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DR. LAURENCE I. KOPP,
the deponent herein, being first duly sworn, was examined
and testified as follows:

DIRECT EXAMINATION

BY MS. CURRAN:

Q. Good afternoon, Dr. Kopp.

A. Good afternoon.

Q. Have you been deposed before?

A. No, I haven’t.

Q. I'm going to ask you questions regarding your

involvement in the review of the Harris Spent Fuel Pool
Expansion License Amendment Application.

A. Uh-huh.

Q. And your experiences regarding criticality
analysis in general. I don’t mean for my questions to be
confusing and if there’s any question that you don’t
understand please ask me for clarification and I‘1l1l do my
best to clarify it.

If for any reason you need a break just ask for
a break and you’re welcome to one. You’re under --
you’re aware you’re under oath --

A. Yes.

Q. -- in this deposition. Okay.

MS. CURRAN: I’'d like to ask the court reporter

to mark as Exhibit 7 the resume of Laurence,
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L-a-u-r-e-n-c-e, C. Kopp, K-o-p-p, Senior Reactor
Engineer.
(Whereupon, Exhibit Number 7 was

marked for identification.)

Q. Dr. Kopp, is this is correct copy of your
resume?

A. Yes.

Q. Do I understand correctly from your resume that

you’ve been employed with the USNRC as a senior reactor
engineer since 1965?
A. Well, I been employed with them since 1965, but

not as a senior reactor engineer.

Q. How long have you been a senior reactor
engineer?

A. Oh, probably eight or ten years.

Q. You have been identified by the NRC staff as

the only expert witness on issues of criticality safety;
are you aware of that?

A. No.

Q. Are you the only person at the NRC who is

responsible for final approval of criticality safety

applications?
A. In spent fuel pools?
Q. Yes.
A. Primarily there are some others and there are a
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few that are being trained in case I ever decide to
retire.

Q. Would you say that you are familiar with all of
the criticality analyses for spent fuel pools that are
submitted to the NRC?

A. I would say yes, the ones that have been
submitted since the early 1980ies. I think 1983, when I
first started working on criticality analysis, spent fuel
pools.

Q. Before 1983 were you involved in criticality
analysis at all?

A. Not for spent fuel pools, no.

Q. Are you the person who is presently responsible
for review of the criticality issues raised by the Harris
License Amendment Application with respect to Pools C and
D?

A. Yes.

Q. Now, the NRC staff issued request for
additional information in April of 1999 which was
respondéd to by CP&L in June of 1999 regarding
criticality issues; is that correct?

A. I'm not sure of the dates, but yes, it requests
for additional information around that time frame.

Q. And it was answered, right?

A. Yes.
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As far as you’re concerned is the NRC'’s review

of criticality issues with respect to Harris completed?

A.
Q.

Essentially it is, yes.

Have you reached a conclusion regarding the

adequacy of the criticality analysis provided by CP&L?

A.
Q.
A,

Yes.

And what is it?

I believe that it’s adequate and meets our

current regulations and requirements as far as

criticality concerns.

Q.

You were saying that you began working on

criticality issues around 1983; is that correct?

A.

Q.

Yes. Somewhere around there.

Are you familiar with the history of

criticality analyses preceding 19937

MS. UTTAL: Objection. Criticality analysis

relating to the entire spectrum?

Q. I'm sorry. The spent fuel pools.

A. Not very much.

Q. But somewhat?

A. Somewhat.

Q. I'm going to ask you some questions about that
and if you don’t know just tell me. 1Is it correct to say

that around the time of issuance of General Design

Criterion 62 to 10 CFR Part 50, Appendix A, there were no
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license tec specs requiring boron to be present in fuel
pool cooling water?

A. Could you restate that.

Q. Is it correct to say that at the time, around
the time of the promulgation of GDC 62 --

A. Uh-huh.

Q. -- there were no tec specs in nuclear power
plant licenses requiring soluble boron to be present in
fuel pool cooling waterx?

A. I'm not sure but I believe there always has
been tec specs in many plants that are requiring soluble
boron in the pool with a minimum concentration.

Q. Do you know if it is required by the tec specs
for Harris?

A. There is a tec spec for Harris that requires a
minimum boron concentration in the reactor cooling system
and in portions of the refueling cancel, and during
refueling everything is connected to the spent fuel pool.
So in that sense there is a specification for a minimum
boron concentration for spent fuel pool. During
refueling everything is open so there’s a continuous
system.

Q. So is it correct to say that the tec specs do
not specifically call for a specific, for a level boron

concentration in the spent fuel pools?
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A. That’s right.

Q. Do you know when was the first time that such a
requirement was entered into the tec specs for any
nuclear plant?

MS. UTTAL: By such a requirement --

Q. For soluble boron and spent fuel pools.

A, I don’'t recall.

Q. You haven’t hazarded a guess or a arange?

A. As far as, as long as I remember it it’s been

in most of the tecnical specifications.

Q. But your memory goes back to, say, the early
‘80ies.

A, For that specification, yes.

Q. So why is Harris different?

A. Well, it has been in some specs and it has not

been others. There was no requirement to have it in all
the technical specifications up until a few years ago

when we developed the improved technical specifications.

Q. What year was that?

A. I1'd say about, between three to five years ago.
Q. Were the improved technical specifications --
A. Can I clarify?

Q. Sure.

A. I don’'t know if I said it was required in all

technical specifications in the past. It had been in
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many technical specifications in the past but it was not
a requirement as far as I know.

Q. Okay. Would this be a requirement in, when you
talk about the new and improved technical specifications,
would you be referring to New Reg 1431, the Standard

Technical Specifications for Westingtonhouse Plants?

A. Yes.
Q. Now, my copy of that is dated September 1992.
That’s for Volume, it just says Volume I. It doesn’'t

give a revision number. Revision Zero. Would that seem
to be --
MR. HOLLAWAY: Do you want to take a look at
that?
Q. I don’‘t have the whole thing but you’'re welcome

to look at it, the first page.

A. Yes. This is it. This is what I'm referring
to.

Q. So that would have been around 1992.

A. Has it that long ago?

Q. Time flies, doesn’t it? So just to make sure I

understand, it was with the promulgation of these
standard tec specs that it became an NRC requirement to
include a provision for soluble boron in spent fuel pools
in the tec specs.

A. For those plants that adopted the improved
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standard tec specs and eliminated their older tec specs.

Q. And in what proportions of plants did that?

A. Well, it’s a continuing basis. They’re coming
in gradually. Some of them are adopting the improved tec
specs and others are not. I don’t know what percentage
have adopted them and what percentage have not adopted
them.

Q. Is it the NRC’s goal that most or all plants
will adopt these?

A. I don’t know if it’s our goal, but it’s a joint
effort by NRC and industry to simply tec specs and make
them more consistent among different venders.

Q. Would it be correct to say that at the time of
the promulgation of GDC-62 or thereabouts, which was in
1971, there were no technical specifications in nuclear
power plant licenses that imposed burnup limits on fuel
to be stored in fuel pools?

A. As far as I recall that’s right, there were
none.

Q. When was a burnup limit on fuel stored in pools
first inserted in a set of nuclear power plant tec specs?
A, I'd have to be guessing, but I will say the

early 1980ies, maybe 1981, ’'82.

Q. Do you remember what the plant was?

A. No, I don’t.
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Q. Do you remember what the circumstances were?
A. I'm not sure.
Q. Was it a license amendment application for high

density storage racks?
A. I'm not sure if it was a license amendment or
just a vender that came in requesting NRC review and

approval of the concept.

Q. And the NRC approved the concept?
A. Yes.
Q. Do you know whether it was the plant’s specific

approval or a generic approval that was given?

A, I'm not sure.

Q. Do you know if at the time the NRC gave
approval of the change in the tec specs was this
accompanied by a criticality analysis?

A. Yes. I would say so. Although I was not
involved in the review.

Q. At that time was there any supporting
assessment by the NRC or the applicant or what ever
vender was involved of the risk of making this change to
the means for controlling criticality?

A. I don’t know. I was not involved.

Q. Has the NRC performed any evaluations of the
likelihood of a boron dilution event in Pools C and D at

Harris?
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A. The NRC, no, no.

Q. Has the NRC requested CP&L to perform any such
evaluation?

A. The evaluation was performed. It was part of

the license amendment. The criticality analysis that
shows there’s a five percent criticality margin without
boron in the pool water is essentially the boron dilution
event.

Q. But was there any evaluation by CP&L or any
other party of the likelihood of a boron dilution event
in Pools C and D?

A. Not that I know of, no.

Q. Has the NRC performed any evaluation of the set
of scenarios by which CP&L might place one or more fuel
assembly -- strike that. Has the NRC performed any
evaluation of the set of scenarios by which CP&L might
place one or more out-of-compliance fuel assembly in
Pools C or D?

MS. UTTAL: Do you need the question to be more
specific?

THE DEPONENT: Yeah. I’'m not sure of the
evaluation of the scenario.

Q. Has the NRC attempted to identify possible
scenarios or predict the probability of scenarios by

which CP&L might place one or more out-of-compliance fuel
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assemblies in Pools C or D?

MS. UTTAL: Objection. That’s a compound
question. You’re asking him whether the NRC
has done analysis to predict the probability or I
assume an analysis of the, how something like that
would happen? Are those the two things you’re
asking?
Q. To identify possible scenarios and to predict

their probability. Or to predict their probability?

14

A. No. We haven’t done either of those. If I may

say, we assumed the probability of misplacing the fuel
assemblies, one, that’s why we required the analysis be
done, for 100 percent probability to misplace the fuel
assembly. That was the basis for our request for
additional information on that analysis.

Q. Has the NRC done any evaluation of the set of
scenarios by which through a single error CP&L might
place more than one out-of-compliance fuel assembly in

Pools C or D?

A, No.

Q. Has the NRC requested CP&L to perform any such
analysis?

A. No.

Q. I'm going to ask you a question that may sound

familiar. I asked Dr. Turner the same thing. I’'d like
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to ask some questions regarding how you, as a
professional criticality analyst, would evaluate the
envelope of criticality events -- I'm sorry, to identify
the envelope of criticality events that could occur at
Harris.

I‘'d 1like you to considef a hypothetical problem
in criticality analysis for fuel in pools. In this
problem the physical configuration of the racks is fixed.
The variables are, one, soluble boron and, two, the
combined burnup, slash, enrichment of the fuel. 1In this
problem some number of fuel assemblies may exceed
acceptable burnup, splash, enrichment levels.

In addition boron concentration may be anywhere
from zero to 2000 PPM. Your task in this problem is to
identify the set of scenarios involving combinations of
parameters, one, which is soluble boron and, two, which
is the combined burnup, slash, enrichment of the fuel.
Such that criticality just occurs. I.e., k effective
equals one.

For the purposes of this problem I’'d like you
to define that set of scenarios as the envelope of
criticality events for this pool.

A. Okay. First of all may I say that if the fuel
assembly exceeds the burnup enrichment limits it’s safer

that it was below the burnup enrichment limits. The
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curve is a curve that requires burnup to either meet that
limit or exceed it. Not be below it. So if your burnup
is higher than the tec spec limit on the burnup you’'re
safer, you're fuel assembly is less reactive.

Q. And the problem I’m posing to you within the
envelope the fuel will be more reactive; outside the

envelope the fuel will be less reactive. Do you

understand?
A. Right.
Q. Using this hypothetical how would one determine

the envelope of scenarios involved in criticality?

A. We base it on NRC requirements which require
criticality not to be reached but to maintain the
five-percent subcriticality margin at all times, even for
the worst conceivable accident which would be a loss of
all the boron in pool water, somehow diluted the pool
from 2000 PPM down to zero, the calculations showed
you’'re still at least five-percent subcritical. And as
far as an envelope of calculations that seems to me to be
the bounding point.

Q. But I’'ve asked you to look at a combination of
events involving two factors.

A. Right.

Q. We have factor one, which is soluble boron and

factor two, the combined burnup enrichment of the fuel.
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So I'm asking you to look at combinations of these
factors. And in looking at those combinations I would
assume there are various combinations you would look at,
how would you determine the envelope?
MS. UTTAL: Objection. He'’s already stated
that the envelope or the bounding, the boundary

is the loss of boron. 1I don’t know what purpose is

served by talking about things that are inside the

boundaries, or he stated what the outside boundary
is.

A. The burnup curves are based on a five-percent
subcriticality margin assuming no credit for boron. One
never goes through some type of analysis where you would
be critical, so one never does calculate a k effective
1.0. We always have a five-percent safety margin.

Q. But what you just said to me assumes that
there’s only one misplaced fuel assembly, right?

A. No. What I said assumes that we have the
maximum reactivity accident possible. Loss of all the
boron in the pool water.

Q. Is that your professional answer as a scientist
to the question?

A. Yes.

Q. One of the pieces of guidance that the NRC uses

to evaluate criticality analyses is proposed Revision 2
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to Reg Guide 1.13 which is dated December 1981; is that
correct?
Would you like me to show you that document?

A. I know what document you’re talking about.
That was never officially issued as a reg guide and
therefore it’s hard to say that it’s something that the
commission would rely on.

Q. Well, I'm asking what the staff relies on.
Does the staff rely on it?

A. I do not rely on it. I know what’s in there,
but I know some of things in there are not, are obsolete
and I know some of the things in there have been updated
since then.

Q. In terms of criticality analysis. Well, why
don’t I pass this out and ask the reporter to mark as
Exhibit 8, Proposed Revision 2 to Regulatory Guide 1.13,
entitled Spent Fuel Storage Facility Design Basis. 1It’'s
dated December 1981.

(Whereupon, Exhibit Number 8 was
marked for identification.)

Q. Dr. Kopp, this document that I’'m showing you,
is thie a copy of the guidance document we'’ve been
talking about?

A. It’s a copy of Proposed Reg Guide 1.13, yes.

Q. Okay. Now as you were saying a little earlier
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that is still in proposed or draft form, right?

A. I don’t know what’s happened to it now. 1It’s
almost 20 years and I have not heard anything about it.

Q. You haven’t heard any rumors that it’s about to
come out?

A, No.

Q. We’re all waiting. Can you tell me what
measures or what aspects of the guidance that relate to
criticality control have been changed or updated?

A. As far as I see it’s been updated to reflect
the recent position that wé have granted in partial
credit for soluble boron for normal conditions.

Q. And in what case was that granted?

A. It was a generic topical report from
Westinghouse that we reviewed and approved three years
ago. Somewhere in that time frame.

Q. So that’s the one thing that you can offer that

is changed since this --

A, Yes.

Q. -- draft or reg guide was published?
A. From quickly glancing at it, yes.

Q. Okay. Dr. Kopp, you were here for the

deposition of Dr. Turner; is that correct?
A. Yes.

Q. Do you recall a discussion about an
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unsubstantiated rumor that the NRC is having second

thoughts and may rescind it’s approval of partial boron

credit?

A, Yes.

Q. Is there any truth to that rumor?

A. Not that I know of.

Q. Do you know where that rumor may have come
from?

A. No, I don‘t.

Q. You have no idea what would have started it?

A. No. We have granted partial boron credit for
several plants already.

Q. Which plants are those?

A. Prairie Island was the first. I believe Vogtle
was another one. V-o-g-t-l-e.

Q. Was Comanche Peak another one?

A. I'm not sure if it was Comanche Peak or South
Texas. It might have been both of those. Some have not,
the amendment has not officially gone out yet.

St. Lucy II was also another. I‘'m not sure
which of these have already been officially approved and
which were just approved by our branch as far as
criticality goes.

MS. CURRAN: 1I'd like to as the court reporter

to mark as Exhibit 9 an August 1998 memorandum from
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Laurence Kopp, Senior Reactor Engineer, Reactor
System Branch, Division of Systems Safety and
Analysis to Timothy Collins, Chief Reactor
Systems Branch, Division of Systems Safety and
Analysis.

Attached to it is a document entitled
Guidance on the Regulatory Requirements for
Criticality Analysis of Fuel Storage at Light-Water
Reactor Power Plants.

(Whereupon Exhibit Number 9

was marked for identification.)

Q. Do you recognize this document, Dr. Kopp?
A. Yes.
Q. To what extent, if any, did you participate in

the preparation of the guidance document that’s attached
to this cover memo?

A. Well, I finalized it. It was begin maybe eight
or ten years previous to this by several members of our
branch. And we.finally got it issued in 1998.

Q. So at the time this was written you approved it
and it represented your views.

A, Yes. It was an update of the previous guidance
that had gone out by the so-called Grimes letter, things
that had been approved since then. And we wanted to get

them all down in an official document and told what they
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were.

Q. Does that document supersede the Grimes letter?

A, Well, it’s not an additional NRC document.

It’s a memo from me to my branch chief and it was put in
the PDR, but as such it is not an official NRC document.

Q. But the Grimes letter is in contrast?

A. Well, the Grimes letter would be equivalent to
a generic letter nowadays. I guess back in those times
they didn’t have such a thing. So the Grimes letter went
through a series of compariances, various, I’'m sure how
high. But this only went from myself to my branch chief.

But it presents no new policy, it’s just an
update of existing methodologies and approvals that have
been made by the staff since the so-called Grimes letter.

Q. So this document summarizes the state of
existing regulatory guidance?

A. That’s right.

Q. Would you please turn to page 7 of the attached
guidance document. Do you see towards bottom of the page
Section B entitled Additional Considerations?

A. Yes.

Q. Do you see also paragraph 2 under heading B?

A Yes.

Q. Would you read paragraph 2 to yourself.
A

. When this, there's a sentence in paragraph 2
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that states, "Normally a misloading error involving only
a single assembly need be considered unless there are

circumstances that make multiple loading errors

creditible." Is that correct?
A. Yes.
Q. In evaluating a license amendment application

or a licensing application for spent fuel storage that
involves criticality analysis, does the NRC apply this
particular sentence, this consideration raised in this
sentence to the application?

A. It applies in that normally we consider, we
require an analysis of of a single misloading event.
) Q. Normally does the staff make any determination
as to whether there are circumstances that’s make
multiple loading errors credible?

A. The staff doeén't. No.

Q. Does the staff ask a licensee or license
applicant to do that?

A. Not that I'm aware of, no.

Q. Did the staff ask the license applicant to do
that in the Harris case?

A. No.

Q. So is it fair to say that the staff simply

doesn’t apply the aspect of this sentence which says

"unless there are circumstances that make multiple
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loading errors credible?"

MS. UTTAL: Objection. You can answer.

A. The reason this is in here is that if something
developes in the future, that I can’t foresee now what
the circumstance would be, but we wanted something in
here to cbver possible circumstances in the future where
more than a single misloading might be feasible.

We have not run into that as far as I know to
the present time, but to make this all encompassing
instead of revising it for the future, we decided to put
something like that to cover future possible
circumstances.

Q. But the purpose of this is to provide for such
consideration in case you should run into such
circumstances; is that right?

A. Yes.

Q. But you don’t go looking for them, you just
wait to see if you run into them. |

A. Yes.

Q. Please describe what circumstances, if any, and
under what regulatory requirements, if any, the NRC
requires recording of the misplacement of fresh or spent
fuel in spent fuel storage pools.

A, It would probably be a licensing, an LER. If

you violated your tec spec requirements or fuel loading
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patterns there would be a license event report that is
required.

Q. Okay. And in an earlier discussion I had‘asked
you if you could give me a date when, I had asked you to
give me a date when burnup limits were first included in

tec specs, and what was the date you gave me?

A. I think it was early ’‘80ies; 1982, 1983.

Q. So would that correspond to fuel loading
requirements?

A. I'm trying to think of when we went to

multi-region racks and whether it was, if it was only due
to burnup credit or whether there may have been some
other reason. I’'m not sure, but I would think that would
be around the time we first --

Q. To your knowledge does the NRC keep records,
data, or documents that describe the practical experience
of nuclear power plant operators with fresh or spent fuel
misplacement in fuel storage pools?

A. Well, in the sense that these events are
reported to LER’s, there would be a record of them.
Whether there’s a compilation of them I’m not sure. But
they’re certainly available.

Q. For your purposes or for your divisions
purposes of evaluating criticality analyses does the NRC

keep any such compilations?
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A. Not that I know of. Mainly for the reason that
we require a misloading event to be analyzed anyway.

Q. I'm sorry, I didn’t --

A. We require a misloading event to be one of the
analyzed accidents. Whether there are incidents in the
past or not does not seem to be of concern here since we
require the event anyway to be analyzed.

Q. Do you see any difference between misplacement,
misidentification and mischaracterization of spent fuel
assemblies, or fuel assemblies?

A. Would you please -- misplacement --

Q. Misplacement, misidentification and
mischaracterization.

A, It would seem to me it would be three separate
entities, items.

Q. Has the NRC ever evaluated whether a single
misidentification error could lead to multiple
misplacement of fuel?

A, No.

Q. Has the NRC ever evaluated whether a single
mischaracterization error could lead to multiple
misplacement of fuel?

A. No. When you say the "NRC," I'm answering for
myself. For my experience with this analysis. I don’t

recall any other offices in the NRC that would be
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evaluating this either. I can’t speak for them.

Q. And are you familiar with any industry
e§a1uations of either of those two things, either
mischaracterization or misidentification leading to
misplacement of more than one assembly?

A. No.

Q. Has the NRC performed or obtained any analysis
or evaluation of the practical experience of nuclear
power plant operators with fresh or spent fuel

misplacement in fuel storage pools?

A. Obtained what?

Q. Do you want me to read it again?

A. Yes, please.

Q. Has the NRC performed or obtained any analysis

or evaluation of the practical experience of nuclear
power plants operators with fresh or spent fuel
misplacement in fuel storage pools?

MS. UTTAL: Objection. Could you be more
percise in your term about practical experience. Do
you mean an analyeis of actual events?

Q. By practical experience I mean actual events.

A. The question was have we evaluated any actual
events of misloadings?

Q. Right. Well, have you evaluated the composite

experience of licensees with misloading events?
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A. No.

Q. Has the NRC performed or obtained any analysis
of the probability of misplacing fresh or spent fuel in
fuel storage pools?

A. As I said before, we assume the probabilities
is a hundred percent because we require that analysis to
be performed. We require a misplaced fuel assembly to be
analyzed. |

Q. But let me just clarify. You require as a
matter of practice the misplacement of a single fuel

assembly to be analyzed.

A. Right.

Q. My question was broader than that.

A. Could you repeat it.

Q. Has the NRC performed or obtained any analysis

of the probability of misplacing fresh or spent fuel in
fuel storage pools?

Why don‘t I try answering and you tell me if my
answer is correct.

A. Yeah. Throwing in the probabilities is what is
confusing me. As I said, by requiring the event to be
analyzed we assume its probability is a hundred percent
in a single misplaced assembly.

Q. And you haven’t looked at the probability of

misplacing more than one fuel assembly.
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A. We haven’t looked at the probability, but we

have done analysis of misplacing more than one fuel

assembly.
Q. Could you explain that.
A. Well, we had someone in our branch recently, it

wasn’'t Dr. Thompson’s concern, misplace fresh fuel
assembly in every location in a rack, in one of the
Shearon Harris racks. And I think he was conservative in
that he used a 10 by 8 arrangement of racks which would
be 80 cells. So 80 cells contain fresh five
weight-percent fuel. And the result was still less than
critical. That was 200 PPM of boron.

So misplacing 80 fuel assemblies is highly
conservative because there probably wouldn’t be anywhere
near that many fresh pool assemblies at a time on site
and misloading a whole rack is highly unlikely.

Q. Was this analysis documented anywhere?

A. No. We just performed it recently. Within a
week or so.

Q. So, but did someone write it down when you
performed it?

A. No. 1It’'s in the process now of being
officially documented.

Q. Will we be able to get a copy of it when it is?

A, Sure.
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Q. Okay. You just described for me an analysis
that the staff did assuming that there were 80 misplaced
fuel assemblies in Pools C or D.

A. Yes.

And that the boron was present --

A. 'Yes.

Q. -- at 2000 PPM.

A. Right.

Q. And you had told me earlier that at the other

extreme you have evaluated a situation where there’s no
fuel misplacement but there’s no boron.

A. That'’s right.

Q. And you'’'ve also evaluated, or Holtec has
evaluated, a situation where there is one fuel
misplacement and no boron.

A. That’s right. Which is beyond what we normally
require for analysis.

Q. So is it correct to say that those are
basically two extremes?

A. I would say so, yes.

Q. Are there other combinations of events that you
could envision that could cause criticality; for
instance, misplacement of less, somewhere between zero
and 80, or one in 80 fuel assemblies, and some diminution

in boron concentration in the pool?
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A. I don’t know. I haven’t looked at that. I
haven’t considered that because that does not conform to
what we, our basis for the double contingency principle.

Q. But would it be correct to say that if you as a
scientist were trying to establish the envelope of
scenarios that could cause criticality at Harris, that
you would look at various combinations of the two
factors, fuel misplacement and boron dilution, to see

where in those various combinations criticality could

occur?
MS. UTTAL: That'’s been asked and answered.
Q. Please answer the question.
A. No. We don’t look at those séenarios.
Q. I'm not asking what you do look at, I'm asking

what you would look at.

A. No. We would not look at that because we would
consider scenarios like that to be highly, extremely
unlikely.

Q. So why did you look at the misplacement of 80
fresh assemblies in the rack?

A. Just to satisfy ourselves and Dr. Thompson.

Q. Would it surprise you if Dr. Thompson weren'’t
satisfied by that?

A. No.

MS. UTTAL: Diane, it’s been about an hour, how
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about a break.
MS. CURRAN: Okay. Sure.
(Whereupon a break was taken.).
THE DEPONENT: May I clarify something?
MS. CURRAN: Sure.
THE DEPONENT: We talked about the memo from

myself to Mr. Collins of August 19th, 1998.

Q. Yes.
A. It was not an official NRC document. I would
like to clarify the reason for the document. It was

primarily for guidance for new members or future members
of our branch that would be doing criticality analysis of
spent fuel pools. And after it was written the
management decided that maybe it should be promulgated to
industry too, so he put it in PDR as an updated,
essentially, version of the Grimes letter.

So original reason it was written was for
members of our branch, new members of our branch that
might be éoming in to supply them with things that we
have already reviewed and separated as far as guidance in

the criticality analysis of spent fuel pools.

Q. When was it put in it PDR?

A. I guess August 19th, 1998.

Q. And did the staff solicit comments on the memo?
A

. No. Within the branch.
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Q. Oh, within the branch --

A. Right.

Q. -- you solicited comments, but not from the
industry. |

A. No. No.

Q. So you put it in the PDR with thoughts that you

might get comments from industry if you put it there or,
maybe I misunderstood you. When you said something about

getting comments, you meant from within the branch?

A. Within the branch.

Q. And not from industry.

A. Right.

Q. Okay. In Dr. Turner’s deposition he mentioned

that he thought there might be a list of fuel
misplacement events kept by the the NRC. Do you recall
that?

A. As I said, there are LER’s that come in, but I

don’‘t know if there’s a compilation of them or not.

Q. So you’re not?
A. I'm not familiar with them.
Q. Okay. Has the NRC performed any analysis of

the consequence of misplacing one or more fresh or spent
fuel assemblies in fuel storage pools?
A. Yes.

Q. And where would that be found?
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A. The analysis I mentioned that was done this
past week or so that we’re preparing a memo on, where we

misplaced an entire rack with fresh fuel assemblies.

Q. All right. But that’s the only one that you
know of?
A. That we did ourselves, that we analyzed

ourselves? Yes.

Q. Do you know of any that have been prepared by
any other entity?

MS. UTTAL: Are you speaking of CP&L’'s
application or any application?

Q. Anyone.

MS. UTTAL: Any kind of analysis of
misplacement.

A. You meén where there have been multiple
misplacements?

MS. UTTAL: She said single or more.

Q. Single or multiple.

A, I'm not certain. I have seen statements in the
past that to the effect that an entire rackAcould be
misloaded with fresh fuel assemblies and with credit for
boron, one would still maintain the five-percent
subcriticality margin. I have seen that with various
other submittals. |

But we’ve never varified that ourselves. and
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that’'s why we decided this week to actually do a
calculation and see if would be true for Shearon Harris.
And we found we are subcritical for the entire rack.

Q. Okay. Under what circumstances, if any, and
under what regulatory requirements, if any, does the NRC
require the reporting of errors in controlling boron
concentration in the water of fuel storage pools?

A. I'm not sure if there would be any requirements
for reporting that. If the boron concentration were a
minimum boron concentration were in tec specs and if that
were violated during the surveillance interval, there
would be a certain amount of time where one could
reborate and get back up to the required minimum level.
And that would not be really I guess reportable unless
one did not borate in time. There’s a certain interval
where you come back within regulations.

A. I see. And if you correct it with appropriate
intervals it’s not a reportable event; is that what
you’re saying?

A. Right.

Q. Okay. To the extent that boron dilution events
are reported to the NRC, does the NRC keep any
centralized record of boron dilution events that you
know?

A. It would be the same as the LER’s for fuel
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Q. Has the NRC performed or obtained any analysis

or evaluation of nuclear power plant operator’s

experience with controlling boron concentrations in fuel

storage pools?

A. Not that I know of.

MS. CURRAN: 1I’'d like to ask the court reporter

to mark as Exhibit 10 an October 25th, 1996 letter

from Timothy E. Collins, Acting Chief, Reactor
System Branch, Division of System Safety and

Analysis, NRC, to Mr. Tom Green, Chairman

Westinghouse Owner’s Group. Subject: Acceptance

for Referencing of Licensing Topical Report
WCAP-14416-P, Westinghouse Special Fuel Rack

Criticality Analysis. Methodology.

Attached to this cover letter is a Safety

Evaluation by the Office of Nuclear Reactor

Regulation relating to Topical Report WCAP-14416-P.

(Whereupon, Exhibit Number 10 was

marked for identification.)

Q. Dr. Kopp, are you familiar with this document?

Yes, I am.

Q. If you would turn to page 10 -- actually page

[

10 is a continuation of a discussion that starts on page
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8, Section 3.7 entitled Soluble Boron Credit Methodology;
isn’t that correct?

A. Yes.

Q. If you look at the second full paragraph on
page 10 of the SER, I'd like to ask you about a sentence
that reads: "However, a boron dilution analysis will be
performed for each plant requesting soluble boron credit
to ensure that sufficient time is available to detect and
mitigate the dilutioﬁ before the 0.95 k effective design
basis is exceeded and submitted to the NRC for review."
In parentheses, "Ref, dot, 29."

Can you explain to me what is meant by this
sentence and the reference to Ref 29°?

A. Yes. This is the new methodology that I spoke
of earlier. This is one of the reasons for updating the
Grimes letter. This is a recent approval we gave for
crediting partial soluble boron in spent fuel pools. And
since we are allowing, not for Shearon Harris, but for
some reactors, credit for soluble boron under normal
conditions to meet .95, this would now require a new
accident to be evaluated which would be the boron
dilution event.

For other plants, such as Shearon Harris, which
do not take credit for soluble boron during normal

conditions, the fact that they calculate the five percent
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subcriticality margin in pure water takes care of the
boron dilution event, that is complete dilution.

For these newer plants that want to take credit
for the new methodology. They still must show they are
subcritical with no boron, k effective is less than one,
but to meet the k arc criteria, k effective less than or
equal to .95, they can take credit for a certain amount
of soluble boron. So because of that we require them now
to do a boron solution analysis to show that they would
get them below .95 dilution event.

Q. Okay. But Reference 29 in parentheses, when I
turn to the back of this SER, Reference 29 is "Cassidy,
B., et. al., Westinghouse Owners Group Evaluation of the
Potential for Diluting PWR Spent Fuel Pools, WCAP-14181,
July 1995."

How does that Reference 29 relate to what we
were just reading on page 10°?

A. That was a companion to this Westinghouse
report which requested credit for partial boron. 1In
order to prove that methodology I said they have to do a
boron dilution event analysis. And this other report
that you referenced shows how to do an analysis of a
boron dilution event in the PWR.

Q. So the reason for the mention of Reference 29

is that this is a way for licensees to do the boron
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dilution analysis and that, that will meet NRC approval?
A. When they want credit for this methodology,

partial boron credit, yes.

Q. And has the NRC approved Reference 29 for that
purpose?
A. No. The approval of a boron dilution event we

decide is done on a case by case basis because the plans
vary so much. The amount of, the volume of water that
can be inserted into a pool for dilution varies from
plant to plant through the mode of inserting it, the
capacity of the pools vary. We decided a generic
dilution event would not be worth anything or worth much,
so we decided to, the people that wanted to accept this
methodology for partial boron credit would have to do a
plan specific for boron dilution analysis for their
specific spent fuel pool. That’s why that boron dilution
event was never approved or accepted. It was a generic
type of topical report.

Q. Okay.

Q. Has the NRC performed or obtained any analysis
of the probability and/or consequences of potential
accidents resulting from improper boron concentration in
fuel storage pool water?

A, Only the analysis that shows that the zero PPM

of boron when there’s still a five-percent subcritical
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complete dilution.

Q. That was the analysis you referred to earlier,
right?
A, That’s the analysis that everyone does, is

required to do, for their spent fuel pool except those
that want to adopt 'a new methodology for partial boron
credit.

Q. Has the NRC performed or obtain any analysis of
the probability and/or consequences of potential
criticality events in spent fuel storage pools involving
fresh and/or spent fuel pool?

A. The single fuel assembly misloading event that
is normally presented and was presented by Shearon Harris
for their cooling, plus the recent calculation that the
NRC staff did in misloading an entire fuel rack with
fresh fuel.

MS. CURRAN: I don’t have anymore questions.
MR. HOLLAWAY: I have one question.
CROSS-EXAMINATION
BY MR. HOLLAWAY:

Q. Dr. Kopp, this should be simple. Just one
question. Dr. Kopp, in your opinion does the term
"reactivity” include the effects of burnup?

A. Certainly burnup determines the reactivity of a

fuel assembly.
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MR. HOLLAWAY: That’s all. I have no other
questions.

MS. UTTAL: I have no questions.

MS. CURRAN: Okay.

* % % % %

(Whereupon, these proceedings concluded at 3:30 p.m.)
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spent fuel storage facilities at nuclear power stations. This standard was
approv:d by the American National Standards Committee N18, Nuclear Desig:.
Criteria. It was subsequently approved and designated ANSI N210-1976/ANS-57.2,
"Design Objectives for Light Water Reactor Spent Fuel Storage Facilities at
Nuclear Power Stations," by the American National Standards Institute on

April 12, 1976.

Primary facility design objectives are:
a. To prevent loss of water from the fuel pool that would uncover fuel,
b. To protect the spent fuel from mechanical damage, and
c. To provide the capability for limiting the potential offsite exposures
in the event of significant release of radioactivity from the fuel.
If spent fuel storage facilities are not provided with adequate protective
features, radioactive materials could be released to the environment as a result

of efther loss of water from the storage pool or mechanical damage to fuel within
the pootl.

1. LOSS OF WATER FROM STORAGE POOL

Unless protective measures are taken to prevent the loss of water from a
fuel storage pool, the spent fuel could overheat and cause damage to fuel cladding
fntegrity, which could result in the release of radiocactive materials to the
environment. Equipment faflures in systems connected to the pool could also
result in the loss of pool water. A permanent coolant makeup system designed
with suitable redundancy or backup would prevent the fuel from being uncovered
should pool leaks occur. Further, early detection of pool leakage ind fuel
damage can be made using pool-water-level monitors and pool radiatior monitors
that alarm locally and also at a continuously manned location to ensure timely
operation of building filtration systems. Natural events such as earthquakes
or high winds can damage the fuel pool either directly or by the generation of
missiles. Earthquakes or high winds could also cause structures or cranes to
fall inte the pool. Designing the facility to withstand these occu: ~ences without
significant loss of watertight integrity will alleviate these concerns.

1.13-2



2. MHECHANICAL DAMAGE TO FUEL

The release of radioactive material from fuel may occur as a result of
fuel-cladding failures or mechanical damage caused by the dropping of fuel
elements or objects onto fuel elements during the refueling process and at
other times. '

Plant arrangements consider low-probabilfty accidents such as the dropping
of heavy loads (e.g., a 100-ton fuel cask) where such loads are positioned or
moved fn or over the spent fuel pool. It is desirable that cranes capable of
carrying heavy ‘oads be prevented from moving into the vicinity of the stored
fuel.

Missiles generated by high winds also are 2 potentfal cause of mechanical
damage to fuel. This concern can be eliminated by designing the fuel storage
facility to preclude the possibility of the fuel being struck by missiles
generated by high winds.

3. LIMITING POTENTIAL OFFSITE EXPOSURES

Mechanfcal damage to the fuel! might cause significant offsite doses unless
dose reduction features are provided. Dose reduction designs such as negative
pressure in the fuel handling building during movenment of spent fuel would
prevent exfiltration and ensure that any activity released to the fuel handling
building will be treated by an engineered safety feature (ESF) grade filtration
system before release to the environment. Even if measures not described are
used to maintain the desired negative pressure, small leaks from the building
may still occur as a result of structural failure or other unforeseen events.

The staff considers Seismic Category I design assumptions acceptable
for the spent fuel pool cnoling, makeup, and cleanup systems. Tornado protectior
requirements are acceptable for the water makeup source and its deliver .ystem,
the pool structure, the building housing the pool, and the filtratior .Ltilatios
system. Regulatory Guide 1.52, "Design, Testing, and Maintenance Cr -~i{a for
Post Accident Engineered-Safety-Feature Atmosphere Cleanup System / " Ytration
and Adsorption Units of Light-Water-Cooled NHuclear Power Plants," & egulatory
Guide 1.140, "Design, Testing, and Maintenance Criteria for Normal V. .ilation
Exhaust System Air Filtration and Adsorption Units of Light-Water-Cooied Nuclear

1.13-3



Power Plants,” provise guidelines to )imit potential offsite expasures through
the filtration-ventilation system of :he poo! building.

Occupational radiation exposure is kept as low as is reasonably achievable
(ALARA) in =) activities involving personnel, and efforts toward maintaining
exposures A....n “re considered in the design, construction, and operational
phases. ‘uidance n maintaining exposures ALARA is provided in Regulatory
Guide 8.8, "Information Relevant to Ensuring That Occ.pational Radiation
Exposures at Nuclear Power Stations Will Be As Low As Is Reasonably Achievable.'

C. REGULATORY POSITION

The requirements in A" [ N210-1976/ANS-57.2, "Design Objectives for Light
Water Reactor Spent Fuel Storage Facilities at Nuclear Power Stations,'* are
generally acceptable to the NRC staff as a means for complying with the require-
ments of General Design Criterion 61, "Fuel Storage and Handling and Radio-
activity Control," of Appendix A, "General Design Criteria for Nuclear
Power Plants," to 10 CFR Part S0 as related to light-water reactors (LWRs),
subject to the following clarifications and modifications:

1. In lieu of the example inventory in Section 4.2.4.3(1), the example
inventory should be that inventory of radicactive materials that :-e predicted
to leak under the postulated maximum damage conditions resultir~ .om the
dropping of a single spent fuel assembly onto a fully loaded spent fuel pool
storage rack. Other assumptions in the analysis should be consistent with
those given in Regulatory Guide 1.25 (Safety Guide 25), "Assurptions Used for
Evaluating the Potentfal Radiological Consequences of a Fuel Handling Accident

in the Fuel Handling and Storage Facility for Boiling and Pressurized Water
Reactors."

2. In addition to meeting the requirements of Section 5.1.3, boiling of
the pool water may be permitted only when the resulting thermal lcads are
properly accounted for in the design of the pool structure, the storage racks,
and other safety-related structures, equipment, and systems.

XCopies may .e obtained from the American Nuciear Society, 555 Nortn Kensington
Avenue, La Grange Park, I1linois 60525 .
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3. In addition to meeting the requirements of Section 5.1.3. the fuel
storage pool should be designed (a) to prevent'tornado winds and missiles
generated by these winds from causing significant loss of watertight irtegrity
of the fuel storage pool and (b) to prevent missiles generated by tornado winds
from striking the fuel. These requirements are discuss.d in Regulatory
Guide 1.117, "Tornado Design Classification.” The fuel storaye building,
including walls and roof, should be designed to prevent penetration by tornado-
generated missiles or from seismic damage to ensure that nothing bypasses the
ESF-grade filtration system in the containment building.

4. In additfon to meeting the requirements of Section 5.1.5.1, provisions
should be made to ensure that nonfuel components in fuel pools are handled below
the ainieua water shielding depth. A system should be provided that, efther
through the design or the system or through adminfistrative procedures, wouid
prohibit unknowing retrieval of these components.

5. In addition to meeting the requirements of Section 5.1.12.10, the
maxioua potentfal kinetic energy capable of being developed by any ob, .zt handled
above stored spent fuel, if dropped, should not exceed the kinetic energy of
one fuel assembly and fts associated handling tool when dropped from the height
at which it is normally handled above the spent fuel pool storage racks.

6. In addition to meeting the requirements of Section 5.2.3.4, an inter-
face should be provided between the r»3k venting system and the building ventila-
tion system to minimize personnel exposire to the “vent-gas® generated from
f{l1ling a dry loaded cask with water.

7. In addition to meeting the requirements of Secticn €.3.3, radioac-
tivity released during a Conditfon IV fuel handling accident should be either
contaied or removed by filtration so that the dose to an individua: is less
than tne guidelines of 10 CFR Part 100. The calculated offsite dose to an
individual from such an event should be well within the exposure quidelines
of 10 CFR Part 100 using appropriately conservative analytical methods and
assumptions. In order to ensure that released activity does not bypass the
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filtration system, the ESF fuel storage building ventilation should provide and
maintain a negative pressure of at least 3.2 ma (0.125 in.) water gauge within
the fuel storage building.

8. In addition to the requirements of Section 6.3.1, overhead handling
systems used to handle the spent fuel cask should be designed so tnat travel
directly over the spent fuel storage pool or safety-related equipment fs not
possible. This shouid be verified by analysis to show that the physicai
structure under all cask handling pathways will be adequately designed so that
unacceptable damage to the spent fuel storage facility or safety-related
equipment will not ocsur in the event of a ioad drop.

9. In addition to the references listed in Section 6.4.4, Safety Class 3,
Seismic Category I, and safety-related structures and equipment should be
subjected to quality assurance programs that meet the applicable provisions
of Appendix 8, “Qual{ty Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants," to 10 CFR Part 50. Further, these programs should cbtain
guidance froa Regulatory Guide 1.28, "Quality Assurance Program Requirements
(Design and Construction),"” endorsing ANSI N45.2, and from the applicable provi-
sfons of the ANSI R45.2-series standards endorsed by the following regulatory
guides:

1.30 (Safety Guide 30) "Quality Assurance Requirements for the
Installation, Inspection, and Testing of Instrumentation and
Electric Equipment” (N45.2.4).

1.38 "Quality Assurance Requirements for Packa, ng, Shipping, Receiving.
Storage, and Handling of Items for Water-Cooled Nuclear Power

Plants* (N45.2.2).

1.58 "Qualification of Nuclear Pawer Plant Inspection, Examination,
and Testing Personnel® (N45.2.6).

1.64 "Quality Assurance Requirements for the Design of Nuclear Power
Plants" (N45.2.11).
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1.74 “Quality Assurance Terms and Definitions® (N45.2.10).

1.88 “Collection, Storage, and Maintenance of Nuclear Power ®lant
Quality Assurance Records" (N45.2.9).

1.94 “Quality Assurance Requirements for Installation, Inspection,
and Testing of Structural Concrete and Siruciural Steel Ouring
the Construction Phase of Nuclear Power Plants* (N4S5.2.5).

1.116 "Quality Assurance Requirements for Installation, Inspectior.,
and Testing of Mechanical Equipment and Systeas™ (NAS.2.8).

1.123 “Quality Assurance Requirements for Control of Procurement of
Items and Services for Nuclear Power Plants* (N4S.2.13).

10. The spent fuel pool water temperatures stated in Section 6.6.1(2)
exceed the 1imits recommended by the NRC staff. For the maximum heat load dur ng
Condition I occurrences with norsal cooling systems in operation and assuming
a single active failure, the pool water temperature shoulu be kept at or belce
60°C (140°F). Under abnormal maximum heat load conditions (full core unload)
and also for Condition IV o currences, the pool water temperature should be
kept below boiling.

11. A nuclear criticality safety analysis should be pertormed in a-cord-
ance with Appendix A to this guide for each system that in dlves *he hadling,
transfer, or storage of spent fuel a.semblies at LWR spent ..~V ~torac: facilities.

12. The spent fuel storage facility should be equipped with both electrical
interlocks and mechanical stops to keep casks from being transported over the
spent fuel pool.

13. Secticns 6.4 and 9 of ANS-57.2 list those codes and standards referenced

in ANS-57.2. Although this regulatory guide endorses with clarifications and
modifications ANS-57.2, a blanket endorsement of those referenced codes and
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standards is not intended. (Other requlatory guides may contain some such
endorsements. )

D. IMPLEMENTATION

The purpose of this section is to provide information tc applicants regar
fng the NRC staff's plans for using this regulatory guide.

This proposed revision has been released to encourage public participatio
in 1ts development. Except in those cases in which an applicant proposes an
acceptable alternative method for complying with specified portions of the
Commission's requlations, the method to be cescribed in the active guide
reflecting public comments will be used in the evaluation of applications for
construction permits and operating licenses docketed after the implementation
date to be specified in the active guide. Implementation by the staff will in
no case be earlier than June 30, 1982.
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APPENDIX A
NUCLEAR CRITICALITY SAFETY

1.  SCOPE OF NUCLEAR CRITICALITY SAFETY ANALYSIS

1.1 A nucicdr criticality safety analysis should be performed for each system
that involves the handling, transfer, or storage f spent fuel assemblies at
Vight-water reactor (LWR) spent fuel storage facilities.

1.2 The nuclear criticality safety analysis should demonstrate that each LR
spent fuel storage facility system is subcritical (keff not to exceed 0.95).

1.3 The nuclear criticality safety analysis should include consideration of
all credi' "< normal and abnormal operating ocuurrences, including:

a.  Accidencal tipping or falling of a spent fuel assembly,

b. Accidental tipping or falling of a storage rack during transfer,
c. Misplacement of a spent fuel assembly,

d. Accumulatfon of solids containing fissile materials on the pool
floor or at locations in the cooling water system,

Fuel drop accidents,

Stuck fuel assembly/crane uplifting forces,

Horizontal motion of fuel before complete removal from rack,
Placing a fuzl assembly along the outside of rack, and

Objects that may fall onto the store- spent fuel 1.sem es.

-a-:'lﬂ-\?
« @& & =

1.4 At all locations in the LWR spent fuel storage facility where spent
fuel is handled or stored, the nuclear criticality safety analvsis should
demonstrate that criticality could hot occur without at least two unlikely.
independent, and concurrent failures or operating limit v'olations.

1.5 The nuclear criticality safety analysic ’ould explicitly identify spent
fuel assembly characteristics upon which subcriticality in the LWR spent fuel
storage facility depends. '
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1.6 The nuclear criticality safety analysis should explicitly identify design
1imits upon which subcriticality depends that require physical verification at
the completion of fabrication or constru-tion.

1.7 The nuclear criticality safety analysis should explicitly identify operatine
limits upon which subcriticality depends that require implementation in operating
procedures.

2.  CALCULATION METHODS AND CODES

Methods usea to calculate subcriticality should be validated in accovdance
with Regulatory Guide 3.41, “"Validation of Calculational Methods for Nuclear
Criticality Safety," which endorses ANSI N16.9-1975.

3. HETHOD TO ESTABLISH SUBCRITICALITY

3.1 The evaluated multiplication factor of fuel in the spent fuel storage
racks, ks. under normal and credible abnormal conditions should be equal

to or less than an established maximum allowable multi .cation factor, ka;
i.e.,

<
s - a
The factor, ks. should be evaluated from the espression:

k =k _ + Ak

S sh sb * Aku * ak

sC

where
ksn = the computed effeztive multiplication factor; ksn is calculated
by the same methods used for be¢ ichmark experiments for design
storage parameters when the ra2:t, are loaded with the most
reactive fuel to be stored,
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Aksb the bias in th2 calculation procedure as -““3iined from the
comparisons with experiments and including a , extrapolation to
storage pool conditions,

ak

u the uncertainty in the beachmark experiments,  and

Ak

sc the combined uncertainties in the parameters listed in para-

graph 3.2 below.
3.2 The combined uncertainties, Aksc' include:

a. Statistical uncertainty in the calculated result if a Monte Carlo
calculation is used,

b. Uncertainty resulting from comparison with calculi%ional and experimental
results,

c. Uncertainty in the extrapolation from experiment to storage rack condi-
tions, and

d. Uncertainties introduced by the considerations enumerated in para-
graphs 4.3 ana 4.4 below.

3.3 The various uncertainties may be combined statistical'y if they are
independent. Correlated uncertainties should be combined addivively.

3.4 AIll uncertainty values should be at the 95 percent pr.Jucbility level with
a 95 percent confidence value.

3.5 For spent fuel storage pool, the value of ka snould be nu greater than 0.95.

4. STORAGE RACK ANALYSIS ASSUMPTIONS

4.1 The spert fuel storage rack module dcsign should be based on one of the
following assumptions for the fuel:
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fhe most reactive fuel assembly to be stored at the most reactive
point in the assembly life, or

The most reactive fuel assembly to be stored based on a minimum
confirmed burnup (see Section 6 of this appendix).

Both tvras of rack modules may be present in the same storage pool.

4.2 Determinat.on of the most reactive spent fuel assembly includes considera-
ticn of the following parameters:

Maximum fissile fuel loading,

Fuel rod dianeter,

Fu.l rod cladding material and thickness,

Fuel pellet density,

Fuel rod pitch and total number of fuel rods within assembly,
Absence of fuel rods in certain locations, and

Burnable poison content.

4.3 The fuel assembly arrangement assumed i. storage rack design should be
the arrangement that results in the highest value of ks considering:

a.
b.
c.

Spa.ing between assemblies,
Moderation between assemblies, and
Fixed neutron absorbers between assemblies.

4.4 Determination of the spent fuel assembly arrangement with the highest value
of k, shall include consideration of the following:

Eccentricity of fuel bundle location within the racks and variations
1 spacing among adjacent bundles,

Dimensional tolerances,

Construction materials,

Fuel and moderator density (allowance for void formations and temper-

ature of water between and within assemblies),
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e. Presence of the remaining amount of fixed neutron absorbers in fuel
assembly, and

f. Presence of structural material and fixed neutron absorber in cell
walls between assemblies.

4.5 Fuel burnup determination should be made for fuel stored in racvs where
credit is taken for burnup. The following methods are acceptable:

a. A mininum allowable fuel assembly reactivity should be established,
and a reactivity measurement should be performed to ensure that each
assembly meets this criterion; or

b. A minimum fuel assembly burnup valus should be established as deter-
mined by initial fuel assembly enrichment or other correlative
parameters, and a measurement should be performed to ensure that each
fuel assemblv meets the established criterion; or

c.” A minimum fuel assembly burnup value should be established as deter-
mined by initial fuel assembly enrichme:t or other correlative param-
eters, and an analysis of each fuel assemt'v's exposure history should
be performed to determine its burnup. The an.lyses should be performed
under strict administ-ative contrel using approv- ¢ written procedures.
These procedures should piovide for independent c! “cks of each step
of the analysis by a second qualified person using nuclear criticality
safety assessment crite.ia described in par yrapn 1.4 above.

The uncertainties in determining fuel assembly s' rage acceptance criteria
shou'ld be considered in establishing storage rack reactivity, and auditable
records should be kept of the method used to determine the fuel assembly siurage
acceptance criterion for as long as the fuel assemblies are stored in the racks.

Consideration should be given to the axial distributior of burnup in the

fuel assembly, and a limit should be set on the leng.n of the fuel assembly
that is permitted to have a lower average burnup than the fuel assembly average.
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S. USE OF NEUTRON ABSORBERS IN STORAGE RACK DESIGN

5.1 Fixed neutron absorbers may be used for criticality control under the
following conditions:

a. The effect of neutron-absorbing materials of construction or added
fixed neutron-absorbers may be included in the evaluation if they
are designed and fabricated so as to preclude inadvertent removal by
pechanical or chemical action.

b. Fixed neutron absorbers should be an fntegral, nonremovable part of
the storage rack.

c. When a fixed neutron absorber is used as the primary nuclear critfcality
safety control, there should be provision to:

(1) Initially confirm absorber presence in the storage rack, and

(2) Periodically verify continued presence of absorber.

5.2 The presence of 2 soluble neutron a.sorber in the pool water should not
normally be used in the evaluation of ks. However, when calculating the
effects of Condition IV faults, realistic initia)l conditions (e.g., the
presence of soluble boron) may be assumed for the fuel pool and fuel
assemblfes.

6. CREDIT FOR BURNUP IN STORAGE RACK DESIGN

5.1 Consideration should be given to the fact that the reactivity of any given
spent fuel assembly will depend on inftial enrichment, 235U depletion, amount
of burnable poison, plutonium buildup and fission product burnable poison
depletion, and the fact that the rates of depletion and plutonium and fission
product buildup are not necessarily the same.
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6.2 Consideration should be given to the practical implementation of the spe:
fuel screening process. Factors to be considered in chcosing the screening

method should include:

a.
b.

C.

d.
e.

Accuracy of the method used to determine storage rack reactivity,

Reproducibility of the result, {.e., what is the uncertainty in th2
result?

Simplicity of the procedure; §.e., how much disturbance to other
operations {s {nvolved?

Accountabilfity, §.e., ease and completeness of recordkeeping; and
Audftabiifty.
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ORAFT VALUE/IMPACT STATEMENT

1. PaNPOSED ACTION

1.1 ODescription

Each nuclear power plant has a spent fuel storage facility. General Design
Criterion 61, “Fuel Storage and Handling and Radioactivity Cont=ol," of Appendix A
"General Design Criterfa for Nuclear Power Plants,"” to 10 CFR Part 50, “Domestic
Licensing of Production and Utflfzatfon Facilities,* requires that fuel storage
and handling systems be designed to ensure adeguate safety under normal and
postulated accident condftfons. The proposed action would provide an acceptable
method for implementing this criterfon. This actfon would be an update of
Regulatory Guide 1.13, “Spent Fuel Storage Facility Desfign Basis."

1.2 MNeed for Proposed Action

Since Regulatory Guide 1.13 was last published in December of 1975, addi-
tional guidance has been provided in the form of ANSI standards and NUREG
reports. The Office of Nuclear Reactor Regulation has requested that this guide
be updated.

1.3 Value/Impact of Proposed Actfon

1.3.1 NRC

The applicants' basis for the design of the spent fuel storage facility
will be the same as that used by the staff in fts review of a corstruction permit
or cperating license application. Therefore, there should be a minimum number
of cases where the applicant and the staff radically disagree on the desfgn
criteria. :

1.3.2 Government Agencies
Applicable only if the agency, such as TVA, is an applicant.
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1.3.3 Incustry
The value/impact on the applicant will be the same as for the NRC staff.

1.3.4 Public
No major impact on the public can be foreseen.

1.4 Decision on Proposed Action

The guidance furnished on the design basis for the spent fuel storage facilfty
should be updated.

2. TECHNICAL APPRCACH

The American Nuclear Society published ANS-57.2 (ANSI K210), “Design Objective
for Light Water Reactor Spent Fuel Storage Facilities at Nuclear Power Statfons."
Part of the update of Regulatory Guide 1.13 would be an evaluation of this standarc
and possible endorsement by the NRC. Also, recommendations made by Task A-36,
which were published in NUREG-0612, “Control of Heavy Loads at Nuclear Power
Plants,"” would be {ncludaed.

3. PROCEDURAL APPROACH

Sfnce Regulatory Guide 1.13 already deals with the proposed actfon, logic
dictates that this guide be updated.

4.  STATUTORY CONSIDERATIONS

4.1 NRC AUTHORITY

Authority for this regulatory guide fs derived from the safety requirements
of the Atoaic Energy Act of 1954, as amended, through the Commission's regulations,
in particular, General Design Criterion 61 of Appendix A to 10 CFR Part 50.
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4.2 Need for NEPA Assessment

The proposed action {s not a major actfon as defined by paragraph 51.5(a)(10)
of 10 CFR Part 51 and does not require an environmenta) impact statement.

5. CONCLUSION

Regulatory Guide 1.13 should be updated.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0.C. 20058-0001

GUIDANCE ON THE REGULATORY REQUIREMENTS FOR
CRITICALITY ANALYSIS OF FUEL STORAGE
AT LIGHT-WATER REACTOR POWER PLANTS

1. INTRODUCTION

This document defines the NRC Reactor Systems Branch guidance for the assurance of
criticality safety in the storage of new (unirradiated or fresh) and spent (irradiated) fuel at light-
water reactor (LWR) power stations. Safety analyses submitted in support of licensing actions
should consider, among other things, normal operation, incidents, and postulated accidents that
may occur in the course of handling, transferring, and storing fuel assemblies and should
establish that an acceptable margin exists for the prevention of criticality under all credible
conditions.

This guidance is not applicable to fue! storage in casks. nor does it consider the mechanical,
chemical, thermal, radiological, and other aspects of the storage of new and spent fuel. The
guidance considers only the criticality safety aspects of new and spent LWR fue! assemblies
and of fuel that has been consolidated: that is, fuel with fuel rods reassembled in a more closely
packed array.

The guidance stated here is based, in part, on (a) the criticality positions of Standard Review
Pian (SRP) Section 9.1.1 (Ref. 1) and SRP 9.1.2 (Ref. 2). (b) a previous NRC position paper
sent to all licensees (Ref. 3), and (c) past and present practices of the staff in its safety
evaluation reports (SERs). The guidance also meets General Design Criterion 62 (Ref 4).
which states:

Criticality in the fuel storage and handling system shall be prevented by physical
systems or processes, preferably by use of geometrically safe configurations

The principal objective of this guidance is to clarify and document current and past statf
positions that may have been incompletely or ambiguously stated in SERs or other staff
documents. A second purpose is to state staff positions on recently proposed storage
configurations and charactenstics in spent fuel rerack or ennchment upgrade requests (for
example, multiple-region spent fuel storage racks, checkerboard loading patterns for new and
spent fuel storage, credit for burnup in the spent fuel to be stored. and credit for non-removable
poison inserts). Although these statements are not new staff positions. this document compiles
them in a single paper In addition, a recently approved staff position for pressurized-water
reactors (PWRs) would allow partial credit for soluble boron in the pool water (Ref 5)

The guidance stated here 's applicable to both PWRs and boiling-water reactors (BWRs) The
most notable difference between PWR and BWR fuel storage facilities is the larger size of the
fuel assemblies and the presence of soluble boron in the spent fuel pcol water of PWRs

9808240102 980819
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The determination of the effective multiplication factor, k. for the new or spent fuel storage
racks should consider and clearly identify the following:

a. fuel rod parameters, including:
1. rod diameter
2. cladding material and cladding thickness

3. fuel rod pellet or stack density and initial uranium-235 (U-235) enrichment of
each fuel rod in the assembly (a bounding enrichment is acceptable)

b. fuel assembly parameters, including:
1. assembly length and planar dimensiobs

2. fuel rod pitch

3. total number of fuel rods in the assembly
4. locations in the fuel assembly lattice that are empty or contain nonfuel material
5. integral neutron absorber (burnable poison) content of various fuel rods and

locations in fuel assembly
6. structural materials (e.g., grids) that are an integra! part of the fuel assembly

The criticality safety analysis should explicitly address the treatment of axial and planar
variations of fuel assembly characteristics such as fuel enrichment and integral neutron
absorber (burnable poison), if present (e.g., gadolinia in certain fuel rods of BWR and PWR
assemblies or integral fuel burnable absorber (IFBA) coatings in certain fuel rods of PWR
assemblies).

Whenever reactivity equivalencing (i.e.. burnup credit or credit for imbedded turnable
absorbers) is employed, or if a correlation with the reactivity of assemblies in a standard core
geometry is used (k.), such as is typically done for BWR racks, the equivalent reactivities must
be evaluated in the storage rack configuration. In this latter approach, sufficient uncertainty
should be incorporated into the k_ limit to account for the reactivity effects of (1) nonuniform
enrichment variation in the assembly, (2) uncertainty in the calculation of k.. and 3) uncertainty
in average assembly ennchment.

If various locations in a storage rack are prohibited from containing any fuel. they should be
physically or administratively blocked or restricted to non-fuel matena! If the cniticaity safety of
the storage racks relies on administrative procedures. these procedures should be explicitly
identified and implemented in operating procedures and/or techmica! specification limits
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3
2 CRITICALITY ANALYSIS METHODS AND COMPUTER CODES

A variety of methods may be used for criticality analyses provided the cross-section data and
geometric capability of the analytical mode! accurately represent all important neutronic and
geometrical aspects of the storage racks. In general, transport methods of analysis are
necessary for acceptable results. Storage rack characteristics such as boron carbide (8,C)
particle size and thin layers of structural and neutron absorbing matenial (poisons) need to ba
carefully considered and accurately described in the analytical model. Where possible, the
primary method of analysis should be verified by a second, independent method of analysis.
Acceptable computer codes include, but are not necessarily limited to. the following:

° CASMO - a multigroup transport theory code in two dimensions

o NITAWL-KENOSa - a multigroup transport theory code in three dimensions, using the
~ Monte Carlo technique

o PHOENIX-P - a multigroup transport theory code in two dimensions, using discrete
ordinates

o MONKEB - a multigroup transport theory code in three dimensions, using the Monte
© Carlo technique

o DOT - a multigroup transport theory code in two dimensions, using discrete ordinates

Similarly, a variety of cross-section libraries 18 available. Acceptable cross-section libraries
include the 27-group, 123-group, and 218-group libraries from the SCALE system developed by
the Oak Ridge National Laboratory and the 8220-group United Kingdom Nuclear Data Library
(UKNDL). However, empirical cross-section compitations, such as the Hansen-Roach library.
are not acceptable for criticality safety analyses (see NRC Information Notice No. 81-26).
Other computer codes and cross-section libraries may be acceptable provided they conform to
the requirements of this posibon statement and are adequately benchmarked

The proposed analysis methods and neutron cross-section data should be benchmarked, by
the analyst or organization performing the analysis, by companson with cntical expenments
This qualifies both the ability of the analyst and the computer environment The cntical
experiments used for benchmarking should include, to the extent possible, configurations
having neutronic and geometric characteristics as nearly comparable to those of the proposed
storage facility as possible. The Babcock & Wilcox series of critical expenments (Ref 6)
provides an acceptable bas:s for benchmarking storage racks with thin strong absorber panels
for reactivity control. Similarly, the Babcock & Wilcox cnitical expenments on close-packed
arrays of fuel (Ref. 7) provide an acceptable expenmental basis for benchmark analyses for
consolidated fuel arrays A comparison with methods of analysis of similar sophistication (e g .
transport theory) may be used to augment or extend the range of applicable critical expenment
data

The benchmarking analyses should establish both a bias (defined as the mean difference
between experment and calculation) and an uncertainty of the mean with a2 one-sided tolerance
factor for 85-percent probabilty at the 95-percent confidence level (Ref 8)
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The maximum k,, shall be evaluated from the following expression:

ke = k(calc) + Bk(bias) + Bk{uncert) + 8k(bumnup),
where
k(calc) = calculated nominal value of k,,,

Ok(bias) = blas in criticality analysis methods,
Ok(uncert) = manufacturing and calculational uncertainties, and

Ok(burnup) = cormrection for the effect of the axia! diatribution in bumup,
when credit for burnup is taken.

A blas that reduces the calculated value of k,, should not be applied. Uncertainties should be
determined for the proposed storage facilities and fuel assemblies to account for tolerances in
the mechanical and material specifications. An acceptable method for determining the
maximum reactivity may be either (1) a worst-case combination with mechanical and material
conditions set to maximize k, or (2) a sensitivity study of the reactivity effects of tolerance
variations. If used, a sensitivity study should include all possible significant variations
(tolerances) in the material and mechanical specifications of the racks; the results may be
combined statistically provided they are independent variations. Combinations of the two
methods may also be used.

3. ABNORMAL CONDITIONS AND THE DOUBLE-CONTINGENCY PRINCIPLE

The criticality safety analysis should consider all credible incidents and postulated accidents.
However, by virtue of the double-contingency principle, two unlikely independent and
concurrent incidents or postulated accidents are beyond the scope of the requirea analysis.
The double-contingency principle means that a realistic condition may be assumed for the
criticality analysis in calculating the effects of incidents or postulated accidents. For example, if
soluble boron is normally present in the spent fuel pool water, the loss of soluble boron is
considered as one accident condition and a sacond concurrent accident need not be assumed.
Therefore, credit for the presence of the soluble boron may be assumed in evaluating other
accident conditions.

4. NEW FUEL STORAGE FACILITY (VAULT)

Normally, fresh fuel is stored temporarily in racks in a dry environment (new fuel storage vault)
pending transfer into the spent fuel pool and then into the reactor core However, moderator
may be introduced into the vault under abnormal situations, such as flooding or the introduction
of foam or water mist (for example, as a result of fire fighting operations). Foam or mist affects
the neutron moderation in the array and can result in a peak in reactivity at low moderator
density (called "optimum" moderation, Ref. 8). Therefore, criticality safety analyses must
address two independent accident conditions, which should be incorporated into plant technical

specifications:

a. With the new fuel storage racks loaded with fuel of the maximum permissible reactivity
and flooded with pure water, the maximum k.., shall be no greater than 0 95. including
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mechanical and calculational uncertainties, with a 95-percent probability at a 95-percent
confidence level.

b. With the new fuel storage racks loaded with fue! of the maximum permissible reactivity
and flooded with moderator at the (low) density corresponding to optimum moderation,
the maximum k,, shall be no greater than than 0.98, including mechanical and
calculational uncertainties, with a 85-percent probability at a 95-percent confidence
level.

An evaluation need not be performed for the new fuel storage facility for racks flooded with low-
density or full-density water if it can be clearly demonstrated that design features and/or
administrative controls prevent such flooding.

Under the double-contingency principle, the accident conditions identified above are the
principle conditions that require evaluation. The simultaneous occurrence of other accident
conditions need not be considered.

Usually, the storage racks in the new fuel vault are designed with large lattice spacing sufficient
to maintain a low reactivity under the accident condition of flooding. Specific calculations,
however, are necessary to assure the limiting k,, is maintained no greater than 0.95.

At low moderator density, the presence of relatively weak absorber materiat (for example,
stainless steel plates or angle brackets) is often sufficient to preclude neutronic coupling
between assemblies, and to significantly reduce the reactivity. For this reason, the
phenomenon of low-density (optimum) moderation is not significant in racks in the spent fue!
pool under the initial conditions before the pool is fiooded.

Under low-density moderator conditions, neutron leakage is a very important consideration.
The new fuel storage racks should be designed to contain the highest enrichment fuel
assembly to be stored without taking credit for any nonintegra! neutron absorber. In the
evaluation of the new fue! vaults, fue! assembly and rack characteristics upon which
subcriticality depends should be explicitly identified (e.g.. fuel enrichment and the presence of
steel plates or braces).

5. SPENT FUEL STORAGE RACKS
A Reference Criticality Safety Analysis

1 For BWR pools or for PWR pools where no credit for soluble boron is taken. the
criticality safety analyses must address the following condition. which should be
incorporated into the plant technical specifications:

a With the spent fuel storage racks loaded with fuel of the maximum
permissible reactivity and flooded with full-density unborated water. tne
maximum k.. shall be less than or equal to 0 95 including mechanical.
and calculational uncertunties. with a 95-percent probabiiity at a 95-
percent confidence level
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2. If partial credit for soluble boron is taken, the criticality safety analyses for PWRs
must address two independent conditions, which should be incorporated into the
plant technical specifications:

With the spent fuel storage racks loaded with fue! of the maximum
permissible reactivity and flooded with full-density unborated water, the
maximum k,, shall be less than 1.0, including mechanical and
calculational uncertainties, with a 95-percent probability at a 95-percent
confidence level.

With the spent fuel storage racks loaded with fuel of the maximum
permissible  activity and flooded with full density water borated to [ * ]
ppm, the maximum k shall be no greater than 0.95, including
mechanical and calculationa! uncertainties, with a 95-percent probability
at a 95-percent confidence level.'

3. The reference criticality safety analysis should also include, as a minimum, the
following:

If axial and planar variations of fue! assembly characteristics are present,
they should be explicitly addressed, including the locations of burnable
poison rods. :

For fuel assemblies containing burnable poison, the maximum reactivity
should be the peak reactivity over burnup, usually when the burnable
poison is nearly depleted.

The spent fuel storage racks should be assumed to be infinite in the
lateral dimension or to be surrounded by a water refiector and concrete or
structural material as appropriate to the design. The fuel may be
assumed to be infinite in the axial dimension. or the effect of a reflector
on the top and bottom of the fuet may be evaluated.

The evaluation of normal storage should be done at the temperature
(water density) corresponding to the highest reactivity. In poisoned
racks, the highest reactivity will usually occur at a water density of 1 0
(i.e. at 4°C). However, if the temperature coefficient of reactivity 1s
positive, the evaluation should be done at the highest temperature
expected during normal operations: 1.e., equilibrium temperature under
normal refueling conditions (including full-core offioad). with one coolant
train out of service and the pool filled with spent fuel from previous
reloads.

4. The fuel assembly arrangement assumed in the criticalty safety analysis of the
spent fuel storage racks should also consider the following

N

' [ *]1s the boron concentration required to maintain the 0 95k,. hmit withcut consideration

of accidents
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a. the effect of eccentric positioning of fuel assemblies within the slorage
cells

b.  the reactivity consequence of including the flow channel in BWR fuel
assemblies

if one or more separate regions are designated for the storage of spert fuel, with
credit for the reactivity depletion due to fuel bumup, the following appbes.

a. The minimum required fuel burnup should be defined as a functon of the
initial nominat enrichment.

b. The spent fuel storage rack should be evaluated with spent fuel at the
highest reactivity following removal from the reactor (usually afier the
decay of xenon-135). Operating procedures should include prowvision for
independent confirmation of the fuel burnup, either administratively or
experimentally, before the fuel is placed in storage ce.ls of the designated
region(s).

c. Subsequent decay of longer-life nuclides, such as Pu-241, overthe rack
storage time may be accounted for to re ' ice the minimum burnup
required to meet the reactivity requirements.

d. A reactivity uncertainty due to uncertainty in the fuel depletion
calculations should be developed and combined with other calkaulational
uncertainties. In the absence of any other determination of the depletion
uncertainty, an uncertainty equal to 5 percent of the reactivity cecrement
to the burnup of interest is an acceptable assumption

e. A correction for the effect of the axial distribution in burnup should be
determined and, if positive, added to the reactivity calculated for uniform
axial burnup distribution

B. Additional Considerations

1.

The reactivity consequences of incidents ano accidents such as (1) a fuel
assembly drop and (2) placement of a fuel assembly on the outside ard
immediately adjacent to a rack must be evaluated. Under the double-centingency
pnnciple, credit for soluble boron. if present, 1s acceptable for these postulated
accident conditions

If either credit for burnup is assumed cr racks of different ennichment capability
are in the same fuel pool, fuel assembly misloadings must be considered
Normally, a misloading error Involving only a single assembly need be
considered unless there are circumstances that make multiple loading errors
credible. Undert e double-contingency principle. credit for soluble boran if
present. is acceptable for these postulated acc tent conditions
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The analysis must also consider the effect on criticality of natural events (e.g.,
earthquakes) that may deform, and change in the relative position of, the storage
racks and fuel in the spent fuel pool.

Abnormal temperatures (above those normally expected) and the reactivity
consequences of void formation (boiling) should be evaluated to consider the
effect on criticality of loss of all cooling systems or coolant flow, unless the
cooling system meets the single-failure criterion. Under the double-contingency
principle, credit for soluble boron, if present, is acceptable for these abnormally
elevated temperature conditions.

Normally, credit may only be taken for neutron absorbers that are an integral

(nonremovable) part of a fuel assembly or the storage racks. Credit for added

absorber (rods, plates, or other ccfigurations) will be considered on a case-by-

case basis, provided & can be clearly demonstrated that design features prevent

the absorbers from being removed, either inadvertently or intentionally without
unusual effort such as the necessity for special equipment maintained under

- positive administrative control.

. If credit for soluble boron is taken, the minimum required poot! boron

concentration (typically, the refueling boron concentration) should be
incorporated into the plant technical specifications or operating procedures A
boron dilution analysis should be performed to ensure that sufficient time is
available to detect and suppress the worst dilution event that can occus from the
minimum technical specification boron concentration to the boron concentration
required to maintain the 0.95k,, design basis limit. The analysis should consider
all possible dilution inttiating events (including operator error), dilution sources,
dilution fiow rates, boration sources, instrumentation, administrative procedures,
and piping. This analysis should justify the surveillance interval for verifying the
technical specification minimum poo! boron concentration.

Consolidated fuel assemblies usually result in low values of reactivity
(undermoderated lattice). Nevertheless, criticality calculations. using an explicit
geometric description (usually triangular pitch) or as near an explicit descnption
as possible, should be performed to assure a k,, less than 0.$5.
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Mr. Tom Greene, Chairman
Westinghouse Owners Group
Westinghouse Electric Corporation
P.0. Box 355

Pittsburgh, PA 15230-0355

Dear Mr. Greene:

SUBJECT: ACCEPTANCE FOR REFERENCING OF LICENSING TOPICAL REPORT WCAP-14416-P,
*WESTINGHOUSE SPENT FUEL RACK CRITICALITY ANALYSIS WETHODOLOGY*
(TAC NO. M93254)

The staff has reviewed the topical report submitted by the Westinghouse Owners
Group by letter dated July 28, 1995, and supplemented by letter dated October
18, 1996. The report is acceptable for referencing in license applications to
the extent specified and under the limitations stated in the enclosed U.S.
Nuclear Regulatory Commission (NRC) evaluatioen. The evaluation defines the °
basis for acceptance of the report.

. The staff will not repeat its review of the matters described in the report

\\—/ and found acceptable when the report appears as a reference in license
applications, except to assure that the material presented applies to the
specific plant involved. NRC acceptance appliies only to the matters described
in the report. In accordance with procedures established in NUREG-0390, the
NRC requests that the Westinghouse Owners Group publish accepted versions of
the report, proprietary and non-proprietary, within 3 months of receipt of
this letter. The accepted version shall incorporate this letter and the
enclosed evaluation between the title page and the abstract and an -A
(designating accepted) should follow the report identification symbol.

If the NRC's criteria or regulations change so that its conclusion that the
report is acceptable is invalidated, the Westinghouse Owners Group and/or the
applicant referencing the topical report will be expected to revise and
resubmit its respective documentation, or submit justification for the
continued applicability of the topical report without revision of the

respective documentation. EXHIBIT

Sincerely _ g
ﬁy ng C-‘ . ( Z Cn
Timothy E. Collins, Acting Chief

Reactor Systems Branch .
Division of Systems Safety and Analysis

/ Enclosure:
&"/ WCAP-14416-P Evaluation
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OSUR
A ’ AR REACTOR REGULATION
RELATING TO TOPICAL REPORT WCAP-14616-P
«WESTINGHOUSE SPENT FUEL RACK CRITICALITY ANALYS]S METHODOLOGY"
GHOUS TRIC CORPORATIO
1.0 TRODUCTJON

In a submittal of July 28, 1995 (Ref. 1), the Westinghouse Owners Group (WOG)
requested U.S. Nuclear Regulatory Commission (NRC) review and approval of
topical report WCAP-14416-P, "Westinghouse Spent Fuel Rack Criticality
Analysis Methcdology," June 1995 (Ref. 2). The report presents the current
Westinghoyse methodology for calculating the effective multiplication factor,
k.s» Of spent fuel storage racks in which no credit is taken for scluble
boron except under accident conditions. The report also presents a new
~proposed procedure for crediting soluble boron in the spent fuel pool water
when performing storage rack criticality analysis for Westinghouse fuel
storage pools. A revision to the methodology was subamitted on October 23,
1996 (Ref. 28), based on recommendations by the NRC Committee to Review
Generic Requirements (CRGR).

General Design Criterion (GDC) 62 (Ref. 3) states that “criticality in the
fuel storage and handling system shall be prevented by physical systems or
processes, preferably by use of geometrically safe configurations.” The NRC
has established a 5-percent subcriticality margin (k. no greater than 0.95)
to comply with 6OC 62 (Ref 4). All of the applicable biases and uncertainties
should be combined with k., to provide a one-sided, upper tolerance limit on
k¢ Such that the true value will be less than the calculated value with 2
9§-percent probability at a 95-percent confidence level (Ref. 5). The
proposed new methodology would permit the use of spent fuel pool soluble boron
to offset these uncertainties to maintain k. less than or equal to 0.95.
However, the spent fuel rack k. calculation would remain less than 1.0
(subcritical) when flooded with unborated water with a 95-percent probability

at a 95-percent confidence Tevel.

2.0 RY OF THE TOPICAL REPORT

Section 1.0 of the report is an introduction, stating the purpose of the
report and summarizing the indfvidual sections. Section 2.0 explains the
computer codes used in the evaluation of the spent fuel rack k., calculations
and presents benchmark results. In Section 3.0, the assumptions used to model
the spent fuel. storage racks and the reactivity effects of biases and
uncertainties are presented. Section 4.0 discusses reactivity equivalencing
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methods that credit fuel assembly burnup and integral fuel burnabl

(IFBA). Section 5.0 describes postulated accidengs that are consiﬁe:2§°¥2e{§e
spent fuel rack criticality analysis. Section 6.0 of the report, in
conjunction with the supplement (Ref. 28), defines how credit for spent fuel

- pool soluble boron will be applied in the reactivity calculations.

3.0 TECHNICAL EVALUATION

The Westinghouse spent fuel rack criticality analysis methodole resen
WCAP-14416-P, and modified by Reference 28, provides a detailedgéegcript::g ;2
both the current methodology, which has been used for many years by
Westinghouse to calculate the reactivity of spent fuel storage racks, and a
proposed new methodology with which partial credit for soluble boron in the
pool water would be taken. The review of the proposed new methodology, given
in Section 3.7 below, focused on the approximations and assumptions used as
well as on revised technical specifications and analysis of dilution events
required when crediting boron. The following evaluation is based on the
material presented in the topical report, supplementary information (Ref. 28),
discussions with Westinghouse staff, and responses to our requests for
additional information (Refs. 14 and 26).

3.1 Computer Code Methods and Benchmarking

Reactivity calculations for the spent fuel storage racks are performed with
the KENO-Va (Ref. 6) three-dimensional Monte Carlo computer code. A 227
energy group cross section 1ibrary is created by RITAWL-II (Ref. 7) and
XSDORNPM-S (Ref. 8) from ENDF/B-V data (Ref. 9). This method has been used to
analyze a set of 32 low-enriched, water-moderated, U0, critical experiments to
establish a method bias and uncertainty (Refs. 10, 11, 12, 13). These
experiments cover a_range of enrichments varying from 2.35 weight percent
(w/o) to 4.31 w/o U= separated by various materials (B,C, borated aluminum,
stainless steel, water) at fuel rod spacings from 0 to 3.56 cm. These
experiments simulate current PWR spent fuel storage racks as realistically as
possible with respect to parameters important to reactivity such as
enrichment, assembly spacing, and neutron absorber worth. In response to a
staff question (Ref. 14), WOG stated that no significant biases or trends were
observed as a function of lattice or fuel parameters, including enrichment.
The staff concludes that the KENO-Va benchmarking data is sufficiently diverse
to establish that the method bias and uncertainty will apply to spent fuel
storage rack conditions siﬁgégr to those currently in use containing fuel rod
enrichments up to 5.0 w/o .

To minimize the statistical uncertainty of the KENO-Va calculations, at least
100,000 neutron histories are accumulated in each calculation. Experience has
shown that this number of histories is sufficient to assure convergence of
KENO-Va reactivity calculations. In addition, edits from the KENO-Va
calculations provide a visual inspection of the overall convergence of the

results.

A method bias of 0.0077 resﬁlts from the comparison of KENO-Va calculations
with the average measured experimental k.. The standard deviation of the
bias value is 0.00136 &k. The 95-percent probability/95-percent confidence
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level (95/95) one-sided tolerance limit factor for 32 values is 2.20
éﬁ:?idIS). ]Thgi,tgh:r:his a QS;p?rcen: probability with a Ss-peréent

ence lev a e uncertainty in reactivity due to t i
greater than 0.0030 Ak (2.20 x 0.00136). y due to the method is not

The Puogulx-P (Ref. 16) transport theory computer code is used to determine
reactivity changes due to pessible variations (tolerances) in material
characteristics and mechanical dimensions in the fuel assembly and spent fuel
racks, changes in pool conditions such as temperature and soluble boron, and -
fuel burnup. PHOENIX-P is a depletable, two-dimensional, multigroup,

gi:cr$§§-ordinates transport theory code that uses a 42 energy group nuclear
ata rary. ‘

PHOENIX-P has been compared with critical experiments (Refs. 17, 18, 19, 20).
The PHOENIX-P reactivity predictions agree very well with the critical
experiments, showing no significant bias or trends as a function of lattice or
fuel parameters. The range of lattice parameters and configurations in the
critical experiments encompassed present fuel storage configurations as
realistically as possible.

PHOENIX-P has alsoc been compared with isotopic measurements of fuel discharged
from Yankee Core 5 (Ref. 21). The PHOENIX-P predictions agree very well with
measurements for all measured isotopes throughout the burnup range.

Based on the above, we.conclude that the analysis methods described are
acceptable and capable of predicting the reactivity of PWR spent fuel storggg
‘racks containing assemblies with maximum fuel rod enrichments of 5.0 w/o U™
with a high degree of confidence.

3.2 KENO-Va Reactivity Calculations

KENO-Va is used to establish a nominal reference reactivity, using fresh
(unirradiated) fuel assemblies and nominal rack dimensions, that satisfies the
0.95 k,,, acceptance criterion. The following assumptions are used in the

calculation:

(1) The nominal spent fuel rack storage cell dimensions are used.

(2) Fuel assembly parameters for all assembly types considered for storage
in the spent fuel pool are evaluated. These parameters include number
of fuel rods per assembly, fuel rod clad material, fuel rod clad outer
diameter, fuel rod clad thickness, fuel pellet outer diameter, fuel
pellet density, fuel pellet dishing factor, fuel rod pitch, control rod
guide tube material, number of guide tubes, guide tube outer diameter,
guide tube thickness, instrument tube ‘material, number of instrument
tubes, instrument tube outer diameter, and instrument tube thickness.

(3) The nominal fresh fuel enrichment loaded into each fuel pin is modeled.
The pin locations within a fuel assembly with multiple enrichmentls are
considered, if applicable. The maximgsn; fuel rod enrichment loaded into

the fuel rods is limited to £.0 w/o U™".
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(4) The nominal values for theoretical densit is
foot el iats are sodoled Yy and dishing fraction of the

(5) If axial blankets are modeled, the length and enri
fuel pellets are considered. 9 enrichment of the blanket

(6) No amount of UB* or U™ is modeled in the fuel pellet.

(7) No amount of material from spacer grids or spacer sl
in the fuel assembly. g P eeves is modeled

(8) No amount of burnable abserber poison material is modeled in the fuel
assembly.

(9) MNo amount of fission product poison material is modeled in the fuel
assembly. .

(10) The moderator is pure water (no boron) at a temperature of 68°F and a
density of 1.0 gm/cc.

(11) If credit is taken for any fixed neutron-absorbing poison material
panels present (except Boraflex), they are modeled using the as-built
or manufacturer-specified poison material loadings and dimensions.
Because of the significant Boraflex deterioration observed in some
spent fuel racks, additional conservative assumptions are required for
racks containing Boraflex as neutron absorber. These assumptions are
gotipart of this technical review but will be reviewed on a case-by-case

asis.

(12) If all storage cells are not loaded with the same fuel assembly type
and enrichment, the specific storage configuration will be modeled.
Different types of configurations include .checkerboard patterns, empty
cell locations, specific pool configurations, and other-layouts as

defined.

Using these assumptions, the spent fuel rack k., is calculated with KENO-Va
to show that k,,, is less than or equal to 0.95 with no credit for soluble
boron. A temperature bias, which accounts for the normal operational
temperature range of the spent fuel pool water, and the method bias,
determined from the benchmarking calculations, are included. In addition, if
neutron absorber panels are used, a reactjvity bias is added to correct for
the modeling assumption that individual B' atoms are homogeneously
distributed within the absorber material rather than clustered around each B,C
particle. The staff concludes that these assumptions tend to maximize the
rack reactivity and are, therefore, appropriately conservative and acceptable.

3.3 PHOENIX-P Tolerance/Uncertainty Calculations

PHOENIX-P is used to calculate the reactivity effects of possible variations
in material characteristics and mechanical/manufacturing dimensions. The

following tolerances and uncertainties are considered:
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(1) Enrichoent tolerance of $0.05 w/o U® about the nominal fresh
reference enrichments

(2) Variation of £2.0% about the nominal reference U0, thecretical
density

(3) Variation in fuel pellet dishing fraction from 0X to twice the
nominal dishing

(4) Tolerance about the nominal reference storage cell inner
diameter, center-to-center pitch, and material thickness

(5) Tolerances about the nominal width, length, and thickness of
neutron absorber panels i

(6) Tolerances about the nominal poison loading of the neutron
absorbing panels, if the nominal poison loading assumed in the
KENO-Va model is not the minimum manufacturer-specified loading

(7) Asﬁmtric positioning of fuel assemblies within the storage
cells

The manufacturing tolerance uncertainties are based on the reactivity
difference between nominal and maximum tolerance values and, therefore, meet
the 95/95 probability/confidence level requirement. These uncertainties are
combined statistically with the 95/95 calculation uncertainty on the KENO-Va
nominal reference k., and the 95/95 methodology uncertainty (0.0030 Ak) in
the benchmarking bias determined for the KENO-Va methodology. The me}hodology
benchmarking bias of 0.0077 Ak, the water temperature bias, and the B ¥ self-
shielding bias, if applicable, are included in the final k, summation before
comparison against the 0.95 k. limit. The following formula is used to
determine the 95/95 k., for the spent fuel storage racks:

knﬁ = knomiml + Bmﬂhod-'*' Btuma + Bu& + Bumtn

Koomical ™= nominal conditions KENO-Va K ¢

method bias determined from benchmark critical comparisons

= temperature bias

Bear - g% self-shielding bias, if applicable

J Z(to’lerance‘ Y .1 O .|.mc¢=.rtaiﬂty,)z
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The staff concludes that the final k., calculated using the above

will satisfy the NRC guidance that t € fuel storage ragk reactivit?eégoleggy
than or equal to 0.95 when fully flooded with unborated water, including all
appropriate uncertainties at the 95/95 probability/confidence level (Refs. 4
§). Therefore, the documented methodology is acceptable. CT

3.3 Fuel Assembly Byrnup Credit

Reactivity equivalencing is used to allow agarage of fuel assemblies with
higher initial enrichments (up to 5.0 w/o ) than those found acceptable
using the previously described methodology. This concept is predicated upon
the ‘-reactivity decrease associated with fuel depletion. For burnup credit, a
series of reactivity calculations are performed with PHOENIX-P to generate a
set of initial enrichment versus fuel assembly discharge burnup ordered pairs
that all yield an equivalent k ,, (no greater than 0.95) when fuel assemblies
are stored in the spent fuel storage racks. '

The CINDER computer code (Ref. 22) was used to determine the most reactive
time after reactor shutdown of an irradiated fuel assembly. CINDER is a
point-depletion code that has been widely used and accepted in the nuclear
industry to determine fission product activities. The fission products were
permitted to decay for 30 years after shutdown and the fuel reactivity was
found to reach a maximum at approximately 100 hours. At this time, the major

1ssion product poison, Xe™", has nearly completely decayed away. Therefore,
the most reactive time for an assembly after sbgtdown of the reactor can be
conservatively approximated by removing the )

An uncertainty associated with the depletion of the fuel assembly and the
reactivities computed with PHOENIX-P 1s accounted for in determining the
reactivity equivalence limits. This uncertainty is based on the PHOENIX-P
comparisons to the measured isotopics from the Yankee Core § experiments and
is used to account for any depletion history effects or calculational
uncertainties not included in the depletion conditions that are used in
PHOENIX-P. The staff concludes that this uncertainty, which increases
linearly with burnup from 0 at O burnup to 0.02 Ak at an assembly average
burnup of 60,000 MWD/MTU, is conservative and acceptable.

The effect of axial burnup distribution on fuel assembly reactivity has been
evaluated by modeling depleted fuel in both two dimensions and three
dimensions. These evaluations show that axial burnup effects can cause
assembly reactivity to 1ncr§§,e at burnup-enrichment combinations greater than
40,000 MWD/MTU and 4.0 w/o . Westinghouse has stated that this effect
will be accounted for as an additional bias if burnup credit limits reach

these combinations.

An additional conservatism is % at the deplet on calculations do not take
credit for effects, such as Pu**! decay and An“' growth, that are known to
substantially reduce reactivity during long-term storage. However, the staff

does not consider this to be a requirement.

The staff conéludes that adequate conservatism has been incorporated in the
methodology used to determine burnup credit.

CPL 01920095



3.4 teqral Fuel Burnable Absorber (IFBA) Credit

Another reactivity equivalencing technique for storage of fuel

greater than those allowed by the previous methodology is basedeg:i:::ents
reactivity decrease associated with the addition of integral fuel burnable
absorbers (IFBA) to Westinghouse fuel. IFBAs consist of neutron-absorbing
material appiied as a nonremavable thin zirconium diboride (ZrB,) coating on
the outside of the U0, pellet. PHOENIX-P is used to generate a set of fnitial
assembly enrichment versus number of IFBA rods per assembly ordered pairs that
all yield the equivalent k, (no greater than 0.95) when fuel assemblies are
stored in the spent fuel s%orage racks. The following assumptions are used
for the IFBA rod assemblies in the PHOENIX-P calculations:

(1) The fuel assembly is modeled at its most reactive point in 1ife. This
includes any time in 1ife when the IFBA has depleted and the fuel
assembly becomes more reactive.

(2) The B'" loading for each IFBA rod, determined from Westinghouse IFBA
design specifications for the given fuel assembly type, is the
ginimum standard loading offered by Westinghouse for that fuel assembly
ype. . '

(3) The IFBA g'e loading is reduced by S5 percent to account for
manufacturing tolerances and by an amount which corresponds to the
minimum absorber length offered for the given fuel assembly type (e.g.,
a 144-inch fuel length with a minimym absorber length of 108 inches
would result in a 25 percent IFBA 8" loading).

A calculational uncertainty of approximately 10 percent is included in the
development of the IFBA requirements by adding an additional number of IFBA
rods to each data point. To demonstrate that reactivity margin exists in the
IFBA credit limit to accommodate future changes in IFBA patterns, calculations
are also performed with nonstandard IFBA-patterns. If a future change is made
to the standard IFBA pattern designs, the reactivity difference between the
new patterns and the old patterns will be calculated in order to assess the
impact on both core reactivity and spent fuel rack IFBA credit limits.

The staff concludes that adequate conservatism has been incorporated in the
methodology for determining IFBA requirements and that assemblies that comply
with the enrichment-IFBA requirement curve developed by this methodology will
have a k., no greater than 0.95 when placed in the spent fuel pool storage

racks.

3.5 nfini ultiplication Factor

An alternative method for determining the acceptability of fuel storage in a
specific spent fuel rack is based on a PHOENIX-P calculation of the infinite
multiplication factor (k,) for a fuel assembly in the reactor core geometry is
a2 reference point. The fuel assembly model is based on a unit assembly
configuration (infinite in the lateral and axial dimensions) in reactor
geometry and is modeled at its most reactive point in life and moderated by
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pure water (no boron) at a temperature of 68°F with a densit

0.01 Ak reactivity bias is added to this reference k, t:“§CCzu:: %&2 g/cc. A

calculational uncertainties. The spent fuel storage rack is then modeled with

t:eseoaggembl1es to ensure that the storage rack reactivity will be no greater
an - .

The staff concludes that fuel assemblies that have a reference k, le

equal to the value calculated with the above assumptions and metaodoﬁiggrtglgr
havz a k¢ nO greater than 0.95 when placed in the spent fuel pool storage
racks.

3.6 Postulated Accidents

The criterion that k., be no greater than 0.95 exists even for postulated
accidents. Two types of accidents that can occur in a spent fuel storage rack
may cause a reactivity increase: (1) a fuel assembly misplacement and (2) a

1 water temperature change. However, Tor any of these accidents, the
double contingency principle (Ref. 23) can be applied. According te this
principle, it is unnecessary to assume two unlikely, independent, concurrent
events to ensure protection against a criticality accident. Thus, for these
postulated accidents, the presence of soluble boron in the pool water can be
assumed as a realistic initial condition since assuming its absence would be a
second unlikely event. PHOENIX-P boron worth calculations are used to
determine the amount of soluble boron required to offset the highest
reactivity increase caused by any postulated accident and to maintain k,
less than or equal to 0.95, which is also the staff’s acceptance criterion for
accident conditions.

3.7 Soluble Boron Credit Methodology

In the proposed methodology for performing spent fuel rack reactivity
calculations with credit for soluble boron in the pool water, a 95/95 rack
k. is first calculated which remains below 1.0 (subcritical) with no soluble
boron credit. This k., calculation uses the same assumptions described in
Section 3.2 above, including the assumption of no soluble boron in the Pool
water. As previously described, a temperature bias, a method bias, a g'¢
self-shielding bias, and the 95/95 uncertainties associated with the
calculation uncertainty, the methodology uncertainty in the benchmarking bias,
and the manufacturing tolerances are included in the k., calculation.

The final equation for determining the k., requirement is
k.ﬁ = K'mmml + Btamp + Brmthod + Bnl! + Buncon < 1'0

where:

Koominal - nominal condition KENO-Va k.,

Bremp = temperature bias for normal operating range

CPL 01920010
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Boretnod . method bias from benchmark critical comparisons

B, . B'" self shielding bias

J Z(tolerance, cesOT., .uncertairatyi)z

Buncen

To determine the amount of soluble boron required to maintain k., < 0.95,
KENO-Va is used to establish a nominal reference k‘" and PHOENTYZP 1s used to
evaluate the reactivity effects of possible variations in material
characteristics and mechanical manufacturing dimensions. These calculations
contain the same assumptions, biases, tolerances, and uncertainties previously
described except for the assumption regarding the moderator soluble boron
concentration. Borated water is assumed instead of pure water. The tolerance
calculations are, therefore, performed assuming the presence of soluble boron.
. The final 95/95 k,, calculation is determined as described in Section 3.2
above and must be'q;ss than or equal to 0.95 with allowances for biases,
tolerances, and uncertainties including the presence of the determined
concentration of soluble boron.

For enrichments higher than those assumed in the k. calculation, reactivity
equivalencing methodologies are used to determine Bumup or IFBA gredit.
However, the maximum fuel rod enrichment is limited to .0 w/o u>*. Soluble

boron credit is used to offset the uncertainties associated with each of these

equivalencing methodologies, as appropriate.

Postulated accidents are considered in the same manner as discussed in
Section 3.6 except that the previously determined amount of soluble boron for
the 95/95 k.4 calculation, plus the amount determined for the ‘reactivity
equivalencing calculation, if required, is assumed present. The results of
PHOENIX-P calculations of the reactivity change due to the presence of soluble
boron are used to determine the amount of soluble boron required to offset the
maximum reactivity increase caused by postulated accident conditions.

The final soluble boron credit requirement is determined from the following
summation:

SBC,gry = SBCosses + SBCye + SBCh,

where:
SBCyora, = total -soluble boron credit requirement (ppm)

SBCys 95 = soluble boron credit required for 95/95 k., less than
or equal to 0.95 (ppm)

- CPL 0192001}
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SBC,; = soluble boron credit required for reactivity
equivalencing methodologies (ppm)

SBC,, = soluble boron credit required for k., less than or
equal to 0.95 under a;cident conditions (ppm)

Thus the total soluble boron credit requirement will maintain the spent fuel
rack k. less than or equal to 0.95 with a 95-percent probability at a 95-
perceni confidence level. .

The total soluble boren required to maintain k., less than or equal to 0.95

js normally well below the large amount of soluble boron which fs typically in
spent fuel pool water. Therefore, 2 significant margin to criticality would
generally still exist. However, a boron dilution analysis will be performed
for each plant requesting soluble boron credit to en that sufficient time
is available to detect and mitigate the dilution before the 0.95 k_,, design
basis is exceéded and submitted to the NRC for review (Ref. 29). fﬁe analysis
should include an evaluation of the following plant-specific features:

1. Spent Fuel Pool and Related System Features
a) dilution sources
b) dilution flow rates
c¢) boration sources
d) instrumentation
e) aqministrative procedures

piping
g) loss of offsite power impact
2. Boron Dilution Initiating Events (including operator error)

3. Boron Dilution Times and Volumes

4.0 SUMMARY AND CONCLUSIONS

The topical report WCAP-14416-P and supporting documentation provided in
References 14, 26 and 28 have been reviewed in detail. A major portion of

this review focused on a proposed new methodalog¥ whereby partial credit could
be taken for soluble boron in the spent fuel pool to meet the NRC-recommended
criterion that the spent fuel rack multiplication factor (k) be less than
or equal to 0.95, at a 95-percent probability, 95-percent confidence level.

The staff concludes that the pr sed new methodo boron credit
js acceptable for the following reasons:

(1) Uncertainties in mechanical tolerances and storage rack dimensions are
determined at the 95-percent probability, gs-percent confidence level and
are incorporated in a conservative direction.

(2) Conservative uncertainties are incorporated for depletion calculations.

CPL 01920012
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(3) A substantial margin to criticality would be available since the spent
fuel rack k,, will be less than or equal to 0.95, at 2 95-percent

probgbility, gs-percent confidence level, with an amount of solubl
significantly less than that amount normally available in the pool.

(4) The fuel rack kVF’ will remain less than 1.0 (subcritical), at a 95-

percent probabi —GE-percent confidence level, even with no solubl
boron in the spent fuel pool, thereby conforming fo Criterion 62,
"prevention of criticality in fuel storage and handling® of Appendix A to

10 CFR Part 50.

The staff concludes that the methodology documented in WCAP-14416-P and
Reference 28 can be used in licensing actions with the following provisions
which are stated in WCAP-14416-P and Reference 28:

(1) If axial and planar variations of fuel assembly characteristics are
present, they should be explicitly addressed, including the locations of
burnable absorber rods. .

(2) The maximum fuel rod enrichment shall be limited to 5.0 w/o UZ5.

(3) The spent fuel storage racks should be assumed to be infinite in lateral
extent or surrounded by a water reflector and concrete or structural
material as appropriate to the design. The fuel may be assumed to be
infinite in the axial dimension, or the effect of reflector on the top
and bottom of the fuel may be evaluated.

(4) If credit for the reactivity depletion due to :ue1 burnup_is-taken,
operating proce ude provision for independent
' iv i or

—onfirmation of the fuel burnup, either administratively
experimentally, before the fuel is placed in burnup-dependent storage

CEE‘S.

(5) A reactivity uncertainty due to uncertainty in the fuel depletion
history effects and depletion calculations should be inciuded.

(6) A correction for the effect of the axial distribution in burnup should be
determined and added to the reactivity calculated for uniform axial
burnup distribution if it results in a positive reactivity effect.

In addition, as stated in the letter of October 18, 1996, from Westinghouse to
the NRC (Ref. 28), the following jtems will be submitted by all licensees
propasing to use the methodology described above:

(1) A1 Ticensees proposing to use the new method described above for soluble
boron credit should submit a 10 CFR Part 50.36 technical specification

change containing the following:
a. k., shall be less than or equal to 0.95 if fully flooded with water

bsgaged to [1050) ppm which includes an allowance for uncertainties

as described in WCAP-14416-P.

CPL 01920013
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b. kPE shall be less than 1.0 if fylly flooded with unborated water
udes an allowance for uncertainties as described in

WCAP-14416-P. —

¢c. The spent fuel pool boron concentration shall be greater tha
ppm and shall be verified at a frequency of (7 dags]. n [2300]

Licensees using the Westinghouse Improved Standard Technical
Specifications (ISTS) described in NUREG-1431 (Ref. 27), should adopt
specification 3.7.16, "Fuel Storage Boron Concentration," and 4.3.1, Fuel
Storage-Criticality,” as shown in section 5.0 below.

A1l licensees proposing to use the new method described above for soluble
boron credit should identify potential events which could dilute the
spent fuel paol soluble boron to thé concentration required to maintain
the 0.95 k,,, 1imit (as defined in (1)a above) and should quantify the
time span of these dilution events to show that sufficient time is
available to enable adequate detection and suppression of any dilution
event. The effects of incomplete boron mixing, such as boron
stratification, should be considered. This_analysis should be submitted
for NRC review and should also be used to justify the surveillance
interval used for verification of the technical specification minimum
pool boron concentration. .

Although Boraflex deterioration is not addressed in this topical report,
appropriate analyses are required to account for Boraflex degradation in
storage racks that credit the negative reactivity effect of Boraflex.
These analyses should be submitted for NRC review.

Piant procedures should be upgraded, as necessary, to control pool boron

concentration and water inventory during both normal and accident
conditions.

CPL 01920014
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3.7 PLANT SYSTEMS -
{\,,/' 3.7.16 Fuel Storage Pool Boron Concentration

LCO 3.7.16 The fuel storage pool boron concentration shall be
2 [2300] ppm.

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool and
a fuel storage pool verification has not been performed
since the last movement of fuel assemblies in the fuel
storage pool.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Fuel storage pool ~===NOTE
boron concentration - | LCO 3.0.3 is not applicable.

not within limit. ———

A.l Suspend movement of Immediately
fuel assemblies in
the fuel storage

L./ pool.

AND ‘

A.2.1 Initiate action to Immediately
restore fuel storage
pool boron
concentration to
within limit.

OR
A.2.2 Verify by Immediately

administrative means
[Region 2] fuel
storage pool
verification has been
performed since the
last movement of fuel
assemblies in the
fuel storage pocl.

—————

CPL 01920016
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SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUEKCY

SR 3.7.16.1 Verify the fuel storage pool boron {7 days)
concentration is within limit.

CPL 01920017
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4.3 Fuel Storage
4.3.1 (Criticality

§4.3.1.1 The spent fuel storage racks are designed and shall
be maintained with:

b.

<

d

(f.

(s.

Fuel assemblies having a maximum U-235
enrichment of [4.5] weight percent;

Keee < 1.0 if fully flooded with unborated
water which includes an allowance for
uncertainties as described in WCAP-14416-P;

Kegs € 0.95 if fully flooded with water borated
o [1050] ppm which includes an allowance for
uncertainties as described in WCAP-14416-P;

A nominal [9.15] inch center to center distance
between fuel assemblies placed in [the high
density fuel storage racks];]

A nominal [10.95] inch center to center
distance between fuel assemblies placed in [low
density fuel storage racks};]

New or partially spent fuel assemblies with a
discharge burnup in the “*acceptable range® of
Figure [3.7.17-1] may be allowed unrestricted
storage in [either] fuel storage rack(s); and]

New or partially spent fuel assemblies with a
discharge burnup in the “unacceptable range® of
Figure [3.7.17-1] will be stored in compliance
with the NRC approved [specific document
containing the analytical methods, title, date,
or specific configuration or figure].]

CPL 01920018
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February 17, 1984

Secretary of the Commission uQETf&J:5]~.}
U.S. Nuclear Regulatery Commission SRAIGIES e TN o
Washington, D.C. 20555 PAOROSED ring [N - ‘&g '_Zb

Att'n: Docketing and Service Branch C —_i,% 5-4(4/7?

Re: 10 C.F.R. Parts 2 and 72: Proposed Rule
on Hybrid Hearing Procedures for Expansions
of Onsite Spent Fuel Storage Capacity at
Civilian Nuclear Power Reactors .

Gentlemen:

i The following comments are submitted on behalf of the
; Edison Electric Institute (EEI) and the Utility Nuclear Waste

o/ . Management Group (UNWMG). EEI is an association of the na-
‘tion's investor-owned utilities; its members generate about
seventy-eight percent of the nation's electricity and serve
over sixty-seven million customers. UNWMG is comprised of
forty-two utilities with specific interests relating to nuclear
spent fuel storage. Its members are listed in Attachment &
hereto. A significant number of the member utilities of EEI

On December S, 1983, the Commission published in the
Federal Register a proposed rule that would amend its requla-
tions at 10 C.E.R. Parts 2 and 72 to implement Section 134 of
the Nuclear Waste Policy Act of 1982 (NWPA), which pPrescribed
expedited licensing procedures for certain spent fuel storage
technologies. 48 Fed. Reg. 54499 (1983). Congistent with the
NWPA, the changes to existing Commission procedures would apply
only to applications for a license or license amendment to ex-
pand onsite spent fuel storage capacity at commercial nuclear
power reactors through the use of high-density fuel storage
racks, fuel rod compaction, the transshipment of spent nuclear
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fuel to another civilian nuclear power reactor within the same
utility system, the construction of additional spent nuclear
fuel pool capacity or dry storage capacity, or by other means.
The proposed new procedures would not apply to the first applie
cation for a license amendment to expand onsite fuel storage
capacity by the use of a new technology not previously approved
by the Commission for use at any nuclear power plant. Two op-
tions are identified in the proposed rule.

Option 1 substantially departs from the existing
practice and would require the use of a "hybrid" hearing proce-
dure in all proceedings to which Section 134 applies. For ex-
ample, Option 1 removes the requirement that to be admitted to
a licensing proceeding a petiticner must specify at least one
valid "contention." Somewhat broader discovery would be al=-
lowed on any "issue" raised by intervenors and found to be
within the scope of the proceeding. An "oral argument" proce=-
dure would be established as a means of determining those is-
sues which should be adjudicated. Option 2 is a less drastic
departure from existing rules and would provide a new summary
disposition procedure utilizing oral argument, to be employed
at the request of any party to the proceeding. As a result of
the procedure in both proposed Option 1 and Option 2, the pre-
" siding officer would designate an issue for adjudication if
there is a genuine and substantial dispute of fact which can be
resolved with sufficient accuracy only by the introduction of
evidence in an adjudicatory hearing and if the decision of the
Commission is likely to depend in whole or in part on the reso-
lution of such a dispute.

EEI/UNWMG f£inds that Option 1 is inconsistent with
both the language of Section 134 of the NWPA and the legisla~
tive history and intent of Congress in enacting Section 134.
While Option 2 is technically consistent with the wording of
Section 134, it does not go as far as Congress intended in es-
tablishing meaningful procedural reform to provide an expedited
proceeding for the expansion of spent fuel storage capacity at
existing civilian nuclear power reactors. In this letter we
propoge modifications to Option 2 and additional procedures
that are consistent with the Congressional mandate of Section
134.
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The Legislative Purpose of Section 134 of the NWPA

Nowhere in the "Supplementary Information" published with
the proposed rule nor inherent within the proposed changes to
existing Commission procedural requirements does the Commission
come to grips with the Congressional intent in enacting Section
134 of the NWPA. Nowhere does the Commission state its purpose
in proposing changes to existing procedures other than to im-
plement Section 134. Yet the intent of Congress in adopting
Section 134 was clear, and it is just as clear that the Commis-
sion's proposal fails to accomplish what Congress intended.

The legislative history of the NWPA actually spans a
periocd of over five years and three Congresses. During this
period the utilities lobbied vigorously for a comprehensive
Federal program for away-from-reactor interim storage of spent
fuel. 1In finally passing the NWFA, the Congress did not estab-
lish the comprehensive Federal program for interim storage that
the utilities had sought. Instead, Congress found that:

[(T)he persons owning and operating civilian
nuclear power reactors have the primary re-
sponsibility for providing interim storage of
spent nuclear fuel from such reactors, by
maximizing, to the extent practical, the ef-
fective use of existing storage facilities at
the site of each civilian nuclear power reac-
tor, and by adopting new onsite storage ca-
pacity in a timely manner wvhere practi-

cal. . . .

Section 131(a)(1) of the NWPA, 42 U.S.C. § 10151 (1983). The
Congress did establish a limited Federal interim storage pro-
gram tc ensure that utilities did not lose full core reserve
capability at the site of a nuclear reactor if diligent pursuit
of onsite alternatives failed to provide in a timely manner for.
needed onsite storage capacity. Section 135 of the NWPA, 42
U.S.C. § 10155 (1983). But while the Congress found that
utilities had the primary responsibility for spent fuel storage
onsite, it also found that:

[Tlhe Federal Government has the responsibil-
ity to encourage and expedite the effective
use of existing storage facilities and the
addition of needed new storage capacity at

-3-
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the site of each civilian nuclear power reac-
tor. - » .

Section 131(a)(2) of the NWPA, supra (emphasis added). To ac-
complish this Congressional finding, Sectien 134 was adopted.
Simply put, Section 134 was a trade-off; the utilities failed
to convince Congress of the need for a major Federal program
for interim storage of spent fuel, but Congrese instead provide
ed for expedited licensing of onsite spent fuel storage
technologies.

While there is no Conference Committee report to pro-
vide a definitive legislative history of the NWPA, statements
of the floor managers of the bills in the House and Senate dure
ing congressional debates and Committee Reports from the two
houses leave little cdoubt as to the intent of the Congress in
finally enacting Section 134. In the Senate, the precursor to
the NWPA was S. 1662, a consensus bill drafted by members of
the Senate Committee on Energy and Natural Resources and the

{ ,Senate Committee on Environment and Public Works, and intro-
duced by Senator McClure. During Senate debate of §. 1662,
Senator Simpson explained to his colleagues the relationship
between the proposed Federal interim storage policy in Title
I11I of S. 1662 and the proposed changes to NRC procedures for
expanding onsite spent fuel storage, as follows:

Title III of the compromise provision
establishes a firm, and I believe, appropri-
ate national policy for the interim storage
of spent fuel. Under this policy, the utili-
ty operators of nuclear powverplants bear the
primary responsibility for interim storage of
spent fuel at the sites of their nuclear
plants. This places a significant, but ape-
propriate, burden on the utilities to do ev-
erything possible to assure sufficient onsite
storage capacity through a variety of mea-
sures specified in the legislation. Thess
measures include reracking, transshipment of
spent fuel between reactors within the game
utility system, and the use of new technolo-
gies such as dry storage and the use of store
age casks,
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In order to assist the utilities in car-
rying out this responsibility, the legisla-
tion contains measures to expedite the neces-
sary regulatory approvals from the Nuclear
Regulatory Commission for these various means
of expanding onsite storage at reactor sites.
These expedited licensing procedures in them-
selves represent an important step toward re-
forming this aspect of NRC's licensing pro-
cess, while at the same time incerporating
important safeguards to assure that the pub-
lic health and safety is protected in these
spent fuel storage expansion efforts.

128 Cong. Rec. $4157 (daily ed. April 28, 1%982).

Senator Thurmond opposed Federal away-from-reactor
spent fuel storage and offered an amendment to eliminate the
provision for interim storage in S. 1662. In offering his
amendment, Senator Thurmond reminded his fellow Senators that
the "streamlined regqulatory" process would remain:

It should be stressed, however, that our
amendment leaves intact those provisions of
title 11! which establish a streamlined regu-
latory process to aid utilities in licensing
additional storage space at reactor sites or
in licensing transshipments of spent fuel to
other sites.

128 Cong. Rec. S§4274, (daily ed. April 29, 1982). Senator
-Simpson opposed the amendment and characterized the interim
storage program in Title III as "'last resort,’' emergency re-
lief." 1d. at $4281. Senator Simpson continued:

This [natiocnal] policy [for spent fuel store
age)] places primary responsibility with the
utilities for providing adegquate gpent fuel
storage capacity at the reactor sites.

{I]ln order to carry out this element of
the national policy, the bill includes new
licensing procedures that are intended to ex-
pedite NRC approvals of utility requests for
spent fuel storage expansion at reactor

’5-
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sites. These new procedures, which invelve
interim licensing authority and the use of
hybrid hearing procedures, should minimize
the potential for unnecessary delaye in
processing these utility license applica=-
tions.

The Senate rejected Senator ‘Thurmond's amendment (id. at
187) and subsequently passed S. 1662.

Section 313 of S. 1662 was similar to Section 134 of
:» subsequently enacted NWPA, although it did not limit issues
it could be considered and did not proscribe the hybrid pro-
jure in proceedings involving a new technology. During hear-
j8 on §. 1662, Chairman Palladino testified:

S. - 1662 has a number of important provie-
sions with which we agree. It recognizes the

T need for additional storage facilities for

spent fuel both onsite at reactors and at

A separate sites away from reactors; and the
\ / need to expedite the licensing activities re-
lated to expanding spent fuel capacity onsite

at a reactor. .

=lear Waste Disposal: Joint Hearings on S. 637 and S. 1662
fore the Senate Comm. on Ener and Natural Resources and the
scomm. on Nuclear Reculation of the Senate Comm. on Environ-
at and Public Works, 97th Cong., lst Sess 236 (1981) (state-
at of Nunzieo J. Palladino, Chairman, NRC).

The efforts by the House of Representatives to pass a
wprehensive nuclear waste bill during the g7th Congress wvere
re complicated. Three major committees -« Interior and Insu-
r Affairs, Science and Technology, and Energy and Commerce «-
d jurisdiction, and each reported and approved separate
11s: E.R. 3809, reported in H.R. Rep. No. 491, Part 1, 97th
ng., 2d Sess. (1982); H.R. 5016, reported in H.R. Rep. No.

1, Part 1, 97th Cong., 1lst Sess. (198l1); and E.R. 6598,
ported in H.R. Rep. No. 785, Part I, 97th Cong., 2d Sess.
©82). Subsequently, the three committees entered into nego-
ations to reconcile E.R. 3809, H.R. 5016, and H.R. €598. The
:sult of the negotiations was H.R. 7187. This bill was pres-
ited to the House on September 30, 1982 as a substitute amend-
wnt to E.R. 3809. 128 Cong. Rec. EB162 (daily ed. September

6=
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30, 1982). 1t was passed by the House on December 2, 1%82.
128 Cong. Rec. HE8800 (daily ed. December 2, 1982).

Many of the provisions of E.R. 7187, including Sec-
tion 134, were drawn from H.R. 6598 as amended by the Committee
on Energy and Commerce.l/ Section 134 had been added to E.R.
6598 by the Committee on Energy and Commerce; it provided for
hybrid hearings in license or license amendment proceedings to
expand onsite spent nuclear fuel storage capacity, restricted
the issues that could be litigated in such a proceeding, and
authorized interim licensing. The Committee explained:

Procedural changes are made tc the NRC
licensing process to encourage utilities to
expand storage capacity at reactor sites.
Except for the use of a technology which has
been adopted on a generic basis, each of the
methods for expanding storage capacity re-
quires a license or an amendment to the ex-
isting operating license. The bill provides
for expediting the consideratica of such ap-
plication by "scoping" issues in an informal
oral argument precedsd by discovery and
requiring at the conclusion of such informal
oral argument that the Commissicn designate
disputed questions of fact and law fer formal
adjudication only if it dstermines there is a
genuine disputed issue of fact and the Com-
mission's decision is likely to dapend in
whole or in part on the rescluticn of the
igsue(s) they seek to raise in order to be
granted an adjudicatory hearing. In any Com-
migssion proceeding to expand spent fuel stor-
age capacity, six categories of issuss, such
as need for power generated by the reactor
involved, would be excluded from considera-
tion. In addition the Commissicn is autheo-
rized to grant an interim license or interim
amendment to an existing licence for expan-
sion of onsite storage or transshipment prior

1/ 128 Cong. Rec. HB1ES8 (daily ed. September 30, 1982)
(statement of Rep. Dingell).
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[to] the conduct or completion to any hearing
required by law, provided that in all other

respectes the requirements of the law are met

end there is assurance that public health and
safety will be protected and refusal to grant
an interim license would prevent a petitioner
from providing adequate onsite storage capac-

ity.
.. Rep. No. 785, Part 1, S7th Cong., 2d Sess. 39 (1982).2/

H.R. 6598 as amended also authorized a limited amount
Federal interim spent fuel storage; but the Committee made
clear that onsite capacity was the primary means of interim
rage. Similar to section 301 of S.1662 (the bill which the
iate had passed), Section 131 of EH.R. 6598 established the
decy of "maximizing, to the extent practical, the effective
: of existing storage facilities at the site of each civilian
:lear pover plant." The Committes added,

: The Federal Government is charged with

\ , the responsibility to provide limited "last
resort” interim storage capacity for civilian
nuclear power reactors determined by the RNu-
clear Regulatory Commission to be needed to
assure the continued orderly cperation of the
reactor, through the maintenance of full- core
reserve storage capability.

3. Rep. 785, Part 1, 97th Cong., 24 Sess. 39 (1982).

H.R. 7187 eliminated the interim licensing authority
it had been included in Section 134 of H.R. 6598. E.R. 7187
30 reformulated the issues that were excluded from the scope
hybrid proceedings.. Except for the absence ¢of subsection
}(4) on the licensing of new technolegy, which was added by
ssequent amendment, Section 134 of E.R. 7187 was identical to

t subseguently enacted preovision.

Representative Dingell suggested that B.R. Rep. No. 785 be
nsidered part of the legislative history of BE.R. 7187. 128
ng. Rec. EB8168 (daily ed. September 30, 1982).
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During the floor debates, the hybrid provisions were
mentioned only incidentally, during discussions on an amendment
to eliminate the provisions for federal interim storage; but
these comments again emphasized the intent of Congress to expe=-
dite expansion of onsite storage. Rep. Lundine, the proponent
of the amendment, stated _

My amendment would also preserve provi-
sions in the bill for expedited NRC licensing
provisions for at reactor interim storage.
These streamlined procedures at the NRC will
insure timely action on licensing issues.

128 Cong. Rec. HE8581 (daily ed. November 30, 1982). Similarly,
Rep. Broyhill, in opposing Rep. lLundine's amendment stated

Well, another purpose of the bill is
this: Section 131 . . . continuing through
sections 132, 133, and 134, provides for ex-
pedited conzideration of applications for ex-
pansion of onsite storage of thesa spent
fuels, and certainly thare is a crying need
for these expedited procedures. Generally

\ / speaking, 1 would say there is agreement that
: ‘ these expedited procedures for the licensing
cf these onsite facilities are needed, and if
there is no final resting place by 1998, ob-
viously there is going to have to be some
consideration for the expansion of onsite
storage.

1d. at H8584. Rep. Lundine's amendment waa subsequently re-
jected. 1d. at H8590.

The Senate and House bills that had been pazsed -~ S.
1662 and the text of E.R. 7187 as H.R. 380% -~ were not re-
ferred to a House-Senate conference; instead, in order to expe-
dite the legislation, the Senate Committee on Energy and Natu-
ral Resources introduced an amended version of the House-passed
bill. 128 Cong. Rec. £15621, $1563%-42, S15669 (daily ed.
December 20, 1982). On December 20, 1982, the Senate passed
this bill, and the House then agreed to the Senate amendments.
Id. at S15670, H10S52S.
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The Senate bill amended Section 134, but only to add
a restriction on the use of the hybrid procedure; the hybrid
procedure was prohibited in proceedings to expand onsite fuel
storage by the use of new technology. 1Id. &t £15643-44. How-
ever, debates on this amendment once again stressed that the
purpose of Section 134 was to expedite:

Section 134 of the McClure substitute amend-
ment to H.R. 380¢% provides for an abbrevi-
ated, legislative-type hearing to procede the
normal full adjudicatory hearing. The pur-
pose of the abbreviated hearing is to speed
up the licensing of onsite storage expansion.
A full hearing would only be necessary if it
were determined that a "genuine and substan-
tial dispute of fact® exists; that such dis-
pute could be resclved in a full adjudicatory
hearing; and that the decision of the Commis~
gion is likely to depend in whole or in part
on the resclution ¢f the dispute. The
criteria by which the Commission may decide
that a full adjudicatory hearing is necessary
is extremely narrov.

\—/1d. at 515644 (stetement of Sen. Mitchell).

Thus it is indisputable that the intent of Congress
in enacting Section 134 of the NWPA was to expedite the licens-
ing of expanded onsite stocrage. Congress perceaived an expe-
dited licensing procedure as essential if powerplant ocperators
were to bear the burden of supplying sufficient interim storage
capacity. As we discuss below, neither Option 1 nor Option 2,
as proposed by the Commission addresses this clear legislative
intent.

OFTION I

EEI/UNWMG strongly opposes Option 1. The procedure
set forth in Option 1 is inconsistent with the NWPA. For exam~
ple, Option 1 is not optional and therefore does not comply
with the statutcrx mandate that an opportunity for oral argu-
ment be provided "at the request of any party." 42 U.S.C.

§ 10154(a) (1983). Moreover, not only does the procedure pro=-
posed in Option 1 fail to satisfy the clear legislative intent
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=-to- expedite the licensing process and hence the expansion of
onsite spent fuel storage capacity ~=- but in our view it is
likely to lengthen the process.

We provide a section-by-section analysis of Option 1
in Attachment B hereto. Briefly, we have the following specif-
ic concerns with respect to Option 1. It eliminates contention
pleading requirements. Thus, discovery is wide-open to any
"issue®™ which an intervenor may wish to raise. Indeed, the
Commission admits "discovery will be somewhat broader than
under existing practice." 48 Fed. Reg. at 54501. Also,
Option 1 eliminates the traditional "one good contention" rule
for party status. The implied corocllary is that an intervenor
remains a party to a proceeding even if all its allegations are
summarily resolved. Finally, Option 1 permits cross-
examination during the oral argument and calls for formal finde
ings and conclusions. This procedure far exceeds "oral argue-
ment" and borders on formal adjudication; and it implies that
all issues which are not designated for adjudication must be
decided by the Licensing Board, whereas dismissal might be ap-
propriate.

. Presumably the benefit the Commission believes would
result from the hybrid procedure proposed in Optiocn 1 is the
digposition of most if not all issues after cral argument, thus
aveiding or narrowing the scope of a haaring. Yet, as noted by
the Ad Hoc Committee for Review of Nuclear Reactor Licensing
Reform Proposals on ths Proposed Nuclear Licensing Reform Act

of 1983:

[I]n general, the major delays associated
with public hearings are attributable to the
time devoted to getting to the public hearing
and to the time reguired to obtain decisions
following the public hearing. With rare ex-
ceptiocns, ths public hearings themselves --
even with protracted cross examination «-
have not been a material schedule factor in
the overall public hearing process.

Report of the Ad Hoc Committee for Review of Nuclear Reactor
Licensing Reform Proposals on the Proposed Muclear Licensing
Reform Act of 1983 (December 15, 1982), at 14. We submit that
Option 1 would allow an intervenor intent on delay ample oppor-
tunity to bog down the process with unbridled discovery, an
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untried and unduly formal oral argument procedure, and the pos-
sibility of a2 hearing in any event on some issues after this
process. Indeed, often licensees, when the schedule for ob-
taining & license amendment is crucial, avoid £iling motions
for summary disposition of issues in a proceeding -~ even where
the result almost surely would be favorable -~ in order to
avoid the delay in getting to hearing and to a decision. The
unanimoug judgment of attorneys representing utility members of
EEI/UNWMG is that Option 1 would lengthen the process, and
would thus utterly fail in achieving Congressional purpose.

OPTION 2

Option 2 is much preferable to Option 1. The normal
rules for the pleading and admissibility of contentions apply,
and this procedure ensures that only specific, controverted
matters are referred to the hybrid procedure.3/ 1In additien,
the one good contention rule remains in effect and allows the
dismissal of intervenors who fail to advance litigable issues.
Also, Option 2 makes the hybrid procedure optional, consistent
with the Act, and conforms more closely to the procedures pre-
gscribed by the Act. In particular, Option 2 does not authorize
cross~exanmination during oral argument.

; On the other hand, not all ¢f the prcblems in Option
\—/1 are eliminated in Option 2. The Commission ignored the invi-
taticn from Congresa te fashion expeditiocus rules of discovery
particularly applicable to this type of proceeding. Option 2
places no time limits on discovery, and specific limits are ab-
solutely essential if the hybrid procedure is to expedite the
licensing process. See § 2.749a(b). Also, like Option 1, Op-
tion 2 does not provide for prefiled sworn testimony and write
ten submigsions, and the prefiling of this material would per-
mit the parties to better prepare for cral argument. Id.
Similarly, Option 2 does not make it clear that the "written
submissions"™ which may be relied upon refer to sworn written or
documentary material admissible as evidence. Id. 1In addition,
like Option 1, Option 2 provides that the presiding officer

3/ To the extent there may be some ambiguity in the wording

of Option 2, we have proposed clarifying language which makes
it clear that the oral argument procedure is available only for
disposition ¢of contentions previcusly admitted.
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shall only consider those facts and data submitted in the form
of sworn testimony or written submission. Id. This provision
may inappropriately preclude official notice and is inconsise
tent with the Act. See discussion of Option 1, § 2.1105(b) at
Attachment B. Finally, Option 2 calls for a decision supported
by formal findings and conclusions on issues not designated for
adjudication.

Although EEI/UNWMG finds Option 2 preferable to Op-
tion 1, it cannot support Option 2 in its present form. Option
2 merely replaces one summary disposition procedure with anoth-
er (albeit with an improved standard) and therefore does rela-~
tively little to expedite the licensing process. For that rea-
son, it ignores the clear intent of the NWPA and sguanders the
opportunity to develop an innovative and efficient hearing pro-
cess for licensing spent fuel storage technologies. According-
ly, EEI/UNWMG strongly recommends adoption of the additional
procedures discussed below. Attachment C hereto sets forth the
actual text of our proposed modifications and additional provi-
sions to be incorporated with Optien 2.4/

Additional Changes to the Commissiocn's Rules to
Inplement Congressional Intent in Enacting
Section 134 of the NWPA

-/ To remedy the problems discussed supra with respect
to Option 2, EEI/UNWMG proposes certain changes to the proposed
Section 2.74%a. These changes include: 1) amending subsection
(b) to clarify the evidentiary nature of "written submissions;"
2) amending subsection (b) to require the prefiling of sworm
testimony and written submissions; 3) amending subsection (b)

4/ ¥While not part of the proposed rule, EEI/UNWMG strongly
endorses the Commission's strict interpretation of the "Sholly
Amendment” as it applies to applications for expanszions of
onsite spent fuel storage technologies., See 48 Fed. Reg. at
54500, note 1. We anticipate that license amendments tc permit
spent fuel storage expansions generally will not involve a
"significant hazard" consideration and such license amendments
can be issued immediately. Thus, the expedited procedures that
we proposes here are in all parties’ interests, particularly
where the hearing proceas is available only subseguent to the
issuance of the license amendment.
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50 that official notice is not inadvertently precluded; ¢)
amending subsection (¢) so that the presiding officer is autho=-
rized to dismiss issues; and 5) amending subsection {(c) and
deleting subsection (f) to eliminate formal findings. See At~
tachment C at 3-5.5/

EEI/UNWMG also believes that the Commission must ad-
dress the guestion of procedural reform, consistent with Sec-
tion 134, that will meaningfully expedite the licensing pro-
cess.6/ In this regard, in addition to the modifications to
Option 2 proposed above, we propose that Commission

(1) adopt a threshold prima facie test for
admission of a contention;

(2) 1limit discovery to the scope of admitted
contentions and no more than twe rounds, to
be completed during a period established by
the presiding officer not to exceed ninety
days; and

'(3) establish by rule criteria to be conside-
ered by a Board, after hearing oral argument
pursuant to the Option 2 procedures, in de-
ternining whether a contention should be lit-
igated in an sdjudicatory proceeding.

A. Contentiens

The present rules governing admissibility of conten-
tions, which regquire the party offering a contention simply to
state the basgis for the contention with reasonable specificity,
is ineppropriate for proceedings involving expansions of onsite

5/ A number cf clarifying changes have alsc been proposed to
Section 2.74%a. For example, EEI/UNWMG proposes changing the
words "matters" and "issues® to "contentions,” since Section
2.745a applies to admitted contentions.

€/ Such procedural reforms as we propose here may or may not

be appropriate for consideration in the broader context of
overall licensing reforms. That issue is not addressed here.

P
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spent fuel storage capacity. Atomic Safety and Licensing
Boards have noted that existing requlations require admission
of a properly pleaded contention even where the same generic
issue has been previously litigated in other proceedings and
found wanting.?7/ Once & contention is admitted, the intervenor
can require the applicant to invest considersble time and ex-
pense in the discovery process =~ answering interrogatories and
sorting through often massive numbers of documents. PEased on
the collective experience of the members of EEI/UNWMG, we be-~
lieve no single change to the regulations is more likely to ex-
pedite consideration of licensing issues than to require an in-
tervenor at the outset of the hearing process to establish a
prima facie showing that he has information available to sup-
port his allegation sufficient "to require reasonable minds to
ingquire further." Such information may take the form of affida-
vits, technical reports or articles in technical and scientific
publications. Indeed, the Commission itself has proposed as
one alternative means of expediting all licensing proceedings
that the prima facie showing be generally required before cone
tentions could be admitted. Notice of Proposed Rule =« Modifi-
cations to the NRC Hearing Process, 46 Fed. Reg. 30349, 30350-1
(1981). That proposal is still pending. See NRC Regulatory
Agenda, 48 Fed. Reg. 48156, 48160 (1983). Note also that a pe-
titioner preparing contentions in a hybrid spent fuel proceed-
ing will not only have available to him the information
\~,/contained in the application for a license amendment, but will
also be able toc refer to the record of the proceeding in which

7/ The Commission's Rules an admission of contentions have
been interpreted such that even frivolous issues may not be re-
‘jected on the obviocus merits of the issue but must wait summary
disposition or adjudication. See Mississippi Power & Light Co.
{Grand Gulf Nuclear Station, Units 1 and.2), ALAB-130, 6 A.E.C.
423, 426 (1973) (edmitting an alternative source contention de-
spite the fact that gecthermal sites, on which the contention
was based, did not exist in applicant's service area); see also
Carclina Power & Light Co. (Shearon Harris Nuclear Fower Flant,
Unites 1 and 2), LBP-82-119A, 16 N.R.C. 2068, 2103 (1982) (in
which the Board admitted part of a contention which postulated
the unlikely fouling of the condensers by clams; oysters, or
sarnacles; there the Board stated: "Had we any authority to
reject a contention on its merits, we would reject this clam
ind barnacle scenarioc because we can scarcely imagine that it
‘ould present a safety problem, as alleged.")
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the pertinent technology was first licensed. For a number of
the spent fuel storage technologies being developed in joint
utility~-DOE demonstration programs, the technical reports of
those demonstration programs wil also be availsble.

The intent in proposing this higher threshold for ad-
mission of contentions is to eliminate frivolous contentions,
to eliminate repetitive consideration of generic issues in each
spent fuel storage expansion licensing proceeding, and to elim-
inate scatter-shot pleading of contentions in quantity with
little attention to quality. It would allow Boards to make
certain discretionary technical judgments on the likely ability
of an intervenor to raise an issue of technical substance. It
would not preclude an intervenor from raising issues which have
any real technical merit.

B. Discovery

The most time consuming aspect of the hearing process
is disceovery. While the Congress clearly contemplated that the
oral argument mandated by Section 134 would be preceded by dis-
covery, it did not provide that the Commission would simply ad-
hers to present discovery rules. Indeed, Section 134 provides
that the oral argument "shall be preceded by such discovery

\_/ procedures as the rules of the Commission ghall provide." ~(em-
phasis supplied). The use of the future tense invites the Com-
mission to examine the role of discovery in an expedited hybrid
procedure. EEI/UNWMG proposes that the Commission modify the
discovery procedures as follows:

(1) each party would be limited to two
rounds of discovery on admitted contentions
{whether by deposition, interrogatory, pro-
duction of documents, or a combination there-
of); the second round would be limited to
follow~up questions regarding responses to
the first round;

(2) all discovery would be ceonducted during
2 period established by the presiding ocffi-
cer, not to exceed ninety days;

(3) the time limitations established for re-
sponding to discovery reguests would be
strictly enforced absent consent of the
parties and good cause shown; and

«l16-



Secretary of the Commission
February 17, 1984
Page 17

(4) the Board would rule on discovery dis-

putes expeditiously, consistent with the pe-
riod established for conducting all discov-

ery.

: These modest modifications to the existing rules for
discovery are similar to procedures which have been adopted by
Boards in licensing proceedings under present rules. They pro-
vide for greater discipline and focus in the discovery phase of
& hearing. These modifications would balance the intent to ex-
pedite the hearing procedure with the objective of discovery to
remove the element of surprise in modern administrative prace
tice.

c. Additional Criteria to be Applied by
the Board in Determining Whether an
Issue Heard in Oral Argument Should
be Litigated in an Adjudicatory Hearing

In its discussion of the proposed rule, the Commis-
sion noted:

The criteria that the presiding officer .
must apply in determining which issues, if
any, should be resolved in an adjudicatory
hearing are identical to the statutory lan-
guage. The standard is quite strict and is
intended to ensure that the resources of

all parties to any adjudicatory hearing are
focused exclusively on real issues.

48 Fed. Reg. at 54501. EEI/UNWMG submits that the Commission
should provide additional criteria to assist Boards in de-
termining whether there is a genuine and substantial dispute of
fact which can only be resolved with sufficient accuracy by the
introduction of evidence in an adjudicatory hearing and whether
the decision of the Commission is likely to depend in whole or
in part on the rescluticn of such dispute. In this regard we
suggest the following criteria:

(1) VWhere an issue has previously been
considered in another proceeding regarding
the licensing of the same technology for
spent fuel storage or transshipment, the
party sponsoring the contention must
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demonstrate the existence of significant
new or differing information that is likely
to render the earlier findings of the Com-
mission incorrect.

(2) A party must make a showing that its
contentions will be supported by sworn tes-
timony or exhibits sponsored by a qualified
expert.

(3) Where a contention involves only dif-
fering technical judgments applied to an
undisputed set of facts, the Atomic Safety .
and Licensing Board may determine that ad-
judication is not necessary where NRC Staff
Requlatory Guides or other credible pub-
lished technical information establish a
clear consensus of the scientific community
regarding the issue raised by such a con-
tention.

(1) 1It was the intent of Congress te encourage the
utilization of demonstrated spent fuel storage technologies at
more than one site. "Indeed, Congress established a joint
DOE-industry program to encourage the early demonstration of
onsite spent fuel storage technologies and the licensability of
such technologies. See Section 218 of the NWPA, 42 U.S.C.

§ 10198 (1983). Where the application of any such technology
has already been licensed it is reasonable to establish a pre-
sumption of technical acceptability that an intervenor should
be regquired to rebut before allowing a technical issue to be
litigateq at subsequent proceedings. Compare 10 C.F.R. §2.503.

(2) Wwhere a technoleogy has previously been licensed
at the eite of another nuclear plant, it is extremely unlikely
that an intervenor could ever establish a technical case
against that technology absent the introduction of compelling
factual evidence. Thus, one of the criteria for designating a
contention for adjudication should be a showing by the interve-
nor that he is prepared to introduce facts sponscred by a qual-
ified expert to support his contention. Absent such a showing,
it is unlikely that the intervenor could make a meaningful con-
tribution to the record on such a factual issue.
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(3) Often issues in licensing proceedings do not in-
lve "a genuine and substantial dispute of fact" so much as a
ffering technical judgment applied to an undisputed set of
-ts. Just as often these differing technical judgments are
ther unsupported or are advanced by witnesses whose views are
jected by the vast majority of the relevant scientific commu-
ty. Consistent with the Congressional mandate to adjudicate
ly those issues where "there is a genuine and substantial
spute of fact which can only be resolved with sufficient ac-
racy by the introduction of evidence in an adjudicatory hear-
g," the Atomic Safety and Licensing Boards should reject con-
ntions that do no more than advance such discredited
chnical judgments, especially where the consensusg of the sci-
tific community has been published in an ANSI standard, NRC
gulatory Guide, or other credible technical reports.

Conclusion

EEI/UNWMG believes that the Commission must focus once

jain on Section 134 of the NWPA and its clear legislative in-
mt. As we took some pains to demonstrate, that intent was to

dite the licensing process for a relatively narrow subset
~—1{icense proceedings. The next question we addressed is
iether the Commission's proposed rule would accomplish what
ngress intended. With respect to Opticn 1, the answer is em-
iatically no -- it most likely would achieve the opposite re-
1lt. While Option 2 is generally acceptable and offers some
>dest improvement in the procedures for summary disposition,
= also fails to meet Congress' intent. However, by adopting
ne modifications to Optien 2 and the additional procedures
roposed in this letter, the Commission would accomplish mean-
ngful reform to its licensing procedures == for this special
ubset of license proceedings -- and would implement the letter

nd spirit of the Congressional mandate of .Section 134.
Respectfully submitted,

ttachments

=19~
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ATTACHMENT B

Section-by-Section Analysis of Option 1

1. § 2.1100 == Purpose

This section omits any reference to the purpose of the hy-
brid procedures--to expedite thé licensing process. Since some
rules of procedure will inevitably be determined by Licensing
and Appeal Boards implementing and interpreting the regqula-
tions, a clear and authoritative statement of purpose is essen-
tial. 1Indeed, the absence of such a statement might be inter-

preted as a repudiation of the intent to expedite.
2. § 2.1101--Scope of subpart.

Section 2.1101 requires the use of hybrid hearing proce-
dures in all proceedings to which Section 134 of the Nuclear
Waste Policy Act applies. Section 134, however, prescribes an
optional procedure--a procedure to be used only "at the request
of any party." 42 U.S.C. § 10154(a) (1983). Not only is Sec-
tion 2.1101 in clear vioclation of the Act, but it also need-
lessly eliminates adjudicatory flexibility. There is no justi-_
fication for the use of hybrid procedures if all parties to a

particular proceeding find normal procedures advantageous.



3. § 2.1103-=Requests for hearing or petitions to intervene.

This section abandons the "one good contention" rule. See
10 C.F.R. § 2.714(b). Instead, any petitioner will be made a
party if he or she satisfies standing requirements. Such a
procedurelwould open the floodgates for nuisance intervention.
Petitioners with no real dispute would be granted party status,
entitling them tovthe hybrid procedure, including discovery.
An applicant could well be overwhelmed by the number of partic-
ipants and their pleadings and requests. At best, this scenar-
io would cause substantial delay; at worst, it would deter

onsite storage expansion.

In addition, because one good contention would no longer
be a §rerequisite to party status, there would be no basis feor

dismissing a party who subsequently fails either a) to state an

" issue within the scope of the proceeding (see § 2.1104(a)), or

b) to raise a genuine or substantial dispute of fact for which
adjudication is necessary (see § 2.1106(b)). Cénsequently,
parties initially admitted would remain sc; and if each were
permitted to cross-examine witnesses testifying on another

party's contention, as is presently the practice, the eventuzal

adjudicatory hearing would be unnecessarily lengthened.



4, § 2.1104~--Filing of list of issues; requests for
oral arguments.

This section abandons the traditional "basis with specif-
icty" requirement for contentions. See 10 C.F.R. § 2.714(b).
Instéad, & party need only allege "jssues."” No criteria are
provided to determine whether an "issue" is sufficient as a
matter of pleading. In fact, a party might simply restate the
"aspects of the subject matteri which it identified in its
original petition to intervene. See § 2.1103(b). An issue
éould easily be phrased in such broad terms (and still be with-
in the scope of the proceeding) that it would require several
rounds of discovery merely to determine the true matter in
controversy--a prerequisite to any meaningful discovery on the
factual bases of such an issue. Again, such a procedure could

create significant delays.

Section 2.1104's elimination of admitted contentions is
perpetuated throughout the remainder of Option 1. Section
2.1105 repeats the explicit requireﬁent of the NWPA that the
hybrid procedure be limited "to those matters in controversy
among the*parties."A Compare 42 U.S.C. § 10154(a) (1983). But
because Option 1 excludes procedu;es for formulating and ruling
on contentions, it provides no mechanism for determining "mat-
ters in controversy." As a result, Optien 1 permits oral argqu-
ment, preceded by discovery, of undefined (and possibly frivo-

lous or nonsensical) "issues" that raise no real controversy;



hence, it clearly violates the "matter in controversy" limita-

tion.
S. § 2.1105 == Discovery; oral argument.

As discussed above, Option 1 does not restrict the use of
the hybrid procedures set forth in Section 2.1105 to "matters
in controversy" and therefore violates the NWPA. In addition,

there are a number of other problems in this section.

Subsection (a) provides that discovery shall begin and end
at such times as the presiding officer shall determine. Eowev-
er, it provides no guidance as to the appropriate length of
discovery. In order to assure expeditious proceedings, specif-

ic time periods for discovery should be prescribed.

Subsection (b) provides for the submission of a summary of
facts, data, and arguments fourteen days prior to or#l argue
ment. The subsection'adds that "[o]nly facts and data in the
form of sworn testimony or written submission may be relied
upon by the parties during oral argument, and the presiding of-
ficer shall consider only those facts and data submitted in

such form."

Subsection (b) is ambiguous in several respects. First,
it should be made clear that "written submission™ should be at-

tested to or otherwise admissible as evidence. Otherwise, such



material would not provide a reliable and rational basis for a
finding that a substantial dispute of fact exists. Second, the
subsection does not state when the sworn testimony or written
submissions are to be submitted, although it implies that these
materials are submitted at the oral argﬁment. However, for
there to be a meaningful oral argumenﬁ, these materi#ls should
be prefiled, as is customary in NRC proceedings. Accordingly,
the subsection should provide that sworn testimony and written
submission accompany each party's summary. Finally, subsection
(b) precludes official notice. The preclusion is not supported
by the Act, which states "[o]f the materials that may be

submitted, the Commission shall only consider those facts .and
data that are submitted into the form of sworn testimony or
written submission.” 42 U.S.C. § 10154 (1983) (emphasis
added). As in any adjudication, the presiding cfficer should
be able to use indisputable adjudicative facts and ﬁse legisla-

tive facts in rulings on law or policy.

Subsection.(c) of Section 2.1105 permits cross-examination
during the oral arguments, at the discretion of the presiding
officer. The subsection, however, provides no criteria for de-
termining when cross-examination is appropriate, and quite _
conceivably the "oral argument" might evolve into a full scale
adjudication (sworn testimony and cross-examination) on rela-

tively undefined issues. The resulting delay would be



considerable. Accordingly, discretionary cross-examination
should be eliminated. Cross-examination is inconsistent with
the intent of Congress, which envisioned a "legislative-type
hearing." It is inconsistent with "oral argument," could lead
to two tiers of formal adjudication, and would result in sub-

stantial delay.l/
6. § 2.1106--Designation of issues for hearing

Section 2.1106 requires that after oral argument the pre-
siding officer issue an order designating the facts to be adju->
dicated. The Section further provides that the order shall in-
clude "a statement of findings and conclusions,. tocgether with
the reasons or basis for them, with respect to any issue heard

at the oral argument that is not designated for resclutien at

. the adjudicatory hearing." The Act, however, does not call for

such formal findingé and conclusions. The procedure is incon-
sistent with informal, legislative-type hearings. The presid-
ing officer should not be required to "decide" all issues not
designated for adjudication -- issues which the presiding offi-
cer may determine to be 1nsubstanp1a1 or inappropriate for res-
olution by adjudication. Instead, the presiding officer should
simply dismiss such issues,2/ and the presiding officer's

1/ Note that if sworn testimony and written submission were
not prefiled, as suggested above, the parties would be
unprepared to conduct meaningful cross-examination.

2/ Dismissed issues might be referred to the NRC staff for
informal, nonadjudicatory resolution.



determination should merely be supported by an adegquate state-
ment of reason. See 5 U.S.C. § 555(e) (1983). Otherwise, it
may take months before the presiding officer issues his deci-
sion.3/

Subsection (e) of Section 2.1106 provides that the presid-
ing officer's designation of issues is interlocutory, and ap-
peals must await the end of the'proceeding, except to the ex-
tent authorized by 10 C.F.R. § 2714a. 10 C.F.R. § 2.714a,
however, only permits appeal on the question whether or not to
whollf deny a petition to intervene; and under Option 1, this
question is decided irrespective of the issues pleaded by peti-
tioner. See § 2.1103. Accordingly, § 2.714a does not provide
an exception to the rule propose& in § 2.1106(e) and reference
to § 2.714a should be deleted.

3/ This potential for delay would be especially great if
there were no mechanism for designating admissible, specific
contentions prior to the invocaticn of hybrid procedures.

-7-



o ATTACEMENT C

Proposed Revisions to Option 2 1/

(Section 2.4 (Definitions) is amended by adding:

(t) Spent fuel proceedings, pursuant to Part S0
this chapter, include an application for & license,
£6r an amendment to an existinq.license, £iled after

nuary 7, 1983 and prior to December 31, 2005, to ex-
nd the spent nuclear fuel storage capacity at the

te of a civilian nuclgar power reactor, through the

e of high-density fuel storage racks, fuel rod com-
ction, the transshipment of gpent nuclear fuel to an=
&;;;»civilian nuclear power reactor within the sfme
ility system, the construction of additional spent
Clear fuel capacity or dry storage capacity, or by

her means.]

[Section 2.714(b) is amended by adding, after the first

ntence, the £ollg§inq:

. spent fuel proceedings other than on the first application

T a license or license amendment to expand on-site fuel

' Bracketed text indicates proposed additions. Overstruck
:xt indicates proposed deletions.



:orage capacity by the use of a new technology not ﬁreviously
\~/oved by the Commission for use at any nuclear power plant,
\e basis £or‘a contention shall adduce material facts suffi-
.ent to require reasonable minds to inquire further, and such
icts shall be supported by affidavit or probative and reliable
)cumentary material. Affidavits shall set forth such facts as
juld be admissible as evidence and shall show affirmatively

1at the affiant is competent to testify to the matters stated

1erein. ]

[Section 2.740(b) is amended by adding a new subparagraph

)) as follows:

2) Spent Fuel Proceedings. In spent fual proceedings cother
aan on the first applicatiocn for a license or 11ctﬁsc anmend-
\saé to éxpand on-site fuel storage capacity by the use of a
aw technclogy not previcusly approved by the Commission for
se at any nuclear power plant, discovery shall begin eonly
fter the presiding ocfficer's order ruling on_thn admigsion of
sntentiecns and shall relate only to those matters in contro-
ersy. In the presiding cfficer's order rglinq on the admis-
ion of contentions, the presiding officer shall designate a
eriod, not to exceed ninety days, during which all discovery
ust be completed. In addition, discovery shall be limited to
wo rounds, of which the second shall relate only to responses

© the first. The presiding officer shall rule on any

-2-
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overy dispute expeditiously, consistent with the above lim-
\_/ns on discovery. No specified time or period, whether

icribed by rule or order,'shall be extended except by cone

: of all parties and upon good cause shown.

saragraph (2) of the present rule shall be renumbered as

saragraph (3).]
Section 2.74%a is added to read as follows:

.74%a Authority of presiding officer to dispose of certain
issues on the pleadings.

Any party may request, in writing, a decision by the pre-
.ing officer that all or any part of the matters [admitted
tentions] involved in a spent fuel proceeding need not be
rd in an adjudicatory hearing. Spent-feel-proceedinys,-pur-
\n‘izz-ﬁart-SO-oﬁ-:his-ohnptesr-&a&luée-ea-epp&éeat&en-fcr-t
8RS8,-08=-£0F~aR~aneRdment-So-an-enisting-ticense ~£filed
a:.Janna:y-2,—1983-&34-9:#0.-&0-SQQQabe!-Birezeesr-te-expan&
-span:.anclea:-SueL;s:osago-oapaosty-&t-the-e&&e—ef-e—e&v&t—
x.nnclea:.powo:-:aacto:f-th:ough-thd-uso-oi-h&gh—deaé&%y-f&e&
)raqe-:acks,-£uel-:od.cnnpactionr-:ho-ttan&lhiyaont-eiuepene
:lea:-£uel-:a-ano:h.:.ctuil&an-aucloa:-po;os-poaetoa_uéth&a
=same-utiiity-systemr~the-construction=oLf —gdartronsl ~spant
1iear-£fuei-pooct-capacity-or—dry-storage—capacity--vr-by vtirer

mse



(b) A reqgues\. pursuant to paragraph-(a) of this section shall
' be deemed grantéd upon receipt and the presiding officer shall
notify all th; parties as to the date, time and location of
oral argument. Such oral argument will not be scheduled until
all parties have completed discovery, pursuant to 10 C.F.R. §§
* 2.740-2-2.742 and 2.744, on the mateers-reised-in [éontenticns
affected by] the requeét. Fourteen (14) days prior tc the date
set for oral arqument,.each partyr-ineituding-the-NRS-Staff-
shall-snhmd:,-:o—:he-p:gaidiag-e££éeeer-en&-shzkb-sfmaktt-,
aeees%ybsezve-en-nii-ethe:-partfesr [shall £ile] a detailed
written summary of all of the facts, data, and arguments which
are known to the party at such time and upon vhiqh the party
proposes to rely at the oral argument. [At the same time, each
party shall file the sworn testimony or sworn written or docu-
mentary material upon whicﬁ it proposes to rely.] Only facts
and data in iha [such] form ef-sworn—testiwomy-or-gther—rrittemr
; subp&cc&oa may be relied upon by the parties during oral argu-
ment|,] and [cf the material submitted by ¥ho parties] the pre-
siding cfficer shall only consider those facts and data sube
mitted in such form.

{e) After due consideration of the oral presentation and the
written facts and data presented at ths oral argument, the pre-
siding officer shall pénmptly by written order:



.) decide [or dismiss) ali issues of law or fact not
gnated for resolution in an adjudicatory hearing, setting
:h.fuiiybtge-preeéd&ng-esfﬁeérka-sﬁnéﬁags-&n&-eene%ae&easr-
A the reascong er-bases for them [such action]; ‘and
(2) designate any-pemaining-questions-of-faet-or-taw-for
sedution-in-an-adiudieatory-hearing [in writing the specific
cts that are in genuine and substantial dispute, the reasons
1y the decision of the Commission 'is likely to depend or the
esclution of such facts, and the reason why an adjudicatory
iearing is likely to resolve the disputg.]
{d) No question of law or fact shall be designated for resolu-
tion in an adjudicatory hearing unless the presiding officer
\_atermine: that: .

(1) there is a genuine and substantial dispute of fact
wvhich can only hc'rosalvad with sufficient accuracy by the ine
troduction of evidence in an adjuﬁicttaty bearing:; and

(2) the decision of the Commission is likely to depand in
whole or in part on the resclution of such disputs.

(e) In making a determinaticn under p}:aqraph (d) of this sec- |
tion, the presiding officer shaill-desigaate-in-writing-the-spe—
cific.facts-Lthat-axe-in-gonuine ~and -subssantial-disputer--hlve

Teasons~why the~decston =0 ~tNE " CoOMNLESITs ~T8 T IRETY ~OF ~Sasas
snTtha~ressliution=oL suta "Lty 7" Ang " tAS T rELESAN WY ~i8 e jUdT-
cateory-hearing-is~itkety-to-resotve-the—dispute~The-presitihmy



oificer shall not censtder (designate for adjudicatory resolu-

TN

&_’)tion:

(1) any contention invelving the same factual igsue pre=
viocusly decided in another spent fuel Proceeding, absent the
existence of significant new'cr differing information that
subtantially affects the previocus decision or other good cause;

(2) any contention not supported by sworn testimony or
exhibits Sponsored by a qualified expert; or

(3) any contention involving no more than a differing
technical judoment applied to an undisputed set of facts, where
& clear consensus of the scientific cémnunity == as established

in NRC Regulatory Guides ©r other credible published technical
Teports =« controverts the technical judgment advanced in such
contention.

\/ (1{4]) any issue [contention] relating to the design, con-
stiuction, cr cperation of any civilian nucliear powver reactor
already licensed to Cperats at such site, or'any civilian nue-
clear power reactor for which a construction permit has been
granted at such site, unless the presiding etficexﬁaatdrminas

- that any such {gccue [contanticn] substantially affects the de-
sign, construction, or Ccperation of the facility or activity
for:which such licenss applicatien, authorization, or amendment
is being considered; or

(2(5])) any siting or design issue [contentien) fully
conéidered and decided by the Comnmission in connection with the

-6-
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inge of a construction permit or operating license for a

g:éﬁ nuclear powver reacto;_at such site, unless (i) such

» [contention] results from any revision ¢f siting or de=
criteria by the Commission following such decision; and
the presiding officer determines that such tesue [conten-
| substantially affects the design, construction, or op-
on qf the facility or activity for which such license ap-

ition, authorization, or amendment is being considered.

.---Js;zha-p;acédiag-oi£&¢o:-éetezu§aes-that-ae-&aeue-és-te-be
Fmated-fov-an-adjudicasory-hearingr-the~ordsr-required-by
;:#ph.4c4-a£;=his-s.c:ioa—cha&i-bo-&a-tho-lorn-osr-end
L.:sas:i:u:s—:h;-&a&:&a&-docic&o:-ot-th.-pr.-Ldinq-o£££eer
::n:danc.-ui:h—:h‘-pccsis&oas.of-soctioa-Z-#‘Q—oS—t?c.o

1) This seétion shall not apply to a procseding an the

t application for a license or license amsndment to expand
ite fuel storage capacity by the use of a new tachnolegy
previously approved [by the Commissicn] for uss at any mue
r pover plant by-the-Commtwsions
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Secretary of the Commission u¢&?5¢;u:kh
U.S. Nuclear Regulatory Commission SROPGSED fine rR.’L ’7’21

Washington, D.C. 20555 _ cgﬁqiaazz
Att'n: Docketing and Service Branch __{____ ;79)

Re: 10 C.F.R. Parts 2 and 72: Proposed Rule
on Eybrid Hearing Procedures for Expansions
of Onsite Spent Fuel Storage Capacity at
Civilian Nuclear Power Reactors

Gentlemen:

The following comments are submitted on behalf of the
Edison Electric Institute (EEI) and the Utility Nuclear Waste
,Management Group (UNWMG). EEI is an association of the na-
tion's investor-owned utilities; its members generate about
seventy-eight percent of the nation's electricity and serve
over sixty-seven million customers. UNWMG is comprised of
forty-two utilities with specific interests relating to nuclear
spent fuel storage. 1Its members are listed in Attachment A
hereto. A significant number of the member utilities of EEI
and UNWMG are likely to require expansion of onsite spent fuel
storage prior to 1998 when the Department of Energy is commite-
ted to begin removal of spent fuel from the site of commercial
nuclear power plants.
On December 5, 1983, the Commission published in the -
Federal Register a proposed rule that would amend its regula-
tions at 10 C.F.R. Parts 2 and 72 to implement Section 134 of
the Nuclear Waste Policy Act of 1982 (NWPA), which prescribed
expedited licensing procedures for certain spent fuel storage
technologies. 48 Fed. Reg. 54499 (1983). Consistent with the
NWPA, the changes to existing Commission procedures would apply
only to applications for a license or license amendment to ex-
pand onsite spent fuel storage capacity at commercial nuclear
power reacters through the use of high-density fuel storage
racks, fuel rod compaction, the transshipment of spent nuclear

psit ) bk
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"OHN J. KEARNEY, Senior Vice President
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fuel to another civilian nuclear power reactor within the same
utility system, the construction of additional spent nuclear
fuel pool capacity or dry storage capacity, or by other means.
The proposed new procedures would not apply to the first appli-
cation for a license amendment to expand onsite fuel storage
capacity by the use of a new technology not previocusly approved
by the Commission for use at any nuclear power plant. Two op=-
tions are identified in the proposed rule.

Option 1 substantially departs from the existing
practice and would require the use of a "hybrid" hearing proce-
dure in all proceedings to which Section 134 applies. For ex-
ample, Option 1 removes the requirement that to be admitted to
a licensing proceeding a petitioner must specify at least one
valid "contention." Somewhat broader discovery would be al-
lowed on any "issue" raised by intervenors and found to be
within the scope of the proceeding. An "oral argument" proce=-
dure would be established as & means of determining those is-
sues which should be adjudicated. Option 2 is a less drastic
departure from existing rules and would provide & new summary
disposition procedure utilizing oral argument, to be employed
at the request of any party to the proceeding. As a result of
the procedure in both proposed Option 1 and Option 2, the pre-
- siding officer would designate an issue for adjudication if
there is a genuine and substantial dispute of fact which can be
resclved with sufficient accuracy only by the introduction of
evidence in an adjudicatory hearing and if the decision of the
Commission is likely to depend in whole or in part on the reso-
lution of such a dispute.

EEI/UNWMG finds that Option 1 is inconsistent with
both the language of Section 134 of the NWPA and the legisla-
tive history and intent of Congress in enacting Section 134.
While Option 2 is technically consistent with the wording of
Section 134, it does not go as far as Congress intended in es-
tablishing meaningful procedural reform to provide an expedited
proceeding for the expansion of spent fuel storage capacity at
existing civilian nuclear power reactors. In thig letter we
propose modifications to Option 2 and additiocnal procedures
that are consistent with the Congressional mandate of Section
134.
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The Legislative Purpose of Section 134 of the NWPA

Nowhere in the "Supplementary Information" published with
the proposed rule nor inherent within the proposed changes to
existing Commission procedural requirements does the Commission
come to grips with the Congressional intent in enacting Section
134 of the NWPA. Nowhere dces the Commission state its purpose
in proposing changes to existing procedures other than to im-
plement Section 134. Yet the intent of Congress in adopting’
Section 134 was clear, and it is just as clear that the Commis-
sion's proposal fails to accomplish what Congress intended.

The legislative history of the NWPA actually spans a
period of over five years and three Congresses. During this
period the utilities lobbied vigorously for a comprehensive
Federal program for away-from-reactor interim storage of spent
fuel. 1In finally passing the NWPA, the Congress did not estab-
lish the comprehensive Federal program for interim storage that
the utilities had sought. Instead, Congress found that:

(T)he persons owning and operating civilian
nuclear power reactors have the primary re-
sponsibility for providing interim storage of
spent nuclear fuel from such reactors, by
maximizing, to the extent practical, the ef-
fective use of existing storage facilities at
the site of each civilian nuclear power reace-
tor, and by adopting new onsite storage ca-
pacity in a timely manner where practi-

cal. . . .

Section 131(a)(l) of the NWPA, 42 U.S.C. § 10151 (1983). The
Congress did establish a limited Federal interim storage pro-
gram to ensure that utilities did not losge full core reserve
capability at the site of a nuclear reactor if diligent pursuit
of onsite alternatives failed to provide in a timely manner for.
needed onsite storage capacity. Section 135 of the NWPA, &2
U.S.C. § 101585 (1983). But while ths Congress found that )
utilities had the primary responsibility for spent fuel storage
ongite, it also found that:

[T]he Federal Government has the responsibil-
ity to encourage and expedite the effective
use of existing storage facilities and the
addition of needed new storage capacity at

-3-
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the site of each civilian nuclear power reace-
tOr. . . » |

Section 131(a)(2) of the NWPA, supra (emphasis added). To ac-
complish this Congressional £inding, Sectien 134 was adopted.
Simply put, Section 134 was a trade-off; the utilities failed
to convince Congress of the need for a major Federal program
for interim storage of spent fuel, but Congress instead provid=-
ed for expedited licensing of onsite spent fuel storage
technologies.

While there is no Conference Committee report to pro-
vide a definitive legislative history of the NWPA, statements
of the floor managers of the bills in the House and Senate dure
ing congressional debates and Committee Reports from the two
houses leave little doubt as to the intent of the Congress in
finally enacting Section 134. 1In the Senate, the precursor to
the NWPA was S. 1662, a consensus bill drafted by members of
the Senate Committee on Energy and Natural Resources and the
Senate Committee on Environment and Public Works, and intro-
duced by Senator McClure. During Senate debate of S. 1662,
Senator Simpson explained to his colleagues the relationship
between the proposed Federal interim storage policy in Title
111 of S. 1662 and the proposed changes to NRC procedures for
expanding onsite spent fuel gstorage, as follows:

Title III of the compromise.provision
establishes a £irm, and I believe, appropri-
ate national policy for the interim storage
of spent fuel. Under this policy, the utili-
ty operators of nuclear powerplants bear the
primary responsibility for interim storage of
spent fuel at the sites of their nuclear
plants. This places & sigriificant, but ap-
propriates, burden on the utilities to do ev-
erything possible to assure sufficient onsite
gstorage capacity through a2 variety of mea-
sures specified in the legislation. These
measures include reracking, transshipment of
spent fuel between reactors within the same
utility system, and the use of new techneclo~-
gies such as dry storage and the use of stor-
age casks.
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In order to assist the utilities in car-
rying out this responsibility, the legisla-
tion contains measures to expedite the neces-
sary regulatory approvals from the Nuclear
Regqulatory Commission for these various means
of expanding onsite storage at reactor sites.
These expedited licensing procedures in theme
selves represent an important step toward re-
forming this aspect of NRC's licensing pro-
cess, while at the same time incorporating
important safeguards to assure that the pub-
lic health and safety is protected in these
spent fuel storage expansion efforts.

128 Cong. Rec. S$4157 (daily ed. April 28, 1982).

Senator Thurmond opposed Federal away-frome-reactor
spent fuel storage and offered an amendment to eliminate the
prevision for interim storage in §. 1662. In offering his
amendment, Senator Thurmond reminded his fellow Senators that
the "streamlined regulatory" process would remain:

It should be stressed, however, that our
amendment leaves intact those provisions of
title III which establish a streamlined regu-
latory process to aid utilities in licensing
additional storage space at reactor sites or
in licensing transshipments of spent fuel to
other sgites.

128 Cong. Rec. S$4274, (daily ed. April 29, 1982). Senator
Simpson cpposed the amendment and characterized the interim
storage program in Title III as "'last resort,' emergency re-
lief." 1d. at S428l1. Senator Simpson continued:

This [national] policy [for spent fuel stor-
age] places primary responsibility with the
utilities for providing adegquate spent fuel
storage capacity at the reactor sites.

{I)n order to carry cut this element of
the national policy, the bill includes new
licensing procedures that are intended toc ex~
pedite NRC approvals of utility requests for
spent fuel sterage expansion at reactor

-s-
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sites. These new procedures, which involve
interim licensing authority and the use of
hybrid hearing procedures, should minimize
the potential for unnecessary delays in
processing these utility license applica~
tions.

The Senate rejected Senator Thurmend's amendment (id. at
187) and subsequently passed S. 1662.

Section 313 of S. 1662 was similar to Section 134 of
:» subsequently enacted NWPA, although it did not limit issues
1t could be considered and did not preoscribe the hybrid pro-
jure in proceedings involving a new technology. During hear-
38 on S. 1662, Chairman Palladino testified:

S. 1662 has a number of important provi-
sions with which we agree. It recognizes the
need for additional storage facilities for
spent fuel both onsite at reactors and at
o gseparate sites away from reactors; and the
Y need to expedite the licensing activities re-

lated to expanding spent fuel capacity onsite
at a reactor. .

slear Waste Disposal: Joint Hearings on S. 637 and S. 1662
fore the Senate Comm. on Energy and Natural Resocurces and the
ocomm. on Nuclear Requlation of the Senate Comm. on Environe
2t and Public Works, 97th Cong., lst Sess 236 (198l1) (state-
2t of Nunzio J. Falladino, Chairman, NRC).

The efforts by the House of Representatives to pass a
nprehensive nuclear waste bill during the ¢7th Congress were
re complicated. Three major committees ~= Interior and Insu-
r Affairs, Science and Technology, and Energy and Commerce =<
d jurisdiction, and each reported and approved separate
11s: H.R. 3809, reported in H.R. Rep. No. 491, Part 1, §7th
ng., 2d Sess. (1982); E.R. 5016, reported in E.R. Rep. No.

1, Part 1, 97th Cong., lst Sess. (1981l); and H.R. 6598,
perted in H.R. Rep. No. 785, Part I, 97th Cong., 24 Sess.
©82). Subsequently, the three committees entered into nego-
ations to reconcile H.R. 3809, H.R. 5016, and H.R. 6598. The
:sult of the negotiations was H.R. 7187. " This bill was pres-
‘ted to the House on September 30, 1982 as a substitute amend-
.t to E.R. 3809. 128 Cong. Rec. EB8162 (daily ed. Septenmber

. 6=
\_/
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30, 1982). 1t was passed by the House on December 2, 1982.
128 Cong. Rec. H8800 (daily ed. December 2, 1982).

Many of the provisions of H.R. 7187, including Sec-
tion 134, were drawn from H.R. 6598 as amended by the Committee
on Energy and Commerce.l/ Section 134 had been added to H.R.
6598 by the Committee on Energy and Commerce; it provided for
hybrid hearings in license or license amendment proceedings to
expand onsite spent nuclear fuel storage capacity, resgtricted
the issues that could be litigated in such a proceeding, and
authorized interim licensing. The Committee explained:

Procedural changes are made to the NRC
licensing process to encourage utilities to
expand storage capacity at reactor gites.
Except for the use of a technology wvhich has
been adopted on a generic basis, each of the
methods for expanding storags capacity re-
quires a license or an amandment to the ex-
isting operating license. The bill provides
for expediting the consideration of such ap-
plication by "scoping" iasues in an informal
oral argument preceded by discovery and
requiring at the conclusien of such informal
oral argument that the Cemmission designate
disputed questions of fact and law for formal
adjudication only if it determines there is a
genuine disputed issue of fact and the Com-
mission's decision is likely to depend in
whole or in part on the resolution of the
issue(s) they seek to raise in ordar to be
granted an adjudicatory hearing. In any Com-
mission proceeding to expand spent fuel stor-
age capacity, six categories of issues, such
as need for power generated by the reactor
involved, would be excluded fraom considera-
tion. In addition the Commission is autho-
rized tc grant an interim license or interinm
amendment to an existing licence for expan-
sion of onsite storage or transshipment pricr

1/ 128 Cong. Rec. H8168 (daily ed. September 30, 1%82)
(statement of Rep. Dingell).
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(to] the conduct or completion to any hearing
required by law, provided that in all other
respects the requirements of the law are met
and there is assurance that public health and
safety will be protected and refusal to grant
an interim license would prevent a petitioner
from providing adeguate onsite storage capac-
ity.

.. Rep. No. 785, Part I, S7th Cong., 2d Sess. 39 (1982).2/

H.R. 6598 as amended also authorized a limited amount
Federal interim spent fuel storage; but the Committee made
clear that onsite capacity was the primary means of interim
wrage. Similar to section 301 of S.1662 (the bill which the
\ate had passed), Section 131 of E.R. 6598 established the
dcy of "maximizing, to the extent practical, the effective
» of existing storage facilities at the site of each civilian
:lear power plant.® The Committee added,

The Federal Government is charged with
{ , the responsibility to provide limited "last
resort" interim storage capacity for civilien
nuclear power reactors determined by the Nu-
clear Regulatory Commission to be needed to
assure the continued orderly operation of the
reactor, through the maintenance of full ‘core
reserve storage capability.

. Rep. 785, Part 1, 97th Cong., 24 Sess. 39 (1982).

H.R. 7187 eliminated the interim licensing authority
it had been included in Section 134 of H.R. €598. EK.R. 7187
so reformulated the issues that were excluded from the scope
hybrid proceedings.. Except for the absence of subsection
)(4) on the licensing of new technolegy, which was added by
ssequent amendment, Section 134 of E.R. 7187 was identical to
s subsequently enacted provision.

Representative Dingell suggested that H.R. Rep. No. 78S be
nsidered part of the legislative history of H.R. 7187. 128
ng. Rec. HB168 (daily ed. September 30, 1982).

N\
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During the floor debates, the hybrid provisions were
mentioned only incidentally, during discussions on an amendment
to eliminate the provisions for federal interim storage; but
these comments again emphasized the intent of Congress to expe~
dite expansion of onsite storage. Rep. Lundine, the proponent
of the amendment, stated )

My amendment would also preserve provie-
sions in the bill for expedited NRC licensing
provisions for at reactor interim storage.
These streamlined procedures at the NRC will
insure timely action on licensing issues.

128 Cong. Rec. HE8581 (daily ed. November 30, 1982). Similarly,
Rep. Broyhill, in opposing Rep. Lundine's amendment, stated

Well, another purpose of the bill is
thisg: Section 131 . . . contipuing through
sections 132, 133, and 134, provides for ex~
pedited consideration of applications for exe
pansion of onsite storage of thess spent
fuels, and certainly there is a crying need
for these expedited procedures. Generally

\ speaking, 1 would say there is agreement that
) these expedited procedures for the licenszing
of these onsite facilities are needed, and if
there {5 no final resting place by 1998, cb-
viously there is going to have to be sone
consideration for the expansion of onsite
storage.

Id. at HBS84. Rep. Lundine's amendment was subsequently re-
jected. 1d. at HBS590.

The Senate and House bills that had been passed -~ S.
1662 and the text of H.R. 7187 as HE.R. 3809 == vere not re-
ferred to a House-Senate conference; instead, in order to expe~
dite the legislation, the Senate Committee on Energy and Natue
ral Resocurces introduced an amended version of the House-passed
bill. 128 Cong. Rec. S15621, $15639-42, S$15669% (daily ed.
December 20, 1982). On December 20, 1982, the Senate passed
this bill, and the House then agreed to the Senate amencments.
1d. at S15670, E1052S.
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The Senate bill amended Section 134, but only to add
& restriction on the use of the hybrid procedure; the hybrid
procedure was prohibited in proceedings to expand onsite fuel
storage by the use of new technology. Id. at S$15643-44. Eow~
ever, debates on this amendment once again stressed that the
purpose of Section 134 was to expedite:

Section 134 of the McClure substitute amend-
ment to H.R. 3809 provides for an abbrevi-
ated, legislative-type hearing to procede the
normal full adjudicatory hearing. The pur-
pose of the abbreviated hearing is to speed
up the licensing of onsite storage expansion.
A full hearing would only be necessary if it
were determined that a "genuine and substan-
tial dispute of fact" exists; that such dis-
pute could be resolved in a full adjudicatory
hearing; and that the decision of the Commise
sion is likely to depend in whole or in part
on the resoluticn cf the dispute. The
criteria by which the Commission may decide
that a full adjudicatory hearing is necessary
iz extremely narrov.

\_/1d. at S15644 (statement of Sen. Mitchell).

Thus it is indisputable that the intent of Congress
in enacting Section 134 of the NWPA was toc expedite the licens-
ing of expanded onsite storage. Congress perceived an expe-~
dited licensing procedure as essential if powerplant operators
were to bear the burden of supplying sufficient interim storage
capacity. As we discuss below, neither Option 1 nor Option 2,
as proposed by the Commission addresses this clear legislative
intent.

OFTION I

EEI/UNWMG strongly opposes Option 1. The procedure
set forth in Option 1 is inconsistent with the NWPA. For exam~
ple, Opticn 1 is nct optional and therefore does not comply
with the atatutorx mandate that an opportunity for oral argu-
ment be provided "at the request of any party.® 42 U.S.C.

§ 10154(a) (1983). Moreover, not only does the procedure pro-
posed in Option 1 fail to satisfy the clear legislative intent

ij
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-=-to- expedite the licensing process and hence the expansion of
onsite spent fuel storage capacity -« but in our view it is
likely to lengthen the process.

We provide a section-by-section analysis of Option 1
in Attachment B hereto. Briefly, we have the following specif-
ic concerns with respect to Option 1. It eliminates contention
pleading requirements. Thus, discovery is wide-open to any
"issue" which an intervenor may wish to raise. Indeed, the
Commission admits "discovery will be somewhat broader than
under existing practice." 48 Fed. Reg. at 54501. Also,
Option 1 eliminates the traditional "one good contention" rule
for party status. The implied corollary is that an intervenor
remains a party to a proceeding even if all its allegations are
summarily resclved. Finally, Option 1l permits cross-
examination during the oral argument and calls for formal finde
ings and conclusions. This procedure far exceeds "oral argu-
ment" and borders on formal adjudication; and it implies that
all issues which are not designated for adjudication must be
decided by the Licensing Board, whereas dismissal might be ap-
propriate.

. Presumably the banefit the Commission believes would
result from the hybrid procedure proposed in Option 1 is the
disposition of most if not all issues after oral argument, thus
avoiding or narrowing the scope of a hsaring. Yet, as noted by
the Ad Hoc Committee for Review of Nuclear Reactor Licensing
Reform Proposals on ths Proposed Nuclear Licensing Reform Act

of 1983:

[I]n general, the major delays associated
with public hearings are attributable to the
time devoted to getting to the public hearing
and to the time regquired 'to obtain decisions
following the public hearing. With rare ex-
ceptions, ths public hearings themselves --
even with protracted cross examination --
have not been a material schedule factor in
the overall public hearing process.

Report of the Ad Hoc Committee for Review of Nuclear Reactor
Licensing Reform Proposals on the Proposed Muclear Licensing
Reform Act of 1983 (December 15, 1982), at 14. We submit that
Option 1 would allow an intervenor intent on delay ample oppor-
tunity to bog down the process with unbridled discovery, an
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untried and unduly formal oral argument procedure, and the pos=-
sibility of a hearing in any event on some issues after this
process. Indeed, often licensees, when the schedule for ob~
taining & license amendment is crucial, aveoid filing motiocns
for summary disposition of issues in a proceeding -~ even where
the result almost surely would be favorable -~ in order to
aveid the delay in getting to hearing and to & decision. The
unanimous judgment of attorneys representing utility members of -
EEI/UNWMG is that Option 1 would lengthen the process, and
would thus utterly fail in achieving Congressional purpose.

OPTION 2

Option 2 is much preferable to Option 1. The normal
rules for the pleading and admissibility of contentions apply,
and this procedure ensures that only specific, controverted
matters are referred to the hybrid procedure.l/ 1In addition,
the cone good contention rule remeins in effect and allows the
dismissal of intervencrs who fail to advance litigable issues.
Also, Option 2 makes the hybrid procedure coptiocnal, consistent
with the Act, and conforms more closely te the procedures pre-
scribed by the Act. In particular, Option 2 does not authorize
crosg-examination during oral argument.

, v On the other hand, not all ¢of the problems in Option

\_/ 1 are eliminated in Option 2. The Commission ignored the invie
tation from Congress to fashion expeditiocus rules of discovery
particularly applicable to this type of proceeding. Option 2
places no time limits on discovery, and specific limits are ab-
solutely essential if the hybrid procedure is to expedite the
licensing process. See § 2.749a(b). Also, like Option 1, Op~
tion 2 does not provide for prefiled sworn testimony and writ-
ten submissions, and the prefiling of this material would per-
mit the parties to better prepare for oral argument. lId.
Similarly, Option 2 doas not make it clear that the "written
subnissions” which may bs relied upon refer to sworn written or
-documentary material admissible as evidence. Id. In addition,
like Option 1, Option 2 provides that the presiding officer

3/ To the extent there may be sone ambiguity in the wvording

of Option 2, we have proposed clarifying language which makes
it clear that the cral argument procedure iz available only for
disposition of contentions previcusly admitted.

-l2-
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shall only consider those facts and data submitted in the form
of sworn testimony or written submission. Id. This provision
may inappropriately preclude official notice and is inconsis-
tent with the Act. See discussion of Option 1, § 2.1105(b) at
Attachment B. Finally, Option 2 calls for a decision supported
by formal findings and conclusions on issues not designated for
adjudication.

&lthough EEI/UNWMG finds Option 2 preferable to Op-
tion 1, it cannot support Option 2 in its present form. Option
2 merely replaces one summary disposition procedure with anoth-
er (albeit with an improved standard) and therefore does rela-
tively little to expedite the licensing process. For that reaz-
son, it ignores the clear intent of the NWPA and sguanders the
cpportunity to develeop an innovative and efficient hearing pro-
cess for licensing spent fuel storage technologies. According-
ly, EEI/UNWMG strongly recommends adoption of the additional
procedures discussed below. Attachment C hereto sets forth the
actual text of ocur proposed modifications and additional provie
sions to be incorporated with Optien 2.4/

Additional Chanqes-to the Commission’s Rules to
Implement Congressional Intent in Enacting
Section 134 of the NWPA

/ Te remedy the problems discussed supra with respect
to Option 2, EEI/UNWMG proposes certain changes to the proposed
Section 2.74%9. Thess changes include: 1) amending subsection
(b) to clarify the evidentiary nature of “"written submissions;"
2) amending subsection (b) to require the prefiling of sworn
testimony and written submissions; 3) amending subsection (b)

4/ vhile not part of the proposed rule, EEI/UNWMG strongly
endorses the Commission's strict interpretation of the "Sholly
Amendment” as it applies to applications for expansions of
onsite spent fuel storage techneologies. See 48 Fed. Reg. at
54500, note 1. We anticipate that license anendments tec permit
spent fuel storage expansions generally will not involve a
"significant hazard"™ consideration and such license amendments
can be issusd immediately. Thus, the expedited procedures that
we proposes here are in all parties' interests, particulerly
vhere the hearing process is available only subseguent to the
issuance of the license amendment.
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50 that official notice is not inadvertently precluded; 4)
amending subsection (¢) so that the presiding officer is autho-
rized to dismiss issues; and 5) amending subsection (c) and
deleting subsection (f) to eliminate formal findings. See At~
tachment C at 3-5.5/

EEI/UNWMG also believes that the Commission must ad-
dress the question of procedural reform, consistent with Sec-
tion 134, that will meaningfully expedite the licensing pro=-
cess.€&/ In this regard, in addition to the modifications to
Option 2 proposed above, we propose that Commission

(1) adopt a threshold prima facie test for
admission of a contention;

(2) 1limit discovery to the scope of admitted
ceontentions and no more than two rounds, to
be completed during a period established by
the presiding officer not to exceed ninety
days; and

(3) establish by rule criteria to be consid-
ered by a Board, after hearing oral arqument
pursuant to the Option 2 procedures, in de-
ternining whether a contention should be lit-
igated in an adjudicatory proceeding.

A. Contentions

The present rules governing admissibility of conten-
tions, which require the party offering a contention simply to
state the basis for the contention with reasocnable gpecificity,
is inappropriate for proceedings involving expansions of onsite

&/ A number of clarifying changes have also been proposed to
Section 2.74%a. For exanmple, EEI/UNHMG proposes changing the
words "matters" and “issues® to "contentions," since Section
2.74%a spplies to admitted contentions.

6/ Such procedural reforms as we propose here may or may not

be appropriate for consideration in the broader context of
overall licensing reforms. That issue is not addressed here.

«lf-
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LT 24 \d |
Decenber 28, 1999

. Carolina Power & Light Company

ATTN: Mr. James Scarola

Vice President - Harris Plant
Shearon Harris Nuclear Power Plant
P. O. Box 165, Mail Code: Zone 1
New Hill, NC 27562-0165

SUBJECT:  NRC INSPECTION REPORT NO. 50-400/88-12

Dear Mr. Scarcla:

This refers to the inspection conducted on November 15 - 19, 1998, at yaur Harris facility. This
was a special team inspection covering activities related to the planned expansion of the
Shearon Harris spent fuel pool. The objectives of this inspection were to assess the
implementation of the construction quality assurance program in censtruction of the CandD
spent fuel pools, evaluate the alternate weld inspection program, and evaluate the plans for
commissioning of the equipment for the C and D spent fuel pools (SFP).

The inspection found that CP&L had a comprehensive program to control, inspect, and
document welding at the time of original plant construction in accordance with Section Il of the
ASME Boiler and Pressure Vesse!l Code, and NRC requirements. The inspection also found
that the alternate weld inspection program was adequate to provide assurance that the welds for
which documentation was missing, met design requirements. The program for commissicning
of the C and D SFP equipment will be examined In an Inspection tentatively planned for January
24 - 28, 2000. No violations of NRC requirements were identified during the inspection.

In accordance with 10 CFR 2.780 of the NRC's “Rules of Practice,” a copy of this letter and its
enclosures will be placed in the NRC Public Document Reom.

Sincerely, .
/ rry D. ur\z;.zzzhref o

Engineering Branch -
Division of Reactor Safety

Docket No, §0-400
License No. NPF-63

Enclosure: NRC Inspection Report
cc w/encl: (See page 2)

cc wiencl:



CP&L

ccw/encl:
Terry C. Morton, Manager
Performance Evaluation and
Regulatory Affairs CPB ®
Carolina Power & Light Company
Electronic Mail Distribution
Chris L. Burton it
Director of Site Operations .
Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electronic Mall Distribution

Bo Clark

Plant General Manager—-Harris Plant
Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electronic Mail Distribution

Donna B. Alexander, Manager
Regulatory Affairs:

Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electronic Mail Distribution

Johnny H. Eads, Supervisor
Licensing/Regulatory Programs
Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electronic Mail Distribution

William D. Johnson . -
Vice President & Corporate Secretary
Carolina Power & Light Company
Electronic Mall Distribution

John H. O'Nelll, Jr.

Shaw, Pittman, Potts & Trowbridge
2300 N. Street, NW

Washington, DC 20037-1128

(cc w/encl cont'd - See page 3)
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(cc w/end! cont'd)

Mel Fry, Director

Division of Radiation Protection

N. C. Department of Environmental
Commerce & Natural Resources

Electronic Mall Distribution

Peggy Force :

" Assistant Attorney General i

State of North Carolina
Ele;tronic Mail Distribution

Public Service Commission
State of South Carolina

P. O. Box 11648

Columbia, SC 29211

Chairman of the North Carclina
Utilities Commission

P. O. Box 28510

Ralelgh, NC 27626-0510

Robert P. Gruber
Executive Director
Public Staff NCUC
P. O. Box 28520
Raleigh, NC 27626

Vernon Malone, Chairmnan

Board of County Commissioners
of Wake County

P. O. Box §50.

Raleigh, NC 27602

Richard H. Givens, Chairman

Board of County Commissioners
of Chatham County

Electronic Mail Distribution
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SUMMARY OF FINDINGS

Shearon Harris Nuclear Power Plant
NRC Inspection Report §0-400/89-12

The fuel pool cooling systems are described in Section 8.1.3 of the ficensee’s Updated Final
Safety Analysis Report (UFSAR). The design basis for posis A and B, which support the
operation of Unit 1, is identical to that for paols C and D. Bacause these pools are located in a
single building and major system components needed to be installed during the early phase of
construction, procurement and installation of the major system components far all four spent fuel
pools was performed concurrently, In the late 1970s and early 1980s. In a letter dated
December 23, 1998, the licensee requested an amendment to the Shearon Harris facility
operating licensee (o place spent fue! posls (SFP) C and D in service to increase the onsite
spent fus! storage capacity. The licansee is currently operating and storing fuel inthe Aand B
SFP. The majority of the C and D SFP were completed prior to 1982 during plant construction.

During preparation of the plans for complstion of the C and D SPF, the ficensee discovered that
documentation for 62 welds on ASME Class Il piping had been inadveriently destroyed, The 52
welds were 40 piping welds and 12 welded attachments for pipe hangers (lugs). The 40 piping
welds included 16 spent fuel system welds which are embedded in concrete, 22 accessible
spent fuel systam welds, and 3 accessible component cooling system welds. Three of the
accessible spent fuel system welds were subsequently removed and replaced with new welds,
resulting in 37 piping welds with missing records. The most significant missing documents were .
the weld data reports (WDRs) for each of the welds. In order to demonstrate the weld quality for
the welds with missing documentation, the licensee developed and implemented an alternative

inspection program.

This special inspection included a review of the construction qualily assurance (QA) and quality
contro! (QC) program; the origina! construction QA/QC records; the licensee's alternative
inspection program for welds with missing QA/QC records; the engineering service requests
prepared to complete the C and D SFP; a walkdown inspection of the accessible C and D SPF
components; and the licensea's program for commissioning of the C and D SFP. The
inspectors used Temporary Instruction (T1) 2515/143 for guidance during this inspection.

The inspection found that the licensee had a comprehensive program to control, inspect, end
document welding at the time of original construction in accordance with Section Ill of the ASME
Boiler and Pressure Vessel Code, and NRC requirements. The inspection also found that the
licensee's alternative weld inspection program was adequate to provide assurance that the
welds for which documentation was missing, met design requirements. The licensee’s program
for commissioning of the C and D SFP equipment should ensure that existing equipment meets
design requirements and will perform its design function. An Inspector Followup item (IFI) was
%per;;_d ;a inspect implementation of the equipment commissioning process. No viclations were
identified.
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REPORT DETAILS

1 REVIEW OF THE LICENSEE'S CONSTRUCTION QUALITY ASSURANCE FROGRAM

14  Review of Quality Assurance and Quality Control Procedures

Inspection Scope A

The inspectors reviewed Quality Assurance (QA) and Quality Control (QC) procedures that
implemented the QA program requirements during construction.

bservations ings

The inspectors reviewed the licensee’s ASME Quality Assurance Manual for the Construction of
the Shearon Harris Nuclear Power Plant transmitted to NRC by letter dated dated April 30,
1999. This Manual'described the quality assurance program that implemented the quality
assurance requirements of ASME Boiler and Pressure Vessel Code, Section Ill, Division 1,
Nuclear Power Piant Components, and applicable Federal, State and local regulations and )
codes. The Manual was applicable to fabrication and construction of ASME components which

include the A, B, C and D spent fuel pools.

The inspectors reviewed the implementing QA and QC procedures listed below which controlled
activities relating to weld quality. The procedures revisions were applicable to the time during
1979-1981 when the major weld activity for construction of the spent fuel poals occurred.
Procedures reviewed were as follows:

Number, Revision Title

CQA-1, Rev, SPersonnel Tralning and Qualification

CQA-2, Rev. 0QA Document Control

CQA-4, Rev, 5QA Records

CQA-8, Rav. 3Material Issue Surveillance

CQA-12,Rev. 0 Mechanical Equipment Installation Monitoring
CQA-~14,Rev. 0 Application and Control of *“N* Type Symbol Stamps
CQA-15, Rev. 0 Assignment and Control of National Board Serial Numbers
CQA-16, Rev. 0 Preparation and Submittal of ASME Code Data Reports
CQA-18, Rev. 0 Contro! of Site Fabrication/Modification of Piping Subassemblies
CQA-20, Rev. 0 Survelllance of Contractor Welding and Related Activities
CQA-22, Rev. 0 Welding Activity Monitoring

CQA-24, Rev. 0 Procurement Control

CQA-28, Rev. 0 QA Surveillance

CQA Appendix A Quality Assurance Forms

€QC-2, Rev. 3Nonconformance Control

CQC-4, Rev. 3Procurement Control



CQC-6, Rev. OReceiving Inspaction

CQC-8, Rev. 3Storage Control

CQC-10, Rev. 0 Cleanness Control

CQC-12, Rev. 0 Mechanical Equipment Installation Control
CQC-13, Rev. 0 Concrete Control

CQC-19,Rav.0 - Weld Control
CQC-20, Rev. 0 Post-Weld Heat Treatment Control

€cQcC-22, Rev, 3 Hydrastatic Test Inspection
CQC-23, Rev. 0 Systems Turnover

The procedures were consistent with the CP&L QA program, established by the ASME QA
Manua! and NRC requirements, and defined specific process requirements in sufficient detail to

provide for QA/QC control of welding activities.

A detafled review was performed for procedures CQC-~19, Weld Control; CQC-22, Hydrostatic
Test Requirements; and CQC-13, Concrete Control. This review was directed toward
determining an altemate method to ascertaln the quality of the field welds for which certain
records were missing. These procedures are described below. :

Weld Control

CQC-19 assigned the Welding QA/QC Specdialist the responsibility for: review and
verification of data and designated hold points in the Weld Data Reports (WDRs);
ensuring completed WDRs for cede welds were forwarded to the Authorized Nuclear
Inspecior (ANI) for review; supervising the QC Inspectors in the performance of weld
inspectians; and monitoring activities related to welding. QC Inspection personnel were
trained and qualified in accordance with CQA-1. The SFP field welds, which were ASME
Code Class 3 welds, were documented on a WOR , reviewed and approved by the
Welding QA/QC Specialist, and reviewed for acceptance by the ANI. The ANI performed
an independent third party review. The responsibilities of the Welding QA/QC Specialist
and QA inspection personne! were sufficiently defined to provide reasonable assurance
that the quality of the completad field welds were in compliance with applicable ASME
Code requirements. After the documentation of a field weld was determined to be
acceptable, pertinent documents were assembled and the package was transmitted to
QA Records In accordance with CQA4. . :

Hydrostatic Test Inspection

CQC-22 established the requirements for performing hydrostatic test inspections to
ensure that hydrostatic tests were performed in accordance with approved procedures
and specifications. The Machanical QA Specialist was responsible for verifying that the
documentation for the piping was completed prior to performance of the hydrostatic test.
This included verification that field welds within the scope of & hydrostatic test had been
satisfactorily completed, inspected, and accepted. The Machanical QA Specialist was

g!so responsible for performance of the leak inspection during hydrostatic testing. QC
mspe.ction personne! also wilnessed the test. Tha rasponsibilities of the Mechanical QA
Specialist and QC inspection personnel were sufficiently defined to provide assurance
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that the quality of hydrostatic testing was in compliance with applicable procedures and
specifications. After the documentation for a hydrostatic test had been accepted by the
ANI, the pertinent documents were assembled and reviewed by the Mechanical QA
Specialist, who verified that manufacturing/fabrication records for compeonents within the
boundaries of the test had been received and accepted and that there were no open

nonconformances on any of the companents.

Concrete Placement

CQC-13 and Construction Procedure WP-05, Concrete Placement, established the
requirements for assuring'all work activities in the area affected by a concrete pour were
completed prior to placement of concrete. A prerequisits to placement of concrete was
the completion of a Concrete Placement Repart, which signified that all activities in the
affected area had been gatisfactorily completed such that access to the area to be
covered with concrets was no longer required. When specific crafts completed their
work, the appropriate Craft Superintendent eigned off the Concrete Placement Report,
signifying that a particular activity, such as mechanical, electrical, cadwelds,
nondestructive examination, or cleanup, was complete and ready for the concrete pour.
This sign-off was required by all Craft Superintendents, whether or not they had work in
the particular placement, as a safeguard against omissions. After sign-off by the Craft
Superintendents, Field Enginesring signed the Concrete Placement Report, verifying that
required design attributes, such &s the correct location and anchoring of embedded
conduit, grounding, inserts, sleeves, piping, and plumbing, were complete and correct.
When all the crafts had completed their work, the Construction inspector signed the
report, signifying that all work had been inspected and approved. Subsequently, Quality
Contro! and Quality Assurance signed the report signifying that all of their oversight
activities were completed and that the items to be embedded in the concrete were in
compliance with applicable requirements. Finally, after all required disciplines, QA,
Construction Inspector and design approval sign-offs were completed, the Area
Superintendent authorized concrete placement activities to proceed. The completed
Concrete Placement Report was transmitied to QA Records in accardance with CQA-4.

Cenclusions

The QA/QC pracedures in effect at the time of construction of the SFP provided comprehensive
control of welding and other construction activities. The procedures provided holdpoints to
assure welding was completed in accordance with ASME and NRC requirements prior to
proceeding beyond a point wherein any noncanformances could be resolved. These included a
detailed review of weld documentation to assure the welds were completed in accordance with
technical requirements, and that the welds were inspected and tested prior to being subjected to
a hydostatic pressure test. For welds which were to be embedded In concrete, completion of
the Concrete Placement Report provided an additiona! holdpaint te assure the welds were
satisfactory prior to placement of concrete. The AN! provided an independent third party review
of the ASME welding program.
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1.2 Ravieﬁ of Welding Process Control Procedures

|nspection Scope

The inspectors reviewed original construction welding process control procedures, which were
in effect at the time the existing Fue! Pools *C” and "D* equipment and piping were installed, as

detailed below.

_ Observations and Findings \

The welding control procedures listed below were reviewed to verify that a quality assurance
program was in place at the time of installation of Fue! Pogols ‘C* and “D" piping to ensure that
pipe welding was accomplished in accordance with applicable Code requirements. The
procedure revisions were those applicable when the welding activities for the fuel pools were in
progress. Procedures reviewed were as follows:

MP-01, Revi§ions 3, §, 6, and 7, Qualifying of Welding Procedures

MP-02, Re\;ision 4, Procedure for Qualifying Welders and Welding Operators

MP-03, Revisions 1, 3, and 4, Welding Material Control

MP-OS. Revisions 3, 4, and §, General Welding Procedure for Carbon Steel Weldments

MP-07, Revisions 3 and 4, General Welding Pracedure for Stafnless Steel Nicke! Base
and Nonferrous Weldments

MP-08, Revisions 1, 8, and 10, Welding Equipment Control
MP-10, Revisions 2 and 3, Repair of Base Materials and Weldments

MP-11, Revisions 3, 4, and 5, Training and Qualification of Metallurgical/Welding
Engineering and SUpport Personnel ,

MP-12, Revisions 1, 2, and 3, Control of Special Welding Materials for BOP and Weldmg
Material for Non-Permanent Plant

MP-13, Revisions 1 and 2, Welder Qualification for Areas of Limited Accessibility

The procedures provided detailed control for all aspects of the welding process, including
quafification of procedures and welders, control of welding materials, control of welding
variables, and quality documentation for each weld,

’



Conclusions

At the time of original construction of the existing fuel pool cooling system piping..a _
comprehensive welding program was in place to control and document pipe welding in
accordance with Section Il of the ASME Boiler and Pressure Vessel Code.

2.  REVIEW OF CONSTRUCTION QA/QC RECORDS
24  Review of Hydrostatic Test Reports

Inspection Scope

The inspectors reviewed the records documenting the results of hydrostatic testing performed
on the piping welds embedded in the C and D fue! pool concrete.

Observations and Findings

The inspectors reviewed the records which documented completian of hydrestatic testing in
accordance with WP-115 snd the licensee's quality assurance program. Records examined
were for the following C and D fuel pool embedded piping welds numbers : 2-SF-1-FW-1, -2, <4,
& -5; 2-SF-149-408; 2-SF-143-512, 513, & 514, 2-SF-144-FW-516, -516, & -517; and 2-SF-
159-FW-518 & -518. These records wera documented on CP&L form QA-26, pages one and
two of two, Hydrostatic Test Records. Information on the data sheets included the hydrostatic
test boundaries (welds tested), the piping design prassure, test pressure, the test medium and
test temperature, test data, and the test resulls. The test prerequisites required that the
mechanical QA specialist verify that all required piping documentation was completed, and that
all required weld documentation was completed. The inspectors verified that the hydrostatic test
records specified that all weld records were completed, and that the welds were accepled by the
quality assurance greup prior to start of the hydrostatic test. The inspectors also verified that
the records had been signed by the ANI. The hydrostatic test records for the above welds
showed that all welds were tested to a minimum of 25 percent abova design pressure and that
all welds met the test acceptance criteria. . The licensee did not retain copies of the form QA-26
for embedded weld numbers 2-SF-8-FW-E5 & -66. However, in response to questions during
construction regarding hydrostatic testing of the welds attaching the liner plate to the piping
spool pieces, the licensse inftiated Deficiency and Disposition Report (DDR) 784. Resoclution of
this DDR included documentation of the dates various welds were hydrostatically tested. The
dates the welds for piping spool pieces were hydrostatically tested (July 19, 1878 and July 24,
1978) were listed in the DDR response. These included weld numbers 2-SF-8-FW-65 & 66.
The inspectors concluded that the documentation for DDR-794 provided evidence that weld
numbers 2-SF-8-FW-65 & 66 were subjected to hydrostatic testing in accordance with WP-115
and the licensee’s quality assurance program.
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Conclusions

The hydrostatic test records documented that the embedded welds were subjected to
hydrostatic testing, and met the test acceptance crileria. The records also provided evidence
that the welds were completed, inspected and documented in accordance with the licensee’s
quality assurance program. The hydrostatic test records provide evidence that the WDRs were

reviewed prior to performance of the hydrostatic tests.

22 Review of Concrete Placement Reports

Inspegtion Scope

The Inspectors reviewed the concrete placement records for spent fuel pools C and D which
documented that all work and preparations for the concrete placements were completed and
that all raquired inspections had been completed prior to placement of concrete.

Observation and Fir S

Prior to placement of concrete, a concrete placement report was completed te document that all
work activities have been completed In a particular area (slab, column, wall, etc) and that the
concrete placement could proceed. The inspectors reviewed drawing numbers SK A-G-0126,
South Fuel Pool Area of FHB Isometric, and SK A-G-0125, FHB Isometric North Fuel Pool Units
2 & 3, ta determine the concrete placemnent numbers which contained the embedded piping for
the C and D fuel poo! cooling system. This review showed that the plping had been installed in
the following C & D fue! pool placement numbers: wall placements W-255-7, W-261-7, -7A. -8, -
10, and -11, W-28110, -16, -17, and -18, and slab placements SL-246-3 and SL-246-4. The
inspectors reviewed the placement report for the above listed placement numbers and verified
that the placement reports had been properly completed and signed prior to placement of
concrete. The inspectors verified that the mechanical embed/piping had been signed in
accordance with CP&L procedure WP-05. The acceptance criteria noted on the placement
reports for mechanical embed/piping was CP&L procedure WP-102, Installation of Piping.
Procedure WP-102 required that a verification be performed to assure that all piping was
installed as per the design drawings. Additional requirements referenced by procedure WP-102
were that hydrostatic testing of piping tc be embedded in concrete was to be completed in
accordance with CP&L procedure WP-115, Hydrostatic Testing of Buried or Embedded Piping.

Conclusions

The concrete placement reports provide evidence that the piping embedded in the concrete was
inspected and tested in accordance with the requirements of the licensee’s construction quality
assurance program prior to concrete placement. These requirements included verification that

the welding was completed in accordance with applicable procedures, and that decumentation
such as WDRs were completed and reviewed prior to the concrete placement



23 Reviev) ;:f ASME Documentation

Inspection Scope

The Inspectors reviewed completed dacumentation required by the ASME Boiler and Pressure
Vesse! Code for the fuel pool cooling systems.

Observation and Findinas

10 CFR 50.55, *Codes and standards,” requires that systems and components of pressurized
water-cooled nuclear reactors mest certain requirements of the ASME Boller and Pressure
Vesse] Code. The fuel poal cooling systems for for SFP A, B, C, and D are classified as ASME
Code Section lil, Division 1, Class 3 systems. The applicable edition of the ASME coda is
Section lll, 1874, Winter 1876 Addenda. :

Subsection NA of Section Ill addressas ‘General Requirements”; Subsection ND addresses
requirements for “Class 3 Components®, Subsection NA-8420, “Report Form for Field
Instaliation,” required that installation welds be verified on Data Form N-5, which includes
attestation of the quality of the weld process and specification data for the weld filler material.
The weld process was witnessed at several specified check points by a Quality Assurance
inspectar; the Authorized Nuclear Inspector had the option to witness any check point and
verified the completed weld data report prior to ¢losure.

The licensee's amendment request, submitted by letter dated December 23, 1998, states that
certain records, notably piping isometric packages for field installation of the completion portion
of SFP C and D, were Inadvertently discarded. Subsection NA-B416, “Piping Systems” of the
Cede requires completion of N-§ forms for each piping system, which includes weld data
records attesting to the quality of the weld process and weld materia! certification. Because
these records have been lost, the SPF C and D cannot be certified as an N-stamp system.

Since piping welds for SFP A and B were completed during the same time frame as those for
SFP C and D, and by the same group of welders, it is reasonable to expect similar quality of the
N-5 data packages for both units. Therefore, the N-§ package for Poals A and B were
examined. The N-S forms were included as part of the N-3 package, which was submitted upon
completion of Unit 1 to the ASME National Board, the enforcement authority having jurisdiction.
The N-3 form listed the components including interconnecting welds and the data reports for a
facility. The summary N-3 package for Unit 1 was examined by the inspectors..

Subsection NA-8400 identifies the reporting requirementa for various components, including
valves and pumps, parts and appurtenances, pipe subassembilies, and piping systems. Only the
reporting requirements for 49 field welds cannot be met. The inspectors randomly selected data
packages for twa C and D SFP camponents: a pump (28-8B) and a strainer (3-SF-53-5A-2).
The data package for the pump included a Certificate of Compliance, a Manufacturer's Data
Report (NPV-1), material certification, hydrostatic test reports, performance fest reports, welding
ticket recards, dimensional Inspectlon recards, a eross-gectional drawing, and an as-built
drawing. Tha data packags for the etrainer included an ASME Code data report, a Certificate of
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Confarmance, liquid penetrate reports, a product quality control check list, material test reports,
an inspection and test report, dimensional inspection records, and sequence traveler.

Conclusions

The ASME N-3 and N-5 data packages for Unit 1 and the ASME data packages for two SPFC
and D components reviewed by the inspectors were determined to be complete and satisfactory
and provided an Indication that the licensee docurnented construction of the SFP in accordance

with ASME requirements.

24 Review of Audits of ASN"IE QA Program Implementation
ctio e |

The inspectors randomly selected an audit of ASME QA program implementation for review.

Observations and Findi

CPA&L corporate audits were conducted of the ASME QA Program Implemented at Shearon
Harmis. The inspectors retrieved g listing of these audits from the licensee's data base and
noted that eight such audits had been conducted during the period from March 18, 1876 through
February 19, 1982. From these audits, the inspectors randomly selected audit QAA/MT70-6 for
review. QAA/170-6 was conducted at the Shearon Harris site on September 21-28, 1881. The
inspectars reviewed the audit checkfist, the audit report containing the findings and concemns,
the memoranda describing the corrective actions for each Identified deficiency, and tha QA
closure documentation. The audit report concluded that the Shearen Harris Construction,
Nuclear Plant Engineering, and QA Program adequately met ASME code requirements except
for eleven findings and sixteen concems. The identified deficiencies were typically associated
with procedura! and training requirements and indicative of careful review by the auditors. The
inspectors reviewed the corrective actions and found them reasonable and appropriate. All
comrective actions were implemented and determined to be satisfactory by the licensee’sQuality
Assurance organization within four months following the audit

CQQQIU§igns.

The audit report showed that the licensee's QA program implemented the ASME program and
NRC requirements during construction.

2.5 Review of Vendor ASME QA Program Implementation

Inspection Scope

The inspectors reviewed an audit of a vendor supplying Code equipment for compliance with
ASME requirements.
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bservations and Findings

The inspectors reviewed CP&L corporate audit QAA/702-1, conducted at the fabrication facility
of Southwest Fabricating & Welding Company, Inc., a supplier of piping spool pieces for the four
spent fuel pocls at Shearon Harris, The audit was conducted on May 22-23, 1874, in order to
appraise the the manufacturing facllity and quality assurance program ta adherence to
purchase order requirements, including applicable Articles of Section lll of the ASME Boiler and
Pressure Vessel Cods and the requirements of 10 CFR 50, Appendix B, “Quality Assurance for
Nuclear Power Plants.® The audit report concluded that the vendor's quality system, as defined
in its QA Manual was adequate to meet the intent of the requirements imposed by the purchase
order. The audit report identified six findings requiring corrective action. The inspectors
reviewed the audit checklist and the audit report containing the findings. The inspector also
reviewed the corrective actions taken by the vendor and the QA closure documentation. Based
on this review, the inspectors determinad that the deficiencies were relatively minor and
administrative in nature and that the corrective actions were appropriate. All actions were
determined to be satisfactory by the CP&L Quality Assurance organization within three months
of the audit with exception of an issue related to training and qualification of audit personnel.
This issue was held cpen pending resolution of g related draft ANSI standard and closed

satisfactorily in Decembaer, 1974.

Conclusions

The vendor audit report showed that the licensee's QA program implemented the ASME
program and NRC requirements for performance of vendors during construction.

2.6 Reviewof QA/QC Related Reports

Inspection Scope

The inspeciors reviewed a random sample of QA/QC related reports 1o assess the eﬁécﬁveness
of the site QA/QC program In identifying and resolving problems assaciated with SFP welding
activities.

Observations and Findings

| Reporis documenting results of QA/QC aclivities were reviewed by the inspectors to assess the

effectiveness of the QA/QC program. The reports selected for review covered the period when
welding activities were In progress an the piping from 1978 to 1882. The records reviewed
include Deficiency and Disposition Reports (DDRs), Nonconformance Reports (NCRs), and
QA/QC monitoring and surveillance reports. DDRs for ASME Code components required the
ANlI to review, approve and sign the final disposition as acceptable. The following DDRs, which
are listed in general categories assigned by the inspectors, were reviewed:

Category DDR
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Arc Strike 869, 677, 895, 845

Stamping B88, 889, 914, 845
Holdpoint 829, 1009
Hydrostatic Test 783, 784

The identified deficiencies were clearly identified on the DDR and disposition of the deficiencies
were appropriate. Concurrence with the disposition by the ANI and report closure by Quality
Assurance was completed for all DDRs reviewed.

Nonconformances (NCRs) were less significant infractions of the QA program requirements (i.e.,
were less serious than DDRs). The following NCRs were reviewed and listed in general

categories assigned by the inspectors.

Category NCR

Arc Strike WP-208

Stamping W-027, W-095, W-103
Holdpoint W-207

Welder Requirement WP-111, W-028

Weld Status Report WP-278

Documentation of the nonconforming condition was clear and corrective actions were
appropriate. The.final disposition for each NCR was verified by the responsible QA Specialist.

For completeness of review, the inspectors arbitrarily selected a sample of QA/QC reports which
documented monitoring and survelllance of weld activities. These covered areas which included
material control, welding equipment, welder training and qualification, review of WDRs for
accuracy and completeness, and compliance with weld procedures, The following QA/QC
activity reports were reviewed and determined to be typical and expected for oversight of
welding activities.

'WP62, WS78, WP56, W20, WBE, W116, W124, W143, W183, W200, W285, Wag7,
W322, W361, W365, W402, W42, W44, W456, W4AE1, W462, WAES, WA7S, QAB,
QASB1, WS80, QA146, QA150, QA16S, QA215, QA254, QA3SS, QA424, QA3ES, QATS,
QAS509, QAS48, QASRCB3116, QASS0, QAS51, QASBE, QASE7, QASES, QAT703,
QA777, W509, W507, W506, W503, W767, W756, WT750, QA16, QA254, QASRC187,
QASRCB22660, QA199, W630, WSED, W554, W544, W518, W518, QA385, We257,
w225, :

Conclusions

Based on review of the above DDRs, NCRs, and reports documenting QC/QA aclivities, the
inspectors concluded that inspection personnel actively monitored welding activities and
processes for compliance with ASME Code and QA Program requirements. Deficiencies were
accurately raparted, corrective actions promptly taken, and appropriately resolved. All
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cofrective action-documents reviewed were in compliance with the licensee’s QA program and
NRC requirements.

3. SFP C AND D DESIGN CHANGES

|ngpection Scope

The inspectors reviewed the design changes prepared by licanses engineers to complete the C
and D spent fusl pocis.

Observations and Findings

. The licensee implements design changes in accordance with CP&L procedure EGR-NGGC-
0005, Engineering Service Requests (ESR). This procedureimplements the design control
program required by 10 CFR S50, Appendix B. The licensee prepared the foliowing ESRs to

complete the C and D spent fuel pools:

W\

- ESR 95-00425, Study Effort to Support Fuel Pool in Service Date.
- ESR 85-00218, CCW Tie In to Heat Exchangers for North Pogls

The inspectors reviewed the ESRs. ESR 89-00218 was prepared for connecting the Cand D -
spent fuel poo! heat exchangers to the Unit 1 component cocling water system. During the '
inspection, the licensee was in the process of installing piping and pipe supports required for the
tie-in of the CCW system to the SFP C and D heat exchangers. The final tie in will not be
completed unless NRC approval Is received for the fuel poot expansion. ESR 85-00425 was
prepared to complete the C and D SFP piping, complete installation of equipment (pump motors,
strainers, etc.), perform system pre-operational and startup testing, and revise existing plant
procedures to incorporate the C and D SFP into the Unit 1 operating plant.

The inspectors reviewed the 10 CFR 50.59 safety evaluation, design inputs, design evaluations,
assumptions, and references, design verification documentation, and installation drawings and
instructions. The inspectors noted that the detalls for commissioning of the existing equipment
were incomplete, The licensee Initiated ESR £9-00416 to control the commissioning process.
This is discussed in the Section below. The requirements and procedures for precperational .
and startup testing were also incomplete. Discussions with licenses engineers disclosed that
these procedures will be developed following those used for startup of Unit 1 (SFP A and B).
The 10 CFR 50.59 evaluation concluded that this project involved an unreviewed safety
question which required NRC approval prior to completion and starfup.

Conclusions
The ESRs were technically adequate and generally met regulatory requirements.

4. EQUIPMENT COMMISSIONING
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Inspection Sadg-

The inspectors examined the flicensee’s maintenance and lay-up actions for the installed Fue!
Pocl °C" and “D” piping and equipment. In addition, plans for additional activities to ensure that
equiprnent will meet all applicable requirements and be capable of performing its intended

function were reviewed.

Observations and Findings

A significant portion of the Fue! Pool Cocling System and Component Cooling Water System
piping and components for Fue!l Paols *C" and *D" were installed during original construction in
the late 1870s and early 1880s. As documented in section 26.6.0 of Engineering Service
Request (ESR) Design Specification 85-00425, Revision 0, the equipment was never
incorporated intothe operating unit and has not been formally maintained under controlled
storage sinca that time. The equipment was procured and installed to applicable quality
assurance requirements. However, since the installed equipment has been stored in-place
without a formal storage and lay-up program, the licensee plans to implement an equipment
commissioning or dedication process ta ensure that the equipment will meet the applicable
requirements and is capable of performing its intended function in the completed design. In
accordance with ESR 85-00425, which had not been approved and issued at the time of the
inspection, 8 Matrix of Commissioning Requirements is to be developed, which will define the
requirements, Including any additional inspections and testing, for each component. At the time
of the inspection, a preliminary matrix had been developed as part of ESR 95-00425 and ESR
89-00416€ had been initiated to further detall and manage the commissioning process. Although
plans and some of the details for tha process were included in ESR 55-00425, most of the
details for each individual component were still being developed to be included in ESR §9-
00416. Based on discusslons with responsible licensee persennel and review of ESR 85-
00425, the commissioning process will consist of the following activities:

eope Developme

To develop the scope for the commissioning process, a field walkdown of the installed
equipment (mechanical, civil, instrumentation and control, and electrical) will be
performed to compare the installed equipment with the completed modification design
and each item in scope will be identified and individually dispositioned as part of ESR 89-

004186.
Pocument Review

Quality documentation will be retrieved and reviewed to ensure that required quality
assurance information Is available, complete and acceptable. The verified records will
include original procurement and field installation records. The equipment installation
records will be compared with field conditions 1o ensure that the installation as accepted
has not been altered. If records are missing or deficient, an assessment will be
performed to determine what can be accapted by virtue of retest or re-inspection, or by
use of alternate methods of verification.
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The Equipment Commissioning Matrix will specify additional activities needed to ensure
the required level of quality assurance because of the lack of forma_l storage and lay-up
program since criginal equipment installation. These activities will include:

Field verification of equipment identification against procurement’documentaﬁo‘n
with establishment of traceability to Code Data Reports for code related

equipment.

Physical inspectidf\s and testing as required to verify that fack of controlled
storage conditions and regular maintenance has not caused any condition

(corrosian, aging, etc.) adverse to quality.

Physical inspections and considerations necessary to ensure that plant gctivities
since construction have not resulted in any conditions adverse to quality
(scavenging of parts, introduction of foreign material, damage from personnel and

equipment traffic, etc.).

Although the equipment commissioning detalls for individual equipment had not been
finalized, some work had already been accomplished. The inspectors reviewed the
following work requests (WRs) that had been issued:

WR 88-AGAR1 - Disassemble and Inspect Valve 1CC-512

WR 08-AFJA1 - Inspect Train A Spent Fuel Cooling Heat Exchanger

\WR S8-AFJE1 - Inspect Train B Spent Fuel Cooling Heat Exchanger

R 88-AFJF1- Disassemble and inspect Train A Spent Fue! Cooling System
Strainer

WR §8-AFJH1- Disassemble and Inspect Train B Spent Fuel Cooling System
Strainer :

WR 88-AFIY1- Disassemble and Inspect Spent Fuel Pool Cooling Pump 2A
WR 88-AFiZ1- Disassemble and Inspect Spent Fuel Pool Cosling Pump 2B

Disassembly and inspection had been completed for WRs S8-AGAR1, 88-AFJA1, 88-
AFJE1, 98-AFJH1. The other 3 WRs had not yet been worked. For inspection of the
Heat Exchangers, the WRs only covered removing the end covers and inspecting the
tube side of the Heat Exchangers. The WRs indicated that a nitrogen purge had been
malntained on the shell side of the heat exchangers. However, further investigation
revealed that the use of the nitrogen purge had not been implemented until late 1891. In
May of 1688, WRs 88-AMYH1 (Train A) and 88-AMY11 (Train B) wera issued to provide
a nitrogen purge on the shell side of the Heat Exchangers. The WRs documented that
the shell side of the Heat Exchangers had been open to the Fuel Building atmosphere.
There was no indication how long the heat exchangers had been open. The 1888 WRs
installing the purge were not worked until December 1991. Also, additional WRs

documented & number of problems with low nitrogen purge on Train B Heat Exchanger
in 1693. Based on the documented history of lack of control of the atmosphere on the
ghell side of the Heat Exchangers, the Inspectors questioned whether addtional
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evaluations of the Heat Exchangers were needed. In response, the licensee indicated
that further evaluations of the shell side of the Heat Exchangers will be performed as part
of the commissioning process under ESR 93-00416. -

The inspectors walked down and observed the general condition of the installed piping
and equipment. Even though the equipment had not been maintained under a formal
program, the equipment and plping appeared to be well preserved. The inspectars also
examined spent fue! poal cocling pump motors *A* and "B, which have been stored and
maintained in the warehouse since procurement at the time of construction. These were
found to be in good condition with the motor space heaters energized. Evidence of
control of storage of the pumps, including records of periodic pump shaft rotation,
maintenance of heat on motors, and megger testing, were reviewed. Preventative
maintenance of these paramaters had been maintained in accordance with licensee
Material Evaluation Procedure ME 000261.03.

The inspectors inspected three welds, weld numbers 2-CC-3-FW-207, 2-CC-3-FW-208,
and 2-CC-3-FW-209 for misalignment and concluded that there was ne noliceable
misalignment.

The inspectors reviewed the re-inspection records for installed welds and piping as
discussed below. :

Based on the above reviews, the inspectors concluded that the planned equipment -
commissioning process should ensure that existing equipment will meet requirements and will
perform its design function, However, since the detalls of tests and inspections to be performed
for individual equipment items had not been completed, Inspector Followup item (IF1) S0-400/89-
12-01, Review of Final Equipment Commissioning Details, was opened to track further .
inspection after more details are available. .

Conclusions

Although details of the commissioning inspections had not been finalized for each individual
plece of equipment, a detailed plan had been drafted and if properly implemented should ensure
that existing equipment meets requirements and will perform Its intended function. An IFl was
opened to track further inspection of the equipment commissioning process after more details of
the tests and inspections to be performed for individual equipment items are available. The
equipment commissioning WRS reviewed were considered appropriate to ensure that equipment
is acceptable to place in service, Based on the documented history of lack of control of the
atmosphere on the shell side of the Spent Fuel Pool Cooling Heat Exchangers, the inspectors
concluded that additional evaluations of the heat exchangers were needed.

§. ALTERNATE INSPECTION PROGRAM

[ R ] Raview of Waeld Records
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Inspection Scope

The inspectors reviewed the Spent Fue! Cooling System and Component Cooling S&stem weld
and weld inspection records as detailed below.

Observations and Conclusions

The licensee re-Inspected all existing accessible Fue! Poo! *C* and *D” Spent Fuel Pool Cooling
System (SFPCS) and aupporting Component Cooling Water System (CCWS) pipe and pipe
aftachment field welds. The welds were visually (VT) and liquid penetrant (PT) inspected. In
addition, vibro-tooled welder symbol identifications were taken from each weld surface and
welder qualification verified by review of records. The re-inspections and the welder symbols -
were documented on new Weld Data Reports (WDRs). The inspectors reviewed the new
WDRs, the NDE qualification records for the current re-inspections and the originat construction
welder qualification records for these welds. All records were retrievable and found to te in

order.

in addition to review of the re-inspection records for the accessible welds, records consisting of
WDRs, welder qualification records, weld QG inspector records, NDE examiner qualification
records, welding procedure specifications (WPSs), and procedure qualification records (PQRs)
were reviewed for the below listed Unit 1 SFPCS piping welds. These Unit 1 (SFP A and B)
welds were constructed using the same welding QC program 8t approximately the some time
pericd as that used for the caoling system piping welds for Fuel Pools "C" and “D". ‘

F1-236-1-SF-10-FW-60
F1-236-1-SF-2-FW-8
F1-236-1-SF-10-FW-58
F1-236-1-SF-2-FW-8
F1-236-1-SF-10-FW-58
F1-236-1-SF-2-FW-6
F1-236-1-SF-2-FW-7

These original Unit 1 (SFP A and B) construction recards were retrievable, legible, and
complete. The records provided objective evidence that a detalled welding quality control
program was in place and followed during original construction.

Conclusjons

All records reviewed were retrievable and in order. The original Unit 1 construction records
provided good assurancs that the SFP C and O welding was accomplished and documented in
accordance with the approved welding quality assurance program in effect at that time.

6.2 Welding Material

Inspection Scope
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The inspeclors reviewed the welding procedure gpecifications and the records for the filler metal
(materials) used for welding the SFPCS and CCWS piping. .

Observations and Findings

B Filler Meta!

The inspectors randomly selected embedded SFPCS welds from isometrics drawings, 1-SF-2
and 1-SF-10 from SFP A and B for review. The WORSs for these welds were reviewed by the
inspectors. From the WORs, the inspectors randomly selected the certified material test reports
(CMTRs) for filler and insert metals and reviewed the chemical test records. Based on the
records reviewed, the inspectors concluded that the materials used for the embedded welds
were type 308 filer metal, type 308 consumable inserts, and type 304 base material (piping

materials).

The inspectors reviewed Weld Procedure Specification (WPE)1BAS far the material used for
welding the pipes in the component cooling water system. The WPS listed the pipe material as
P-1, Grade 1 (Appendix D to Section X! of the ASME Code) and weld filler metals as E70S-6
and E7018. For procedure qualification, WPS 1BA3 referenced Procedure Qualification Report
(PQR) 15. The inspectors reviewed PQR 15 and CMTRs of the material used for the

qualifications.

Product Check Chemistries

The inspectors compared the chemistries from CMTRs with the stainless stee] product check
chemistries submitted.to NRC In a letter dated April 30, 1988, Subject: Response ta NRC
Request for Additienal Information Regarding The Altemative Plan for SFPCS Piping, and the
chemical analyses from PQR 15 that were used for qualifying the carbon steel waeld procedure
specification 1BA3 with product check chemistries submitted to NRC in a letter dated June 14,
1699. The comparisons showed carbon analyses for the product checked consistently above
the filler meta! values for SFP A & B and values recorded in the PQR. The inspectors
questioned the ficensee regarding possible carbon contamination with the product check

chemistries.

in search of the contamination, the inspectors examined the sampled surface on weld 2-CC-3-.
209. The sample had been removed from the center of the weld crown. The weld and
surrounding pipe were clean and free of foreign matter. Next, the inspectors reviewed the
technique used for sampling. The sampling technique Is in Appendix A to Procedure NW-16,
Revision 1, "Identification of Base Metals for Welding Applications,” dated January 6, 1998. The
sampling technique uses a rotary carblde deburring too! which removes material with a grinding
action. Licensee engineers suspected that the deburring too! was a possible source of the
carbon contamination. The licensee made test samples by taking known material and seeding it
with metal flakes broken from the teeth of the deburring tool. The tests showed that for samples
seeded with 5 and 10 weight percent from the deburring tool, the carbon analyses increased by
.03 and .08 weigh percent, respectively. The tesis showed that the carbide deburring too! was a
possible source of earbon contamination. )
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oy Comparaior

During the inspection, the inspectors witnessed a demonstration of the test method used to
develop the acceptanca criteria for the test data submitted to NRGC in the April 30, 1998 letter.
Far the testing, the licensee utilized the Metorex X-Met 880 electronic unit, CP&L Contrel No.
MLCE-132 which was operated by CP&L's plant metallurgist. The inspectors reviewed the
following: Operating Instruction Manual 3881 432-4VE; and operating procedure: MCP-NGGC-
0401, Ravision 1, Test Method 4, dated March 26, 1989. Fer developing an acceptance criteria,
the metallurgist setup the X-Met using the same calibration and reference standards that were
used for the previous testing, For calibration, pure standards far Fe, Cr, Ni, Cu, Mg, and a
backscatter sample were run and slored in the X-Met. For reference alloys, stainless steel
standards for type 304, 308, 310, 316, and NIST C11543 were run and stored in the X-Met

reference library.

For the development of the acceptance criteria, 12 different standards were used. Each
standard was run 10 times producing an average set of chemical valuss. In the comparison
mode, the X-Met compared each test against the standards stored in the reference library. if the
test matched or was close to a matchwitha reference standard, the X-Met displayed the
refarence standard followed by the term: good, possible, or good/possible. If a test did not come
clase to any reference standard, the X-Met displayed "no good match.* The reference
standards, test standards, type of match displayed for that standard, and the Cr, Ni, Mo, Mn, and
Cu from the certified analysis reports for the standards are shown in Table 1 in the Appendix.
The data showed that the X-Met comparison moda ean discriminate stainless steel types and
chemical extremes within a stainless steel type. Based on the testing performed on the
accessible field welds and Table 1, the licensee’s metallurgist tentatively established the
acceptance criteria for field welds as two test displays showing a good of possible match and no
test displays showing no good match.

Conclusions

The SFPCS piping and CCW piping was weldad using the correct materials. The X-Met and
chemical analysis provided identification of stainless steel and carbon steel materials.

53 Water Quality

Inspection scope

The inspectors reviewed the C & D SFP pipe welds exposed intemnally to hydrostatic pressure
test water and/or the spent fuel pool water.

Observations and Findings

The Inspectors reviewed drawings and hydrostatic test records to identify the C & D SFP welds
that were exposed Intern_ally to hydrostatic pressure test water or spent fuel pool water, to
. determine the length of time that these welds were exposed to that water. Of the 52 welds
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identified in CP&L's lelter dated April 30, 1898, pipe welds 2-SF-1-FW-3, 2-SF-1-FW-6, and 2-
SF.36-FW-448 were replaced by new welds, end 12 are hanger-to-pipe welds. Ofthe
remaining 37 pipe welds with missing documentation, the inspectors identified 156 welds
exposed to hydrostatic test water, 22 welds exposed to the fue! pool liner leak test water, and
the same 22 welds exposed to the current fuel pool water conditions.

Hydrostatic test water quality was specified In CP&L Procedure WP-115, Revision 0,
*Hydrostatic Testing of Buried or Embedded Pressure Piping,” dated September 19, 1879, WP-
115 specified that potable or lake water was to be used for hydrostatic testing. After testing, the
procedure required that the pipes must be drained. However, the procedure did not specify a
time limit for draining of the piping/system. The inspectors were unable (o determine from
documentation when the piping was drained. However, logic dictates that the pipes were
drained before the licensee performed the fuel pool liner leak testing (hydrostatic test).

Hydrostatic test water quality for fuel pool liners was identified in CP&L Procedure TP-67,
"Hydraostatic Test of Fuel Pool Liners,” dated May 17, 1583. TP-57 required that that the fue!
pool be leak tested for a 24 hour periad using unchlorinated site water. The procedure defined
unchlorinated water as site waterwith a chioride content not exceeding 100 parts per mitlion
(ppm). After the test, the procedure required that the test water was pumped out of the SFP
and that the pool was rinsed with demineralized or distilled water. Attachment A to TP-57 for
SFP D showed that the paol was filled June 11, 1985 with waler containing less than 1ppm
chlorides and that the rinse was completed on November 1, 1985. For SFP C, the records
showed that the pool was filled May 7, 1985 with water contalning less than 1.5 ppm chlorides
and that the rinse was completed on November 4, 1985.

Discussions with licensee engineers disclosed that SFPs C & D were filled with SFP quality
water around 1988 and have been full ever since. The gates batween SPFAgndBand C and
D were opened at various times which resulted in the water mixing between the pools. During
Aptil 1999, the licensee cbtained water samples from the low points in seven of eight pipe lines
connected to SFP C & D. These samples were analyzed for impurities. The results are
tabulated in Table 2 in the Appendix. The inspectors compared the sample results to the
administrative limits for A & B SFP and data for a primary system cold shut down that is
published in NUREG CR-5116, Survey of PWR Water Chemistry, February 1989, Based on the
data reviewed, the water quality in SFP C & D was similar to the water quality in SFP A and B.

The pipe welds exposed ta the potentially poorest water gquality were the embedded welds. i

_corrosion or fouling were to occur, they would oceur in the embedded welds first. The presence
of eorrosion or fouling would be visible from the interior of the piping. The visual inspection of
the embedded welds performed by the licensee tc examine the interior of the embedded piping
is discussed below.

Conclusions

The p!pe welds exposed to the potentially poorest water quality were the 16 embedded welds.
The pipe welds re_maining were exposed to treated water with very low impurities and simllar to
the water quality in SFP A and B. If corvesion or fouling were present in the SFP Cand D
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piping, they would oecurin the embedded welds first because of the typs of water the
embedded piping was exposed to.

54 Roview of the Procedure for Remota Visual Inspection of Welds and Piping

|nspection Scope

The procedure used for remote visual inspection of embedded welds was examined for
compliance with the CPE&L Quality Assurance Program and NRC requirements.

Observations and Findings

The inspectors reviewed Temporary Pracedure SPP-0312T, Temporary Procedure For Remote
Visual Examination of Interior Welds and Surfaces of Embedded Unit 2 Spent Fuel Pool Cooling
Piping for C and D Pools. The procedure provided Instructions for performing remote visual
examinations of interior welds and surfaces of embedded plping for the SFP C and D piping.
The resuits of these examinations were used to determine whether the weld quality and interior
surface conditions fneet the acceptance criteria established in Paragraph 6.0 of the procedure.
The acceptance critaria specified that welds were 1o be free of the following defects: cracks, lack
of fusion, lack of penetration, oxidation (*sugaring®), undercut greater than 1/32 inch,
reinforcement (‘push through") exceeding 1]16 inch, concavity (“suck back’) exceeding 732 -
inch, porosity greater than 1/16 inch, or Inclusions. Any recordable indications of these defects
were recorded on- Attachment 1 of the procedure. Other indications such as arc strikes, foreign
material, mishandling, pipe mismatch, pitting and microbiclogically induced corrosion were also
recorded on the attachment and were required to be evaluated by licensee engineers.

In addition to reviewing SPP-0312T, the following referenced documents were examined by the
inspectors with respect to applicable requirements: (1) ASME Section lll, 1874, Subsection ND-
4424, Surfaces of Welds; NDEP-0606, Rev. 4, Remets Visual Examination; NDEP-601,Rev. 13,
VT Visual Examination of Piping System and Component Welds at Nuclear Power Plants; and
NDEP-A, Rev. 13, Nuclear NDE Procedures and Personne! Processes.

Both Revision 0 (approved 5/17/99) and Revislon 1 (approved £/9/98) of procedure SPP-0312T
were reviewed. Revision 1 contained no change in the technical content or scope of work, but.
was made to reflect a new vendor and contract number. Based on review of the procedure and
applicable references, the inspectors determined that the procedure prescribed prerequisites,
precautions and limitations, and detail on special tools and equipment to adequately contro! the
scope of the visual inspection activities. Technical, process-related, and administrative
references were adequate and complete. The acceptance criteria were appropriately detailed
such that conclusions as to the weld quality and interior surface conditions could be made by
qualified inspection personnel. The remole inspection procedure was reviewed for adequacy
prior to its use by a licensee NDE Level lll inspector. The licensee’s Level |13 NDE inspector was
interviewed by the inspectors, The Level il certification records and training for this individual
were also reviewed.
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Conclusions

The procedure which specified the method for visual inspection of the smbedded welds provided
detailed Instructions and acceptancs criteria for inspecting and evaluating the embedded welds.
The procedure camplied with the licensee's QA program and NRC requirements.

8.5 Remote Visual Examination

Inspection Scope W

The inspectors reviewed the videctape that recorded the remote visual examination and the
analysis of the remote visual examination of embedded welds. Tha review included piping and
other welds captured on videotape. The inspectors also reviewed the licensee's evaluations of
the welds documented on Attachment 1o SPP-0312T.

Observation and Findings

The licensee parformed a ramote enhanced visual examination of 15 embedded field welds from
inside the stainless steel SFP C and D piping. Prior to performance of the remote video
examinations of the embedded piping, three Level Il NDE personnel were trained In the use of .
procedure SPP-0312T. These individuals demonstrated their proficiency with the use of this
procedure to the AN! and the Leve! Ill NDE inspector, Altestations to the satisfactory completion
of these activities were reviewed by the Inspectors and determined to be satisfactory.

The visual examination was performed by sending & mobile video camera with focusing and
magnifying capabilities through the piping to examine each embedded field weld. The video
camera sent images of the weld to a television monitor and video recarder. The images on the
monitor were viewed by the licensee's Level Il qualified remote visual Inspectors. The Level ll's
cbsesvations were documented on Attachment 1 to SPP-0312T, "Remote Visual Examination
Data Sheets." Attachment 1 contained @ check list for recordable condition of the weld. These
recordable conditions are described in the acceptance criteria of SPP-0312T. Weld

acceptability was determined by the qualified Leve! Il visual examiner in accordance with the
acceptance criteria specified in procedure SPP-0312T and approved by a qualified Levet i NDE
inspector and the ANL.

The inspectors reviewed eight videotapes recorded during the remote visual inspection and the
completed SPP-0312T Attachment 1 for each embedded field weld. The videotapes reviewed
were as follows: weld 2-SF-8-FW-65 prior to cleaning; the in-process cleaning of 2-SF-144-FW-
516: and the 15 embedded field welds after cleaning. The videotapes also captured images of
accessible welds 2-SF-150-412 and 2-SF-148-FW-382.

In the videotape made prior to cleaning, the Inspectors observed laced material particles inside
the pipes and on the field welds. Thess particles looked like a dusting of snow flakes. They
were fiat, very thin, interconnected, and conformed to the contour of the pipes, pipe seams, and
field welds. The inspectors viewed the videotape showing removal of the particles from welds 2-
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SF-144-FW-5;I é. The particles were removed with a pressu'rized water flow directed tow?rd the
pipes, interior surfaces. When the particles were hit by the water stream, they were readily
dispersed. After dispersing, the particles appeared to be suspended in the water.

Based on the videotapes of the cleaned field welds, the inspectors concurred with the
observations of the licensee’s NDE inspectors recarded on the Attachment 1 to SPP-0321T for
each wold. The inspectors chserved the images of vendor fabricated welds, pipe seam welds,
and the piping ltself as the video camera traveled to the different embedded field weld locations.
These images showed no misalignment, unusual protrusions, blockages, or indentations in the
pipe walls, pipe seams, vendor fabricated welds, and the two accessible field welds examined.
In the videotapes made of the cleaned welds, the Inspectors identifled conditions in three welds
that require further evaluations. These conditions were: (1) an insert segment with the letters
308L still visible on weld 2-SF-144-FW-516; (2) brown spots that were out of focus with the
surface of the pipe on weld 2-SF-144-FW-517, and (3) heavy stains, oxides, and deposits on
weld 2-SF-159-FW-518. Although not part of the weld inspection, the inspectors also cbserved
and requested an evaluation of a condition adjacent ta the longitudinal seam in the pipe just
beyond weld 2-SF-144-FW-515. The condition appears to be a fine saw tooth line located
parallel to the pipe seam and about half the ssam thicknass away. The length of the line was
not determined. Thie licensee stated that they were evaluating these conditions which ware
identified on the SPP-0312T, Attachment 1. '

The inspectors reviewed and found satisfactory work requests associated with preparation for .
ramole video inspection, and the system closure following completion of the visual ingpection. -
These were WR/JO §3-ADUN2, ADUP1, AEHH2, and AFEY1. Results of the visual
examinations were recorded on a data sheet, marked as @ QA Record, which was included in
SSP-0312T as Attachment 1. The data sheet was reviewed by the inspectors and determined
tc provide adequate detall of the examination to determine whether tha acceptance criteria had
been met and ta record any recordable conditions noted by the ficensee’s NDE inspector.
Completed data sheets documenting examination of 15 interior welds and piping surfaces were
examined and determined to contaln sufficient detall as'to the results of the inspection. The
signature of the NDE Leve! Il examiner on Altachment 1 was determined to be cne of the three
personnel who were trained and qualified in the use of this procedure.

The recordable conditions documented on the data sheet are required to be reviewed and
approved by licensee engineers and subsequently be approved by an ANL The licensee
initiated ESR 89-00266 to evaluate the recordable conditions. The evaluations were being
performed by en independent engineering consultant. At the time of the inspection, evaluation
of the recordable conditions had not been completed.

. ¢
The inspectors reviewed and discussed the videolape examination of weld 2-SF-144-FW-516
with a CP&L welding supervisor that worked as a welding engineer during the construction of
the SFP. The videctape showed the section of a consumakbie Insertin the weld with the
lettering 308L still visible on the consumable insent. The welding supervisor stated that the type
of consumable Insent for this application is shaped fike the cross section of an Inverted
mushroom. The stem of the insert forms tha base of the joint between the pipes. The jointis
hand welded using a gas shielded tungsten arc welding pracess. The process ghould consume
the insert and adjacent pipe during the first weld pass. The supervisor stated that insufficient
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heat input may fuse the insert (mushroom) head to the weld puddle Instead of melting the insert
completely. After the first pass, subsequent passes were made with filler meta! to form weld .
tayers. The supervisor estimated that & layers of filler metal were necessary 10 weld 3/8-inch

thick piping.

The inspectors requested that the licensee provide chemical analysis on the particulate that .
were dispersed during the pipe/weld cleaning process. This particulate appeared reddish brown
in color, is easlly disturbed, and is believed by the licensee to be the source of the pipe stain.
The inspectors questioned the ANI regarding the particulate. The ANI stated that there he
observed abundant amounts of reddish brown color on the video equipment, piping interior, and
at the video equipment entry point during the inspection. The licensee radiclogically analyzed
by chemical elements the particulate in 1990 and again in 1896. They provided the analyses (o
the inspectars for review. The particulate is radioactive with the most abundant element by two
orders of magnlitude being iron, followed by one order of magnitude cobalt, and zero order of

magnitude nickel,

Conclusions

The condition of the embedded welds and associated piping inside the C and D SFP piping are
free of abnormal obstructions and deposits. However, the inspectors identified four conditions
requiring further evaluations. The licensee Is In the process of evaluating the data shown on
SSP-312T, Attachment 1 that include these four conditians.

56 QA Progl;ams for Speclal Inspections Assoclated with the Alternate Inspection

Program
Inspection Scope

The inspectors reviewed the alternate inspection activities for compliance with quality assurance
requirements. . '

Observations a dings

Ongoing activities associated with the altemate inspection program for resclution of issuss
concerning activation of Pools *C" and "D" were reviewed. These activities include remote
inspaction of the inner surfaces and field welds for embedded piping, determination of water
chemistry during the period of layup, and examination of weld material taken from accessible

field welds. _ .

Oversight and examination of the embedded piping was performed by qualified NDE Level
examiners, wha demonstrated proficiency in the use of the procedure used for the inspection
(SPP-0312T) to the salisfaction of a NDE Leve! Ill examiner. The demonstration was witnessed
an_nd an Authorized Nuclear Inspector concurred with the demonstration of this proficiency.

V\_!ater_ chemistry analysis was performad by fhe CP&L chemistry crganization, in accordance
with site and corporate quality assurance program requirements. Material analysis of the weld
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gamples was performed by NSL Analytic Services, dentified on the CP&L Approved Supplier
List with Supplier Control No. 16; manual dated 6/30/99; reviewed by CP&L 1174199, The
supplier was audited for compliance under the CP&L Commercial Grade Survey program on

February 1-2, 1898.

Conclusions

Activities associated with special inspactions related to acti'éaﬁon of fue! pools C and D were
performed in compliance with applicable quality assurance requirements. . :

.

6. AUTHORIZED NUCLEAR INSPECTOR

[nspection Scope

The inspectors interviewed the authorized nuclear inspector (ANf) to determine the involvement
of the ANI with the WOR, hydrostatic tests, and remote visual examinations.

Observations and Findings

The inspectors interviewed the recently retired ANI {(July 1, 1999) and current AN The retired
ANI was Involved in plant construction and reviewed WDRs during plant construction. The
verification was performed in two stages. The first stage was the verification of field weld
fabrication at randomly selected predatermined hold points and ASME Code required inspection
points. When satisfied that ASME requirements were met, the AN| inlfialed the associated line
entry on the WOR. The second stage was verification of the entire WOR. When satisfied that all
the necessary entries for the specified field weld wera complete, the ANI signed off the WODR.

When questioned by the Inspectors regarding the significance of the ANI signature on the
hydrostatic test document, both ANis stated that the signature meant that the hydrestatic test
satisfied ASME Coda requirements, and the signature on the hydrostatic test was independent
of any AN signatures on the WDRs.

The ANIs were questioned regarding the extent of thelr involvement with the remote visual
examinations of the 15 embedded welds inthe C & D SFPs. They stated they both cbserved .-
the equipment demonstration and qualifications of the remots visual examiners. For the '
equipment demonstration, a video camera was mounted on a transporting device that moved
through a mockup of the SFP piping. The mockup contained flaws similar 1o those deseribed in
the acceptance criteria of Procedure SSP-0312T. In the mockup demonstration, the video
camera transmitted images (o a lelevision monitor as it was moved. By viewing the monitor, the
licensee's remote visual examiner directed the equipment operator to the areas of interest.
These images were analyzed by the examiner. The examiner had tc determine f the images of
interest were a flaw, the typs of flaw, and the acceptability of the flaw. The guccessfu! datection
of flaws in the mockup demonstrated the equipment and remote visual examiner's skills. Upon a
successful demonstration, the remote visual examiner qualification was certified by the licensee
and verified by the ANI. On June 30, 1998, both ANls signéd off on the qualifications of the
three remote visual examiners.
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The inspectors questioned the current ANI regarding his involvement with the reinspection of the
accessible welds and remote video examination of the embedded welds. The ANI statad that he
cbserved the relnspection of accessible welds, 2-SF-36-FW-450 and 2.SF-38-FW-451, and that
he observed the remote video inspections of at least two of the embedded welds. The actual
examinations of the other embedded welds were less extensively viewed. Atthe time of the
inspection, the ANI was In the process of reviewing the videotapes and verifying the data
recorded on the remote visual examination data sheets. :

Conclusions

The ANls performed an indepen'&ent verification of ASME Code requirements on the WDR and
hydrostatic test documentation. The verification is part of their duties that are required by the
1974 Edition (and later) of ANSIASME Code N626.0, “Qualifications and Duties for Authorized
Nuclear Inspection,” and the referenced edition and addends of Section Il of the ASME Code.
The ANis were actively Invalved with the demonstration of the remote visual examination
equipment and the qualification of the personnel. The current AN! was actively involved with
examination and videstaping of the embedded welds

1. NRC INSPECTIONS DURING THE CONST RUCTION PHASE

The inspectors reviewed NRC Inspection Reporis which documented inspection of construction
activities by NRC Region Il Inspectors between 1978 and 1983. This was the period when the
A, B, C, end D spent fuel pools were under construction. The inspection reports document more
than 50 separate inspections for this period for tems related to the welding program and/or
piping installation. The majority of these inspections were performed by eight Reglon |l Welding
Specialist inspectors. Several violations dealing with the general subject of welding were
identified in these reports. Most of thess violations were relatively minor (Severity Level V and
V1) and would not be cited under the current NRC reactor inspection program. These violations
would typically be rescived through the licensee's comective action program. The violations
were typical of what one would expect for oversight of a large construction project and are not
indicative of any programmatic weakness in the licensee’s welding program.

MANAGEMENT MEETINGS

The Team Leader discussed the progress of the inspection with licensee repmséntatives ona |
daily basis and presented the results to members of licensee management and staff at the
conclusion of the Inspection on November 18, 1889. The licensee acknowledged the findings
presented. .-

PARTIAL LIST OF PERSONS CONTACTED
icensee |
D. Alexander, Manager, Regulatory Affalrs

B. Altman, Manager, Major Projects Section
E. Black, Leve! Il NDE Examiner '
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G. Brovetie, AN!
B. Clark, General Manager, Harris Plant

E. Dayton, ANI (Retired)
J. Eads, Supervisor, Licensing and Regulatory Programs

S. Edwards, SFP Activation Project Manager

G. Kline, Manager, Harris Engineering Support Services
J. Scarola, Vice President, Harris Plant

K. Shaw, Licensing Engineer, Major Projects Section’
M. Wallace, Senior Analyst, Licensing

Daniel W. Brinkay lll, CP&L Metaliurgist

Charlie Griffith, CP&L Welding Supervisor

Other licensee employees contacted included engineering, maintenance and administrative
personnel.

NRC:

R. Hagar, Resident Inspector
K. Landls, Chief, Erigineering Branch, Division of Reactor Safety

INSPECTION PROCEDURE USED

T) 2515/143, Shéamn Harris Spent Fuel Pool! ("C" and "D") Expansion

ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

50-400/95-12-01 IFl  Review of Final Equipment
Commissioning Details

Closed

None
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APPENDIX 1
TABLES
Table 1
X-Met 880 Alloy Analyzer Data for Developing an Acceptance Criteria
Standard Cr Ni Mo [Mn |Cu |Good/Possible | No Overall
W\ Match: Alloy | Good | Rating
L Match

Type 304 16.2 0.17 |1.48 (018 {7/3:Type304 | ===~ Goced

8 8.13
Type 309 226 | 138 |--~- |163 |-e<« [8/1:Type309 | ---- |Good

0 1
Type310 248 |18.7 |0.16 }1.94 ]10.11 |5/5:Typed10 | ---- | Good

7 2
Type 316 16.7 {100 [2.06 | 144 |0.11 | NotAnalyzed | <--- aeas

4 7
NIST 19.3 | 130 |006 |1.44 (044 |10/0:C1154a | ---- | Good
C1164a 1 8 8

Standards Used to Check the Alloy Analyzer

NIST 1267 | 24.1 --=- 1031 | --- |0/0 10 No Match

4 0.29 5 i . :
NBS 1219 15.6 0.16 042 {016 |0/0 10 No Match

4 216 |4 2
NBS C1289 | 12.1 082 |035 j020 |0/0 10 No Match

2 4.13 5§ - : ‘
B8CSs 331 15.2 --= 1078 | --- J0O/0 10 No Match

0 6.26
NIST 225 078 |2.37 (038 |0/0 10 No Match
Ci151a g 7.25 §
NIST 16.7 024 (0S4 (022 J0/8:Type304 | 1 Possible
C1153a 0 8.76 4 &
NIST 177 }10.8 |0.44 (085 |0.08 |0/4: Type304 6 No Mateh
C1152a 6 6 7 .
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NIST 1155 ; 8.4 gu 2.38 |1.63 3.15 0/8: Type316 | 2 Possible

NIST C1287 ga.s :1.1 o.4§ 166 [0.58 [0/8:Type3to | 2 Possible

NBS 1230 ;4.3 54.2 116 |oe64 [0.94 |00 10 No Match

NBS C1288 ; 8.5 gs.s 263 |083 {372 |0/0 10 No Mateh

NBS 1é4a 30.1 go.a 0.35 |o.e1 049 |o/0 10 No Match
Jable 2

Current Water Assay for C & D SFP Piping Systems, Administrative limits for A & B SFP, and
NUREG CR-5116 Data for Primary Water In Cold Shut Down (ppb = parts per billion)

ldentification | F (ppb) Ci {ppb) SO« (ppb) pH
2SF-75 | 57 20.5 1027 6.33
2-8F-74 28.3 62.7 682 5.82
2-SF-49 166 48 632 §.60
2-SF-218 11.7 26 321 5.55
2-SF-214 14.2 315 430 5.40
2-5F-212 120 70.5 676 6.74
2-5F-213 - 13.14 28.2 424 533
A & B SFP <1580 <150 vene cewe
Admin. Limits

(4]

Pﬁma'y <150 <15° L X X coma
Water(2) Shut

Down

(1) HNP Plant cperating manual, Volume S, Part 8, "SHNPP Environmental and Chemistry
Sampling and Analysls Program,® January 20, 1999.
(2) Shut down values above those indicated should be corrected before reaching full power

operations.

TOTAL P.33
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UNITED STATES

ATOMIC ENERGY .COMMISSION
WASHINGTON, D.C. 20545

VAT < et

973-3446

hZC SEEKING PUBLIC COMMENT ON PROPOSED DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS
. R
: RN v :

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,

“he 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 experiernce 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 &8 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
fegulatory Review Panel which studied ways of streamlining
tie 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 timeiexplanatory informa-
tion on each critverion. Followinf such.discussions with:
industr{ and receift of other public comment, the AEC expects
to develo ish criteria that will*serve as a basis
for evaluation of applications for nuclear power plant con-
struction permits, (P ey

! . { more ).
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It is recognized that additional criteria may also be
needed, particularly for reactors other than water reactors,
and that there may be instances where one or more of the
presently proposed criteria may not be applicable. Applica-
tion of the criteria to a specific design continues to involve
& considerable amount of engineering judgment.

"_’—.:.'sr%'q-l!".‘ ‘g . e

These proposed criteria are part of a longer-range Com-
mission program to develop criteria, standards and codes for
nuclear reactors, including identification of codes end
standards that 1ndust:g will be encouraged to undertake.

The ultimate goal is the evolution of industry codes based
on accumulated knowledge and experience, as has occurred in
various fields of engineering and construction.

——pp- o —

A copy of the proposed "General Design Criteria for %
Nuclear Power Plant Construction Permits" is attached. Com- 3
ments should be sent to the Director of Regulation, U, S, .
Atomic Energy Commission, Washington, D. C. 20545, by ;
February 15, 1966.
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GENERAL JESIGN CRITERIA FOR NUCLEAR PONER PLANT CONSTRUCTION PERMITS

oSk

Attached hereto are general design criteria used by the AEC in judping
whether a proposed nuclear power facility can be built and operated without
unduc risk to the heaith and safety of the public. They rcpresent design
and performance criteria for reactor systems, components and structurcs
which have cvolved over the years in licensing of nuclear power plents by
the AZC. As such they rveflect the predominating experience to date with

wLTer reactors out wost of them are generally applicable to other reactors
as well.

H
!
l It should be recognized that additional criteria will be needed for

{ evaluation of a dctailed design, particularly for unusual sites and
cnvironmental conditions, and for new and advanced types of reactors,

‘ Morcover, therc may be instances im which it can be demonstrated that one
L or corc of the criteria need not be fulfilled. It should also be rocognized
\T. that the application of these criteria to a specific design involves a

) considerable amount of cngineering judgment.

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

FACILITY |
CRITERION_} :

Those features of reactor faci{lities which are essential to the
prevention of accldents or to the mitipation of their consequences
must be designed, fabricated, and crected to:

(s) (uality standards that vrcflect the importance of the
safety function to be performed, It should be
reeepenzed, in this respect, that design codes commonly
used for nonnuclesr applications may not be adequate.,
.1g3?;g, 7 AR 5



Performance standards that will enablé the facility to

e, q. -

wvithstand, vithout loss o£ the capablllty to protect the

public, the sdditional ferces tupdied by the most severe

esrthquakes, flooding condlttons. uinds. fce, and other

natural phenomena enticipated at the proposed site.
CRITERION 2

Frovisions cust be included to limit the extent and the consequences
-of credible chemical reactions that could cause or materially augment the
release of significant emounts of fission products from the facility.:
CRITERION 3

Protection must be provided sgainst possibilities for damage of the
safeguarding features of the facility by missiles generated through
equipment failures inside the containment,

REACTOR
CRITERION &

The reactor must be designed to accemmodate, without fuel failure or
primary system damage, deviations from steady state norm that might be
occasioned by abnormal yet anticipated transient events such as tripping
of the turbine-generstor and loss of power to the reactor recirculation
system pumps,

CRITERION §

The reactor must be designed so that pover ot process variable

oscillations or transients that could cause fuel failure Or primary system

damage are not possible or cen be readily suppressed,
. v ), S e . a .




CRITERION 6

Clad fuel must be designed to accommodate throughout its degign
lifetime all normal and abnormal modes of anticipated reactor operation,
including the design overpower condition, without experiencing significant
cladding failures. Unclad or vented fuels must be designed with the
similar objective of providing control over fissien products, For unelad
and vented sol{d fuels, normal and abnormal modes of 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
vith which reactivity can be inserted must be held to values such that no

single credible mechanical or electrical control system malfunction could

cause a reactivity transient capable of damiéing the primary ayszed or

causing significant fuel failure.

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

element at its posjtion of highest reactivity,

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

the capability to shut down the reactor from any operating conditien,

.,
.
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CRITERION 10

B o -
Heat removal systems must be pravfded which are capable of accom-

modating core decay heat under all anticipated abnormal and credible

accident conditions, such as isolation from the main condenser and

complete or partial loss of primary coolant from the reactor.

CRITERION 11

Components of the primary coolant and containment systems must be

designed and operated so that no substantial pressure or thermal stress

will be imposed on the structural materials unless the temperatures are

b
3
¢
}

well ebove the nil-ductility temperatures. For ferritic materials of
the coolant envelope and the containment, minimum temperatures are

NDT + 60°F and NDT ¢ 30°?. respectively,

CRITERION 12

Capability for control rod ingertion under abnormal conditions must

be provided, e g

B

L2

CRITERION 13

The reactor facility must be provided with a control room from

which all actions can be controlled or monitored as neccssary to maintain

safe operational status of the plant at all times. 1ie control room must

be provided with sdequate protection to permzt cccupancy under the condi.

."v

tions described i{n Criterion 17 below. and wtth the means to shut down the

plant and maintain it in a safe condltion ¥4 ouch accident were to be

experienced.

..... e
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CRITERION 14

Heans must be included in the control room to show the relative
resctivity status of the reactor luch‘ls posltion i{ndication of uechanicnl
'.: -3.. A4
rods or concentrations of chemical potsona.

wjoe

o ot, 2310 @mpa tebaar e

CRITERION 15
A relisble reactor protection system must be provided to autematically
initiate appropriate action to preveu: lafety limits from being exceeded.

-:.~-

Capability must be provided for testlng £dnct!cnal oyerabll!cy of the system
and for determining that no couponeﬁt'br c!rcutt failure has occurred. For
instruments and control systems {n vital areal wvhere the potential conse-
quences of failure require redundancy, the redundant channels must be
independent and must be capable of beins‘fested to determine that they remain
independent. Sufficient redundsncy mult.ﬁo pfov!ded that failure or :fff

removal from service of a single component or channel will not inhibit

. By e n e
LLd
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necessary safety action when required, Thess criteria should, vhere .
applicable, be satisfied by the {nstrumentation associated with containment

closure and 1solaticn systems, afterheat removal and core cooling systems,

systems to prevent cold-slug accidents, and other vital systems, as vell

as the resctor nuclear and process safety system.

CRITERION 16
The vital instrumentation systems of Criterion 15 must be designed

so that no credible combination of circumstances can intefere with the

performance of a safety function when 4t is needed. In particulsr, the

effect of influences cozmon to redundant channels which are fntended to

ol ——— e 42 2 5 St g e+



be independent must not negate the oﬁéf&ﬁility of a safety system.
The effects of gross disconncction of .the system, loss of encrpy
(electric power, instrument gir), and adverse environment (heat
from loss of instrument cooling, cxtreme cold, fire, steam, water,
etc.) must causc the system to go into lts safest state (fail-safe)
or be demonstrably tolernblc on somc othcr basis.

3 [ TS

SR SN O o .»" ‘_‘.
ENGINEERED SAFEGUARDS -~ = ** %% i TR
CRITERION 17. . L

-', . 2 -\*

The containmcnt structure. including eccess opcnings and penetra-
tions, nust be dosigned and fabricated to accommodate or dissipate
without failure the pressures and temperatures associated with the
largest credible cnergy rcleaso 1nc1ud!ng the effccts of credible
metal-water or other chermical reactions uninhlbited by active quenching 7
systems. If part of the primary coolant system is outside the : ?3?
primary rcactor contalnment, appropriate safeguards must be provided
for that part if nccessary, to protect tho health and safety of the
public, in casc of an accidental rupturo i{n that part of the system.
The appropriateness of safeguards such as isolation valves, additicnal
containment, ctc., will depond on environmental and population
conditions surrounding the site.

CRITERION 18

Provisions must be made for the removal of hest from within the 15
containment structure as necesssry to maintain the integrity of the )
structure under the conditions described in Criterion 17 gbove. If
enginecred safeguards are needed to prevent contsiruent vessel
failurc duc to heat released undor such conditions, at least two
independent systems must be provided, preferably of different
principles. Backup equipment (e. g., water and power systems) to
such engincered safeguards must also he redundant.




CRITERION 16

The maxigum lntegu&d leakage from the containment structure -Under

the conditions descrlbed in Criterion 17 above must meet the site exposure

criterias set £otth m 10 CFR 100, The. contalmn: structure wust pe ;?._

designed so thet the contaimment. can ba luk telted at least to design

pressure conditions cfter ccmplqt!cn cnd.'msnrlation of all pene:utlons.
- L - Ry T
and the leakage rate mem:red over er_od to verity 1ts een-

~u_y {'

fo /nce with required pertcmwce. m p!ant must be designed for later
(3

s€sts at syitable pressures.

CRITERION 20

All eon:aimnt stmcture penetrations ';ubject to failure such as
resilient seals and expansion bellows mst}bc &eligned ‘énd constructed
so that leak-t_ightncucfan be demonstrated at design pressure at any

time throughout operating life of the reh;tpt.

CRITERION 21 - *f;: F %
Sufficient normal and emergency sov.!x:c‘:u-qf flectilcal "power must

be provided to assure a capability for prom“;%.;hgtdm and’ coritinued

maintenance of the reactor facility in o ute cond!tlou under all

credible circumstances,

CRITERION 22

K Valves and their associated appsratus that:are essefitial to the

containment function must be redundant and so arranged that no credible

combinaticn of circumstances can interfere with their necessary function.

ing. Such redundent valves and associated apparatus must be {ndependent




. ;"" . = ‘ ) ) ' '.-u ..
of each other. Capahility must be provided for - teating functional oper-

Jb\’“
2bility of these valves and associated ‘equipment to determine that no
’ﬂ%‘ ﬂ!‘h{,e‘?,.. ﬂ", ‘. i MVJ

- ‘ (:i,
fatlure has occurred and ;hat l_eal:age ig within® cceptable linita. _

4“-‘- : "@ o
Redundant valves and auxiliaries muat be independent. Containment

-n

closure velves must be actuated by instrumentation. contrel circuits

S 3-«

and energy sources which satisfy Criterion 15 and 16 above.

BRI R voF
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CRITERION 23

In determining the suitability of a facility for a proposed site the
acceptance of the inherent and engineered safety efforded by the systems,

materials and components, and the aaaociated ensineered aefesuarda_built

” ‘.- .

into the facility, will depend on their demonatrated performance capability

R
and reliability and tha extent to uhich the «cperability o£ such oyste
S e s ‘\' o T AR W e b AR ‘-" »."‘ s

materials, components. and engineered'aafeguarda"can be tested’ and %azgee%ed
S '.'5 "y T 3."‘ . s
during the 11fe of the plant, Sa N
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RADIOACTIVITY OCONTROL
— e N IRUL
CRITERION 24

iy e e

'-

All fuel storage and waate handlingfgsitems must be contained if.,n

#‘ ’L ) Ve ';:”h"r v\ W"‘\% \ .:".
" necessary to prevent the accidental release of radioactivity i emounts®

vhich could affect the health and safety of the publtc.

CRITERION 25

R e

3 e

The fuel handling and storage £acllities muat be deaigned to prevent
. Qa:. Y

sriticality &nd to majntain adequate shielding and cooling for spent fuel

coantnbvonle s

vider all anticipated normal end abnormal conditiona. and credible accident

conditions. Veriablea upon which health and’ eafety of the pudblic depend

- ‘-ﬂ'-q.r
,..,‘.—“*,_

mest be monitored,




“ﬁ? can b. expected te require .
i . ~" & we
limstattona upon the teleato ot eperat;gggl tudioaetlvc e!t!uen:a to the

of gaseous, liquid, or solid effluents.

CRITERION 27
The plant must be provided with cystem capable of monitoring the

release of radiocactivity under accident conditions.
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COMPARISON OF DRAFTS DATED OCTOBER 20, 1966, AND FEBRUARY 6, 1967

For

GENERAL DESIGN CRITERIA FOR NUCLEAR PFOWER PLANT CONSTRUCTION PERMITS

February 6, 1967

poTES .

In this comparison, the draft of October 20, 1966, ts the datum.
Deletions made on the October 20, 1966, draft sre indicated brackets
vith & line through the words; e.g., /THE-CONTAINMENT.SYSTEM/,

Additions to the October 20, 1966, draft are indicated by underlining; e.g.,
THE CONTAINMENT SYSTEM.
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I. QUALITY AND PERFORMANCE STANDARDS

CRITERION | - QUALITY STANDARDS (Category A)

THOSE FEATURES OF RRACTOR 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 DESIGNED, FABRICATED, AND ERECTED 10 QUALITY
STANDARDS THAT REFLECT THE IMPORTANCE OF THE SAFETY FUNCTION T0 BE PERFORMED.

A SHOWING OF SUFFICIENCY AND APPLICABILITY OF STANDARDS IS /THALL-887 REQUIRED.
WHERE GENERALLY RECOGNIZED CODES OR STAXDARDS ON DESIGN, MATERIALS, PABRICATION,
AND INSPECTION ARE APPLICABLE, THEY SHALL BE USED. WHERE ADHERENCE T0 SUCH
CODES OR STANDARDS DOES NOT SUFFICE TO ASSURE A QUALITY PRODUCT IN KEZPING WITW

THE SAFETY FUNCTION, THEY SHALL BE S-UPPLB!ZHTBJ OR MODIFIED AS NECESSARY. *

CRITERION 2 - PERFORMANCE STANDARDS (Category A)
THOSE FEATURES OF REACTOR FACILITIES WHICH ARE ESSENTIAL 10 THE PREVENTION

OF ACCIDENTS WHICH COULD AFFECT THE PUBLIC HEALTH AND SAFETY OR TO MITIGATION
OF THEIR CONSEQUENCES SHALL BE DESIGNED, FABRICATED, AND ERECTED TO PERFORMANCE
STANDARDS THAT WILL EMABLE THE FACILITY TO WITHSTAND, WITHOUT LOSS OF THE CAPA-
SILITY TO PROTECT THE PUBLIC, THE ADDITIONAL FORCES THAT MIGHT BE IMFOSED BY
NATURAL PHENOMENA SUCH AS EARTHQUAKES, TORNADOES, FLOODING CONDITIONS, WINDS.
iCE, AND OTHER LOCAL SITE EFFECTS. THE DESIGN BASES SO ESTABLISHED SHALL
REFLECT: (a) APPROPRIATE CONSIDERATION OF THE MOST SEVERE OF THESE NATURAL
PHENDMENA THAT HAVE BEEN RECORDED FOR THE SITE AND THE SURROUNDING AREA AND

(%) AN APPROPRIATE MARG'N FOR WITHSTANDING FORCES GREATER THAN THDSE REZCRDED
M REFLECT UNCEKTAINTIES ABOUT THE HISTORICAL DATA AND THEIR SULTABILITY AS A

- -
-
-
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11, PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS
M—

CRITERION ) - REACTOR CORE DESICN (Category B)

[TNE-FACIRITV- SRALL~ BE-DESTCIRD- WITH-NVLTIPLE- BARRIERS-T0- THE-ACCIDENTAL RELEASE
T0-THE-BNVIRONG-OF -FISSION- PRODUCTS:~ ~ THE - DRSICH- SHALL- HCIUDE - THE - FOLLOVIIC
AS-BASIC-GBJECTIVES] THE REACTOR CORE SHALL BE DESIGNED 10 FUNCTION /A-CORK
CAPABLE-OF-FUNCTIOMIG/ THROUGHOUT ITS DESICN LIFETIME, WITHOUT EXPERIENCING
DAMAGE THAT WOULD RESULT IN SIGNIFICANT RELEASE OF FISSION PRODUCTS FROM THE
FUEL /TN-QUANTITIES-SICH-WOVLD- PRECLUDE-CONT INVED -0 PERATION-BY - CONSIDERATIONS
OF-10-CFR-20/, THE CORE DESIGN, TOGETHER WITH RELIABLE PROCESS AND DECAY HEAT
REMOVAL SYSTEMS, SHALL PROVIDE FOR THIS CAPABILITY UNDER ALL EXPECTED CONDITIONS
OF NORMAL OPERATION ¥TTH APPROPRIATE MARGINS FOR UNCERTAINTIES AND FOR TRANSIEST
SITUATIONS WHICH CAX BE ANTICIPATED: SUCH AS, THE LOSS OF FOWER T0 RECIRCULATION
PUMPS, TRIPPING OUT OF A TURBINE GENERATOR SET, ISOLATION OF THE REACTOR FROM
ITS PRIMARY HEAT SINK, AND 1OSS OF ALL OFFSITE FOWER.

CRITERION & - SUPPRESSION OF POWER AND PROCESS OSCILLATIONS (Category B)

THE CORE DESICN, TOGETHER WITR RELIABLE PROCESS CONTROLS, SHALL ENSURE THAT

FOWER OR _PROCESS OSCILLATIONS ARE DT POSSIBLE OR CAN BEZ READILY SUPPRESSED.

CRETERION 5 - OVERALL POWER COEFFICIENT (Category B)

THE CORE, TOGETHER WITH ITS CDOLING AND MODERATING SYSTEMS, SHALL BE DESICXED

SO_THAT THE OVERALL POWER COEFFICIENT IN THE FOWER OPERATING RANGE WILL NOT BE

POSITIVE.

. o - TG . e -
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CRITERION 6 - REACTOR COOLANT PRESSURE BOUNDARY (Category A)

THE REACTOR COOLANT PRESSURE BOUNDARY SHALL BE DESIGNED TO HAVE THE CAPA-

BILITY OF FUNCTIONING THROUGHOUT DESIGN LIFETIME WITHOUT FAILURES LEADING TO

SIGNIFICANT LEAKAGE. j_i.utcu.mtmamf.coo LANT-BOVIDARY -WITH-A-CAPABILITY-T0

FUNCTION-THROVGHOVT -DESICKR-LIFRTINE-WITH-AN - EXCEEDINCLY - LOW - PROBAMI LITY -OF
CRCSS-FUPTURE-FOR- ANV -CONDITION-OF -MATERTALS « - COMPONENT - PARTS « -OR-OPRRATING
ENVIROIMENT-THAT-KICHT -REASONABLY -8B~ POSWUTED_']

CRITERION 7 - CONTAINMENT (Category A)
_/_i'-uxcu. INTEGRETV-CONTAIIMENT-STRUCTURR -TRAT- PROVIDES -A- FROTECTIVE-CAPA-

BILITV- BEVOND- THE-CAPAGITV-OF -THE- CORK-AND- COOLANT - BOVIDARY - FO R- ACCOMMOPAT I NG
INE-ABMNORMALy/ THE CONTAINMENT /SVGH-A7 STRUCTURE SHALL BE DESIGNED TO SUSTAIN
THE INITIAL EFFECTS OF GROSS EQUIPMENT FAILURES, SUCH AS A LARGE COOLANT BOUNDARY’
BREAK, WITHOUT LOSS OF REQUIRED INTEGRITY AND, TOGETHER WITH OTHER ENGINEERED
SAFEGUARDS AS MAY BE NECESSARY, TO RETAIN FOR AS LONG AS THE SITUACEON REQUIRES
THE FUNCTIONAL CAPABILITY TO PROTECT THE PUBLIC.

1I1. NUCLEAR AND RADIATION PROCESS CONTROLS

CRITERION 8 - CONTROL ROOM (Category B)

THE FACILITY SHALL BE PROVIDED WITH A Li'ss:cm.ao-tm:-onmxoas.cau.n:

ORI TORED-AND-CONTROLLED-AT-ALL- ﬂ‘-i‘.--THEEE-SHALL-!E-!“CLWE&7 CONTROL ROOM
FROM WHICH ACTIONS L?Aﬂ-ll-fﬂ“‘&l?] TO MAINTAIN SAFE OPERATIONAL “TATUS OF

THE PLANT CAN BE CONTROLLED. ADEQUATE RADIATION PROTECTION SHALL BE PROVIDED

T0 PERAIT ACCESS, EVEN UNDER ACCIDENT CONDITIONS, TO EQUIPMENT iN THE CONTROL



.
-~ ot .

- - /)

ROOM OR OTHER AREAS AS NECESSARY T0 SHUT DOWN AWD MAINTAIN SAFE CONTROL OF THE
FACILITY WITHOUT RADIATION /GKPUE/ EXPOSURES OF PERSONNEL IN EXCESS /AS

ESTAILISRED-BY-CORS!DERAIIONET OF 10 CFR 20 LIMITS.

CRITERION 9 - PROCESS CONTROL SYSTEMS (Category B)

PROCESS INSTRUMENTATION AND CONTROLS SHALL BE PROVIDED AS REQUIRED TO

MONITOR AND MAINTAIN PRCCESS VARIABLES WITHIN JOMINAL OPERATING RANGES.

_EROCESS-COWRO&S-AS-REQUIRE&W ~MONITOR«AND -M Az NTAIR-FROCESS-VARIABLES-WITHIXN
MOMINRAL-OPERATING-RANCES-AND - T0- PREVENT ~OR- SUPTRESS- FOWER-OR- FROCESS-VARIASLE
OSCILLATIONS-OR-TRANSIENTS - TRAT-SOULD - RESVLT-IN-RXCEADING-FPUBL-DANAGR - LIMI T6-AS

RSTABLIGHED- FOR-NORMAL-OPERATIONs ALSO, SEE CRITERION a7

CRITERION 10 - FISSION PROCESS MONITORS AND CONTROLS (Category B)

MEANS SHALL BE PROVIDED FOR MONITORING AND MAINTAINING CONTROL OVER COM.

PONENTS, PROCESSES, /THE-FISS510N- PROCESS- THROVCHOUT-CORE-LIFE/ AND /FOR-ALLT
CONDITIONS THAT CAN REASONABLY BE ANTICIPATED TO CAUSE VARIATIONS IN REACTIVITY
OF THE CORE; SUCH AS, INDICATION OF POSITION /T)XDICATION/ OF CONTROL RODS, /AND/

CONCENTRATION OF SOLUBLE REACTIVITY CONTROL FOISONS, AND DISPOSITION OF FUEL.

CRITERION 11 - CORE PROTECTIVE SYSTPMS (Categorv B)

CORE PROTECTIVE SYSTEMS, TOGETHER WITH ASSOCIATED EQUIPMENT, SHALL BE
DESIGNED TO ACT AUTOMATICALLY TO PREVENT OR SUPPRESS CONDITIONS THAT COULD

RESULT IN EXCEEDING FUEL DAMAGE LIMITS. j_fmmuvs-wsrawmnmu-nssmm

T0-PREVENT 4 - 8Y - AUTOMATIC-ACTION-OF - REACTIVITY - ONTROLS 4 - EXCREDINC-DESICN-LIMITS

£30ABLISHED. . FRON-WDXIIIFRATIONR-OF-FLEL. Du\.‘-tAC(;"
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"RTTERION 12 - ENGCINEERED SAFEGUARDS PROTECTIVE SYSTEMS (Category B)

PROTECTIVE SYSTEMS /TNSTRUMENTATION/ SHALL BE PROVIDED FOR SENSING ACCIDENT

/ABIORMALT SITUATIONS AND INITIATING THE OPERATION OF NECESSARY ENGINEERED SAFE-

GUARDS. /OR-PERFORMING- PREREQUISTTE-FUNCTIONS- SUCH-AS-VALVE-ACTUATION,/

CRITERION 13 - MONITORING ADIOACTIVITY RELEASES (Category B)

MEANS SHALL BE PROVIDED FOR MONITORING THE CONTAINMENT ATMOSPHERE, THE
TACILITY EFFLUENT DISCHARGE PATHS, AND THE FACILITY ENVIRONS FOR RADIOACTIVITY
THAT MIGHT BE RELEASED EITHER AS A RESULT OF NORMAL OPERATIONS OR ACCIDENT
CONDITIONS /ABMGRMAL-STTVATIONS/,

CRITERION 15 - MONITORING FUEL AND WASTE STORAGE (Category B)

MONITORING AND ALARM INSTRUMENTATION SHALL BE PROVIDED FOR FUEL AND WASTE
STCRAGE AND HANDLING AREAS /FRINCIPALLY/ FOR CONDITIONS THAT MIGHT CONTRIBUIE
/70 - INADVERTENT-CRITICALITY/ TO 10SS OF ONTINUITY IN DECAY HEAT REMOVAL AND TO
RADIATION EXPOSURES.

IV. RELIABILITY AND TESTABILITY OF PROTECTIVE SYSTEMS

CRITERION 15 - PROTECTIVE SYSTEM RELIABILITY (Category B)

PROTECTIVE SYSTEMS SHALL BE DESIGNED FGR HIGH FUNCTIONAL RELIABILITY AND
IN-SERVILZ TESTABILLITY LEEL(AB(L{W-SHALL-I_E:T COMMENSURATE WITH THE SATETY FUNC-
TISNS TO 3E PERFORMED.

CRITERION 16 - PROTECTIVE SYSTEM REDUNDANCY AND INDEPENDENCE (Category B)

REDUNDANCY AND INDEPENDENCE DESIGNED INTO PROTECTIVE SYSTEMS SHALL BE

SUTFICIENT TO ASSURE TEAT M SINGLE FAILURE OR REMOVAL FROM SERVICE OF ANY
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_OMPONENT OR CHANNEL OF A SYSTEM WILL RESULT IN LOSS OF THE PROTECTIVE FUNCTION.

THE REDUNDANCY PROVIDED SHALL INCLUDE, AS A MINIMIM, TWO CHANNELS OF PROTECTION

FOR EACH PROTECTIVE FUNCTION TO BE SERVED.

CRITERION 17 - SINGLE FAILURE DEFINITION (Category B)
MULTIPLE FAILURES RESULTING FROM A SINGLE EVENT SHALL BE TREATED AS A

SINGLE FAILURE.

CRITERION 18 - SEPARATION OF PROTECTIVE AND PROCESS CONTROL SYSTEMS (Category B)

PROTECTIVE SYSTEMS SHALL BE SEPARATED FROM PROCESS CONTROL SVSTEMS TO THE

EXTENT THAT FAILURE OF REMOVAL FROM SERVICE OF ANY PROCESS CONTROL SYSTEM COM-

PONENT OR CHANNEL, OR THOSE COMMON TO PROCESS CONTAOL AND PROTECTIVE CIRCUITRY,

SHALL NOT NEGATE THE MINIMUM REDUNDANCY REQUIREMENTS FOR THE PROTECTIVE CHANNELS.

CRITERION 19 - PROTECTION AGAINST MULTIPLE DISABILITY FOR PROTECTIVE SYSTEMS
(Category B)

THE EFFECTS OF ADVERSE CONDITIONS TO WHICH REDUNDANT CHAMNNELS OF PROTECTIVE
SYSTEMS MIGHT BE EXPOSED IN COMMON, EITHER UNDER NDRMAL CONDITIONS OR THOSE OF

AN ACCIDENT, SHALL NOT RESULT IN 10SS OF THE PROTECTIVE FUNCTION.

CRITERION 20 - EMERGENCY POWER FOR PROTECTIVE SYSTEMS (Category B)

IN THE EVENT OF LOSS OF ALL OFFSITE POWER, SUTFICIENT SOURCES OF LME&T

ALTERNATE FOWER /TO-THE-MORMAL-SUPFLY/ SHALL BE PROVIDED TO ASSURE A CAPABILITY

fOR PERFORMING THE LMTECTIVST FUNCTIONS OF THE PROTECTIVE SYSTEMS.

CRITERION 21 - DEMONSTRATION OF FUNCTIONAL OPERABILITY OF PROTECTIVE SYSTEMS
(Categorv B)

MEANS SHALL BE INCLUDED FOR TESTING PROTECTIVE SYSTEMS L?NSTRB‘NENTATION-I.
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WHILE THE REACTOF IS IN OPERATION TO DEMONSTRATE FUNCTIONAL OPERABILITY AND TO

DETERMINE COMPONENT OR CIRCUIT FAILURES

CRITERION 22 - PROTECTIVE SYSTEMS FAIL-SAFE DESIGN (Category B)
THE PROTECTIVE SYSTEMS SHALL BE DESIGNED L:-WG(C-MT-WES.THF-INSTRU-

HENTA‘I'IG!T TO GO INTO A SAFE STATE OR A STATE ESTABLISHED AS TOLERABLE ON SOME
OTHER BASIS IF CONDITIONS SUCH AS GROSS DISCONNECTION OF THE SYSTEM, LOSS OF
ENERGY (ELECTRIC POWER, INSTRUMENT AIR) OR ADVERSE ENVIROMMENTS (EXTREME HEAT
OR COLD, FIRE, STEAM, OR WATER) ARE EXPERIENCED.

CRITERION 23 - REDUNDANCY OF REACTIVITY CONTROL (Category A)
AT LEAST TWO INDEPENDENT REACTIVITY CONTROL SYSTEMS, FAEFERABLY OF DIFFERENT

PRINCIPLES, SHALL BE PROVIDED. /. A- SECONDARV-OR-BACKUP-REAC TIVIN-COWL-NKA;!S
IKDEPENDANT -OF - TRE- FRIMARY -HETHOD-QOF - REACTIVITY - SHUTDOWN-WITH-CAPABILITY- 10 - SKUT

DOWN-THE-REACTOR - FROM-ANY-O PERATING -COND“‘ION;?

CRITERION 24 - REACTIVITY HOT SHUTDOWN CAPABILITY (Category A)
AT LEAST TWO OF THE REACTIVITY CONTROL SYSTEMS PROVIDED SHALL INDEPENDENTLY

BE CAPABLE OF MAKING AND HOLDING THE CORE SUBCRITICAL AT ANY HOT STANDBY OR HOT

OPEFATING CLSOITION SUFFICIENTLY FAST TO PREVENT EXCEEDING FUEL DAMAGE LIMITS.

V. REACTIVITY CONTROL

CRITERION 25 - REACTIVITY SHUTDOWN CAPABILITY (Category A)

AT _LEAST ONE OF THE REACTIVITY CONTROL SYSTEMS PROVIDED SHALL BE CAPABLE

OfF MAKING THE CORE SUBCRITICAL UNDER ANY REACTOR CONDITION (INCLUDING TRANSIENTS)




L L ]

- g & . Y= e w— - - Raddlad R e -.'.w.ﬁ . PN Yy
~z T *E
- . ~a DO

SCFFICIENTLY FAST TO PREVENT EXCEEDING FUEL DAMAGE LIMPTS. SHUTDOWN MARGINS

SREATER THAN THE MAXIMUM WORTH OF THE MOST EFFECTIVE CONTROL ROD WHEN FULLY
“ITHDRAWN SHALL BE PROVIDED.

CRITERION 26 - REACTIVITY HOLDDOWN CAPABILITY (Category B)

AT _LEAST ONE OF THE REACTIVITY CONTROL SYSTEMS PROVIDED ShALL BE CAPABLE

CF MAKING AND HOLDING THE [EEAC‘NV!W-CONTRO‘L-SHALL-IWDE--\-SWH‘N-C&P&-

a;uw-swncxsm-m-um-m-m&g CORE SUBCRITICAL UNDER_ANY CONDITIONS

LFROM-ANV-OPERATING/ WITH APPROPRIATE MARGINS FOR CONTINGENCIES.

CRITERION 27 - REACTIVITY CONTFOL SYSTEM MALFUNCTION (Categorv 3)

THE REACTIVITY CONTROL SYSTEMS SHALL BE CAPABLE OF SUSTAINING /REAGTIVETY
FSRTROL- SHALL-IHCLLDE-A-CAPABILITV - TO- SUSTAIN] ANY SINGLE /CONTROL-SVSTIM] ]
MALFUNCTION WITHOUT CAUSING A REACTIVITY TRANSIENT WHICH COULD RESULT /RESVLTS]
I¥ EXCEEDING FUEL DAMAGE LIMITS /CORK-DESECN-LIMITE-ESTABLISHED-FRON-CONSIDERA-
TiONS-OF-FURL-DAMAGE].

SRITERION 28 - MAXIMUM REACTIVITY WORTH OF CONTROL RODS (Category A)

LIMITS SHALL BE PLACED ON [699&7 MAXIMUM REACTIVITY WORTH OF CONTROL RODS

R ELEMENTS AND /TWE/ RATES AT WHICH REACTIVITY CAN BE INCREASED TO ENSURE THAT

sHE_POTENTIAL EFFECTS OF A SUDDEN OR LARGE CHANGE OF REACTIVITY CANNOT (a) RUPTURE

[}
[
L)

THE PRIMARY PRESSURE BOUNDARY OR (b) DISRUPT THE CORE, ITS SUPRORT STRUCTURES,

OR OTHER VESSEL INTERNALS SUFFICIENTLY TO IMPAIR THE EFFECTIVENESS OF EMERGENCY

ZORE COOLING [fﬂﬂ-ﬂ!ﬁiﬂ'- BE-IXNSERTED-VMDER-DESICN- LIMITING-SITUATIONS - SUCH-AS
nodewBER- REACTIVITV - LRSERTION -GR - LOBS - OF -COOLANT ¢ - {O-ASSURE - TNa- CAPABILIIV.70R
7o STACCIDENT - SRUTROWN-OF - THE- REACTOR - AND-TH3 ;AVO IDANCE-OF - POTEATIAL-RFFECTS-THAT

coned-PiBRerie sl (RTERAALSWF -7 %0 - REACTOR-OR- BREAK - IH& - PRiMART- 1 SEBBER E- 300 mDARY
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VI. REACTOR COOLANT PRESSURE BOUNDARY

CRITERION 29 - REACTOR COOLANT PRESSURE BOUNDARY CAPABILITY (Category A)

/ THE- PRIMARY -CO0 LANT - FRESSVRE - BOUNDARY - SHALL- BE- DRSICHED-OR-THE-BASTS

TWATS] THE REACTOR COOLANT PRESSURE BOUNDARY SHALL /WUs3/ Be CAPABLE OF

ACCOMMODATING WITHOUT RUPTURE, AND WITH, AT MOST, LIMITED NEED FOR ENERGY
ABSORPTION THROUGH PLASTIC DEFORMATION, THE STATIC AND DYNAMIC LOADS IMFOSED
ON ANZ BOUNDARY COMFONENT AS A RESULT OF AN INADVERTENT AND SUDDEN RELEASE OF
ENERGY TO THE COOLANT. AS A DESIGN REFERENCE, THIS SUDDEN RELEASE SHALL BE
TAKEN AS THAT WHICH WOULD RESULT FROM A SUDDEN REACTIVITY INSERTION SUCH AS /A7
ROD EJECTION /COMMONLY-POSTULATED-FOR-PWRs/ AND /A7 ROD DROPOUT ACCIDENTS /FOR

IHE-BWRs/. i

“RITERION 30 - REACTOR COOLANT PRESSURE BOUNDARY RAPID PROPACATION FAILURE
PREVENTION (Category A)

THE REACTOR COOLANT PRESSURE BOUNDARY SHALL BE DESIGNED SO THAT RAPID

PROPAGATION TYPE FAILURES ARE PRECLUDED. DUE CONSIDERATION SHALL BE GIVEN TO

THE NOTCH-TOUGHNESS PROPERTIES OF MATERIALS, THE STATE OF STRESS UNDER STATIC

AND TEANSIENT LOADINGS, THE QUALITY CONTROL SPECIFIED FOR MATERIALS AND COM-
PONENT FABRICATION TO LIMIT FLAW SIZES, AND THE PROVISIONS FOR CONTROL OVER

SZR7ICE TEMPERATURES AND IRRADIATION EFFECTS.

CRITERION 31 - REACTOR COOLANT PRESSURE BOUNDARY BRITTLE FRACTURE PREVENTION
(Category A) s .

UNDER CONDITIONS WHERE REACTOR COOLANT PRESSURE BOUNDARY SYSTEM COMFONENTS

“ONSTRUCTED OF FERRITIC MATERIALS MAY 32 SUBJECTED TO POTENTIAL REACTIVITY.INDUCED

LOADINGS, SERVICE TEMPERATURES SHALL 3E AT LEAST 120°F ABOVE THE NDT TEMPERATURE
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JF THE CCMPONENT MATERIAL IF THE nnms...:uﬂ ENERGY RELEASE IS EXPECTED 10 BE

ASSORBED SY PLASTIC DEFORMATION OR 60°F ABOVE THE NOT TEMPERATURE OF THE COM.

PONENT MATERIAL (F THE RESULTING ENERGY RELEASE IS EXPECTED TO BE AASORBED

WITHIN THE ELASTIC STRAIN ENERGY RANGE. /COMPONENTS-IN-THE-COOLANT.SYSTEN
T CH-ARE- 0T DT ALLY - SUBJIECT- 10 - PROPAGATION- TV FE -OF - FATAVRES-WI L2 -)DT-BE
ALLGUED- 70 - KAVE - SUB STANTTAL - FREGSURE-OR- THERMAL - STRESS- INROSID -WHILE - TEMPERATVRES
AR E- BRLCV-VALLE6- FOR - WHICH-SLCTILE - BERAVIOR -OF ~ITHR-MATERIALS-CANNOT-BE-ASSURED «
MORE-§PECIFiCALLY - FOR-FERRETEC-MATERTALS- SUCH-AS- 3028 -AND- A2} 2- COMMONLY - XPLOYED
K- PRESSLRE-VEESELS - THE-FOLLOWING - APFLY 4

WHERE- EXERCY - ABSORFTION- DY - PLASTIC-DEFORMATION- 1 §- NECESSARY - W-MEET-THE
RESVIREMENT §-0F - FREVENTEIG - AL FTURE-OF - THE- PRIMARY - PRESSURE - BARRE R - VIDER
RAASTIVISV- INDICED - LOADINC 6y - THE - REACTOR - SHALL - BE-DE5ICNED - TO -OFERATE-AT-OR
AMCVE-THE- REACTOR-VESSEL- FALLURK - TRANSITION- PLASTIC- TIMPERATVRE - (FTP) «

WHEAE - BMERCY - ABSORFTION-BY - PLASTEC - DEFORMATION- 15 MOT -REQUL RED- 70 ACCOM~
MODATE-REASTIVITY - IOUCED - LOADE NCS s - THE - REACTOR - SHALL - B 5 - DESICNED - FOR -0 PERATION

soﬂnﬂ.u.ﬂo»ﬁconogcﬂoaoﬂbuEnwoudguumozogunoaabﬂcnnaAavhﬂ

CROTERICN 32 - REACTOR COOLANT PRESSURE BOUNDARY SURVEILLANCE (Category A)

REACTOR _CCOLANT PRESSURE BOUNDARY COMPONENTS SHALL HAVE PROVISIONS FOR

INSPECTICN, TESTIG, AND SURVEILILANCE 8Y APPROPRIATE MEANS 10 ASSESS HE ST=UC.

SiFAL AND LEAKTIGHT INTEGRITY OF THE BOUNDARY COMPONENTS DURING ITS SERVICE

LIFETIME. FOR THE REACTOR VESSEL, A MATERIAL SURVEILLANCE PROGRAM CONFORMING

WITH ASTM-E-185.66 SHALL BE FROVIDED.
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Y1l. ENGINEERED SAFEGUARDS

CRITERION 33 - ENCINEERED SAFEGUARDS BASIS FOR DESIGN (Category A)

SAFEGUARDS SHALL BE PROVIDED /ENGINEERED/ IN /TW97 THE FACILITY TO BACK
UP SAFETY FEATURES FROVIDED BY THE CORE OESIGN AND THE CORE AND COOLANT BOUNDARY
PROTECTIVE SYSTEMS. AS A MINIMUM, SUCH SAFEGUARDS SHALL BE DESIGNED /ON-Til
SASE 6-THAT S~ - S FTBCRITV-OF - THE - COO LANT - BOVWDARY - £6- L06Tv-- AS- A-NINTNUMy - THE "
SESICH-SHALL/ TO ACCOMMODATE A RANGE OF PRIMARY COOLANT SYSTEM BREAKS UP TO AND
INCLUDING THE CIRCUMFERENTIAL RUPTURE OF ANY PIPE IN THAT /THE-REACTOR-COORANT/

SYSTEM ASSUMING UNOBSTRUCTED DISCHARGE FROM BOTH ENDS.

CRITERION 34 - RELIABILITY AND TESTABILITY OF ENGINEERED SAFEGUARDS (Category A)

ALL ENGINEERED SAFEGUARDS SHALL BE DESIGNED TO PRCYVIDE HIGH FUNCTIONAL

RELIABILITY AND READY TESTABILITY. IN DETERMINING THE SUITASILITY OF A FACILITY

FOR A PROPOSED SITE, THE DEGREE OF PERMISSIBLE RELIANCE UPON AND ACCEPTANCE OF
THE INHERENT AND ENGINEERED SAFETY AFFORDED BY THE SYSTEMS, 'MATERIALS AND COM-
FONENTS, AND THE ASSOCIATED ENGINEERED SAFETY AFFORDED BY THE SYSTEMS, MATERIALS
AND COMPONENTS, AND THE ASSOCIATED ENGINEERED SAFEGUARDS TO BE BUILT INTO THE
FACILITY WILL BE INFLUENCED BY THEIR KNMWN Ok THEIR DEMONSTRATED FERFORMANCE
CAPABILITY AND RELIABILITY AND THE EXTENT TO WHICGH THE OPEFABILITY OF SUCH
SYSTEMS, MATERIALS, TOMPONESTS, AND ENGINEERED SAFEGUARDS CAN BE TESTED AND
INSPECTED WHERE APPROPRIATE LURING THE LIFE (F THE PLAST. L?RSREWRE,-AL&
ENCISEERED- SAFSCVARDS- SHALL-BR-DESICNED-T0- PROVIDE-RICH-FUNCTIONAL-RRLIABILITY

AXD. R EADY- TESTABIRITY ./
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CRITERION 35 - EMERGENCY POWER FOR ENGINEERED SAFEGUARDS (Cstegory A)

IN THE EVENT OF 10SS OF ALL OFFSITE POVER, /TWERE-MVST-BE-PROVIDED/ SUFFI-
CIENT SOURCES OF /TOWSR/ ALTERNATE FOWER SHALL BE PROVIDED /T0-TWE-NORMAL-GU¥RLY/

TO ASSURE A CAPABILITY FOR PERFORMING THE /ALL/ FUNCTIONS REQUIRED JF THE ENGINEERED

SAFEGUARDS L&R-WBHC-W ET¥-UNDER-ALL-CREDIBLE-CIRCUNSTANG l{i .

CRITERION 36 - MISSILE PROTECTION (Category A)
PROTECTION FOR ENGINEERED SAFEGUARDS SHOULD BE PROVIDED LTS-REQUIRSP_T

FROM DYNAMIC EFFECTS AND MISSILES THAT MIGHT RESULT FROM PLANT EQUIPMENT FAILURES.

CRITERION 37 - ENGINEERED SAFEGUARD SYSTEM PERFORMANCE CAPABILITY (Category A)
ENGINEERED SAFEGUARD /REDUISANT/ SYSTEMS SUCH AS EMERGENCY CORE COOLING

AND CONTAINMENT HEAT REMOVAL SHALL PROVIDE SUFFICIENT RELIABILITY AND PERFORMANCE

CAPABILITY TO ACCOMMODATE PARTIAL LOSS OF INSTALLED CAPACITY AND STILL FULFILL
THE REQUIRED SAFETY FUNCTION. /REDUNDANT-COMPONENTS-AMND-§¥STENS-WHERE-EMPLOVED
SWALL-BE- INDEFENDERT-ONE-FROM- ANOTHER ¢/

CRITERION 38 - ACCIDENT AGGRAVATICN PREVENTION (Category A)

ENGINEERED SAFEGUARDS SHALL BE DESIGNED SO ﬁm‘ ACTION OF THE SAFEGUARDS
WRICH /THAT/ MIGHT ACCENTUATE THE ADVERSE AFTER-EFFECTS OF THE LOSS OF NORMAL
COCLING BY EITHER PLANNED OR INAGVERTENT OPERATION OF THE cNGINEERED SAFEGUARDS
1S /T0-3i/ AVOIDED.

CRITERION 39 - EMERIENCY CORE COOLING (Category A)

THE EMERGENCY CORE COOLING SYSTEM SHALL BE DESIGNED TO PREVENT FUEL aND
T<AD DAMAGE THAT WOULD iNTERFEFE <ITH ADEQUATE EMERGENCY CORZI (00LING AXD TO

LIMIT THE CLAD METAL-WATER REACTION TO NEGLIGIBLE AMOUNTS rUR ALL SIZZS GF
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SREAXS IN THE REACTOR COOLANT PIPING UP TO AND INCLUDING THE DOUBLE.ENDED RUPTURE

OF THE LARGEST PIPE. /THE-EFFECT6-OF-FURL-TEMPERATURES-FROM-DECAY -HEAT -AND -FRGM
CHEMICAL- REACTIONS - THAT - COULD - CAUSE-OR-MATER TALLY - AUCHENT - THE-RELEASE-OF - FISSTON
FRGOUCTS-FROM- THE «CORE- ARE - 70 - BE-LEMITED -BOTH - IN-EXTENT - AND - CONSEQUENCE S+ = - TRM -
FERATURE S~ THAT -COULD - ENDANCER - THE - CAPABE L1 T¥ -OF - THE- REACTOR - VES68L-T0-FUNCTION

b AS-A-FOETACCIDENT-CORE~ENCLOSURE - AND - COQ LANT - CONTAINER - ARE-T0-85- mmmJ

CR:TERION 40 - INSPECTION OF EMERGENCY CORE COOLING SYSTEMS (Category A)

4 DESIGN PROVISIONS SHALL BE MADE TO FACILITATE /EMERGENGY-CORE-COOLING
SVSTEN- SHALL-BE-DESICNED-60-THATs/ PHYSICAL INSPECTION OF ALL CRITICAL PARTS OF
THE EMERGENCY COOLING SYSTEMS [COMPONENTS{ INCLUDING REACTOR VESSEL INTERNALS

AND WATER INJECTION NOZZLES _I_-I-N-G LOSED-LOOP-FPIFING,y -CAR-IE-ACCGWL!S“EET. )

A CRITERION 41 . TESTING OF EMERGENCY CORE COOLING COMPONENTS (Category A)
DESIGN PROVISIONS SHALL BE MADE /RMERCENGY-CORE-COOLING-SVETEN-SHALL-BE

. DES!CRE_D_T SO THAT ACTIVE COMPONENTS OF THE EMERGENCY CORE COOLING SYSTEMS, SUCH
AS PUMPS AND VALVES, CAN BE TESTED PERIODICALLY FOR OPERABILITY AND REQUIRED

FUNCTIONAL PERFORMANCE.

: CRITERION 42 - TESTING OF EMERGENCY OORE COOLING SYSTEMS (Category A)
L_ ERCENC\’-CORK-COOHW—WSTD&-GHALL-BE-DSSXGNED-ED-IHAT_‘_T A CAPABILITY

SHALL 8¢ _1_357 PROVIDED TO TEST PERIODICALLY THE DELIVERY CAPABILITY OF THE
~?1 EMERGENCY CORE CDOLING SYSTIMS AT A LOCATION /FOSITION/ AS CLOSE 10 THE CORE

i AS 1S PRACTICAL.

- . '«l e e e e =P e e
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CRITERION 43 « TESTING OF OPERATIONAL SEQUENCE OF EMERGENCY CORE COOL.NG SYSTEMS
(Category A)

A CAPABILITY SHALL BE /T§7 PROVIDED TO TEST UNDER COMNDITIONS AS CLOSE TO

DESIGN AS PRACTICAL THE FULL OPERATIONAL SEQUENCE THAT WOULD BRING THE EMERGENCY
CORE COOLING SYSTEMS INIO ACTION, INCLUDING THE TRANSFER TO ALTERNATE FOWER
SOURCES.

CRITERION 44 - CONTAINMENT DESIGN BASIS (Catepory A)

THE CONTAINMENT STRUCTURE, INCLUDING ACCESS OPENINGS AND PENEIRATIONS,

SHALL BE DESIGNED TO ACCOMMODATE OR DISSIPATE WITHOUT EXCEEDING THE DESIGN

“EAKAGE RATE THE L\RGEST CREDIBLE ENERGY RELEASE, INCLUDING THE EFFECTS OF
CREDIBLE METAL-WATER OR OTHER CHIMICAL REACTIONS THAT COULD OCCUR IN THE

ASSENCE OF EMERGENCY CORE COOLING /CORE-QUENCHING/ SYSTEMS.

ZRITERION 45 - NDT REQUIREMENT FOR CONTALMMENT MATERIAL (Category A)
PRINCIPAL LOAD CARRYING COMFONENTS OF FERRITIC MATERIALS EXPOSED TO THE
EXTERNAL ENVIRONMENT SHALL BE SELECTED SO THAT THEIR TEMPERATURES UNDER “ORMAL

OPERATING AND TESTING CONDITIONS ARE NOT LESS “:AN 30°F ABOVE NIL-DUCTILITY

RANSITION (NDT) TEMPERATURE. _/j-":u- ABOVE+ DT~ ~THE-MARCINS-ABOVE-CONSERVATIVELY

aSTIMARD-NIL-DUCTILITV-TRANSITION- TEXPERATVRES - IN-NO-CASE-GHALL-BE-LESE-THAN

3057,

-RITERION 46 - REACTOR COOILANT PRESSURE 30UNDARY OUTSIDE CCONTAINMENT (Catecz20rv A)

IF PART OF THE REACTOR /PREIMARY/ COOLANT PRESSURE BOUNDARY IS OUTSIDE THE
TONTAINMENT, APPROPRIATE SAFEGUARDS AS NECESSARY SHALL BE PROVIDED TO PROTECT

THE HEALTH AND SAFETY OF THE PU3LIZ IN "ASE OF AN ACCIDENTAL RUPTURE TN THAT
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PART. OETERMINATION OF THE APPROPRIATENESS OF SAFEGUARDS SUCH AS ISOLATION
VALVES AND ADDITIONAL CONTAINMENT /8TC./ SHALL INCLUDE CONSIDERATION OF THE

ENVIPONMENTAL AND POPULATION CONDITIONS SURROUNDING THE SITE.

CRITERION 47 . CONTAINMENT HEAT REMOVAL (Category A)
WHERE ACTIVE HEAT REMOVAL /BiS61PATION/ SYSTEMS ARE NEEDED UNDER ACCIDENT
CONDITIONS TO PREVENT EXCEEDING CONTAINMENT DESIGN PRESSURE, AT LEAST TWO

SYSTEMS SHALL BE PROVIDED, PREFERABLY OF DIFFERENT PRINCIPLES.

CRITERION 48 - CONTAINMENT ISOLATION VALVES (Categorv A)

JENETRATIONS THAT REQUIRE CLOSURE FOR TRE CONTAINMENT FUNCTIONS SHALL BE

/WUST-857 PROTECTED BY MULTIPLE VALVING AND ASSOCIATED APPARATUS.

CRITERION 49 - CONTAIMMENT LEAK TEST (Category a)

CONTAINMENT SHALL BE DESIGNED SO THAT AN INTEGRATED LEAK TEST CAN BE CON-
DUCTED AT LEAST TO DESIGN PRESSURE AFTER COMPLETION AND INSTALLATION OF ALL
PENETRATIONS AND THE LEAKAGE RATE MEASURED OVER A SUFFICIENT PERIOD OF TIME TO

VERIFY ITS CONFORMANCE WITH REQUIRED PERFORMANCE.

CRITERION SO - TONTAINMENT PERIODIC TESTING (Category A)

THE CONTAINMENT SHALL BE DESIGNED SO THAT INTEGRATED LEAKAGE RATE TESTING

AN 3% DONE AT DESICN PRESSURE /7ERIODICALLY. OURING PLANT LIFETIME

.CRITERION S1 - PROVISIONS fOR TESTING OF PENETRATIONS (Cacegorv A)

PROVISIONS SH2LL BE MADE FOR TESTING ALL PENETRATIONS SUBJECT TO FAILURE

QR DETERICRATION IN SERVICE SUCH AS RESILIENT SEALS AND EXPANSION BELIOMS TO

FERMIT LZMKTIGHINESS 70 BE DEMONSTRATED AT C:Is5:iGN FPRESSURE AT ANY TIME.
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RITERION S2 - PROVISIONS FOR TESTING OF ISOLATION VALVES (Category A)

CAPABILITY SHALL BE /57 PROVIDED FOR TESTING FUNCTIONAL OPERABILITY OF
JALYES AND ASSOCIATED APPARATUS ESSENTIAL TO THE CONTAINMENT FUNCTION FOR
ISTABLISHING WHETHER /TRAT-NO7 FAILURE HAS OCCURRED AND FOR DETERMINING THAT

TALYE LEARAGE DOES NOT EXCEED ACCEPTABLE LIMITS.

CRITERION S) - INSPECTION OF CONTAINMENT PRESSURE-REDUCING SYSTEMS (Category A)

DESIGN PROVISIONS SHALL BE MADE TO FACILITATE THE PERIODIC PHYSICAL

INSPECTION OF ALL IMPORTANT COMPONENTS OF THE CONTAINMENT PRESSURE-REDUCING

SYSTEMS; SUCH AS, RMPS, VALVES, SPRAY NOZZLES, AND SUMPS. [c'omnmm-nssmt
REDVCING- SYSTIHS-SHALL-BE-DESICIED- 30 -TRAT-FHYSICAL- INSPRCTION-OF - ALL- COMFONENT 64
SVCR=AB+- SPRAV-NOZZLEG-AND= UM ~CAN-BE-ACCOMPLT samJ

“RITERION S4 « TESTING OF CONTAIMMENT PRESSURE-REDUCING SYSTEM ..«t:ONENTS
(Category A)

THE CONTAINMENT PRESSURE-REDUCING SYSTEMS SHALL BE DESIGNED SO THAT ACTIVE

CCMPONENTS, SUCH AS PUMPS AND VALVES, CAN BE TESTED PERIODICALLY FOR OPERABILITY

AND REQUIRED FUNCTIONAL PERFORMANCE.

CRITERION S5 - TESTING OF CONTAINMENT SPRAY SYSTEM (Category A)
A CAPABILITY SHALL BE LIET PROVIDED TO TEST PERIODICALLY THE DELIVERY

ZAPABILITY OF THE COXTAINMENT SPRAY SYSTEM AT A POSITION AS CLOSE TO THE SPRAY

NOZZLES AS IS PRACTICAL.

TRITERION 56 - TESTING OF OPERATIONAL SEQUENCE OF CONTAINMENT PRESSURE-REDUCING
SYSTEMS (Category A)

48/ PROVIDED TO [Z5T UNDZR CUONLIL{IONS AS CLOSE TO

‘
-

A JTAPABILITY SHALL 3E

THE DESIGN AS PRACTICAL THE FULL OPERATIONAL 3SEQUENCE THAT wWOULD BRING THE
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CONTAINMENT PRESSURE-REDUCING SYSTEMS INTO ACTION, INCLUDING THE TRANSFER TO

ALTERNATE POWER SOURCES.

CRITERION 57 - INSPECTION OF AIR CLEANUP COMPONENTS (Cltego!x A)

DESIGN PROVISIONS SHALL BE MADE TO FACILITATE PHYSICAL INSPECTION OF ALL

CRITICAL PARTS OF CONTAINMENT AIR CLEANUP SYSTEMS: SUCH AS, DUCTS, FILTERS,

FANS, AND DAMPERS. /COMYAINMANT-AIR-CLEANUP-SVETENS-SRALL-BE-DESICNED- 60 -THAT
PHYSICAL- INSPRCTION-OF - ALL- COMPONENT 614 - ENCLLDING - DUCT-WORK-AND- FELTER- INSTALLA-
730Ny~ CAN-BE-ACCOMPLISHED. ]

CRITERION 58 - TESTING OF AIR CLEANUP SYSTEMS ACTIVE COMPONENTS (Category A)

DESICN PROVISIONS SHALL BE MADE SO THAT ACTIVE COMPONENTS OF THE /COMTASNGNI/
AIR CLEANUP SYSTEMS, SUCH AS FANS AND DAMPERS, CAN BE TESTED PERIODICALLY FOR
OPERABILITY AND REQUIRED FUNCTIONAL PERFORMANCE.

CRITERION 59 - TESTING OF AIR CLEANUP SYSTEMS (Category A)

A CAPABILITY SHALL BE /TS7 PROVIDED FOR IN SITU PERIODIC TESTING AND
STRVETLLANCE OF THE /CONTATNMENI/ AIR CLEANUP SYSTEMS TO ENSURE (a) FILTER
3YPASS PATHS HAVE NOT DEVELOPED AND (b) FILTER AND TRAPPING MATERIALS HAVE NOT
DETERIORATED BEVOND ACCEPTABLE LIMITS.

:RITERION 60 - TESTING OF OPERATIONAL SEQUENCE OF AIR CLEANUP SYSTEMS (Category A)

A CAPABILITY SHALL BE Lfg.f Frove. 2D TO TEST UNDER CONDITIONS AS CLOSE TO
DESIGN AS PRACTICAL THE FULL OPERATIONAL SBQUENCE THAT WOULD BRING THE AIR CLEANUP
SYSTEM INTO ACTION, INCLUDING THE TRANSFER TO ALTERNATE FOWER SOURCES AND THE

DESIGN AIR FLOW DELIVEPY CAPABILITY.
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VIII. FUEL AND WASTE STORACE SYSTEMS

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

FOSSIBILITIES FOR /INAOVERTENT/ CRITICALITY IN NEW AVD SPENT FUEL
STORAGE SHALL BE /MusT-BE/ PREVENTED BY PHYSICAL /ENCIMEERED/ SYSTEMS OR
PROCESSES TO EVERY EXTENT PRACTICABLE. SUCH MEANS AS FAVORABLE GEOMETRIES

LEEONEIR{C-SAFE-SPACIK-Lﬂlﬂ'ﬁ? 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

70 THE FUEL OR STORAGE FACILITIES LEWS-MUST-IE-MVIDED-AS-NKCEGWY—W

PRNENT-FUKL-OB-STORME-VOWE-DANAGS? 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)

SHIELDING FOR RADIATION PROTECTION SHALL BE PROVIDED IN THE DESICN OF

SPENT FUEL AND WASTE STORAGE FACILITIES AS REQUIRED FROM CONSIDERATION/S/ OF

10 CFR 20.

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

CONTAINMENT OF FUEL AND WAST- STORAGE [ﬁm-svsmg'l’ SHALL BE PROVIDED

1T ACCIDENTS COULD LEAD TO RELEASE OF UNDUE AMOUNTS OF RADIOACTIVITY TO THE

PUSLIC ENVIRONS.
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IX. PLANT EFFLUENTS

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

THE FACILITY DESIGN SHALL INCLUDE THDSE MEANS NECESSARY TO MAINTAIN CONTROL
OVER APLAHT RADIOACTIVE EFFLUENTS, WHSTHER SOLID, LIQUID, OR GASEOUS. APPROPRIATE
HOLDUP CAPACITY SHALL BE PROVIDED FOR RETENTION OF GASEOUS LIQUID, OR SOLID
EFFLUENTS, PARTICULARLY WHERE UNFAVORABLE ENVIRONMENTAL CONDITIONS CAN BE
EXPECTED TO REQUIRE OPERATIONAL LIMITATIONS UFON THE RELEASE OF RADIOACTIVE
EFFLUENTS TO THE ENVIRONMENT. IN ALL CASES, THE DESIGN FOR RADIOACTIVITY
CONTROL SHALL BE JUSTIFIABLE ON THE BASIS OF (a) CONSIDERATIONS SET FORTH IN
10 CFR 20 FOR ANY NORMAL OPERATION OR ANY TRANSIENT SITUATION THAT MIGHT
REASONABLY BE ANTICIPATED TO OCCUR 63 (b) CONSIDERATIONS SET FORTH IN 10 CFR_ 100

FOR THE EXCEEDINGLY LOW PROBABILITY TYPE OF SITUATION AS DEPICTED THEREIN.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION

WASHINGTON. D.C. 20343

v,_‘
February 20, 1967)

MEMORANDCH

To : H. E. Etherington, Design Criteria
Subcormittee Chfirmaq
Lomghs Voo™
4 o‘.-"\
From : S. H. Hanauer k&’a--’\.

1
Subjoct: REVIEW OF NEW DRAFT GENERAL DESICN CRITERIA

Refezer - (1) DiNunno letter 8 Feb. transmitting draft.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARCS
. : UNITED STATES ATOMIC ENERGY COMMISSION
. WASHINGTON, D C. 20343

February 20, 1967

MEMORANDUM

To

H. E. Etherington, Design Cciteria
Subcomaittece Chftman
et oot

TR
From : S. H. Hanauer .. .0." ™}

Suhject: REVIEJ OF NEW DRAFT GENERAL DESIGN CRITERIA

References: (1) DiNamno letter 8 Feb, transmittinge drafe.
(2) DiSunne legter 1S Feh. cransmitting caparisaon ot drafts,

G !

These criteria are ac worie aad in 200 (4ses ther buiter thin the July and
October verstons. They are still oostly “armless pioue platitudes, Constder-
fac how the Staff his incerpreted Tigltiiizent in principle™ vt suome of the
Jily criterfa by sow applizants, 1 sce no quintum jump 1n safety Srom theirs
promul2ation. Weither Jo [ see any reduction 1 ACRS workload from appltcs-
tion of these admittodly incomplote criteria.

On the oiher hand, 1 sce no great harm in ceomuliatine these criteria,

Throuzhout the Socament, “sraceciiva™ sheald ~e capiaect e “prat. * 00" a3
prefersed 1mage; >oc the relent TEEE cra® s-ia. "Pretes:iwe®™ aesms a coatiag.

Specific (By zritevi nu=her oF Febouapy (e coamentd,

l. T agree corpletely with comment (s 3¢ Shaw's latter. YNowhere jo thege
criteria call for 2h- MLl Accesears tepatition Lt votel fTos nua Ll e guipe
~nt.,

J.a. In vicw o: rrocent dtscussions, I somder 1 ~iyve the ridler drades
at2ht have Seen correct (1 putting this .3 Category A, W ag» li-snsing a
slnc jor & certain sovwer, f At Che cotitrultioy JoPTiL W24t e un't thiuk
th? Draer {s s3fe £ ader This crgtegiant e R Tt gy L, tomes Catesaey 4,

3.%. ¥ no longer understaad «<hat is mrant %y "nargins.”’
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4. "Recliabie process controls” could mean "adequate detection, plus a
god administrative procedure for coping,™ which has been approved repeatedly.
Unfortunateiy, I take "reliable process contcols™ to mean, "instrumcntation
and controls built to protuctiun-system quality and teliability;” this {3 not

zeant, I think. The worcs "together with treliable process controls™ should
be deleted,

4.b. I do not know vhat “process oscillations™ means,

5. Delete "together vith its cooling and moderating systems.” Moderatfonm
is part of the "core;" the cooling system does not enter. Taken literally,
this clause allows an {ntrinsfc positive power coefficient {f soze hayvirce
coolant tcmperature controller mikes an “apparent™ negative cocfficicat.

6. Where did the excecedingly small rupture probability go? it will be
missed, Sce Criterion 7, which Jiscusses rupture conscquences,

8. The old way wvas better, since it {omplfcd the nccessity for retaining
contral if. the conerol room becemes uninhabitable.

3. Delete the tirst "process.”

. This is now nonsensical. What are "means . . . for monitoring and
aaintaining control over . . . disposition of fucl?™ Is this an instrumwntgs
tion clause or a fucl wrid-down :clause or somthing else? 3

LY

ile Why is "core” necded?
13. This criterfon still Joes not contafn the thought cthat the Instru-

oAt range oust be extended to indicate large, large releascs that the designers
thin“ incredidle,

7. ihis as peally pare of a,

d.a. Wiete "process™ cuerystiere.,
o4 7

5. Change "shall not negate the minimum redundancy™ (doudie negative)
t3 "leaves intact 1 system satisfying all.”

2l. Change "functicnal oper1dility™ to "that no fiflures ac luss of cedun-~
dincy have occurred.”™ Delets "3nd to determine compenent o Lir:.ic cailuces.”

25.a. "Subcritical™ it "hot operating!™ Nonsensec.

5. We do not «nfarce this rn GE: thelr li3uid poisan ivi% = i nominal

23. Even under 1iss-0f--:00lant trinsients?
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26. How does this differ from the last sentence of 25?2

27. *We do not now enforce this for the rod-drop (GE) or rod-ejection
(PWR) accidents.

28. This i{s inadcquate; therc should be lots of margin in this one.
32, 1s this enough, even for now?

35. The old 9.1.2 vas better. The alternate pover sources must be
g provided before all off-site power is lost., "A capability™ {s not enough;
vhere is redundancy, testing, capacity margin, etc. etc.?

37. Deletc “reliability and.” This criterion {s part of reliability.
Why is the very important last sentence 4cletcd?

38. Now inacceptablc. The design must be such that the safcguards can
vork any time they get rcady and not make things worse. The revision implies
that interlocks should prevent protective (enginecring safeguard) action at
the wrong time — a deagerous wind of safeguard indeed,

39. Where did the errzia c0? Sce Falisades criteria, Unacceptable
without margin.

52. Change "whether” back to "that 20." The point (oftea repeated, and ;-
many times reinstated to this document) is that a valve can fail and yct a
test can show no leakage bectis: the backup valve is tight. Tests must reveal
¢ the first flaw so it can be :ixed, elsec zedundancy doesa’t pay.

53. And toruses (tori?).

6l. "Favorable" joometr..s are those favoradble to criticality! Geometri-
cally sale configurations” .5 the corre.s term,

62. Too many words between “ensure <damage™(l) and "is preventes." Awtul.
Reword.

66. Sure is a lot of wcrk making commuents this way.

ce: S5. H. Hanauer
F. A. Gifford
H. 0. Moanson
H. G. Mangelsdort
D. Okrent
«. K. Ergen
¥. J. Palladino

.-
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ATOMIC ENEROY COMMISSION

PROPOSED AMENDMENT TO 10 CFR 50: GENERAL DESIGN CRITERIA FOR
= NUCLEAR FOWER .;AN—%GT NSTRUCTION PERMITS

Note by the Secretary

1. The Director of Regulation has prequested that the gttachead
report be circulated for consideration by the Commissicn at an early
date.

2. The Commisaion approved the proposed design criteris, as
revised, during consideration of AEC-R 2/49 at Regulatory Meeting 223
on November 10, 1965.

W. B. MeCeol
Secreteary
- NO, OF KO, OF
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Secretary 1l Asgt, GM for Operations 1
Cheirman Seaborg 4 Asst, GM for Reactors 1
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Dir. of Regulation 3 Plens & Reports 2
Deputy Dir. of Regulation 1 Public Information e
Asgt.Dir.of Reg.for Admin. 2 Regctor Dev, & Tech. 10
Asst . Dir.of Reg.for Reactors 1 Reactor Licensing 2
Asst, Gen. Mgr. 1 Regctor Standards 2
Exec, Asst., to GM: 1 State & Lic, Relations 2
Asst, GM for Admin. 1 Chairman, AS&LEP 1
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ATOMIC ENERGY GOMMISSION

PROPOSED AMENDMENT TO 10 CFR S0: GENERAL DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION FERMITS
e e e oLt ION FRRNLLS

Report to the Director of Regulation by the

Director, Division of Reactor Standards

e ProRLEM

1. To consider the publicaticn for public comment of a proposed emendment
to 10 CFR Part 50, "Licensing of Production and Utilization Facilities," which
would add an Appendix A, "General Design Criteris for Nuclear Power Plant
Construction Fermits.®™ The purpose ¢f the proposed amendment would be to
provide guidance to epplicants in ‘de'velopmg the Principal design criteris for
nuclear power plants to be included in epplications for constructien permits,
Under the proposed gmendments to this Part, specifically to §50.34, vhich were
published for public corment in the Federal Repister on August 16, 1966, appli-
cants for an AEC construction permit would be required to specify these principal
design criteria for a proposed facility. The proposed new guide would be

substituted for the present Appendix A to Part SO.

BACKGROUND AND SIMMARY

2. The developmert and publication of criteris for nuclear pover -plmts
was one of the key recommendations of the Regulatory Review Panel which
studied ways of stresmlining the Commission's reactor licensing procedures.
The Panel particularly stressed the need for design criteria to be used at
the construction permit stage of & licensing proceeding. Work on the develeop-
ment of general eriteris had been in Progress at the time of the Review Panel's
study. This effort was accelerated and led to the issuance in = Comission
press release dated November 22, 1965, of draft criteris for use in the evalua-
tion of applications for nuclear pover plant construction -pem!ts.’; ‘The criteria
were largely statements of design principles and objectives previously u;ed
by the s.tuff in evaluating applicstions for reactor éonstruction permits.
Although they reflected the predominating experjence with water reactors, they

were considered to be generally applicable to other reactors as well,

¥Secretariat Note: A copy of AEC press release H-252,
-November 22, 1965, 18 on file in the Office of the Secretary.

-2 -
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( submitted comments, as listed in Appendix "A.," Because of the volume, the
correspondence is not attached. Copies of all comments received except those

originated within the Commission have been placed in the Fublic Document Room.

4. The general reaction was that the criteria fulfilled & need and the
AEC should continue their development. None of the eonespéndents objected
to the issuance of general criteria and their comments were constructive. The
Atomic Industrial Forum, for example, tubm}tted & complete proposed revision
reflecting considerable interest and effort .on the part of that organization.
. The ccmments received fell into the following broad categories:

&, Title each criterion. This was suggested as an 8id In indexing

o~

and referencing.

b, Improve the organization of the criteria. Comments included
suggestions for arranging criteria accordirg to type of systems and for
grouping the criteria accordh{g to the degree of public protection.

€. Simplify the format. A number of suggesticns were made for
eliminating repetition for combining criteris and for clarification.

d. Eliminate detsils., Some comments suggested that the criteria
should state o.nly cbjectives, and that specific details and manner of
implementation should not be stated. A number of comments exprelséd a
desire for less general and for more comprehensive and detailed criteria.
( ¢. Relate -the criteria only to the protection of the publ_lc. Vieus
were expressed that scme criteria as written related to operationsal
problems and should be eliminated.

£. Retitle the document. A belief was expressed that as written
these were not truly criteris, but principles or fundamentsls.

8. Apply the criteris more broadly than construction permits slone.
This comment essentially urged that the res:rtc:ion'of the eriteris to
construction permits should be deleted and that they should be made
applicnble tc all stages of licensing, lmludlng the operating license

stage.

-3 -
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the criterie. In addition, 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 Commission

will be considered in conjunction with public ccuments received after publica-

tion in the Federal Register.

6. The regulatory staff has worked clesely with the Advisory Coémittee
on Reactor Safeguards on the development of the criteria and the revision of
the proposed criteriz reflects ACRS review and comment. The ACRS has stated
that it believes that the revised criteris are sppropriate to publish for

public comment,

7. It is proposed that the criteria be included a&s Appendix A to 10 CFR $O.
The proposed amendment,which is attached s Appendix “B," provides that the
Generzl Design Criteris be used for guidance by an applicant in developing the

principel design criteris for the facility, For a specific reactor case, some

of the General Design Criteris may be unnecessary or inappropriste and the

criteris, as & vhole, may be insufficient. It is expected that sdditicnal
eriteris will be needed paerticularly for unusual sites and emvironmental cone
ditions, and for new and advanced reactor types. In any case, there must be
assurance that the principal design criteria proposed by an epplicant encompass

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

8. The criteria sre designated as “Genefal Design Criteria for Mucleasr
Power Plant Construction Permits™ to emphasize the key role they assume at
this stage of the licensing process. The criterie have been categorized es
Category A or Category B. Exéerunce has ghown that more definitive informa-
tion is needed at the construction permit stage for the items listed in

Ct.tegory A than for Category B.

-lf -
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G  The nrannasd (tanara) Neglen (riteris sre expected to be nsefwl as

interim guldance until such time as the Commission takes further action on

them.

STAFF_JUDGMENTS

10. The Office of the General Counsel and the Divisions of Reacter
Licensing and Compliance concur -in the recommendations of tﬁis paper, The
Office of 'Congressional Relations concurs in Appendix ®C.®™ The Division of

Public Information concurs in reccmmendation ll.c.

RECOMMENDATIOR
11, The Director of Regulstion recomwends that the Atomic Encrgy -
Commigsion?

8. Approve publication of the proposed amendments to 10 CFR Fart 50
contained in Appendix “B.®

t. Note that the Joint Committee on Atomic Energy will be informed
by letter such as Appendix "C."

¢. Note that a public announcement such &s Appendix "D" be issued

on £filing the notice of proposed rule making with the Federsl Register.

LI T S R L Ty T S L R T P P R T o T Y2

LIST OF ENCLOSURES

APPENDIX ) - Page ¥o.

b List of Incoming Correspondence on AEC Seeking .
Public Corment on Proposed Design Criteria for
Nuclear Power Plant Construction Permits® Press

Release No. E-252 Dated November 22, 1965.cccccsscencs 6

bt - Notice of Proposed Rule lhklns.--....;....--.......-.. 7

L ol Draft letter to the.Joint MIttee on Atomic Energy.. 35

“pn Draft Public muﬂcmnt-oo...-.o;.o-o-o-o.o-o.o..... 37
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10,
11.
12.

13. -

14,
15.
16.
17,
18,
15,
20.

21.
22.
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APPENDIX ®A™

LIST OF INCOMING CORRESPONDENCE ON
®AEC SEEKING PUBLIC COMMENT ON PROPOSED DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS"
PRESS RELEASE NO. H-252 DATED NOVEMEER 22, 1965

J. B. McCarty, Jr., U.S. Coast Guard, 1/26/66. .

E. P, Epler, Oak Ridge Nati'ml Llaboratory, 1/26/66.

Dr, Emerson Jones, Technicel Management, Inc., 2/2/66,

H. C. Paxton and D, B. Hall, Los Alamcs Scientific Laboratory, 2/2/66.
C. Starr, Atomics Internationsl, 2/4/66.

C. T. Chave, Stone and Webster Engineering Corporaticn, 2/11/6S6.

R. L. Junkins, Pacific Northuest Laboratory, 2/8/66.

Richard Hughes, Governor of New Jersey, 2/10/66.

Royce J. Rickert, Combustion Engineering, Inc., 2/11/66.

W. B, Cottrell, Oak Ridge National Laboratory, 2/11/66,

Peter A, Morris, Director, Division of Operational Safety, 2/11/66.
Holmes & Narver, Inc., 2/11/66.

CDR J. C. Ledoux, BuY&D, Dept. of Navy, 2/11/6§.

Richard H. Peterson, Pacific Gas and Electric Company, 2/14/66.
Norbert L. Kopchinski, Professional Engineer, California, 2/14/66..
D. L. Crook, Dept. of Commerce, Maritime Adm., Wash., D.C., 2/15/¢6.
R. H. Harrison, Babcock & Wilcox, 2/22/66.

Theodore Stern, Westinghouse Electric Coerporstion, 2/25/66.

E. A. Wiggin, Atomic Industrial Forum, 2/28/66. .

James G, Terrill, Jr., Dept. of Health, Educstion, and Welfare,
Washington, D.C., 3/7/66. :

J. P. Hogan, General Atomic, 4/30/66.
H. G. Rickover, Director, Divisicn of Naval Reactors, 7/26/66.
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APPENDIX "B®

[T0 CFR PART 507
LICENSING OF FRODUCTION AND UTILIZATION FACILITIES

General Design Criterie 1/
for Nuclear Power Plant Constructicn Permits=~

The Atomic Energy Commission has under consideration an amendment to its

regulstion, 10 CFR Part 50, "Licensing of Production &nd Utilizstion Facili-

. ties,” vhich would add an Appendix A, “General Design Criteris for Nuclear

Power Plant Construction Permits.®™ The purpose cf the proposed amvendment
would be to provide guidance to appliunts in developing the principal design
criterie to be included in applications for Commission comstruction permits.
These General Design Criterias would not add any new requirements, but are

intended to describe more clearly present Commission requirements to assist

applicants in preparing applications.

The proposed emendment would complement other proposed emendments to
Part .50 which were published for public comment in the FEDERAL REGISTER on

August 16, 1966 (31 F.R. 10891),

1/ 1Inasmuch &s the Commission has under consideraticn other amendments to
10 CFR Pert 50 (31 F.R. 10851), the amendment proposed herein would be
a further revision to Pert 50 previously published for comment in the
FEDERAL REGISTER.
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The proposed gmendments to Part 50 reflect & recotmendation made by

a seven-menber Regulatory Review Panel, appointed by the Commission to
study: (1) the programs and procedures for the licensing and regulation
of reactors and (2) the decision.making process in the Commission's regula-
tory program. The Panel's report recommended the development, pcrtlcul.lrly
at the construction permit stage of & licensing proceeding, .of design

criteriz for nuclear power plants. Work on the development of such criteria

had been in process at the time of the Panel's study,

As & result, preliminary proposed criteria for the design of nuclear

power plants were discussed with the Commission's Advisory Committee on

Reactor Safeguards and were informally distributed for public comment im
Comnission Press Release H-252 dated November 22, 1965. 1In developing the
proposed criteria set forth in the proposed amendments to Fart 50, the
Commission has taken inte consideration comments and suggestions from
divisions within the Commission, from the Advisory Committee on Reactor Safe-

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

Secticn 50.34, paragraph (b), as published for comment in the FEDERAL
REGISTER on August 16, 1966, would require that each application for & construc-
tion permit include a preliminary safety analysis report. The minimum informa-
tion to be included in this preliminary safety analysis report is (1) a descrip-
tion and safety assessment of the site, (2) a summary description of the facility,
(3) a preliminary design of the facility, (4) & preliminary safety analysis

and evaluation of the facility, (5) an identification of 'subjects expected

-8 - Appendix "B



to be technicel specifications, &nd (6) e preliminary plan for the organize-

(. tion, training, and operastion. The following information is specified for
inclusion as part of the preliminary design of the facility:
® (1) The principel design criteria for the facility;

{11) The design bases and the relation of the design bases to
the principsl design criteria;

(111) Information reletive to materisls of constructiom,

general arrangepent and spproximate dimensions, suffi-

cient to provide reasonable assurance that the finsl

design will conform to the design bases with adequate

margin for safety;™ :
The "General Design Criteria for Nuclear Power Plant Construction Fermits™
proposed to be included as Apperdix A to this part are intended to aid the
spplicant in development item (1) above, the principal design criteris. All
criteria established by an applicant and accepted by the Commission would be
incorporated by reference in the comstruction permit. In considering the
issusnce of en operating license under the regulations, the Commission would

assure that the criteria had been met in the detailed design and comstruction

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

Section 50.34 as publighed in the FEDERAL REGISTER on August 16, 1966,
- would be further amended by a&dding to Part 50 & mew Appendix A containing
the Genersal Design Criteria epplicable to the construction of nuclear power

plants and by & specific reference to this Appendix in §50.34, ﬁnngraph ().

The Commission expects that the provisions of the proposed smendments

Telating to General Design Criteria for Ruclear Power Plant Construction

-9 - Appendix "B"
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Permits will be useful as interim guidance until such time as the Commission

takes further sction on them.

Pursuant to the Atomic Energy Act of 1954, as smended, and the
Administrative Pfoceduu Act of 1946, as amended, notice is hereby given
that adoption of the following amendments to 10 CFR Part 50 is contexmplated.
All interested persons who desire to submit written eomen:; or suggestions
in connection with the propesed amendments should send theo 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 received

after that perfod will be considered if it 38 practicsble to do 80, but

assurance of consideration cannot be given except as to comments f£iled within
the period specified. Copies of comments may be examined in the Commission's

Public Document Room st 1717 E Street, K.W., Washington, D.C.

1. §50.34(b)(3)(5) of 10 CFR Part 50 is emended tc read as follows:

§30.34 Contents of epplications; technical informetion safety snalysis
remtt.l_, .

* * * * *

(b) Each application for & construction permit shall include a

preliminary safety anslysis report. The report shall cover all pertinent

2/ Inesmuch as the Commission has under considerstion other smendments to

50,34 (31 F.R. 1089 the amendment proposed herein would be & further
revision of §50.34(b)(3)(1) previously published for comment in the
FEDERAL REGISTER. /Additions are underscored,/
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subjects specified in Paragraph (a) of this section as fully as availgble

information permits. The winimum information to be included shall consist
of the following:
* * * * *
(3) The preliminary design of the facility, including:
(1) The principal design criteria for the facility,

Appendix A, "6enercl Design Criteris for Nuclesr

Fower Plgnt Construction Permits,” provides guidance

for esublishing the principal design criteria for
nuclear power plants, ’

2. A new Appendix A is edded to read gs follows:

(See Attachment)

(Sec. 161, 68 Stat. 948; 42 U.S.C. 2201)

Dated at this

day of 1967,

For the Atomic Erergy Commigsion,

W. B. McCool
Secretary
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GENERAL DESIGN CRITERIA FOR

NUCLEAR POWER PLANT CONSTRUCTION PERMITSS/

Table of Contents

INTRODUCTION
Group Title

I. OVERALL PLANT REQUIREMENTS
—_— L S AREENLDS

Critericn No.

Quelity Standards 1
Performence Standards 2
Fire Protection 3
Sharing of Systems &4
Records Requirements s
11. PROTECTION BY MULTIPLE FISSION FRODUCT BARRIERS
Reactor Core Design ]
Suppression of Power Oscillations 7
Overall Power Coefficient [
Reactor Coolant Pressure Boundary 9
Contginment 10
III. NUCLEAR AND RADIATION CONTROLS
—_—— e T lAlION CONTROLS
Control Roem 11
Instrumentation and Control Systems 12
Fission Process Monitors and Controls 13
Core Protectiocn Systems 14
Engineered Safety Features Protection Systems 15
Monitoring Reacter Coolant Pressure Boundary 16
Monitoring Radicactivity Releases 17
Monitering Fuel and Waste Storage 18

3/ Inasmuch as the Commission has under considerat

10 CFR Part 50 (31 F.R. 10891),
further revision to Part S0 prev
FEDERAL REGISTER.

fon cther amendments to

the smendment proposed herein would be a
iously published feor corment in the
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Iv.

v.

VI-

viI.

- . e .
Me o e

RELIABILITY AND TESTABILITY OF PROTECTION SYSTEMS
Protection Systems Relisbility 19
Protection Systems Redundancy and Independence 20
Single Failure Definitien 21
Separation of Protecticn and Control Instru- 22
mentation Systems
Protection Against Multiple Disability for 23
Protection Systems
Emergency Power for Protectien Systems 24
Demonstration of Functional Operability of 25
Protection Systems
Frotection Systems Fail-Safe Design 26
REACTIVITY CONTROL
Redundancy of Reactivity Control 27
Reactivity Hot Shutdown Cepability 28
Reactivity Shutdown Cepability 29
Reactivity Holddewn Capability 30
Reactivity Control Systems Malfuncticn 31
Maximum Reactivity Worth of Control Rods 32
REACTOR COOLANT FRESSURE BOUNDARY
Resctor Coolant Pressure Boundary Capability 3
Reactor Coolant Fressure Boundary Rapid k1A
Propagation Failure Prevention
Reactor Coolant Pressure Boundary Brittle 35
Fracture Frevention
Reactor Coolant Pressure Boundary Surveillance 36
ENGINEERED SAFETY FEATURES
A. Genersl Requirements for Engineered Safety Festures
Engineered Safety Features Basis for Design 37
Relisbility and Testability of Engineered 38
Safety Features
Emergency Fower for Engineered Safety Features k1
Missile Protection 40
Engineered Safety Features Ferformance Capability 4l
Engineered Safety Features Components Capability L2
Accident Aggravation Preventicn 43
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Vi1I. ENGINEERED SAFETY FEATURES

c.

D.

E'

Emergency Core Cooling Systems

Emergency Core Cooling Systems Capability

Inspection of Emergency Core Cooling Systems

Testing of Emergency Core Cooling Systems
Components

Testing of Emergency Core Cooling Systems

Testing of Operational Sequence of Emergency
Core Cooling Systems

Conteimment

Contginment Design Basis

NDT Requirement for Containment Material

Reactor Coclant Pressure Boundary Outside
Containment

Contsinment Heat Removal Systems

Containment Isolation Valves

Containment Leskage Rate Testing

Containment Periodic leakage Rate Testing

Provisions for Testing of Fenetrations

Provisions for Testing of Isclation Valves

Containment Pressure-Reducing Systems

Inspection of Contajrmment Pressure-Reducirg
Systems

Testing of Containment Pressure-Reducing Systeums

Testing of Contaimment Sprey Systems

Testing of Operational Seguence of Containment

Pressure-Reducing Systems

Air Cleanup Systems

Inspection of Air Cleanup Systems
Testing of Air Cleanup Systems Components
Testing of Air Cleanup Systems

Testing of Operaticnal Sequence of Air Cleanup

Systems
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45
46

47
48

49
S0
51

32
53
S4
35
56
57

58

39
60
61

62
63
64
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VIII. FUEL AND WASTE STORAGE SYSTEMS
———————na= oL RTT SYSTEMS

Prevention of Fuel Storage Criticaliey

Fuel and Waste Storage Decay Heat

Fuel and Waste Storage Radiation Shielding

Frotection Against Rudioactivlty Release from
Spent Fuel and Waste Storage

IX. PLANT EFFLUENTS
—l T UENIS

Control of Releases of Rndloac:ivity to the
Environment

-15 -
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66
67
68
6§

70

Appendix A to
Appendix “p"




Every applicant for a construction permit is required by the provisions
of §50.34 to include the principal design criteria for the proposed facility
in the application, These General Design Criteria are intended to be used as
guidance in establishing the principal design criteria for a nucleer power
plant. The General Design Criteria reflect the predominating experience with
water power reactors as designed and locsted to date, but their applicability
is not limited to these reactors. They &re considered generally applicable
to gll power reactors.

Under the Commission®*s regulations, an spplicent must provide assursnce
that its principal design criteria encompass all those facility design-feltures
required in the Interest of public health and safety. There may be some power
reactor cases for which fulfillment of some of the General Design Criteris may
not be necessary or appropriste. There will be other cases in which these
criteria are insufficient, and additional criteria must be fdentified and
sarisfied by the design in the interest of public safety. It iz expected that
additional criteria will be needed particularly for unusual sites and envirene
mental conditions, and for new and advanced types of reactors. Withir this
context, the General Design Criteris should be used as & reference alloving
additions or deletions as an individual case way warrant. Departures from
the General Design Criteria should be justified.

The criteris are designated as "General Design Criteris for Nuclear
Power Plant Censtruction Permits™ to emphasize the key role they sssume at

this stage of the licensing process. The criteria have been categorized as
Category A or Category B. Experience has shown that wore def!n!tlve-!niormao
tion is needed at the construction permit stage for the items listed in

Category A than for Category B.
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1. UVERALL Plans Rewvandiolilo |

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 thet reflect the importance of the
safety function to be performed. Where generally recognized codes or standards
on design, materizls, fabrication, and inspection are used, they shall be
identified, Where adherence to such codes or standards does not suffice to
assure & quality product in keeping with the safety function, they shall be
supplemented or modified as necessary, Quality assurance programs, test
procedures, and inspection acceptance levels to be used shall be identified.

A showing of sufficiency and applicability of codes, standards, Quality
assurance programs, test procedures, and inspection acceptance 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 sffect the public health and safety
or to mitigation of their consequences shsll be designed, fabricated, and
erected to performance standards that will enable the facility tc withstand,
vithout loss of the capability to protect the public, the additional forces
that might be imposed by natural phenomena such as earthquakes, tornadoes,

flooding conditions, winds, ice, and other local site effects. The design
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bases so estadblished shall reflect: (a) cpéropriate consideration cf the most

severe of these natural phenomena that hgve been recorded for the site and

the surrounding area and (b) an sppropriate margin for withstanding forces

greater than those recorded to reflect uncertainties about the historical dats

and their suttability as a basis for design,

CRITERION 3 - FIRE PROTECTION (Category A)

The reactor facility shall be designed (1) teo minimize the probability of
events such as fires and explosions and (2) to minimize the potential effects
of such events to safety. Noncombustible snd fire resistant materials shall be
used whenever practical throughout the facility, particularly in aress cone
taining critical portions of the facility such as contajnment, centrel room,

and components of engineered safety features.

CRITERION 4 - SHARING OF SYSTEMS (Category A)

Reactor facilities shall not share systems or components unless it is

shown safety is not impaired by the sharing.

CRITERION 5 - RECORDS REQUIREMENTS (Category A)

Records of the design, febrication, and construction of essential come
ponents of the plant shsll be maintained by the reactor operator or under its

control throughout the life of the reactor.

I1. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS:

CRITERION 6 - REACTOR CORE DESIGN (Category A)

The reactor core shall be designed to function throughcut‘itt design

l1ifetime, without exceeding acceptable fuel damage limits which have been
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decay heat removal systems, shall provide for this capability under all} expected
conditions of normal operation with gppropriste margins for uncertainties and
for transient situstions vhich can be anticipated, including the effects of

the loss of power to recirculation pumps, tripping out of a turbine generator
set, isolation of the reactor from {ts Primary hest sink, and loss of a1l off.

site power,

CRITERION 7 . SUPPRESSION OF FOWER OSCILLATIONS (Cltegogx B)

The core design, together with reliable controls, shall ensure that power
oscillations which could sause damage in excess of acceptable fuel damage

limits are not possible or can be readily suppressed.

CRITERION 8 - OVERALL FOWER COEFFICIENT (Category B)

The reactor shall be designed so that the overall powver coefficient in the

power operating range shall not be positive,

CRITERION 9 . REACTOR COOLANT PRESSURE BOUNDARY (Category A)

The resctor coolant pressure boundary shall be designed and conmstructed so
8s to have an exceedingly low probebility of gross Trupture or significant

leakage throughout its design lifetime,

CRITERION 10 - CONTAIRMENT (Catepory A)

Containment shall be provided. The containment structure shall be designed
to sustain the initigl effects of gross equipment failures, such as a large
coolant boundary bresk, without loss of required integrity and, togéther with
other engineered safety festures gs may be necessary, to retain for as long as

the situation requires the functional capability to protect the publie,

-19 - Appendix Ato
Appendix "p”




I11. NUCLEAR AND RADIATION CONTROLS

CRITERION 11 . CONTROL ROOM (Category B)

The facility shell be provided with a control room from which astiens to
maintain safe operational status of the plant cen be controlled. Adegquaze
radistion protection shall be provided to permit access, even under accident
conditions, to equipment in the control room or other areas as necessary to
shut dowvn and maintain safe control of the facility without radiation exposures
of personnel in excess of 10 CFR 20 limits., It shall be possible to shut the
reactor down and maintain it in & ssfe condition §f sccess to the control reem

is lost due to fire or other cause.

CRITERION 12 - INSTRUMENTATION AND CONTROL SYSTEMS (Category B)

Instrumentation and controls shall be provided as required te monitor and

mzintain variables within prescribed operating ranges.

CRITERION 13 - FISSION PROCESS MONITORS AND CONTROLS (Category B)

Means shall be provided for monitoring and maintaining control over the
fission process throughout core life and for ell conditions that can reasonably
be anticipated to cause variations in reactivity of the core, such as indica-
tion of position of control rods and concentration of soluble reactivity

control poisons.

CRITERION 14 - CORE PROTECTION SYSTEMS (Category B)

Core protection systems, together with associated equipment, shall be
designed to act automatically to prevent or to suppress conditions that could

result in exceeding acceptable fuel damage limits.,
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CRITERION 15 - ENGINEERED SAFETY FEATURES PROTECTION SYSTEMS (Category B)

Protection systems shall be provided for sensing accident situations end

initisting the operation of necessary engineered safety features.

CRITERION 16 - MONITORING REACTOR COOLANT PRESSURE BOUNDARY (Category B)

Means shall be provided for monitoring the reactor colant pressure

boundary to detect leakage.

CRITERION 17 - MONITORING RADIOACTIVITY RELEASES (Catepory B)

Mécns shall be provided for wmonitoring the containment atmosphere, the
facility effluent discharge pathe, and the facility envirens for radjcactivity
that could be released from normal cperations, from anticipated transients,

ad from accident conditions.

CRITERION 18 - MONITORING FUEL AND WASTE STORASE (Cstegory B)

Monitoring and elarm instrumentation shall be provided for fuel and waste
storage and handling areas for conditions that might contribute te loss of

continuity in decay heat removel and to radistion exposures.

IV. RELIABILITY AND TESTABILITY OF PROTECTION SYSTEMS

CRITERION 19 . PROTECTION SYSTEMS RELIABILITY (Category B)

Protection systems shall be designed for high functional relisbility and

in-service testability commensurate with the safety functions to be performed,

CRITERION 20 . PROTECTION SYSTEMS REDUNDANCY AND INDEPENDENCE (Category B)
=22l ——— T A0 TTOCTENDENCE (Category B)

Redundancy and indeperdence designed into protection systems shall be

sufficient to assure that no single failure or remcval from service of any
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component or channel of a system will result in loss of the protection function.

The redundancy provided shall include, as & minimum, two channels of protecticn
for each protection function to be served. Different principles shall te used

where necessary to achieve true independence of redundant instrumentation

components.

CRITERION 21 - SINGLE FAILURE DEFINITION (Category B)

Multiple fsilures resulting from & single event shall be trested as s

single failure,

CRITERION 22 - SEPARATION OF PROTECTION AND CONTROL INSTRUMENTATION SYSTEMS
(Categorv B)

Protection systems shall be separated from control {nstrumentetion systems

to the extent that failure or removal from service of any control instrumenta-
tion system component or chsnnel, or of those common to control imstrumentation
snd protection circuitry, leaves intact & system satisfying all requirements

for the protection channels.,

CRITERION 23 - PROTECTION AGAINST MULTIPLE DISABILITY FOR PROTECTION SYSTEMS
(Category B)

The effects of adverse conditions to which redundant channels or protece

tion systems might be exposed in common, either under normal cemditions or

those of an accident, shall not result in loss of the protection function,

CRITERION 24 . EMERGENCY POWER FOR PROTECTION SYSTEMS (Catepory B)

In the event of loss of all offsite power, sufficient alternate sources
of pdwer shall be provided to permit the required functioning of the protec-

tion systems.
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iCategorv B)

Means shall be included for testing protection systems while the reactor
is in operstion to demonstrate that no fallure or loss of redundancy has

occurred.

CRITERION 26 - PROTECTION SYSTEMS FAIL.SAFE DESIGN (Category B)
—————— e T ol TALOATE DESIGN (Catepory B)

The protection systems shall be designed to fail intc a safe state or into
& state established as tolerable on & defined basis if conditions such as dis-
connection of the system, loss of energy (e.g., electric power, instrument air),
or adverse enviromments (e.g., extreme hest or cold, fire, stesm, or water) are

experienced,

V. REACTIVITY CONTROL

CRITERION 27 . REDUNDANCY OF REACTIVITY CONTROL (Cstegory A)

At least two independent reactivity control systens, preferably of

different principles, shall be provided.

CRITERION 28 - REACTIVITY HOT SHUTDOWN CAPABILITY {Catepory A)

At least two of the reactivity control systems provided shall independently
be capable of making and holding the zore subaritical from any hot standby eor
hot operating condition, including those resulting from power changes, suffi-

ciently fast to pfevent exceeding accepisble fuel damage limits,

CRITERION 29 - REACTIVITY SHUTDOWN CAPABILITY (Category A)

At least one of the reactivity control systeus provided shall be capable
of making the core suberitical under any condition (including anticipated

operational transients) sufficiently fast to prevent exceeding acceptable fuel
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csmage limits. Shutdown margins greater than the maximun vcrfh of the most

effective control rod when fully withdrawvn shall be provided.

CRITERION 30 - REACTIVITY HOLDDOWN CAPABILITY (Category B)
—_——— L T ATADILITY (Catepory B)

At least one of the reactivity control systems provided shall be capadble
of making and holding the core saberitical under any conditions with appropriste

margins for contingencies,

CRITERION 31 - REACTIVITY CONTROL SYSTEMS MALFUNCTION (Cstegory B)

The reactivity control systems shall be capable of sustaining any single
malfunction, such as, unplanned continudus withdrawal (not ejection) of a
control rod, without causing a resastivity transient which could result in

exceeding acceptable fuel damage limits.

CRITERION 32 - MAXIMUM REACTIVITY WORTH OF CONTROL RODS (Category A)

Limits, which include considerable mwargin, shall be placed on the maximum
reactivity worth of control rods or elements end on retes at which reactivity
can be increased to ensure that the potentisl effects of & sudden or large
change of reactivity cannct (a) rupture the reazzor coclant pressure boundary
or (b) disrupt the core, its Support structures, or other vessel internals

sufficiently to impair the effectiveness of emergency core cooling.

V1. REACTOR COOLANT PRESSURE BOUNDARY

CRITERION 33 - REACTOR COOLANT PRESSURE EOUNDARY CAPABILITY (Category A)

( The reactor coolant pressure boundary shall be capable of sccommodating
without rupture, and with only limited allowance for energy absorptien through

plastic deformation, the static and dynamic losds imposed on any boundary
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coclant. As a design reference, this sudden release shall be taken as that
which woulé result from a sudden reactivity insertion such as rod ejection

(unless prevented by positive mechanical means), rod dropout, or cold water:

addition,

CRITERION 34 - REACTOR COOLANT PRESSURE BOUNDARY RAPID PROPAGATION FAILURE
PREVENTION (Category A)

The resctor cocolent pressure boundary shall be designed to minimize the
probability of rapidly propagating type failures. Consideration shall be
given (a) to the notch-toughness properties of materials extending to the
upper shelf of the Charpy transition curve, (b) to the state of stress of
materials under static and transient losdings, (¢) to the quality contrel
specified for materials and covponent fabrication to limit flaw sizes, and
(d) to the provisions for control over service tempersture and irradiation

effects which may require operastional restrictions,

CRITERION 35 - REACTOR COOLANT PRESSURE BOUNDARY BRITTLE FRAZCTURE PREVENTION
(Cetegoryv A)

Under conditicns where resctor ccolant pressure boundary system components

constructed of ferritic materisls may be subjected to potentisl losdings, such
as & reactivity-induced loading, service temperatures shall be at least 120°F
above the nil dustilicy transition (NDT) temperature of the component materisl
if the resulting energy release is expected to be absorbed by plastic deforma-
tion or 6C°F above the NDT temperature of the component material if the

resulting energy release is expected to be absorbed within the elastic strain

energy range.
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CRITEPION 36 - REACTOR COOLANT PRESSURE BOUNDARY SURVEILLANCE (Categorv A)

Reactor coolent pressure boundary components shall have provisions for
inspection, testing, and surveillance by approprizte means to assess the
structural and lesktight integrity of the boundary components during their

service lifetime. For the reactor vessel, & materisl survejllahce program

conforming with ASTM-E-185-.66 ghall be provided.

VII. ENGINEERED SAFETY FEATURES

CRITERION 37 - ENGINEERED SAFETY FEATURES BASIS FOR DESIGN (Category A)

Engineered safety festures shall be provided in the facility to back up the
safety provided by the core design, the reacter cocolant pressure boundsry, and
their protection systems., As 2 minimum, sﬁch engineered safety festures shall
be designed to cope with any size reactor coolant pressure boundary bresk up teo
and including the circumferentizl rapture of any pipe in that boundary assuming

uncbstructed discharge from both ends.

CRITERION 38 - RELIABILITY AND TESTABILITY OF ENGINEERED SAFETY FEATURES
(Category A)

All engineered safety features shall be designed to provide high functional

relisbility and ready fesubility. In determining the suitability of & facility
for a proposed site, the degree of reliance upon and gcceptance of the inherent
and engineered safety afforded by the systems, including engineered safety
features, will be inf luenced by the known and the demonstrated performsnce
capability nng! reliability of the systems, snd by the extent to which the
operability of such systems can be tested and inspected where sppropriate

during the life of the plant,
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CRITERION 39 - EMERGENCY PUWER +OR ENGINEERED SAFETY rEATURES (Cat.egorv A)

Alternate power systems shall be provided and designed with adequate
independency, redundancy, capacity, and testability to permit the functioning
required of the engineered safety feztures. As & minimum, the onsite power
system and the offsite power system shall esch, independently, provide this

capacity sssuming & failure of a single active component in esch power system,

CRITERION 40 - MISSILE PROTECTION (Category A)

Protection for engineered safety festures shall be provided against

dynamic effects and missiles that might result froo plant eguipment failures.

ERITERION 41 - ENGINEERED SAFETY FEATURES PERFORMANCE CAPABILITY (Category A)

Engineered sefety features such as emergency core cooling and containment

heat removal systems shall provide sufficient performsnce capebility to accom-
modate partial loss of instslled cepecity and still fulfill the required safety
function, As a minimum, each engineered safety feature shall provide this

required safety function assuming & failure of a single active carvponent.

CRITERION &2 - ENGINEERED SAFETY FEATURES COMPONENTS CAPABILITY (Cetegory A)

Engineered safety features shall be designed so that the capadility of
each component and gystem to perform its required function is not impaired by

the effects of a loss-of-coolant azcident.

CRITERION 43 - ACCIDENT AGGRAVATION PREVENTION (Cstegpory A)

Engineered safety features shall be designed so that any action of the
engineered safety festures which might g2centuete the adverse after-effeces

of the loss of normal cooling is &veided.
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CXLTERION &4 - EMERGENCY CORE COOLING SYSTsMS CAPABILLLY (Category A)

At least two emergency core cocling systems, preferably of different design
principles, each with a capability for sccomplishing abundant emergency core
cooling, shall be provided. Each emergency core ecoling system and the core
shall be designed to prevent fuel and ciad deamage that would interfere with the
emergency core cooling function and to limit the clad me:kl-ua:er reaction to
negligible smounts for all sizes of breaks in the reactor coolant pressure
btoundary, includirg the double-ended rupture of the largest pipe. The perform-
snce of esch emergency core 200ling systen shall be evaluated conservatively in
esch area of uncertainty. The systens shall not share sctive components and
shell not share other feasures or components unless it can be demonstrated that
{a) the capability of the shared festure or component to perform its required
function can be readily aszertaired during regstor operation, (b) failure of
the shared feature or component does not initiste & loss-of-coclant sccident,
and (c) capability of the shered featire or component to perform its required
function is not impzired by the effects of s loss-of-coolant accident and is
not lost during the entire perioé this funziion &5 required following the

accidens.

CRITERION 45 - INSPECTION OF EMERGENCY CORE COOLING SYSTEMS (Category A)

Design provisions shzll be mede to facilicste physical inspection of all
critical parts cf the emergency core tooling systems, including reasctor vessel

internals and water injection nozzles.
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Design provisions shall be made so that active components of the emergency
core cooling systems, such as pumps and valves, cen be tested periodically for

operability and required functicnal performance.

CRITERION 47 - TESTING OF EMERSENCY CORE COOLING SYSTEMS (Catepory A)

A capability shall be provided to test periodically the delivery capability -
of the emergency core cooling systems at & loc.ation as close to the core as is

practical.

CRITERION 48 - TESTING OF OPERATIONAL SEQUENCE OF EMERGENCY CORE COOLING
SYSTEMS (Catepory A)

A capability shall be provided to iest under conditions as close to design

as practical the full operational sequence that would bring the emergency core

cooling systems into action, including the transfer to alternate power sources.

CRITERION 49 - CONTAINMENT DESIGN BASIS (Category A)

The containment structure, !ncluding access openings and penetrations, and
&ny necessary containment hest removal systems shell be designed so that the
contsirment structure can accormodate without exceeding the design leakage rate
the pressures and temperatures resulting from the largest credible energy
release following & loss-of-coclant accident, including & considersble margin
for effects from metal-water or other chemical reactions that could occur as a

consequence of failure of emergency core cooling systems.

CRITERION 50 - NDT REQUIREMENT FOR CONTAINMENT MATERIAL (Category A)

Principal load carrying components of ferritic materials exposed to the

external environment shall be selected so that their temperatures under normal
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operating and testing conditions are not less than 3U ¢ guwuve mit Quetility

transition (NDT) temperature.

CRITERION 51 . REACTOR COOLANT PRESSURE BOUNDARY OUTSIDE CONTATNMENT
Category A

If part of the reactor coolant pressure boundary is outside the containment,

appropriste festures &s necessary shall be ﬁrovtdcd to protest the health and
safety of the public in case of an sccidental rupture in that part. Determima-
tion of the appropristeness of festures such as isolation valves and additional
containment shall include consideration of the envirommental and populstion

conditions surrcunding the site,

CRITERION 52 - CONTAINMENT HEAT REMOVAL SYSTEMS (Catepory A)

Where active hest removal systems sre needed under accident conditionms to
prevent exceeding contsirment design pressure, at least two systems, preferably

of different principles, each with full capacity, shall be provided,

CRITERION 53 « CONTAIMMENT ISOLATION VALVES {(Category A)

Penerrations that reguire closure for the containment function shall be

protected by redundant valving and associasted apparatus.

CRITERION 54 - CONTAINMENT LEAKAGE RATE TESTING (Category A)

Containment shall be designed so that sn integrated leakage rate testing
can be conducted at design pressure sfter completion and installation of all
penetrations and the leakage rate measured cver & sufficient period of time to

verify its conformance with required performance.
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CRITERION 55 - CONTAIMMENT PERIODIC LEAKAGE RATE TESTING (Categorv A)

The containment shall be designed so that integrated leskage rate testing

can be done periodically at design pressure during plant lifetime.

CRITERION 56 - PROVISIONS FOR TESTING OF PENETRATIONS (Categorv A)

Provisions shall be made for testing penetraticns which have resilient
segls or expansion bellows to permit lesktightness to be demonstrated at

design pressure st any time.

CRITERION 57 - PROVISIONS FOR TESTING OF ISOLATIDN VALVES (Category A)

Capadility shall be provided for testing functicnal operabllity of valves
and associated apparatus essentisl to the containment function for establishing
that no failure has occurred and for determining that valve leskage does not

exceed gcceptable limits.

CRITERION 58 - INSPECTION OF CONTAINMENT FRESSURE-REDUCING SYSTEMS - (Category A)

Design provisions shall be made to facilitate the pericdic physical
inspection of all important components of the containment pressure-reducing

systems, such as, pumps, valves, spray nozzles, torus, and sumps.

CRITERION 59 - TESTING OF CONTAINMENT PRESSURE-REDUCING SYSTEMS COMPONENTS
e N SRTSOURR-REDUCING SYSTEMS COMPONENTS
(Category A)

The containment pressure-reducing systems shall be designed so that sctive

components, such as pumps end valves, can be tested periodically for operability

and required functional performance,

CRITERION 60 - TESTING OF CONTAINMENT SPRAY SYSTEMS (Category A)

A capability shall be provided to test pericdically the delivery c.npl-

bility of the contaimment spray system at a position as close to the spra§
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CRITERION 61 - TESTING OF OPERATIONAL SEQUENCE OF CONTAINMENT PRESSURE-REDUCING
SYSTEMS (Category A) -

A capability shall be provided to test under conditions a&s close to the

design as practical the full opersticnal sequence that would bring the contain-
ment pressure-reducing systems into action, including the transfer to alternate

power sources.

CRITERION 62 - INSPECTION OF AIR CIEANUP SYSTEMS {Category A)

Design provisions shall be made to facilitate physicsl inspection cf all-
critical parts of contsinment air cleanup systems, such as, ducts, filters,

fans, and dampers.

CRITERION 63 - TESTING OF AIR CLEANUP SYSTEMS COMPONENTS (Category A)

Design provisions shall be made so that active components of the air
cleanup systems, such as fans and dampers, can be tested pericdiceally for

operability and required functional performance.

CRITERION 64 - TESTING OF AIR CLEANUP SYSTEMS (Category A)
A capability shall be provided for in situ periodic testing and surveil-

lance of the air cleanup systers to ensure (s) filter bypass paths have not
developed and (b) filter and trapping materisls have not deteriorated beyond

acceptable limits.

CRITERION 65 - TESTING OF OPERATIONAL SEQUENCE'OF ATIR CLEANUP SYSTEMS
Category A)

A capability shall be provided to test under conditions as close teo design

as practical the full operational sequence that would bring the air cleanup
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systems into action, including the transfer to alternate power sources and the

design air flow delivery capablility.
VIII. 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 physicel
systems or processes. Such means &s geocmetrically safe configurstions shall

be emphasized over procedural controls.

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

Relisble decay heat removal systems shall be designed to prevent damage
to the fuel in storage facilities that could result in radicsctivity release

to plant operating areas or the public envirens.

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

Shielding for radistion protection shall be provided in the design of

spent fuel and waste storage facilities as required te meet the requirements

of 10 CFR 20,

CRITERION 69 - PROTECTION AGAINST RADIOACTIVITY RELEASE FROM SPENT FUEL AND
WASTE STORAGE (Category B)

Conteinment of fuel and waste storage shall be provided if sccidents
could lead to release of undue gmounts of radicactivity to the public

envirens.
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IX. PLANT EFFLUENTS

CRITERION 70 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIRONMENT
zCntegcgz B) .

The facility design shiall include those means necessary to maintain control
over the plant radioective effluents, vhether gasecus, liquid, or solid. Appro-
priate holdup capacity shall be provided for retention of gasecus, liquid, or
solid effluents, particularly where unfavorable environmental conditions can be
expected to require operstional limitaticns upon the release of radicactive
effluents to the cnvi:onment; In all cases, the design for radicsctivity
control shall be justified (a) on the basis of 10 CFR 20 requirements for
normal operstions and for any transient situstion that might resscnably be
anticipsted to occur and (b) on the basis of 10 CFR 100 dosage level guide-
lines for potential reactor accidents of exceedingly low prebability of
occurrence except that reduction of the recommended dosage levels may be
requi red where high population densities or very large cities can be affected

by the radioactive effluents.
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APPENDIX ®C%

ae. 1 S imie  estailessm.  Totis

1. Enclosed for the information cf the Joint Committee on Atomic
Energy is a Notice of Proposed Rule Making which would add to the proposed
amendments to the Commission's regulations 10 CFR Part 30, ;“Llcensirg of
Production and Utilizetion Facilities,™ which were published in the
Federal Register for comment on August 16, 1966. This smendment would gdd
a new Appendix A to Part 50 “Genersl Design Criteris for Nuclear Fower
Flant Construction Permits™ to assist in the preperation of applicetions

for construction permits for nuclear power plants,

2. The proposed change implements one of the key recommendations of
the Regulatory Review Fanel in vhich the Panel expressed the need for
criteria to be used at the construction permit stage. As you know, work
had been in progress on criteris development st the time of the Fanel's
recommendation. This effort was accelerated and led to the issuance of
preliminary proposed criteris for public comment in Pr;ss Relesse H-252
dated November .22,‘ 1565. The General Design Criteria included in the
enclosed proposed smendment reflect comments and suggestions on the
preliminary criteris received from industry, divisions within the Commission,

the Advisory Committee on Reactor S'afeguards, and the public.

3. The proposed criteria are intended te be used as guidance to an
applicant in establishing the principal design criteris for a nuclear power
plant as eontenpllted.by the previously published revisions to Part 50.

The framework within which the criteria are presented provides 'sufficlent
flexibility for applicants to esteblish design regquirements using alternate

lnﬁlor asdditional criteria sc long &8s safety can be assured. In particular,
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additional criterie will be needed for unusuel sites and environmental condi-

*inns .-‘d fp_. ne- == -._-!'-‘—ns:" Ssvmna b ‘—:.n.q'.-‘ "- awaws pace harssypr the

lppiicam: will be required to identify its principal design criteria and pro-

vide assurance that they encompass all those facility design features required

tn the interest cf public health and safety.

4. The provisions of the proposed smendments relating to the General
Design Criteria are expected to be useful &s interim guidance until such time

as the Commission tekes further action on them.

S. The notice of proposed rule uking.has been trensmitted to the Office

of the Federal Register for publicstion. Sixty deys for public corment are

provided. Enclosed alsc is & copy of an announcement we plan to issue in the

next few days on this matter.
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APPENDIX “D"

NRATT DIRT I ANNDIINCFMENT

AEC PUBLISHES GENERAL DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

The AEC 1z publishing for public comment a revised get of proposed Generasl
Design Criterie which have been developed to assist in the preparation of appli-

cations for nuclear power plant constructiocn permits.

In November 1965, the AEC §ssued an announcement requesting comments on
General Design Criteriz developed by its regulatory staff. These criteris were
statements of design principles and cbjectives vhich have evolved over the years

in licensing nuclear power plants by the AEC,

It was recognized at the time the criterie were first issuved for comment
that further efforts were needed to develop them more fulli'. The revision
being published today reflects comments received following the 1965 gnnounce- .
ment, suggestions made at meetings with the Atomic Industriel Forum, end review

within the AEC,

The regulatory staff has worked closely with the Commission's Advisory
Cor—ittee on Reactor Safeguards on the development of the criteriz and the

revision of the proposed criteria reflects ACRS review and comment.

The General Design Criteria reflect the predominating experience to date
with water resctors, but they are considered to be generally applicable to all
power reactors. The proposed criteria are intended toc be used as guidanée to
an spplicant in establishing the princié&l design criterie for a nuclesr power
plant. The framework within which the criteria sre presented p;-ovldes suffi-
cient flexibility for applicants to establish design requirements using -
alternate and/or cddi:iomlv criteria so long as safety can be assured. In
particular, additional criteris will be needed for unusual sites and environ-

menzal conditions and for new or advanced types of reactors. In every case,
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however, the applicant will be required to identify its principsl design

eriteria and provide assurance ‘that they encampass all those facility design

features required in the {nterest of public heslth and safety.

The criteris are designated ss "General Design Criteria for Nuclear Power
Plant cﬁnstmetion Fermits™ to emphasize the key role they assume at this stage
of the licensing process. The.criteris have been categorized as Category A or
Category B. Experience has shown that more definitive information is needed
at the construction permit stage for the items ligted in Categery A than for

Category B.

Development of these criteria is pert of a& longer-range Conmission program
to develop criteria, standards, mé codes for nuclear reactor plants. Thix
includes codes and standards that industry is developing with AEC participation.
The uvltimate goal is the evolution of industry codes and stendards based on
accumulated knowledge &nd experience as has occurred in'verious fields of

engineering and construction.

The provisions of the proposed emendment relating to Genersl Design
Criteria are expected to be useful as interim guidance until such time as the

Commission tekes further action en them.

The proposed criteria, vhich would become Appendix A to ‘Part 50 of the
AEC's regulations, will be publisltied in the Federal Register on .
Interested persons may submit written comments or suggestions to the Secretary,
U. S, Atomic Energy Commission, Washington, D.C., 20545, within 60 days. A
copy of the proposed "General Design Criteris for Nuclear Fover Plant Cone

struction Fermits™ is sttached.
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON. D.C. 20343

July 23, 1969

Dr, Stephen H., Hansuer, Chafrman
Advisory Committee on Reactor Safeguards
U, S. Atomic Energy Commission
Washington, D, C, 20545

Dear ADt. Hanauer:

Enclosed are 18 copies of:

1. . "Ceneral Delixg_cxitc’ﬁt for Nuclear Power Units" reviston
dated July 15, 1969, which reflects the comments made by
the ACRS Subcommittee &t cur meeting July 9, 1969, and

2. A “Comparison of Publiehed Criteria (July 11, 1967) and
Revised Criteria (July 15, 1969).% :

"Regarding the differences betwveen the published and revised criteris,
please note that the revised criteria

a8, 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.

b. Establish “minioum requirements” for watere-cooled reactors,
vhereas the published criteria were "guidance" for all
reactors,

Cs Are arranged in six sections, include definitions, and
are oot categorized (Category A or Category B),

d. Do not fnclude the term "engineered safety features.” The
requirements {n the published criteria for "enginsered
safety features™ have beaen f{ncorporated {n the revised
criteria by {ncluding the requirements in the criteris for
tndividual systenms,

-



Stephen H, Hanauer . «-2 - July 23, 1969

e. Include critertia which do not have direct counterparts {n
the published criteria; these are located in the back of
Enclosure 2,

ACRS review is requested as soon as possible,

Stncetely,

Edson G. Case, Dlrectcr
Diviston of Rezctor Standards

Enclosure:
Ag stated
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INTRODUCTION

Pursuant to the provistons of § 50.34, applications for coézttuctton
permits must finclude the principal design criteris for a proposed facility.
These General Design Criterts establish minimum requirements for the
principal design criteria for water-cooled auclear power units similar in
design and location to units previcusly approved for constructien by the
Commigssion. The Ceneral Design Criteris are slso considered te be generally
applicable to other types of nuclear power units and are intended to de
used for guidance in establishing the principal design criteria Eor_thene
units.

The principal design criteria for a nuclear power unit estlﬁltch .
necessary design, fabricaticn, construction, testing, and performance
requirements for structures, systems, and components important to safety;
that is, structures, systems, sand components that preveat or mitigate the
consequences or accidents which could csuse 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 criteris must be established in the interest of public iafe:y. It
is expected that additional or different criteria will be needed to take
into account uvnusual sites and environmental conditions, and for water-
cooled nuclear power units of advanced design. Also, the;e oay be nuclesr
pover units for which fulfiliment of some of the Ceneral Design Criteria
may not be necessary or appropriste. For units such as these, departures

from the General Design Criteria must be fdentified 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, systems,
and components required to prevent or mitigate the consequences of accidents

vhich could cause undue risk to the health and safety of the public,

REACTOR COOLANT PRESSURE BOUNDARY
M

The reactor coolant pressure boundary means a1l those pressure-
containing components, such as pressure vessels, piping, pumps, and valves,
vithin the following systems or ﬁortlons of systems of pressurized and
boiling water-cooled nuclear power units:

(2) The reactor coolant system. For a nuclear power unit of

the boiling water type, the reactor coolsnt system extends
to and includes the outermost containment isolation valves
capable of external actustion 1o the main steam and feed-
wvater lines, and the reactor safety and relfef valves.

(b) Portions of associsted auxiliary systems conmnected to the
Teactor coolant system., For piping of these systems which
penetrates primary reactor containment, the boundary extends
to and {ncludes the first contatnment isolation valve out-
side the containment capsble of external actuation. For
piping of these systems which contains two valves both of
which are notnilly closed during normsl reactor operation,

the boundary extends to nqd facludes the second of these
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two valves (the second of which must be capable of external

actuation), whether or not the systea piping penetrates
primary reactor containment,

(c) Portions of the emergency core cooling system connected to
the reactor coolant system. For piping of this system vhtch
penetrates primary reactor containment, the boundary extends to
end includes the first containment {solation valve ocutside
containment capable of external actustion., For piping of this
system which does not penetrate primary reactor containment,
the boundary extends to and includes the second of two valves

normally closed during normal reactor operation.

LOS S -OF -COOLANT ACCIDENTS

Loss-of-coolant eccidents mean those postulated accidents that result
from the loss of reactor coolent at a rate in excess of the ccpibtlttyfof
the reactor coolant makeup system from any size break in the piping, pressure
vessels, pumps, and valves connected to the reactor pressure vessel end
within the reactor ccolant pressure boundary, up to and including a bresk
in these components equivalent in size to the double-ended rupture of the

largest pipe of the reactor coolent system.

SINGLE FATLURE

A single failure mesns an occurrence which results in & loss of capa-
bility of a structure, system, or component to perform its {ntended functions.
Multiple failures resulting from a single occurrence are considered to be

a single failure.
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CRITERTA

I. OVERALL REQUIREMENTS
CRITERION 1 - QUALITY STANDARDS AND RECORDS

Structures, systems, and components important to safety shall be
designed, fabricated, erected, and tested t; Quality standards commensurate
with the importance of the safety function to be performed. Where
generally recognized codes and standards are used, they shall be {dentified.
Codes and standards shall be supplemented and modified as necessary to
assure a quality product in keeping with the required safety function, A
quality assurance program shall be established and implenmented f{n order to
provide adequate assurance that these structures, systems, and components
will satisfactorily perform their aafet} functions. Records of the design,
fabrication, erection, and testing of structures, systems, and components
important to safety shall be maintained by or under the coutrol of th;

nuclear power plant licensee throughout the 1ife of the unit.

CRITERION 2 - DESIGN BASES FOR PROTECTION AGAINST NATURAL PHENOMENA

Structures, systems, and components important to safety shall withstand
the effects of natural phenomena such as earthquakes, tornadoes, hurricanes,
floods, tsunami, end seiches without loss of capability to perform their
safety functions. The design bases for these structures, systems, and
components shall reflect: (1) appropriate considerstfon of the most severe
of the natural phenomena that have been historically reported for the site
_ and surrounding area, (2) an appropriate margin for the limited sccuracy,
quantity, and period of time fn which the historical data have been accumue
lated, (3) appropriate combinations of the effects of normal and accident
conditions with the effects of the natural phenomens and (4) the importance

of the safety function to be performed,



CRITERION 3 - FIRE PROTECTION

Structures, systems, and components important to safety shall be
designed and located to minimize the ptobaﬁtlity and effect of fires and
explosions. Noncombustible and heat resistant materials shall be used
wherever practicable throughout the unit particularly {n locations such as
the containment and control room., Fire detection and fighting systems of
appropriate capacity and capability shall be provided and designed to
minimize the adverse effects of fires on structures, systexs, and components
important to safety. Fire fighting systems shall be designed to assure that
their rupture or inadvertent operation does not significantly {mpair the

capability of these structures, systems, &nd components,

CRITERION & - ENVIRONMENTAL AND MISSILE DESIGN_BASES

Structures, systems, and components important to safety shall be
designed to sccommodate the effects of and to be compatible with the envi-
ronmental conditiocns associated with normal operstion, testing, and
postulated accidents. These structures, systems, and componentl shall be
appropriately protected against dynamic effects and missiles that may

result from equipment failures and sources ocutside the nuclear power unit.

CRITERION S - SHARING OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structures, systems, and components importaant to safety shall not be
shared between nuclear power units unless it i{s shown that their ability
to perform their safety functions is not significantly {mpaired by the

sharing.



II. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS

CRITERION 10 - REACTOR DESI&N

The reacter core and associated coolant, control and protection
systems shall be designed with appropriste margin to assure that specified
acceptable fuel damage limits are not exceeded, The core and associated
system designs shall assure this fuel integrity under all conditions of
normal operation, including the effects of anticipated operational occur-
rences such as loss of power to recirculation pumps, coclant loss within
the capability of the reactor coolant makeup system, tripping of & turbine
generator set, isclation of the main condenser, and loss of all offsite

power.

CRITERION 11 - REACTOR INHERENT PROTECTION

The reactor core and associated coolant systems shall be designed so
that in the power operating range the effect of the inherent nuclear feed-

back characteristics tends to compensate for a rapid increase in reactivity.

CRITERIOR'i! - SUPPRESSION OF REACTOR POWER OSCILLATIONS

The reactor core and associated coclant, control, and protection
systens shall be designed to assure that power oscillations wvhich can cause
damage in excess of specified acceptable fuel damage limits are not possible

or can be reliable and readily detected and suppressed.

e e e e e —

CRITERION 13 - REACTOR INSTRUMENTATION AND CONTROL

Instrumentation and control shall be provided to assure that variables
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end systems which can affect the fission process and the integrity of the

reactor core are monitored and maintained within prescribed operating ranges.

CRITERION 14 - RFACTOR COOLANT PRESSURE _BOUNDARY

The reactor coolant pressure boundary shall be designed, fabricated,
erected, end tested so as to have an extremely low probability of abnormal

leakage, rapidly propagating failure, or gross rupture.

CRITERION 15 - REACTOR COOLANT SYSTEM DESIGN

The reactor coolant system and associated suxiliary coolant, control,
and protection systems shall be designed with appropriate nargin to assure
that the design conditions of the reactor coolant pressure boundary are not
exceeded, The reactor coolant system and associated system designs lﬁall
assure these design conditions under all conditions of normal opetltién.
including the effects of anticipated cperational occurrences such as loss
of bouer to tbe recirculation pumps, tripping of a turbine generator set,

i1solation of the main condenser, and loss of all offsite power.

CRITERION 16 - CONTAINMENT DESIGN

Reactor coﬁtatnment shall be provided, Ths containment and associated
systems shall be designed to provide an essentially leaxtight barrier
agsinst the uncontrolled release of radicactivity to the environment and

to assure that the containment design conditions are not exceeded for as

long as any postulated accident condition requires.
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CRITERION 17 - ELECTRICAL POWER SYSTEMS

Onsite and offsite electrical power systems shall be provided with
sufficient capacity and capability to llluée that (1) specified acceptable
fuel damage limits and design conditions of the reactor coolant pressure
boundary are not exceeded during anticipated operational occurrences and
(2) the core is cooled and containment integrity and other vital functions
are mainteined following postulated accidents. The system safety function
for the onsite and offsite electrical power systems shall be that each
provide sufficient capacity to permit functioning of structures, systems,
and components important to safety. Offsite electrical power shall be
provided to the site preferably by two physically independent transmission
lines. The onsite system and the onsite portions of the offsite lyltén
shall be designed with sufficient independency, redundancy, and testability T,
to perform their safety fuﬁcticn assuming faflure of a single active compo-
nent. Provisions shall be included to minimize the probability of losing

offsite electrical pover as a result of or coincident with the loss of

electrical power generated by the nuclear power unti.

CRITERION 18 -« INSPECTION AND TESTING OF ELECTRICAL POWER SYSTEMS

Electricsl power systems ihlll be designed to peruit periodic fnspece
tion and testing of important areas and features, such as wiring, imsulation,
connections, and switchboards to assess the continuity of the syaiens and
the condition of their components. The systems shall be designed with a
capability to test pericdically (1) the operability and functional perfor-

mance of the active components of the system, such as onsite power sources,
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relays, swvitches, and buses, and (2) the operability of the systems as a
whole and, under conditions as close to design as practicable, .the full

cperaticnal sequence that brings the system into operation, including the
transfer of power among the nuclear power unit, the offsite power system,

and the onsite power systenm.

CRITERION 19 - CONTROL ROOM

A control room shall be provided from which actions can be taken
to operate the nuclear power unit safely under éormll conditions and
to maintain it {n a safe condition under accident conditions, including
loas-of-coo{ant sccidents, ‘Adequate radistion protection of the control
room shall be provided to permit access and occupancy under accident_:
conditions without personnel receiving radiation exposures in excess of
5 rem whole body, or its equivalent to any part of the body, for the
duration of the accidents.

Equipzent at appropriate locations outside the controcl room shall be

provided (1) having & design capability for prompt hot shutdown of the

reactor, including necessary instrumentation snd controls to maintain the
unit in a safe condition dﬁriug hot shutdown and (2) with a potentfal
capability for subsequent cold shutdown of the reactor through the use of

suitasle emergency procedures,
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1II. PROTECTION AND REACTIVITY CONTROL SYSTEMS

__—._—__—-_

CRITERION 20  PROTECTION SYSTEM FUNCTIONS

The protection systez shall be designed (1) to act automatically to
assure that specified acceptable fuel damage limits are not exceeded as a
result of anticipated operational occurrences and (2) to sense sccident

conditions end to initiate the operation of systems and components impore

tant to safety.

CRITERION 21 - PROTECTION SYSTEM RELIABILITY AND TESTABILITY

The protection system shall be designed for high functiocnal reliability
and inservice testability commensurate with the safety functions to be
performed, Redundancy and independence designed into the protection iyltem
shall be sufficient to Alsure that (1) no single faflure results in loss
of the protection function and (2) removal from service of any component or
chanhel does not result in loss of redundancy. Means shall be included
for testing the protection system when the resctor is in operation to

determine failures and losses of redundancy and independence that may have

occurred,

CRITERION 22 - PROTECTION SYSTEM INDEPENDENCE

The effects of adverse conditions to which redundant channels of the
protection system may be exposed in common, either under normal condi-
tions or those of an accident, shall not result in loss of the protection

function, or shall be demonstrated to be acceptable on some other defined
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basis. Design techniques, such as diversity in component design and
principles of operation, shall be used to the extent practicsble to
prevent loss of the protecticn function {n the event of systematic, non-

random, concurrent failures of redundant elements.

CRITERION 23 - PROTECTION SYSTEM FAILURE MODES

The protection system shall be designed to fail into a safe state
or into & state demonstrated to be acceptable on some other defined
basis {f conditions such as disconnection of the system, loss of energy
(e.g., electric power, instrument air), or postulated adverse environ-
ments (e.g., extreme heat or cold, fire, pressure, steanm, water, ;ad

radiation) asre experienced.

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL

The protection system shall be separated from control systems to
the extent that failure or removal from service of any control system
component or channel, or any one of those common to control and protece
tion systems, leaves intact & system satisfying all relisbility,
redundancy, testability, and independence requirezents for the protection
system,

CRITERION 25 - PROTECTION SYSTEM REQUIREMENTS FOR REACTIVITY CONTROL
HALFUNCTIONS

The protection system shall be capable of protecting againit lhy
single malfunction of the reactivity control systems, such as unplanned
withdrawval (not ejection or dropout) of control rods or dilution of

soluble poison, without exceeding acceptable fuel damage limits.
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CRITERION 26 - REACTIVITY CONTROL SYSTEM REDUNDANCY AND CAPABILITY

Tvo independent reactivity control systems, preferably of different
design principles, shall be provided. Each systen shall have the caps-
bilicy to control reactivity changes (including xenon burnout) resulting
ftgm planned, normal power changes without exceeding acceptable fuel
damage limits. One of the systems shall be capable of relisbly controlling
reactivity changes to assure that under conditions of normal operations,
including anticipated operational occurrences, and with appropriste margin
for malfunctions such as stuck rods, specified acceptable fﬁel damage limits
are not exceeded, One of the systems shall be capable of holding the

reactor core suberitical under cold condftioans.

CRITERION 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY

The reactivity control systems shall have a combined capability of
relisbly controlling reactivity changes to assure that under postulated

accident conditions the capability to cool the core is maintained.

CRITERION 28  REACTIVITY LIMITS FOR ACCIDENTS

The reactivity control systems shall be designed with appropriate
1imits on the potentisl amount and rate of reactivity i{nsertion to
assure that the effects of postulated reactivity accidents can nsither
(1) result in damage to the reactor coolant pressure boundary greater
than limited local yielding mor (2) sufficiently d{sturd the core, its
support structures, or other reactor pressure vessel internals to impair

significantly the capability to cool the core. These reactivity accidents
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shall i{nclude consideration of rod ejection (unless prevented by positive
means), rod dropout, changes in reactor coolant temperature and pressure,

and cold water addition.

IV. FLUID SYSTEMS

CRITERION 30 - QUALITY OF REACTOR COOLANT PRESSURE BOUNDARY

Components within the reactor coolant pressure boundary shall be
designed, fabricated, erected, and tested to the highest quality stan-
dards practicable. Means shall be provided for detecting and, to the
extent practicable, identifying the location of the source of reactor -

coolant leakage,

CRITERION 31 - FRACTURE PREVENTION OF REACTOR COOLANT PRESSURE BOUNDARY

The fracture toughness properties and the service temperatures of
the reactor coolant pressure boundary shall assure nonbrittle behavior

under operating, testing, and postulated accident conditions.

CRITERION 32 - DESIGN OF COMPONENTS WITHIN REACTOR COOLANT PRESSURE
BOUNDARY ' .

Components within the reactor coolant pressure boundary shall be
designed to permit periodic inspection and testing of important aress
and features, including an sppropriate material surveillance program for
the reactor pressure vessel, to assess their structural and lesktight

integrity.
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CRITERION 33 - REACTOR COOLANT MAREUP SYSTEM

A system to supply reactor coolant makeup during normal reactor
operation, preferably through two system flow paths, shall be provided,
The system safety function shall be to assure that specified acceptable
fuel damage limits are not exceeded as & result of cooclant loss due to
leakage from the reactor coolamt pressure boundary and rupture of small
piping within the boundary.

Redundancy in components and features, suitable {nterconnections,
and leak detection and isolation capabilities shall be provided to
assure that for onsite and for offsite electrical power system opéttticn
the system safety function can be accomplished assuming (1) failure Pf
any single active component and (2) failure of any single passive compo=
nent unless if can be demonstrated that the system is acceptable on

sone other defined baasis.

CRITERION 34 - DECAY HEAT REMOVAL SYSTEM

A gystem to remove décay heat, preferably through twe system flow
paths, shall be provided. The system safety function shall be to
transfer fission product decay heat and residual heat from the reactor
core when the reactor is shutdown at a rate such that specified accerte
lblcl'fuel damage limits and the design conditions of the reactor
coolant pressure boundary are not exceeded.

R:dundancy in components and features, suitable interconnections,

and leak detection and isolation capabilities shall be provided to



- 18 -

assure that for onsite and for offsite electrical power systex operation
the system safety function can be sccomplished assuming (1) failure of
any single active component and (2) failure of any single passive compo-
nent unless it can be demonstrated that the system is acceptable on

some other defined basis.

CRITERION 35 - EMERGENCY CORE COOLING SYSTEM

A system to provide abundant emergency core cooling, preferably
through two system flow paths and by different design principles, shall
be provided. The system ilfety function shall be to transfer heat from
the resctor core following any loss of coclant accident at a rate such
that (1) fuel and élld damage that could interfere with continued
effective core cooling are prevented and (2) clad metal-water resction
1s limited to negligible amounts. The performance of the system shsll
be evaluated conservatively in each area of uncertainty.

Redundancy in components and features, suitable interconnecticns,
and leak detection, isolation, and containment capabilities shall be
;.s:ovided to assure that for onsite and for offsite electrical power
system operation the system safety function can be accomplished assuming
(1) failure of any single active component and (2) failure of any single
passive caméonent unless it can be demonstrated that the system is

acceptable on some other defined basis.



19 -

CRITERION 36 - DESIGN OF EMERGENCY CORE COOLING SYSTEM COMPONENTS
Cozponents of the emergency core cooling system shall be designed
to permit pericdic inspection and testing of important areas and
features, such as spray rings in the reactor pressure vessel, vater
injection nozzles, and piping to assure their structural and lesktight

integrity and the full design capability of the system.

CRITERION 37 = TESTING OF EMERGENCY CORE COOLING SYSTEM

The emergency core cooling system shall be designed with a capa-
bility to test periodically (1) the operability and functional perfore
mance of the active componﬁntt of the system, such as pumps and valves
and (2) the operability of the system as & whole and, under condttton;
as close to design as practicable, the full operational sequence that
brings the system intc operation, including the transfer between normal
and emergency power sources, and operation of the associated cooling

wvater systenm.

CRITERION 38 - CONTAINMENT HEAT REMOVAL SYSTEM

A system to remove heat from the reactor containment, preferably
through two system flow paths and by different design principles shall
be provided, The system safeq§ function shall be to reduce rapidly,
consistent with the functioning of other associsted systems, the contain-

ment pressure and temperature following any loss-of-coolant accident

and maintain then at low levels.
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Redundancy in components and festures, suitable imterconnections,
and leak detection, 1:01.:1;n. and containment capsbilities shall be
provided to assure that for cnsite and £cr.o££|1te electrical power
system operstion the system safety function can be accomplished
assuming (1) failure of any single active component and (2) failure of
any single passive componeat unléll it can be demonstrated that the

system is acceptable on some other defined basis.

CRITERION 39 - DESIGN OF CONTAINMENT HFAT REMOVAL SYSTEM COMPONENTS
Components of the containment heat removal systen shall be deitgnod
to permit periodic imepection and testing of important aress and fel-‘
tures, such as the torus, sumps, spray nozzles and piping, to assure ;
their structural and leaktight integrity and the full design capability

of the systen.

CRITERION 40 - TESTING OF CONTAINMENT HEAT REMOVAL SYSTEM

The containment heat removal system lSlll be designed with a
capability to test periodically (1) the operability and functional
performance of the sctive components of the system, such ss pumps and
valves and (2) the operability of the system as a vhole, and, under
conditions as close to the design as practicable, the full operational
sequence that b:tngi the system into operation, including the transfer

between normal and emergency power sources, and operation of the asso-

ciated cooling water system,
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CRITERION &1 - CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS

Systems to control ftcfion products, hydrogen, oxygen, and other
substances vhich may be released into the reactor contsinment chall.be
provided. The systems safety functions shall be (1) to reduce, consis-
tent with the functioning of other associated systems, the concentration
and quantity of fission products released to the environment following
any postulated accident and (2) to control the concentration of
hydrogen, oxygen, and other substances in the containment atmosphere
following any postulated accident to assure that containment integrity
is maintained,

Each system shall have redundancy in components and features,
guitable interconnections, and lesk detection and {solation capabilttiel
to assure that for onsite and for offsite electrical power system opera-
tion its safety function can be accomplished sssuming (1) faflure of any
single active component and (2) failure of any single passive cozmponent
unless it can be demonstrated that the system is acceptable on some other

defined basis.

CRITERION 42 - DESIGN OF CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS
COMPONENTS

Components of the containment atmosphere cleanup systems shall be
designed to permit periodic inspection of important aress and features
guch as filter frames, ducts, and piping to assure their structural and

leaktight integrity and the full design capability of the systems.
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CRITERION 43 - TESTING OF CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS

The containment atmospaere cleanup systems shall be designed with
a capability to test periodically (1) the operability end functional
performance of the active components of the systems such as fens, filters,
dampers, pumps, and valves and (2) the operability of the systems as a
whole and, under conditicns as close to design as practicable, the full
operational sequence that brings the systems into operation, including
the transfer between normal and emergency power sources, and operation

of associated systems,

CRITERION 44 - COOLING WATER SYSTEM

A system to transfer heat from structures, systems, and compouenﬁs
{mportant to safety, preferably through two system flow paths to the
ultimate heat sink shall be provided. The system safety function shall
be to transfer the combined heat load of these structures, systems, and
components under normal operating and accident conditions.

Redundancy in components and features, suitable interconnections,
and leak detection end isolation capsbilities shall be provided as
required to assure that for onsite and for offsite electrical power
system operation the system safety function can be accomplished assuming
(1) failure of any single active component and (2) failure of any single
passive componedt unless it can be demonstrated that the system is

acceptable on some other basis.
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CRITERION 45 - DESIGN OF COOLING WATER SYSTEM COMPONENTS

Components of the cooling water system shall be designed to permit
periodic inspection of important areas and features, such as heat
exchangers and piping, to assure their structural and leaktight inte-

grity and the full design capability of the systenm.

CRITERION 46 - TESTING OF COOLING WATER SYSTEM

The cooling water system shall be designed with a capability to
test periodically (1) the operability and functional performance of the
active components of the system, such as pumps and valves, and (2) the
operability of the system as & whole and, under conditicns as clolé to
design as practicable, and full operational sequence that brings the .
systen into operatibn for resctor shutdown and for loss-of-coolant ;

accidents, including the transfer between normsl and emergency power

gources.

V. REACTOR CONTAINMENT

CRITERION 50 - CONTAINMENT DESIGN BASIS

The reactor containment structure, including access openings,

" penetrations, and any necessary contsinment heat removal system shall
be designed so that the containment structure and its internal compart-
ments can accommodate, without exceeding the design leskage rate and,
vith an sppropriste margin, the calculated peak pressure and temperature

conditions resulting from any loss-of-coolant accident. This appropriate
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margin shall reflect consideration of (1) the effects of potential
energy sources which have nof been included in the determination of the
peek conditions, such as energy ieo gteam generators and energy from
metal water and other chemical reactions that may result from degraded
emergency core cooling functioning, (2) the potential that the effects

of phenomena may be more severe than predicted, and (3) the limited expe-
rience and experimental data available for defining accident phenomena

end containment response.

CRITERION 51 - FRACTURE PREVENTION OF CONTAINMENT
The fracture toughness properties and the service temperatures of
the resctor containment ferritic materisls shall assure nonbrittle

behavior under operating, testing, and postulated accident conditions.

CRITERION 52 - CAPABILITY FOR CONTAINMENT LEARAGE RATE TESTING

The reactor contaimment and other equipment which may be subjected
to containment test conditions shall be designed so that periodic
integrated leakage rate testing caﬁ be conducted at containment design

pressure.

CRITERION 53 « PROVISIONS FOR CONTAINMENT TESTING AND INSPECTION
The reactor containment shall have provisions (1) for inspection

of all important areas, including penetrations, (2) for an appropriate



.25 -

materials surveillance program, and (3) for pericdically testing the
lesktightness of penetrations which have resilient seals and expansion

bellows at contzinment design pressure.

CRITERION S& - SYSTEMS PENETRATING CONTAINMENT

Piping systems penetrating primary reactor contsinment shall be
provided with leak detection, isolation, and coa:atnmeﬁc capabilities
having redundancy, reliability, testability, and performsnce capabil-
ities hich reflect the importance to safety of isolating these piping
systems. Such piping systems shall be designed with & capability to
test pericdically the operability of the isolation valves and associated

apparatus and to determine if valve leaksge is within acceptable limits,

CRITERION 55 - REACTOR COOLANT PRESSURE BOUNDARY PENETRATING CONTAINMENT

Each line which is paft of the reactor coolant pressure boundary
and which penetrates primary reactor containment shall be provided with
one isolation valve inside and one isclation valve outside of contain-
ment. The valve outside of containment shall be located as close to
containment as practicable. The primary mode for actuation of the valves
shall be automstic and upon loss of actuating power these valves shall
be designed to fail safe,

Other appropriate requirements to minimize the probability or
consequences of an sccidental rupture of these lines or of lines connected
to them shall be provided as necessary to assure adequate safety, Detere

mination of the appropriateness of these requirements, such as higher
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quality in design, fabrication and testing, additional provisions for
inservice {nspection, protection against more severe nstural phenomens,
and additional {solation valves and containment, shall imclude consi-
deration of the population density, use characteristics, and physical

characteristics of the site environs,

CRITERION 56 - CONTAINMENT ATMOSPHERE ISOLATION VALVES

Each line which connects directly to the containment atmosphere
and penetrates primary reactor containment shall be provided vith two
isclation valves. One of these valves shall be outside of containment
and ghall be located as close to containment as practicable. The
primary mode for actuation of the valves shall be sutomatic and upon |
loss of actuating power these valves shall be designed to fail cafe..
unless it can be demonstrated that the system design is acceptable on
some other defined basis,
CRITERION 57 - CLOSED SYSTEMS ISOLATION VALVES

Each line which penetrates primary reactor containment and is
neither part of the reactor coolant pressure boundary nor connected
directly to the containment atmosphere shall have at least one {solation
valve., This valve shall be ocutside of containment and shall be located

&8s close to containment as practicable.
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Vi. FUEL AND RADICACTIVITY CONTROL

CRITERION 60 - FUEL STORAGE AND HANDLING AND RADIOACTIVE WASTE SYSTEMS

The fuel storage and handling and radicactive waste systems shall
be designe§ to assure adequate safety under normal and postulated
sccident conditions. These systems shall be designed (1) to prevent
significant reduction in fuel storage coolant inventory under accident
conditions (2) with a decay heat removal capability having reliebilicy,
testability, and performance that reflect the importance to safety of
decay heat removal, (3) with suitable shielding for radiation protection,
(4) with & capability to perit inspection and testing of important
aress and features of the components of these systems, and (5) with _:

appropriate containment, confinement, and filtering systems.

CRITERION 61 - CONTROL OF RELEASES OF RADIGACTIVITY TO THE ENVIRONMENT

The nuclear power unit design shall include means to maintain suit-
able control over gasecus, liquid, and solid radicactive effluents that
may be released from the unit during normal cperations, anticipated
operational cccurrences, and postulated accidents. Appropriate holdup
capacity shall be provided for retention of gaseous, liquid, and solid
effluents, particularly where unfavorable site environmental conditions
can be expected to impose operational limitations upon the release of

radiogctive effluents.
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CRITERION 62 - PREVENTION d? CRITICALITY IN FUEL STORAGE AND HANDLING
Criticality in the fuel storage and handling system shzll be
prevented by physical systems or processes, preferably by geometrically

safe configurations.

CRITERION 63 « MONITORING FUEL AND WASTE STORAGE

Instrumentation shall be provided im fuel storage and radiocsctive
vaste systems and associated handling areas (1) to detect conditicns
that may result in loss of decay heat removal capability and excessive

rediation levels and (2) to initiate appropriate safety actions,

CRITERION 64 - MONITORING RADICACTIVITY RELEASES

Means shall be provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation of loss-of~
coolant accident fluids, effluent discharge paths and the unit environs
for radiosctivity thntrhly be released from normal operatiouns, from

anticipated operational occurrences, and from postulated accidents,
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ATOMIC ENERGY COMMISSION
AMENDMENT TO0 10 CFR 50
GENERAL DESIGN CRITERIA FOR NUCLFAR POWER PLANTS

Report to the Director of Regulation
by the
Directer, Division of Reactor Standards

THE PROBLEM
1. To consider publicstion in effective form of an amendment to
10 CFR Part 50, "Licensing of Productiocn and Utilization Facilicties," which

would add sn Appendix A, "General Design Criteria for Nuclear Power Plants".

BACKGROUND AND_SUMMARY
2. At Regulatory Meeting 255 on June 28, 1967, the Commission
approved publication of a Notice of Proposed Rule Making te amend 10 CFR
Part SO by adding &n Appendix A, "General Design Criteria for Nuclear Power
Flant Construction Permits™ (AEC-R 2/57). That proposed ﬁendment vas

published in the Federal Register on July 11, 1967, with a €0-day comment

period.

3, Comments from twenty-one organizations and individuals, as
14sted in Appendix "B", were received in response tc the previously proposed
smendment, Because of the wvolume, the comments are not attached. Copies

of all comments rveceived have been placed in the Public Document Roon.

4. The general reaction to the proposed criteria was favorable.
The published proposed criteria were rvegarded as a considerable improvement
over those originally released in Press Release H-252 dated November 22, 1965.%
None of the commentators objected to the issuance of General Design Criteria.
Most of the comments received were in the form of cuuestedv;uprweunn in

language to facilitate understanding of the intent of the criteria, with few

*Secretariat Note: A copy of AEC Press Release H-252, November 22, 1965, is
on file imn the Office of the Secretary.
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suggestions to change or delete many requirements.

The more significant

comments and our resolution of thexm were:

Published Criterien ] - Quality Standards

a.
Comnent -
Resolution =
(
“\/"
(
b.

Comments -

Resolution =

It should mot be necessary for esch applicant
to shov that an applicable eods or standard s
sufficient. A shoving of sufficiency should be
raquired caly for those items vot covered by

an applicable code or standard.

This criterion has been modified to provide

that & shoving of sufficiency is mot necessarily
required, but an evalustion by the applicant of

the applicable codes and standards te deterxzige
sufficiency ts cecessary (see Nev Criterion 1).

NuclesT codes and standards have not been devel-

oped to the degrae where it can be asswned that -
they are sufficient. The numbder of codes that

has temaized 1o an "Issued for Trial Use and

Comment” stztus for long periods of time and the
additicnal requirements contained in the addends

to accepted codes indicate the need for an applicant

to evaluate applicadle codes and standards to

assure their sufficiency.

Published Criterion 11 - Control Rooa

(1) The criterion as published could be inter-
prated to Tequire two control rooms and (2) Part

20 1s eot applicable to accidents.

The criterion has been revritten to make {t clear
that only cne ecntrol zoom is required and reference
to Part 20 has been delated (see New Criterion 19).

It 'nhould be noted that wa have discussed control

LY
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reoa requirements with iadustry representatives in

order to understand better their views. One reactor
manufacturer, supported by several utilities, made a
presentation to the regulatory staff on this subject,
The nev wording ¢f the criterion is in sgreement with
the industry position expressed in these discussions.

€. Published Criterion 28 - Reactivity Hot Shutdown Capability

Comment « The criterion can be interpreted tc require tvo
reactivity control systeas capable of fast shutdowm.

Resoclution -~ The criterion has basn revritten to make it clear
that only one systea zust be capable of fast shut-

down (see New Criterion 26).

d., Published Criterionm 35 - Resctor Coolant Pressure Boundary

jrittle Fracture Prevention

Comaent = The requirenents of this criterion are too specific
and should be deleted.

Resolutien = The criterion has been revritten in a more general
form. All raferences to specific margics sbove NDT
temperature have been deleted (see New Criterion 31).
Interim draft revisions of the criterion on fracture
praventicn were discussed with the major resctor manu-
facturers., This resulted in a change in their position
from recomnanding that the criterion be deleted to re-
conmending that it be retained in the revised form.

s, Published Criterion 39 - Esmergency Power for Engineered Safety
Features

Comment « (1) The requirement that offsite pover must satisfy
the "single failure criterion” is impractical and

(2) elininate all reference to offsite pover,

OFFICIAL USE ONLY
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The criterion has been revritten to make it clear
that the offsite pover systez need not meet the
"single failure eriterion.” Reference to offsite
pover has not been deleted because we believe

that offsite pover is required to provide sdequate
assurance of safety (see New Criterien 17). New
Critericn 17 has been discussed with the IEEE Sub-
comittee vhich 1s developing criteris for pover
requirements for muclear power wits. The pembers
of the subcomnittee indicated that the mew criterion
is acceptable and consiszent with their require-

Bents.

f. Published Criterien é& = Emergency Core Cooling Systems
abill

Comment -

Resolutien -

Tvo independent energency core cooling systems are
not necessary.

The eriterion has been rewritten so that one systex
with sufficfent redundancy is acceptadble (see New
Critericn 35). An interim version of the revised
criterion for emergeacy ecre cocling was discussed
with the ANS Systems Engineering Subcommittee, This
subcomnittee 1s in the process of &nbping critaria
applicable to pressurized-water reacters. This
{oterim version, vhich presented the one gystem cone
cept, “as acceptable te the ANS group with minor

suggestions for changes in wvording.

g. Published Criterfen 49 - Containment Desi Basis
————\L

Comment -

OFFI

Funetioning of the emexrgency core cooling system

18 required for containmment integrity; therefore,

CIAL USE @NW
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it is inconsistent to require that the containment
‘ design be based on the assumed fsilure of emergency
core cooling systems.
Resolution - The criterion has been rewritten so that for contain-
ments & design margirn which reflects consideracion
of the possible effects of degraded emergency core

cooling performance is required (see New Criterion 50).

3. The staff met in February 1970 with an ad hoc AIF group, which
included representatives of reactor manufacturers, utilities and architect
engineers to discuss the revised General Design Criteria. The comments of this
group were reflected in a June 4, 1970 draft of the revised General Design
Criteris that was forwarded to the AIF for comment., The AIF forwarded conments
and stated it believed the criteria should be published &s an effective rule
after reflecting its comments. These comments have been reflected in the

General Design Criteria in Appendix "A",

€. The revised criteria establish minimum requirements for the design
of wvater-cooled nuclear power wnits and provide guidance for the design of other
nuclear power units whereas the previously proposed eriteris provided guidance

for applicants for construction permits for all types of nuclear powver plants.

7. The revised criteria include definitions in accordance with comments
received from industry that certain crucial terms should be defiped. In addi-
tien, the criteris have been rearranged to increase their usefulness to degigners

and evaluators.

8. The Category A or B designation for each criterion which vas in=-
cluded in the previously proposed amendment has been deleted. These categories
had been fncluded to provide guitl.ance on the quantity and detail of information
required for individual itens at the construction pernmit stage. The amendment
to § 30.34 of 10 CFR Part 50, published December 17, 1968, gives sufficient

guidance {n thig ares.

-6-
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9. The revised criteris do not foclude the term "engineered safery
features.” The requirements in the previously proposed criteria for these
features have been incorporated in the revised criteris for the individual

systems which are used for this purpose.

10. Theye are nev criteris vhich do mot have direct counterparts
4n the previously proposed criteria. Most of these do mot represent new
requirements but represent more specific guidance on requirements that were

4ncluded fn the previously proposed criteris in & more gemeral form.

11. The regulatory staff has considered all corments received in
revising the criteria and has worked closely with the Advisory Committee on
Reactor Safeguards in the development of the criteria. The criteria in

Appendix "A" reflect ACRS reviev and comments,

STAFF JUDGMENTS
12. The Divisions of Reactor Licensing and Complisnce and the Office )
of the Geperal Counsel concur in the recommendstion of this paper. The draft
public announcement was prepared by the Divisicn of Public Information. The
Office of Congressicnal Relations concurs iz the draft letter tc the Joint

Cormittee on Atomic Energy.

RECOMMENDATION
13. The Director of Regulation recommends that the Atomic Energy
Cozxission:

a. Approve publication iz effective form of the gmendment to 10 CFR
Part 50 which would add an Appendix A, "Ceneral Design Criteria for Nuclear
Pover Plants" establishing cinimun requirements for water-ccoled nuclear
pover plants similar ia design and locatiom to pllnu. for wvhich construc-
tion permits have been previously issued by the Commission and providing
guidance to the applicants for constructien permits for establishing the
principal design criteria for other types of muclear power plants;

-7
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b. Hote that the emendment to 10 CFR Part 50 set forth is Appendix
"A" will be published in the Federal Register to be effective 90 days
after publication.

€. Hote that the Joint Committee on Atomic Energy will be informed
by latter such as Appendix "C";

d. [Fots that a public anncuncement such as Appendix "D" will be
issued vhen the amendment is filed with ths Pederal Repister.

LIST OF ENCLOSURES

( APPENDIX Page Ko,
"‘” ﬂom. .t m‘ m‘“..l.l.ll..l..'l...I.C..l........ ,

i 1ist of Comments oo Notice of Proposed Rule
Making published in the Federal Register,

Jﬂ’ n' 1967 (32 n 10213).'...l'l....l....ll..'.... ‘8
ner Draft letter to the Joint Comittee on Atomic )
mm...........‘...l..ll...l...l.......l..’.l...Q.l ‘9
"D" Mt ’@uc mm“unt..l.......‘.Ill.....l....'.l so
(
- ‘ -
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APPENDIX "A"

TITLE 10 - ATOMIC ENERGY
CHAPTER 1 - ATOMIC ENERGY COMMISSION
PART 350 = LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

Ceneral Design Criteria for Nuclesr Pover Plants

The Atomic Energy Commission has adopted an amendment to its
regulations, 10 CFR Part 50, "Licensing of Production and Utilization
Facilities,” which adds an Appendix A, "General Design Criteria for
Huclear Pover Plants.”

——

Paragraph 50.35(a) of Part 50 requires that each application
for a construction permit include the preliminary design of the
facility. The following information is specified for inclusien
83 part of the preliminary design of the facility:

(1) The principal design criteria for the facilicy

(11) Tha design bases and the relation of the design
bases to the priccipal design criteria

(141) 1Information relative te materials of construction,
general arrangement, and the approximate dimensicns,
sufficient to provide reasonable assurance that the
final design will conforn to the design bases with
adequate nargin for safety,

The "Gensral Design Criteria for Huclear Power Plants" added as
Appendix A to Part 50 establish the minimum Tequirenents for tha

principal design criteria for water-cooled nuclesr pover plants

*«f - Apptndi: "‘"




sinilar in dasigno and locatfon to plants for which coenstruction

\/; pernits have been igsued by the Commission. They alsc provide
‘ guidance in establishing the principal design criteria for other

types of nuclear power plants. Principal design critaria established
bj an applicant and accepted by the Commission will be incorperated
by tcf.o.unu iz the construction pesrmit. In considering the fgsuance
of an epsrating license under Part 50, tha Commission will require
assurance that these criteris hu.buu eatisfied 1in the detailed
design and construction of the facility and that any changes in
lu‘ch criteriz are justified.

A proposed Appendix A, “Gensral Design Criteris for Nuclear
( Pogcr,l’hnt Construction Parmits” to 10 CIR Part ;0 wvag publighed
in the FEDERAL REGISTER 2 mn 1021?) en July 11, 19567, The comments
snd cn;gutliou received in response to the notice of proposed rule
_making and subsequent developnents in the technology and in the
1licensing ptocu; have been cmlider;d 1n developing the revised
criteris wvhich feollovw. '

The revised critaria establish minimum uqui;-enent:s for vater~
cooled nuclear pover plasts similar tn' deu;n.nnd ioca:lcn to plants
for which construction permits have beean tnueci.by the Cmmu.uony
whareas the previcusly propossd critsria would have provided
guidance for applicants for construction permits for all types of

nuclear powvsr plants. The revised criteriz have been reduced to

-10 - Appendix "A"




(11)

(111)

(1v)

Consideration of redundancy and diversity requirements
for fluid systeas important to safety. A "systez"

could consist of & number of subsystems each of which

is separately capadle of performing the specified system
safety function. The minimum acceptable redundancy and
diversity of subsystems aad components within a subsystenm
and the required intercomnectiocn and independence of the
subsystens have not yet been developed or dafined.

Consideration of the type, size, and orientaticn of
possible breaks in the components of the reazctor coolant
pressure boundary in deternining design requirements to
suitsbly protect against postulsted loss of coolant
accidents,

Consideration of the possibility of systematic, mon-
random, cencurrent failures of redundsnt elements in the
design of the protectiocn systeas and reactivity control
systens,

In addition, the Commission is giving consideration to the need for

development of criteria relating to protection agsinst industriasl

sabotage snd protection ageinst common mode failures in systens, other

than the protectiocn and ttac:ivity control systems, that are important

to safety and have extremely high reliability requirements.,

It is expected that these criteria will be augmented or changed when

specific requirements related to these and other considerations are

suitably fdentiffed and developed.

-12 - Appendix "A"
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- T teat et ow it of UL e meled. end |
u':t;.ens 552 and 553 of Titla S of the United States Code, the
fcllowing amendment to 10 CFR Part 50 is published as & docwment
subject to codification to be effective 90 days after publicatien
in the FEDERAL REGISTER. The Comaission itvites sll interested
persons vho desire to submit written comments or suggesticns in
connection with the anendment to ssnd thea to the Secretary, U. S.
Atozic Energy Comaission, Washington, D. C., 20545, Attsstion:
Chief, Public Proceedings Branch, within &5 days after publica~
tion of this motice 4n the FEDERAL RECISTEZR. Such subnissions
vill be given consideration with the viev to possible further
azendoents. Copies of comments may be examined in the Comuission's

Public Document Room at 1717 B Street, K. ¥., Washington, D. C.

1. Subdivieion 50.34(a)(3)(1) 1s amended to read as followvs:

§ 50.34 Contents of applicaticns; technical informatien.
(2) Preliminary safety anslysis report. Each application

for a constructica perait shall include a prelizinary safety
analysis report. The minimm fnfermation to be included shall

consist of the following:
. * & & *

(3) The pfel!.niury design of the facility fncluding:

(1) The principal design criteris for the facility., Appendix
A, General Design Criteria for Nuclear Powver Plants, establishes
sinimim requirements for the principal de;ign criteria for vater-

cooled nuclear power plants similar in design and location to
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for construction permits in establishing principal design

| issued by the Commission and provides guidance to applicants
criteria for other types of nuclear power units;
\

2. !'ootna:ez to § 50.34 1s amended to read as follows:

zceneul design criteria for chemicsl processing
facilities aze being developed.

"3. A new Appendix A 1s added to read as follows:
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Pursuant to the provisions'of § 50.34, an spplication for a
construction permit must fnclude the principal design criteria for
a proposed facilicy., The principal dasign criteria establish the
pecessary design, fadbricatien, construction, testing, and
performance requiresents for structures, systsns, and componeats
{mportast to safety; that is, structures, systazs, and coxponesnts
that provide reasonable asgurance that the facility can be cperated

without undue visk to the health and safety of the public.

These General Design Criteria establish miniasum requirements for
the principal design criteris for vater-~cooled nuclear power plants
sindlsy in design and location te plants for which construction
peruits have been fesued by the Commission. The Generzl Design
Criteria are alsc conaidered to be generally applicadle to other
types of nuclear pover wnits and are intended to provide guidance

in establishing the principal design criteria for such other units.

The developuent of these Ceneral Design Criteris {s not yat
complete. For example, some of the definitions need further
amplification. Also, some of the specific design requirements for
structures, systems, and conponents important to safety have not
as yet been suitably defined. Their omission does not relieve any
applicant from considering these astters in the design of & specific
facilivy snd satisfying the necessary safety rtequirements., These

zatterss include:
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fallures of passive components 4n fluid systems

dmportant to safety. (See Definition of Single Faflure.)

Considerstion of redundancy and diversity requirements
for fluid systeas izportant to safety. A “"systen" could
consist of a awmber of subsysteas each of vhich is
separately capable of performing the specified system
safety function. The minimum acceptable redwndancy and
diversity of subsystems and components vithin & subsysten,
and the required fatercomnection and independence of the
subsystens have not yet besn deveiopcd oz defined., (Ses

Criteria 34, 35, 38, 41, end &4.)

Consideration of the type, size, and orientation of possible
bresks in components of the reactor coolant pressure
boundary in determining design requirements to suitadly
protect against postulated loss-of-coolant sccidents, (See

Definition of loss of Coolant Accidents.)

Consideration of the possibility of systematic, nonrandom,
concurrent failures of redundant elements 4n the design
of protection systems and reactivity control systems. (See

Criteria 22, 24, 26 gnd 29.)

It 1s expected that the criteria will be augmented and changed

from time to time as important nev regquirements for these and other

festures are developed.
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vhich the Genersl Design Criteris are mot sufficfent end fer which
additional criteria must be identified and satisfied in the
interest of public safety. Ino particular, it is expected that
additiensl or different criteria will be peeded to take into
&ccount unususl sites and enviroomental conditions, and for
water-cocled nuclsar power units of advanced desige. Also,

there may be water-cooled muclear power unite for which fulfill-
meat of some of the Ceneral Design Criteria may not be necessary
or sppropriste. For plants such as these, departures from the

General Design Criteriz must be identified and Justified.

DEFINITICNS AND EXPLARATIONS

RUCLEAR POWER UNIT

A puclear power unit maszns & nuclear pover rsactor and
associsted equipment necessary for electrical pover generation and
tnciuc!u those structures, systems, and components required to
provide reasonable assurance the facility can be operated without
undue risk to the bealth and safety of the public.

10SS OF COOLANT ACCIDENTS

Loss of coclant accidents mean those postulated accidents that
result froa ths loss of reactor coolant at & rate in excess of the
capability of the reactor ecoolant mskeup systea from breaks in the
Teactor coolant pressure boundary, uwp to and including a break
equivalent in size to the double-ended rupture of the largest pipe
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SINGLE FAILURE

A single failure means an occurrence which rasults in the loas
of capability of a component to perform its intended safety functioms.
Multiple failures resulting from & single oceurrence are consfdered
o be & single faflure. Fluid and electrical systems are considered
to be designed against an sssumed single failure 4f meither (1)
e single failure of any active component (assuming passive coaponents
funcction preperly) nor (2) a aingle fatlure of a passive component
(assuming active coxponsnts function properly), results in & loas
of the capability of the systea to .pirfon its safety functiom.z

ANTICIPATED OPERATIONAL OCCURRENCES

Anticipated operstional octurtences wmess those conditions of
nortnal cperation which are expected to occur one or more times during

the life of the nuclear power unit and include but are not limiced

’anther details relating to the type, size, and orientation of
postulated breaks in specific components of the reactor coolant
pressure boundary are under development.,

znngle failures of passive components in electricsl systems ghould

be assumed in designing against a single failure. The conditions
under vhich a gingle failure of a passive component in a fluld
aystea should de considered in designing the system against a single
failure are under developaent.
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to-icu'ot power ta all recirculation puzps, tripping of the

turbine generator set, isolation of the matin condenser, and loss

of all offsite pover.

CRITERIA
I. OVERALL REQUIREMENTS

CRITERION 1 =~ QUALITY STANDARDS AND RECORDS

Structures, systems, and components important to safety shall
be designed, fabricated, erected, and tested to qualicy standards
commensuzate with the inportance of the safety functions to be
performed. Where generally recognized codes and standards gre wsed,
they shall be sdentified and evaluated to determine their applicability,
sdequacy, and sufficiency and shall be supplemented or modified as
gecessary to assure & quality product in keeping with the required
safety function. A quality assurance progran shall be established
and implemented {n crder to provide adequate assurance that these
structures, systems, and components will satisfacterily perforn
their safety functions. Appropriste records of the design, fabricatien,
erection, and testing of structures, systems, and components important
to safety shall be maintained by or under the control of the nuclear

power wit licensee throughout the life of the unit.

CRITERION 2 = DESICN BASES FOR PROTECTION AGAINST NATURAL PHENOMENA
Structures, systems, and components important to safety shall

be designed to withstend the effecte of natural phenomens such as
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wvithout loss of upc_b:luty to perforn their safety functions. The
design bases for these structures, cyueu,‘md conponents shall
reflect: (1) sppropriate consideration of the most severe of the
gatural phenomens that have been historically reported for the
site and surrounding ares, with eufficient margin for the Umited
accuracy, quantity, and period of time in wvhich the historical
date have been accumulsted, (2) appropriate coabinations of the
effects of normal and sccident ecnditions with the affects of the
patural phenonmena and (3) the importancs of the safety functiens

to be psrformed.

CRITERION 3 - FIRE PROTECTION

Structures, systems, snd components {mportant to safety shall
te designed and located to minimizs, consistent with other safaly
tequirements, the probability and effect of fires and explosions.
Neoeombustible and heat rasistant msterials shall be used iacuv.er
practical throughout the wnit, particularly fa locaticns such as the
contaipment and centrol room. Fire detaction and fighting systeas of
appropriate capacity snd capadility shall be provided and designed to
minimize Che adverse effects of fires on structures, systess, and
componants important to safety., Virs fighting syatems shall be
designad to assure that their rupture or inadvertent operation does
oot significantly impair the safety capadbility of these structures,

systens, and components,.
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Structures, systems, and cozponents important to safety shall
be designed to accormodate the effects of and to be compatible with
the environ_aenn! conditions associated with mormal cperation, main-
tenance, testing, and postulated sccidents, including loss=of-coclant
accidents. These structures, systeas, and components ghall be
sppropriately protected against dynazic effacts, including the
effects cf missiles, pipe vhipping, and discharging fluids, that
Eay result from equipnent fatlures and from events and conditions

cutside the nuclear pover wnit.

CRITERION 5 = SRARING OF STRUCTUREZS, SYSTEMS, AND COMPONENTS

Structures, systeas, and components important to safety shall mot
be shared betveen muclear power units unless it is ¢hown that their
ability to perfors their safety functions {s mot significantly
impaired by the sharing.

I1. PROTECTICN BY MULTIPLY FISSION FROIUCT BARRIERS

CRITERION 10 = REACTOR DESIGN

The reactor core and associated ecoolant, control, and protection
systezs shall be designed with sppropriate margin tc assure that
specified scceptable fuel design lizvits are mot exceeded during any
condition of morsmsl operation, including the effects of anticipated

cparational occurrencas.
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The tsactor core and assccliated coolant systems shall be
deaigned so that $n the power operating range the met effect of the
proapt icherent nuclear feedback characteristics tands to compensats

for a rapid increase in reactivity,

CRITERIOR 12 = SUPPRESSIOR OF REACTOR POWER OSCILLATIONS

The reactor cors and assoclated coclant, contrel, and protscticn
systezs shall be designed to assure that pover oscillations which can
tesult ia conditicns exceeding specified acceptable fuel design limics
are not possible or can be relighbly and readily datected and

suppressed.

CRITERIOK 13 - INSTRUMENTATION AND CONTROL

Instrunentation and control shall be provided to monitor vari~
gbles and systems over their asticipated range for normal operstion
and sccldent conditions, and to maintainm them within prascribed
cperating ranges, including those variables and syatems vhich can
affect the fission process, the integrity of the reactor core, the
reacter coclant pressure boundary, and the containment and its

associsted gystems,

CRITERION 14 ~ REACTOR COOLANT PRESSURE BOUNDARY

The reactor toolant pressure boundary shall be designed, fabricated,
eracted, and tested o as to have an axtremely lowv probability of

sbnormal leakage, of rapidly propagating failure, and of gross rupture.
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CRITERION 1S - REACTOR COOLANT SYSTEM DEZSIGN

The reactor coolant gystem and associated sux{lisry, control, snd
protection systems shall be designed with sufficient sargin to assure
that the design conditions of the reactor coolant pressure boundary
are not excesded during any 'eundtucn of normal operatien, including

anticipated operatiecnal occurrencas.

CRITERIOR 16 « CONTAINMENT DESICN

Reactor contaisment gnd associatsd systems shall be provided to
establish an essentially leaktight barrier against the uncontrollsd
release of radicactivity to the environment and to assure that the
contaiument design conditions important te safety are not excesded

for as long as postulated sccident conditions require.

CRITERIOR 17 - ELECTRICAL POWER SYSTEMS

An onsite electrieal povar system and an offeite elsctrical pover
syatena ghall be provided to parmit functioning of structuras, systams,
eod componeats important to safety. The safaty functieon for each
systen (assuning the other gystexz is not funceioning) shall be ¢o
provide sufficient capacity and capability to assure that (1) specified
acceptable fuel design limits and design conditicns of the reactor
coolant pressure boundary are not exceeded as a result of anticipated
operationel occurrencas and A(z) the cors 1s cocled and contaipment
integrity and other vital functions are maintained in the evant of

postulated accidents,

- 26 = Appendix "a"



. ——

,.;r_‘ R
R I I
- _3_.f.£..‘._,-‘:;=g., 3

-
PYSL e

M. PO VRN @en e cnalunine caas L-oo.-o..‘
. ’ ow e T

and the cnsite electrical distribution systex, shall have sufficlect
independence, redundancy, and testability to perform their safety
functions asswming a siﬁgu failure.

Electrical pever from the transmission matwork to the svitchyard
shall be supplied by two phy;iedly independent transmission lines
(oot pecessarily on separate rights of way) designed and loeated so as
to suitably minizize the likelthood of their simultenecus failurs wder
operating and postulated accident and environmental conditions. Two
physically fndependent eircuits from the evitchyard to the onzice
electrical distributien system shall ba provided. Each of thase
circuits shall be designed to be available in eufficient time
folloving s loss of all cnsice alternating current pover sources and
the other offsite electrical power eircuit, to assure that specified
acceptable fuel design lizits and design conditicns of the reactor
coclant pressure boundary are mot excaeded. One of these circuits
shall be designed to be available within s fev seconds following a
loss~of-coclant accident to assure that core ecooling, containnent

{ntegrity, and other vital safety functions are muintaiped.

Provisicns ehall be included to minimfge the prodability of losing
tlectrical power from any of the remaining sources as & result of, or
colncident with, the loss of pover generated by the nuclesr power
wmit, the loss of power from the transmissfon netvork, or the loss

of power from the onzite elsctrical pover sourcss,
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CRITERION 18 = INSPECI{ON AND TESTING OF ELECTRICAL POWER SYQTF‘(S

Electrical power systems important to safety shall be designed
te permit periodic inspection and testing of important areas and
features, such as wiring, insulation, connections, and switehboards,
to assess the continuity of the systems and the condition eof their
cozponenta. The gystems ghall be designed with a capability to test
periodically (1) the operability and functional performance of the
components of the systems, such as onsite power sources, relays,
svitches, and buses, and (2) the cperability of the systems as &
whole and, under conditions as close to design as practical, the
full operaticnal sequence that brings the systems inte operation,
including operation of applicable porticns of the protection
system, and the transfer of power smong the nuclear power wmit,

the offsite pover system, and the onsite pover systen,

CRITERION 19 - CONTROL ROOM
A control reom shall be provided from which sctions can be
taken to cperate the nuclear power wunit safely under normal eonditions
and to maintain it in a safe condition under accident conditions,
including loss-of-coolant accidents. Adequate radiation protection
shall be provided to permit access and occupancy of the control room
under accident conditions without perscnnel receiving radiation
exposures in excess of 5 rem vhole body, or its equivalent to oy

part of the body, for the duration of the accident.
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ehall be provided (1) with a design capability for prompt hot shutdown
of the reacter, including mecsssary instrumentation and conttols to
maintaip the mnit 40 & safe condition during hot shutdown, and (2)
wvith & potential capability for subsequent cold shutdown of the

tesctor through the use of suitable procsdures.

I1I. PROTECTION AND REACTIVITY CONTROL SYSTEMS

CRITERION 20 - PROTECTION SYSTPM PUNCTIONS

The protection system shall be designad (1) to fnitiate
sutonatically the opsraticn of appropriate systems 4ncluding the
resctivity control systems, to assure that specified acceptable fuel
design limits are vot exceeded as & result of anticipated cperational
occurrences and (2) to sense accident conditions and to faitiate the

operation of systems and components !.nporéant to safety.

CRITERION 21 - PROTECTION SYSTEM RELIABILITY AND TESTABILITY

The protection systexz shall be designed for high functional
reliability and inservice testability commensurate with the safety
functiens to be performed. Redundancy and independence designed {ato
the srotecticn system shall be suffifcient to assure that (1) no
single failure results in loss of the protection function and (2)
temoval from service of any component or channel does not result {n

loss of the required minimum redundancy unless the acceptadle
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dezonstrated. The protection systez ghall be designed to permitc
periodic tek:iag of 1ts functioning wvhen the reactor is in cpeﬁtion.
including & capability to test channels independently to determine

fallures and losses of redundancy that msy have cccurred.

CRITERION 22 - PROTECTION SYSTEM INDEPENDENCE

The protection systexn shall bc.auped to assure that the
effects of natural phenomena, and of normal coperating, maintensnce,
testing, and postulated accident conditions en redundant channels
do not result in loss of the protection function, or shall be
dezcastrated to be scceptable on some other defined basis., Design
techniques, such as functional diversity or diversity io component
design and prisciples of operation, shall be used te the extent

practical to prevent loss of the protection function.

CRITERION 23 - PROTECTION SYSTEM FAILURE MODES

The protection systex shall be designed to fail into a safe
state or iato a state demonstrated to be acceptable on scme other
defined basis 1f conditions such as disconnection of the system, loss
of energy (e.g., electric pover, instrument air), or postulated
adverse envircnments (e.g... extreme heat or cold, fire, pressure,

steam, water, and radiation) are experfanced.

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL SYSTEMS

The protectien systen shall be separated froz control systens
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€2 de Ciriliemee fefause O1 ey wiagle cOntrol eystem eomponent or
channel, or feilure or removal from service of any single protectien
Systex component or channel which is common to the coutrel and
pProtection systams leaves intact g gyster gsatisfying all Teliabilicy,
tedundancy, and {ndependance requiranments of the protecticn systes.
Interconnection of the protaction and control systess shall be
Uzited oo as te assure that safaly {3 oot significantly fmpatred.

TERION 25 - PROTECIION SYSTEM REMENTS FOR REACTIVITY CONTROL

BALFONCTIONS

The protection system shall be designed to assurs that specified
scceptable fuel design limits are not exceeded for any sicgle mal-
functien of the reactivity control systems, euch as accidental
vithdraval (mot ejection or dropout) of control rods or wplanned

diluticn of soluble poisen,

ERITERION 26 = REACTIVITY COXTROL STETEM REDUNDANCY AND CAPABILYITY

Tvo indepandent Tsactivity control systsms of different design
principles and preferably including & positive mechanical mans for
inserting control tods, shall be provided. Each systea shall hgve
the capability to control the rate of Teactivity changes resulting
fron plenned, normal pover changes (focluding xenon burnout) to
assure acceptable fusl design 1limits ara mot exceaded. One of
the systams ghall be capable of teliably controlling teactivicy

changes to assure that wnder conditions of pormsl operations,
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ate margic for malfunctions such as stuck rods, specified acceptadle
fuel dasign limits ars pot exceeded. One of the systems shall be
capable of holding the reactor cors suberitical under cold

conditions.

CRITERIOR 27 -~ COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY

The reactivity contrcl systazs shall be designed to hava a2
combiped capability, in conjunction with poiscn additicn by
the emergency core cooling system, of reliadly controelling e~
getivity chenges to assure that under postulated sccident
conditicns and with appropriate maggin for stuck rods the
capability to cocl the core is maintained.

CRITERION 28 « REACTIVITY LIMITS

The reactivity ecntrel dystems shall be designed vith appropriste
limits oo the potential sacunt and rate of raactivity iacrease to
assure that the effects of postulated reactivity accidents can neitcher
(1) zesult in demage to the reactor coolant pressure boumdary greatar
then limited locsl ylelding nor (2) sufficiently disturb the core, ita
support structures of other raactor pressurs vessel internals to dmpatr
significantly the capability to cool the cors. These postulated
reactivity accidants shall includs considaration of rod ejsction
(unless prevented by positive means), rod dropouz, stsaz linme rupturs,

changes iz reactor coolsat texperature snd pressure, and cold wvater

addition,
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The protecticn end reactivity control systems shall be designed
to assure an extreaely high probability of accomplishing their safery

functions in the event of anticipated operational occurrences.
V. RLUID SISTENS

CRITERION 30 - QUALITY OF REACTOR COOLANT PRESSURE BOUNDARY

Cozponents vhich are part of the resctor coolant prassure boundary
shall be designed, fadricated, erscted, and tested to the highest
quality standards practical. Means shall be provided for dstecting
and, to the extent practical, identifying the location of the source

¢f reactor coolant leakage.

CRITERION 31 - FRACTURE PREVENTION OF REACTOR COOLANT PRESSURE BOUNDARY

The reactor coclant pressure boundary shall be designed with
sufficient margin to assure that when stressed under operating,
maintenance, testing, end postulated accident conditions (1) che
boundary behaves in a nonbrittle manner and (2) the probability of
rapidly propagating fracture is minizized. The design shall reflect
consideration of service tezperatures and ether conditions of the
boundary materisl under operating, msintenance, testing, and postulated
accident conditions and the wncertsisties in determining (1) material
properties, (2) the effects of irradiation on material properties,

(3) residuzl, steady-state ﬁd transient stresaes, and (4) sicge of

flgus,
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Components which are part of the resctor coolant pressure
boundary shall be designed to permit (1) periodic inspection and
testing of tfaportant areas and festuras tc; assess their structural
and leaktight fntegrity, end (2) an appropriate material surveillance

progran for ths reactor pressure vessel.

CRITERION 33 - REACTOR COOLANT MAXEUP

A systea to supply rsactor coolant makeup for protecticn ggainst
e22ll breaks in the reactor coolant pressure boundary shall be pro-
vided. The system safety functicn shall be to assure that specified
acceptable fuel design limits are mot exceeded as a tesult of reactor
coolant less due to leakage from the reactor coolant prassurs
boundary and rupture of small plping or other small components
which are part of the boundary. The systen shall be designed to
assure that for onsite uccfrtcd pover systea coperation (assuming
offsite pover f2 not availadle) and for cffsite electrical pover
Syaten operation (assuming onsite power is mot availadle) the
systen safety function can be acconplished using the pipiag,
pumps, and valves used to maintain coolant inventory during

normal reacter operation.

CRITERION 34 = RESIDUAL HEAT REMOVAL
—cie o oa = R°SIDUAL HEAT REMOVAL

A systea to remove residual heat shall be provided, The system
safety function shall be to transfer fission product decay heat and

other residusl heat from the reactor core at & Tate such that
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specified scceptable fuel design 1imits and the design conditions

of the reacter coclent pressure boundary are not exceeded,

Suitable redundancy in conponents and features, and suitable
interconnections, leak detection, and isolstion capadilities shall
be provided to assure that for onsite electrical povwer system
operation (assuming offsite power s not Aﬂlillble) and for off-
site electrical pover system cperation (assuming onsite pover is
not available) the system safety function can be accomplished,

assuning a single failure.

CRITERION 35 -~ EMERGENCY CORE COOLING

A system to provide abundant eaergency core cooling shall be
provided. The eystem safety functicn shell be to transfer heat from
the reactor core following any loss of cocolant accident &t & rate
such that (1) fuel and elad damage that could fnterfere with continued
effective core cooling is prevented and (2) clad metal-water reaction

is limited to negligible amounts.

Suitable redundancy in components and features, and suitadle
interconnections, leak detection, isclation, and contaimment
capabilities shall be provided to assure that for ensite electrical
power systen cperstion (assuwing cffeite power is not availadle) and
for offsite electrical pover system operation (assuming onsite pover
is not available) the systea safety functicn can be accomplished,

assuming a sicgle failure,

CRITERION 36 = INSPECTION OF EMERGENCY CORE COOLING SYSTEM

The emergency core ceoling systen shall be designed to permit
periodic inspection of important components, such as spray rings in
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to assure the integrity and capability of the systez.

CRITERION 37 - TESTING OF EMERGENCY CORE COOLING SYSTEM

The emergency core cooling system shall be designed to permit
appropriate periodic pressure and fumctional testing to assure (1)
the structural and leaktight integrity of its coxponents, (2) the
operadility and parformance of the active components cf the system,
and (3) the cperability of the system as s whole and, under conditions
&8s close to design as practical, the performence of the full oparational
ssquence that brings the system into cperation, facluding operaticn of
spplicable porticns of the protecticn system, the transfer batween
norasl and emergency power sources, and the eperation of the associsted

cooling water systen.

CRITERION 38 - CONTAINMENT HEAT REMOVAL

A system to remove heat froa the reactor containment shall be
previded, The syster ssfety function shall be to reduce tapidly,
consistent with the functioning of other associated systenms, the
containment pressure and temperature following any loss-~of-coolant

accident and maintsic them at acceptably lov levels,

Suitable redundancy in components and features, and suitsdle
interconnections, leak detection, isolation, and containnent
capabilities shall be provided te assure that for onsite ehctr!.ul.
pover system operation (assuming offsite power 1s not availadle)
and for coffgite electrical power System operation (assuming ensite
pover is not available) the gystex safety function can be

accomplished, aasuming a single failure.
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CRITERION 39 - INSPECTION OF CONTAINMENT HEAT REMOVAL SYSTEM

The contaiment hest rezoval system ghall be designed ¢o pernit
periodis inspecticn of ixportant cozponents, such as the torus,
Sumps, Spray noszzles, snd Piping to assure the integrity and

capadility of the systezn,

CRITERION 40 - TESTING OF CONTAIRMENT EEAT REMDVAL SYSTEM

The contaiment heat removal §ysten shall be designed to permie
appropriate periodic Pressure gad functional testing to assure (1)
the structural and leakeighe integrity of fes components, (2) the
cperability and performance of the active cozponents of the systen,
ang (3) the operadbility of the Systex as a whole, and, under conditions
as close to the design g3 practical, the performance of the full
operational sequence that brings the systez into cperation, including
operation of applicable portions of the Protection system, the transfer
betveen normal and eBergency pover Sources, and the cperation of the

associated cooling wvater systea,

CRITERION 41 - CONTAINMENT ATMOSPHERE CLEANU?

Systens to control fisston products, Rydrogen, ©xygen, and other
substances which zay be released into the raactor containment ghall
be provided a3 fecessary to reduce, consietent with the functxenzn;
of cther assoctlated systezs, the concentration and Quantity of figsion
Products relesged to the environment folloving postulated sccidents,

and to control the c¢oncentration of hydrogen or oxyger and other
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lu!;;uncu in the contsimment stmosphere folloving postulated accidents

te assure that contziment integrity is maintained.

Zach systea shall have suitable redundancy in components and
features, aund suitable interconnections, leak detection, isclatien,
and contaimnent capabilities to assure that for onsite electrical
pover systen operation (assuning offeite power 1is not availadle)
and for offsite electrical pover systen operation (assuming onsicte
pover 1s not available) its safety functiocn can be sccomplished,

assuning & single faflure.

CRITERIOK 42 - INSPECTION OF CONTAIRMENT ATMOSPHERE CLEANUP SYSTEMS

The containment atmosphere cleanup systems shall be designed to

pernit periecdic inspectien of important components, such as filter
frames, ducts, and piping to assure the integrity and capability cof

the systems.

CRITERION &3 - TESTING OF CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS

The contaimment atmosphere cleanup systeas shall be designed
to permit appropriste periodic pressure and fonctional testing to
assure (1) the structural and leaktight {ntegrity of its componests,
{2) the operability and performance of the sctive components of
the systems such as fans, filters, dampers, pumps, and valves and
(3) the operability cf the systens as a whole and, under conditions
a8 close to design as practical, the performance of the full cperational
ssquence that brings the systems intc operation, including operation of
applicable portions ef the protection system, the transfer between
norral and emergency power sources, and the opersticn of associated

systeas.
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CRITERION 44 - COOLING WATER

A systen to transfer heat from structures, systems, and cozponents
important tc safety, to an ultimate heat sink shall be provided. The
systen safety function sghall be to transfer the combined heat load
of these structures, systems, and components under normal cperating

and sccident conditions.

Suitable redundancy in components and features, and suitadle
interconnections, lesk detection, and isolation capabilities shall
be provided to assure that for onsite electrical pover systen opera-
tion (assuming offsite pover 1s not availgble) and for offsite
electrical pover systen cperation (sssuming onsite power is cot avail-
able) the systexm safety function can be accomplished, assuming a
single failure.

CRITERION 45 - INSPECTION OF COOLING WATER SYSTRM
The eooling water systen shall be designed to permit periodic
inspection of important components, such as heat exchangers and piping,

to assure the integrity and capsbility of the systex.

CRITERION &6 - TESTING OF COOLING WATER SYSTEM

The cooling water system shall be designed to permit appropriate
periodic pressure and functional testing to sssure (1) the gtructural
and leaktight integrity of {ts components, (2) the operability and the
perforaance of the active components of the system, and (3) the
operability of the systen as a vhole and, under conditions as close
to design as practical, the performance of the full operaticnal sequence
that brings the systez intc operation for reactor shutdown and for
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portions of the protecticn system and the transfer betvee;x nor=al

and emergency power sources.

V. REACTOR CONTAINMENT

CRITERION SO - CONTAIRMENT DESIGN BASTS
The reactor eontainmant structure, including sccess o.peniagl,
penetrations, and the contaimment heat removsl systez shall be
designed g5 that the ccntainment structure and its internal com~
pPartments can accommodate, without exceeding the design leakage
rate and, with sufficient margin, the czlculated pressure and
temperature conditions resulting from any loss-of-coolant aceidest,
This margiz shall reflect consideration of (1) the effects of
potential energy sources which have mot been facluded {n the deter-
ninztion of the peak conditions, such as energy in steam generators
and energy from metal-water and other chemical reactions that say
result from degraded emergency core cocling functioning, (2) the
limited experience and experimental data available for defining
accident phenovena and contairment responses, and (3) the conservatiss

cf the calculationsl model and input parameters.

CRITERION 351 ~ FRACTURE PREVENTION OF CONTAIRMENT PRESSURE BOUNDARY
—— e /R O NIAINIENL FRESSURE BOUNDARY

The reactor containment boundary shall be designed with
sufficient margin tec assure that wunder operating, maintenance, testing,
and postulated accident eonditions (1) fes ferritic materials behave

1o & ponbrittle manner and (2) the prodabdilicy of rapidly propagating
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servics tazperatures &nd othar conditions of the containment boundary
uaterial during operation, maintenance, tasting, and postulated
sccident eonditions, and the wncartainties iz determining (1)
naterial properties, (2) residual, steady-stats, and transient stresses,

and (3) size of flavs.

CRITERION 52 - CAPABILITY POR COETAYRMENT LPAXACE BATE TESTING

The reactor containmant and other equipmant which may be
subjected to contaimnent tast conditions shall ba designed so that
pericdic fotegrated leakage rate tasting can be conducted at

containmat design pressure.

CRITERION 33 - PROVISIONS POR CONTAINMENT TESTING AND INSPECTION
The reactor containment shall be desigued to perztit (1)
inspection of all important aress, such as penetrations, (2) an

sppropriste surveillance program, and (3) periodic tastiog at
containment design pressure of the leaktightness of penetrations
vhich have resiliect seals and expansion bellows.

CRITERION S& «~ PIPING SYSTEMS PENETRATING CONTAINMENT
st g0 & SoXIRG SISILL TENTIRALING COXTAINMERT
Piping systexs penetrating primary reactor containment shall be

provided with leak detection, 1solstion, and contaimzent cspabilities
having redundancy, reliability, and performance capabilities which
raflect the izportance to safety of isolating thase piping systems.
Such piping systems ghall be designed with a capability to test
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periodically the overability of the {solation valves and associated
App-aruu end to deteraine 1f valva leakage s within acceptadle

limice.

CRITERION 35 ~ REACTOR COOLANT PRESSURF BOUNDARY PENETRATING CONTAINMENT

Each line that is part of the rsactor coolant pressure boundary
and that penetrates primary rsactor contzinment shall be provided
vith containment isolation valves as follows, unless it ean be
demonstrated that the contaimment fsolstion provisions for a specific
class of lines, such as instrument lines, are scceptable on some
other defined basis:

(1) One locked closed fsolation valve {nstle and one locked

closed 1solation valve outside containment. or

(2) One autematic isclation valva inside and one locked closed

isolaticn valve outside containment. or

(3} Ore locked closed isolation valwa fnside and one autematic

isolation valve outside containment. A sizple check valve
may not be used as the automatic 4soclation valve outside
containment. or

(&) One sutomatic isclation valve inside and one automatic

isclation valve cutside comtainment, A simple check valve
uay not be used as the automatic isclation valve ocutside

containment.

1sclation valves ocutgide containment shall be located as close to
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dsclaticn valves shall be designed to take the position that provides

greater safety.

Other appropriate requirements to mininize the prodabdiliey or
consequences of an sccidental rupture of these lines or of lines V
connected to thd shall be provided as necessary tc sssure adequate
safety. Determinatiom of the appropriateness of these tequirenents,
such as higher quality in design, fabricaticn, and testing, additiomal
provisions for inservice inspection, protection against more severe
nstural phenomens, and sdditicaal lsclation valvas and contaimment,
shall include consideration of the population density, use character-
istics, and physical charscteristics of the site envirens.

CRITERION 56 ~ PRIMARY CONTAINMENT ISOLATION

Each line that comnects directly to the contaiament atmosphere
and penetrates primary veactor contairment shall be provided with
contaizment isolation valves as follows, unless it can be demonstrated
that the containment isolation provisions for a specific class of lines
such as instrument lines, are accaPtadle on scce other defined basis:

(1) One locked closed isoclation valve inside and one locked

closed isolation valve outside containzent. or

{2) One automatic isclation valve inside and cne locked closed

isclation valve outside containment. or
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(3) oOne locked closed fsolation valve inside and ene autooatie
\uohtien valve outside containment. A simple check valve
usy not be used as the autonatic isoclation valve ocutside
containment, or

(4) One sutcoatic isolation valve inside and ene sutcmatic
isclation valve outside contaimment. A simple check valve
mey not be used as the automatic isolation valve cutside

containment,

Isclation valves cutside contsinment ghall be located as close to the
containment as practical and upon loss of actuating power, sutomatic
isclation valves shall be designed to take the position that provides

greater safety.

CRITERION 57 - CLOSED SYSTEM ISOLATION VALVES

Each line that penetrates primary reactoer contaimment and is
neither part of the reactor coolant pressure bowndary nmor connected
directly to the containment atmosphere shall have at least ene contain-
ment igolation valve which shall be either automatic, or locked closed,
cr capable of remote manual operation. This valve shall be outside
containment and located as clese to the contaimment &s practical.

A simple check valve may not be used as the gutomatic iseclation

valve.
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CRITERIOR 60 = CONTROL OF RELFASES OF RADIOACTIVE MATERIALS TO TEE
ENVIRONMENT

The nuclear powver unit design shall {nclude means to contrel
suitadly the release of radicactive materiale in gaseocus and liquid
effluents and to handle radfoactive s0l1d wastes produced during
poraal reactor epeﬁ:tcn. including anticipated cperaticmal
occurrences. Sufficfent holdup eapacity shall be provided for
retention of gaseous and liquid effluents containing radicactive
materials, particularly vhere unfavorabls sits environmental condi-
tions can be expected to impose unusual operational limitations

upon the release of such effluents to the environsent.

CRITERIOR €1 - FUEL STORAGE AND EANDLING AND RADIOACTIVITY CONTROL

The fuel storage and handling, radicactive waste, and other
systems vhich may contain radicactivity shall be designed to assure
adequate safety under mormal and postulated accident conditicns.
These systems shall be designed (1) with a capability to permit
inspection and testing of components important to safety, (2) with
suitable shielding for radistion protection, (3) with appropriste
contairment, confinement, and filtering systems, (4) with a residual
heat removal capability having relfability and testadbility that

reflects the importance to safety ef decay heat and other residual
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heat removal, and (S) to prevent significant reductien iu fusl

sterage cooclant imventory under accident conditicnms.

CRITERICN 62 - PREVENTION OF CRITICALITY IN FUEL STORAGE AND EANDLIKG

Criticality in the fuel storage and handling system shall be
prevented by physical systeas or processes, pufcfably by use of

geonetrically safe configurations.

CRITERION €3 - MONITORING FUEL AND WASTE STORACE
dppropriate systeas ehall be provided fa fuel storage and radic-

active vaste systems and associated handling areas (1) to detect
conditions that may result 1in loss of residual hest removal
capability and excessive radiation levels and (2) to fnitilate

appropriste safety actions.

LRITERION 64 - MONITORING RADIOACTIVITY RELEASES

Means shall be provided for monitoring the reactor containment
atzosphere, spaces containing eomponents for recirculation of loss-of~
cooclant accident fluids, effluent discharge paths, and the plant
environs for radicactivity that may be released fm normal operstions,
including anticipsted operational occurrences, and from postulated

accidents.
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B Dated at this
day of 1971.
FOR THE ATOMIC ENERCY COMMISSION
~ W. B. McCool

Secretary of the Commission

{
AN
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APPENDIX “B"

] ; . LA31 U AXTIZinad UN
N - PREVIOUS NOTICE OF PROPOSED RULE MAKING (32 FR 10213)
L PUBLISHED IN THE FEDERAL RECISTER, JULY 11, 1967

1. RH. C. Paxton, Los Alamos Scientific Laboratory, Mexber ASLB Panel
1725761,

2. Eugene Greuling, Duke University Member, ASLS Panel, 7/26/62,
3. Stuart Mclain, Mclatn Associstes, 8/22/67.

4. Einar Svanson, Black and Veatch, 8/25/67.

5. G. J. Stathakis, General Electric Company, 9/5/67.

6. William B. Cottrell, Oak Ridge National Llaboratory, 9/6/67.

7. J. M. Gallagher, Jr., IEEE, Nuclear Science Croup, Raactor
Instrumentation and Controls Standards Subcomittee, 9/6/67.

8, David XN. Barry, III, Scuthern California Edison Coxpany, 9/7/617.
{ S. J. C. Rengel, Westinghouse Electric Corporation, $/8/67.
10. W. 3. Behnke Jr., Commonwealth Edison Company, 9/8/67.
11. Sol Burstein, Wisconsin Electrie Power Cozpany, 9/8/67.
12, L. E. Minnick, Yankee Atomic Flectric Company, 9/8/67,
13. D. M. Leppke, Pioneer Service and Engineering Company, 9/15/67.
\_/ . 14. W. R. Cocoper, Tennessee Valley Autherity, 9/20/67.
R 15. R. E. Wascher, Babeock & Wileox, $/20/67.
16. J. J. Flaherty, Atomics International, 9/25/67.
17. Edwin A, Wiggin, Atomics Industrisl Forum, Tae., 10/2/67.
18. Willdam S. Llee, Duke Power Company 11/2/67.
19, Charles 0'D. Lee, Jr., Specificaticus Engineer, California, 12/20/¢

r—

20, H, B. Stwltt. Gulf General A:mc. Inc.. 2’15,680
21. J. M. West, Combustion Engineering, Inc., 2/21/68.
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APPRNDIX “"c*

RAFT LETTER 70 THE JOINT COMMITTEE ON ATOMIC EXNERCY

1. Enclosad for tha information of the Joint Committee 1s &
copy of & notice of rule making amending the Commission's regulation
"Licensing of Production and Utiliszstien hclli:tu." 10 CTR Part 50
to add an Appendix A, Cansral Design Critsria for Kuclsar Powsr
Plants. Proposed criteriz ware published for comment on July 11,
1967. The criteria in the notice of rule making reflect considers-
tion of the comments received on tha proposed critsris published
for comment and subsequent developwents {n the tschnology and {n the

licensing procass.

2. The criteris establish minimm requirements for the
principal design eriteria ft_!t vater-cooled nuclaar power plants
similar &n deligi and location to plants for which eonstruction
pernits have previcusly been issued by the Commission. They also
provide guidance to applicants for construction peraits for
establishing the principal design criteria for other types of nuclear

powver plants.

3. The amendment will te effective 90 days after publication
in the Federal Register,

4. Enclosed also s a copy of a public announcement we plan to

fssue on this matter in the next fev days.
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DRAFT PUBLIC ANNOURCEMENT

AEC PUBLISHES GENERAL DESIGN CRITERIA
FOR _NUCLEAR POWER PLANTS

The AZC is publighing a revised set of general design criteria
for use in estadlishing the principal design criteria for nuclear

pover plants,

Iz July 1967 AEC published in the Federal Register for publfe
comwent 'General Design Criteria for Nuclear Power Plant Constructicn
Peruits” developed by its regulatory staff. The revision publighed
today reflects extensive comment teceived from 21 groups or
individuals, reviev withiz the AEC, and develepments that have
cceurred in the nuclear findustry since publicatien of the criteria

in 1967.

The regulatory staff has worked clesely with the Commigsion's
Advigory Comittee on Reactor Safeguards in developing the revissd

criteria.

The smendaent to Part 50 of the Comnmission's regulations fixes
rinizun requirements for the principal design eriteria for water-cooled
nuclear pover units similar in design and location to units previcusly
approved by the Comnission for construction. It provides guidance,

also, for establishing the principal design criteris for other
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will be considered be-
RacETRaxen on the proposed
8% No hearing is contemplated
e, but arrangements for in-
rences with Federal Avia.
dmln*’“‘”"“ officlals may be
ntacting the Chlet, Air Traffic
data, views, or arguments

d such conferences must
pmitted in writing {n accord-
this notice in order to become
record for consideration. The
ntained in this notice may
in the light of comments

AT
T

]
a
Sa

ham 1,200-foot transition
ribed in § 71.181 (32 F.R. 2148
would be sltered as follows:
thence southwest along the
undary of V-209 to & 19-mile
centered on the Tuscaloosa,
. thence clockwise along this
Jongitude 87°30°00”° W.; thence
longitude 87°30°00°° W. to
, excluding that por-
colncide with R~2101 and the
Als., transition area ® ¢ **
de

33
2

'R
)

-

BRNRELL
}g?,e.‘i-. fg%i

leted and ** * ¢ thence
along the southeast boundary
longitude 88°00°00” W.;
along’ longitude 88°00°00°*
the north boundary of V-18;
portheast along the north bound-
v-18 to & 19-mile radius arc cen-
the Tuscaloosa, Ala., VORTAC;
along this arc to longl-
wde §1°30°00° W.; thence north along
tude 87°30°00°° W. to point of be-
gning, excluding that portion that
gincides with R-2101 and the Gadsden,
ik, transition area * * °” would be
abettuted therefor.
The proposed additional airspace is
for the protection of IFR opera-
&os gnd for radar vectoring of aircraft
axiving and departing the Birmingham

.
The official docket will be avatlable for

%Ri%’%%

1ege

This is proposed under
action 307(s) of the Federal Aviation
a2 of 1958 (40 US.C. 1348(a)).

ul:ned in East Point, Ga., on June 30,
Jaxzs G. Rocezs,
Director, Southern Region.
X Doc. 67-7949; Filed, July 10, 1987;
8:49 am] _

[ 14 CFR Part 711
lAtrspace Docket No. 67-80-64]

TRANSITION AREA
Proposed Designation

hm Pederal Aviatton Administration
<ty an amendment to Part 71
i Peders} Aviation Regulations that
o designate the Camden, 8.C., tran-

m %:raona may mbgn such
» Views, or arguments as they
Ny dextre, Communications should be

PROPOSED RULE MAKING

submitted In triplicate to the Area Man-
ager, Atlanta Area Office, Attention:
Chief, Alr Traffic Branch, Federal Avia-
tion Administration, Post Offiee Box
20636, Atlanta, Ga. 30320. All communi-
cations received within 30 deys after
publication of this notice in the Froraar
RrcistIr will be considered before scotion
is taken on the proposed amendment. No
hearing is contemplated at this time, but
arrangements for informal conferences
with Federal Aviation Admintstration
officials may be made by contacting the
Chief, Air Trafic Branch. Any dats,
views, or arguments presented during
such conferences must also be submitted
in writing in accordance with this notice
in order to become part of the record for
consideration. The proposal contained in
this notice may be changed in the light of
comments received.

The Camden transition area would be
designated as:

That alrspace extending upward from 700
feet above the surface within a 7-mile radius
of Woodward Field (latitude 34°17°08° N.
longitude 80°33°33° W.): within 2 miles
each gide of the 040° bearing from the
Camden REN (latitude 34°17°02°° N.. longt-
tude 80°33'42.5* W.), extending from the
7-mile radius area to 8 miles northeass of the
RBN.

‘The proposed transition area is re-
quired for the protection of IFR opera-
tions at Woodward Field. A prescribed
instrument approach procedure to this
sirport utilizing the Camden (private)
nondirectional radic beacon is proposed
in conjunction with the designation of
this transition area.

This amendment is proposed under
section 307(a) of the Federal Aviation
Act of 1958 (49 U.8.C. 1348(a)).

l’I.?zsued in East Point, Ga., on June 21,
87.

QGoapon A, WrLLraums, Jr.
Acting Director, Southern Region.

(FR. Doc. 67-7950; Piled, July 10, 1567:
8:49 s.m.)

[14 CFR Part 711
{Alrspace Docket No. €1-EA-1]

FEDERAL AIRWAYS
Supplementa! Proposed Alteration

On March 1, 1967, & notice of proposed
rule making was published in the Fro-
IXAL Rzo1sTrr (32 F.R. 3402) stating that

- the Federal Aviation Agency was con-

sidering amendments to Part Tl of the
Federal Aviation Regulations that would
realign V-1 from Cape Charles, Vsa., via
the INT of Cape Charles 013° and Salis-
bury, Md., 206° True radials; to Salis-
bury; that would designate s segment of
V-138 from Norfolk, Va., via Cape
Charles; to Snow HII, Md, including &
west alternate from Norfolk to Snow Hill
via INT of Norfolk 350° and Snow Hill
226° True radials; and that would revoks
the segment af V-194 from Norfolk to
INT of Norfolk 001° and Cape Charles
313° True radials Floors of 1,200 feet
above the gurface were proposed for thess
alrway segments. These actions were Ppro-

10213

posed to simplity alr traffic control pro-
cedures and fiight planning In the
Norfolk ares.

Subsequent to publication of the notice,
it was determined that the Snow Hill
226° True radial would not support a
Federsl airway. Accordingly, the pro-
posals published in the notice are hereby
cancelled and in leu thereof, considers-
tion is given to the following airway
slignments that would serve the same
purpcse.

1. Redesignate the segment of V-194
from Norfolk via the intersection of Nor-
folk 001° T (008* Mag.) and Harcum,
Va., 072° T (079* Mag.) radials: to the
intersection of Harcum 072° and Snow
Hill 211° True radials.

2. Realign V-1 from Cape Charles via
the intersection of Cape Charles 009° T
(016° M=ag.) and Salisbury 206" T (214°
Mag.) radials; to Salisbury.

Interested persons may participate in

-the proposed rule making by submitting

such written data, views, or arguments
as they may desire. Communications
should identify the airspace docket num-
ber and be submitted in triplicate to the
Director, Eastern Region, Attention:
Chlet, Alr Trafc Division, Federal Avia-
tion Administration, Federal Bullding,
John F. Kennedy International Airport.
Jamasica, N.Y. 11430. All communications
received within 45 days after publication
of this notice in the Frorzar Rrcistzn
will be ‘considered before sction is taken
on the proposed amendment. The pro-
posal contained in this notice may be
changed in the light of comments
received.

An officlal docket will be available for
examination by interested persons at the
Federal Aviation Administration, Office
of the General Counsel, Attention: Rules
Docket, 800 Independence Avenue SW.,
Washington, D.C. 20590. An informal
docket will be avallable for examination
at the office of the Reglonal Air Trafic
Division Chief.

These amendments are proposed under
the suthority of section 307(a) of the
fsezae;u Avlaticn Act of 1858 (49 USC.

’?’sued in Washington, D.C., on July 3,
1867,

T. McCorMack,
Acting Chie}, Airspace and
Alr Trafflc Rules Division.

[FR. Doc. €7-7051; PFiled, July 10, 196T;
8:40 am.)

ATOMIC ENERGY COMMISSION

[ 10 CFR Part 501

LICENSING OF PRODUCTION AND
UTILIZATION FACIUTIES

General Design Criteria for Nuclear
Power Plant Construction Permits

The Atomic Energy Comission has un-
der consideration an amendment to its
regulation, 10 CFR Part §0, “Licensing of
Production and Utilization Facilities,™
which would add an Appendix A, “Gen-
eral Design Criteria for Nuclear Power
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Plant Construction Permits.”' The pur-
pose of the proposed amendment would
be to provide guidance to applicants in
developing the principal design criteria
to be included in applications for Com-
mission construction permits. These
General Design Criteria would not add
any new requirements, but are intended
to describe more clearly present Com-
mission requirements to assist applicants
in preparing applications.

The proposed amendment would com-
plement other proposed amendments to
Part 50 which were published for public
comment in the Feprrat RIcIsTIR On
August 16, 1966 (31 F.R. 10891).

The proposed amendments to Part 50
reflect a recommendation made by &
seven-member Regulatory Review Panel,
appointed by the Commission to study:
(1) The programs and procedures for
the licensing and regulation of reactors
and (2) the decision-making process in
the Commission’s regulatory program.
The Panel's report recommended the
development, particularly at the con-
struction permit stage of a licensing
proceeding, 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 & result, preliminary proposed
criteria for the design of nuclear power
plants were discussed with the Com-
mission's Advisory Committee on Reactor
Safeguards and were informally distrib-
uted for public comment in Commission
Press Release H-252 dated November 22,
1965. In developing the proposed criteria
set forth in the proposed amendments
to Part 50, the Commission has taken
into considerstion comments and sug-
gestions from the Advisory Committee
on Reactor Safeguards, from members
of industry, and from the public.

Section 50.34, paragraph (b), ss pub-
lished for comment in the Frorzar Rxc-
1sTER on August 16, 1966, would require
that each application for & construction
permit include a preliminary safety
analysis report. The minimum informa-
tion to be included in this preliminary
safety analysis report is (1) & descrip-
tion and safety assessment of the site,
12) & summary description of the facil-
ity, (3) s preliminary design of the
facility, (4) a preliminary safety analysis
and evaluation of the facility, (§) an
identification of subjects to be
technical specifications, and (8) & pre-
liminary plan for the organization,
training. snd operation. The following
information is specified for inclusion as
part of the preliminary design of the
facility:

(1) The principsl design criterla for
the facility:

«i) The design bases and the relation
of the design bases to the principal
design criteria;

(iil) Information relative to materials
of econstruction, general arrangement
and approximate dimensions, sufficient

t Inssmuch &s the Commission has under

. consideration other amendments to 10 CFR

; Part 80 (31 F.R. 10801), the amendment pro-
revision

posed herein would be & further to
Part 50 previously published for comment
tn the FProoaul REGISTER.

PROPOSED RULE MAKING

to provide 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 s 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
design and construction of the facllity
or that changes in such criteria have
been justified.

Section 50.34 as published in the Frn-
ErAL REGISTIR on August 16, 19668, would
be further amended by adding to Part 50
a new Appendix A containing the Gen-
eral Design Criteris applicable to the
construction of nuclear power plants
and by & 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
unti! such time as the Commission takes
further action on them.

Pursuant to the Atomic Energy Act
of 1954, as amended, and the Adminis-
trative Procedure Act of 1946, =s
amended, notice is hereby 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 smendments
should send them to the Secretary, US.
Atomic Energy Commission, Washing-

ton, D.C. 20545, within 69
publication of this notice in the g, e
RrcistIr. Comments recetved o "“nq
period will be considered 1t 1y (7 bag
ticable to do 50, but assurancs o "%
sideration cannot be given ex" on.
to comments filed within the % 4
specified. Coples of comments p T
examined in the Commmion-.m’
Document Room st 1717 K sgmf“hlk-
Washington, D.C. w

1. Section 50.3¢(M) (N ({) of
Part 50 is amended 10 read as ro}?o."'.'.”-

§ 50.34 Contents of application,.
nical information safety angjy
port.’

(b) Each application for & ¢

tion permit shall Include & P“Ununu.;
safety analysizs report. The report
cover all pertinent subjects specifieq
paragraph (a) of this section gy gm:
as available information permits, The
minimum information to be fnclygy
shall consist of the following:

Yoin

L L . . .
(3) The preliminary design
facility, including: of the
(1) The principal design criteris o
the facility. Appendix A, “General
Criteria for Nuclear Power Flant Con.
struction Permits,” provides
for establishing the principal degm
criteria for nuclear power plants,
. ] . [ *
2. A new Appendix A is added to rey
as follows:

s Inasmuch as the Commission has unde
consideration other amendments 0 § 503
(31 FR. 10891), the amendment propossd
Berein would be & further revision of § 5034
(1) (3) (1) previously published for comment
tn the Frorzar REGISTIR.

APPENDIX A—GINTRAL DESIGN CRITIRA FOR N&mn Powrzz PLANT ConsTRUCTION Priarmy®
TABLE OF CONTEINTS

Group end title Criterion,
Introduction: No.
1. Overall plant requirements:
Quality Standards.cccecccecas -

Performance Standards

Fire Protection

Sharing of Systems

Records Requtrements

II. Protection by multiple fission product barziers:

Reactor Core

Design.
Suppression of Power Oscillations
Overall Power Coeflictent.

Reactor Coolant Pressurs Boundary

Containment

1. Nuclear and radiation controls:
Control Room.

Instrumentation and Control Systems
Fission Process Monitors and Controls

Core Protection Systams

Engineered Safety Features Protection Systems.
Monitoring Reactor Coolant Pressurs Boundary

Monitoring Radioactivity Releases

Monitoring Fuel and Wasts Storage

ERREZRES Beaan ssvn~

IV. Reliability and testabllity of protection systems:

Protection Systems Reliabliity.

Protection Systems Redundancy and Independence

Single Fallurs Definition

Separstion of Protection and Control Instrumentation SystemsS...... R -
Protection Against Multiple Disability for Protection Systems.....ce--a---~

Emergency Power for Protection 8

ystems
Demonstration of FPunctional Operability of Protection Systems...cceceeee=e
Protection Systems Fail-Safe Design -

(- 3-3-3 32—
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Group and title

vity control:
v. a'w:;.ledumlam:y of Reactlvity Control

0

PROPOSED RULE MAKING

Criterion
No.

Reactivity Hot Shutdown Capability.

Reactivity Shutdown Capability.

Resctivity Holddown Capability

Reactivity Control Systems Malfunction.
Maximum Reactivity Worth of Control Rods

Resctof coolant pressure boundary:

V1. *"gesctor Coolant Pressure Boundary Capability
Reactor Coolant Pressure Boundary Rapid Propagation Failure Prevertion...
Resctor Coolant Pressure Boundary Brittle Fracture Preventiof..cocccecaccca
Reactor Coolant Pressure Boundary Surveillance

. mﬂneered safety features:

Misstle Protection......

A. General requirements for engineered safety features:
Engineered Safety Features Basis for Design

Reliability and Testability of Engineered Sefety Features.oouecace-a-
Emergency Power for Engineered Safety Features

Engineered Safety Features Performance Capability.oceccacocaccccan
Engineered Safety Features Components Capabilityeeaccacccacacacas
Accident Aggravation Prevention

B. Emergency core cooling systems:

€. Containment:

Containment Design Basis

D. Containment pressure-reducing

Systems

E. Alrcleanup systems:

Testing of Alr Cleanup 8
VIOL Fuel and waste storage systems:

Prevention of Fuel Btorage Criticality.

Fuel and Waste Storage Decay Heat

Fuel and Waste Storags Radiation Shielding

Emergency Core Cooling Systems Capabllity. “
Inspection of Emergency Core Cooling Systems 43
Testing of Emergency Cors Cooling Systems COMPOReNtS.eececacanaaas 48
Testing of Emergency Core Cooling Systems 47
Testing of Operationsl Sequence of Emergency Core Cooling Systems.. 48
48
NDT Requirement for Containment Material 80
Reactor Coolant Pressure Boundary Outside Contalnment..eecececces 51
Containment Heat Removal Systems 52
Containment Isolation Valves 53
Containment Leakage Rate Testing 54
Containment Perfodic Leakage Rate Testing. 85
Provisions for Testing of Penetrations 568
Provisions for Testing of Isolation Valves 87
of Contalnment Prmur;-neduclng Bystems. caecceecraea.a 38
Testing of Containment Pressure-Reducing Systams. . eecevccccccceaa B9
Testing of Contalnment Spray Systems 60
Testing of Operational Sequence of Containment Pressure-Reducing
. €1
Inspection of Alr Cleanup Systemsa 62
Testing of Alr Cleanup Systems Components €3
11
Testing of Operational Sequencs of Alr Cleanup SyStemS..eeeuenane,. &5
[0}
87
(]
Protection Against Radicactivity Release from Spent Puel and Waats Storage.. 69

IX. Plant sfluents:

Control of Releases of Radloactivity to the Eavironment

'Mmuchummmmmhuunmmmummnmndmnnblomm
§0 (31 F.R. 10891), the amendment proposed herein would be & further revision to Part 80
Prozzal RromTa.

previously published for comment in the

Introduction. Every applicant for & con-
sruction permit is required by the provisions
o« 135034 to include the principal design
«iteria for the proposed facility tn the ap-
plcation. Thess General Design Criteria

Buclesr power plant. The Genera! Design
Criteris reflect the predominating co’
itk water power reactors az ed and

Under the Commission’s regulations,
Spplicant must provide assurance that
Principal design criteris sncompass all
Rclitty design features required tn the
\rwt of public health and safety. Thers

the design in the interest of public safety.
It i expected that sdditional eriteris will
be needed particulariy for unusual gites and
environmental conditions, and for new and
sdvanced types of reactors. Within this econe

used a3 & reference allowing sdditions or
deletions as an individual ease may warrant,

from the General Design Ori-
teria should be justified.

Tha criteria are designated ss “General
Design Criterts for Nuclear Power Plant Con-
struction Permits” 1o emphasize the key role
they assume at this stage of the loensing
pmg:;.‘mAmtega nnnbeonuugmm
a ory A o Categary B. Experionce has
shown that more definitive informstion is
Reeded at tha construction permit stage for
the items listed in Category A than for those
in Categoery B.

memm

Criterion 1—Quglity Standards (Category
4). Those systems and components of reace
tor facilities which are essential to the pre-

10215

vention of accidents which could affect the
public health and safety or to mitigation of
thelr consequences shall be identified and
then designed, fabricated. and erected to
Quality standards that reflect the imporzance
of the safety function to be performed.
Where generally recognized codes or stand-
erds on design, materials, fadrication. and
inspection are used, they shall be identified.
Where adherencs to such codes or standards
does not suffiice to assure s quality product
in keeping with the safety function, chey
shall be supplemented or modified as neces-
sary. Quality assurance programs, test proce-
dures, and inspection acceptance levels to
be used shall de identified. A showing of
suflictency and applicability of codes, stand-
ards, quality assurance programs, test proce-
dures, and inspection acceptance levels used
13 required.

Criterion 2—FPerformance Standards (Cate-
gory 4). Those gystems and components of
reactor facllitles which are essential to the
prevention of accidents which oould affect
the public health and safety or to mitiga-
tion of their conssquences shall be designed,
fabricated, and erected to performance
standards that will enable the facility to
withstand, without loes of the capability
to protect the public, the additional forces
that might be imposed by natural phenom-"
ena such as earthquakes, tornadoes, fiood-
ing conditions, winds, ice, and other local
site effects. The design bases 80 established
shall reflect: (&) Appropriate considerstion
of the most severe of these ratural phenome
ena that have been recorded for the site
and the surrounding area and (d) an ap-
propriate margin for withstanding forces
greater than those recorded t0 reflect une-
oertainties about the historical data and
their suitadbility as & besis for design.

Criterion 3—Fire Protection (Category 4).
The reactor factlity shall be designed (1) w0
minimize the Uity of events such as
fires and explosions and (2) to minimizs the
potentisl effecta of such events to safety.
Noacombustible and fire resistant materials
shall be used whenever practical throughout
the facility, particularly i sareas contain-
ing eritical portions of the facility such as
containment, contrel room, and components
of engineered safety features.

Crilerion ¢—Sharing of Systems (Category
4). Reactor facilities shall not ghars sys-
tems or components uniess it is shown safe-
ty 18 Bot fmpatired by the sharing. -

Criterion 5—Records Requirements (Cate-
gory 4). Records of the design, fadrication,
and construction of essential components of
the plant ahall be maintained Dy the reactor
operator or under it3 control throughout the
life of the reactor.

II. ProrrcTion 3y Murrrrix Fission Proo-
TCr Banxrres

Criterion 8&—Resctor Core Design (Cate-
gory 4). The peactar cors shall be designed
to function throughout its design lfetime,
without exceeding acceptabdle fuel damage
Umits which bavs been stipulated and fusti.
fled. The cors design, together with reliable
process and decay Rheat removal systems,
shall provide for this eapablility under all ex«
pected conditions of n‘gmn cperation wl.;g
appropriats mmarging uncertainties
for transient situations which can be anti-
cipated, including the effects of the loes of
power to recirculation pumps, tripping out
©f & turbine generator set, lsclation of the
peactor from its primary heat sink, and es
of all offsite power,

Criterion ¥-—Supression of Power Oscilla-
tions (Category B). The core design, together
with reliable controls, shall ensure. that
power oscillations which eculd causs dam-
age In excess of acceptable fual damage
limits are not possible or can be readily
suppressed.
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‘ terion 8—Overgll Power Coeficient
gory B). The reactor shall be desigued
at the overall power coeficient 1o the

power operating rangs shall not be positive,

Criterion 9—Reuactor Coolant Pressurs
Boundary (Category 4). The reactar coolant
pressure boundary shall be designed and
constructed 80 as t0 have an exceedingly low
probability of gToss rupture or significant
leakage throughout itz cesign lifetlme.

Criterion 10—Containment (Category A).

Containment shsll be provided. The con-
talnment structure shall be designed to sus-
taln the initial effects of gross equipment
failures, such as a large coolant boundary
break. without loss of required integrity and.
together with other engineered safety fea-
tures as may be necessary, to retaln for as
long as the situation requires the functional
capability to protect the public.

I11. NUCLEAR ANT RADIATION CONTROLS

Criterion 11—-Control Room (Category B.
The facility shall be provided with & control
room from which actions to maintain safe
operational status of the- plant can be con-
trolled. Adequate radistion protection shall
be provided to permit access, even under sc-
cident conditions. to equipment i the con-
trol room or other areas as necessary to shut
down and maintain safs control of the facili-
ity without radistion exposures of personnel
in excess of 10 CFR 20 limits. It shall be pos-
sible to shut the reactor down and maine
tain 1t in & safe condition If sccess to the
control room is lost due to fire or other cause.

Criterion 12—Instrumentation and Con-
trol Systems (Category B). Instrumentation
and controls shall be provided as required to
monitor and maintaln variables within pre-
-~ribed operating ranges.

; *riterton 13—Fission Process Monitors and
\ itrols (Category B). Means shall be pro-

ed for monitoring snd maintalning cod-"

trol over the fission process throughout cote
1ife and for all conditions that can reason-
ably be anticipated to cause variations in re-
activity of the core, such a3 {ndication of
position of control rods sad oconcentration of
soluble reactivity control poisons.

Criterion 14—Core Protection Systems
(Category B). Core protection systems, to-
gether with associated squipment, shall be
designed to act sutomstically to prevent or
to suppress conditions that oould result In
exceeding acceptable fuel damage Umits.

Criterion 15—Erngineered Safety Features
Protection Systems (Category B). Protectlon
systems shall be provided for sensing accl-
dent situations and initiating the operation
of necessary engineered safety features.

Criterion 16—Monitoring Reactor Coolant
Pressure Boundary (Category B). Means shall
be provided for monitoring the reactor coole
ant pressure boundary to detect leakage.

Criterion 17=—Monitoring Radiocactivity
Releases (Category B). Means shall be pro-
vided for mogitoring the containment st~
mosphere, the facility effiuent discharge
paths, and the facility eavirons for radio~
activity that could be released from pormal
operations, from anticipated transients, and
from accident conditions.

Criterion 18—Monitoring Fuel and Waste
Storage (Category BE). Monitoring and

_alarm Instrumentation shall be provided for
fuel and waste storage and handling sreas for
oconditions that might contribute to loes ot
continuity {n decay heat removal and o
radiation exposures.

axp TESTAZLLITY OF
ProTrCTION BYISTEMS

i i Criterion 19—Protection Systems Reliabil-

ty (Catergory B).

be deaigned for high functional reliability
and in-service teatabllity commensurats with
the safety functions to be performed.

PROPOSED RULE MAKING

Criterion 20—Protection Systems Re-
dundancy snd Independence (Category B).
Redundancy and independence designed into
protection systems sball be suffictent to as-
gure that no single fallure or removal from
umeaofsnyoomponentorcmneloto
syster will result in loss of the protection
tunction. The redundancy provided shall
include, a3 & minimum, two channels of
protection for each protection function to be
served. Different principles shall be used
where necessary to schieve true independ-
ence of redundant instzumentation comse
ponents.

Criterion 2{=Single Failure Definition
(Category B). Multiple failures resulting
from & single event shall be treated a8 &
single failure.

Criterion 22—Separation of Protection and
Control Instrumentation Systems (Category
8). Protection systems shall be separated
from control instrumentation systems to the
extent that failure or removal from service
of any control imstrumentatlon system
component or channel, or of those common
to control imstrumentation snd protection
circuitry, leaves intact & system satisfying
2l requirements for the protection channels.

Criterion 23—Protection Against Multiple
Disability for Frotection Sysiems (Category
B).The effects of sdverse conditions to which
redundant channels or protection systems
might be exposed in common, either under
normal conditions or those of B accident,
shall not result in loss of the protection
function.

Criterion 24—Emergency Power Jor Pro-
tection Systems (Category B) . In the svent of
toss of sll offsite power, sufficient alternate
sources of powsr shall be provided to permit
the required functioning of the protection
systems.

Criterion 25—Demonstration of Functional
Operability of Protection Systems (Category
B). Means shall be included for testing pro-
tection systems while the reactor 18 in opera-
tion to demonstrate that no fallure or loss
of redundancy has occurred.

Criterion 26—Protection Systems Fail-Safe
Design (Category B). The protection systems
shall be designed to fall into & safe stats or
into & state established as tolersble on &
defined basis if conditions such &8 discon-
pection of the system, loss of energy (e 8.
slectric power, instrument atr), or sdverss
snvironments (e.g., extreme heat or cola,
five, steam, or water) are experienced.

V. Rzacrivity CONTROL

Criterion 27—Redundancy of Beactivity
Control (Category 4). At least two independ-
ent resctivity control systams. preferably of
different principles, shall be provided.

Criterion 28—Reactivity Hot Shutdown Ca-
pability (Category 4). At least two of the
resctivity control systems provided shall in-
dependently be capable of making and bhold-

resulting from power
fast to prevent exceeding
damage mits.

Criterion 39—Reactivity Shutdown Cepa-
dility (Category 4). A% least one of the reac-
tivity control systems provided shall be ca-
mm.um;mmmmuwmw
any condition (including anticipated opera-
tional transients) sufficiently fast to prevent
exceeding acceptable fuel damsage s,

grea

, suficlently
scceptable fuel

Bility (Category B). At least one of the resac-
tivity control systema provided shall be
capable of making and holding the core sub-
eritical under any conditions with approprie

ats margins for contingencies.

Criterion 31-——Reactivity Con,
Malfunction (Calegory B). Pitey,
control systems shall be “pt-bl: Py
ing sny single malfunction, smor "y
planred continuous withdrawyy A .
tion) of & control rod, wWithous % e
reactivity translent which omua““"'q
exceeding acceptable fuel dgm.n"“k;:

Criterion_32—Mazimum Reactipisy o
of Control Rods (Category 4). Limyy, *o%
Include considerable margin, ghayl :' “hiey
on the Maximum reactivity worth gf &%
rods or slements and on rates at w20
tivity can be increased to ensury to,
potentisl effects of 3 sudden or largy AL
of Teactivity Canmnot () Tupture the ol
coolant pressure boundary or (b dm‘:h"q
core, ite support structures, or m"""b
{nternals sufficiently to Impair the gmer ™
ness of emergency core coollag. UM

V1. RIACTOR COOLANT PREISSUR: Bovwy,

Criterion 33—Reactor Coolant py,
Boundary Capability (Category 4), 'l'h':n:
dary

frol o

actor coolant pressure boun
capeble of acoommodating without myp b
and with only limited allowance for by
absorption through plastic de:muo':,"n
static and dynsmic loads imposed gn o
boundary component &8 & Pesult of .n,?
advertent and sudden release of energy ,,
the coolant. As & design reference, thy .q:
den release shall be taken as thag -
would result from & sudden reactivity ing,,
tion such a8 rod ejection (unless prevamyy
by positive mechanical means), rod dropoy
or cold water addition.

Criterion 34—Reactor Coolant Preswyy,
Boundary Rapid Propagation Failure Preves.
tion (Category 4). The reactor coolant pry.
sure boundary shall be designed to minimiy
the probability of rapidly propagating typm
fallures. Consideration shall be given (a) g
the potch-toughness properties of materuy
extending to the upper shelf of the Chary
transition curve, (b) to the state ol strem ¢
materisls under static and transient load.
ings, (¢) to the quality control specified for
materials and component fabrication to limn
faw sizes, and (d) to the provisions for con.
trol over service temperature and irradiation
sfects which may require operstions
reatrictions.

Criterion 35—Reactor Coolant Presun
Boungdary Brittle Fracture Prevention (Cats
gory 4) . Under conditions where reactor coal-
ant pressure boundary system oomponenty
constructed of ferritic materials may be sud-
jected to potential loadings, such sz s 1
activity-induced loading, service tempen.
tures shall be at least 120° F. above ths all
ductility transition (NDT) tempersturs o
the component material if the resulting
memnlmeucxpecmwbemw
plastic deformation or 60° F. above the NDT
temperature of the component material ¥
the resulting energy release is expectedtobs
absorbed within the elastic straln energy

range.

Criterion )8—Reactor Coolant Pressure
Boundary Survetllance (Category 4). Rasctar
coolant pressure boundary componenta sball
have provisions for inspection, testing. and
survelllance by sappropriste means to &z
the atructural and leaktight integrity of ts
boundary components during thetr servics
lifetime. For the reactor vesssl, & materis
survelllance program conforming with
ASTM-E-185-68 shall be provided.

VII. INGINEIAED SArrrY FEATURES

_ Criterion 37—Engineered Safety Featurd
Basis for Design (Category 4).

safety features shall be ed in ths fa-
ellity to back up the safety provided by &
core design, the reactor coolant prassurs
boundary, and thelr protection systems. &8
& minimum, such enginesred safety featwe
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esigned to cope with any size re-
st :;.fms‘:ressure boundary break up to
[ 4 including the circumferential rupture of
snd tpe tn that boundary assuming unobe.
82 P9 discharge from both ends.
o5 terion J8—Reliabtiity and Testability of
necred Safety Features (Category A). All
Lo eered safety festures shall be designed
"‘“:ovlde nigh functtonal rellability snad
® P lestabllity. In determining the suit-
res sty of & facility for a proposed site, the
s> of reliance upon and acceptance of
“‘r::herent and eng:ineered safety aforded
¢ 1e systems, including engineered safety
b7 ures, will be Influenced by the known and
188 omonstrated performance capability and
B¢ pility of the systems, and by the extent
"u'nlcn the operability of such systems can
WT eted and inspected where sppropriate
"u,m‘ the life of the plant.
d criteriont 39—Emergency Power for Engi-
ered Safety Features (Category A). Alter-
“u power systems shall be prowded and
Ba¥ ned with sdequate Independency, re-
undaacy, capecity, and testability to permit

e functioning required of the engineered
aafety features. As & mintmum, the onsite

wer systemm and the offsite power system
:;,u each, independently, provide this ca-
pacity sssuming & fallure of & single active
gempoRent I each power aystem.

Criterton ¢0—Missile Protection (Category
4). Protection for engineered safety features
sball be provided sgainst dynamic efects and
pissiles that might result from plant equip-
pent fatlures.

Criterion 41—Engineered Safety Features
performance Capability (Category 4). Ingl-
peered safety features such as emergency
gore cooling and containment heat removal
gysterns shall provide sufliclent performance
apsbility to accommodate partial loss of
installed eapacity and still fulfill the re-
quired safety function. As & minimum, each

ed safety feature shall provide this
required safety function assuming & failure
o & single active component,

Criterion €2—Engineered Safety Features
Components Capabdility (Category 4). Engle
peered safety features sball be designed so
that the capability of each component and
system to perform its required function is
8ot impaired by the effects of a loss-of-cools
ant sccident.

Criterion €£3-——Accident Aggravation Pre-
vention (Category 4). Englneered safety fea~
tures shall be designed so that any sction of
the engineered safety features which might
acceptuste the sdverse after-effects of the
loss of normal cooling 1s avoided.

Criterion 44~—Emergency Core Cooling Sys-
tems Capadility (Category 4). At least two
smergency core cooling systems, preferably
of different design principles, sach with &

pressure boundary, inciuding the
double-ended rupture of the largest pipe.
The performance of each emergency cors

:
:
:
;
]
g
;
8
!
8

&eldent, and (¢) capsh;eu;y otit.h.e shared

or compouent to orm its required
funotion 15 not impaired by the effects of &
loss-of.coolant sccident and is not lost dur-

PROPOSED RULE MAKING

ing the entire period this function s re-
quired following the accident.

Criterion 45—Inspection of LImergency
Core Cooling Systems (Category A). Design
provisions shall be made to facilitate physical
inspection of all critical parts of the emer-
gency core cooling systems, tncluding reactor
vessel jnternals and water injection nozzles.

Criterion 46—Testing of Imergency Core
Cooling Systems Components (Category 4).
Design provisions shall be made s0 that
active components of the emergency core
oooling systems, such as pumps and valves,
can be tested periodically for operability and
required functionsal performance.

Criterion 47—Testing of Emergency Core
Cooling Systems (Category 4). A capability
shall be provided to test periodically the
delivery capabllity of the emergency core
ocooling systems at & location as close to the
core as is practical.

Criterion 48-—Testing of Operational Se-
quence of Emergency Core Cooling Systems
(Category 4). A capability shall be provided
to test under oconditions as closs to design
&S practical the full operational sequence
that would bring the emergency core cooling
systems into action, including the transfer
O alternate power sources.

Criterion 43—Conteinment Design Basis
{(Category 4). Tha containment structure,
including sccess opexnings and penetrations,
and any necesaary containment heat removal
systems shall be designed so that the cone
tainment sgiructure ¢an sccommodate wWithe
out, exceeding the design leakage rate the
pressures and temperatures resulting from
the largest credible energy release following
8 loss-of-coolant accident, including s con-
siderable margin for effects from metal-water
Oor other chemical reactions that could occur
a8 & consequence of failure of emergency
Qore cooling systems.

Criterion 50—NDT Requirement for Con-
tainment Material (Category 4). Principal
load components of ferritic ma-
terials exposed toc the external euvironment
sball be selected 80 that their temperatures
under normal operating and testing condi-
tions are not leas than 30° F. above ol duc-
tility transition (NDT) temperature.

Criterion Si—Reactor Coolant Pressure
Boundary Outside Containment (Category
4). If part of the reactor coolant pressure
boundary iz outside the containment, appro-
priate features &s neceszary ghall be provided
to protect the health and safety of the public
in case of an accidental rupture in that pars.
Determination of the appropriateness of fea-
tures such as {solation valves and sdditional
contalnment ghall include consideration of
the environmental and population conditions

the site.

Criterion S§2—Containment Heat Removal
Systems (Category 4). Where active heat re-
moval gystems are peeded under accident
conditions to prevent sexceeding contain.
ment design pressure, at least two systems,
preferably of different principles, each with
full capacity, shall be provided.

Criterion  53—Containment  JIsolation
Valves (Category 4). Penetrations that re-
quire closure far the ecntalnment function
shall be protected by redundant valving and
associated spparatus.

Criterion Sé—Containment Leakage Rate
Testing (Category 4). Contalnment ghall be
designed so that &2 integrated leaXage rats
testing can be conducted at design pressure
after completion and installation of all pens-
trations and the leakage rates measured over
& sufficlent period of time to verify its cone
formance with required performance.

Criterion §5—Containment Periodic Leak-
ege Rate Testing (Category 4). The eontaine
ment shall be designed so that integrated
leakage rate testing can be done periodically
st design pressure during plant ifetime.

Criterion 88—Provisions for Testing of
Penetrations (Category 4). Provisions ghall

10217

be made for testing penetrations which have
resilient seals or expansion bellows to permit
leak tightness to be demonstrated at design
pressure &t any time.

Criterion 57—Provisions for Testing of 130
lation Valves (Category &), Capabtlity shall
be provided for testing functional operabils
ity of valves and associated spparatus essen-
tis] to the containment function for estabe
lishing that no failure has occurred and for
determining that valve leakage does not
exceed acceptable limits.

Criterion S58—Inspection of Containment
Pressure-Reducing Systems (Category &),
Design provisions shall be made to facllitate
the periodic physical inspection of all impor.
tant compoznents of the contailnment pres.
sure-reducing systems. such as, pumps,
valves, spray nozzles, torus, and sumps.

Criterion 59—Testing of Containment
Pressure-Reducing Systems Components
(Category A). The contalnment pressure-re-
ducing systems shall be designed s0 that
active components, such as pumps and
valves, can be tested periodically for oper
ability and required functional perform-
ance.

Criterion 60—Testing of Contginment
Spray Systems (Category A4). A capebility
shall be provided to test pertodically the
delivery capabllity of the containment spray
system at & position as close to the spray
nozzles a8 is practical.

Criterion 61-—Testing of Operational Se-
quence of Containment Pressure-Reducing
Systems (Category 4). A capability shall be
provided to test under conditions as close
to the design &s practical the full operationsl
sequence that would bdbring the containmens
pressure-reducing systems into sction, in-
cluding the transfer to alternate power

sources.

Criterion 62—Inspection of Air Cleanup
Systems (Category 4). Design provisions shall
be made to facilitate physical Inspection of
all critical parts of containment air cleanup
systems, such s, ducts, fliters, fans, and
dampers.

Criterion 63—Testing of Alr Cleanup Sys-
tems Components (Category A). Design pro-
visions shall be made so that active compo-
nents of the air cleanup systems, such as
fans and dampers, can be tested periodically
for operabdbility and required functional per-
formance,

Criterion §4—Testing of Air Cleanup Sys-
tems (Category 4). A capability shall be
provided for In situ periodic testing and
surveillance of the air cleanup systems to
ensure (a) Aflter paths have not
developed and (b) fliter and trapping mate-
rials have not deteriorated beyond scceptable
limitts.

Criterion 65—Testing of Operational Se-
quence of 4ir Cleanup Systems (Category 4).
A capability shall be provided to test under
conditions as close to design as practical the
full operationsal sequence that would bring
the alr cleanup systems into sction, includ-
ing the transfer to alternate power sources
snd the deaign alr fiow dellvery capability.

VIII. FURL AND WaSTZ STORAGE SYSTZMS

Criterion 68—Prevention of Fuel Sitorage
Criticality (Category B). Criticality in new
be prevented by

proced:

Criterion 67—Fuel and Waste Storage De-
cay Heat (Category B). Rellable decay heat
removal systems shall be designed to prevent
damage to the fuel in storage facilities that
could result in ndimuﬂt{ releass to plant
[ areas or the public environs.

mcﬁzcmum §8—Fuel end Waste Storage
Radiation Shielding (Category B). Bhlelding
for radiation prptection shall be provided in
the design of epent fuel and waste storage
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facilitles az required to meet the require-
ments of 10 CPE 20.

Criterion €9—Protection Agginst Radio-
activity Release From Spent Fuel and Waste
Storage (Category B). Containment of fuel
and waste storage shall be provided If accle
dents could lead to release of undue amounts
of radioactivity to the public environs.

IX. Praxt EITLUINTS

Criterion 70—Control of Releases of Radio-
mmu:mt, o ﬂuwlum mf&t«e mafn's
g:;ury?o maintain control over the plant
radlioective sfiuents, whether gaseous, liquid,
or solld. Appropriate holdup capscity shall
be providad for retention of gaseous, liquid,
or solid effiuents, particulsrly whers unfs.
vorable environmental conditions can be ex-
pected to require operational Iimitations
upon ths releass of radioactive eZuents to
the snvironment. Iz all cases, the design for

radiocactlvity control shall be justified (a)
on the baxis of 10 CFR 20 requirementsg
for normal operations and for any transleng
situation that might reasonabdbly be antici.
pated to occur and (b) on the basis of 10
CFR 100 dosage level guidelines for poten-
tial reactor accidents of exceedingly low
probadility of vccwrTencs except that reduce
tion of the recommended dosage levels may
be required whers high population densities
or very large cities can be afected by the ra-
dicactive efliuents.

(Sec. 161, 68 Stat. 948; 42 US.C. 2201)

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

For the Atomic Energy Commission,

W. B. McCoot,
Secretary.

[F.R. Doc. 67-7901: Filed, July 10, 1967
8:45 am.]
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2, 1903, as amended the
py. 3, 1905, as smended,
3¢ O of September 6, 18961, and the
”‘ 571062 (21 USC, 111-113,
m 120, 121, 123-126, 134D,
;14" part 16, Title 9, Code of Federal
m,m restricting the: Interstate
ggﬂ“ swine and certain products
sd"’”‘ g hog S holera and other come
e diseases, is hereby
the following respects:
nﬂi"‘dn 2, t.ne reference to the State of
) troductory portion of pera-
;nd parsgraph (e) (9) rela
ﬂ“”’é’&u of Ohio are deleted.
+7 33 Stat. 32, as amended, secs. 1,
5“‘ it. 791-192, &3 amended, secs. 1-4,
1265, s3 smended, sec. 1, 75

9 "':;“ i 1 3 and 11, 76 Stat. 130, 133: 21
e, 2, 113, 114g. 118, 117, 120, 131,
"’f,g xm. 134f; 30 PR, 16310, ma
o
mctwe date. The foregoing amend-
pent shall become effective upon issu-

‘“S,,_. amendment excludes & portion of
clsten County, Ohio, from the sreas
qurantined because of hog cholera.
Therefore, the restrictions pertaining to
e interstate movement of swine and
swine products from or through quaran-
areas as contained in § CFR Part
as amended, will not apply to the
aclnded srea, but will continue to a.pp)s
to be quarantined areas described in
§162(e), Further, the restrictions per-
saining to the interstate movement of
swine and swine products from non-
quarantined areas contalned in said Part
76 will spply to the excluded ares. No
gress in Ohio remain under the quar-

-n;e emendment relfeves certain
restrictions presently imposed but no
wnger deemed necessary to prevent the
spread of hog cholera and must be made
effective immediately to be of maximum
benefit to affected persons. It does not
sppear that public participation in this
rule making proceeding would mat:e sd-
ditional information svailable to this
Depariment, Accordingly, under the
sdministrative procedure provisions in
§US.C. 553, 1t is found upon good cause
that notice and other public procedure
%ith respect to the amendment m m-
practicable and unnecessary, and good_
csuse is found for making it effective less

than 30 days after publication in the
Frorzal REGISTER.

Done st Washington, D.C., this 16th
day of February 1971.

¥F. J. Muramy,
Acting Administretor,
Agricultural Research Service.

{FR Doc.71-2380 Filed 3-19-71:8:40 am]

{Docket No. 71-820}

PART 76—HOG CHOLERA AND

OTHER COMMUNICABLE SWINE
DISEASES

Areas Quarantined

Pursuant to of the Act of
Uuzs.xmumemed.mma

No.38—Pt. I3

-

" RULES AND REGULATIONS

Febryary 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 US.C. 111-113, 114g, 115, 117,
120, 121, 123-126, 134b, 1341), Part 76,
Title 9, Code of Federal Regulations, re-
stricting the interstate movement of
swine and certain products because of
hog cholera and other communicable
swine diseases, is hereby amended in the
{following respects:

In §76.2, in paragraph (e)(13) relat-
ing to the State of Texas, subdivision
(xvi) relating to Smith County is deleted,
and new gubdivisions (xxil) and (xxiii)
rels:tnz to Bexar County are added to
read:

(13) Tezas. ¢ * -

(xxit) "That portion of Bexar County
bourided by a line beginning at the junc-
tion of Interstate EHighway 410 and
Farm-to-Market Road 78; thence, follow-
ing Farm-to-Market Road 78 in-a north-
easterly direction to Farm-to-Market
Road 1518; thence, following Farm-to-
Market Road 1518 in a southeasterly and
then southwesterly direction to US,
Highway 87; thence, following U.S. High.
way £7 in a northwesterly direction to
Interstate Righway €10; thence, follow-
ing Interstate Highway 410 in & north-
westerly direction to fts junction with
Farm-to-Market Road 78.

(xxiil) That portion of Bexar County
bounded by & line beginning at the junc-
tion of the Bexar-Mesdina County line
and State Highway 16; thence, following
State.Highway 18 in & southeasterly di-
rection to Farm-to-Market Road 471;
thence, following Farm-to-Market Road
471 in a southwesterly and then northe-
westerly direction to Farm-to-Market
Road 1957; thence, following Farm-to-
Market Road 1857 it & southeasterly and
then ascuthwesterly direction to the
Bexar-Medina County line; thence, fol-
lowing the Bexar-Medina County line én

a northerly direction to its .Iuncﬂan with
state Highway 16.

(Sece. £-T, 23 Stat. 32, ss amended, sece. 1, 2,

481, ua.s-ndu.nsuz 130, 132; 21 US.C.
111. 1132, 113. 114¢. 114, 117, 130, 121, 1231286,
134D, 1341; 29 P.R. 16210, aa amended)

Efective date. The foregoing amend-
ments shall become eflective upon issu-
ance.

The amendments quarantine portions
of Bexar County, Tex., because of the
e:dstenne of hog cholera, This sction is

eemed necessary $o prevent further
sprea.d of the disease. The restrictions
pertaining to the interstate movement of
swine and swine products from or
through quarantined areas as contained
in § CFR Part 76, as amended, will apply
to the quarantined portions of such
county,

The amendments also exclude & por-
tion of S8mith County, Tex., from the
areas quarantined because of hog cholera,
No areas in Smith County, Tex., remsin
under the quarantine, Therefore, the re-
strictions pertaining to the interstate
movement of swine and swine products
from or through quarantined areas as

30--

contalned in 9 CFR Part 76, as amended,
will not comply to the excluded area, but
will continue to apply to the quarantined
areas described in § 76.2(e). Further, the
restrictions pertaining to the interstate
movement of swine and swine products
from nonquarantined areas contained in
said Part 76 will apply 0 the area ex-
cluded from quarantine.

Insofar as the amendments impose cer-
tain further restrictions necessary to
prevent the interstate spread of hog
cholera, they must be made effective im-
mediately to accomplish their purpose in
the public interest. Insofar ss they re-
lieve restrictions, they should be made
effective promptly in order to be of max-
imum benellt to affected persons.

Accordingly, under the administrative
procedure provisions in § US.C. 553, it
1s found upon good cause that notice and
other public procedure with respect to
the amendments are impracticable, un-
necessary, and contrary to the public
interest, and good cause iz found for
making them effective less than 30 days
after publication in the Froreat
RECISTIR.

Done at Washington, D.C., this 16th
day of February 1971.
F. J. MurLEIRN,
Acting Administrator,
Agricultural Research Service.
[FR Doc.T1-3338 Plled 2-19-T1;8:48 am}

Title 10—ATOMIC ENERGY

Chapter k=—Atomic Energy
Commission

PART 50-—LICENSING OF PRODUC-
TION AND UTILIZATION FACILITIES

Genera! Design Criterla for Nuclear
Power Plants.

The Atomic Energy Commission has
sdopted an amendment to its regulations,
10 CFR Part 50, “Licensing of Produc-
tion and Utilizaticn Facilities,” which
adds an Appendix A, “General Design
Criteria for Nuclear Power Plants.”

Section 50.34(a) of Part 50 requires
that each application for a construction
permit include the preliminary design
of the facility. The following information
is specified for inclusion as part of the
preliminary design of the facility:

(1) The principal design criterla for
the facility

(11) The design bases and the relation
of the design bases to the principal de-
sign criteria

11y Information relative to matert-
sls of construction, general arrangement,
and the spproximate dimensions, suffi-
cient to provide reasonable assurance
thst the final design will conform to the
:3“; bases with adequate margin for

ety.

The "General Design Criteria for Nuclear
Power Planta” added as Appendix A to
Part 50 estadblzh the minimum require-
ments for the principal design criteria
for waler-cocled nuclear power plants
similar in design ana location to plants

-
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for which construction permits have
been issued by the Commission. They alsg
provide guldance in establishing the
principal design criteria for other types
of nuclear power plants. Principal des+
sign criteria established by an applicant
and sccepted by the Commission will be
incorporated by reference in the con-
struction permit. In considering the is-
suance of an operating license under
Part 50, the Commission will require gs-
surance that these criteria have been
satisfled in the detalled design and con-
“struction of the facility and that any
changes in such criteria are Justifiea.

A proposed Appendix A, “General De-
sign Criteria for Nuclear Power Plant
Construction Permits” to 10 CFR Part
50 was published in the Frozrar Rrcisten
(32 PR. 10213) on July 11, 1867, The
comments and suggestions received in
response to the notice of proposed rule
making and subsequent developments in
the technology and in the licensing proce
ess have been considered in developing
the revised eriteria which follow.

The revised criteria establish minimum
requirements for water-cooled nuclear
power plants similar in design and loca-

tion to plants for which construction:

permits have been issued by the Commis-
slon, whereas the previously propesed
criteria 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 ed
to increase their usefulness in the ii-
censing process. Additional eriteria de-
scribing specific requirements on matters
covered In more general terms tn the
previously proposed criteria- have been
added to the criteria. The Categories A
and B used to characterize the amount of
information needed in Safety Analysis
Reports concerning each eriterion have
been deleted since additional guidance
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 f 50.34
of Part 50. The term “engineered safety
features” has been eliminated from the
revised criteria and’ the

for “engineered safety features” incor.
porated In the criteria for individual

systems,

Further revisions of these General
Design Criteria are to be expected In the
course of the development of the revised
criteria, important safety considerations
were identified, but specific requirements
related to some of these considerations
have not as yet been suffictently de-
veloped and uniformly applied tn the
licensing process to warrant thelr in.
clusion in the criteria at this time. Thetr
omission does not relleve any applicant
from considering these matters in the
design of a specific facility and satisfy.
ing the n safety requirements,
'l‘h(ﬁecmatteu include t.he t

onsideration of need.-to design

sgainst gingle fallures of passive com=

r&ne;ta in fuld systems tmportant to
ely.
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(1) Consideration of redundancy and
diversity requirements for fluid systems
important to safety. A “system” could
consist of & number of subsystems each
of which is separately capable of pera
forming the specified system safety func-
tion. The minimum acceptable redun.
dancy and diversity of subsystems and
components within a subsystem and the
required interconnection and independ-
ence of the subsystems have not yet
been developed or defined.

(iif) Consideration of the type, size,
and orientation of possible breaks in the
components of the reactor coolant pres-
sure boundary in determining design re-
quirements to suitably protect against
postulated loss of coolant accidents.

(iv) Consideration of the possibility of
Systematic, nonrandom, concurrent fall-
ures of redundant elements in the design
of the protection systems and reactivity
control systems,

In addition, the Commission is glving
cousideration to the need for develop-
ment of criteria relating to protection
against industrial sabotage
tion against common mode
systems, other than the protection and
reactivity control systems, that are im-
portant to safety and have extremely
high reliability requirements.

It iIs expected that these criteria will
be augmented or changed when specific
requirements related to these and other
considerations are suitably identified and
developed.

Pursuant to the Atomic Energy Act of
1954, as amended, and sections 852 and
333 of title § of the United States Code,
the following amendment t0 10 CFR Part
80 is published as a document subject to
codification to be effective 80 days after
publication In the Frozpar, RxcrsTzn. The
Commission invites al} {nterested per-
sons who desirs to submit written com-

» UB. Atomic Energy Commis.
Chict, Pubiie pomsenis: 845, Atention:
1] m
45 days after publication of this notice
in the Froxzar Rrcrstez, 8uch submis-
slons will be given consideration with the
vlc.geto‘possible t:urtherbelmendmenﬁ
S 0f comments may be examined
the Commission’s Public Document Room

at 1717 H Street NW., Washington, DC.
1. Section 50.34(a)(3) (1) s amend
to read as follows:

£ 50.34 Contents of licatio -
nical Infor:uti:n..pp msi tech

(8) Preliminary safety enalysis report,
Each application for s construction per-
mit shall include a preliminary safety
analysis report. The minimum informa.
tion to be included shall consist of the
following:

.. [
- (3) The preliminary design of the fa-

R e e
criteria for
General Design

principal
the facility. Appendix A,

® General design criteria for chamical
essing facilities ars belng daveloped.

proc-

~

Criteria for Nuclear Power Plang,
lishes minimum requiremengy for
prix;cipal design mna for wate,.
nuclear power p 8

and :?cation to oz In
struction permits have previo
issued by the Commission —

permits in estab) principa)

taby
v e
plants for whiq:’%

an.
and proﬂb%d!
guidance to applicants for eons%

criteria for other s 0 desigy
eyt types of nucleay Powey

L ] L]
2. A new Appendix A is added ”.'Qd

as follows:

APPINDIX A—GrNERas Desiex Crrroag,
chx.nz?om?!-mn

Tadle of Contengy
INTRODUCTION
DETINITIONS

Nuclear Power Unit.

Loss of Coolant Aocidents,

Single Failure,

Anticipated Operational Occurrences,

CRITEZRIA
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Fire Protection. -
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IL Protection by Multiple Fission Prod.
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Reactor Design. -
Reactor Inberent Protection..........
Suppression of Reactor Power Oecillg-
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Reacter Coolant Pressurs Bo
Reactor Coolant System Design.......
Contatnment Design.
Electrical Power Systems. ... -~
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Power Systems .
Contral Room.

1. Protection and Reactivity Control
Systems:
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Protection System Reliabdility and Test.
abllity
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Reactor Containment:

Containment Design Basis........... 50
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puel Storage and Handling and Radio-

activity Contral 61
prevention of Criticality in Puel Store
sge and Eandling. a2

Monitoring Puel and Waste Storage... 63
Monitoring Radicactivity Releases.._.. €4

INTRODUCTION

Pursuant to the provisions of §30.3¢, an
lleation for & construction permit must
inctuds the principal design eriteria for s
factlity. The principal design cri-
teris establish the necessary design, fabrics-
ton, construction, . 8nd perfarmance
nts for structures, systems, and
eomponents important to safety: that is,
stractures, systems, and components that
provide reasonable assurance that the facility
can be operated without undue risk to the
health and safety of the public.

Tiese Ceneral Design Criteris establish
minimum requirements for the principal
design  criteria for water-cooled nuclear
power plants similar in design and location
$o plants for which construction permits have
been issued by the Commission, The General
Derign Criteria are alsc eonsidered to be gen-
eully applicable to other types of nuclear
power units and are intended to provids
guidance In establishing the principal de-
gn eriteria for such other units, :

The development of these General Design
Criteria 15 not yet complete. For example,
motthednﬂmuouuedmnncmn-
fcation. Alsc, some of the specific design re-
quirements for structures, systems, and eom-
ponents important to safety have not as yet
been suitably defined. Thelr omission doeg
80t relieve any sapplicant from considering
these matters in the design of & specific factli~
t7 snd satisfying the Recessary safety re-
quirements. These matters include:

(1) Considerstion of the need to destgn
Sgalnst single failures of passive components
o fuld systems

Lmportan
Definition of S{ngle Pallure.)
\3} Constderation of redundancy and di-
Yenity requirements for fuild systems tmpore
tot 1o safety, A “system” could consist of

Pndencs of the su have not yet

been daveloped or detued, (Ses Critecis o
¥.98,41,a0a44,) -
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(3) Consideration of the type, size, and
orientation of possible breaks in components
of the reactor coolant pressure boundary tn
determining design requirements to sultably
protect against postulated loss-of-¢oolant
acckients. (See Dednition of Loss of Coolant
Accidents.)

(4) Consideration of the possibility of sys-
tematic, nonrandom, concwrest fallures of
redundant elements in the design of protec-
tion systems and reactivity control systems.
(See Criteris 22, 2¢, 26, and 29.)

It 15 expected that the criteria will be
augmented and changed from time to time
43 lmportant Dew requirements for these and
other features are developed.

There will be some water-cooled nuclear
power plants for which the General Design
Criteris are not sufficient and for which
additional eriteria must be identified and sat-
isfied In the interest of public safety. In par-
ticular, it I8 expected that additional or dif-
ferent criteria will be needed toc take Into
account unusual sites and envirocmental
conditions, and for water-cooled nuclear
power units of advanced design. Also, there
may be water-cooled nuclear power units for
which fulflllment of some of the General
Design Criteris may not be RECEsSATY O ap-
propriate. For plants such &3 these, depar.
tures from the General Design Criteria must
be identified and justified.

DIFINITIONS AND EXFLANATIONS

Nuclear power unit. A nuclear power unit
means & nuclear power rem! lngumod-
ated equipment necessary for electri power
generation and includes those strustures,
systems, and ents required to provide
reasonable assurance the facility can be oper-
ated without undue risk to the health and
safety of the publie.

Loss of coolant accidents. Loss of coolant
accidents mean those postulatad accidents
that result from the loes of reactor coolant
6% & rate In excess of the capability of the
reactor coolant makeup gystem from breaks
in the reactor coalant pressure boundary, up
to and including s break equivalent In size
to the double-ended rupture of the largest
Pipe of tha reactcr coolant syatem.t

Single fatlure. A single fallure means an
occurrence which pesults I the loss of
capabllity of & component to perform its
intended safety functions. Multiple fallures
resulting from & single occurrence are con-
sidered to be & single fallure. Fluld and
electrical systems are considersd to be de-
signed agiinst an amumed single fallure if
petther (l)‘smlnmmnoztnyncu\:
component (smuming pazsive componen
function property) mor (2) s singls faflure
of & passive eomponent (assuming sctive
components function properly), results 1a o
k-ozthnupubmtyo!mmumwpc-
form its safety functions®

- Anticipated operational occurrences. Antics
ipated cperstional occurrences mean those
conditicns ¢f normal operation which are
expected t0 occur cne or more times ¢

the life of the nuclear power unit and include
but are not limited to loss of power to all
recirculation pumps, tripping of the turbine
generator eet, isolation of the main cone
denser, and loss of sll offsite power.

1 Purther details relating to the type, size,
and orientation of postulated breaks in spe-
cific components of the reactor coolant pres-
sure

are under development.
$Single failures of paszive components in
electrical be amsumed in

should

against & singie fallure. The cone
ditions under which s
passive component In & fuid system should
be considered In designing the system against
& single failure are under development.

fallure of o
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CRITIRIA
1. Overall Requirements.

Criterion 1—Quality standards and records.
Structures, systems, anag components ime
portant to safety shall be designed, fabrte
cated, erected, and tested to quality stande-
ards commensurate with the importance of
the safety functtons to be performed. Where
generally ized codes and standards are
used, they shall be identified and evaluated
to determine their applicability, adequacy.
and sufficiency and sha!l be supplemented or
modified a8 necessary to assure s quality
product Ir keeping with the required safety
function. A quality assursnce program shall
be established and implemented in order to
provide adequate assurance that these struce.
tures, systems, and components will satise
factorily perform their safety functions.
Appropriste records of the design, fabrica-
tion, erection, and testing of structures. Sys~
tems, and components important to safety
shall be maintained by or under the control
of the nuclear power uzit licensee throughout
the life of the unit.

Criterion 2—Design dases for protection
against natural phenomena. Structures, sys.
tems, and compogents important to safety
shall be designed to withstand the effects of
Batural phenomena such as earthquakes,
tornadoes, hurricanes, floods, tsunamt, and
seiches without loes of capability to perform
their safety functicns. The design bases for
these structures, systems, snd components
shall reflect: (1) Appropriate consideration
of the most severe of the natural phenomens
that have been historically reported for the
site and surrounding ares, with suflicient
mATgin for the Umited SccursCy, quantity,
and pericd of time in which the historical
data have been sccumulated, (2) sppropriate
combinations of the effects of normasl and
accident ecnditions with the effects of the
Batural phenomens and (3) the importance
of the safety functions to be performed.

Criterion 3—Fire protection. Structures,
systems, and components important to safety
shall be designed and located to minimize,
consistent with other safety requirements,
the probability snd efect of fires and ex-
plostons. Noncombustible and heat resistant
materials shall be used wherever practical
tarcughout the- unit, particularly in loca-
tlons such as the containment and control
room. Fire detection and fighting systems
of appropriate eapacity and capability shall
be provided and designed to minimizs the ad-
verss effects of fires on structures, systems,
snd eomponents tmportant to safety. Pire-
fighting systems shall be designed to assure
that their rupture or insdvertent operation
does pot gignificantly impatr the safety capa-
bility of theee structures, systems, and
components,

Criterion é—~Environmental and missile ds-
rign Ddases. Structures, systems, and 'com-
ponents important to safety shall be designed
to accommodate the effects of and to be com-
patible with the enwrionmenta! conditions
sssocisted with normal operation, mainte-
nance, testing, and postulated sccidents. ine
cluding Joss-of-coclant sccidents. Thess
structures, systems, and components shall de
sppropriately protected against dynamie of-
fects, including the effects of missiles, pipe
whipping, and flulds, that may
result from equipment fallures snd from
events and conditions outaids the nuclear
power unit,

Criterion §—Sharing of structures, systems,
and eomponents. Structures, systems. and

components important to safety shall not be
shared between nuclear powsr units unless
it is ghown that thelr ability to perform their
safety functions s mot significantly im.
paired by the sharing,
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I1. P-otection by Multiple Fission Product
Barriers

; “-iterion 10—Reactor design. The reactor
e and associated coolant, ecntrol, and
\pﬁ:ecnon systems shall be designed with
appropriate margin to assure that specified
acceptable fuel design limits ars ROt &Xe
ceeded during any condition of normasl Cpe
eration. including the effects of snticipated
operational occurrences.

Criterion 11—Reactor inherent protection.
The reactor core and assoclated coolant sys-
tems shall be designed so that in the power
operating range the net effect of the prompt
inherent nuclear feedback characteristics
tends to compensate for & rapid increase In
reactivity.

Cnterion 12—Suppression of reactor power
oscillations. The reactor core and associated
coolant, control, and protection systems shall
be designed to assure that power oscillations
which can result in conditions exceeding
specified acceptable fuel design Umits are
pot possible or can be rellably and readily
detected and suppressed.

Criterion 13—Instrumentcgtion and control
fonstrumentation and control shall be pro=
vided to monitor varisbles and systems over
their anticipated range for normal operation
and accident conditions, and to maintaln
them within prescribed operating ranges,
fncluding those variables snd systems which
can affect she fiaston process, the integrity of
the reactor core, the reactor coolant pressure
boundary, snd the containment and its

- gssociated systems.

Criterion 1é—Reactor coolant pressure
boundary. The reactor coolant pressure
poundary shall be designed, fabricated.
erected, and tested 50 43 to have an extremely

fow probabtlity of sbnormal leakage, of

rapidly propagating fallure, and of gross
" ~apture.

Criterion 15—Reactor coolant system de-

gn. The reactor coclant system and &880«
¢iated suxillary, control, and protection sys-
tems shall be designed with suficlent margin
to sssure that the design conditions'of the
geactor coolant pressure boundary are not
exceeded during sny econdition of normal
operstion, including snticipated operational
occurrences.

Criterion 18—Containment design. Reacs
tor contalnment and associated systems ghall
be provided to establish an essentially leake
tight barrier sgalnst the uncontrolled re-
lesse of radioactivity to the environment and
to assure that the containment design cole=
ditions important to safety ars Dot exe
ceeded for s long ss postulated accident
conditions require.

Criterion 17—Llectrical power systems. AR
onsite electrical power system and an offsite
electrical power system shall be provided
to permit functioning of structures, sys-
tems. and components important to safety.
The safety function for esch system (assume
ing the other system i3 bot Tunctioning
shall be to provide sufiicient capacity and
capability to assure that (1) specified ac-
ceptable fuel design limits and design coa-
ditions of the reactor coclant pressurs bounde.

are not exceeded as & result of antice
ipated operational occurrences aund (1) the
core is ecoled and containment integrity and
other vital functions sre maintained in the
event of postulated sccidents,

The onsite electrical power sources, include.
ing the batteries, and the onsite electrical
distribution system, ghall have sufficlent in-
dependence, redundancy, and testability to
perform their safety functions assuming &
single failure.

Electrical power from the transmission nets

i vork to the switchyard shall be supplied by
transmission

two physically independent
lines (not necessarily on separate rights of
way) designed and located 50 as to suitadly
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minimize the likelthood of thelr simultaneous
fallure under operating and postulated accle
dent and environmental! conditions. Two
physically independent circuwits from the
switchyard to the onsite electrical distribue
tion systém shall be provided. Each of thess
ctreuits shall be designed to be available In
sufficient time following s loss of all onsite
slternating current power sources and the
other offsite slectrical power circuit, to assure
that specified scceptable fuel design Umits
and design conditions of the reactor coolant
pressure boundary are not exceeded. One of
thess circuits shell be designed to be avalle
sble within a few seconds following & loss«
of-coolant accident to assure that core cools
ing, containment lutegrity, and other vital
safety functions are msintained.

Provisions shsall be included to minimizs
the probability of losing electrical power
from sny of the remaining sources s & result
of, or coincident with, the loss of power gen-
erated by the nuclear power unit, the loes of
power from the transmission network, or the
loss of power from the onsite electrical power
sources. o

Criterion 18—Inspection and testing of
electrical power systems. Electrical power sys«
tems important to safety shall be designed
to permit periodic inspection and testing of
important areas and features, such as wiring,
insulation, connections, and switchboards,
to assess the continuity of the systems and
the condition of their compornents. The sys=
tems shall be designed with & capability to
test periodically (1) the operabllity and
functional performance of the components
of the systems, such as onsite er sources,
relays, switches, and buses, and (23) the op-
ersbility of the systems as a whole and, under
conditions as close to design as practical, the
full operation sequence that brings the sys-
tems into operation, including operation of
applicable porticns of the protection system,
and the transfer of power among the nuclear
power unit, the offsite power system, and the
onsite power system. .

Criterion 19—Control room. A control room
shall be provided from which sctions can be
taken to operate the nuclear power unit
safely under normal conditions and to maine
tain it in & safe condition undec sccident
conditions, including loss-cf-coolant a&ccle
dents. Adequate radiation protection shall be
provided to permit access and occupancy of
the control room under accident conditions
without personnsl recelving radiation ex-
posures in exceas of § rem whole bedy, or
its equivalent to any pert of the body, for
the duration of the accident.

Equipment at sppropriate locations out-
side the control room shall be provided (1)
with s design eapability for prompt hot shut-
down of the reactor, including necessary
tnstrumentation and controls to maintain.
the unit in s safe condition during hot shut-
down, and (3) with s potential cspability
for subsequent cold shutdown of the reactor
through the use of suitabls procedures.

[I1. Protection end Reactivity Control
Systems

Criterion 20-—Protection system functions.
The protection system shall be designed (1)
to initiate sutomstically the operation of
sppropriate systems including the reactivity
control systems, to assure that specified ac-
ceptable fuel design limits are not exceeded
a3 & result of enticipated operational oce
currences and (2) to sense accident condie
tlons and to initiate the operation of systems
and compognents im t to safety.

Criterion 21—Protection system reliadility
end testability. The protection system shall
be designed for high functicnal rellabllity
and inservice testability commensurate with
the safety functions to be performed. Re-
dundancy and indspendence designed into
the protection system shall be sufliclent to

assure that (1) no single fall

loss of the protection !uncmm '};‘t‘ In
moval from service of &2y componers '™
channel does Rot result In loes of to
quired mintmum redundancy unlese th: e,
ceptable reliabllity of operation of %
protection system can be otherwiss the
strated. The protection system lhmd:.%'
sigued to permit periodic testing of

1% tup,.
tioning when the reactor I8 in operyy
including s capabllity to test h"‘l’:-

dependently to determins fatlures
of redundancy that may have oc i oy

Criterion 23—Protection system inde
ence. The protection system shal] b.m
signed to assure that the effects of naryy,
phenomena, and of normal operating, ml:‘
tenance, testing, and postulated wcclden:
conditions on redundant channels ¢o t
result in loss of the protection function o
shsll be demonsirated to be acceptably or
some other defined basis. Design eechmq“"‘
such as functional diversity or diversity %
component deslgn and principles of opery.
tion, shall be used to the extent practical gy
provent loes of the protection function,

Criterion 23—Protection system failyq
modes. The protection system sball be g,
signed to fall into & safe state or Into & staty
demonstrated to be acceptable on some other
defined basis if conditions such &s discon.
nection of the system, loss of energy (¢ £
slectric power, instrument air), or postulateg
sdverss environments (eg. extreme heat o
cold, fire, pressure, steam, Water, and radis.
tion) are experienced.

Criterion 2¢-—Separction of protection ang
econtrol systems. The protection system shall
be separated from ocontrol systems to the ex.
tent that failure of any single control system
component of channel, or fallure or removal
from service of any single protection system -
component or channsl which is common g
the control and protection systerms leaves in.
tact & system satisfylog all reliability, re.
dundancy, and independence requirements
of the protection system. Interconnection of
the protection and control systems ghall be
limited so a8 tO assure that safety is not sig-
pificantly impalred.

Criterion 35—Protection system requires
ments for reactivity control malfunctions,
The protection system shall bs to
assure that specified scceptable fuel design
Uimits are not exceeded for any single male
function of the reactivity control gystems,
such as accidental withdrawal (not ejection
or dropout) of control rods or unpianned
dilution of soluble polson.

Criterion 38—Reactivity control system re.
dundanc] end capability, Two independent
reactivity control systems of different design
principles and preferadbly including s positive
mechanical means for control rods,
shall be provided. Each system shall have the
capabllity to control the rate of reactivity
changss resulting from planned, normal
power changes (iac)
assure acceptable fuel design limits are not
exceeded. One of the systems shall be capa~
ble of reliably controlling reactivity changes
to assurs that under conditions of normal
operations, including anticipated operational
occurrences, and with appropriste margio
for malfunctions such as stuck rods, specl-
fled acceptable fuel design limits are Dot €X-
cesded. One of the systems shall be capable
of holding the reactor core subcritical under
cold conditions.

Criterion 27—Combined reactivity control
systems capability. The reactivity control
cymmlbnnbodulgnedtohsnsoombmd
capability, in conjunction with polson addle
core oooling

ditions and with sppropriate margin
nuugroauup-mmywcoozmmu
maintained,
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iterion 28—Reactivity limits. The re.
”‘:,", control systems shall be designed
it o propriate limits on the potential
"‘w“ng and rate of reactivity Increase t0 as.
ot that the effects of postulated reactivity
$UT% ents can Deither (1) result in damage to
e peactor coolant pressure boundary greater
e FeR0 ited local ylelding Dor (2) sufi-
Be iy disturb the core. its support struc.
ciel T or other reactor pressure vessel inter-
wure 'o impsir significantly the capebility to
288 1 o Core. These postulated reactivity
\dents shall include consideration of rod
tog (unless prevented by positive
et . rod dropout, steam line rupture,
anges in reactor coolant temperature and
e sure, and cold water addition.
PR terion 29—Protection against antici-
od operational occurrences. The protec-
ot snd reactivity control systems shall be
HOP sed to assure an extremely high probe
\lity of accomplishing their safety func-

o 1o the event of anticipated operstional
nees.

oS

1V, Fluid Systems

criterion 30—Quality of reactor coolant
essure boundary. Components which are
::,; of the reactor coolant pressure boundary
shall be designed, fabricated, erected, and
to the highest quality standards prac-

. Means shsall be provided for detecting

. to the extent practical, identifying the
jocstion of the source of reactor coolsnt

Criterion 31—Fracture prevention of re-
octor coolant pressure boundary. The reactor
eoclant pressure boundary shall be designed
with suficient margin to sssure that when
stressed under operating, maintensnce, teste
ipg, sod postulated accident conditions (1)

poundary bekaves in a nonbrittle manner
sod (3) the probebility of rapidly propa-
fracture Is micimized. The design

shall reflect consideration of service tempera-
tures anc other conditions of the boundary
material under operating, maintenance, test-
ing, snd postulated accident conditions and
tbe uncertainties in determining (1) maste-
ris} properties, (3) the eSects of irradistion
on msterial properties, (3) residusl, steady-
sate and transient stresses, and (4) size of

gaws.

Criterion 32—Inspection of reactor coolant
pressure boundary. Components which are
part of the reactor coolant pressure boundary
shall be designed to permit (1) periodic in-
spection and testing of important areas and
features to assess their structural and leak-
tight integTity, and (2) an appropriate mate-
nal surveillance program for the resctor
pressure vessel,

Criterion 33—Reactor coolant makeup. A
system to supply reactor coclant makeup for
protection against small breaks in the re-
actor coolant pressure boundary shall be
provided. The system safety function ghall
be to assure that specified acceptable fuel
design Umits are not exceeded as & result of
teactar coolant loss due o leakage from the
teactor coolant pressure boundary and rupe
turs of small piping or other small compo~-
bents which are part of the boundary. The
System shall be designed tc assure that for
onsite electrical power system operation
lassuming offsite power is not available) and
for offsite electrical power system operstion
{assuming onsite power 18 not available) the
STitem safety function can be sccomplished
using the piping, pumps, and valves used to
maintein coolant inventory during normal
teactor operation.

Criterion 34—Residual heat removal. A sys~
tem to remove residual heat shall be pre-
Yided. The system safety function shall be
‘o transfer fission product decay heat and
Other residual heat from the reactor core at
8 rate such that specified acceptable fuel
design limits and the design conditions of
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the reactor coolant pressure boundary are
aot exceeded.

Suitable redundancy in components and
features, and suitable interconnections, leak
detection, and isolstion capabilities shall be
provided to assure that for onsite electrical
power system operstion (ssswming offalte
power is not avallable) and for offsite elec-
trical power system operation (assuming one
site power is not available) the system safety
function caa be accomplished, assuming &
stogle fallure.

Criterion 3S5—Emergency core cooling. A
system to provide abundant emergency
cors cooling shall be provided. The system
safety functioR shall be to transfer heat
from the reactor core following any loss of
coolant accident at & rate such that (1) fuel
and clad damsge that could interfere with
continued effective core cooling is prevented
and (3) clad metal-water reaction is limited
to negligible amounts.

Suitable redundancy in components and
features, and suitable interconnections, lesk
detection, isolation, and containment capa-
bilitles ghall be provided to assure that for
onsite electrical power system operstion (ss-
suming offsite power is not avsilable) and
for offsite slectrical power system operation
(assuming onsite power is not avatlable) the
system safety function can be accomplished,
sssuming 8 single failure,

Criterion J6—Inspection of emergency
core cooling system. The emergency core
cooling system shall be designed to permit
periodic inspection of important compo-
nents, such as spray rings in the reactor
pressure vessel, water injection nozzles, and
piping. to sssure the i{ntegrity and capability
of the system.

Criterion 37—Testing of emergency core
cooling system. The emergency core cooling
system shall be designed to permit &ppro-
priate periodic pressure and functional test-
ing to assure (1) the structural and lesk-
tight integrity of its components, (2) the
operability and performance of the active
components of the system, and (3) the opere
ability of the system as s whole snd, under
conditions as close to design as practical, the
performance of the full operaticnal sequence
that brings the system Into operation, in-
cluding operation of applicable portions of
the protection system, the transfer between
normal and emergency power sources, and
the operation of the sssociated cooling water

system.

Criterion 38—Contatnment Reat removal.
A system to temove heat from the reactor
containment shall be provided. The system
safety function shall be to reduce rapidly,
consistent with the functioning of other
associated systems, the conotatoment pres-
sure-and temperature following any loss-of=
coclant sccident and masintain them at
acceptably low levels,

Suitable redundancy in components and
features, and suitable intsrconnections, leak
detection, tsolation, and contalnment capa~
bilities shall dbe provided to assurs that for
ousite electrical power system operation (as-
suming offsite power is ot available) and
for ofisite electrical power system operation
(assuming onsite power is not available) the
system safety function can be sccomplished,
sssuming & single fallurs.

Criterion J9~—Inspection of containment
heat removal system. The containment heat
removal system shall be designed to permit
periodic inspection of important components,
such as the torus, sumpe, spray nozzles, and
piping to assure the integrity and capabdllity
of the system.

Criterion 40—Testing of containment heat
removal system. The countalnment heat re-
moval system ghall be designed to permit
appropriate periodic pressure and functional
testing to assure (1) the structural and
leaktight integrity of its components, (2)
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the operadbllity and performance of the active
components of the system, and (3) the oper-
ability of the system as a whole, and, under
conditions as close to the design as practical,
the performance of the full operational se-
quence that brings the system into opera-
tion. including operation of applicable por-
tions of the protection system, the transfer
between normal and emergency power
sources, and the operatioR of the associated
cooling water system.

Criterion 41—Containment &tmosphere
cleanup. Systems to control fission produc:s.
hydrogen, oxygen, and other substances
which may be released into the reactor con-
talnment shall be provided as necessary to
reduce. consistent with the functioning of
other associated systems, the concentration
and quality of fissiorn products relessed to
the environment following postulated accie
dents, and to controi the concentration of
hydrogen or oxygen and other substances in
the contalnment atmosphere following pos-
tulsted accidents to assure that containment
integrity i1s maintained.

Esch system shall have suitable redune
dancy in components and features, and suit-
able Interconnections, leak detection, isola-
tion, and containment capabilities to assure
that for onsite sleetrical power system opere
ation (assuming offsite power is pot avsile
able) snd for offsite electrical power system
operstion (assuming onsite power i5 not
avallsble) its safety function can be sccoms
plished, assuming & single failure. -

Criterion 42—[nspection of containmen
atmosphere cleanup systems. The containe
ment atmoephere cleanup systems shall be
designed to permit periodic tnspection of ime
portant components, such as filter frames,
ducts, and piping to sssure the integrity and
capability of the systems.

Criterion €3—Testing of containment ate
mosphere cleanup systems. The containment
stmosphere cleanup systems shall be designed
10 permit appropriate periodic pressurs and
functional testing to assure (1) the struc-
tural and leaktight integrity of its compo-
nents, (3) the operability and performance
of the active components of the systems such
a8 fans, filters, dampers, pumps, and valves
and (3) the operability of the systems as &
whole and, under conditions &s close to de-
sign &s practical, the performance of the full
operational sequence that brings the sys~
tems intc operstion. including operation of
spplicable portions of the protection sys-
tem, the tranafer between normal and emer.
gency power sources, and the operation of
associated systems.

Criterion 44—Cooling water. A system to
transfer heat from structures, systems, and
components Important to safety, to an ultle
mats heat sink shall be provided. The system
safety function shall be to transfer the come
bined heat load of these structures, systems,
and components under pormal operating and
socident conditions.

Suitable redundancy in components snd
features, and suitable interconnections, leakx
detection, and isolation capabilities shall
be provided to assure that for onsite slectri-
cal power system operation (assuming off-
site power i3 not avallable) and for offsite
electrical power system operation (assuming
onsits power is not available) the system
safety function can be sccomplished, as-
suming & single faflure. .

Criterion 45—Inspection of cooling water
system. The cooling water gystem shall be de- -
signed to permit periodic inspection of im-
portant components, such as heat exchangers
and piping, to sssure the integrity anad ca-
pability of the system. .

Criterion 45—Testing of cooling water sys-
tem. The cooling water system shall be de-
signed to permit appropriate periodic pres-
sure and functional testing to assure (1) the

FEDERAL REGISTER, VOL. 36, NO. 35—SATURDAY, FEBRUARY 20, 1971



3260

structural and leaktight integrity of its com-
ponents. (2) the operability and the performe
ance of the sactive componente of the system,

; and (3) the operabllity of the system a3 &

whole and, under conditions as close to de-
sign as practical, the performance of the full
operational sequence that bringe the system
into operation for reactor shutdown and for
loss-of-coolant accidents, including opers-
tion of applicable portions of the protection
system and the transfer between normal and
emergency power sources.

V. Reactor Contginment

Criterion S0—Containment design basis.
The reactor containment structure, includ-
ing access openings, penetrations, and the
containment hest removal system shall be
designed so that the contalnment structure
and its internal compartments can a&ccom=
modate., without exceeding the design leake
age rate and. with suffcient margig, the
calculated pressure and temperature condie
tions resulting from any loss-of-coolant ac-
cident. This margin shall reflect considera-
tion of (1) the effects of potential energy
sources which have not been included in the
determination of the peak conditions, such
as energy in steam generstors and energy
from metal-water and other chemical reac-~
tions that may result from degraded emer-
gency core cooling functioning, (3) the llme-
ited experience and experimental dats svail-
able for defining sccident phenomers and
containment responses, and (3) the con~
servatism of the calculational model snd
input parameters.

Criterion S51—Fracture prevention of comn-
tainment pressure boundary. The resctor
containment boundary shall be destgned with
sufficlent margin to assure that under oper-
ating, maintenance, testing, snd postulsted
sccident conditions (1) its ferritic materials
bebave in & nonbrittle manner and (3) the
probability of rapidly propagating fracture
i{s minimized The design shall reflect con=
siderstion of servics temperstures and other
conditions of the containment boundary ma~
terial during operation, malntenance, test-
ing, and postulated sccident conditions, and
the uncertainties in determining (1) mate-
rial properties, (2) residual, steady-state, snd
transient stresses, and (3) sizs of faws.

Criterion 52—Capadility for containment
leakage rate testing. The reactor containment
and other equipment which may be subjected
to contsinment test conditicns shall be de~
signed so that periodic integrated leakage
rate testing can be conducted st comtaln-
ment design pressure.

Criterion $3—Provisions for contzinment
testing and inspection. The reactcr contalle
ment shall be destgned to permit (1) inspeoc~
tion of all tmportant areas, such &8 penetrd~
tions, (3) an appropriats survelllance pro-
gram, and (3) -periodic testing st contatn-
ment design pressure of the leaktightness of
penetrations which have resillent seals and
expanston bellows.

Criterion $4—Piping systems penetrating
containment. Fipipg symtams penetrating
primary reactor containment shall be pro-
vided with leax detection, isclation, and con=
talnment capabllities baving redundancy, 1o
liabllity, and performsance capabilities which
reflect the importance to safety of lsolating
thess piping systems. Such piping systems
shall be designed with a capability to test
periodically the operability of the isolsiion
valves and associated apparatus and to deter-
mine 1 valve leakage is within acceptable
limits.

Criterion §5—Reactor coolant pressurs
boundary penetrating containment. Each
line that 18 part of the reactor coolans pres-
sure and that penestrates primary
reactor contsinment ghall be provided with
containment isolation valves as follows, une
less it can be demonstrated that the cone
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talnment isolation provisions for & specific
class of lines, such as instrument lines, are
acceptable on some other deficed basis:

(1) One locked closed isolstion valve ine
side sand one locked closed isolation valve
outside containment; or

(2) One sutomatic isolation valve inside
and ore locked closed isolation valve outsida
containment; or

{3) One locked closed isolation valve In-
side and one sutomstic isolation valve oute
side containment. A simple check valve may
not be used &s the automatic isolation valve
outside contalnment; or

(4) One automatic isolation valve inside
snd one sutomatic isolation valve outside
containment. A simple check valve may not
be used as the sutomatic isolation valve oute
side containment.

Isolation valves outside contalnment shall be
Jocated as close to containment as practical
and upon loss of actuating power. sutomatic
1solation valves shall be designed to take the
position that provides greater safsty.

Other appropriate requirements to minle
mize the probability or consequences of an
sccidental rupture of these lines or of lines
connected to them shall be provided as
necessary to assure adeguate safety. Deter-
mination of the appropriataness of these
requirements, such a3 Rhigher quality in
design, fabrication, snd testing, additiomal
provisions for inservice inspectton, protece
tion against more severs natural phenomens,
and additional tsolation valves snd contain-
ment, shall include consideration of the pop-
ulation density, use characteristics, and
physical characteristic of the site environs.

Criterion 586—Primary contcinment isola~
tion. Each line that connects directly to the
contalnment stmosphere and penetrates
primary reactor containment shall be pro-
vided with contsinment isolation valves &
follows, unless it can be demonstrated tha$
the containment lsclaticn provisions for &
specific class of lines, such a8 instrument
gnes. are scceptable on some other defined

asiy: )

(1) One locked closed isolstion valve in-
side anc one locked closed isclation valve
outside contalnment; or

{3) One sutomatic isclation walve inside
and ons locked closed isolation valve ous-
side contatnment; oF

(3) Ons locked closed isolation valve in~
side and one sutomatic isolation valve out-
side containment. A simple chreck valve may
not be used sz the sutomatic lsolation valve
cutatde contilnment; or

(4) Oze sutomstic isolation valve inside

utomatic tsolation walve cutside

contamment. A stmple check valve may Dot

:g“ucd a8 the automasatic isolation valve out-
contalnment,

Isolation valves outside containment shall
be located ax closs to the contalnment si
practical and upon loas of actusting power,
sutomatic 1solstion. valves shall be dasigned
tc taks the position that provides grester

Criterion 87—Closed system {solation
vaives. Each lins that tes primary re-
sctor containment and is peither part of the
reactor coolant pressurs boundsary moe cod-
pected directly to the containment stmos=
phere shall have at least ons contalnment
{solation valve which shall be either auto-
matie, of locked closed, ©r capable of remote
msanusl operation. This valve shall be
sids containment and located sa close to
containment as practical. 4 simple
valve may Bot be used as tha sutomatis
isolation valve.

V1. Puel end Radicactivity Control

to control sultably the releass of radloactivy
materials in gaseous and liquid efluenyg
azd to handle radiosctive sclid wastes Dro.
duced during normal reactor operation. in.
cluding anticipated operational OCcurrences,
Suficient holdup capacity shall be provideg
for retention of gaseous and liquid efuens
containipg radioactive materisls, particu.
larly whers unfavorable site environmentyy
conditions can be expected to impose un.
usual operational limitations upon the re.
leass of such efluents to the snvironment,

Criterion 6l——Fuel storage and handling
and radioactivity control. The fuel storage
and handling, radiosctive waste, and Other
systems which may contain radioactivity
shall be designed to assure sdequate safety
under normal and postulated accident conm.
ditions. These systems shall be designed (1)
with & capability to permit inspection and
testing of components important to salety,
(2) with suitable shielding for radiation
protection, (3) with appropriate comtain-
ment, confilnement, and filtering systems,
{4) with & residual heat removal capability
having reliability and testabllity that re.
flects the importance to safety of decay heat
and other residusl heat removal, and (5)
to prevent significant reduction in fue!
storage coolant inrventory under accident
conditions.

Criterion 82—Prevention of criticality in
fuel storage and handling. Criticality in the
fuel storage snd handling system shall be
prevented by physical! systems or processes,
preferably by use of geometrically safe
configurstions,

Criterion 6J—Monitoring fuel and twaste
storage. Appropriate systems shall be pro.
vided In fuel storage and radioactive wists
systems snd associated handling wreas (1)
to detect conditions that may result in loss-
of residusal heat removal capabllity and ex.
cessive radiation levels and (2) to initiste
appropriate safety actions.

Criterion §6—Monitoring redioactivity re.
leases. Means shall be provided for monitor-
ing the reactor contalnment atmosphers,

contalning components for recirculss
tion of loss-of-coolant saccident fiuids, eflu.
o dischargs paths, and the plant eavironz
for radioactivity that may be released fram
pormsal operztions, including asnticipated
operational occurTences, aud from postulated
accidents.

(Secx. 161, 182, 63 Stat. 043, 933: 42 UAC
2201, 2232)

Dated at Washington, D.C., this 10th
day of Pebruary 1971.

For the Atomic Energy Commission.

W. B. McCoot.,
Secretary of the Commission,

[PR Doc.71-2370 Filed 2-18-71;8:48 am}

Title 14—AERONAUTICS AND
SPACE

Chapter l—Federal Aviation Adminis-
tration, Department of Transporiation
[Dockat No. TL-FA-13; Amdt. 39-1135]
PART 39—AIRWORTHINESS

DIRECTIVES
American Aviation Corp.
The Federal Aviation Administration is
amending § 39.18 of Part 39 of the Fed-

eral Aviation Regulations so as to issue
an airworthiness directive applicable to

FEDERAL REGISTER, VOL 35, NO. 35-—SATURDAY, FEBRUARY 20, 1971
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' OAK RIDGE NATIONAL LABORATORY
. ’ ' OPERATED BY
e UNION CARBIDE CORPORATION
L ~ NUCLEAR DIVISION

POST OFFICE' eoxy
OAK RIDGE, TENNESSEE 37830

- ' September 6, 1967

. Mr. H. L. Price
T Director of Regulatien
- U.S. Atomic Energy Commission
w&smnston’ Do c. 2051‘5 _. e Y

Dear Mr. Price:

Subject: Review of USAEC "General Design Criterie for Fuclear Pover Flant
Construction Permits" Federsl Register, July 11, 1967

(\

~ The subject document has been reviewed bty members of the steff of the
Huclear Safety Information Center. We reslize end appreciate the great
emount of work that your staff has done in bringing these criteria to

their preseat form. We participated in the initfel review of the criterie
vhen they were issued in November 1965 and we are pleased to bave the oppor-
tunity tc review this later version. Our comments ere enclosed in two parts:
(1) general comments which apply to the entire set of criterie erd (2) - )
gpecific comments on the individusl eriteria and in a fev ceses on secticns
such &s VII, Engineered Safety Features,

With e few exceptions, the scope of the eriteria seems broad enough and
generally well orgenized. We do have rather extensive comments on those
criterie which deal with Protection systems. A difficult problem is that of
éssessing reliability. The "single failure criterica” ig en ettempt to re-
lieve this situation, but its epplicetion is subjective end it has different

3 meanings to different individuals. Another Troblen area is that of tke use
of the same ipstruments for both operating the plant and providing Trotection.

. Ve believe that such interdependence can enly degrade the relisbility end
rerformance of the protection system. FProblems such as these make the task
of vriting eriterie and standsrds quite difficult.

. Furtber, the gbsence of clear ‘definitions of terms, vhich to many are
PR rather loosely understocd, could limit the effectiveness of the criteri
\../ Ve feel that there is a critical need for these definitions.




Mr. B. L. Price © . -2- _ * Geptember 6, 1967

Ve again wvish to commend you for the é:lgnitica.nt contribution represented
by these criteria. If you have questions concerning our comments, we will be
gled to discuss them with you. = - . .

Sincerely yours,

W, /Kéﬁ’;{%&_ )

‘¥m. B. Cottrell, Director .
'Huclear. Safety Information Center

-

" WBC:JRB:jt

Inclosure

cc  A. J. Pressesky . | - 3 ' .
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riots, strikeé, sabotege, and

the like have not even been mentioned. With this vast potential risk
in mind, should not the physical security of the Plant be considered?

Since these criteria will be used by many groups whose terminology is
oot elvays (or even usually) in agreement, a set of definitions is
badly needed. For example - what ig & gystem, component, engineered
safety feature, failure, redundancy, channel, surveillance, monitoring,

malfincticn, protection system, loss of ccolant accident,

Since "single failure criteria® are to be epplied to systems other than

ete.?

.those for control (for which criterion 21 is the definition), it is
extremely important that they be clearly defined for all systems.

Since the introduction uses the phrese "nucl

the phrese "reactor facility® used in the t
teria to mean the same thing?

ear:reactor plent”" vhy is

ext of several of the cris

> o— e
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Criterion 5 - Records Requirements

L
H

Specific Comments

Title - General' Design Criteria for Buciear Pover FPlant canstx:uction Permits

The title is rea.lly not sramatically correct, s:lnce it ‘infers that we
are designing a "construction permit". .

_' Criterion 2 - Performance Standards

1. Line T: Delete "pe.rfomance" since this could be comstrued as
applying to operating performence only.

2. 1In regard to earthquakes the "sppropriste margin for vithstanding
forces greater than those recorded . . ." has not been defined
here and furthermore it would be extremely difficult to do so &t
least with our present understanding of earthquake phenomena.
Therefore, the criterion should state vhat constitutes an ede-
quate margin.

Criterion U - Sharing of Systems . oo

We egree with criterion U as it applies to the nuélear reactor plant but
it should be extended to epply to systems, sub-systems, and esPec:La.lly en=-
gineered safety features. .

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

2. Line 5: Change "its" to "his" to refer to the operator's
control.

Criterion 8 - Overall Power Coefficient

For this entire criterion it might be better to say that "the reactor
shall be designed so that either the overall pover ccefficient in the
pover operating range shall not be positive or relieble controls which will
eliminate or minimize the undesirable effects of & positive pover coeffi-
cient shall be provided, tested end proved effective."
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Critericn 10 = Containment

We infer from subsequent criteria that the pro’tection' system is not con-
sidered 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-
tainment. ~ Thus, either "engineered safety features" ghould be defined to
include the reactor protective system, i.e., scram functions, or this end
other functions should be specifically mentioned. We prefer the former el-
ternative. ’ .

Criterion 11 = Control Room

The aims of this criteriofi are certainly desirable but it is difficult - '
if not impossible to prove the criterion has been met. However, scme clari-
fication 'is needed, for example, if & fire in ‘s panel renders the controls
of some emergency system inoperasble, the criterion cen be interpreted to
mean that two separate control rooms are required. Is this the intent?

" eriterien 13 - Fission Process Monitors and Controls

1. Line b: Delete "throughout core life and” since it is redundant.

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

Criterie 14 and 15 - Core Protection Systems and Engineered Safety Features.

These criteria exemplify the fact that & more detailed definition of
conteinment and engineered safety features needs to be included. One could
define the engineered safety features es including scram system, core pro-
tection system, etc., and then. eliminate Criterion 1k,

Suggested Criterion - Monitoring Engineered Safety Features

We suggest that this criterion be inserted at this poinmt: Instrumenta~-
tion shell be provided to monitor the performance of engineered safety
features during the course of the eccident and to monitor the condition of

the resctor itself under these conditiens.

Criterion 16 - Monitoring ﬁéactoz; Coolent Pressure Boundary

This criterion defines the monitoring that is necessary to prove compliance

wvith Criteriocn 9. (Similar proof is required by Criterion 36) In cases of
this nature cross referencing of criteria should be made for the sake of

clarity.
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.Criterion 17 - Monitoring Radiocactivity Relesses

- This criterion was written to specify monitoring to meet the specifice-
tions of Criterion 70, vhich should be cress referenced here. -

Criterion 18 - Monitoring Fuel end Waste Storage

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

Criterion 19 - Protection Systems Reliability

There is no guide for determining whether or not the functional reliebi-
lity end in-service testability is commensurate ‘with the safety functions
to be performed. Every designer could claim that his gystem met this cri-
terion, and challenge a reviewver to show otherwise. Arguments about this
criterion most likely will include comparisons to scmewhat similar protectior .
systems for somewhat similar nuclear power plents that have been reviewved
and approved. : '

This criterion is 'of'quést'ionable value and ve recommend its cmissicn. -
A set of rules for designing protection systems would be more useful thean a°
general statement of desireble results. .

- Criterion 20 - Protection Systems Redundancy and Independence

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

friterion 21 - Single Failure Definition

A Judgment of the extent of failures caused by a single event hinges on
credibility. First, there is the probability of the initisting 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 guidelines for describing the required independence of redundant equip-

- ment are needed. Examples are gspacing between cables carrying redundant sig-
" pals, methods of separating electronic. equipment- handling redundant signals,

pethods of isolating redundant logic devices which 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 eriterion apparently recognizes the need for separating protective
and control instrumentation but compromises this objective with the qualifi-
cations permitted. The net effect is to permit the intimate intermingling of
the system that normally operates the plant and the system that is intended
tc 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 vital integrity of the protection systenm.

Both of these systems in the new and -larger reactors-are ccmplex. Despite

" the use of buffer emplifiers in attempting to isclate the effects of failures

in the two systems, the gystems are not independent when the same gignals are

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

protection. When the two systems are intermingled, signal processing equip-
ment- 1s invariebly designed for opereting the plant rather than for protection.
Inadequate control demands that corrections must te made in the equipment to

" allow operatiocn, but inadequate protection equipment may be discovered enly

after their need during an accident. Mixing of the two systems as ellowed
by this criterion diverts design attention from the requirements of protection
40 those of operation. Buch mixing alsc increases the probability that pro=- -

" tection vill be-lost as the result of a feilure in the control system that.

initietes the accident requiring protection. _

] The basic -jJustificetion for independence of protection and operaticn
systems, in our opinicdn, is the relative ease with which the protection func-
ticn cen be esssured wvith independence, end the great difficulty of realizing
guch assurence with interdependence. We believe it 4s easier to séparate the
systems than to essure that their interactions are harmless. We believe it
i{s easier to maintain independence than to imsure, for the lifetime of the
plant, that deliberate changes or inadvertent alteration of the cperation. . .
system will not adversely affect the protecticn functicn. ) ’
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 operetion end protection is- cne 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 end opere-
tion: instruments no conceivable failure of the operation function involved

can result in a situation requiring action of the protection functicn involved.
To the extent that this can be proved, both initially and throughout reactor
lifetime, the particular interdependence could be acceptable. A hypotheticel
example i{s the instrumentation used to measure and contrcl the pressure of a
sealed containment enclosure. The-operation function is used principally to
provide & pressure differential between the inside of the containment end
‘the outside, and thus to provide & means for surveillance of the leakage rate.
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The prctection function might be to initiate reactor shutdowvn, emergency
cooling, end isoletion of process piping if a rise in containment pressure
should indicate the presence of a seriocus leak of potentinlly radicactive
fluids. It might be demonstrable that no failure whatever of this instru-
mentation could induce a substantial leak of radiocactive fluid, in which
case no real interdependence of coperation system and protection system would
in fact exist.

. The basis of the above example is the impossibility that failure of the
operaticnel function or equipment could ever, under any circumstances, lead
to a-situation where the protection function would be needed. Therefore, .
sharing of equipment (common elements) between the protection system end the
cperation 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 lack of interaction can end
vill be maintained throughout the life of the plant. Operetors are not de-
signers; operators in charge of the plant at the end of its LO-year life are
not the ones vho may have discussed protection problems with the designers
at the beginning. Subtle considerations are ept to be forgotten or ignored.
It is easy to forget that plent protection vas originally btased on the im-

" possibility that failure of certain opération instruments -could result in a

need for protection-system functicn. .

Criterion 24 - Emergency Power for Protection Systems

Design requirements related to power supply include considerstion of

. both Criteria 24 and 26. There is en snomaly here in that Criterion 2} per-

mits the protection system to require power to provide protection, vhereas
Criterion 26 requires the system to fell into & safe or toleresble state on
loss of power. To the extent that Criterion 26 cam be met, elternate power
sources become an economic or operational consideration ratter than being
needed for safety. I . )

R

Criterion 25 « Demonstration of Functional dperability of Protection Systems

We agree vith the intent of this criterion but suggest that the vording
be changed to state ". . . demonstrate that no failure causing e reduction
of redundancy . . ." rather than ". . . demonstrate that no failure or loss
of redundancy . . .". Some systems may have extra elements vhose failures
do not reduce the redundancy claimed for the gystem.

Criterion 26 - Protection Systems Fail-Safe Design

This criterion places a 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 valves in a

R S
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BWR.) Critericn 26 requires the plant to be eble to accept operation of the

protection~systenm when not needed. We believe this is e good objective and
we support this eriterion. .

Section V - Reactivity Control . < .

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

2. This group of criteria should distinquish more clearly between

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

- exceeding "acceptable fuel damage limits™ referred to in Criterie

28 end 29. Margins expressed in terms of shutdown parameters
ere inappropriate and inadequate for the dynemic functien.

‘The relisbility with which each function must be carried out

. depends upon the seriousness of the consequences of failure of
that function. . : :

'Critérion 27 - Redundency 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 shutdowvn and one for holddown. We
recommend that the word "shutdown"™ be substituted for "control” in this
criterion. These systems ghould also meet the requirements of Criteria 28,
29, 30, 31, end 32, .

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

- & method of obtaining reactivity holddown capability. However, reactors

that must be shut down rapidly to ellow the conteimment system to function
peed two separate and fast shutdown systems. A single fast or "primary"

. shutdown" system together with e "holddown", or slow, "secondary" shutdown
gsystem is not satisfactory in this case. -

Criterion 29 - Reactivity Shutdewn Cepability

As gtated in our comments on Criterion 27, some reactors require & shut-
dowmn to allow the containment to function. 1In such cases, this criterion
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gshould require that two shutdown systems be applied.- Each such system should
te cepable of preventing an unacceptable situations : .

This criterion carries a reference to shutdown margin that could well
be made a separate criterion as the shutdown requirements ere & function of

"the number of rods, reactor operating conditicns and function desired (e.g.,

reduction of nuclear power level or holddown of the subcritical reacter).
Although we have not eddressed curselves to these conditions in deteil, ve
believe that & margin much greater than the vorth of the most effective con-
trol-rod 13 needed for reactors having many rods. .

Criterion 30 - Reactivity Holddown Capability

In cases requiring the reactor to ‘be shut down in order to schieve con-
tainment, two of these systems should be reqnired. See comments on Criteria
27 and 29. ’

Criterion 31 - Resctivity Control Systers Malfunction

.

This criterion should be expanded tec include 2ll failures of the pleat

operating system that are capable of increasing reactivity. In particular °

this criterion should not be limited to the unplanned withdrawal of only

one control rod since e failure of the control rod operating system may not
Ye restricted to the withdrawal of only one rod. All failures that may
seffect the performance of the control rod operating system must be considered.

" 0f e more general nature, all failutres that cen introduce reactivity in-

creases must be considered. In addition to control rods, there are coclant
temperature changes, and perhaps even void effects that need analysis.

: 1terion 33 = Reactor Coolant Pressure Boundary Capability

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

Section VII - Engineered Safety Features

With the exception of reactor shutdown systems, all other engineered
safety features are discussed in this section. These are: emergency power
system, emergency core cooling system; containment enclosure system, contain-
pent pressure-reducing system (including containment heat removal), end air
cleaning systems.

For each of these systems, there should be critefin for design of the
system "and their components as well es criterie for testing eand inspection.
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The objective of these criteria would be clearer if each gystem were treated
in separate subsections and the criteria for each were set up in parellel
form. Thus, there would be criterias for the inspection and testing of
emergency pover system (now covered in only Criterion 39) as vell as the
inspection end testing criteria for the other engineered safety features.
Criterion 52, "Conteinment Heat Removal Systems," would be grouped with
Criteria 58-61 vith vhich it is generally associeted. Such & rearrangement
raises questions on. other points of apparent inconsistancy, e.g., -Criterion

-60 18 seen to be but & special case of Criterion 61, etc.

Criterion 37 - Engineered Safety Features Basis for Design

Agein a definition of engineered safety features is necessery. 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 an engineered
safety feature.

Criterion 38 - Reliability end Testability of Engineered Eafety Features
We agree with this criterion. However, its title and inclusiocn in

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

‘as "engineered safety features". It would more appropriately be included in

Section I.

Lfriterion 39 - meréeney Pover for Engineered Safety 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 generastor drivez by the reactor could
produce the loss of gll offsite power. The probability of this consequential
loss of offsite power T varies widely s & result of changes in the pover
system and of variations in. power system load. As & result of this wide
variation in the relisbility of offsite pover, we.recommend that this eri-
terion require that redundant and independent onsite power system be re-
quired such that onsite power elone be capable of supplying the needs of
the engineered safety features after a failure of a single active componént.
in the onsite pover system. We do not believe that the offsite power is

.really independent of the powver from a main genera.tor operated from the

reactor to be safeguarded.

Criterion LO - Migsile Protecticn

Analyeis 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 en engineered safety feature. Typical missiles re-
quiring analyses are such items as primary system valves, flenges, instrumen-
tation, ete. When rotating equipment is not completely contained, such es
in e concrete vault, a missile map should be provided for rotating equipment
(e.g., main turbines, pumps, etc.) - . . .

Criterion L1 - Engineered Safety Features Performance Capability '

We egree with this criterion as far as it goes. In particuler the de-
teiled requiremeats for the emergency core cooling system as contained in
Criterion 4b 1llustrate the desired amplificaticn (but for that system only). -
Thus, it could be generalized and added to Criterion Ll as follows: "The
performance of each engineered safety feature shall be evaluated conserve-
tively in each area of uncertainty. The systems shall not share active

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

be demonstrated that (a) the capability of the shared feature or component
to .perform its required function can be reedily escertained during reactor
operation, (b) failure of the shared feature or component does noct initiate
e loss-of-coolent accident, end (c) capability of the shared feature or
cooponent to perform its required functicn is not impaired by the effects
of & loss-of-coolant accident and is not lost during the entire period
this function is required following the accident."”

Criterion L2 - Engineered Safety Features Components Capability

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 eccident for vhich the function is

required.” )

Criterion U3 - Accident Aggravation Prevention

It is not obvious what purpose this critericn is intended to serve. If
scmething specific is in mind here it should be stated, i.e., are we worried
about the core becoming criticel again, or {nducing & thermal shock, etc.

., Perhaps this- should not even appear pere btut be in the general discussiom.

Criterion Ll - Emergency Core Cooling Systeus Capability

As poted in the discussion on Criterion k1, we would restrict this
eriterion to the first two sentences (having elready included the remainder
of this criterion as e geaeral requirement in Criterion 41). Howvever, &s
wve interpret the inteat of these sentences, each of the two emergency cooling
‘systems should cover the whole range of pipe break conditicns up to the
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maximum. To make this point clearer, it might be better to rephrase the
second sentence defirning the cooling system requirements as follows: "For
each size break in the reactor cooclant pressure boundary, imcluding the
double-ended rupture of the largest pipe, &t least two emergency core
cooling systems, preferably of different design principles and each with
e capability for eccomplishing abundant emergency core coolifg, shall be
provided."

Criterion h& - Testing of Operational Sequence of Emergency Core Cooling
. Systems

We agree with the intent of this criterion and suggest that in eddition
to "the transfer to elternate power sources” the operation of the reactivity
control system (which must shutdown the reactor and then provide holddown

in the cold condition after the loss-of-coolent accident) should be mentioned.

Criterion U9 - Conteinment Design Basis

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

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

Line 13: What degree of failure of the ‘emergency care cooling system
. is assumed?

Criterion SO - NDT Requirement for Conteinment Material

This criterie needs further clarificetiocn. The temperature of the steel

. members in question under normal operating and testing conditions should be

defined, i.e., the temperature of the component when the embient 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 enalyst
although it has found scme usage. ' This temperasture is half way betweea KDT
end FTE end unless there is adequate Justification of which we are .unaware,
ve recommend using KDT + 60° F which defines the transition, e.g., tempera-

* ture at vhich cracks won't propagate at ctresses less than yield.

Criterion S1 - Reactor Coolant Presgure Boundary Outside Containment

The intent of this criterion is not clear. It would eppear that Criterion
53 vhich requires redundent valving would also cover reactor containment
coolant boundaries outside containment. If, however, it is intended to re-
quire extensions of the containment, it should be specifically stated. In
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ary event . . . delete "appropriate” end "as pecessary” in lines k and §

and the entire last sentence which begins, "Determination of . . .". These
vords do not materially contribute to the sense of the statement of the
eriterion and therefore should be cmitted. .

Criteria Sk, 55, end 56 - Containment Leakage Rate Testing, Conteirment
Periodic Leakage Rate Testing, &nd Provisions
for Testing of Penetrations

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

Criterion S6

This criterion is not sufficiently inclusive. The types of penetrations
vhich should be tested should NOT be limited to the two that are mentioned, tut
. for instance should also include electricel penetrations and piping penetrations
that do not require expansion joints. The penetration testing is usually :
done at greater than design pressure. .

* Ciiterion 66 - Prevention of Fuel Storage Criticality

We do mot understand the implication of “er processes” et the end of
the first sentence, mor do ve believe that it is.practical to depend upon
procedural controls to prevent eccidental criticality in storage facilities
of power reactors. Hence, the lest sentence of this criterion should be
changed to read as follows: "sSuch means as geometricelly safe configuations
ghall be used to insure that criticality cennot occur."

. Criterion 67 - Fuel and Waste Storage Decey Heat

To the extent that removal of decay heat is a function necessary to
prevent escape of fission products, decay heat removal systems should
be designed to the same requirements for redundancy, inspectability, and
testability as engineered safety features on reactors. This should imclude
facilities for supplying edditional coolant fluid in the event of accidental

‘loss.



