—desig —as—practical, the full operational sequence that brings

. initiation logic
the system i:to cperation, including operation of the /rotection-system, the
transfer betveen normal and emergency power sources, and operation of tie

sssociated ccoling water system.

CONTROL OF
CRITERION 41 =/CONTAINMiNT ATHOSPHLRE CELEANUP—

Systems to control fission products, hvdrogen, oxvpen, and other

substances whicihh may be released into the reactor containment shall be
limit
provided as necessary to/gedovee, consistent with the functioning ¢ f oth:r
release
associated systenms, the—-éeneenfﬂ-t—and—qu&a&-&&y—gf fission products
such that acceptable 1imits are not exceeded,

teledsed-to tie environment tollowing postulated acctdenta./and to contrel
the concentrazton of hydrogen or oxvgen and other substances in the contain-

tent atwmospliere followiny postulated accidents to assure th.at contiiozment

integrity is naintained.



.t L.

S :
Each-syr tershxii—txve guitadle redundancy in coaponents and features,
suitable : shall be provided

/ ioterconnections, and leak détection and isolation chpabilities/ to assure

either or .
that for/ons.te/end—for offsite electrical pover system cperation its safety

fucction can be accomplished assuming a sinple faflure.

AND PRESSURE TESTING
CRITERION 42 - INSPECTION/QF CONTAINMENT ATHOSPHERE CLEANUP SYSTEMS COMPONBNES-
T
~Componertr—ef fhe containment atmosphere cleanup aystems shsll be

» insofar as ,ractical,
designed /to permit pertodic fnspectfon and appropriate pressure t-sting of

con ponents )
important /mmmmmﬁgwm to
a8s & measure of

assure their structural and leaktight integrity 4nd the full desfign capabilicy

of the gystems.

CRITERION 43 - TESTING OF CONTAINMENT ATHOSPHERE CLEANUP SYSTEMS

The contiinment atmosphere cleanup systems shall be designed to pernit
which will provide a measure
periodic func:ifional testing/of (1) the operability and parformanc: of the

act{ve coapon:uts of the syatens such—ac—fana—filtera,—dampers;—unpes

to :he extent practical,
and—vaives and (2)/the operability of the systens as 2 vhole endy—umder

mdtﬁowfhsﬁo—éeﬂmw the full operatfional :equence

initiation logic,
that brings the systems into operation, including operation of the/proteetion—

-system; the transfer between noraal and energency power sources, and operation

of sssociated systems.



CRITERION 4+ - COULING WATER
H H
A systcx to transfer hest f;on structures. systems, and componeats
important tv safety, to an ultimate heat sink shall be provided. The system -

safety function shall be to transfer the combined heat 1oad of these structures,
.oor ¢
systems, anc couponents under normal opetating/-ud- accident condicions.

sultable .
Sufctablz2 redundaancy in conponents nnd features, /interconnections, and

leak detectisp and isolatton capabilities shall be ptavided to assure that

either o*
for/ongite/s xi—~for oftsue electrical pover system operation the rystex safety

fonction can be accompliched assuniung a single failun:.

AND PRESSURE TESTING
CRITERION 45 - INSPECTIUN/ OF COQLING HATER SYSTEM COM ORMNTS
Insofar as practical

Cozpone: te—of ;he cooling water system shall be designed/ to permit
components

periodic {msjection and appropriate ptessute testing of important/ arese-

m%mw—ﬂm. to assure the{r itruc-ural

and ieak:ight fotegrity and the full design capability of the systes.

CRITERION 46_- TESTING OF COOLINC WATER SYSTEM

‘The cooling vater system ghall be designed to permit periodic funcifonal
which wil provide a8 measure
testing/of (1) the operability and performance of the active compcients
" to the extent practical

of the system, sueh—eo—punps—and-valvesy and (2)/the operability of the
syetem as a wiole, sndi—under-cenditions—asclose—to—dasiga-as—prac-ical _
the full operntional sequeace that brings the system into operatio: for

reactor shutdcwn and for loss-of-coolant accidents, including operition of

initiatior logic
the/protecrin: sygten and the transfer between normal and eZergency” pow ¥ SOUT:eS.



V. REACTOR CONTATDMMENT

CKITERION 50 - CONTALNMENT DESIGN BASIS

The reaitor coantsainment structure, including access openings.
penetrations. and the containment heat removal systeh shall be designed so

t-<t the con .ainzent WW can sccozmodate,

allowable ,
without exce:ding the/design- leakage me,MM the

. @&

calculaged p-essure and temperature conditions resulting froajaay

) The design
loss-of-coolant accident. /iThic—asrgic shall reflect consideratior of (1) the
effects of potentlal energy sources wiich have not been- {ncluded =u the
determinatio of the pesk conditions, WW .
thwwm—&mm. (2) the li{muited experience
2nd cxperioeital dats available for defining accident phenomeaa and coau!:nmt

responses, ad (J) the conservztism of the eczleulationz]l sodel szl input

parameters.

CRITERION S1 -~ FRACTURE PREVENTION OF CONTAINMENT PRESSURE BOUNDARY

The res:tor containment boundary shall be desigr;zd with-sufficient-
nargin o assure that under operzting, maintenance, testing, and -ostulated
accident coniitions (1) its ferritic paterisls behsve {n & vosbrittle nanner

and (2) the jrobability of rapidly propagating fracture 4e¢ minizized. The



desiga shall reflect conaldeut:l.on of service ten:pu'atures and otaer

¢onditions o:-the conutmen: boundary naterial duri.ng open:ion. taintenance,
testing, and posmlated dccwent conaiuons, and the unceruintiec 1n deter-
‘mining (1) wmiterial properties.' (2) tesidual.steady—s:ate and_ttansient stresses,

ang {(3) size of fléw_s._

CRY 'mION 52 - CAPABILLTY FUR CONTAINMENT LEAKAGE EATE TI:.STING

The redatr tor containment and o:her equipment vhich nay-aeeeoonffér be

subjec:e¢ to contaimment test conditions shall be designed so that periodic
pressures up to and, if necessary, Including the
.ntagrated lizkage rate testing can be conducted a:/eseeeianeat design

;?T-e:. sute.

CRITERION 53 - PROYVISIUNS FOR CONTAINMENT TESTING AND INSPECTION

insofar as practical visual -
] The reactor coantsinment shall be daigned to perait/ (1)) nape ‘tion

of all tapor*g-a-t—eb&s——eﬂdr-arpenetrations. (2) an appropriate
at containment design pressure
materigls surveillance program, and (3) periodic testing/of the

leaktighines. of penettations which have t_eaﬂ.ien_f, sealg and expan q.on-

bellowvs MW.

INSERT (2:- see next page
RITERION 54 - PIPING SYSTEMS PENETRATING CONTAINMENT
\pf,,aj\,, sstems penetrating primary reactor containnent

t capabilities

provided witk 1 detection, isolation, and conta

having reduncancy, relix nce capabilities wvhich reflect

the impcrtance to safety of is ng these piping systems. Such piping

systexs shaii be des ed with a capabil to test periodically the

operabilisy the isclation valves and =:=s5ciat pparatus and to

Jdeternice Lf valve leakage is wit'.hin' acceptable limics.



INSERT (2)
CRITERION §4 - PROVISIONS FOR CONTAINMENT 1SOLATION

" Piping wnich penetrates the containment must be provided with two
isolation bar-iers; one barrier must be located outside the containment
and one must be inside the containment, unless it can be demonstrated that
the design is acceptable on some other defined basls.

The definition of an isolation barrier is either a suitably designed
closed system trip valve, check valve or a manually closed valve under
adniinistrative control.

Using th's deflinition four general classifications are derived:

1. Two c osed systems - one inside, one outside, no isolation valves
requi -ed. .

2. No closed systems - one valve inside and one valve outside required.

3. Close! system inside - no valve inside, valve required outside.

L. Closed system outside - no valve outside, valve required inside.

NOTE 1: The same criteria apply to lines which are used after an accident
excep. that manual isolation is acceptable and in the case of
instrument lines, a check valve or manual valve inside or outside

conta nment is acceptable.

YOTE 2: An isolation valve outside containment shall be located as close to
to th:: containment as practical and upon loss of actuating power the
automatic isolation valves shall be designed to take the position that

proviies greater safety.



automatic fyclacfon valve inside and one automatic isolation val¥- , othar tha

a si&plé checR\valve, wutside of containment, unless it can de onstiated

ti:at the desopn acceptable on some other defined basis The valve outside

of contaiouent shall be located as close to containme as practical and upon

loss of actuating powe) tuc automatic isolation valves siall be disigned to

take the position that pryvides greater safety

Uther avpropriate requiryments to mipdmize the probability o
these lines or of lines onnected

Dete --

CRITERJON St - CONTAINMENT PRLSSURE BOUMDARY ISOLATION VES

Exth iine which connects directly to the containment wtmosphs re

and/penetrates ptlnﬁty reactor containment shall be provided With one



Zated as c.ose to containment as practical.

VI. FUEL AND RADIOACTIVITY CONTROL

CRITERION 60 - CONTROL OF RELEASES OF RADIOACTIVE MATERIALS TO Th:
EXVILONMENT

The nuc.eat power unit design shall include means to oxintrin-soitsbie
the handling and release of

control bver radicactive watefials in gaseous and liquid effluents and
{n solid wasies produced duriig normal reactor operatioa, including
within acceptable’limits
anticipated operational occur?encesﬂ/ Sufficient holdup capacity shall
1

be provided zor retention of Faseous and liquid effluents containing




K4

ey
radioactive raterials, patticula;fy where unfavorable site eovironzentsl
. Vs

. ‘ .
conditions caa oe expecten‘}gjinpdse unusuz2l ocerational limfctations
upon thelir reiease to the environment.

RADI0ACTIVE WASTE SYSTEMS
RITERION o1 - FULL SivcRAUs ANy HANULING AND /It UAC TV T CONT RO

The fuel steorage aud mandling and radioactch vaste gystems Ird~othes—
ﬁrrsttms-:ﬁﬂ1ﬁrﬂnmv—ccntafn—fadfcnetfv*tv-ahall he designed to assuse adequate

satety under aormal an. postulated accident condltiouns. These systens shall
provided witt

be/éEttgntﬁ (<) with a capability to permit inspettion and testiny of 4aportans
important to safety

Treas—and—fescures—of—the components fof—these—syotons. (2) vith suitable

snielding for radistfon protection, (3) with aAppropriate coatainoent, confine-
and

ment/ and filtering systems, /(4) with & residual heat removal cap: bildit~ having

reliability ard testability that reflects the {mportance to safetv of
designed
decay heat anc other tesidunl heat removal, and/<5}-to prevent gi)nificant

reduction in fuel storage coolant inventory under accident conditions.

LRITERION 62 - PREVENTIUN OF CRITICALITY IN FUEL STORAGE AND HAND: LNG

Criticality im the fucl storage and handling system ghall be
prevented by physical systems or processes, preferably by use of

geometriczally safe configurations.

" = S ——.



CRITERION 63 - ‘ONITORING FUEL AND WASTE STORAGE
= Tnstrumentztion
/ pppropricte—oystens ghall be provided in fuel storage and rafioactive

and alarm any
waste systers 3nd assoctiated handlinz areas €&} to detect/conditirng

Laat BAv result in Ioes ol residvai heat removal capability and escessive

réaiation lcvc}s.mﬂmﬂw—kﬁw&%

SRITFRION 5% = MONITUKIJG RADIGACTIVITY RELEASES

Means sha.l dbe provided forx gonitoring the reactor contatnméut
atoosphere, 'spaces contain{ng coaponents for recirculation of los:-of-
cnalant accideat flulds, efflﬁen: dlscharge paths, and the plant ‘avirons
ror radioactivity tha: may be released from normal operations, ircluding

anticipated operational occurrences, and from postulated accidents.
(Sec. 161, 68 Stat. 948; 42 U.S.C-2201)

Dated at ____ this

day of __ : 1970.

For the Atomic Energy Commz.ssion

W. B. McCool
Secretary



A Discussion of Major Changes Recommended

Thers are a number of criterla which as drafted cannot be accepted
by the industry for one or more of the following reasons: (1) it rep-
resents an unnecessary and unjustified escalation of licensing require-
ments, (2) there Is no clear or common understanding on the part of the
AEC and ths licensee as to what it would take to meet the requirement, and
(3) it is oremature to attempt to incorporate the requirement jnto general
deslgn criteria inasmuch as the technical rationale for the requirement
- has not besn fully developed. :

Léss-of-Coalant Accident

The definition of the loss-of-coolant accident as set forth in the
AEC draft of June U clearly represents an escalation of licensing require-
ments inasnuch as it refers to ‘'any size break" in the '‘pressure vessels,
pumps, and valves connected to the reactor pressure vessel' as well as to
a break ir the piping. These additional breaks should not be postulated by
license reviewers and certainly should not be incorporated into general
design criteria in the absence of a realistic technical rationale, the
basis for ~hich can be developed only through further study. That study is
now being undertaken by an ACRS subcommittee and by an ad hoc Forum group.

Single Failure

As tne definition of "'single failure'" appears in the AEC draft of
June 4, it postulates the failure of passive components in both mechanical
and electrical systems. Although current Jicensing review practice
assumes the failure of passive components in electrical systems, the
extension of the general concept to mechanical systems represents an
escalation of licensing requirements for which no technical rationale has
been developed. Further, the definition leaves open ended the number and
type of mechanical systems to which it could be applied. Indeed, an
undisciplined application of the definition would presumably lead to
postulating such failures as to make It-impossible to design operable
systems. Clearly, a single failure concept which would permit the
indiscriminate application of postulated failures of passive components in
mechanical systems should not be Incorporated into general design criteria.

industrial Sabotage

The AEC.draft of June b includes as Criterion § '"Protection Against
Industrial Sabotage' which reads" "Structures, systems, and components
important to safety shall be physically protected to minimize, consistent
with other safety requirements, the probability and effects of industrial

sabotage."

Policy considerations involved in the proposed requirement are of
such significance that a direct discussion of top utility management
personnel «ith members of the Commission would appear to be prerequisite



" to resolution of tne Issues that would be raised in implementing the pro-
posed criterion,

Transmission of Offsite Electrical Power

Criterion 17, "Electrical Power Systems,” as it appears in the.
June 4 draft, includes the requirement: "“Two physically independent
transmission lines, each with the capability of supplying electrical
power fromr the transmission network to the switchyard, and two physically
independent circuits from the switchyard to the onsite electrical dis-
tribution system shall be provided."

A literal interpretation of this requirement would call for two
transmission lines mounted on different sets of towers located on
different rights-of-way. HNot only Is this an unwarranted éscalation of
licensing requirements, but for many sites the requirement would neither
be desiratle nor possible to meet. Further, such a requirement would be
contradictory in many instances with requirements being imposed on
licensees by environmental cohsiderations. :

License applicants should be permitted the option of satisfying the
integrity of emergency offsite electrical power service by means other
than would be permitted by the criterion as now drafted.

Systematic, Nonrandom, Concurrent Failures of Redundant Elements

Criteria 22, 24 and 29, as set forth in the AEC draft of June &,
all deal with protection and reactivity control systems and all postulate
“'systematic, nonrandom, concurrent failures of redundant elements.'' This
postulated failure mode is not acceptable to the industry for the follow-
ing reasons: (1) there is no indication of what requirements are involved,
(2) it would provide a *hunting license” for an undisciplined Imposition
of requirenents, (3) there is no logical basis for limiting the concept
to protection and reactivity control systems, and (4) the reactor systems
suppliers are only now in the early stages of studies which the AEC
regulatory staff has asked them to undertake in this area. .

Until'such time as the requirements which would be imposed by this
postulated fallure mode can be clearly defined and supported by sound
technical rationale, they should not be incorporated into general design
criteria. . . '

Containment lIsolation

Criterion 54 through Criterion 57, as set forth in the AEC draft of
June 4, provide a number of requirements dealing with containment Isola-
tion. As drafted, some of these requirements are difficult to Interpret
and appear to represent an escalation of current licensing practice. In-
formal diszussions with the AEC regulatory staff have not proved successful
in developing a mutually satisfactory format for these criteria.



EXHIBIT 39

Final Rule, General Design Criteria
for Nuclear Power Plants, 36 Fed. Reg.
3,255 (February 20, 1971)
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Act of February 2, 1903, as amended the
Act of March 3, 1905. as amended,
the Act of September 6, 1961, and the
act of July 2, 1962 ¢21 U.S.C. 111-113,
11de. 115, 117, 120, 121, 323-126G. 134D,
1340, Part 76. Title 9, Code of Federal
Rezulations, restricting the interstate
niovement of swine and certain products
vbeeause of hog cholera and other com-
municable swine discases, is  herchy
amended in the following respects:

n § 76.2. the reference Lo the State of

Ohioa in the introductlory portion of para-
graph 1e).and paragraph (e 191 rclating
10 the State of Ohio are deicted,
(Secs. 4-7. 23 Stat. 32, as amencied, secs. 1,
2, 32 Stat. 791-702, aa amended, sccs. (-4,
33 Stat. 12C4, 1265, as amended. see. 1, 75
stat. 481, secs. 3 anad 11, 70 Stat. 130, 132: 21
U.S.C. 111, 112, 112, 13dg. 115, 117, 120 120,
123126, 134h, 134f: 20 F.R. 160. ns
amended.)

Efective date. The foregoing amend-
ment shall become effective upon jssu-
unee.

The amendment excludas a portion of
Clinton County, Ohio, from the arens
quarantined because of hog cholera.
Therefore. the restrictions pertaining to
the interstate movement of swine and
swine products from or through quaran-
tined areas as contained in 8 CFR Part
%6. as amended, will not apply to the
cxcluded area. but will continue to apply
to the quarantined arcas described in
£ 56.21¢1, Further. the restiictions per-
taining to thie interstate movement of
swine and swine products from non-
quarantined areas contained in said Part
%6 will apply to the excluded arca. No
arcas in Ohjo remain under the quare
antine.

The amendment relieves certain
restrictions presently imposed but no
longer deemed neeessary to prevent the
spread of hog cholera and must be made
cffective immediately to be of maximum
benefit to affected persons. It does not
appear that public participation in this
rule making procceding would make ad-
ditional Information available to this-
Department.  Accordingly. under the
administrative proccdure provisions in
5 US.C. 553, it is founu upon pgood cause
that notice and other public procedure
with respect to the amendmoent are fm-
practicable and unnecessary. and goed
cause is found for making it effective less
than 30 days afier publication in the
I'epErAL REGISTLR.

Done at Washineton. D.C.. this 16th
oy of Fehruary 1951,

F. J. MvLnenn,
Acting Administrator,
Agaricullural Rescarch Scrvice.

{FR Doc.71-2380 Filed 2-19 71:8:49 am|

| Docket No. 71-520]

PART 76—HOG CHOLERA AND

OTHER COMMUNICABLE SWINE
DISEASES

Arecs Qucrantined

Pursuant to provisions of the Act of
May 29, 1884, as amended. the Act of

Ne. 39—-PL 1 -2

RULES AND REGULATIONS

Fcbruary 2, 1803, as amended, the Act
of March 3, 1905, &s amended, the Act of
September 6, 1961, and the Act of July 2,
1962 (21 US.C. 111-113, 114z, 115, 117,
120, 121, 123-126G. 134b, 1340, Part 96,
Title 9, Code of Federal Regulations, re-
stricing  the interstate movement of
swine and certain products because of
hoir cholera and other communicable
swine diseases, is hereby amended in the
fullowing respects: .

In £ 36.2. in paraaraph s¢r+13 relat-
ing to the State of Texas, subdivision
«xvi) relatine to Smith County is deleted,
and new subdivisions ¢(xxilr and exxiih»
relating to Bexar County arc added to
read:

'33V Texas. * * *

«xXxiiy That porilon of Bexar Coumty
boundced by a line beginnin: at the junc-
tion of Interstate Highway 410 and
Farm-to-Market Road 78: thenee, follow-
fnye Farme-to-Market Road 78 in a north-
casterly dircetion to Farm-to-Market
Road 1518: thence. following Farm-to-
Market Road 1318 in a southeasterly and
then southwesterly dircction to US.
Highway 87; thenee, following U.S. 11iah-
way 87 in & northwesterly direction to
Interstate Highway 410; thence. follow-
inz Interstate Hizhway 410 in & north-
westerly dircction to its junction with
Farm-to-Market Road 78.

exxiliy That portion of Bexar County

kounded by a line beginning at the junce-
tion of the Bexar-Medina County line
and State Hirhway 16: thenee. following
State Higzhway 16 in a southeasterly di-
rection to Farm-to-Market Road 47):
thence, following Farme-to-Market Road
431 In a southwesterly and then north-
westerly direction {o Farme-to-Market
Road 1957; thence, following Farm-lo-
Market Road 1957 in a southeasterly and
then southwesterly direction to the
Bexar-Medina County line: thence, fole
lowing the Bexar-Medina County line in
a northerly direction to its junction with
State-Highway 16.
15008, 4-7. 23 Stat. 32, as amended. secs, 1. 2,
32 Siat. 701-702, as amended. sees. 1-4, 33
Stal, 1264. 1265, nas amended, sec. 1. 75 Stat.
431, secs, 3 aned 11, 76 Star. 3130, 122: 21 US.C.
113, 112, 113, 114, 115, 317, 120, 321, 123-124,
1330, 1347: 29 F.It. 16210, as amcnded)

Eficctive dale. The forcgoinz amend-
moemts shall become effective upon jss-
anee.

The amendments quarantine portions
of Besar County, Tex.. because of the
existence of hog cholera. This action is
deemed nevessary to prevent further
spread of the discase. The restrictions
pertaining to the interstale movement of
swine fand swine products from or
through:quarpntined areas as contained
in 9 CFR Part 76, as amended, will apply
to the quarantined portions of such
county.

The amendments also exclude a pore
tion of Smith County, Tex.. from the
arcas quarantined beeause of hog cholera.
No areas in Smith County, Tex.. remain
under the quarantine. Therefore. the re-
strictions pertaining to the interstate
movement of swine and swine products
from or throurh quarantincd arcas as

ay==
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contained in 8 CFR Part 76, as amended,
will not comply to the excluded area, but
will eontinue to apply to the guarantined
greas described in § 76.2t¢). Further. the
restrictions pertaining to the Interstate
movement of swine and swine products
from nonguarantined arcas contained in
said Part 76 will apply to the area ex-
cluded from quaraniine.

Insofar as the amendments Impose cer-
tuin further restrictions necessary lo
prevent the Interstate spread of hop
cholera, they must be made effcctive imi-
nicdiately to accomplish thieir purpose in
tha nuble interest. Insofar as they re-
lleve restrictions, they should be made
effective promptly in crder to be of max-
imum benelit to affectled persons.

Accordinzly. under the administrative
procedure provisions in § US.C. 853, it
is found upon good cause that notice and
other public procedure with respect to
the amendments are impracticabie, un-
necessary, and contrary to the public
interest. and good causc is found for
making them effcelive less than 39 days
after publication in the Feverat
RECISTER.

Done at Washington. D.C.. this 16
day of February 1971,
P. J. MuLueax,
Acting Administrator.
Agricultural Research Scrrice.

1FR Doc.71-2339 Filed 2-19-73:8:46 am |

Title 10—ATOMIC ENERGY

Chopter l—Atomic Energy
Commission

PART 50-—LICENSING OF PROCUC-
TION AND UTILIZATION FACILITIES

Gencrel Design Criteria for Nuclear
Power Plants

The Atomic Encergy Commission has
adopted an amendment to its regulations,
10 CFR Part 50, “Licensing of Prodic-
tion and Utilization Facilities.,” which
adds an Appendix A, “General Desiyn
Criteria for Nuclear Power Plants.”

Section §0.34¢aY of Part 50 requires
that each application for a construction
permit include the preliminary desicn
of the facility. The following information
is specificd for inclusion as part of the
preliminary desizn of the facility:

1y Tae principal design eriteria for
the facility

oiiv The desizn Bascs and the rehivion
of the dosizn bases to the principal de-
sign criteria

tiif) Information relative to materi-
als of construction, general arranzement.
and the approximate dimensicns., xuffi-
cicnt to provide reasonable asxuwrance
that the final desien will conform to the
dc.;irm bases with ndequate marein {or
safety.

The “General Deslan Criteria for Nuclear
Power Piants™ added as Appendix A to
Part 50 cstablish the minimum requive-
ments for the princlpal design eriterin
for water-cooled nuclear power plants
similar in cesiyn and location to plants
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for whish construction permits have
been Issued by the Commission. They also
provide guidance In establishing the
principal design criteria for other types
of nuclenr power plants. Principal de-
sign criteria established by an applicant
and accepted by the Commission will be
incorporated by reference in the con-
struction permit. In considering the is-
suance of an operating lcense under
Part 50, the Commission will require ax-
surance that these criterian have been
satisfied in the detailed desizh and con-
struction of the facility and that any
changes In such criteria are justified.

A proposed Appendix A, “General De-
sign Criteria for Nuclear Power Plant
Construction Permils™ to 10 CFR Part
60 was published in the FEdERAL REGISTCR
(32 FK. 10213) on July 11, 1967, The
comments and suggestions received in
response to the notice of proposed rule
making and subsequent developments in
the technology and in the licensing proc-
ess have been considered in developing
the revised eriteria which follow.

The revised eriteria establish minimum
requircments for water-cooled nuclear
power plants similar in design and loca-
tion to planis for which construction
permits have been issued by the Commis-
sion. whereas the breviously proposed
eriteria would have provided guidance
for applicants for construction permits
for all types of nuclear power plants, The
revised criteria have been reduced to 55
in number. include definitions of im-
portant terms. and have been rearranged
to increase their uscfulness in the ii-
censing process, Additional criteria de-
seribing specific requirements on matters
covered in more general terms In the
_ previously proposed criteria have been
added to the criteria. The Catezorics A
anad B ised to characicrize the amount of
information neceded in Safety Analysis
Reports coneerning cach criterion have
been deleted since rdditional guldance
on the amount and detail of information
required to be submitted by applicants
for facility licenses at the construction
permit stage is now included in § 50.34
of Part 50. The term *‘enginecred safety
features™ has been climinated from the
revised eriteria and the requirements
for “cnzaineered safety features™ jncor-
porated in the criterla for individual
systems, :

Further revisions of these General
Desizn Criteria arc to be expected. In the
course of the development of the revised
criteria. iriportant safety considerations
were identified. but specific requirements
related to some of these considerations
have not as yet been sufliciently de-
veloped and uniformly applied in the
licensinz process to warrant their in-
c.Jasion In the eritetja at this time. Their
omission does not relieve any applicant
from considering these matters in the
design of @ specific facility and satisfy-
ing the necessary safety requircments,
These matters include:

(i» Consideration of the need to desizn
azalnst single failures of passive com-
ponents in fluld systems important to
safety. .

RULES AND REGULATIONS

tliv Consideration of redundancy and
diversity requirements for fluld systems
important to safety. A “system™ eouild
consist of & number of subsystems cach
of which s separately capable of per-
forming the specified system safety funce
tion. The minimum nceeptable redun-
dancy and diversity of subsystems and
compoenents within o subsystem and the
required interconnection and Independ-
ence of the subsystems have stot yet
been developed or defined.

witiv Consideration of the type. slze,
and oricntation of possible breaks in the
components of the reactor coolant pres-
sure houndary in delermining desizn re-
quirements to suitably protect against
postulated loss of coolant accidents.

tiv) Consideration of the possibliity of
systematic. nonrandom, concurrent falt-
ures of redundnnt clements in the desizn
of the protection systems and reactivity
control systems,

In addition, the Commission Is giving
consideration to the nced for dovelop-
ment of criteria relating to protection
against industrial sabotage and protec-
tion apainst common mode failures in
systems, other than the protection and
reactivity control systems, that are im.
portant to safety and have extremely
high reliabllity requirements.

It Is expected that these criteria will
be auzmented or changed when speeific
requirements related to these and other
considcrations are suitably identificd and
developed.

Pursuant to ti:e Atomic Energy Act of
1953, as amended, and scctions 552 and
533 of titie 5 of the United States Code,
the foliowing amendment to 10 CFR Part
50 ix priblishied as o document subject to
codification to be effective 90 days after
publication in the FEoerat Recister. The
Commistion invites all interested per-
sons who desire to submit written come-
ments or suggestions in connection with
the amendment to sond them to the
Secretary. US. Atomic Energy Commis-
sion, Washington. D.C. 20345. Attention:
Chicf. Public Procecdings Branch, within
£5 days after publication of this notice
in the Feperat RecISTER. Such submis-
sions will be given consideration with the
view to possible further amendments.
Copies of comments may be eaxamined in
the Commission’s Public Docunient Room
at 1717 H Street NW.. Washington, DC.

1. S2ction 50.34n1¢313¢4) Is amended
to read o= follows:

R 30.3¢ Contents of applications: tech.
nical infurmntion.

(n+ Preliminary rafely analysis report.
Each application for a construction per-
mit shall fnclude 8 preliminary safety
analysis report. The minimum informa-
tion to be included shall consist of the
following:

t3) The preliminary design of the fa-"

cility Including:
jy The principal design eriteria for
the facility.’ Appendix A, General Design

3 General dlesign criteria for ehemical proce
essing ‘ncilities are belng developed.

v

——— - we . L e e

Crileria for Nuclear Power Plants, estub-
lishes minimum requirements Inr the
principal design criteria for waler-cooled
nuclear power plants similar in design
end location to planls for which cone-
struction nermits have previously been
issucd by the Commission and provides
guiGance to appllcants for construction
permils in establishing principal design
crilerin Lor other Lypes of nuclear power
units:
L] [ L[] [ ] ®

2. A new Appendix A is added to vead
as follows:

Arrenoix A—GENERAL Drstcn CRITERTA FOR
NUCLEAR POWER PLANTS

Tuble of Contlents
INTRODUCTION
DEFINITIONS

Nucleur Power Unit,

Lasx of Contant Accldents,

Simzle Patlure, .
Auicipated Opesational Oceurrences.

CRITERTA
1. O:eruil Requirements: Number
Quality Standards and RecordS.eeeee.
Design Bases for Protvctior Agalnst
Natural Pheuomend.eecceccceca ooa 2

Fire Protection.cccccccaccosaccoccscs
Euvicoumental and Alisslie Desiga
B30 ecucecencracvaccsoncecancnne
Sharing of Structures. Sysiems, and
Componcnts

1. Prolection by Maltiple Fisston Prod

uc! Barriers:

Reactor DeslgN.e.eececccvocccaccans e 17
Reactor Inherent Protectiniecececaae - 1

Suppression of Reactor Power Osctlta-

HONE eoecoccsaccssncccnsenna ccecen 12

ccssve O

Tnstrumentation and Comeolceee. .. - 1
Reactor Coolant Pressure Boundary... 14
Reactor cuvolant System DCSigeeceee. 15
Contatnment DesigReccascccccanncana 15
Elccirical Power Systems.. ... evanesan 17
Inspection and Testing of Electrical
Power SyMeMtecccancee cecane eswes 1B
Contrul ROOM.cececcsncccavcacsccane 19

1L, Piotection and Reactivity Control
Npstems?

Protection System Functions...c..... 29
Pratection System Reliability ang Teste
ALY wecccncccsceccorcocas .- 2!

Protection System Independenc
Protection System Fallure Modes.....
Scparation of Protection and Control
SYSIEMS ceececenancannocesacraccccs
Prolcction Eystem Requitements for
Reactivity Control Aalfunctions... 25
Reactivity Control Eystem Redundancy

and Capability..ceceacecerecacacass 26
Combined Renctivity Control Systems

Capability cccecneccocens eecomecncn T
Neactivity LimitSe... .o <
Protectinn Agatnst Antleipated Oper-

atinnal Oceurrences . cccvas caees.n 20

IV. Fluid Systems:
Qnality of Renctor Coolant Pressure

Boundary cecceccccescrancascnscns 0
Fraclure Preventing: of Reaciar Cool
ant Pressure BoUNGAtY ececacnccanas .
Inspection of Reacldr Coolant Pressure
BOUNAATY cecesecsacacan ertocacsce a2
Reaclar Cootant Makeup a
Residuat Heat Removal.... M
Emergency Cnre Coolinfeeeeeaccea. .o as
Inspeciion of Emcrgency Core Cooling
SHseM cececeee eemesene cesconcman 36
Testing of Emergency Core Cnoling
Sratem ceceee ecemese cevesanmemncs - 37
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N Fiud Systems—Continucd Namber
Censnnment. Jleat Removal..... . ... 38
f..preetion of Contafnment Heat Ree

Nrvitl SYalAM. ciccncccaccnccncsana 38
Teot:ng of Contalument Heat Removal

SVAMCM acecemccoeccnccssccnecsces 0

Containment Atmosphiere Cleanup.... 41
fapection of Containment Atmos-
ulwre Cleanup Syslems.. cucececea. 42

Te-tiuf of Contalnment Atmesphere
CIAIUP STSIOMSecccencacccnccanse 41

Contile WRLE e cceecenccccnce vocea 4t

Iopect ton of Couling Water Svatem.. 45

‘Tesiing of Covling Water System. .. . I

Reurtor Contninmm! :

contalument Design Nas: ..., 50
Fracturs Prevention of Cun\m:.m«-m
Pressure Boundarv....... . 1
Capability for Containmen:, I.n-uk.u-e
Tate TostNP.ccaecccneae.oa a2
T'rovisions for (.onl'\lnmﬂu !n~peuh-n
ond TestUInNg..covoccanea.. ceees B3

svstems Penetmating Cm:lummem ceee 34
Reactor Coolant Pressure Boundary
Penetrating Contalnmert.......... 56
Primary Containment Itelation...... 56
tnred Systems Inolatlon Valves. .. .. 8%

1 Fur! and Radioartivily Congrof-

Cuntrol of Neleases of Ractoaetive Mae
terials tn the Environment......... #0
el Storapge and Handiing and Radino-
activity Contrl..cecaececcecceccena GI
Prevention of Criticatiiy in Fuetl Siur-
age and lhnd'mp.-... ......... G2
Monituring Fuel and Waste Ste r'\pe,.- a3
Acndiering Radionctivity Relewses.... G4

INTRODUCTION

Pursuant to the pravisions of 7 50:4, an
appiration for a construction pernil? must
iclude the principat design criteria for a
prepoted farility, The prircipal design crle
cerin establish the hecessary design. fabrica-
a2y, coneiruction, testing. and perfvsmance
sesulrements for structures. systems, and
rempouents Important to safety: that s,
sIoustures, sysiems. and components that
nvide reasonable asvurance that the faciiiny

w0 be aperated withaut undue risk to tae
keaith and safety of the public.

Tz General Design Criteria  estabiish
minimum requirements for the principal
desien criterin  for  water-cooled  nuclear
power plants similar In design ana location
<0 plants for which constriction permits have
Eret isrued by the Commmiszion. The Generai
~ign Criterta are aleo conxidered to be gene
erly applicable to other types of nuclear
power uniis and are intended to provide
puiclance in establishing the principal dee
sen criteria fur such other nnits,

The development of these General Deslgn

Criterin §s not yet complete. For exampie,
sqne nf the definftions need further ampli-
Leation. Alsn, some of the specitic design re-
Guirmnents for stractures, systems. and com-
poneits important 10 safety have 1ol as yet
heen suitably defined. Thelr omissinn dnes
nee relieve any applicant from considering
*Lese matters in the destgn of a spectfic facilie
'voand gatidfying the necessary satety re-
t,'t.rrmﬂnt These matters include:
11 Considerntion of the nced 10 design
seasnst single falures of passive componems
in fMuid systems important to safety. 1See
Deginition of Single Failure.y

122) Conxideration of redundancy and di-
vepsity requirements for tinld systems jimpors
ant 0 safety, A “aystem”™ could consist of
A number of subsystems each of which s
~vparately capable of performing the speet-
aetd system safety function. The minimum
acceplable redurdancy and diversity of sube-
syatems and components within s suhsystem,
and the required interconncction and inde-
pendence of the subsystems have not yet
heen developed or defined. See Criterin 34,
35, 00,40, a0nd 449

RULES AND REGULATIONS

13) Censideration of the type, size, and
orientation of possitic breaks In ecmponents
of the reactor coolant pressure boundary in
determining dosign requiremients to sultadbly
protect against postulated loss.of-coolant
nechlens. (See Definfuien of Loss of Coolant
Accidents.)

14) Consideration of the possibility of syse
wematie. nonrandom, eoncurrent fallures of
redundant elements In the design of protece
tion syxilems and reactivity control systems.
Nee Caterin 22, 24, 26, and 29.)

11 13 expected that the erterin will be
augmented and changed from Ume 10 time
as important now requirements for the-e and
uther features are develeped.

There will de some wnterecoulcd nuclenr
puwer piants far which the General Desicn
Criteria are not suflicient and for which
addivional eriterin must be kientified and sate
1stiedd tn the fnterest of publie aafety. In par-
ticulnar, it Is expected that additional or dif-
ferent criterin will be needed to tnke nto
acconnt unusual sites and enviconmental
condittons, and for water-conled nuclenr
poewer units of advanced design. Also, there
may he water-caniced nuclenr power units for
which fulhliment of some of the General
Drsign Criterin may not be necessary or ap-
proprinte. For plants suchh As these, depare
tures from the General Design Criteria must
Ye wdentified and justisted.

DEFINITIONS AND EXPLANATIONS

Niclear power unfl. A nuclear power unit
means a8 nuclear power reactor and &Kssocie
ated equipment necessary for electrical power
pencration and includes those struciures.
systems, and components required to provide
re:aonable assurance the facility enn bhe oper-
ated without undue risk to the health and
safety of the publte.

Loss of coolant accidents. Loss of ecoolant
accidents mean those postulated accidents

that rexult from the loss of reactor coolant’

ne A rate in excess of the capabdilily of the
reactor onolant makcup system from hreaks
in the reactor coclant pressiire boundary, up
10 and Inclucing & hreak equivalent In size
o the dnuble-ended rupture of the largest
jupe of the reactor coolant system.t

Singlc farlure. A single failure means an
wveurrence which resulis fn the lJoss of
eapuhility of & component 10 prrform s
imtenced safety funetjons. Multiple falures
realting from a single oveurrence are cone-
sidered to bBe s single fatlure. Fluld and
elcutrical systems are considered to Be de.
siened against an assumed singie fallure f
neither (1) a single Intlure uf any wctive
component (ASSWMING parsive componems
fanciton properly) nor 121, & single faflure
0l 8 passive compoucnt {(arsuming active
compunents function properiyy, resulis in a
Jims of the eapability of the aystem to per-
turm its safery functionss?

Anticipaied oprrational ocenrrences. Antic-
ipated operatiunal occurrences mean those
cuditions of normat opcratinn which are
expdcicd ta OcCUr one or more times during
the itic of the nuclear power unit and Inchite
But are not limited to Jors of power 1o all
recirculation pumps, tripping of the turbine
generator set, fsolatfon of the main cone
denser. antd Jues 08 all offsite poner.

*Further detalls relating (o the type. size.
and onientation of postulated breaks in ape-
ciflc components of the reactor coolant pres-
sure boundary are under development.

- Single failures of passive companents In
elecirical systems should be assumed in
designing against a single fallure. The con-
ditinns under which & single fajiure of a
passive component ju & fuid rystem should
be consldered in designing the system against
a single failure are under development.

o

CRITERIA
1. Ocverall Requirements

Critcrion 3=Queality standards and revords,
Structuren. RyAtema, and componcnit  ime
portant to safety shall be designed, fabrie
cated. erected, and tested to quality stane.
ards eommensurate with the imporiance o
the safety functions to be performed. Where
generally recognized endes and standards are
nced, they shatl be Identified and cvaluated
o determine thelr applicabllity. adegeaey.
wl sufficiency anad rhall be supplemented nr
mudificd Az necessary o assure a quality
produect in keeping with the required wafery
function. A quatity assurance procram shpll
hie established and implemented in order to
provide adeguate aasumncee that these strue-
wres, systems, and components wiil mitise
factonly perform  thelr safety funrtions.
Appropriate records of the dexign, (abriea.
tien, erection, and testing of atrirtures, sve.
tems. and componenls Important to saiery
shall be matntained by or itnder the enintreo]
ol the nuclear puwer unit leenreee thra e
the life of the unit.

Critcriont 2=Dctign hasee for protevtan
against natural phenomena, Strvciures, syse
tems, and components important to afey
shall be designed 10 withstand the effects of
natural phenomena such a8 carthepuikes.
tornadaes. hurricanes, floods, temunmi. and
sciches without loss of eapability in perform
their safety functions. The desipgn bases for
there structures, systems, and eonthonents
shall petlect: (1) Appropriate consideration
of the most severe of the natural phenomen.s
that have heen historically reported for the
stte and surrounding aren, with snuflicien:
margin for the Hmited accurary, guantity.
and periad of time In which the hirtorie
data have heen aceumulated, ¢2) appropriate
combinations of the eficcts of normal and
acvident cnnditions with the efertx af the
natural phenomena and ¢3) the Impuortaee
of the safety functions to bHe periormed.

Criterion J—Fire protection. Structures,
£YFioms. and components Impartant to saiety
rhall he designed and loeated to mininvize,
ennxdsient with other Iafﬂy roguiremenss,
the proabability and effect of firex and ex-
picinns. Nencombustihle and heat pevisrant
materinls #hall be used wherever practical
thronghiont the unit, partjcularly in loea.
tions snch as the contatnment and contral
roum. Fire detection and fighting ayv:iems
of appropriate eapacity and eapability shialt
he provided and designed to mintmizs the ad-
verse effects of fires on structures, sysiens,
and components important to safe:y, Firee
fighting systeins ghall Be desipned 1o assure
thet their zupture or ndvertent operatinn
does not significantly Issprir the safe1v ¢apa-
Lility of these structures, systems. and
components,

Criterion 4=FEnrironmtental and mic lo geo
sar bascr. Btructurea, gystems, e comne
ponents Impartant to eafety chnll he desizned
10 accommadate the effects of and to be rome.
patible with the envrionmental condinions
associnted with mormal operntion. mairte.
nance. testing. and postulated arciden’x, 1n.
ciuding  loss-of-cnclant accldenix.  These
structures, syaiems, and components shall Le
approprintely protected agninst dynamie of.
lecix, Including the effects of misriles, pupwe
whipping., and discharging flutds, that may
resunit from equipment fajlures and from
even:s and coaditions outside the nuclear
powes unlt,

Critcrion S=—=Sharing of structires. susteae,
and componcafs, Structurcs, systems. and
components important to gafcty shall nag be
shared between nuclear power units unless
it {s showrn that their abliity to pertorm their
safety funculonz iz not sigmficontly tme
paired by the sharing.
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11. P-atection by Multiple Fisslon Product
Barricrs

Crirerian 10—Reactor design. The reactor
core antt Associnted coolant, control, and
pootcctton systems shall he designed with
apprpriate margin to assure that speeified
wvepiable fuel design limits are not eoX-
certivdl during any condition of normal op-
cration, lucluding the effects of anticipated

© pperational ocourrences.

Criterion 11=—Reactor tnherent protection.
The reacior core ana assoctated coolant ays-
1ems shatl be designed so that in the power
aperating eange the nel effect of the prompt
iniverent  muclear feedback charncteristice
tends to compensate for a rapli ‘ncrease In
reactivity.

Criterion 12—Suppression of reactor power
o scitiet iy, The reactor core and associated
contant, control, and protection systems hall
he desiened to assure that power oscillations
which can result In conditions exceedinig
specified aceeptable fuel design imile are
Aot possible or can be reliably and readily
azieeted and suppressed.

Criterion $3—Inctrumentation and control.
Instrumentation and coatrol shall bLe pro-
vided 10 monitor variahies and systems over
their auticipated range for normal operation
amwd accident conditlons, and to maintain
them within prcscﬂhed operating ranges,
snchuding those variables and svstems which
can aifect the fission process, the integrity of
the reactor core, the reactor coolant pressure
boundary, and ke contalnment and Its
aszociated systems.

Criterion  14—Rvactor coolanl pressure
boundary. The reactor coolant pressure
howndary  shall be  designed, fabricated.
ercctedd. and tested 50 as to have an estremiely
low probability of abnormal leakage, of
raplaty propagaling fatlure, and of gruss
supure.

Criterion 15—Rcactor coolant system dee
sign. The reactor coolant system and asso-
ciated anxitlary, control, nnd protection sys-

- tems shall be designed with sufficient margin
to assure that the design conditions of the
geactor coolant pressure boundary are not
exceedled during any condition of nhormal
operation, Including anticipated operational
OSCULTENCeS,

Criterion 16—Containment deslgn. Reace

tor coutainment and assoclated systems shall
be providad to establish an esscntlally Jeake
tight barrier against the uncontroiled ree
tease of radidactivity to the environment and
to assure that the containment design con-
ditions important to safety are not exe
cceded for as long as postulated accident
conditions require,

Criterion 17—Elcctrical poiwcer systems. An
onsite clectricnl power system and an offslte
electrical power system shall be provided
1o permiz functioning of structures, sys-
tems. and components important to safety.
The zafety function for each system (assum-
ing the other system Is not Tunctioning)
shall be to provide sufficient capacity and
capahility to assure that (1) specified fee-
cepiable fuet design limits and design sone
ditions of the reactor coolant pressure bound-
ary are hot excecded as & result of antlce
ipated operational occurrences and (2) the
care is cooled and contalnment integrily and
ather vital functions are matntained in the
cvent of postulated accldents.

The onaite clectrical power sources. Includ.
Ing the batterles, and the onsite electrical
istribunion system, shall have sufficlent Ine
dependence, redundancy, and testabllity to
perform their safety functions assuming 2
single fajlure.

Clectrical power from the transmission nete
work to the switchyard shall be supplied by
vxro physically indcpendent transmisslon
Lues inot necessarily on scparate rights of
wayy tesigned and located so as to suitably

.

RULES AND REGULATIONS

minimize the ltkelihood of thelr simultancous
gallure under operating and postulated accie
dent and environmental conditions. Two
phyaleally independent clrculta from the
switchyard lo the onsite electrical distribu.
tion system shall be provided. Each of these
clrcults shall be designed to be available In
sufiicient time following a loss of all onsite
alternating current power sources and the
olhier ofiTsite elcetricat power circitit. to assure
that apecitied acceptable fuel dexign lmits
and derign conditions of Lthe reactor coolaut
pressure houndary are not exceeded. One of
these eircuits shall be designed to be availe
able within a few seconds following n lors.
of-coolanut accldent 1o assure that core coole
ing. eontainment Integrity. and other vital
safety funictions are mantained.

Provisions shall be included 1o minimize
ihe probability of losing electrical power
from any of the remaining sources as a result
of. or coincident with, the loss of power gene
erated by the huclear powet unit, the loss of
power from the transmissien network. or the
loss of power from the onsite electrical power
KOUFCCS,

Critcrion 18—Inspection and festing of
electrical powcr systems. Elcctrieal power sys-
tems Linportant to saafety shall be designed
1o permit pericclic inspection and testing of
important arens and features, such as wliring,
insulation. c-nnectlons. and switchbhonrds,
to asscas the continuity of the systems and
the condition of their components, The sys-
tems shall be designed with a capability to
test periodically (1) the aperabiiity and
functional perlormance of the components
of the syitems, such as onsite power sources,
relays. switches, and huses, and (2) the op-
crability of the aystems as a whole and. under
conditions as close to design as practieal, the
full operation sequence that brings the ays-
temz Into eperation, including operation of
applicable portions of the protection system,
and the transfer of power among the nuclear
power unit, the offsitc power system. ond the
onsite power system.

Criterion 39—Controf room. A control room
shatl be provided from which actlons can be
taken to operate the nuclear power unit
safely under normal conditions and to main.
tain It in a safe coudlition under accident
conditions, including loss-of-coolant accle
dents. Adequate radiation protection shall be
provided to permit access und occupancy of
the control room wnder acctdent conditlons
without prrsonnel recetving radiation cx-
posures in excess of 5 zem whele hody. or
its equivalent to any part of the body, for
the duration of the secldent,

Equipment at appropriate tocations ont-
side the control room shall be provided (1)
with a design capabllity for prompt hot shute
down of the reaclor, including necessary
instrumentation and controls (o maintain
thie unit in a safe condition during hot shut-
down, and (2) with a potentint eapability
for subhsequent cold shutdown of the reactor
through the use of sultable procedures.

111, Protrrtion and Reaclivity Control
Systemsx

Criterion 20—=Piolection system functions,
‘Che protection systemn shall he designed (1)
to initiate automatically the operation of
appropriate systems including the reactivity
control systems, to assurc that specified aee-
ceptable fuel design lim:is are not excecded
as & result of anticipated operational oce
currences and (2) to sensc accldent condl.
tions and to initiate the operation of systems
and components imporiant to safety.

Critcrion 21—Protection system reliadllity
and tesfability. The protection system shall
be designed for high functional relinhility
and inscrvice Lestability commensurate with
the safety functions to be performed. Ree
dundancy and indepéndence designed into
the protection system shall be sufiiclent to

assure that (1) no single fullure results In
1oss of the protecticn function and (2} ree
movat from servico of any component or
channel does not result in Joss of the re-
quired mintmum redundancy uniess the ac-
ceptable reliabllity of epcration of the
protection xystem cun be otherwise demon-
steated. The protection system shall he dee
signed to pennit perlodic testing of its funce
tioning when the genctor s In operation,
fucluding & eapability to test channels Ine
dopendently to determine fatlures and josses
of redundaney that may have oceurred.

Criterion 22—Profection system {ndepende
ence. The prolection gpstem shall be de-
signed 1o nssure thal the effects of hatural
phenomena. and of normal operating. matn«
tenance, testing. and postulated accldent
conditions on redundant channcls do not
result 1n Joss of the protection function, or
shall be demonstrated Lo be ncceptable on
some other deftined hasis. Design techiniques,
such as functionil diversity or diversity in
component design and principles of opcrae
tion. shall be uscd Lo the extent practieal to
prevent loss of the protection functlon.

Crilerion 23-—Pratcclion aysicm failure
modes. The protection systent shall he de-
signed to fall into & safe state or Into o stare
demonstrated Lo be aceeptable on some other
defined basis if conditions such as gdiscon-
nection of the system, loss of energy {e.x..
electric power, instrument air),, or postulated
adverse environments (e.g.. extreme heat or
cold, fire, pressure, steam, water, and gadia-
tion) are expsrienced.

Criterion 24—Scparation of protection and
rontrol ayrtems. The protection system shatl
be xeparated from control sysicms to Lthe ox«
tent that faiture of any single control system
component or channel, or {aflure or removat
from service of any single protection system
component or channel which is comnion o
the contrnl and protection systems leaves in-
tact a sysiem satisfying nil reliability, ree
dundaney. and indcpesdence requirements
of the protection system. Interconneciion nf
the protection and control srstems shall be
Himited £0 as to assure that safety is not sig-
nificantly impalred.

Criterion 25—Proteclion systcm requirc-
ments Jor reactivity contro! malfunclions.,
The protection system shaill be designed to
ussure that specified aecepluble fuv, design
limits are not excectled for any single mual-
funciion of the reactivity contral syatems,
such as accidental withdrawal (not sjection
or dropout) of control rods or unpianncd
dilution of soluble poison.

Critcrion 26—Rcactirity control systcn re-
dundancy end eapabdbility. Two independent
reactvity control aystems of étffcrent design
principles and preferably including a positive
moechanical means for jnserting control rods,
shall be provided. Each system shall have the
capahility to control the rate of reactivity
chauges resuiting from planned, noarinal
power changes (including xenon burnout; to
assure acceptable fucl design 1imits are not
excecded. One of the systems shall be capn-
ble of reliably controlitng reactivity changex
to assure taat under conditions of normal
operations. including anticipated operational
occurrences, and with appropriate margin
for matfunctions such as stuck rods. speci-
fied acceptable fuel desipn Imils are not ox-
ceeded. One of the syxtems shall be capable
of holding the reactor core subcritical under
cold conditions.

Criterion 27—Combined reactirity confrol
systems caopability., The reactivity control
systems shall be designed to have a combined
capabllity. in conjanction with polson addi-
tion by the emergency rore cooling system,
of reltably controlling reactivity changes to
assure that under postulated sccident cone
ditions and with appropriate margin for
stuck rods the capability to cool the core is
maintained.
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Criterion 28—Rcactivity limits. The ree
activity control systems shall be designed
with appropriate Jimits on the potential
amount and rate of reactivity increase 1o as-
sure that the effects of postulated reactivity
accidents can neither (1) result in damage to
the reactor covlant pressire boundary greater
shan limited local yielding nor (2) suffi-
cluntly disturb the corl. its support struce
wires Of other reactor pressure vesscl Intero
nals to Impatr significantly the eapahility to
erut the core. These postulated reactivity
=ecidents shall include consideration of rod
eiccrion  (unless  prevented by positive
means), i dropout, steam line rupture,
changex in feactor coolant temperature and

reroure, and €aid water addition,

Criterion 29—DProtection apainst antici-
pated operational occurrences. The protcce
tion and reactivity control systems shall be
desiened to assure an extremely high prob-
ahiity of accomplishing their safely func-
tions In the event of antleipated operational
0CCHITTONCES.

1V, Flu!® Sysiems

Ciiterion 30—~Quality of scoctor coolunt
pressure boundary, Components which are
part of the reactor eonlant pressure boundary
shall be designed, fabricated, erected, and
tested to the highest qualily standards prace
tieal. Means shall he provided for detecting
and. to the exient practical, identifytng the
tocittion of the source of reactor coolant
feakace.

Criterion 31= Fravture precention of ree
actor coolant pressure boundary. The reactor
covlant preasure boundary shall he designed
withh snflicient margin (o assure that when
streszed under aperating. mamtenance, teste
fnz, and postulated accident conditlons (3)
the houndary hichaves in a nonbrittlie manner
and (2) the prohability of rapidly propas
ganng fracture is mininuzed. The design
shisll reflees ennsideration of service tempera-
tures and other conditions of the boundary
macerial nnder operating. matntenance, teste
ine. and po<tulated accident comditlons and
the uneertaintics in determining (1) mate-
rial properties, (2) the effects of jrradiation
on material propertics, 3) residunl, steady-
atare and tranaicnt .tresses, and (4) size of
Haws, .

Critrrion 32—Intnection of reactor ¢nolant
prossure boundury, Components which are
past of the reactor coolant pressure houndary
shall be deigned 1o permit 1) periodie ine
rpection and tes.ing of important areas and
features to assesz their structural and leak-
tizht Integrity. and (2} an appropriate mate-
rial surveillance program for the reactor
pre.sure vessel,

Criterion 33—Re *ctor enolant makenp. A
svstem to supply rector coolant makeup for
n,atection agalnst small breaks In the re-
Lo 0r coolant pressure boundary shall he

provided. The system salfety function shall
be to assure that specified acceptable fucl
design limits are not excecded as & result of
reactor conlant luss due to lenkage from the
reactor conlant pressure boundary and rup-
ture of small piping or cther small compo-
nents which are part of the boundary. The
svstem shall be designed (o assure that for
ontite electrical power system  nperation
mxsuming offsite power i1s not available) and
for offsite elcctrical power system operation
(arsuming onsite power is not avatlable) the
system gafety function can he nccomplished
using the pipine, pumps, and valves ueed to
maintain eanlant Inventory during normal
reactor operation.

Criterion J{—Residual hent remoral. A syse
tem (o remove residual heat shall be pro-
wvricd. The system gafety function shall be
to transfer fis<ion vproduet decay heat and
nthep residual heat from the reactor core nt
a rate such (hat specified acceptahle fuel
dedien Timits and the design conditions of
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the reactor coolant pressure boundary are
pot excceded.

Sultable redundancy in components and
features, and suitable interconnections, leak
detection, and isolation capabilities shall be
provided to assure that for « .fite elecirical
power system operation (nssuming offsite
power Is not avallable) and for offsite clec-
trieal power sysiem operation (assuming one
site power Is not avaiiablc) the system safoty
funciton can be accomplished. [
single fajlure,

Criterion 35 -Emergency core vooling, A
system (o provide ahbundant emergency
core cooling shall be provided. The system
safety funciion shall Le to transfer heat
from the reactor core fullowing any luss of
coolant acctdent at a rate such that t1) fueld
and cind damage that could Interfere with
continucd effcctive core cooling is prevented
and (2) clagd metal-water reaction is imiied
o neglizible amounts,

Suilable redundancy in components and
featurea, and suitable interconnections, leak
detection, Isolatlon, ard containment capae
bilitics shall be provided to assure (hat for
onslie electrical power aystens operation (as-
suming olfsite power is not avajfable) and
for olfsite clectrical power sysiem operation

tassuming onsite power s not avallabley the
syatem safety funcilon ean be accomplished,
aszsumng a single fatlure,

Criterion J6—Inspcction o©f emergency
cere cnoling system. The emergency core
cuoling system shall bBe designed 1o permit
periodic Inspection of fmporiant compo-
nents, such as spray rings in the reactor
pressure vessel, water injection nozzies, and
piping. to assure the integrity and capavbliity
of the system.

Critcrion 37—=Tcsting of emcergeney core
conling sustem. The cmergency core cooling
system shall be dlesigned to permit appro-
pria‘c peri dic pressure snd functjonal teste
inz to assure (1y the structural and leak-
tight Integrity of fis components, (2) the
operability and performance of the active
companents of e system, ana (3) the oper-
ability of the system as & whole and, under
eonditions as cloze to design as practical, the
perforimance o) the full operational scquence
that brings the system Into operation, ine-
cinding operation of applicable portions of
the protestion system, the transfer between
normal and emergency pawer sources, and
the uperation of tiic assoclated cooling water
By~tem.

yc:m-rtou J8-—Containment hcat remorval.
A systemi to remove heat from the reactor
containment shall be provhicd. The system
safety function shall be to reduce rapldly,
emsistent with the functioning of other
associated systems, the conlainmen: pres-
sure and temperature following any Joss-of-
coolant accident and maintain them at
acceplably Jow Jevels,

Sultable redundancy In components and
features. and suitable intercontiections. leak
detectlon, Isoiation. and containment capa-
bilities shall be provided to assure that {or
onsite elcetrical power ryslem operation {ase
suming offalie power i8 not available) and
for offsite clectrical power sysiem operation
(assuming onslie power IS not availabley the
toatem safety function ean be accomplizhed,
assunung a single fatlure.

Criterion 39—=Inspection of containmend
heat remoral aystent, The containment heat
remioval system shall be designed to permit
periodic Inspection of important components,
such as the torus, sumps, spray nozzies, and
piping to assure the Integrity and capablitty
of the system.

Criterion 40—~Testing of containment heat
remoral system. The containment heat re-
mozral Jratem shall be Jesigned to permift
apprapriate periodic pressure and functional
testing te assure (1) the structural and
leaktiight Integrity of its components, 2)
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the operabllity and performance of the active
componcnts of the system, and (3) the opere
nbility of the system ne & whole, and, under
conditions as clore 1o the dosign as practieal,
the performance of the full operational sc-
quence that brings the sysiem into operae
tton, including opcration of applicable pore
tinns of the protection system., the transfer
betweenn narmal  And  emesgency power
sources, and the operation of the asxoviated
conling water ryatem.

Criterion Jl-Cuntainment atmosphrre
clranup. Systems to control fission producty,
hydrogen. exygen, and  other  substances
whirh may be relesred 1nto the reactor eon-
talnment shall be provided as necessary 1o
reduce. eanststent with the functioning of
other as:nclated systems, the conecntration
and quaiity of fsston prodicts relcared. to
th? envirnnmen: following postulated acci-
Uebia. wiind to eantrol the eoncentration of
hydrogen or oxygen and other rudbstances in
the contalnment runosphere Joliowing pose
tulated accirfonts to assure that contiunment
integrity 18 maintained.

Fach system shall have suwitable redune
dancy in cympananis and feature:, and suit.
able interconnectinns, leak detecting, j2ola-
tinn, and contalnment enpabllitics 1o assure
that far oneite electrical power system oper-
atlon (assuming offsite pawer iIs not arail-
abler and for offsite electrical power system
operation (assuming onsitc power is not
availabic) its sfety function ean be accom-
plished, atxuming a single fatlure.

Critcrion 42—Inspeeifon of containment
almosphere cleanup systems. The contain-
ment armosphere cleanup systems shall be
designed to permit periodic Inspection of im-
portant ermponents,. such as filter frames,
ducts. and piping to assure the Integrity and
camblitty of the systems,

Critcrion 43-=Testing of containment af-
mosphere clcanup systems. The containment
atmos phere cleanup systems shatl be designed
to permit approptiate perindle pressure anad
functional teriine to assure (1) the struce
turat and leakipht Inteseity of Its eompo-
nents, (2) the operabil:ty and performance
of the active campanents of Lthe systems such
as fnns, filters. dampers, pumps. and valves
and (3} the operability of the systems ax a
whale rind. under condltions as close to de-
sipn as pracuienl, the pesformanee of the full
operationnl sequence that brings the eys-
tems Into operation. Including operation of
applicable portions of the protection syse
tem, the transfer hetween normal and emore
gency power sotirces, and the operation of
assceinted systems.

Criterion €¢4—Cooling watrr. A system to
transfer heat from structurce. systema, and
components important to safety. tao an uhl-
mate heat sink shall he provided. The sysiem
safety function shall be to teansfer the come
hined heat load of these rtructures. systems,
nnd components under normal operating and
reeldent conditions.

Suttable redundaney fin companents and
features. and suitahle interconnections. lenk
detection. and Isolation capabilitier shall
b provides to assure that for onsite electri-
eal power rystem operatior: {(nssuming off-
site power I8 not avallable) and for offsite
electrical power system openmtion (assuming
onkite power i not avallabler the system
safety function ean be accomplished, nse
suming & stugle faflure.

Criterion 45-<Inspection of cooling wa'rr
aysiem. The enoling water aystem shatll be de.
signed 10 permit periodic inspection of Ime.
nortant components, anch as heat exchangers
and piping, to assure the integrity and ea-
paniiy of the rystem,

Criterion 46 ~Testing of cooling waler <ise
trm. The conlinz water svrtem shall v ce-
rigned to nermit appropriate periodic pres.
sure and functional testing to asenre (1) the
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structural and leaktight Integrity of its come
ponents, (2) the operohllity and the performs
ance of the nctive components of the system,
and (3) the operabllity of the system fis &
whole and, under conditlons as close to de-
=ign as practical, the performance of 1the full
operational scquence that brings the system
into operation for reactor shutdown and for
lass-of«coolant accidents, including opera-
tion of applfeable porticns of the protection
syatem and the transfer hetween nornial ana
CMPIEPACY POWES SOUTCES,

VY. Reactor Comizinment

Cribvrion 50—Coantainment dosign basls,
Thiie reactor conivnment. xtructure, include
g 2ccess epemIALe, prieiruticns, and the
cartannent heat removat syrtem shall Le
designed £9 that the contalnment strarivure
and £5 Internal cAmpartments can accome
matdat e, withiout cxreeding he desian leuks
ace mee and, with suaflicient margin, the
calculned pressure and tempesature cnsidie
tlons reruliing from any Jo=t.al.coolant ace
cident. This marzin shalt refiret eenaidera-
tion of {1V the cffects of potential energy
sources whiels have nov heen incladed In the
determinntion £f the peak ennctitians, such
as erergy in gream generators and energy
frum metal-water and other chemical reace
tiong that may resnlt from degraded emers
gensy core coaling funciienitie, 2y the Hme
ited experience and experimenthl data avoils
anle for definine accirtfent pheunmena and
conitument  responges, and (3v the eone
gervatism of the cxleulkiion.l moldel and
mput paromeers,

Critesion 5« Fracture prevention af onte
tainment presxure heundary. The reacior
contal ament houndary shintl he desizrad with
rofiicient marcity ta assure that und2r opere
asing, mmintenance, tesire, and poscutaled
acrident conditions $1) Ns ferritle magerials
hetave 111 A anabrittle manner and ¢2) the
promatilily of ranidiy propapating fraciure
s minimized. The design shall reflect con-
sidention of service temperatures and other
canditions of the containment boundary mae
terial duging operation, mainienanrce, 1oti«
ing. anid postulated accident conditions, ane
thie wneeriniutics in determining (11 mates
rlal properttes, (2) residual, steadvestate, and
trangient stresses. and (3) »ize of flaws.

Ciiterinn 52—Czpability for containment
teakepe rale testing. The reactor contalnment
and other equipment which may he subjected
to colalnment teat conditions shall he de-
sigied 20 that perindic Integrated leakapge
taze testing ¢an he condusted at contain-
ment deelen pressure.

Criterina §1=—Provisions for containment
trr.ng ond inspection. The reactnr containe
ment siall be desiened to permit {1) Inspece
tion of all important areas, such as peneira-
tions, {2) an appropriate surveillance proe
rram. and (3) periodic testing at coniaine
ment design pressure of thie leaktightness of
penctrations which have resilient seals and
expansion bellows.

Criterion §3-=Piping systems penciraling
eontainment. Fiping systems peneirnuing
primary yeactor containment shall be pro-
vided with Jeak detectinn, tsotation, and con.
tainment capabliities having reduncddancy., re-
Havllity, and performance eapabilities which
reflect the Importance to safety of Lsnlating
these piping systens. Such piping systems
shall he desizned with & eapability to test
pericdically the operability of the Isolation
valves and assoclated apparatas and to detere
mine If valve leakage Is within accepiablle
Umiis, :

Criterion  §3—~Reactor ecoolant presspre
houndary penctrating  containment. Each
linzthat s part of the reactor coolant prese
aure boundary and that penetrates primary
ceacinr contalnment shall be provided with
containment Isolation valves pa follows, utie
Jess i can be domoenstrated thot the cone
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talnment Isolatlon provisions fof & specific
cinss of lines, such as jnstrumenit iines, are
accepiable on some other defined basis:

{1) One locked closed isolation valve {ine
side anad one locked closed isolation vsive
outade contalnment: or

12) One automatie isnlation valve Inside
and one locked elozed isolation valve outside
coutatnment; or

133 One locked clased Palation valve in-
side and one attomatic isolation vaive oute
side conrainment. A rimple check valve may
not he used as the antomatle isaiation valve
r utside containment; or )

(41 Oue autumatie Isnlation valve luside
and one antomatte isolatinn valve outside
fonainment. A simple cheek valve mny not
be tiscd as thie automatic Isalation valve oute
sitle containmens.

Lsolatlon vatves outsidde enntaiument shall he
lncated as elose 1o contatnment as practicat
and upon 1os8 of Actuatine power, aurnmatle
Isulation valves shall be dresicned to 1ake the
pasitlon that provides nreater safety,

Oiher appropriate requirements to minge
mize the prohahllity or consequiences of an
accldental rupture of these lines or of lines
connecied to them shall be pruvided as
necessary 10 assure aderquate gafery. Delere
mination of the approprintencss of these
requirsments. such as hisher quality In
desin, fabrication, and testine, sdditionatl
provirions for inservice inspoction, protecs
tion azainst more severe natura) phenomena,
and addirtenal i1solation valves and enntaine
ment. shall include consideratian of the pop-
ulation density, use characterisiies, snd
physical characteristica of the site environs.

Criterinn 58-~Prirzara ensttainment tsolne
tion. ¥ach line that connecis shireesly to the
conta.nment armosphere and  peneirates
primare reactor emitalument shiall he pro-
vided with containment isolat:on valves as
follows, uniess it can be demensirated that
the enntathment lsolation provizions for a
pecific class of lines, such as instrument
linecs, »re fserptadle on some other defined
Lasis:

(L1 One locked clased Isolation valve ine
side spid one locked clos»d fsolation valve
outside cottatnment: or

(23 One automstic i=olation walre inxide
and one lock+? clured Isolation valve oute
xide conatnment: or

{31 One tocked closed Isolation wvalve Ine
side and one auromatie isolat{on valve oute
side contatnment. A simple che:ik valve niay
not be ured as the automatic xolation valve
outside coantalnment:; or

1$) One automatic i=olation walve inside
and one automatic jsolation wvalve ouiside
containment. & simple chock valve may not
be used as the automatic isolation valve cut-
side containment.

Isolatlon valves ocutside containment shall
be located as close to the contalnment as
practical and upon Joss of actuating power,
automatic Isolation valves shall be deslpgned
tn Lake the position that provides greater
xafety.

Critcrion  §7—Closcd  susicm  {aolation
ralres, Eachy line that penetrates primary re-
actor contalnment and is neither part of the
reactor €00lant pressure boundary nor cone
nected circetly 10 the containment stmos-
phere shall have at least onc contalnment
1solatlon valve which shall Be elther auto-
matic, or locked closed, or capable of remote
manual operation. This valve shall be oute
side containment and located as close to the
containment as practical. A simple check
valve may not be used gs the automatic
isolatlon valve.

Vi. Fucl and Radloaptivity Control

Critcrion 60—Control of relcascs of radio-
active matcrials to the environment. The pu-
clear power unit design shall include means

to conirul sultably the release of radloaciive
materials In gascous and liquid eMurni
and to handle radionctive solid wastes pro-
duced during normasl reactor operation, in-
cluding anticipated operational occurrences.
Sufficient holdup capacity shall be provicled
Inr relention of grscous and liquid eMucnes
comuining radloactive materials, paricu-
larly where unfavorable gite envitonmental
conditions can be expected to tmnose un.
usunl operational lmitations wupon the ree
lease of such effluents to the environme:nt.

Criterion €1—+#uel sturanc and handi:ng
and rudionclirity eontral. The fuel starage
and handling, radioactive wasie, ant other
systéing which may contain  radioacsiviey
shall be designed to assure adequate safety
under nosmat and postulated accidens con-
itions. These systems shatl e derigaed 11y
with a capability to permit inspection and
teating of eompunesits impariant tn xal
t2) with sulable shiclding for rac:
protection, £ with ajppraprinte con
ment. ennfinement, mud filtering seatema,
141 with a re-itual Bicat removat capahiliy
havine roliahithy and teerabiliry 2hat -
siecrs the Imprrtance 1o safpty of decay heas
and other residual heat remoral, and 45)
o prevent sienifieant redauction In fued
sI0Ta2C enulnnt nveutury undes acciddent
conditiens,

Criicrion 62=~Prerention of eriticalily fn
Jnel storage and handling. Criticality In he
fuel storige and handling system shall be
prevented by physical sysicms ar processes,
preferably by wuse of geometrically rafe
confisurarfons,

Criterinn G3=Nanltaring fuel and worie
storage. Appropriate syiloms shall he pra.
vided in fuel storage and radimactive wasts
rystems and associnted handling areas 14
10 deiect conditions that may eeeult in lose
af residial fieat removat eapahiliiy and ex.
cossive raciation Jevels ana (21 fo Initiate
apprapriate safety actinne,

Critrrion 63=nonito~ira redinact!city re-
Iegees. Aeans shall be pravided for moniter-
fug the reactor contalnrnent atmosphere.
spaces eontaining enmporents for recicenia.
tion of lossad-coctant accidens finlds, o™u-
ent discharee paths, and the piasnt envisons
for dmacdizhy that may he relcased from
neraal  operatine,  Including  antiepaed
sperational ocenrrences, and £54n por ttated
accldents,

(Secs. 161, 182, 63 ias. 848, 03V 42 U SC.
2201, 2032)

Dated at Washin~ton, DC., 11:is 101
dayr of February 1971,

For the Atomic Energy Commission.

W. B. McCoot.
Secrelary of thec Commission.

|FR Doc.%1 2370 Fited 2-19-71:8:48 amy)

Title 14—AERONAUTICS AND
SPACE

Chapter I—Federal Aviction Admiris-
tratien, Depariment of Transpcrtation

{Docket No, T1-EA-13: Amat. 39-1135)

PART 39—AIRWORTHINESS
DIRECTIVES
Americun Aviation Corp.
The Federal Aviation Administration!s
amending § 35.13 of Part 39 of the Fed-

cral Aviation Regulations so as {o jssue
an alrworthiness girective applicadle to
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