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The interview commenced at 9:30 a.m., parsuant

Present: John Angelo, William Parler, and Tom

POOR CRIGINAL

Cox.



v 5 - } e
=Xamination Y

Mr. Parler

EXHIBITS: Identified:

Exhibit 106! Mr. Angelo's resume

Exhibit Letter from Mr. Bender
to Mr. Gossick, dated
June 16, 1977, with 15
attachments

Exhibit ' Letter dated April 30,
1974 from the ACRS

Exhibit Document dated January 17,
1979, from Mr. Michaelson
o Mr. Bender

Exhibit Document dated May 1978
to Mr. Case from Mr. Boyd

Exhibit Memorandum from Mr. Boyd
to Mr. Rusche, dated
Jan. 25, 1977

Exhibit Memorandum from Mr. Rusche
to Mr. Boyd, dated Jan.
24, 1977

Exhibit Document dated March 7, 1977
from Mr. Boyd to Mr. Case




O

10

o |
24;
Maidmunqnnwxlmn

2Si

|

Exhibit

Exhibit

Exhibit

Exhibit

[Continued)

Federal Register nctice
datsed March 31, 1970

Document dated Dec. 23,
1975, from Mr. Kneil to
Mr. BOYd

Memorandum from Mr. Boyd
to Mr. Rusche, dated Jan.
7, 1976

Memorandum from Mr. Rusche

to Mr. Boyd, dated June 27,

1976

Letter from Mr. Pollard to
Mr. Felton

Memorandum from Mr. Gallo to
Mr. DeYoung, dated November

17, 1975

(t

ified:

85

85

86

87

87

88




11

12 |

14

18 |

21
22
23 |

Ace-Federsl Reporters, Inc.
25

Whereupon,

JOHN ANGELO
was called as a witness and, having been first duly sworn,
was examined and testified as follows:

EXAMINATION

BY MR. PARLER:

Q Please state your full name for the record.
A My name is John Angelo.
Q At “his point I just want to ask you, Mr. Angelo,

if you have received a letter from Mr. Rogovin, the director
of the Special Ingquiry Group. Prior to the commencement of
this deposition I asked you that question. I don't believe
that you did receive such a letter; is that correct, sir?

A No, I did not receive a letter.

Q I checked to the extent that I could my records, andv
it's not entirely clear to me that a letter was sent. The
letter should have been sent abcu. two weeks prior to this
date. On September the 5th, because of the hurricane that came
through, and the condition of the roof at 6935 Arlington Road,
we were -- that is the Special Inquiry Group -- were evicted
from our offices, and I have no way of checking and making |
certain that the letter was sent.

In any event, you haven't received such a letter.

I did show you a copy of the letter to read, and I gather



e

you've done so; right?

A Yes, I have read the letter.

Q Since I don't have a copy of the letter addressed
to you, I cannot =-- which is normally the case at this point
in the record =-- mark the letter as an exhibit.

I will for the record read the content of such a
letter. The letter says, in pertinent part:

"The deposition will be conducted by members of
the NRC Special Inquiry Group on Three Mile Island.”

Qff the record.

[Discussion off the record.]

MR. PARLER: Back on the record.

BY MR. PARLER:

Q "This group is being directed independently of

the NRC by the law firm of Rogovin, Stern & Huge. It includes

both NRC personnel, who have been detailed to the Special
Inquiry Staff, and outside staff and attorneys. Through a
delegation of authority from the NRC, under Section 161(c)
of the Atomic Energy Act of 1954, as amended, the Special
Inquiry Group has a broad mandate to inguire into the causes
of the accident at Three Mile Island, to identify major
problem areas, and to make recommendations for change. At
the conclusion of its investigation, the group will issue a
detailed public report, setting forth its findings and

recommendations."
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Unless you have been served with a subpoena, which
you have not," Mr. Angelo, 'Your participation in this deposition
is voluntary, and there will be no effect on you if you

decline to answer some or all of the guestions asked you.

"However, the Special Inguiry has been given the
power to subpoena witnesses to appear and testify under oath
or to prepare and product documents, or both, at any designated
place.

"Any person depcsed may have an attorney present,
or any other person he wishes accompany him at the deposition
as his representative.

"The Office of the General Counsel of the NRC has
advised us that it is willing to send an NRC attorney to all
depositions of NRC employees who will represent you as an
individual rather than represent NRC.

"Since the NRC attorney may attend only at your
affirma‘ive request, you slould notify Richard Mallory,
634-3224, in the Office of the General Counsel as soon .s
practicable, if you wish to have an NRC attorney present.

"You should realize that while we will try to
respect any request for confidentiality in connection with
publication of our report, we, that is the Special Inquiry ;
Group, can make no guarantees.
"Names of witnesses and the information they providej

ma, eventually become public inasmuch as the entire record of ?
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this Special Inquiry Group's investigation will be mace
available to the NRC for whatever uses it may deem appropriate.
In time this information may be made available to the public
voluntarily or become available to the public through the
Preedom of Information Act.

"Moreover, other departments and agencies of the

government may request access to this information pursuant

to the Privacy Act of 1974.

3

he information may be also made available in
whole or in part to committees or subcommittees of the U.S.
The letter alsoc provides that if you have testified
previously with respect to the Three Mile Island accident, it
wiil be useful if you could review any transcripts of your
previous statements prior to the deposition.
“Thank you for your cooperation. Sincerely,
Mitchell Rogovin, Director, NRC/TMI Special Inquiry Group."
Now, as I have already said, you did not receive
this letter, as you were supposed to receive, apparently
because it was not dispatched by the Special Inguiry Group.
I read the letter to you. Is it agreeable to you
to proceed with this deposition?
A Yes.
Q Do you understand the information set forth in the

letter, including the general nature of the NRC/TMI Special
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uiry, your right to have an attorney present here today as
your representative, and the fact that the informaticn you
provide here may eventually become public?

A Yes.

Off the record.

L&)

[Discussion off the record.]
MR. PARLER: Back on the record.

BY MR. PARLER:

Q Mr. Angelo, is counsel representing you presently
today?

A No.

Q I would like to note for the record that the witness

is not represented by counsel tocday.

Mr. Angelo, if at any time during the course of
this interview, vou feel you would like to be represented by
counsel and have counsel present, please advise me, and we
will adjourn these proceedings to afford you the opportunity
to make the necessary arraiicments and, of course, the
necessary arrangements are as provided in the letter, calling
Richard Mallory.

Is this procedure agreeable to you?

A Yes.
Q I would note at this point that Mr. Cox, a member
of the Technical Staff, the Special Inquiry Group, :as joined

us for this deposition. It's Mr. Tom Cox.



Mr. Angelo, you should be aware that the testimony
2% that you give has the same force and effect as 1if you were

3% testifying in a court of law. My questions and your responses
are being taken down, and they will later be transcribed.

5| You will be given the opportunity to look at that transcrist
|
|
|
|
|
|

6| and make changes that you deem necessary.
7 However, to the extent that your subseguent
8 | chances are significant, those changes may be viewed as

9 affecting your credibility, so please be complete and accurate
as you can in responding to my gquestions now.
" If you at any point during the deposition don't
]2§ understand *he gquestion, please feel free to stop and indeed
‘ 13| stop me and indicate that, and we will make the necessary

4| clarification at that time before we proceed on the record.
]5‘ Let me inform you of two basic grourd rules:

16| One is that you permit me to finish my questions

171l pefore you give your response, even if you know what the

18 guestion is going to be, because the reporter cannot take '
19; down both of us speaking at the same time. |
20! Second, please respond verbally and audibly. Mohfcné
21 such as nodding your head cannot be tiken down by the reporter.!
22 Now I understand, since you did not get the |

23 Special Inguiry Group's letter, you did not bring a copy of

. 24 your resume to the deposition. ,
Ace-Federal Reporters, Inc. |

23 However, you did prepare a copy of your resume
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. ! | for participation in an Atomic Safety & Licensing Board hearing
2 which I did bring and which I now show to you.
3 This is a two-page document with the witness'

full name at the top of the first page.

5 I will ask you if this document, which I have
6 just given o you, accurately summarizes your educational
7 and employment background, and if it needs to be updated

3 f because of events which have happened since the time that this

|
9 ! statement of gqualifications was prepared, please update it.

10 A Yes, the décument is up to date and accurate.
1‘ Q All right. Off the record.
]2, [Discussion off the record.]
. 13 | BY MR. PARLER:
14 Q Mr. Angelo, I will mark your statement of

15| qualifications for identification as Exhibit 1065.

16 | [The document referred to was
7| marked Exhibit 1065 for

!
185 identification.]
I?l

| BY MR. PARLER:

*
20 Q Have you made any prior statements or been asked
21 to give a statement in connection with events that have

22 haopened after the Three Mile Island accident on March 28th,

B4 1792

l 2 A No. Do you mean statements to the --
Ace-Federal Reporters, Inc.

25 Q To the President's Commission, for example, or to




. l'! an official governmental body, or to the ACRS.
2| A No.
3: Q What is your current position, Mr. Angelo, in the NRC?
4} A I hold the position of Senior Licensing Project

5| Manager in the Division of Project Management, and have been

6| assig...@d as Task Manager for Generic Task No. A-17, which is

7/l titled "Systems Interaction in Nuclear Power Plants.”

3{ Q Off the record.
!

9; [Discussion off the record.]
|

10 : BY MR. PARLER:
|

1| Q That was also the position that you had several

l2§ months ago, say around March the 30th, 19792

‘ 13 | A Yes, the same position.
14 | Q What is your educational background, that is your
15| degree in your major field? I realize that's in our state-
léi ment of professional gualifications, but for the record, at
l7t this point, would you so indicate?
18 | A I have a Bachelor of Science in Electrical
19/l Engineering from the University of Idaho in 1949, and I hold a

20| Master's Degree in Engineering from Union Cocllege in 1963.

21 Q Andyour employment background or your position

22 | with the NEC has been the position that you have described,
23|| Senior Proiject Manager in the Division of Project Managemenc, |
’ 24| that is from January 1975, when the NRC was created? |

Ace-Feders! Reporters, Inc.
25 A Yes, it has been the same position.
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Q And prior to that, you worked with the Atomic Energy
Commission?

A Yes, and in the same pocsition.

Q All right.

Incidentally, within the Division of Project
Management, who is your supervisor? In cother words, what
is your chain,organizational chain? That is as of, say,
March '79?

A Okay, my immediate supervisor is John F. Stolz,
Branch Chief of Light Water Branch No. 1.

Q And Mr. Stolz reports to an Assistant Director?

A Yes. Mr. Stolz in turn reports to, at the present
“ime it is Steve Varga, but in March it was Dominic Vasallo.

Q Off the record.

[Discussion off the record.]

MR. PARLER: Back on the record.

Y MR. PARLER:

Q I believe that you have already indicated, Mr.
Angelo, that one of your duties is to serve as task manager
for Task A-17, which, as I understand it, has to do with
a study of systems interaction in nuclear power plants. 1Is
that correct, sir?

A Yes, that is correct.

Q You were assigned as task manager for that project

approximately when?
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A In June 1977.

Q At the outset, I think it would be helpful if the
record would indicate at this point what the words "systems
interaction" mean in the context we are talking about; that
is the regulatory review and licensing of a commercial nuclear
power plant.

In other words, what is systems interaction?

A I could best define systems interaction as an
event that may occur in one system that has an adverse effect
on the performance of other systems.

By adverse effect, we mean some effect that would
seriously or substantially degrade the safety performance of
the other systems.

Q And the systems that are involved need not be
necessarily limited to those systems that are a part of the
nuclear steam supply system; is that correct? It could be
the systems that are a part of the total nuclear power plant?

A Yes. It could be any system in the nuclear power
plant that has been determined in the course of this study to
perform a vital safety function.

Q Well, then, since the term "systems interaction”
covers the entire plant, it would seem that the study is a
very broad one. That is the study of systems interaction --
interactions, and at this point I would like to ask you, are

you concerned in your study with all possible systems
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interactiocns, or is the study bounded in some respects?

P No, because of its very nature, we spend a
considerable amount of time to bound che study, so that it
could be practically achiaved, or sc that it could yieia some
practical results. So we deliberately bounded the study
rather severely.

Q Go ahead. I was going to ask you =-- go ahead and
state to the best of your recollection how that was done, if
you don't mind, sir.

A The way we bounded the study was to give considera-
tion to the comments and letters made by the Advisory
Committee on Reactor Safeguards, and we attempted to draw
€rom tha., from thcose letters and comments, socme understanding
of what their concern was, and then we proceeded to apply
our judgment as to what we thought we could practically
achieve, so in the course of four or five months, I believe,
we attempted to define a scope of work that was generally
agreed to and found reasonable by most of the division
directors of NRR.

We eliminated from the scope of work such broad |
categories of interactions as operator errors, design
errors, maintenance and installation errors.

We recognized that these could, in a very broad

sense, be termed system interactions, but we were concerned

more with trying to develop a method of handling the broad
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field of interactions and to demonstrate gquickly that we could

develop such a method. So we limited the scope of work
deliberately then to non-accident conditions in the power
plant.

That is, we limited it to the kinds of things
that could be expected to occur on a, more like a day-to-day
basis, because we interpreted this to be the concern of the
ACRS.

So, in addition to eliminating the other things
from our scope of work, we also eliminated fires, earthquake,
flood, tornadoes, and accidents such as pipe ruptures.

Q Well. with the things that you have eliminated,
those are clear now, you have also mentioned that you were
concerned with non-accident conditicns.

Could you, for the record at this point, indicate
the kinds of things that the study is concerned "-ith?

A Yes. The kinds of things the study is concerned

)

with is things that are called normal transients and transients

of rather frequent occurrence, such as loss of offsite power,
for an example, trip-out of the generator set, normal start-

up and shutdown of the plant, where safety systems are called
on to remove things like core decay heat, controcl the reactor
criticality, and maintain the integrity of the reactor

coolant pressure boundary.

These sorts of things are an occurrence on a
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. 1l day-tc-day basis in a power plant. We thought that these

2! were the most fruitful areas to pursue, mainly because our

35 feeling was that the accident conditions had been very
‘ thoroughly reviewed in comparison, that is, to non-
5‘ accident conditions, although this isn't to infer that we
6; believe non-accident conditions were slighted.
7i It is simply to emphasize that we thought much
8| more attention had been given to the accident conditions than
? | to the non-accident, day-to-day conditions.
10 We are particularly councerned that any interactions
that occur or were possible on a day-to-day basis did not
12 progress into an accident condition, s¢ the main thrust of
13| our work on system interaction was and is being directed tc
14| those conditions which have the potentizl ol propagating to a
15| more serious condition.
'67 Q Is my understanding correct of one of your
17|l earlier responses that all operator actions and maintenance

1€ | errors are excluded from the study?

'9; A Well, they are excluded in the sense that we

20 | didn't deliberately go out and look for operator errors or

21 | maintenance errors, although a large number of them are

~

22 || accounted for in the system interaction in this sense, that

23|l if we look at, let's say, the failure of a valve to operate,

24
Ace-Federal Reporters, Inc.
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it could be just as well interpreted that the operator has

caused the failure as it could that a mechanical or electrical
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system has caused the failure.

2; But we didn't go out and deliberately insert into
3| the program things that -- things that would be only

4 | postulatad to be the result of an operator action.

S Q The word "system," Mr. Angelc, may mean different
6i things to different people, and in the interest of havin

7! a record which is as clear and unambiguous as it can be in a

complicated area, could you define or indicate with some

9| precision what the word "system" means for purposes of this

10 i study that you were talking about?
1 | Maybe you've already done that, but maybe you could
12| shed a little bit more light on that. )
"’ ‘
13 A Well, I've never come across a definition of a

14 | system that would be accepted by most of my peers, but I
15| believe I can make a definition that makes sense and Luat 1s
16 that a system is a collection of components that function

17|| together in such a way as to perform a well-defined function.

i I could give you an example. For example, let's
‘9{ take the system that seems to k2 on lots of people's minds
20| these days, and that is the auxiliary feedwater system. That'st
21 a system that consists of pumps, valves, and a supply of water.i
22 Its function is to deliver water to a steam generator or a
23| group of steam generators in the absence of normal feedwater
system performing that function.

Ace-Federal Reporters, Inc.
25 As it turns out, in our study of system
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‘ 1l interactions, the definition of the system and its boundaries
2 seems . .e less and less important as we go along.

3| Initially when we started it, started our project, we thought

one function, and essentially appear in more than one system.

4‘ that it would be very important to define the system, its
5 } function, and its boundaries. But a:r we go along in this
B i project, we find that that's less and less important.
!
7| What seems to be more important now are the
8 i components of systems that do the job, and that is because
9 { components appear in various combinations to perform more than
10 |
}

So I would have to guess that a definition of a
‘2; system is not really very important. What is important now
-
. 13l is a definition of functions and identification of components
4| that perform those functions.
‘5? Q How are redundant svstems being treated for
16 | purposes of the systems interactions study?
17 A Redundant systems are really treated as two
18|l separate and independe:i. systems in that it is important to

]91 treat cthem that way because we are particularly interested

20‘ in interactions from one of the redundant subsystems to the
|

2‘} other redundant subsystem.

2 One cof our principal criteria for safety is

23| redundancy in systems, and that redundancy must be preserved,

. 24 so the thrust of our work in svstem interaction is particularly
Ace-Fecersl Reporters, Inc |

25 directed toward interactions that occur among, you might say,
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subsets of redundant systems.
Q Could you summarize how the work on systems
interaction is being conducted?
I should also state that you have some material
with you, and feel free to consult that material at any time
or read from it, if necessary, because this project has been

magine that the detaills

e

going on for some time, and I would
are rather voluminous.

So my qguestion at this point was how, without
covering all of the details but the sigrificant points, is the
work being conducted?

I would assume that within the NRC that there is
some division of responsibility, but you are the task manager,
as has been indicated, I would assume that some work is being
done by contractor. I've heard the word Sandia Laboratories
mentioned. I've seen some references to work at the Qak
Ridge Naticnal Laboratory, I've seen some references to a
Zion Plant interaction study, and I suppose I've also heard
something about a systems interaction study ia connection
with the Indian Point 3 plant.

Now I go through those things to suggest to you
some of the kinds of things that you might want to comment cn,
indicating for the record at this point how this project is
being conducted.

2 Basicallv the work is being done by =- under
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contract by Sandia Laboratories in Albuguerque, New Mexico.
That work is technically monitored and directed by a group of
persons within the NRC, principally from the Office of
Nuclear Reactor Regulation and the Office of Standards
Development, with assistance and consultant advice from the
Office of Nuclear Reactor Research.

Sandia has been under contract to the NRC since
May of 1978. Some of the other elements you mentioned are
ancillary to the real program of system ‘ateraction.

For example, the Zicn study was performed by
Comnonwealth Edison Company with assistance from Fluor,
Pioneer -- I'm not sure of their name, I think it's Fluor
Power Services now.

That study was very limited in its scope. That
study was perfcormed mostly at the request of the ACRS, I
believe, and it concerned itself with a study of events
that have occurred in nuclear power plants called Licensee
Event Reports.

We in system interaction made usa2 of some of the
results of that study and Sandia also made use of the results
of that study, in a sense that we used that study in order
to make sure that our study would reflect the type of actual
kinds of events that occurred in power plants.

We didn't want to model any particular chain of

events, but we wanted to make sure that our study covered
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‘ | the kiads of things that happened on a more cor less day-to-day

basis in nuclear power plants.

3| . :
; The study at Oak Ridge was supposed to have been
4l , , , . .
| an essential adjunct to what we were doing at Sandia, but that
|
L3 . )
| study rever got funded, and was never carried to complecion.
|
6 | : L :
§ So whataver was attempted -- whatever we anticipated doing
7 ; : :
| at Oak Ridge under a separate study, we are doing at Sandia
® | now in a somewhat limited extent.
|
9 - ; .
{ Tne Oak Ridge study was directed toward looking at
|
10 || S : : ;
! specific interactions between two systems. That 1is, control
|
11
systems and plant protection systems.
12 . . .
| Our study will pick up the same kinds of interactions,
. 13 | :
| but in a more general sense.
14 || i
! Q Excuse me fcr interrupting you, but what do you
1§ | :
| mean, "in a more gener:l sense"? If you could elaborate on
16 |
I that.
{
17 | . ; .
‘ A Well, that is we will not probe in as great a
18 . .
detail as we would have expected the Oak Ridge study to go.
19 3
We probably won't go to all of the control elements in a nuclear
20 . : . ;
power plant, but we will go far enough to identify either |
21| .
|| further work that might have to be done or at least to |
22 : X A ?
identify that we don't need to go any further in the control
23 : |
of certain components. !
|
. 24 I
ot S 0. Q Who initiated the Oak Ridge National Laboratory :
25 s i
study? Was that the Nuclear Regulatory Commission? i
!
|
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A Yes, Division of Operating Reactors is the group
who initiated that study, but as I said, it never got funded,
and no work was done bevond some initial scoping.

The Indian Point study, I don't believe, has
ever progressed to a point where any definitive work was done,
and my understanding -- and I was not present at the latest
ACRS meeting, so I can't speak from first-hand knowledge of

that, but I believe Indian Point study will have a different

emphasis than the Zion Station study, and we may not be

able to derive any direct use of that in our system interac*-ion.

Q Do you have any information or understanding as
to what the different emphasis in Indian Point will be, in

the Indian Peoint study?

A Well, I only have this Irom hearsay.
Q Right.
A And that is that the Indian Point study has

been recommended to be directed towards the design efforts --
in other words, how system interactions might be introduced
by the designer, Lty the design of the plant, rather than

by cperation of systems.

Q As you indicated some minutes ago, matters
involving design error is not within the scope of the systems
interaction study that you were managing; isn't that correct?

A Yes, that's correct, although I think it's

important to bear in mind that if an error has been committed
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in the design, that would .iead to an interaction, I am sure
we would be able to identify it.

what I meant by design errors is that if a
designer, for example, has undersized a pump, we would not
probably be able to identify that kind of a design errcr. Cur
study proceeds on the assumption that the designer has
correctly sized things, like pumps and pipes and tanks, and
switch gear, and unless the error is very obvious, we
probably would not find it.

Q Who initiated the Indian Point study, do you know?

A I believe the ACRS are the ones who asked that a
study be made on Indian Po.int.

Q Do you have anything else to add or that you could
add about the method, the approach that Sandia Laboratories
is using for their contributions as a contractor to the NRC
system interaction study?

A Yes. Sandia has chosen tc use a method that is
commonly referred to as a fault tree method. We selected
Sandia because of their demonstrated capabilities in this
area, and particularly their demonstrated capabilities in
safequards systems -- I mean industrial security matters,
and their work and the follow-on tc the reactor safety study,
commonly referred to as the Rasmussen Study.

When I say demonstrated capabilities, I mean by

that that they had demonstrated to a number of us in the NRC
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that they did possess the kind of abilities that would be
needed to complete our project.

We did recognize that Sandia lLakoratory personnel
may lack some familiarity with the nuclear power plant, and
we recognized that we and the NRC would have to provide that
kind of specialized assistance.

But to get back to the fault tree method of
analysis, I could describe that as a method of depicting or
illustrating the ways in which faults can occur in any collec-
tion of components. That is if one analyzes a system by
pcstulating all of the components in a failed state, and as
you search for all the ways that components can fail, you
place them all in a faulted state, and then proceed to
identify the unigque combinations of failures that could cause
the loss of a safety function.

Now these combinations become very nurerous. In
fact, they can number up in the millions of combinations. So
the system also uses a method of -- of very quickly and
accurately reducing these millions of combinations down to
the ones that you are very vitally concerned with.

A method of doing that is a method called system =--
I mean the -- let's say system equation -- SETS, equation

transformation system. SETS equation transformation system.

It's a camputer code that is uniquely developed to analyze

fault trees.
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Once these unigque combination of faults z.e
identified, then they are subjected to a search for any inter-
action or any characteristic that could cause those failures
to occur.

Give you an example: If you were particularly =--
1f a set or group of failures involved, let's say, two pumps,
we would then probe for all the ways in which an event could
cause the same two pumps to fail.

If you £find such an event, that is a system
interaction, and that would be the main thrust of our concern.
Q So as I unders:and what you have just said, the

method that is being followed by the Sandia Laboratorie to
carry out their contractual responsibility for the system
interactions study is basically a fault tree analysis approach,
along the lines of the approach taken in the Rasmussen Study.
Is that -- perhaps it's overly simplified, but is that the
substance of what you said?

A Yes, I think you could say that it generally is
the same technique, although a lot of the Rasmussen study
was more event trees than they were fault trees, but the
technique is exactly the same.

Q And the Staff in the conduct of its review of an
application, that is the NRC's Regulatory Staff, follows a
different approach; is that correct?

A Yes, the Staff's method of review doesn't make use
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of the fault tree method.
I may have to gualify that. I'm not sure that

there aren't some members of the Staff who might think fault
tree, without actually writing it all down. 1It's hard now
to define in matters of what go on in tae mind of the reviewer,
whether he isn't using fault tree. I'd have to say there's no
evidence to me .hat he actually goes through this complicated
and very involved manipulations that we do at Sandia
Laboratories. But the logic may still be there, the type of
thinking might be there.

Q Generally speaking, is it correct that the Staff
in its review of an application with the possible gqualification
that you have just given, evaluates an application or gets a
set of criteria that approcaches what is generally referred
to as a deterministic approach instead of a probabilistic
approach, or words to that effect?

A Well, yes, the Staff does =-- normally doesn't
a probabilistic approach, although in certain areas they do,
in the matter of site accidents, for example, our probabilities?
analysis is part of the review, but in general in the review |
is not used. A deterministic apprcach is used. \

|

;

of plant systems for their performance, a probabilistic approach
|

|

|

But we are still not even in system interaction ;

|

with fault trees, we are not generally introducing probability

either. We are still using a deterministic approach in the
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analysis of systems.

The difference is that we put it all together and
depict it in a logical fashion, if you will. 1In other words,
by our method, you can graphically trace through the system
performance and the faults of that system.

Q Which approach, as I would understand it, that it
would be very helpful to take, because of the kind of
problem that you are trying to come to grips with, the
large number of possible interactions.

In other words, there are no criteria, nowhere
near having a criteria for determining whether a =-- what

systems interactions are or which are acceptable and which

are not.
Off the record.
[Discussion off the record.]
MR. PARLER: Back on the record -- off the record.
[Discussion off the reccrd.]
MR. PARLER: On the record.
BY MR. COX:

Q John, with regard to your statement of a few

minutes ago in describing how the SETS program evaluated
or identified what could be a large number of failure

combinations for system interactions, you mentioued that
that program or Sandia using the program had a method of

reducing the system interactions identified down to a few
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‘ 1| that would be looked at.
21 How is this done in a general way that I can under-
3? stand? How is that reduction in number of combinations

4i achieved?

l A The reduction from millions of potential -- 1

| won't use the word interactions because at the first run of

7| the SETS code, no interactions are even considered. We

8| merely look at all the possible combinations of failures that

9 could produce an undesirable result, regardless of whether

10 those combinations are caused by interactions or whatever

"l their cause may oe. 1
12| That is the first printout of the SETS code.

‘ ’3v Then you input back to the SETS code descriptive characteristics.

14| Por example, you ask the code to print out all of the combina-

'55 tions of failures that are linked by a characteristic, a

‘55 particular characteristic, let's say, power, electric power.

17| The SETS code then would take from these millions

18|| of combinations and print out only the combinations that are

191l linked by vower. |

20 | You could ask it then to print out all of the i
21| combinations linked by lubrication, that have lubrication as a
22 || characteristic, and location, and for location we have
23|l gelected three gross locations. |

‘ 24 The containment is one, the auxiliary building .

Ace-Federsl Reporters, Inc.
25 another, and any other place in the power plant as the third
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location.

So, for example, you wou'd ask the computer to print !

out all of the combination of faults or failures that could
occur because the components are in the containment, for
example. So out of the millions of combinations, only a few
hundred are linked by the characteristic of being inside the
containment.

Out of the possible millions of combinations, only

perhaps a few dozen are linked by lubrication.

Q Failure of lubrication?
A Yeah, by having the characteristic of lubrication.
Okay, then you take one of these -- for example,

let's say that the code has taken the millions of component
failure combinations and printed out, oili, several dozen that
depend on lubrication to function.

Then you examine these now to see whether they
have a common lubrication system. Of course, if the power
plant is designed properly, there would be no -- among
safety components, you would not expect to find two vital
components linked by the same lubrication system. So out
of the millions of combinations, you are left tcu examine only
a few thousand in different categories of characteristics
like lubrication, coolinq, power supply, actuation,
circuitry.

Q Is there any intent to use probabilities ¢
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failure, or reliabilities of components?

A We may eventually have to apply some kind of
probability at the end, when we are left with a few inter-
actions that are still likely to occur. A:d then we may
examine them as to their probability of occurring and their
significance, really.

We expect that we will apply this measure at the
end to a very, very limited number of interactions. We
would expect that -- and results so far demonstrate that the
millions quickly =-- the millions of combinations quickly
converge to only a handful, a dozen or so, taat would have
to be axamined, and perhaps probability might be the way.

We haven't decided yet, until we get the entire
list of things we have to look at. We will apply other
measures, for example, you may look at the number of times
a component shows up in a combination, a component.

You may look at the number of events tnat it might
take to cause the interaction to occur.

For example, we have found so far in our studies
that most interactions would only occur or are possible o
occur only if more than one event occurs. It takes generally
two to three events to cause an interaction to occur.

So we might look at the number -- the number of
ways that a comoonent can fail as some measure of whether

it should be retained as significant.
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For example, certain components only have one
or two likely ways of failing, but othe¢. components may have
four or five ways.

For example, a pump can lose its lubrication, it
can lose its water supply, it can have its shaft failure.
There are many, many ways for a component like a pump to
fai.. There are relatively few ways for a component like a
heat exchanger to fail.

BY MR. PARLER:

Q It's my understanding, Mr. Angelo, from what you've
said previously that the systems interaction task was
initiated by the Staff at the request .f the Advisory
Committee on Reactor Safeguards.

Is my understanding correct?

A Yes.

Q When was the ACRS request made and in what form
was it made, if you recall, or if you have a document there,
please, sir.

MR. PARLER: Off the record while he's looking.

[Discussion off the record.]

MR. PARLER: Back on the record.

THE WITNESS: The first indication I had of this

was a letter dated June the 17th, 1977 from Chairman of the ACRs,

Mr. Bender, to Mr. Gossick, Executive Director for Operations.

And in this letter, he recommended that the NRC perform a

l
|

|

|
!
|
|
|
|
|
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study on system interactions, and he gave some examples of
possible studies.
BY MR. PARLER:
Q Would that letter happen to be referenced in a

document called NUREG 0410, or dc you know?

A No, I don't know whether that's =-- I'm not familiar

with the content of =~
Q Do you have an extra copy of that letter or not?
Off the record.
[Discussion off tht record.]
MR. PARLER: On the record.
BY MR. PARLER:
Q You said there was another record, another letter,
Mr. Angelo, in addition to the June 17, '77 letter from Mu.
Bender to Mr. Gossick?
A Yeah, approximately 10 days after the June 17th
letter, a letter dated June the 28th from Mr. Fraley,

Executive _irector of ACRS, to Mr. Case, transmitted all the

correspondance on system interaction from the ACRS, and this ==~

this letter, this latest June 28th letter, makes reference to
15 other letters.

Q I have heard there was a reference as early as
1974, a memorandum from the ACRS on systems interaction that
was perhaps raised in connection with the ACRS review of a

licensing proceeding. Not that it's overly important, but
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for context. Do you have any indication there as to how many

!
|
|
‘4

Z years ago it was when the ACRS first raised the guestion of

3 systems interaction?
4 A The first letter, which is one of the referenced
5| letters I talked about before, is a letter dated November 8, 1974.
6 Q Was that on the Quad Cities case, or do you know?
7l A No particular case was mentioned, but it was a
8| letter to Manning Muntzing, who wasDirecter of Regulation at
the time, from Mr. Stratton, who was Chairman of ACRS at the
time.
This is the first correspondence that is identified
12| as related to system interaction, although it's my understand-
ing that the term or the problem may have been talked about
"J before then, but this at least is the first physical evidence
15| we have that attempts to define the problem.
16| Q May we borrow your bock with your letters to make
7 copies of, so that we can mark them for identification, please?j

18 Unless you object. i

o A No, I think this is all in the record, and really ;
20 these 15 letters form the background of how we attempted to
21 develop our study.

2 Q You mean in the record, you mean in th~ public

2|l record already, is that what you meant?

A That's right. These are all in the public record.

Ace-Federsl Reporters, Inc.
- Q Well, I think it would be helpful for ou-




. | purposes to have them all together in our reccrd of this
2; deposition which, as far as I am aware, will be the only
3. record made, wnich deals with the subject of systems interaction
4 for the Special Inquiry Group.
: Off the record.
6! [Discussion off the record.]
7: MR. PARLER: Back on the record.
Si Off the record.
9i [Discussion off the record.]
i i MR. PARLER: Back on the record.
o The documents that we have been talking about from
]25 the Advisory Committee on Reactor Safeguards to the Staff
. 13} I will now mark for identification.

1‘! There is a document from R. F. Fraley, Executive
" Director nf the ACRS, to E. G. Case, Acting Director, Office |
‘6f of Nuclear Reactor Regulation, dated June 28th, 1977. I |
7] will mark this document for identification as Exhibit 1066.
8 Exhibit 1066 has attached to it 15 attachments. |
7 The first attachment is a letter to L. V. Gossick from M, ?
20. Bender, dated June l6th, 1977, subject, review of systems i
” interaction. ;
. Attachments 2, 3, 4, S, 6, 7, 8, 9, 10, 11, 12, 13, |
- and 14, all are exchanges of correspondence either from or to i

w!. — ,2,: the Advisory Committee on Reactor'Safeguards concerning various%
. subjec:s relating to systems interactions. '
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Attachment 15 is a letter to L. M. Muntziig
from W. R. Stratton, dated November the 8th, 1974, on the
cubject of systems analysis of an engineered safety system.

All of these documents are a part of Exhibit 1066.
And it's my understanding, Mr. Angelo, that these documents,
these 15 letters that you referred to earlier, are all of the
certainly of the major correspondence between the ACRS and
the NRC, or its predecessor, the Atomic Energy Commission
that you are aware of on the subject of systems interaction;
is that right, sir?

THE WITNESS: Yes, that's correct.

[The documents referred to were

marked Exhibit 1066 for
identification.]
BY MR. PARLER:
Q It is my understanding that at the beginning when

this subject was discussed, that there was some effort that

had to be made to try to find out what the Adviscry Committee

i
|
on Reactor Safeguards had in mind in this area; is that correct?

A Yes. There were several efforts we made to try to

!

get some better definition of this. I would say, though, that

we pretty much proceeded on the basis of attempting to make
our own definition, rather than to rely so much on the ACRS
to make that definition for us.

We believed that we read their concerns in this
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collection of letters and were able to make a definition that
would go a long way towards resclving their concern. I don't

pelieve that we -- that we tried to extract from the ACRS an

exac- definition because we recognized the difficulty of making

such a sweeping definition.

Q I have a letter dated April the 30th, 1974 which
presumably came from the files of the Advisory Committee
on Reactor Safeguards. I don't know who the letter was
writ-en by, because that is -- has been deleted from the copy
of the letter that I have.

The copy of the letter that I have, all of the

names have been deleted.

(Handing document to witness.]

This letter would appear to raise certain guestions

concerning systems engineering. I weuld like to mark this
letter for identification as Exhibit 1067.
[The document referred to was
marked Exhibit 1067 for
identification.]
BY MR. PARLER:
Q Have you ever seen that letter before?
A No, I haven't seen this before, but the marking
CT-373 appears to be a consultant's copy. That's generally
the way these letters are marked as coming from consultants

to the ACRS.
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Q I have marked this letter as Exhibit 1067 for
identification s wly to add to the other 15 letters that were
refer-ed to in zxhibit 1066.

» far as you are aware from your fast perusal,
does it seem to add any insights other than revealed by the
other correspondence that you are familiar with and that
you provided us with a copy of earlier?

Cff the record.

[Discussion off the record.]

MR. PARLER: Back on the record.

THE WITWESS: Well, I think the letter addresses
in general the same kind of concerns tnhat have been addressed

in all of the other letters that came after this date of

April the 30th, 1974, and in a sense the main concern expressed

in this letter really defines the things we are concerned
with in system interaction.

That is the letter mentions, and so does our *%ask
scope mention, the fact that system interactions are believed
or at least felt tc be introduced into the design because
the design has to be broken down into a lot of disciplines,
mechanical, structural, electrical, chemical, and a lot of
scientific disciplines, such as geology, seismology,
meteorology, hydrology, and the concern was whether all these
different groups really coordinate their work and are

aware of what each is doing, so that the design comes out as a
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1l well-coordinated design able to function with all its many

2 | systems and thousands of components.

w

I think that's the basic problem, if you have a big
4  icb to do, you have to break it up into specialized areas to
5 get the job done. Then you are concerned with whether all
6| the specialists worked together properly.
7 We had again -- that is a legitimate concern. 1
3_ think it is a concern of all engineering managers. It's my
7 opinion that the NRC in formulating the standard review plan
10 demonstrated quite well the fact that the job of review, for
example, is many disciplines.
]2i I think our effort in system interaction is the
. 13 attempt to cut across all of these disciplines and try to
14 bring in one place all of the significant and pertinent areas
that might be a cause of concern.
!6N We have attempted again to limit it to more of the
’7i physical arrangement of the plant and we have left out purposel*
| .

18 the human element, you might say.

‘9] Q When you say bring it into one place, I gather that }
| i
20@ you mean that in addition to the various technical disciplines

|
21 and specialists that are in the review branch now, that !

22 eventually perhaps there should be some place in the organiza-

23 tion that looks at the entire plant in an overall perspective

from the standpoint of significant systems interactions
Ace-Federal Reporters, Inc.

3 issues. 1Is that what you had in mind? You didn't mean in lieui
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of systems interactions, in lieu of the technical reviewers
that we now have, did you?

A I'm not sure 7 understand you. Do you mean are we
in system interaction proposing a group that would look across
all the disciplines? 1Is that what you =--

Q Well, it's my understanding that at some point
when the study is over and that it's implemented, it will be
implemented to achieve certain objectives.

Now perhaps it is premature to even raise this
question, but in the testimony that you gave, before I asked
my last question, my recollection is that you referred to
something as being put all in one place and I gather that
what you were talking about is the systems interaction =--
systems interaction function. And the question that I was
trying to ask was intended to be a very straightforward one.

How would that function be accomplished vis-a-vis
say the 21 technical review branches that we now have?

Would they continue to do their thing to perform their
function ané there would be some other organizational unit
created to deal with systems interaction, as I commented on,
in trying to restate the question?

Perhaps it's prematufe to ask the guestion,
because I gather that what the final implementation of the
systems interaction study will be is maybe too far off at

the present time, or maybe there are too many unknowns
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involved.

Do you understand what I am trying to ask?

A Yes, I understand. When we first defined our

problem two years ago, we did speculate that there were two

ways to resolve this problem:

One was to better define the areas of responsibility
of the 21 or so technical organizavions and the review plan,
so that their overlapping and interrelationships with other
technical areas was better defined.

The other way to sclve it may be to have a separate
group who would take an overview of the power plant.

Now two years later, when we're beginning to get
some of the results out of our work at Sandia, I would
speculate that we are going to resolve that by better
definition of the review plan, where it's needed.

It now beings to appear that whoever the major
parties were in writing up the review plan, they had a very
astute -- I don't know what word to use -- perception of how
to break up the review.

It appears that if there are lapses in the review
plan, they are not that significant, and they can be easily
modified.

That's my present opinion about where we're going.
And like I say, our preliminary results appear to indicate

that system interactions can be handled by modifications to
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the review plan, and not very significant modifications, either.

Q You mentioned earlier whern you were -- the date
on which you were appointed the task manager for this project,

that was some time in 19777

A Yes.
Q And the effort was initiated when. in '77 or '78?
A Well, as soon as I found out about this, by the

letters of June 1977 that we talked about a few minutes ago,
and the first inkling I had that the NRC was going to do
something active was when I was called in to Dominic Vasallo's
office and informed that I was under consideration to be the
task manager, and wanted to know whether I would agree to be
the task manager.

9 To the best of your recollection, and also to the
extent that you may have been involved and aware, what
accounted for the -- what, several years, perhaps four years
delay from the time that the Advisory Committee on Reactor
Safeguards raised the issue until an initiative was initiated
by the Nuclear Regulatory Commission? Do you have any
information or understanding?

Perhaps the gquestion should not be addressed to you.

A Well, yes, it was a concern to me when I was
first assigned as task manager, was why did it take three
years to get something going on this.

Q Right.
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A My answers to that kind of a guestion were
discussions with Dick DeYoung. At that time in 1977, Dick
DeYoung was appointed to be the lead superviscr for systems
interaction.

Apparently in my discussions with Dick DeYoung,
we had attempted several times to discuss this with the ACRS
to convince them that it really wasn't a problem that
required any more action than we were already taking.

We felt that our normal processes of review and
inspections of plants were sufficient to flush up system inter-
actions, or those areas of concern.

How many times we went down to the ACRS and what
the nature of all that discussion was, I'm not aware of,
except that we apparently had gone to them a few times to try
to convince them that it really wasn't a matter of the utmost
concern here.

Q As far as you are aware, during this period of
several years, that is between 1974 and '77, were the.
Commissioners involved in the issuing =-- in other words, was
there any briefing of the Commissioners, to your knowledge,
about the issue of systems interaction?

A No, I don't believe so.

Q To your knowledge, were there any directions from
the Commissioners?

A No.
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Q To your knowledge, were the Commissioners even
informed that the ACRS had raised the issue of systems
interaction?

A No, I can't say that-- I don't have any evidence,
that the Commissicners were ever involved in this. In a lot
of comments the ACRS, in that collection of letters, referred
to interactions with regard to standard plant, and the Staff
and Applicants for standard plants had already taken a
considerable number of xtions that could be classified as
response to concerns about system interactions.

These came under different names called interfaces
and in particular were concerned with coordinating the
technical work and design between the two parties generally
to a standard plant, that is the nuclear steam system supplier
and the balance-of-plant designer.

So I could say that there was some activity over
that period of years from 1974 till 1977 that in a loose way
could be defined as system interactions.

Q What, the concern about interfaces and standardiza-
tion area?

A Yes, that was a very broad look at the coordinating
the efforts of two very large groups. That is the designer
of the nuclear system and the designer of the balance of plant.
But in effect it~probes,that kind of interface study probes at

a lot of potential interactions.



f Q Qff the record.
2‘1
| (Discussion off the record.]
3 |
? MR. PARLER: Back on the record.
4
We are on the record now.
5
THE WITNESS: Go off the record.
6 |
[Discussion off the record.]
71
; MR. PARLER: Back on the record.
8 il
i BY MR. PARLER:
9
Q What is your understanding of some of the
10
| initiating reasons for the Advisory Committee on Reactor
M
| Safeguards' concerns in the systems interaction area? You
12|
| have mentioned =arlier some of the broad concerns that were
13|
| raised in regard to interfaces between the nuclear steam
14 ||
| supply system ari the balance of plant, and the review of
15 I}
| standardized designs. Do you have any comment on that?
16 |
| A Yes, that's because that collection of letters that
17 |
| we had referred to earlier, a significant number of those do
18
mention the interface problem between standard plant designers,
19
! significant number of them are related there.
20
Le' me just extract one as an example. And these
21
were marked, these particular passages are marked, for example,
22
RESAR 3-S. I'm reading now from one of the letters from
23
the ACRS.
24
Reporters, inc. Q ACRS letter?
25
A Yes.
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Q Why don't you give che date of it?

A That's the July 1., 1976 letter.

Q That's one of the 15, right?

A Yes, it's one of the 15. July 14, 1976.

Q That's all right, go ahead.

A That's a letter to Mr. Rowden.

Q Right.

A From Mr. Mceller, Dr. Moeller of the ACRS.

Q All right, that's good enough. Go ahead.

A In which he states -- the letter states that RESAR

3-3 provides for those safety-related interface requirements
that are essential to designing the balance of plant to be
consistent with the assumptions used in the accident analyses.

He says since the utility applicant is responsible
for instituting the gquality assurance programs necessary to
assure that all safety-related design requirements have been
Qet, these matters will be reviewed in more detail with the
utility applicants on a cése-by-case basis.

The committee recommends that during design,
procurement, construction and start-up, timely and appropriate
interdisciplinary systems analysis be carried out to assure
complete functional capability =-- I'm sorry, functional
compatibility across each interface for the entire spectrum

of anticipated operations, and postulated design basis

accident conditions.
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Q You said that this language you just read from was
marked. What does that mean, incidentally? I realize you are
talking about a bracketed mark in the margins. Was that
something that the ACRS uses to highlight a particular point,
or what is it?

A No, I believe that's where Mr. Fraley marked

each of the letters to indicate what portion of the ACRS report

he thought referred to system interaction, and the words
"interface" and "interactions" got intermixed.

Q All right.

What is the present status of the systems interaction

issue as far as the Staff is concerned?
First of all, I gather that it is a generic item;

is that rignt?

A Yes, it is.

Q Is it considered to be a generic unresolved safety
item?

A That is its category now, yes. The Commissioners

placed it in that category.

Q I gather from what you have said that during the
period between 1974 and 1977 when the dialogue between certain
Staff members and the ACRS was taking place about the need
to conduct a study in the systems interaction area, that at
least during those years, this issue or the issuae of systems

interaction was not deemed to be an unresolves :zufety item.



9.

10
1
12

13

14|

15

17 |

8

19

20

21

22

23

24

Reporters, Inc.

25

46

Is that correct?

2 I1'd have to interpret that. I have no personal
knowledee of how the Staff viewed that prcblem until I became
involved in it in 1977.

Q Do you say that the Ccmmission -- I assume you

mean the Commissioners =-- placed this issue or the issue of

systems interaction in the category of an unresolved safety item?

Is that right? Or do you know?
A Well, let me try to go back here. Maybe I have
my words mixed up a little bit.

We, the Staff, included system interaction as one
of approximately 40 Category A generic tasks, and then when
we made our report to the Commissicners, our recommendation of
whether these should be considered resolved -- unresolved
issues as compared to generic matters that we would pursue,
but not in the category of an unresolved safety issue.

The Commissioners took a different viewpoint ahd deemed that
system interaction, because ~f its broad implications, should
be ccnsidered unresolved safety issue, at least until we
had completed the first phase of our work, and then there
would be another judgment made as to whether it would be
continued as an unresolved issue or dropped from that
category.

Q Do you have that report that you referred to,

the Commission, with you?




9.

21
22
23
24

Reporters, Inc.
25

B No, I don't have it with me.

Q I assume that you are talking about a Staff paper
to the Commission, at least it's one that I have had referred
to me. It's SECY 78-616 of November the 27th, 1978, and on
page 10 of an attachment to that paper, there is a reference
to the A-17 issue, that is systems interactions and nuclear
power plants, and in the paragraph describing that issue,
there are the words, "This issue has been determined not to
gualify as an unresolved safety issue because it does not
represent a possible major reduction in the degree of protec-
tion to the public health and safety.”

And the words on that Staff paper continue to say,

that, "We," that is the Staff, "believe the likely interactions

that have significant consequences are being addressed by
both the designers and the Staff in its review, and that
Task A-17 will confirm this judgment. Accordingly, Task A-17,
systems interactions, does not qualify as an unresolved safety
issue."

Again those words are from the Staff paper, SECY
78-616, dated November 27th, 1978 from Harold R. Denton,
Director of the Office of Nuclear Reacto> Regulation, to
the Commissioners.

Now that would appear to you to be report from
the Staff to the Commissioners that you referred to earlier?

A Yes, that's the report.
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Q I gather from what you have testified to that
when the Commission reviewed the paper that I referred to,

presumably they did not agree and they decided that this

particular issue should be considered an unresolved safety issue;

is that correct?

A That's correct. The Commission did not agree with
that.

Q I also understand that in connection with the
Staff's categorization and descriptions of these generic items,
including systems interactions, which is the only one that
we are concerned with this morning, that the probabilistic
analysis staff was also asked to review the issue and comment
on it. Is that right?

A Yes, they were.

Q Do you happen to recall, after you take the time
to refresh your recollection, what the probabilistic staff's
analysis of the issue was from the standpoint of its safety
significance?

A I believe that the research staff categorized
systems interaction as having a -- being a substantial contribu

a potential substantial contributor to -- I don't know how I'd

characterirze it =-- core damage or safety, let's say substantial

contributor to nuclear safety problems.

But in discussions with them, it at least was my

opinion that their definition of system interactions was

|
;or
|
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‘ ! | somewhat different than my definition of system interactions.
2 But accepting the researcher's definition of system interaction,
I could agree that of the residue or balance, you might say,

|
‘i of risk, system interactions probably did predominate that
|

5| balance.

65 That is to say that whatever srmall amount of risk
7§ is still left, system interaction, by Research's definition,
3; predominated the risk.

°i Q Is that -- I see.

10 In an attachment, I believe it's page I-1ll of the

Ml - . :
' Staff paper that I referred to earlier, in the Research's

]2i write-up of this issue, the A-17 systems interaction issue,
‘ '3‘ they say that, among other things, ghis:
14 "If the Task Action Plan proposed for this program
15 is conducted properly, it is expected that the results will
16| show that systems interaction dominates accident risks as
17 they did in the reactor safety study."

o i
18 Now are those the words that you were just explaining?

‘9' Te a layman, it isn't entirely clear what these words mean |
20 when they refer to systems intera—~tions dominating accident
21 risks. Could you zomment on that, please?
2 A I'm not too sure what they mean, either. If you
23 take -- all I can speculate is,if that is permitted in here,
. 24 to speculate --

Ace-Fadersl Reporters, Inc.
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the words of the probabilistic staff in the Division of

2| Research in reviewing this background material for this
3% occasion. Those are words that were not entirely clear to me,
‘i so I'm asking you only in your capacity as the task manager.
’ Perhaps you haven't had the occasion in the past even to
| reflect on those words.
4 So it's just your best judyment on what you think
' they meant.
. A In the sense that we are loocking and define system
0 interaction, I couldn't agree with the statement that those
44 kind of interactions dominate the risk. If I look at what I
]2E believe to be Research's definition, Research staff's definitiod
. '3: of system interaction, then I'd have to say, well, whatever ;
|
ot residual or whatever small amount of risk there is in nuclear |
|
15% power plant is probably dominated by system interaction, and |
oot that is that system interactions are going to be the contributo#s
7] to whatever small amount of risk there is.
‘ei But when I made a response to that concern, which ;
” led to the Staff's position that systems interaction was not |
! |
* | an unresolved safety issue, the position that I took and %
3 the position that I wrote up was thzt if you were to consider i
L all system interactions that are possible, yes, I agree g
2 with Research that they dominate the risk. |
w.""m?”: But if you consider the -- if you consider the
- system interactions that are left after the Staff has
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conducted its review, then I woulé have to say that we fully
expect that those kind of interactions probably do not
dominate the risk at all.

Let me try to explain that. For example, Research
might put at the top of the list of systems interactions
turbine missiles. And I would agree that if a turbine were
to £ly apart and spew its missiles all over in almost all
directions, it has a potential of interacting with many othe
systems.

It might destroy or damage a significant number
of other systems in the strike zone. That is if the barriers
weren't sufficient and -hie missile had enough velocity and
energy and all sorts of things like that.

But if we lock at -- if we look at the review
of power vlants, both the design of the power plant and our
review of those power plants, I would have to conclude
examination of the review plan indicates that that interaction
is not left undetected.

In other words, we make a specific detailed review
of turbine missiles and plant alignment. So I would have
to say then that after the plant design and our review have
been conducted, the risk now from interactions due to turbine

missiles has literally vanished.

You might take another example. For example,

floods are certainly a potential for causing a lot of
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. ! | undesirable system interactions, but the Staff and Applicant
2 specifically conduct a considerable amount of analysis with
3 regard to flocds. So that interaction disappears.

I guess what I'm trying to say, that if you take

|
|
%
5: all of the possible system interactions and ccmpare all of
|
l
|

6| these against our review and our criteria, we would find
73 literally all of these are accounted for in our reviaw.
ei So what we are looking for in this generic tusk
9E that we are talking about now, what we are locking for is
‘0! stuff that has escaped our attention.
11 If you look at those system interactions, then I'd
‘7‘ have to go back to our original statemen.. We don't believe

‘ 13| that those are significant and that they pose an unresolved
14 | safety issue. That's -- however, I cannot -- I don't mean
15| to imply here that the Staff disagrees with the Commission
‘6i action in placing system interaction a: an unresolved safety
17 | issue, because I think that we would agree then with the
’3? Commission viewpoint that since the =-- since the problem has
‘95 such broad implications or such corcern, then I would have
20; to agree to put it as an unresolved safety issue, at least
21| until we make our first confirma+ion.
22 Q All right. You mentioned --
23 A Off the record.

k]
24 [Discussion off the record.]

Ace-Federal Reporters, Inc.
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BY MR. PARLER:

Q You mentioned earlier that the Commissior decided
to include the task A-17 to the list of unresolved safety
items.

For the record at this proirt, I gataer that
that specific action bv the Commission and the earlier Staff
paper that I mentioned, SECY 78-616, is reflected in Mr.

Samuel Chilk's, the Secretary to the Commission, memorandum
of December the 13th, 1978. And the recommendations of that
memorandum are in another Staff paper from Mr. Denton to the
Commissioners that is identified as SECY 78-616A, dated
December 28th, 1978.

That .aper that I just mentioned has the following
-- Or a write-up on the issue A-17 which I just handed to you,
Mr. Angelo.

As far as you are aware, these references that I
have given and the dates are consistent with your understanding
of the directicns that the Staff received from the Commissioners
on this issue; is that correct?

A Yes, that is correct.

0 And these papers were concerned with the
prevaration of an annual report -o the Congress on unresolved
safety issues; is that right?

A Yes.

Q Now this excerpt that I handed you, Mr. Angelo,
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. ! from the SECY 78-616A, it does describe the backaround of the
- task A-17 which you have already covered in your testimony,
3 and this excerot at pages 25 and 26 to the Staff paper

|
4| 78-616A emphasizes, as you have already in your testimony,

|
5| that adverse effects migh* occur because designers might not,
6| for example, assure that redundancy a'.d independence of

safety systems are provided under all conditions of operations

8 | where redundancy and independence is required, because the
|

°‘ functionalities might not be adequately coordirated.

’Oe Simply stated, the left hand may not know oOr

"1 understand what the right hand is doing in all cases where
12l it is necessary for the hands to be coordinated. But
' L E nevertheless I understand that it is your understanding or
fl
"f your view that even though this issue on systems interactions
152 is deemed to be an unresolved safety issue, that pending
laﬁ

the completior. of work on the task, that what the staff is

17 doing in its review of individual applications is adecuate.

laﬁ Is that right, sir?
‘9ﬁ A Yes.
T.3 205 Q I gather that the reason for that essentially is
2‘1 stated on page 25 that was appended to the SECY 78-616A; is |

2 that right? |
23 A Yes, that is right. That statement -- the statemenﬁ

. 24 is that the NRC Staff believes that its current review i
Ace Federal Reporters Inc.

25 procedures and safety criteria provide reasonable assurance




| that an accentable level of redundancy and independence is

2 provided for systems that are -eguired for safety.

3 I think our results so far seem to still affirm that
Ai belief.

L 0 You mean the results of the Sandia study and the

6| other ongoing studies?

7l A Yes. I don't want to prejudge what will finally
8| come out of this, but that is my indication, we have made

9; every effort.

10 || I might add in conducting this task to keep Sandia

11| as independent as possible from this, you might say, judgment

12| that present prccedures and criteria provide reasonable
‘ 13 ' assurance, we have left them to conduct this task in a way

laj so as not to be prejudiced by what the Staff may conclude

15% or what the Staff may feel about it.

16 || And I think I feel guite happy and satisfied

~

that Sandia does conduct themselves that way. They have

18| maintained an independence of spirit in doing this job.

19 1 Q When do you expect to have the results of the

20? ongoing tack completed? 1If the answer involves certain phases,

.IE why don't you so indicate? |

22 What I'm getting at is, I would assume that the

23| study would invo.ve an analysis or repoft and the report is l
. 24 one phase and then there would be another phase having to

Ace-Federsl Reporiers, Inc. \
25 do with the implementation of the results of the study.
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Would you comment on that, please?
A Well, that is :he way we perceive the task to be

twoO vears ago when we started out. We said that the first

phase would be an investigation of system interactions

currently, and the second phase would be implement whatever

it was that we discovered in phase one.

Currently we expect to finish phase one, the actual
work will be finishea bv the end of 1979, and that would leave
us a couple of months to pu% it together in a form that we
can communicate our findings to all the parties, including
the gereral public.

It would allow at least until the end of March 1980
to do that.

In the meantime, we are going to be thinking about
what it is we are coing to do for implementation in what we
call phase two, but I have a suspicion that phase two
implementation is not going to be so great. I would imagine
that what's going to come out of this is follow-on work to
phase one, in which we would investigate some areas that we
are not now covering in phase one. But that's pure
speculation on my part at this time.

We really are reserving our judgment on what to do
in phase two, whether we do any follow=-on studies to phase one
or implement phase one, until we have reached some review

and consensus by the technical people involved in the NRC.




. I I reallv believe that the limited scone we are

2 looking at here is really not going to pose a large problem

LN

of implementation. I think the larger problem is whether
‘@ based on results of what we get out of phase one, should we
5| do additional studies like operator errors, design errors,
$ and installation errors. I think that's the --

Q How about the classification of equipment and

8 | components and perhaps even svstems as safety or nonsafety

grade? How does that bear on the study?

|

|
’Oi A In the study we have made no distinction between
| grades of equipment, safety grade or nonsafety grade. Instead
‘2; we have defined safety functions that have to be performed

. ’3.i and then we went out --

"j Q For the entire plant?
lsi A Yes, for the entire plant. And then we go out and
16; look at all the equipment that can perform that function,

.
;7; even if it is nonsafety grade ecuicment.
18 For example, core decay heat can be removed
19l

| by svstems in the power plant that are nonsafety grade, as
2°| well as by systems that are safety grade. So we are

2‘i essentially interested in whether there is any interaction
22 possible among all these systems.

23 Q And your interest in that regard, I gather, is

’ 24 ]
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25 |

not limited by the application of the single failure criteria

that we -- that the NRC follows as a part of its regulatory




. | philosophy?

2 A No =-- well, I'm trying to get the sense of your

LS ]

question. We are all aware of the single failure criteria as

‘; we do our study, but that doesn't influence the way we do our
|
S|l study. We're looking at all the ways in which equipment can

|
55 be faulted in various combinaticns.

; What we are findinc generally is that it takes
3? more than a single failure to cause a safety problem. I
9 | guess we knew that before we started the study.
103 Q What I'm trying to ask is whether your study is

being bounded by principles that are already a nart of the

12 regulatory practice.
@ |
B One of them would be the single failure criterion.
"f Another is the one that I have mentioned, the classification
’Sé of equipment as safety grade or nonsafety grade.
16% Another would be that we don't look at accidents
‘7J beyond the design basis accident. That's the thrust of my
|
]81 guestion.
‘95 A Well, I think I have already answered that one
2°i about the classification of egquipment.
2‘5 With regard to single failure criterion, we are --

2 let me try to explain something more that I probably should

23 have explained earlier, and that is that once we've identified

‘ 24 |
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3 performance of the plant in performing a safety function,
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we then go back to the review plan to find out whether that
pacsticular kind of interaction is discussed in the review plan.

If it is, our task ends there for that particular
interaction, to say that it hasn'‘t been overlooked, that
particular interaction has not been overlooked in the Staff's
review or in their design criteria.

f we find an interaction that is not addressed
in the standard review plan or perhaps not addressed satis-
factorily, then we would have to decide whether to include it
in the review plan.

In that regard, we are not =-- we disregard =-- Or not
disregard, we are not bounded by the single failure criteria.
For example, we have made a decision to carry more than the
single event in the system interaction.

In fact, we are carrying as many as three events,
independent events. Even though we decide that these
independent events are not caused by system interaction, we
still retain them in the study and most of the three-event
things we won't go back and look at the review plan with
regard to those three events, because we know anhead of time
that the review plan doesn't prohibit three independent events.

In fact, most of the review plan talks about
single failure as the criteria. No single failure shall
prevent safety function. |

So, in a sense ycu might say that we probably don't
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have to go back and check our review plan against criteria in
any more than a single event, because -- but there are a few
cases where the review plan doces talk about more than one
event, and that is in particular in the auxiliary feedwater
system,

Our present review plan regquires that the system be
designed fcr -- for example, no dependence on AC power. This
presumes that we have suffered more than one dependent failure
and have lost both offsite and onsite power, for example.

So we will go back and check the review plan for
two events; probably will not check it for three events. I'm
not sure whether I'm answering your question or not, but in
that sense we are not bounded, we are not bounding the problem
by the single failure criteria in the sense that we are going
to look at and evaluate more than one event.

We will look at two or three events.

Q How do you deal on the study with the role of
the architect/engineers? Are you assuming there is some sort
of hypothetical plan or what?

A Yes, we have tried to -- not hypothetical plan. We
have taken the study in two categories, really. We do an
analysis on a generic basis, recognizing that somewhere along
the line the interactions can be dictated by a specific plan
arrangement --

Q What do you mean by a generic basis? Do you have
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. 1! some sort of a configuration that ycu assume, or what?
2 R No, it's really safety functions that are generic
3 in a plant. For example, removal of core decay heat is a

4| generic safety function to any nuclear plant, and the systems
§ | that do that job are pretty much generic in their general

6! configuration.

7l But then you become plant-specific in the physical

8 | arrangement of that equipment and the way it might be controlled.
9| So to take care of that, we have carried the study to an

IOE exemplary plant, in this case we've used Watts Bar, but the

11| wvehicle is mostly -- the vehicle of an exemplary plant is

12| mostly to demonstrate that our technigue is a workable

‘ l3ii technicue and can be applied to a specific plant.
14; Q You say Watts Bar is the exemplary plant?
15% A Exemplary facility, yes.
16 Q Is that why you and others went down there last

17|| Friday to collect detailed information on location and

18 | operating characteristics of plant equipment needed for the

19| evaluation of fault trees for task No. A-17?

20 A Yes, that's the purpose. It's a demonstration bed,

21| if yvou want to say it, that we ~an actually take a generic

22 problem like this and apply it to a specific blant and come

23 up with a workable result. It isn't meant to imply that you <
. 24 can't -- that you have to go to a specific facility to solve

Ace-Federal Reporters, Inc.
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Q The work that you are doing, I would assume that
it might make a difference whether one is talking about
some future plant that is being built for a utility, either
public or private, that would have a considerable amount of
in-house engineering capability, and one that doesn't.

In other words, if a company contracts for
architect/engineering services, as contrasted to having those
services performed in-house, that would have a bearing on the
issue of systems interactions, would it not?

A Well, yes. Where it is, the bearing, though, that
we are attempting to find out where in the review plan we
may have overlooked or not recognized those kinds of things
that you infer in your gquestion. It isn't that: for example,
we are trying to point where the reviewer or the review plan
should look for an interaction.

Q The obvious points I would understand, but I gather
from some things that I have read that one of the concerns
in the area of systems interaction are the hidden things,
the things that people have not thought of, and I don't
know -- is that your understanding also?

A Essentially, yes. We are attempting to find out
where we have lapses or where we have overlooked items in
our reviews that could contribute to system interaction.

0 What I would like to ask you is, as a part of this

study, are you collecting data to show what the experience
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‘l’ 1! has been in that regard? That is, hidden things, hidden

2 issues, because of systems interactions, and lock to see how

w

the data is, if you have a turnkey job, how the data is; if

4 you have a utility that's involved that has a considerable

amount of in-house engineering and architect/engineering
6 | capability; and how the situation is if you have the opposite

7! of a turnkey job? That is a small utility which depends very

8 || heavily on outside engineering and architect/engineering support?
9% Or is all of this sort of stuff irrelevant as far as you are

10; concerned?

1 A Well, I think as far as safety is concerned, the

i
‘2‘ way we review safety and the way we apply criteria, that is

| irrelevant. We make no distinctions among who the parties

41  are.
‘5{ Q But we may not find everything. There may be the
16 potential for hidden issues =-- I guess commornly in the

17| vernacular referred to as boo-boos by architect/engineers,

{ et cetera.

19 A That may be tiue. There may be more or less
20 | potential, depending on the parties involved.

bud 21 But it wouldn't affect the way we are doing

22 system interaction or the way we would identify things that

23 slip through the cracks. We are still trying to confirm the

» 2
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roadmap. It's still the same roadmap, and what we are attempting

to do here is make sure the roadmap hasnot left out some of the

pitfalls.
Q That roadmap is the standard review plan?
A That roadmap is the standard review plan.
Q The work that Sandia Laboratories is doing in the

area that you are the task manager for, is that the only work
that Sandia Laboratories is dcing with regard to the effective-
ness of the standard review olan that you are aware of, or is
there some other work that they are doing?

A No, they are doing other work for Research related
to the standard review plan.

Q Do you know how that work relates to the task A-177

A Well, somewhat. I'm not sure if all of it's
detailed, but we do know that we are getting a considerable
amount of benefits from that work that they are doing in
the standard review plan, in the sense that some of the |
same people are involved in both tasks. So we are able to
gain the benefits of the very detailed work that sandia is
doing on the standard review plan.

What it does is, it means that the people engaged

at Sandia in doing system interaction studies can much more
quickly now take the results of system interaction and compare

them to the standard review plan, simply because they have a

very detailed knowledge of the standard review plan, :
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. 1 probably more detailed than any single group of people I could

2 name. So we gain a lot of benefit from them, although the

I

thrust of the work is slightly different. If you =-- the

4; thrust of what Sandia is doing on the standard review plan
5| for Research is slightly different than what we are doing
6| in system interaction.

7 2 Maybe I've missed your point, but what is that
8| slightly different thrust, without any great detail? Could

91 you state that for the record? I gather that they are

‘0\ looking at the effectiveness of the standard review plan for
11| Research, whatever that means, but maybe you don't know.
. 12| In any event --
13| MR. PARLER: Off the record.
14 | [Discussion off the record.]
‘5‘f MR. PARLER: Back on the record.
16 1 BY MR. PARLER:
17| Q In any event, whatever the probabilistic analysis

|
!3” section in Research has Sandia doing with regard to their
|

[ Sandia review of the standard review plan, and although
20; that company's familiarity with the standard review plan may
21 | be helpful, their research work with Sandia, as far as you

22 || are aware, is not directly related to the systems interaction
23|| effort. 1Is that right? That's a separate one?
24 A No, it is not directly related.

Ace-Feders! Reporters, Inc.
25 Q How about with regard to the use of operating
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‘ | experience in Licensee Event Reports in connection with this
2 study? What's being done there? What use is being given to
3 that information, operating experience?
4i A The use we heve made of that experience is to make
5f sure that we uncerstand the kind of interactions that are

6| possible in the plant and the time of characteristics that

77 equipment has that would lead to interactions.
8 | For example, we can discern from Licensee Event
9| Reports which kind of equipment has the characteristics of
10| failures due to lubrication or failures due to cooling,
" failures due to power actuation, and that sort of thing.
12 Q Whe is doing that work?
‘ ‘3i A Sandia. Well, we veally relied on the Zion
“ﬁ interaction study, and made an analysis. Sandia has made

15| an analysis of the results of the Zion study.

16 | Q Does the Zion study --
j
17 A That tork 9000 Licensee Event Reports and in a
18| sense it boiled these 9000 events down to about 260 that were

19 potential interactions, and then made another big step down

20; to about 70.

21 | Now to go from 9000 to about 270 was quite a major
22 step. The next bunch Jown to about 70 was to eliminate
23 things like release from radiocactive waste systems and

. 24 | operator errors which we eliminated from our task.

Ace-Federal Reporters, Inc,
3 Q Have the results of the Zion study been published
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A Yes, they are published in a report by Commonwealth
Edison called "The Zion Station Study." I'm not sure of
the exact title of it.

Q That was the rerort that Commonwealth Edison
provided to the Advisory Committee on Reactor Safeguards?

A Provided it to the NRC Staff, to the Division of
Operating Reactors, and that report was made available to the
ACRS.

Q About how long ago was that study put out? Do you
have any idsa? Recently?

A I believe it was published in June of 1978.

June of '78. !

Q And those were the Licensee Event Reports on the
onerating experience that Sandia is basically relying on
for the systems interaction study, or are they going beyond
that, or do you know?

A Well, I don't know if vou'd say relying on it, no.
We have made very limited use of it. The only use we have
made of the Zion study is to make sure we haven't missed some
sort of interactive characteristic among plants.

Q What I'm getting at is this: I gather that, as
you have said, there is a Zion study which took a look at
Licensee Event Reports. It is also my understanding that a

subcommittee of the Advisory Committee on Reactor Safeguards
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‘ ! is working on a report on Licensee Event Reports. I'm tryin
2! to find out whether in connection with the A-17 study, there
E is yet another study looking at Licensee Event Reports.
4 I'm interested in such studies because certainly

after March 28th, 1979, guestions have been asked about the

6| adeguacy of the evaluation of certain Licensee Event Reports

7? for other purpcses that have nothing necessarily to do with
8| the topic that we are discussing this morning.

qi So are there any other stucdies of Licensee Event
10 Reports that you are aware of; that are being undertaken in

connection with the project A-17?

12 A No.
‘ ‘3_5 Could I add something?
‘4§ Q Oh, ves.
'5i A I'd have to say that task A-17 really does not
16 purport or try to convey that the task is going to do any

17!l discipline study of Licensee Event Reports. We really aren't
18 | doing that at all.

‘9! Q In connection with this study, do you know

20| whether Sandia or anycne else is looking at how other countries
21 approach the issue of systems interactions?

2 A No, I'm not aware of it. 1I've only had very

23 brief discussions with the Swiss delegation, and they wanted

to know what we were doing in system interactions.

Ace-Fecersl Reporters, inc.
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that other countries are doing smecifically.

0 I suppose what I was trying to ask you is in
connection with our study, the systems interaction study,
was such an attempt made or is it being made -- I gather as
far as you are aware, no?

A No.

Q I will hand you a document =-- off the record.

(Discussion off the record.]
MR. PARLER: Back on the record.

BY MR. PARLER:

0 I'm going to hand vou a document, or I have handed
you a document from C. Michaelson. "C" is the first initial,
Michaelson, M=-i-c-h-a-e-l-s-o-n, to M. Pfender, who is the

Chairman of the Plant Arrangement Subcommittee of the
Advisory Committee on Reactor Safeguards.

This document is dated January the 1l7th, 1979,
subject, remarks concerning subcommittee meeting on plant
arrangements, October the 25th, 1578.

I1'1l mark this document for identification as
Exhibit 1068.

[The document referred to was
marked Exhibit 1068 for
identification.]

BY MR. PARLER:

Q I gather, Mr. Angelo, that you received a copy of
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. ! this document earlier?

2 A Yes, I have received a copy of this from ACRS

w

representative and from one other source. I'm well aware of
the document.

Q Are there -- I gather that this document, thea

6| Exhil>it 1068, is a report by Mr. Michaelson, a consultant

7: to the ACRS, to Mr. Bender, a member of the ACRS, who

8 | presumably is head of the Subcommittee that, among other

9 | things, is concerned with systems interaction? Is that right,

10| sir?

Q Is there anything about Mr. Michaelson's comments

“l A Yes.
| about the systems interaction study that you would like to
|
|
|

address yourself to?

i5 If not, I will just include this document as an
16! exhibit and Mr. Michaelson's comments are there for anybody
17l that wants to read his memorandum to Mr. Bender.

lsf A Well, we could, of course, take many hours to go

19! through a point-by-point discussion of all of these, but I
20| don't think that would serve much purpose now. I think that
2ll I'd make a general statement that we are aware of all of

22 the concerns expressed by Mr. Michaelson and we make the

23 statement that we were probably not accounting for most of

o .

Ace-Federal Reporters, Inc,
25| percent of his concerns.

his concerns. We are probably accounting for only a small
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Q I suppose a guestion that I would like to ask is
whether the uncertainties as to what the ACRS wanted done in
this area, that as I understand it existed during the period
1974 to 1977, when the task A-17 was initiated, whether
those uncertainties between the Staff's understanding of
what the ACRS wants and the ACRS' understanding of what it
wants, whether those things have been resclved.

Qff the record.

[Discussion off the record.]

MR. PARLER: Back on the record.

THE WITNESS: I think I know what ACRS wants. I
believe that I have a pretty good understanding of what the
ACRS wants, and I also understand that we are not going to
give them more than 1 percent of what they're asking.

BY MR. PARLER:

Q You said 1 percent?

A I would estimate that we are going to answer 1
percent of their conceras with this study. But we hope in
the demonstration of this 1 percent that the other concerns
of the 99 percent will have been, I suppose, adeguately
resolved. I'm not sure. I inferred earlier that the most
likely outcome of this task would not be implementation in
phase two, but it would be follow-on studies to include
some of these elements that we know we don't have in our

present study.
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Q I realize ‘hat we are talking very generally with
these percentages here; in any event, I gather from what you
just said, that a large percentage of your understanding of
what the ACRS wanted accomplished in this study probably is

not going to be accomplished?

A That's right.
Q Now what is --
A At least not in this first phase that we are going

through now.

Q Why is that? 1Is that because of the things that
you mentioned at the dutset of your testimony, a couple of
hours ago that were excluded from the study, or is there
something else involved? 1I'm not clear on that.

Generally speaking, I realize that it would take
a lot of time to go through all the details.

A I think that we limited this study for several

reasons. The principal reason was that we thought we had a

feeling in 1977 that the principal concern of the ACRS was

the physical configuration of plants in their -- as to whether

they met the presumed redundancy and independence of plant
systems, safety systems.

In that regard, I think our studv takes care of
virtually all of that concern. In other words, our study
is really -- concentrates on the physical arrangement of

the plant from the point of view of the independence and
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. ‘ redundancy of safety systems.

The other reason we limited it was because we were

3 | faced with the task of trying to demonstrate whether we even
4; had a viable or believable approach to how to resolve the

|
S guestion of system interaction.
d There was a concern as to whether we could even
7 X . . N
‘ develop a method of doing it, as the subject -- the questiorn
3; was the subject is so vast and included so many things, that
9 | 5 g

. mayvbe there wasn't any practical way of resolving that, and

|
10 || . . _

| we had to demonstrate and I think we are going t& succeed
1 : ) N - . 2 .

in demonstrating that there is a practical, viible, feasible

12

method of solving the problem of system interactions ~n a global

| scale.
4 é Q Well, is what you are telling me and stating for

!
,54 the record that if there is the kind of demonstration from this
]6% study that you've just covered, that in your judgment that
]7j should take care of a large part of what would now appear to be
18? the difference between what this study is doing and what
‘9J presumably the ACRS wanted done? 1Is it just a guestion of
20; placing realistic bounds on the study, or is it something else?
21| A That was the real gquestion, placing a realistic !
a2 bound on it, so that you could =-- so that you could demonstrate
23| |

that at least within this area, we can address the gquestion |
. 24 , 5
of system interaction.

- I don't know maybe I‘mi naive. I had the feeling
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that we might be able to resolve all of the ACRS' concerns
with what we will ac.omplish by the end of this year. I
don't really believe that we are going to do that. However,
I am still confident that you can take the guestion of sysved
interaction and place it in a different category. In other
words, not the unresclved safety issue that it is, but some
lesser rategory of concern.

I think we =-- I'm hopeful that we can ac least
dem ,nstrate -- if we demonstrated anything, that we can
d-.monstrate that.

We have taken a very disciplined and coordinated
look at systems in their performance of safety, and by what
we find out, we would be able to categorize those as still
an resolved safety issue or as an issue that still bears
some further look at, but isn't in the category of unresolved.

I guess that would be the most I would hope to
get out of this task by the end of this year. I really can't
s peculate whether we are going -- what the ACRS will think it
is.

Q I wasn't asking you to speculate in that regard,
and quite properly you shouldn't. What I was trying to find
out from you is the reaso;s for the apparent different views
and the approach that s=saould be taken.

I gather chat you have commented on that. Maybe the

ACRS anticipates i much broader study than the Staff here
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‘ 1l pelieves is feasible or is realistic. 1Isn't that'what you
2 have been saying?
3 A Yes. I would have to characterize it that way.
4; Q And how the matter will eventually come out, no
51 one can say at this point; right?
6 | A That's right. It can't be said at this time

how it will come out. I -- the guestion really is whether

8| +the physical config'ration of a plant contributes to system
? | interactions as much as the human element, you might say,
101 the operatcr contributes to it.

You might say even though the designer has designed

12 a plant in such a way that the systems are independent and

'l’ 13 ||

141l the other system, there is still a potential that the operator

redundant, and the things that occur in one system don't affect

'] can couple the systems.
|

1°f You can look at the operator as a free, roving
i

17|

system all by himself. That is, he can discern things in
]SV the plant and he can manipulate systems in the way that the

I designer never put into that system.

|
20 The designer, for example, may naver have designed
2’“ a plant and there isn't a single thing in that power plant
22 | that would shut off two safety systems at the same time, but

23|l  the operator can do it.

The question really came on system interaction,
Ace-Federal Reporters, Inc.

23 where should you put the biggest emphasis? Should you put it
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on the physical configuration of the plant, or should you put
it on the human element, the operator or the man who installs
the equipment wrong? He tock the drawing by the designer,
that was an absolutely perfect drawing, but he put the thing
in upside down and ncbodv discerned it.

Q And the A-17 study is putting the emphasis where,
on the physical arrangement?

A On the physical arrangement. However, we are trying
to emphasize to peonle that by looking at the physical
configuration, we can find the places where the des-gn may
be sensitive to the operatc 3 errors.

In other words, we will be able, hopefully, to
discern where the operator is more likely to make errors.

Q Do you have anyvthing else to add about the systems
interactions task? Anything that you would like to aad
yours«lf, either because a question has not been asked, or
because of the way a guestion has been asked?

A Well, I would like to add one thing that I think
is important for everybody to understand and realize, that
regardless of any beliefs or notions that the Staff may have
about the adequacy of its reviews or the adecuacy of designs,
or whether we have overlooked important areas or not, that
what Sandia is doing has been not prejudiced by this at all.

I have made every effort, and I think the Staff has, too,

to make sure that Sandia is not prejudiced in the performance
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‘ 1 of this task; that whatever they come out with isn't pre-
2 judged or influenced at all by our conclusions or statements
3 that we came to before we started the task, that said that,
4; you know, we didn't believe system interaction was an unresolved
5! safety issue.
5 Q All right. Anything else?
4 A That's all.
8 | Q Now I'd like to show you a document which, as I
? understand it, really was the initiator at the Staff level of
10| this particular task action A-17. It's a memorandum from

Roger S. Boyd who at the time was a Dir =tor of the Division
12 of Project Management, memorandum from Mr. Boyd to Edson G.

Case, who then was the Acting Director of the Office of

‘4f Nuclear Reector Regulations.
‘Si This document is dated May 1978. The precise date
‘61 is not legible. The subject, submittal of revised task
‘7} action plan.

|
’8} I have given Mr. Angelo a copy of this document.
19 |

Is my understanding of this document essentially
2C | correct, that this is a document that established or

21| propcsed to establish a task action plan for task action A-17,
22| for which you were the task manager?

23 A Well, yes, there were some plan -- there was a

& 2

Ace Federal Reporters, Inc.
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basic plan that was generated before this date. This particulaf

revicion reflects Sandia's involvement in the task. Up till
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then we hadn't dec.ded who was going to do the task.

Q I see.
There was an earlier -- an earlier version: right?
A Yes. Oh, yeah. Ané this has been revised since

then, even. There's a later one, but it hasn't been approved.
Q Is the substance of this memorandum correct, as
far as its description of the project and the leading actors
in the project, et cetera?
A Yes, the substance is correct.
Q All right. Now ycu soy there is still another

revision which has not been approved? Is that what you just

said?
A Yes.
Q Would that make substantive changes to the task?
A Not substantive, no. It changes only slightly.

The participants, for example, in the NRC. And it does
recognize tha the work at Oak Ridge has not -- is not going
forward.

Q But as far as the objectives of the task are
concerned and the basic approach, that is still the same as
described in this document which I just handed to you? 1Is
that right?

Take your time and look at it.
LY That is true. That is right. Later versions of

this, which are still going through to be approved, detail a
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. ! little bit more the approach that Sandia is using to resolve

2 the task, but the substance is still the same, except that

(#8

later revisions describe a little bit more the work that

4% Sandia will do in a little more detail.
5 | I might add it's a little difficult to keep the
5 task action plan up to date. We've had additional revisions

because since Three Mile Island, all the unresolved safety issues

8! are now in a different organization, and different personnel
9| are involved in some of these tasks.
10 I would have to state, though, the sum and substance

i1 | of what we are doing has not changed.

12 Q I want to read for the record an excerpt from page
'35 2 of Exhibit 1069. This is in the introduction to the task
“: action plan in task No. A-17, and is under a section

‘5} entitled "Problem Description.”

16 | The language that I want to quote for the record

7| from the exhibit, 1069, is as follows:

‘8} "Thus, the design and analyses by the plant
i
19 | designers, and the subsecuent review and evaluation
201 by the NRC staff take into consideration the inter-
21 disciplinary areas of concern and account for systems
2 interaction to a large extent. Furthermore, many of
23| our regulatory criteria are aimed at controlling the |

S

Ace-Federal Reporters, Inc. |

risks from systems interactions. Examples include

25 the single failure criterion and separation criteria.
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‘ 1l "Nevertheless, there is some guestion
2 regarding the interaction of various plant
3| systems, both as to the supporting roles such
4; systems play and as to the effect one system can
|

5 have on other systems, particularly with regard to

o

whether actions or conseguences could adversely

7: affect the presumed redundancy and independence
8 || of safety systems."
9% That's the end of the quote.
10 | At the time this document was written, Mav of '78,
"E I gather from what has been said, that as far as the staff
12| is concerned, or was concerned at the time, the issue of

‘ 13 | systems interaction was not an unresolved safety issue. Is

that right?

1
J

‘51 A Yes.

‘éw [The document referred to was

‘71 mark 1 Exhibit 1069 for

xaﬁ identification.]

‘°i BY MR. PARLER:

20 | Q That decision was made by the Commission in

2‘i December of '78, as we earlier discussed; right?

22 A Yes.

23 Q All right.. Now, do you have anything else about

. 24 systems interaction or task A-17 before we take a small

Ace-Federsl Reporters, Inc.

25| preak and move on to something else?
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A No.
Q How about Mr. Cox? Do you have any gquestions?
MR, COX: No.
MR, PARLER: Do youall mind if we take about a five
or so minute break?
[Recess.]
BY MR. PARLER:

0 Now it's my understanding that you don't have any
other comments or information to provide on systems interaction;
is that right?

A That's rigkt.

Q Now we'll move ahead briefly on a completely
separate topic. It is my understanding, Mr. Angelo, that
some time ago, as a matter of fact, almost three years
ago, you were appointed as a member of a group to review
and compile information on what principal architectural and
engineering criteria mean, and to develop decisional criteria
t judge postconstruction permit design charnges; is that
correct, sir?

A Yes, that is correct.

Q The document that is involved, I would like to
mark for identification as Exhibit 1070. This exhibit is a
memorandum from R. S. Boyd, who was then the Director of
Division of Project Management, to Ben C. Rusche, who was

then the Director, Office of Nuclear Reactor Regulation and
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the date of the memorandum is January the 25th, 1977.
[The document referred to was
marked Exhibit 1070 for
identificnation.]

MR. PARLER: Exhibit 1070 refers to another
memorandum, which I will mark for identification as Exhibit
1971. Exhibit 1071 is a memorandum from Mr. Rusche to Mr.
Boyd, dated January the 24th, 1977, subject, post-CP applica-
tion amendments.

[The document referred to was
marked Exhibit 1071 for
identification.]

MR. PARLER: Now as a result of your assignment
to the task force on post-CP applications amendments, I
gather, Mr. Angelo, that you worked with Richard DeYoung and
Bill Kane on the assignment, at least to some extent; is that
correct, sir?

THE WITNESS: Yes, that is correct.

BY MR. PARLER:

Q Were you involved in the assignment throughout
the w. "% of the task force during the early months of 1977
to the best of your recollection?

A Yes, I was involved in the early work. I was
reassigned before it was completed.

Q So the recommended report of that task group on
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post-CP applications amendments, you were not on the task
£ orce at the time of that repori: right?

S I don't believe so. However, it doesn't look
changed much from what it was while we were working.

Q So you are generally familiar with the report
of the task force?

A Yes.

Q Although you may not have been around at the final
date of its issuance:; right?

Ry That's right.

Q The document that I have given you, to the best
of your recollection, does that appear to be, at least in
substance, the report of that task group?

A Yes.

Q All right.

I'd like to mark for identification as Exhibit

1072 a document from Roger S. Boyd, then the Director of
Division of Project Management, to E. G. Case, subject,
post-CP application amendments. March 7th, '77 is the date.
And this exhibit, 1072, does forward to Mr. Case the report
of the task group which studied the matter of identifying
the principal architectural and engineering criteria.

[The document referred to was

marked Exhibit 1072 for

identification.]
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MR. PARLER: 1In addition to this report, Exhibit
1072 also indicates that the report has uncovered what may be a
need to requlate also on "changes to a major feature or
component."”

BY MR. PARLER:

0 As far as you are aware, Mr., Angelo, to the best
of your recollection, has this report of this task group
on post-CP applications amendments, ever been implemented?

A No, I am not aware that it was ever implemented.

Q Did you have the occasion during your brief involve-
ment in early 1977 on this task group to examine some of the
earlier efforts in that area, the area of proposed changes
to deal with the meaning of principal architectural and
engineering criteria?

A Yes, I examined the earlier documents.

MR. PARLER: I'd like to mark for identification
some of these earlier documents, which I have previously
handed to you.
I will mark for identification as Exhibit 1073
a proposed Federal Register notice dated March 3lst, 1970, |
commencing at page 5317 through 5318. |
Exhibit 1073, among other things, refers to i
proposed amendments that were published on April the 16th, f ;
1969, and it states that the proposed definition in Section

50.2 of the "principal architectural and engineering criteria |
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. | was not included, and the reason that definition was not

o

included,” according to Exhibit 1073, is that it appears that

E the essential elements of the proposed design of the structures,
41| systems and components of water-cocled nuclear power units,

5| referred to in the proposed rule, that is in the proposed

5? rule on April the 1l6th, 1969, would require further definition

7| invelving additional study.

8 [The dccument referred to was
9 : marked Exhibit 1073 for
101 identification.]

" MR. PARLER: Another document that I will mark

12| for identification as Exhibit 1074 is a document from Karl
Kneil, who was the chairman of a task force¢, and as the

| chairman he forwarded to Roger $. Boyd, who was then the

15| peputy nirector, Division of Reactor Licensing, a task force
16 | report on Staff review of post-CP design changes.
'7: [The document referred to was
131 marked Exhibit 1074 for

|
7 identification.)
20 MR. PARLER: This report was dated December the

21 23rd, 1975. |
22 BY MR. PARLER:

23 ) I gather, Mr. Angelo, that the time that you worked |

» .

Ace-Federal Reporters, inc.
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on a task force of the same subject in 1977, that you were

not aware that the earlier report that I just menticned and
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marked for identification as Exhibit 1074, that that report
had been implemented; is that right? Were you aware of the
status of this -- here is what I am talking about.

(Handing document to witness.] ‘

A My understanding is that this early work was not
implemented.
Q All right.

|
Also I'd like to mark for identification as Exhibit 1
1075 a memorandum from Roger S. Boyd, who was then the ‘
Acting Director, Division of Reactor Licensing, to Ben C.
Rusche, then the Director, Nuclear Reactor Regulation, subject,
proposed method of handling post-CP® design changes, dated
January the 7th, 1976.
(The document referred to was
marked Exhibit 1075 for
identification.]
BY MR. PARLER:

Q This Exhibit 1075 forwarded to Mr. Rusche the task
force report dated December the 23rd, 1975, which has been
previously marked for id»ntification as Exhibit 1074.

I1'd like to mark for identification as Exhibit 1076
a memorandum from Mr. Rusche to Mr. Boyd, who at the time
was the Director of the Division of Project Management, a |

memorandum, subject, post-CP design changes, dated June the

27th, 1976, which also deals with the December 23rd, 1975
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task force report.

—

LS ]

[The document referred to was

3 marked Exhibit 1076 for
i identification.]
|
5 MR. PARLER: 1I'd like to mark for identification

6| as Exhibit 1077 a memorandum or a letter from Mr. Robert D.
7! pollard to Mr. Felton, who was the Director of the Division
8| of Rules and Records of the Nuclear Regulatory Commission, a

9 Freedom of Information Act request, which refers, among other

1°i things, to a proposed change in the principal architectural

" and engineering criteria in one of Egzilicensing proceedings
. 12 ‘ under review.

‘3; (The document referred to was

‘4'3 marked Exhibit 1077 for

15 i identification.]

16 | MR. PARLER: Off the record just a second.

17 [Discussion off the record.]

i
‘8| MR. PARLER: I'd also like to mark for identifica-

19, tion as Exhibit 1078 a memorandum from Mr. Joseph Gallo, who

20? at the time was the Chief Hearing Counsel in the Office of
21 |  the Executive Legal Director, to Mr. Richard C. DeYoung, who
2 at that time was the Assistant Director for Light Water Reactors

. 23 Group 1, Division of Reactor Licensing. The memorandum is

24
Ace-Federsl Reporters, Inc.

25 is November the 17th, 1975. And this memorandum also

entitled "Forked River Plant Modifications," and the date
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. 1!l discusses some of the considerations, particularly the legal
: considerations involved, in the issue of what are the
. principal architectural and desi n criteria, and also some

of the considerations involved in post-CP changes to an

\
\
5| application. !
|
|
\
|

é | BY MR. PARLER:
7 Q Now, as far as you are aware, Mr. Angelo, from
8| vyour participation in the 1977 effort in the area that we have

i
been talking about, again, as I probably have already asked |
|

you, are you aware that any of the recommendations of either
" task force, the '75 task force or the '77 task force, have

12| been implemented?

13| A I'm not aware of any attempt to make a formal

i implementation of these recommendations.

'Si Q Do you have any other comment to make on this

16 issue or the issue of post-CP amendments which I would like,
17| for the record, to indicate was not the issue that I discussed

79; with you previously, which -- that is this issue of systems
|

19; interaction, which is the primary reason for your deposition?
20; Bu: with that understanding, do you have any

21|| comments on the basis of your recollection that you'd like
2| to make about this other issue that I have -- these documents

23|l that I have just marked for identification deals with -- deal

24 with? Apparently for some time now, well over a decade,
Ace-Federa! Reporters, Inc.

23 there has bean some efforts being made or some need perceived

SRR TN
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to have additional clarification in the area as to what is
meant by principal architectural and engineering criteria.

Presumably the need has been manifested because
of certain things, such as -- in connection with a determination
that might have to be made as to what a construction permit
means and if after a construction permit is issued, what
requirements must be followed t> amend the Preliminary
Safety Analysis Report.

I've covered those things to kind of 'ike refresh
vour recollection, but with that background which I have
represented to you, do you have any general comments or
observations that vou would like to make about this subject?

A Yes. I believe the guestion of what dces the
construction permit represent appears to fe vanishing as time
goes on, in the sense that the Staff in their review of
an application for a construction permit, really solicits
by way of questions sufficient detail about the design to be
convinced and assured that they know what the principal
architectural and design features really are, as described
in the application for construction permit.

The question really was, was all cf that detail
really principal engineering design, or was it -- some of
it merely detail to illustrate and not really a principal
feature. I think that was it.

But the application presents a lot more information
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‘ ! than you could call principal features. Principal architect/
2 engineering design features.
3 Well, I, at this point, you know, after looking
4 | back over now these several years -- you wonder whether the

5| problem is really the same problem any more. Maybe it's

5 different.

7 Q Do you have anything else to add about any of the
31 things that we have talked about here this morning?
9| A No.
‘O; Q Do you have any gquestions, Tom?
g Off the record.
. 12 [Discussion off the record.]
13 MR. PARLER: On the record.
14 In conclusion, let me say that this is an

ongoing investigation, and although I have ~ompleted the

|
|
|
16} questions I have for you today, we may need %2 bring you back
|
|
|

17 for further depositions.

‘3§ We will, however, make every effort to avoid having
192 to do so.

20 | I will now recess this deposition, rather than

21| terminate it, and I wish to thank you on bzhalf of the

22 Special Inquiry Grotp for your time and your cooperation in
. 23! being with us here today, Mr. Angelo. Thank you.
24 [Whereupon, at 12:50 p.m., the deposition was

Ace-Faders: Reporters, Inc.
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adjourned.]




Mr., Williom Kerr
Advicory Cemmittee on Reezctor Safeguards
U. S. Ataaic Energy Cozmission

Washington, D.C. 20545 POOR ﬂR";INM_

Dear Bill:

This response to your letier of December 35, 1973, started as a
set of cxpanded comnents on the Rezulatory Guide on Fnysical

. Independence of Elccirical Systems (now R.G. 1.75). 1n re-
reviewing this dozument, it occurred to me that thir Juide in
fitself represented the product of 2 more or less inolated
activity which did not adequately interfzece with othier sebivities

in a tolal effort comonly called "system engineering.” I think
the nced for this kiné of engineering can be recognized and scxe
steps taken to improve nuclear -plant designs in this sanse. 7This

Since ve are now entering a2 stznda
plant d=sign, it seezs nore impori
plants as entities with well-orsaniz
"balanced" concepts of “"nuclear safes

~ e
a0
than ever to recognize the

ion phase of nuzlear
v
d, techiically coherent and

The designs 1 have seen and work2d so far on have the eccmmon
deficiency thut they wers net designed nor reviewed with the
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

January 17, 1879

T0: M. Bender, Chairman
Plant Arrangements Subcommittee
;22

-~ ._/
SUBJECT: REMARKS CONCERNING SUBCOMMITTEE MEETING ON PLANT ARRANGE!
OCTOBER 25, 1978 PDUR ﬁmgmm_

The following remarks are concerned with the presentations which were made |

at the subject subcommittee meeting. I hope they will add further perspective

to the important problem of systems interaction and aid the subcommittee in ‘

their deliberations, ‘
|
|

1. REMARKS CONCERNING PRESENTATION BY JACK HICKMAN AND WALLY CRAMOND ON THE
ANDI Y OF SYSTEMS INTERACTION

Sandia seems to approach the problem of systems interaction by identifying |
which systems are important to safety and then trying to determine the |
safety significant interactions that might occur involving these systems |
and evaluate their effect on the performance of required safety functions.
This is a logical way to approach the problem if its pitfalls are
recognized and :ppropriately accommodated. In order to limit the scope of
work to a manageable size, the study is being narrowed to events during
~normal plant operations and off-normal incidents of moderate frequency.
The apparent intention is to develop a methodology that can be applied
later to other plant conditisns. The objective seems to be to develop a
~roadly applicable methodology as quizkly as possible and use it to verify
the  the NRC Standard Review Plan and industry methods of handling the
systems interaction problem are adequate.

As a further clarification of scope, Sandia is apparently concentrating
on systems interaction that might significantly reduce the ability to |
(1) shut ¢..n the reactor, (2) remove decay heat, or (3) protect the ‘
reactor coolant cystem and prevent a LOCA. These are certainly the priority

safety performance objectives for any plant involved in a non-LOCA event \
irrespective of interaction effects. |

I have no real concern with this basic approach to the problem, as opposed |
to alternative ways. It is clearly straightforward and, therzfore, amend-
able to methodical development, but I can forsee certain difficulties and ‘
limitations such as discussed below:
1. Interartions are considered to arise from the existence of
commonalities. Some of these commonalities are easy to see
but others are deeply hidden in the design or arrangement and
——, are difficult to identify until after they expose themselves.
,//7f Unfortunately, the exposure is often associated with a safety-

- __,,,»ff”/// //;)(/significant event. One commonality of concern is associated
L& i .
~ e o

¥l
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with "environmental conductors.” These are conductors which
are capable of transferring adverse environmental influences
from one area to another during an event. Such conductors

may appear obvious such as for the case of the back f]ow of
hot air, vapor, or combustible g=s through a ventilation duct
following a fan failure. In other cases, the conductor may be
subtle such as when water flows through an electrical conduit
to a remnote electrical board following the failure of a water-
cooled component. These environmental conductors need to be
identified if the fault trees are to be complete.

Normal plant operations include maintenance and testing. Associa-
ted with these operations is the requirement to use off-normal
system alignments and procedures such as prescribed by the plant
technical specifications. These alignments and procedures need
to be examined to determine if unique interaction possibilities
are established. Since the number of maintenance and test
possibilities and their various allowable combinations are large
and plant specific, it is not clear how this could be factored
into the study. However, because a significant fraction of
total plant operating time will involve such operations, it is
net clear that they can be disregarded.

If the Sandia study is to include incidents of moderate frequency,
it would appear that some consideration needs to be given to
system interaction possibilities associated with operator

errors, such as malalignments, which are normally treated as plant
upset conditiors. Since the number of possibilities for such
errors is limitless, it may be difficult to handle as a require-
ment; but it is not clear that it should be disregarded.

The failure mode of a component can have an important influence

on the extent of interactions which might result during the event.
For instance, severe ancing in electrical switchgear during tail-
Lre would produce electromagnetic radiation which may interact
adversely with solid states control modules in the area. The
rupture of a water line associated with a component could produce
a water spray on a number of adjacent components. The leakage

of a hydrugen cover 93s line could lead to a flash fire or ex~
plosion with extensive interactions. Such effects are difficult
to predict and account for in a study, but appear to be associated
with normal plant operation. It is not clear how such spacial
couplings will be handled.

POOR ORIGINAL
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S’

i nce or effect of spacial coupling should be
Z::e::?g;;? in part, by the suscepyability of the components in-
volved to whatever the challenge might be in the space.

For instance, a spacial coupling based on the development of a
water spray during component failure_cannot exist if all potential
targets are resistant to spray. Similar arguments pertain to
other spacial challenges such as elevated temperature, flooding,
electromagnetic radiation, and steam releases. Unfortunately,
detailed information concerning such environmental effects on
components is often lacking.

It 1s not clear as to what extent and how possible single active
component failures will be included when looking for possible
interactions following a given initiating event within the

scope of study. Such single failures are generally included in
the plant safety analysis and might involve spacial or physical
couplings through otherwise unrelated systems. How will these
interactions be handled?

Interactions may result from degradations in the quality character-
istics of essential supperting auxiliary services such as

electric power, cooling water, and control air. The consideration
here is not a loss of these services but their degradation. Large
variations in voltage, frequen'y, water pressure, etc. can adversely
affect the performance charact:ristics of components and systems

and introduce interactions which can affect many systems. It is

not clear how the Sandia study will uncover such interaction
pcssibilities.

The total los. ¥ essential support ‘ng auxiliary services such
as electric p> . cooling water, an.' ~ontrol air is also an im-
portant consic. ion, but, in some cases, the interruption
effects are mor. uramatic if only a selective loss is incurred.
For example, if electric power is lost to control instruments
but not to control Togic, the logic will attempt to respond

to the failure mode of the instrument (upscale, downscale, or

as is) and produce unusual control responses. Misinformation
may also be supplied to the operator; it is not clear that the
Sandia work will expose interactions of this kind.

Essential supporting auxiliary services are also subject to
interaction effects resulting from automatic transfers, load
shedding, or load additions. Such maneuvers have a potential

to overload essential services throuah failure to isolate

or the addition of unwanted loads. Some of the load shedding

in cooling water and control air systems may involve non-quaiified
loads. In many cases, the normal supply for the service is non-
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9.

10.

1.

12,

13,

ifi ith some type of automatic transfer to the quali-
gg:;‘:oﬁgc:. The ultimate effect of overloading migh; be a
degradation in the gquality characteristics of the auxiliary ser-
vice or a partial or total loss of the service. Any one of these
effects may produce adverse interactions which need to be in-
cluded in the study. It is not clear that they already appear
in the fault trees. Interactions between the auxiliary supply
services should also be considered.

It is not clear that the Sandia methodology will take account
of the cause and effec' relationships which may develop sequen-
tialiy as a result of interactions occurring during an event.
If the interaction effect of one cause creates another cause
and interaction effect, etc., then the interactions should be
evaluated in proper sequence. This certainly complicates the
fault tree and its programming,

An accidental actuation of systems such as fire protecti or
containment spray should be treated as e plant upset conaition
and evaluated for possible adverse interaction effects. It is
not clear that this will be included in the intended scope of
study.

Reactor vessel head removal and refueling are modes of normal
operation and should receive attention relative to possible
adverse interactions., Head removal is of special co.zern since
it represents a duration of jeopardy during which pressurization
is not possible (e.y. head bolts may be loose) and the steam
generators are no longer functional as heat sinks. The reactor
core cannot communicate cffectively with the steam generators

by convective flow or an evaparation/condensation process.

The core decay heat must be remoyad by the decay heat removal
system. A failure t0 do so could lead to dangerous modes of
heat removal. The unique nature of ‘he plant alignrent, physical
configuration, and operational procedivres during this time could
give rise to unusual interaction possibilities that might other-
wise escape notice. During and after head removal, the inter-
action studies should also extend to systems involved in the
handling of heavy objects which could be dropped into the open
core,

Apparently human interactions with systems will be included in the
Sandia fault trees, but I can foresee a real complication in model-
ing man/machire interaction situations such as operator response
based on misinformation, or operator reacting to cor® cting
information.
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14,

An area of unusuai interaction complication is the interface
between the process systems and their coqtrol and protegt1on
systems., Involved here are interfaces with both qualified and
non-qualified controls and with the human operator. Some of the
networks involved are very complex and would be difficult to
adequately model in a fault tree. Many of the networks must be
treated as "black boxes" for mana?eable simplicity. The wide-
spread use of solid states control modules further complicates
the problem because their spacial interfaces are susceptible

to environmental changes. Also involved is the plant computer
and the plant solid states control system with its many human
and process interfaces and multiple opportunities for spacial

and physical interaction, Of particular concern is its potential
vulnerability and fast adverse response to human error during on-
line maintenance (e.g., dropping an indicating light bulb).

It is not clear how and to what extent Sandia will include such
items in their fault trees.
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11. GENERAL REMARKS CONCERNING NRC PROGRAM FOR IDENTIFYING SYSTEM INTERACTIONS

This whole question of system interactions is rather complex and the possible
breadth of consideration could be virtually limitless. Fault trees could be
developed to include almost any concern, but, somehow, the scope of such a
study must be confined to reasonable limits. My var.ous comments concerning
the Sandia work are intended to help identify the potential scope of this
problem and thereby exemplify the shortcomings involved when striving for
simplicity, They should not be interpreted as a recommendation for an expanded
scope and they are not intended to detract from the high quality of the

work being done, The work being performed by Sandia appears to be developing
along rigorous academic lines with well defined bounds based on iesource
Timitations and NRC safety priorities. However, the methodological procedures
being developed do not appear promising at this time as practical tools for a

~"plant designer or reviewer, They already seem rather complex to use and pro-

bably have limitations which, if overcome, would only add to their complexity.

I can forsee the Sandia methodology as a useful means for an in-depth study
of adverse interaction: on a limited scale. However, the work likely to be
required in developing the unique features of the fault trees for an entire
specific plant will probably make it a prohibitive technique for routine
review purposes., Certain plants may share some common fault tree branches,
but a large number will be plant specific and will most likely require con-
siderable work to assure reliable evaluation results. Of course, it is still
important to find out hcw far such a methodology can be developed and applied
to produce realistic and useful results.,

The system interactions of particular concern during plant design and safety
review are those vhich are difficult to predict and find by simple inspection
and which are safety significant. For these, appropriate experience is one of
the best tools available to the reviewer. The problem is, however, that it

is usually difficult to acquire the appropriate experience. This might

be done through a proionged exposure to the nuclear plant design review process
with special emphasis on developing an in-depth understanding of how the

plant responds to various postulated events and how the safety systems function
for =ach case. If during this exposure various adverse plant interactions

are uncovered and resolved, the experience acquired thereby will tend to
sharpen the reviewer's ability to uncover additional, but similar, interactions
and eventaully develop a hi?her degree. of sophistication and sensitivity

to the more subtle interaction possibilities. This is likely to require a
prolonged work exposure and may not provide the needed experience unless the
mission of the reviewer is to seek out such interactions and he is provided
with dedicated supervision and resources with which to do the job.

While striving to acquire appropriate experience, there are some important
assists 7vailable to help expedite the process. For instance, Licensc2 Event

MReports can provide valuable insight into the kinds of interactions which
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might occur and *hereby aid the reviewer in uncovering sjmi1ar possjbilities
in other plants and enhance the learning process. Experiences acquired
durirg plant preoperational and startup testing can prove invaluable in
developing the needed depth of understanding of how the plant and safety
systims behave and, to some extent, help to uncover interaction possibilities.
Acad:mic studies and tools such as provided by Sandia may also [.ove helpful
in the training process by providing a theoretical basis for how some of the
int:ractions come about and yield additional examples of what to luok for,
Hov.ever, in my opinion it takes a proper mix of these various activities

tr, develop the appropriate experience needed by the designer and reviewer

to assure an adequate treatment of the systems interaction problem. The
methodological techniques such as being developed by Sandia should not be
considered as the principal tool.

Having acquired the appropriate experience, it is essential to conccentrate

it in a dedicated organizational unit whose mission is clearly systems
interaction oriented. It is from such an experienced unit that we could
expect the development of better and more practical methods for handling

the interaction problem. These methods might include additional analytical
techniques, but a .ore promising output might be the publication of system
interaction case studies based on actual experience and exemplifying the kinds
of .interaction problems that have been uncovered and how they are handled.

Uch case studies could be distributed like the "Operating Experience
Bulletins" and would help to develop a competent experience base throughout
the industry. The costs involved in pulling together the appropriate experience
into an adequately staffed unit will probably exceed the reasonable expecta-
tions of most utilities. It appears that the NRC is in the best position to
provide the needed continuing effort (either in-house or under contract).
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111. REMARKS CONCERNING PRESENTATION BY JOHN ANDERSON ON ORNL WORK

ORNL seems to approizch the problem of control system/protection system inter-
actions ©y looking for the direct interactions between these systems and not the
_subtle ones. They are looking at failures and degradations, and eva1uating
their effects. They are not using formalized fault trees. As an alternative

to the Sandia work, this is also a logical way to approach the interaction
problem and should provide useful results. It represents another input

to the activity mix needed to develop an appropriate experience base. It may,
however, pe limited in its depth of consideration. I have no specific

commen s on the ORNL work,
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Iv. REMARKS CONCERNING PRESENTATIONS BY JERRY VELLENDER
] N (S STUDY /

The Commoiwealth of Edison Co. Zion System Interactions Study was based -
on a review of over 9,000 Licensee Event Reports of which 267 were considered
to be applicable to Zion and 67 of which were selected for detailed consid-
eration by Fluor Pioneer, Inc. The study concentrated on interactions relating
to failures that could interfere with shutdown heat removal. The technique
was to Took at each LER and determine if it had impaired or degraded non-
accident heat removal, If so, it was determined if it could happen at Zion

and what corrective action might be needed. I would like to make the following
observations and comm:nts concerning this study,

1. Although the work performed by Fluor Pioneer could be considered
an indeperdent review of the 67 LER situations selected by
Commonwe? ith Edison, it should not be considered an independent
review of the systems interaction potential at Zion. This could
only be claimed if Fluor Pioneer had performed the data reduction
on the 9,000 LER's and selected the appropriate ones for detailed
considcration,

2. The data reduction was based on looking for those LER's which produced
system interactions considered zdverse to shutdown heat removal,
It is my uncerstanding that if no adverse interaction occurred, the
LER was not selected for detailed study. This might be a reasonable
decision where the equipment and plant arrangement are sufficiently
similar to those at Zion. It is not reasonable or correct if
certain differences should exist, For instance, if the LER under study
is related to a flooding event for which the equipment invclved is
already designed to accommodate, no adverse interactions should
result at that plant and the LER would not be selected for additional
study. If, however, the comparable equipment at Zion is not designed
for flooding, then an adverse interaction might be experienced and
the LER should be selected for further study to make this determination.
Other types of potential interactions are also sensitive to equipment
design and layout differences which need to be considered. It is
not clear how many of the nearly 9,000 LER's reviewed and discarded
might be includec in this category and should have been selected
for further study. Unless suitably clarified, it should be con-
sidered a basic shortcoming of the study.

3. An examination of LER's amounts to an examination of the historical
record. The corrective actions taken should assure that history will
not repeat itself, but it does not assure freedom from other adverse
systems interactions. Some of the most serious interactions may not
have taken place yet at some plant, or there may be interaction sit-
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uat.ons unique to Zion that remain to be exposed. The

7ion study is certainly well done and useful as a contri-
bution tec the needed case studies, but it should be recog-
nized as very limited in scope if the desired objective

is to uncover the full spectrum of potential adverse inter-
actions at the plant before they become self evident.

It was pointed out as a major conclusion in the Fluor

Pioneer report that generic studies such as requested by the
NRC for pipe breaks had already resulted in modifications to
Zion which substantially reduced adverse interactions to such
events, If this is the case, then I am somewhat surprised
that the systems interaction study uncovered a problem with
entry and accumulation of water in electrical boxes. I would
have thouoht that water released as sprays, jets, or cascades
during the pipe break studies would very likely enter some

of these boxes and flag the drain hole problem for corrective
action,

Since the control air system at Zion was not included in

the list of systems for consideration, I assume it is classified
as non-essential, If so, it is an important example of a
non-safety system which may have a potential for safety-related
system interactions which should be evaluated. PWR's of the
Zion class usually make widespread use of air operated valves
for process isolation and control for both the NSSS supply
(Westinghouse) and the BOP (AE design). On loss of control

air, these valves revert to safe positions as determined by

an appropriate analysis. Such reversions may introduce safetv-
significant effects when one considers the number of valves and
other control components undergoing simultaneous change, and

the multiple loss of process control due to the control air
failure., In some cases, both trains of redundant equipment

may be involved and more than one unit in the plant. The
acceptability of this loss must be evaluated using plant specific
information and certain assumptions concerning marual operation.
Special attention should be given to the effect on such im-
portant essential functions as auxiliary feedwater control, RCS
chemical volume and control (makeup and letdown), and the
continuation of acceptable performance for environmental

control systems which are predominantly air operated (for
dampers and process control). The loss of environmental

control may interact adversely with such items as instrumen-
tation and control (particularly where solid states modules

are used), and electric power system components (e.g., motors,
transformers, and switchgear control). In my opinion, the
control air system should have been includec” for consideration
even if classified as non-essential.
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6.

Other non-essential systems of concern and related to systems
interaction are the non-IE electrical power (AC and DC), in-
strumentation and control, and plant computer systems. Although
none of these systems are considered essential, they do inter-
face strongly with the plant operator, Certain initiating
events in these systems during normal operations can lead to
extensive displays of maloperation, misinformation, and unwanted
responses which must be interpreted and corrected quickly by

the plant operator, If left uncorrected, they may lead to safety-
significant degraded conditions. It is not clear that such non-
essential systems were included in the interaction study.
Although perhaps less critical than the control air system,

] believe they should have been considered.
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V. GENERAL REMARKS CONCERNING NRC PROGRAM FOR REVIEW OF LICENSEE EVENT
KEPORTS

The NRC program for review of LER's is an important aspect of the systems
interaction work, but its present scope within NRC is unclear. Perhaps
the subcommittee may wish to ask for a short presentation on this subject
at a future meeting. For now, I would like to make the following observa-
tions for your consideration.

1. The LER's are an important source of real world information which
should receive careful evaluation from the viewpoint of uncovering
possible systems interactions and providing a feedback of information
to the designers and reviewers. The Zion Interaction Study is an
example of how this information might be evaluated and used for
corrective actions. Eventhough it is "after the fact" information,
it is sti1l useful. Acditional and more comprehensive work of this
type needs to be done if the nuclear industry is to benefit fully
from this past experience. In my opinion, the NRC is in the best
position to have these studios performed (either in-house or under
contract). They have the resources and recognized access to all
information and facilities, and are in the best position to monitor
the entire industry and thereby predict generic difficulties.
According to the NRC people, some work on the LER's is being done
within NRC, bu* is does not appear to me that it is adequately
dedicated to a determination of possible adverse systems interaction.

2. Perhaps the problem of evaluating LER's for systems interaction
could be somewhat eased if the preparer of the LER were required
to Indicate whether or not a system interaction was involved in the
event before giving the details., This should not add significantly
to the work of preparing the report and it would make the sorting
a lot easier. The main problem is assuring that the preparer of the
LER uncerstands the concept of "systems interaction." It wou'ld be
necessary for the NRC to define the concept with suffiicent clarity
to assure consistent usage, This may not be easy, but progress
s being made and the concept should become clearer as the principles
and examples are developed.

3. As the situation now stands, it appears that the nuclear industry does
nct have or intend to have an organized effort to review and evaluate
LER's for possible systems interaction as was done in the Zion study.
The NRC is reviewing each LER but the scopz of this review is not clear.
This may mean that valuable experiences ar< not being adequately
utilized from the viewpoint of the systems interaction program,

Perhaps the subcommittee could benefit from presentations by the
industry on how they view the problem and what they would propose to
be done,
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JOHN ANGELO
PROFESSIONAL OUALIFICATIONS

LIGHT WATER REACTORS BRANCH NO. 1

DIVISION OF PROJECT MANAGEMENT

I am a Senior Project Manager in Light Water Reactors Branch No. 1
of the Division of Project Management, U. S. Huclear Requlatory Commission.
[ am responsible for the evaluation of nuclear safety aspects of nuclear
reactor facilities and serve as the project manager for technical eval-
uation of nuclear power reactor license applications.

[ was born in 01d Bethany, Pennsylvania. [ am a graduate of the
University of Idaho and received a Bachelor of Science in Electrical
Engineering in 1949. I have done graduate engineering and science study
at Rensselaer Polytechnic Institute, Union College and George Washinaton
University and received a Master of Science in Enaineering from Union
College in 1963.

From 1949 to 1958 I was employed in the Large Steam Turbine-Gencrator
Division and the Apparatus Sales Division of the General Electric Company
progressively as a Performance Test Engi.eer, Turbine Supervisor, and
Development Engineer. From 1960 to 1962 I was employed as a mechanical
engineer with the Nuclear Power Division of ALCO Products, Inc. with respon-
sibilities for the design and analyses of hydraulic, thermal and mechanical
systems and comoonents of nuclear power reactors. [ continued these duties
in 1962 with the Nuclear Power Division of Allis-Chalmers Manufacturing

Company when that company purchased the nuclear business from ALCO Products.
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E. G. Case, Acting Director
Office of Nuclear Reactor Regulation

CORRESPONDENCE REGARDING SYSTEMS INTERACTION ANALYSIS

- Atiached in accordance with our discussion is a package of corres-
pondence related to the analysis of systems interactions that have
been recommended by the Committee.

R

R. F. Fraley
Executive Director

Attaichments:

1.
2.
3.
4.
3.
6.

7.
8.

Ltr. to L. V. Cossick frm. M.-Bender dtd.
6/17/77 re. Review of Systems Interaction
Memo to E. G. Case frm. R. Fraley dtd.
5/12/77 re. Reliability of Power Supolies
Memu to E. G. Case frm. R. F. Fraley dtd.
4/26/77 re. DC System Reliability

Ltr. to L. V. Gossick frm. M. Bender dtd.
3/15/77 re. Reliability of Power Supplies
Ltr. to L. V. Gossick frm. M. Bender dtd.
3/15/77 re. Auxiliary System Reliability
Memo to L. V. Gossick frm. R. F. Fraley dtd.
1/19/77 re. Topics for Discussion During
ACRS-NRC Meeting

Ltr. to M. A. Rowden frm. D. W. Moeller, dtd.
12/17/76 re. GESSAR-238 and GESSAR-251

Memo to L. V. Gossick frm. R. F. Fraley, dtd.
11/1/76 re. Analysis of Systems Interactions

(Continued on next page)
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9 Ltr. to M. A. Rowden frm. D. W. Moeller, dtd.
10/22/76 re. Three Mile Island, Unit 2

10. Ltr. to M. A. Rowden frm. D. W. “oeller, dtd.
7/14/76 re. RESAR-3S

11. Ltr. to M. A. Rowden frm. D. W. Moeller, dtd.
6/11/76 re. SWESSAR-I'L

12. Ltr. to W. A. Anders frm. D. W. Moeller, dtd.
2/11/76 re. SWESSAR-PL

13. Ltr. to W. A. Anders frm. W. ferr, dtd.
9/17/75 CESSAR-80

14. Ltr. to W. A. Anders frm. W. Rerr, dtd.
3/14/76 re. GESSAR-238

'15. Ltr. to L. M. Muntzing frm. W. R. Stratton, dtd.
11/8/74 re. Systems Analysis of Engineered
Safety Systems

cc: w/atts:
L. Crocker, DPM
R. Heineman, DSS

cc: w/o atts:

M. Bender, ACRS
J. Ebersole, ACRS
S. Tawroski, ACRS
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Mr. Lee V. Gossick

Executive Cirecter for Operations
U.S. Nuclear Regulatory Commission
Washiagton, DC 20555

SUBRJECT: REVIEW OF SYSTEMS INTERACTION

Dear Mr. Gossick:

During the recent review of the operations of the Zior. Station, Units
1 =nd 2, a Qquestion was raised regarding the scope of the systems in-
teraction review recommended by the Committee in its report of June 9,

1976.

In order to provide clarification of its intent with regard to systems
interaction evaluation, the ACRS offers the followiny two examples of
possible studies:

1.

Examine tie physicdl configuration of safety systems (a) in
relation to their presumed "redundant" divisions or channels,
(b) in relation to their supportive sub-functions, and (¢) in
relation to non-safety syc-ems and features, for actions or
oonsequences in one that have a direct or indirect deleterious
effect on another. Such configurations might allow faill es
or local hostile conditions to unduly interfere with the mini-
mum functions required to remove decay heat after shutdown.
Particular attention should be given to the potential for
"cascading” failures leading to a terminal event which inter-
feres with some aspect of the shutiown functions.

Examine interrelated functions and actions as they relate to
operating practices, such as the recent action which caused
the burn-out of a diesel-generator during a loading test.

This would include reevaluation of Technical Specifications to
ascertain whether undue degradation of minimum shutdown heat
removal capability may be occurring because of unrecognized
indirect connections between systems. Another exarple would
be the mechanical maintenance of a valve or pump in one train
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concurrent with electrical maintenance or swi.chboards or reluy
panels in the "redundant" train which ig inactive tut supposed

*o be immediately available.
ncerely yours,
- /

M, Bender
Chairman
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May 12, 1977

E. G. Case, Acting Director
Office of Nu:lear Reactor Regulation

RELIABILITY OF POW™R SUPPLIES

References:

(1) Memo from M. Bender, ACRS Chairman to L. V. Gossick, EDO,
*  "“Peliability of Power Supplies,” dtd. March 15, 1977

(2 M.mo from R. F. Fraley, ACRS, to E. G. Case, NRR, "D.C.
System leliability," dtd. April 26, 1977

The attached report from Mr. E. P. Epler ACRS consultant,

provides information applicable to the reevaluation of D.C.

pover supplies requested in References (1) and (2) above.

%

R. F. Fralay
Executive Director

-

Attachment:

Letter from E. P. Epler to J. C. Ebersole
& D. Okrent ded. April 12, 1977, re. D.C.
power supply

ce:
R. Heineman, w/att.
R. Boyd, w/att.
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o UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SASEGUARDS
/ g WASHINGTON, D. C. 20555

April 26, 1977

Edson G. Case Acting Director
Office of Nuclear Reactor Regulation

puring the 204th ACRS meeting members of the NRC staff reported to the
Committee regarding *he reevaluation of the battery supnlied D.C. power
systém for Three Mile Island Nuclear Station, Unit 2 in response to the
ACRS Report of Cctober 22, 1976, Several Cormittee mamoers expressed
concern (Transcrist B2 120-p333) with the basis for tne Staif pesition
and suggested that ¢his ra2evaluation be conducted in ascordance wich the
letter from Mr. M. Bender, Chairman, ACRS, to Mr. Lee v. Gossick, EDO,

NRC. dated March 1%, 1977, sadject: Reliability of Power Supplies.

-. R. F. Fraley
Executive Dire

cc: L. Crocker, DPM
R. Boyd, 1'PM
R. DeYoung, DPM
R. E. Heineman, DSS

POOR ORGINAL
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L1 . By UNITED STATES

° NUCLEAR REGULATORY COMMISSION
) : ADVISCRY COMMITTEE ON REACTOR SAFEGUARDS
;‘ . WASHINGTON, D. C. 20555

fess® March 15, 1977

Mr. lee V. Gossick

Executive Director for Cperations
U.S. Nuclear Regulatory Commission
Washington, DT 20555

Subject: RELIABILITY OF 2CAER SUPPLIES -
Dear Mr. Gossick:

T.e »CRS r. ommends that the NRC Staff review and evaluate the probability
of loss of all AC power as a function of the duration of such power 10SS,
and develop criteria and a spocific app-oach to examining the capability
of nuclear power plants to withstand such loss, as part sf the stancard

NRC review for construction permits and operating licenses.

The estimates of probability of loss of AC power in WASH~1400 should be
reviewed with a view toward determining whether &C power reliability
can be estimated generically-or shovld pe evaluated on a case-by-case
basis.

The Committee recommends also that the NRC Staff evaluate the reliability --
of typical minimum vital DC power arrangements and ad.ise the Committes2

of the bases for judgments concernir. their adequacy, and the possibilitiss
fo. significant irproverents in the celiability of such systens.

The ACRS is willing o work with the Staff via an appropriate~5ubcom:ittee
in the evaluation and resolutica of these matters.

Sincerely yours,

7h1-/55>n.zﬂy~————— |

M. Bender
Chairman

- POOR ORIGINAL




o . ¥ UNITED STATES
s » 8 NUCLEAR REGULATORY COMMISSION

’ s‘ £ S g ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
< o WASHINGTON, D. C. 20555

» March 15, 1977

Mr. lee V. Gossick

Executive Director for Operations
U.S. Nuclea: Regulatory Commission
Washington, DC 20555

E Subject: AUXILIARY SYSTEM RELIABILITY
Dear Mr. Gossick:

The ACRS believes that it is important to nuclear plant safety to

. understand better the reliability of those auxiliary systems necessary
to establish and maintain reactors in the cold shutdown condition after
loss of such primary full power heat sinks as steam generators and the
main condenser. -

Such auxiliary systems, which include Re: tor Auxiliary Cooling Water
Syscems, Station Service Water Systems, and the Ultimate Heat Sink,
generally are in continous duty in all modes of reactor cperation and
current practice allows these systems to be "redundant" two-train con-
figurations. This results in denendence on a single svstem whenever cne
train of such a system fails or is shutdown for maintenance or other

purposes.

As an example, to better understand the current situation, tc ACRS
requests that the NRC Staff perform an evaluation of the r:liability of
the typical minimum configuration allowed for the Station 3ervice Water
System and any alternate back-up systems, in order to quantify better
the adequacy of design and to ascertain the potential for substantive
improvements in overall safety by design changes for future plants.

Sincerely yours, PﬂnR DRIG'NAL
A W

i : : M. Bender
r ¢ Chairman

(



January 19, 1977

Lee V. Gossick
Executive Director for Operations

TOPICS FOR DISCUSSION DURING ACRS-NRC MEETIXNG

During the 20lst ACRS meeting, members of the Committee identified the
following matters as {tems deserving further discussion with the NRC
Staff. Time has tentatively been set a-ide during the 202nd Committee
meeting to discuss these items to the degree that the NRC Staff is pre~
pared to do 'so. .

1.

3.

Study of the probability of steam generator tube failures in PWR
plants and the cousequ:nces of such failures on the course of ac~-
cidents such as LOCA-ECCS transients, and steam line break acci-
dents.

Fvaluation of the radiolorical consequences of steam line break
accidents for the various types of PWR plants. A comparison should
be made of the BaW once~throuzh stean generator with sintlarly
sized Westinghouse and Combu-tion Engineering unizs. This evalua-
tion should include an analysis of the reduction in fission product
removal resulting from the reduced inventory of water in a once-
through stcam generator and consideration of any specific design
features or operating 14mits which may be appropriate to compen—
sate for this reduced decontaminztion factor.

Study of the probability and consequences of the loss of feedwater
control and resultant £looding of the superheater gection of B&W
once-through steam generators. Consideration should be given to:
(a) the effects on core reactivity resulting from a rapid reduction
in primary system temperature by the rapid increase in primary to
secondary heat transfer; (b) the effects on stean driven equipment
gsuch as main and auxiliary feed punps and the dynamic effects on
system piping by the sudden introduction of water slugs into the
steam systea; and (¢) the potential for and consequences of secon~
dary system overpressure cesulting from & turbine trip or loss of
offsite power resulting from the transient caused by this rapid

tncrcase in stean gemerating capacity. P““R “R\B\“M‘ |

aericE
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4. PEvaluation of the thermal stresses imposed on the reactor pressure
vessel by a steam line break saggravated by flooding of the super-
heater section of tue B&J once-through steam generator. An analysis- -~
should be made of the decrease in the primary conlant inlet temper- o
eture resulting from such a trariient and the effect it would have o e
on stresse3 in the pressure vessel.

In the event flooding o the stean generator is considered an in- % 2
dependent event, verification should be provided that the feedwater =
control system will function properly during a steam line break

transient.

- §. Evaluation and application of Federal Republic of Cermany (FRG)
reactor safety research program results and FRG requlatory require-
ments to the NRC regulatory process. The FRG has an extensive safery
research effort in progress and is rapidly develooing an extensive --
body of information, criteria and regulatory requirements wnich are
applicable to light water cooled reactors of the type being licensed
in the U.S. Consideration should be given to a systematic program

‘ for exchange of information and consideration of this information as
it applies to the NRC regulatory program.

6. Evaluation of fuel handling asccidents inside containment. During the
review of ths Operating License for the North Anna Power Station
Units 1 and 2, a question was raised regardinz evaluation of a fuel -
handling accident inside contaimment. The Committee concluded that iy
this issue could be resolved on a genaric basis orior to the first
refueling at this station. It is our understandia® that a similar ques-
tion has been raised of the Commission by the Union of Concerned Scien-
tistgists and has been referred to the NRC Staff for evaluation on a gen-
eric basis. The Committee is interested in & report on the results of
this evaluation or, if it is incomplete, the schedule for its comple-
tion.

Please let me know to what degree the Staff will be prepared to discuss
these items during the 202nd ACRS meeting so appropriate arrangements can

| 00R ORIGINAL

R. F. Fraley

Executive Director
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s %, UNITED STATES
A R NUCLEAR REGULATORY COMMISSION
4 & & ; ADVISORY COMMITTEE ON REACTOR SAFEGUAIDS
) ~ °::' WASHINGTON. D. C. 20555
..'.C’

December 17, 1976

Honorable Marcus A. Rowden
Chairman

U.S. Nuclear Regulatory Comrission
washington, DC 20555

Subject: GENEPAL ELECTRIC STANDARC NUCLEAR STEAM SUPPLY SYSTEMS
(GESSAR-238 NSSS and ‘GESSAR-251)

s 2008 JRENAL

At its 200th meeting, December 9-11, 1976, the Advisory C

Reactor Safecuards completed its review of the apolications by the General

Electric Corpany for preliminary design approvals for the standardized

. nuclear stead supply systesS described in the General Electric Standard
Safety Analysis Peports, GESSAR-238 NSSS and GESSaR-251. These Systems
were also considered at the 199th meeting of the Comnittee, November 11-13,
1976. The review by the Committee was facilitated by the meeting of a
Subcomittee with representatives of the General Electric Company and with
members of the Nuclear Regulatory Commission (NRC) staff on November 6 e
and 7, 1976, in Los Angeles, California. The Comnittee also nad the benefit
of the documents listed below.

These GESSAR systems consist of BWR/6.nuclear steam supply systems with
thermal power ratings of 3579 MW for GESSAR-238 NSSS and 3800 MW for GESSAR-
251. They do nct include the cor.-ainment structure, the reactor puilding,
the fuel building the auxiliary.building, Or other structures outside the
nuclear systems, which are the responsibility of the utility-applicant.

GESSAR-238 NSSS and GESSAR-251 have essentially the same design, the Pr in-
cipal differences arising from differences in power level. Many aspects
of GESSAR-238 NSSS and GESSAR-251 are the same as those previously reviewed
by the Committee in the General Electric standard Safety Analysis Report
for a nuclear island. The Cormittee's report on the GESSAR-238 Nuclear
Island was issued on March 14, 1975.

The Committee and the Applicant discussed the possibility of damage to a

.

heat exchanger of the Residual Heat Removal (RHR) system by over=
ptessutization or by hydrodyn:mic forces that could conceivably result
. from valve malfunction or cperator error. This hypothetical condition
{s associated with the steam condensing mode of operation of the RHR or
when the Reactor Cor2 Isolation Cooling system is in use. The Comnittee

recomnends that the NRC Staff review this probles, applying their usual
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criteria of assuming malfunction and operator error, to determine whether
such coréitions can occur. The review should include particular study

of the initia' phase of steam entry, during which water initially present,-
or inacdvertent.’ accunulated, must be expelled from piping into and
through the heat exchanger.

The Cormittee recomends that GESSAR-238 NSSS and GESSAR-251 incorporate
appropriate systems to mitigate the consecuences of an ATWS evunt.

Safety related interfaces between the refersnce system and the balance
of plant are identified in these GESSAR's. It will be necessary for the
NRC Staff to assure that all of the safety-related requirements are ful-
filled wren an acelication for a constructicn permit is filed. The Com-
mittee will review this matter in more detail when applications for
construction permits referencing these systems are received.

" D
The Committee recommends that, during the design, procurement, construc-
tion, and startup, timely and appropriate interdisciplinary system analyses
be carried cut to assure complete functional corzatinility across each
interface for an entire spectrum of anticipated cperations and postulated
design basis accident conditions.

Other generic problems relating to large water reactors are dxscussed

in the Ccrmittee's report dated April 16, 1976. Those problems relevant
to larce boiling water reactors snould be dealt with appropriately by
the I'2C Staff and General :Zlectric Company as solutions are found. The
relevant items are: II-3, 4, 5, 6; 7, 8 9, 10, 11; IIA-2, 6; IIB-2, 4;
IIC=1, 2, 3, 4, 6, 7. .

The Commrittee believes that, subject to the above comments and to successful
completion of the necessary R&D progrars, GESSAR-233 NSSS and GESSAR-251
can be successfully engineered to serve as reference systems.

Sincerely yours,

Oude Y, W ol

Dade W. Moeller
Chairman

POOR ORIGINAL
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References

1. 238 Nuclear Steam Supply System GESSAR and Ax‘nendr:ents 1 through 4.

2. Report to the Advisory Committee on Reactor Safecuards in the Matter
of General Electric Safety Analysis Report GESSAR-238 NSSS (Docket No.
STN 50-550) Published: October 1376 by the U.S. Nuclear Regu'atory

Commission.

3. 251 General clectric Standard Safety Analysis "eport (251 GESSAR) and
Amendments 1 through 21.

4. Report to the Advisory Committee on Reactor Safeguards in the Matter
of Genera® Safety Analysis Report GESSAR-251L (Docket No. SN 50-531)
Published: October 1976 by the U. S. Nuclear Regulatory C mission.

5. General Electric Company letter dated February 13, 1975 forwarding
proprietary information regarding fuel assemdly and core design.
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L. V. Gossick
Executive Director “3r Operations

ANALYSIS OF SYSTEMS INTERACTIONS

November 1, 1976

The ACRS has established a Subcormittee to look into the effacts of
'Systens interactions in nuclear Power plants. Among the topics to
be considered, at a futu » ™eeting, are:

1.

2.

3.

oo

- POOR ORIGINAL

Probability and consecuences of multiple tube rurtures in a Bg¢W once—

through steam generator with concurrent loss of conderser function.

Operability of rotzi:ing machinery following a seismic event.
This would include ~onsideration of 1cads, deformations, ete.,
of shafts, bearings, seals, and nozzles (flanges) and any
pPotential problers of starting a machine that was stationary
during the shock loading.

Method of bringing a %R from é‘ high pressure condition to low
Pressure cooling assuning the use of only safety grade eguipment.

- 20e effect of PR locp isolatica valve closure during a L' on

ECCS performance.

Ability of equirment and comonents in containment to nerform their
intended function when exposed to a LOCA environrment after a period
of aging ani maintenance that involves the opening of ssaled
enclosures.

Consequences of the inadvertent release of hydrogen into the plant
due to the failura of such thinas as the hydrogen charaing lines
for the main generator cooling or reactor coolant chemical control
systems, etc.

Adequacy of nrovisions to rrovide ohysical separation of Compeonent
Cooling Water Systems which are vital to the performance of

enginecred safety systen components.
An 2./

-
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Please 12t me know of an estimated date when your 3taff can be orepared
to discuss the items noted above so that an arnropriate m2eting can

~ be scheduled. John €, *~Kinley (Ext. 1371) will ccordinate <detailed
arrangerents for this meeting 1f your Staff requires aiiitional infor-
mation.

(3

R. P. Praley
Executive Director

cc: ACPS Morbers
S. Varga
L. Crocker
R. PeYoun3y
R. Boyd
R. ileineman
B. Rusche

® o

————r
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLLAM REGULATOMY COMMISSION
WASHING TON, D. C. 20555

October 22, 1976

.
Honor:%1e tarcus A. Rowder v

Chairman

U. S. Nuclear Pegulatory Commission

Washington, DC 20555

SUBJECT: REPORT OM THREE MILE ISLAND NUCLEAR STATIOH, URIT 2
Dear Hr. Rowden:

nuring its 198th meting, Octuber 12-16, 1976, the Advisory Cormittes

" on Reactor safeguards cormpleted its review of the appiication of the

Metropolitan Cdison Company, Jersaey Central Power and Light Company,
and Pennsy)znia Elect-ic Cempany (Applicants) fer 2 |icerse to cperate
Three Mile Island Huclear Station, Unit 2. This project was also con-
sidered during a Subcommittee meeting h2ld in Harrisbu~g, Pennsyivania,
on September 23 and 24, 1676. Members of the Committe2 vicited the
facility on Sestember 23, 1976. During its review, the Cormittea had
the benefit of discussions with repraesentatives and consultants of tha
Applicants, Caneral Puslic Utilities Service Corporsiion, the Babzock
and Yilcox Comnpany (B&:), 3urns and Rowe, Inc., and the fuclear Ragula-
tory Comnission (HRC) Staff. Tha Committee also had available the
documents listaed beiow. The Committe2 repcited on the aoplication for
a constuction permit for Unit }. on January 17 and PApril 12, 1948, and
for an operating license for Unit 1 on August 14, 1973. The Commnittee

revorted on the application for a construction permit for Unit 2 on
Juiy 17, 1989. -

The Three Mile Island Muclear Station, Units i and 2, is located on
ihree iile Island near the castern shore of the Susquahanna River,

about 12 miles southeast of Harrisburg, Peansylvania. fbout 2380 people
live within a two-mile radius of the site (tha low population zore).

The minimu. exclusion distance is 2000 foat. The nearast population
center is Harrisburg (1970 populaticn 68,000).

Several changes have been made to bring the Babcock and Hilcox Emercency
Core Cooling System (ECCS) evaluation radal into conformance with the
requirements of 10 CFR 50.46, and Appendix K to Part 50. Analyscs of

a spectrunm Jf break sizes appropriate to Three Mile Island, Unit 2 have
been completed using the approved B& generic evaluation model. The
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results of the analyses for the r-actor coolant pump discharge braak,
belicved to be th: “worst" break, show maximum allowable linear haut
generatica ratec as o« function of elevacion in  hz reactor core ransing
from 15.5 to 18.0 kilowatts per foot. Corresponding calculated post-
accident peak clad tewneratures ranqe from 200Z9F to 214G9F. The KiRkC
Staff has identificd additional information that it will require to
corplete its raview and the Applicents' submiltal is expected by the
end of 1276. Tha Applicants propose to use both in-cn=e and ex-zore
instruzentation to assure accuracy of measurerant of core oover gistri-
butions. The Committce believes that the propcsed menitoring mathods
may be acceptable, but that an augrented startup program should be
employed, and that satisfactory expericnce at 100% steady state power
a.d Jduring .ransients at less than full povier should be obtained. This
experiance should bz reviswaed and evaluated by th2 NRC Staf< prior te
operating at up to full powar in a load ‘ellowing moda. The Coumittes
wishes to be kept inforn. .d.

A quastion has arisen concarnirg asyrmetric 10ads on the reactor vessal
and its intarnal structuras for certain postuleted loss-of-cuolant
accidents in pressurized water razctors. Tha Staff nas ragquired ihe
Mpplicants to supply further information in order to complete its assess-
ment of this matter. This issue should be resolve! in a manner satis-
factory to the NRC Siaff:

The question of whether Unit 2 requires dasign wndificaticns in o) dar
to comply with UASH-1270, “Techrical Peport on Asticinatad Transier:s
Hitnout Scram for !fatar-Ceoled Pg..ar Reactors", remains an outstanding
issuz pending the KRC Staff's cozplation of its revicw of Bi genaric
analyses of anticipated transients without scram. The Cowmmittee racon-
mends that the NRC Staff, the Ar:licants and Bf'i continue to strive for
an -arly resolution of this watler in @ manner acceptebie Lo the HIRC
Sta?f. Tha Coumittes wishes to bz kept informed.

Erovgency plans have been develepad to allaw plant shutdosn and mainte-
nance of safe shutdown in the event of a rmaximus probable flood. Such

a postulated flood weuld top the levee surrounding the plent by several
feel. Includad in tho plan is the fastering of water tight steel panais
n deorvays and other openings of satety rolated structures. The Com-
mittee belicves that the details of this plan, particularly rclating to
re-catry into the staticn during the post-flood period, need to be more
clearly delincated.

POOR ORIGINAL
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The Cosmittne suppurts the HRC Steff's program for cvaluation of firo

" protection in accordance with Branch Technical Position APCSH €.5-1,
.L.

Anpendix A, "Cuidalinze for Fire Protcctlon for fucliecc Poi2r Mlants".
The Committee recomnends that the {IRC Staff give h1gn priority to the
comple.ion of bLoth cwuaer and Stef” evaluaticns and to recorianzations

for Three liile Island Unit 2 and other plants n2 urmg conpleticn ov
construction in order to maximize the opportunity for inproving fire
protection while areus 2-e still accessible and cn;n as are rmar2 feasibliz.

The Committe2 notes that long-terin post-accident operaticon of th2 plant
to maintain safe shutdown cond.ticns may be dependant on instrur-antaticn
and electrical equiprant within containment which is suscentabliz to
ingress of steanm or water i the hermatic scals are eithar initially
defective or should bacorm2 defective as a rosult of damaze or 2zing.

The Cormittoe beliavas that appropriate test proceduras to confirn
continuous long-term seal ca[ab11|ty should be developad.

The Committea rccommands that fuirthar rev1=u be made of the batizry
supplicd OC power systeir to assuya that non-cssen*ial lozds <o not
interfere thh its sarety functicn. The Co““1tt= recomranss that
further review be made to assure nec anccepuable effects such 2z releese
of hydregan inte tiie plant can occur from the fai.ure of a hydrocgen
charging lineg, The Coinitte2 also recoimeands that studios ba rz2 to
assure that failure of an iastrusant lin2 cannot cause piant centrol-

Iabvlwgy problems of significance to public safety.

The managerant organization prepcsed by tha Anplicants to da2linzate
the sa Ly raelated respon :ib']ities of tha off-site and on-si.z2 personnal
of tiie Three iiile Island Stat‘on left open quastic cse

ns uS *o he. nh s
rasponsibilities are to be dischargad during rorial working heurs
aurin evening, nicht, and weekend shifts. This matter should Sz re-
solvaed to the satisfaciion of the NRC Staff.

The RRC Siarf is still reviewing various issues related to accidants
leading to loss of fluid in the stcam ganzrator secondary sxc-, such
as steam ling brecks. The Committce wishes to Le kepe informzd of
the r2solution of those issues.

The Committee recermands that, prior to coun-rC1a1 power operation
of Thrae Hile Island Unit 2, addiltional moans for cvaluating the cause
and likely course of various accidents, including those of very low
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probability, ‘should be in hand in order to provide iuproved buwes for
tinely decisions concerning possible off-s5ite emcracncy mzasurns. Tha
Committzc wiches o be kept informad.

L
The Cumittee believes that the A~ plican and the IIM'Z Staff shoule
further revicw the Three Mile Island Huslear Statica for measurcs that
could significantly reduce the possibility and conseauancaes of subotace,
and that such measures should be impleranted where practical.

Nther g2neric prablcms relating to larga water reactors are discussed

in che Committee's report entitlad “Status of ceneric I[tems Pelat ing

to Light Vater Raactors: Peport No. 4", dated April 16, 1876. Those
prob1er> relevant to the Three lMile Island Staticn shou]d be dealt wilh
appropriately by the IRC Staf” and the Applicancs as solutions ar2 fcﬁnd;
The relevant items are: 11 - 1,2, 3,4, 5,6, 7,9, 11; IIA-1, 4, 5,
6, 7, 8;.11C -1, 2, 3, 4,5, 6, 7

The Advisory Committee on Reactor Safoguards believes that, if dua

regard is g*”~~ to thr items rantionad &hove, and subj~nt to satisfaceogry
corpl=txon of construction and pre-opavatisnal testing, there is reasca-
able assurance that Three Mila Is]and iiuclear Station, Un:t 2 can be
opﬂrateu as pcuer le.els up to 2772 it without uaduz risk to tha hezitn”
and safaty of the pudiic.

Sincerely yours,

!
" Patt/03elh,

Lada Y. Loa]]er
Chaivrman

Rafercnces

1. Threa Hile Island Nuclear Station, Uait 2 Final Sefety Analysis
Report (April, 1974) with /oondiants 1 through 44,

2. Safety Cvaluation DNeport (MUREG-0107) related to operation of
Throe itile Islend Kuclear Station, Unil 2, dated September, 1976.
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& ,ﬂ ! NUCLEAR REGULATORY COMMISSION
A =) H ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
“.; i\%/ & WASHINCTON, D. C. 20555
o PV July 14, 1976

Ponorable Marcus A. Rowden
Chairman

US Nuclear Regulatory Commission
Washington, DC 20355

'Subject: REPORT QN WESTINGHOUSE ELECTRIC QORDORATION REFERENCE SAFETY
ANALYSIS FEPORT, RESAR-235

Dear Mr. Rowden:

At its 195th meeting, July 8-10, 1976, the Advisory Committee on Reactor
Safeguards completed its review of the Westinghouse Electric Corporation's
application for a Preliminary Design Approval (PDA) for a2 standardized
nuclear steam supply system consisting of a rressurized water reactor as
described in its Reference Safety Analysis Repcrt, RESAR-3S. A subcom-
mittee meeting was held with representatives of the Applicant and the
Nuclear Regulatory Commission (NRC) Staff in kWashington, DC, on June 16,
1976. The Committee had the benefit of discussions with representa-

tives of the NRC Staff and the Westinchouse Electric Corporation. The
Committee also had the benefit of the -documents listed below.

RESAR-3S is a Westinghouse standardized four-loop, single-unit nuclear
Steam supply system with a core thermal power of 3411 Mwt. System within
the sccpe of RESAR-3S include the reactor core, reactor coolant system
and supports, chemical and volume control system, emergency core cooling
system, boron recycle system, residual heat removal system, fuel handling
system, and associated instrumentation and controls for these systems.
RESAR-3S is similar to the nuclear steam supply system of the SNUPPS
projects, reviewed in ACRS reports of September 17, October 16, and
December 11, 1975. The ACRS report of September 18, 1975 reviewed the
Westinghouse nuclear steam supply system RCSAR-41. Significant features,
other than those associated with the higher power level, which were
incorporated in RESAR-41 but are not in RESAR-3S, include longer fuel
assemblies, a rapid refueling system, an erergency boration system, and
the use of three independent injection trains in the emergency core

0K, TRGINA



‘ Honorable Marcus A. Rowden = -2 - July 14, 1976

RESAR-3S has been designed for application to an envelope of plant sites
which includes provision for a Safe Shutdown Earthquake with a maximum
horizuntal ground acceleration of 0.4g.

CAR-35 provides for those safety-related interface requirements
that are essential to designing the balance of mlant to be consistent
with the ussumptions used in the accident analyses. - Since the utility-
applicant is responsible for instituting the Juality assurance programs
necessary to assure that all safety-related docign requirements have
ieen met, these matters will be reziewed in more detail with the utility-
applicants on a case-by-case basis. The Committee recommends that during
design, procurement, construction, and startup, timely and appropriate
interdisciplinary svstem analyses be carried out to assure complete
functional compatibility across each interface for the entire spectrum
of anticipated operations and posti‘lated design basis accident conditions.
For multiple reactor units at a single station, the Committee anticipates
that safety-related items in RESAR-3S would be separately provided for

each reactor unit.

An issue to be resolved prior to preliminary design agproval for RESAR-3S
involves the possibility of a single failure leading to the loss df the
residual heat remcval system. The Committee recommends that this matter
be resclved in a manner satisfactory to the NRC Staff and wishes to be
kept informed.

The Committee recommends that Westinghouse emphasize analytical and experi-
mental programs to substantiata the conservatisms in the current Westing-
house ECCS evaluation model and to-establish the accuracy and uncertainties
in their best-estimate calculations. Timely progress reports should be
provided on the performance of the 17x17 fuel, the control systems, im=-
provements in the best estimate analyses, test verification of aralytical
methods, and reliability studies undertaken to establish meaningful
improvements in components, systexs, and arrangements for ECC systems

and the dependent auxiliaries necessary to sustain the heat transport
systems. The Committee recommends that if studies establish that ECCS
improvements, such as obtainable frcm higher reflocding rates, can be
achieved, concideration should be given to incorporating them into RESAR-3S.

Further review chould be made on the adequacy of the RESAR-3S provisions

for the maintenance, inspection, and operational needs of the plant through-
out its service life and for cventual decommissioning. In particular,

the Conmiftee believes that the NRC Staff and the Westinghouse Electric
Corporation should review methods and procedures for minimizing, and, if
necessary, for removing accumulations of radioactive contamination so

that maintcnance and inspection programs can be more effectively and safely
carried out, ' .
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The Committee believes that Westinghouse and the NRC Staff should con—-
tinue to review RESAR-3S for design changes that will further improve
protection against sabotage.

Generic problems relating to large water reactors are discussed in the
Committee's report dated April 16, 1976. The Committee believes that
procedures should be developed to inccrporate approved resolution of
these icems into RESAR-3S. 4

The Committee believes that, subject to the above comments, RESAR-3S
can be successfully engineecred to serve as a refererce system.

Sincerely yours,

Sude G/ Wolly,

Dade W. Moeller
Chairman

REFERENCES

1. Westinghouse Electric Corporation, "Reference Safety Analysis-3S
(RESAR-3S)", Volumes 1-8, July, 1975.

2. Amendments 1-10 to RESAR-iS.

3. USNRC, "Report to the Advisory Committee on Reactor Safequards in
the Matter of Westinghouse Electric Corporation Reference Safety
Analysis Report, RESAR-3S," May 25, 1976.
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NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

june 11, 1976

Bonorable Marcus A. Rowden
Chaiirman

U.S. Nuclear Regulatory Comm.ssion
washington, OC 20555

Subject: REPCRT 0.} SHBSSAR-él. STONE AND WFBSTER ENGINEERING CORPORATION
BALANCE-OF-PLANT DESIGN AS APPLIED TO COMBUSTION ENGINEERDG,
INC. CESSAR-80

o pO0R ORGNAL

At its 194th meeting, on June 3-5, 1976, the Advisory Committee on Peactor
. safeguards reviewed the application of the Stone and rabster Engineering

Corporation for a preliminary Design Approval of its SwESSAR-Pl, @ stang-
ardized nuclear balance-»f-plant (BOP) design that would interface with a
O single unit Combustion Engineering, Inc. CESSAR-80 Pre ssurized-water=

nuclear steam supply system (NSSS) . . A similar review for a Westinghouse
RESaR-41 design was conducted at the 190th meeting of the Cormittee and
was “‘iscussed in its report of February 11, 1976. The description of
SWESSAR-P1 provided in the February 11, 1976 report is spplicable to
CESSAR-80; the latter was reviewed and a report provided Wy the Cormittee
on September 17, 1975. During its review, the Comittee had the benefit of’
discussions with representatives of the Stone and Webster Engineering
Corporation and the Nuclear Regulatory Commission (NRC) staff. The Com=
mittee also had the benefit of the documents listed. )

The arrangement of SWESSAR-P1 provides extensive nhysical separation of
critical safety-related equipment to protect against common mode failures
associated with fires or other operational contingencies. However, com
plete design details for SWESSAR-Pl have 1ot been developed and the concept
has not yet been applied to a complete nuclear power plant design. Con=
sequently, fu.ther review of the physical separation arrangement should

be made prior to the Final Design Approval or when SWESSAR-P1 is proposed
for a nuclear power plant for which a construction permit is being sought.
The Committee wishes to be kept informed.

A matter of major concern in the NRC Staff's review has been the safety-
related interfaces between the SWESSAR-P1 BOP design and the CESSAR-80
NSSS design, on one hand, and the custam-designed site-related structures

and components, on the other hand. The rcsponsx.bilities and requirements
related to the SWESSAR-P1/CESSAR-8Q inter faces have been partially defined
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in the Safety Analysis Reports for these two standardized designs. The Com-
mittee believes that these interface requirements are satisfactory for a

Preliminary Design Approval, but expects the NPC Staff and the Applicant  daiate

to continue to examine them further in connection with the propesal to use
these designs for an actual plant when i: is reviewed for a construction
permit. The interfaces between SWESSAR-Pl and the site-related features

are defined in the SWESSAR-Pl Safety Analysis Report, but have not yet been
subjected to the test of a com.lete design for a nuclear power plant. The
NRC Staff should review these interfaces in greater cdepth when a construction
permit application is received.

The Committee rocommends that, during the design, procurement, construc-
tion, and startup, timely and appropriate interdisciplinary system analyses

be performed to assure complete fuactional cmpatibility across each interfacel...::

fot the entire spectrum of anticipated operations and postulated design basis |
accident conditions. ~ m——

mhe coordination of interdependent instrumentation and cortrols in the nuclear.
jsland and in the balance of plant will require attenticn at the time when
SHESSAR-P] is used as a portion of a nuclear power plant license application.
These matters should be irzluded in the NRC Staff's standard review plans.

The proposed ori.~tation of the turbine-generator with resvect to the nuclear
island is suitable for a single unit installation. For multiple unit power
plants the location and orisntation of the units should be spch as to vield
acceptably léw prcbabilities of damage by low-trajectory turbine-generator
missiles, or suitable missile shielding should be provided.

The SWFSSAR-Pl and the CESSAR-80 NSt3 designs, as do many others, utilize the
concept of wo-track continuous duty systems which perform cuitical service
functions. In some cases the probability of failure of one of these systems
is not low. The failure of the second system to start or run may cause
progressively damaging consequences. The Committee recommends that failures
of this kind be evaluated to determine if the necessary reliability exists
for these systems and whether remedial measures are appropriate.

Although SWESSAR-P1 and CESSAR-80 include provisions for protection against
industrial sabotage, the Committee believes that further steps can be taken
beyond those provided. Prior to the use of SWESSAR-P1/CESSAR-80 as a portion
of an application for a nuclear power plant license, the Utility-Applicant
should be required to demonstrate that acceptable industrial sabotage pro-
visions will be incorporated into the plant design.

B W ORIGINAL
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The SWESSAR-P1 design Includes some provisions which anticipate the main-
tenance, inspection, and operaticnal needs of the plant throughout its service
life, including cleaning and decontamination of the primary coolant system,
and eventual decommissioning. However, wnen SWESSAI-P1 s used as a portion
of a nuclear power plant license application the Committee believes that

the NRC Staff and the Applicant should furtier review methods and procedures
for removing accumulated radiocactive contamination whereby maintenance

and inspection programs and ultimate decommissioning can be more effectively
and safely carried out. ;

Generic problems related to large water reactors are discussed in the Commit=~
tee's report dated April 16, 1976. Taose problems televant to SIHESSAR-PL
and CESSAR-80 should be dealt with appropriately by the NRC Staff and the
Applicant as solutions are found. _ .

The Advisory Comaittee on Reactor Safeguards believes that the items men—
tioned above can be resolved during the standardized plant licensing process
and that, if due consideration is given to the foregoing und to the reccmmen-
dations in the Committee's report of September 17, 1975 on CESSAR-20, Prelim-
fnary Design Approval for SWESSAR-Pl to be used . conjunction with CESSAR-80
' can be granted in accord with the spirit and purposes set forth in the Commis-
sion's policy statement on standardization of nuclear power plants as described
in WASH-1341, "Programmatic Information for the Licensing of Standardized
Nuclear Power Plants" and in conformance with the Requlations of Appendix 0
to Part 50 and Section 2.110 of Part 2 of Title 10 of the Code c¢Z Federal

Regulations.
Sincerely yours,

Oode 9/ Difteller

Dade W. Moeller

asimn— POOR ORIGINAL

1. Pressurized”Water Reactor Reference Nuclear Power Plant Safety
Analysis Report (SWESSAR-P1) and Amendments 1 through 25.

References

2. Stone and ! bster Engineering Corporation letters:
a. January 12, 1976 - Responses to Outstanding Issues
b. February 18, 1976 - Design Load Rejection Capability

‘ 3, Report to the Advisory Committee on Peactor Safequards in the Matter
of Stone and Webster Engineering Corporation Standard Safety Analysis
Report PWR Reference N'clear Power Plant SWESSAR-P1 (and its relation-
- ship to the CESSAR Standard NSSS Design) Docket No. STN 50-495,
Published: May 1976, U. S. Nuclear Regulatory Commicsion, Office of
Nuclear Reactor Regulation.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINCTON, D, C, 20555

February 11, 1976

Honorable William A. Anders
Chairman

U.S. Nuclear Requlatory Comnission
Washington, DC 20555

Subiect: REFNRT CN CWESSAR-Pl, STONE AND WEBSTER ENGINEERING CORPCRATION
BALANCE-OF-PLANT DESIGN

Dear Mr. Anders:

At its 160th meeting on February 5-7, 1976, the Advisory Committee on Reactor
Safequards reviewed the application of the Stone and Webster Engineering
Corporation for a Preliminary Design Approval of its SWESSAR-P1l, a stand-
ardized nuclear balance-of-plant (BO!) design. SWESSAR-Pl had previcusly
been reviewed at Subcommittee meetings held in Chicago, Illinois, on August 1,
1975, and in Washington, DC, on January 22, 1976. During its review, the
Committee had the benefit of discussions with representatives of the Stone
and Webster Engineering Corporation and the Nuclear Regulatorv Ccrmission
(NRC) Staff. The Committee also had the benefit of the documents listed.

The SWESSAR-P1 BOP desigr would interface with single unit pressurized-
water-reactor nuclear islands of standardized design such as RESAR-41
and CESSAR-80. This review is limited to RESAR-41. The interface
requirements with other standardized nuclear island designs have not
yet been established.

The SWESSAR-P1 containment is a conventional reinforced-concrete-steei-lined
building with a flat base, a cylindrical shell, and a hemispherical dome.

It is surrounded by an annulus building extending about one-half the height
of the containment building. The contai'ment and the annulus buildings are
supported on a common base mat. he annulus building contains portions of
the engineered safety features .nd some auxiliaries. The turbine generator
is housed in a separate turbine ouilding with its axis oriented radially
with respect to the containmment structure. Separate buildings are provided
to house the diesel generators, the control facilities, and the radioactive
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A set of design parameters has been established for SWESSAR-P1 which

enable it to be applied to a range of sites without site-specific-design
treatment of many features. The design was reviewed for. a power level e R
of 3800 MWt and would accept seismic loadings gauivalent to" 0.300 ' S
horizon*al ground acceleration: for the safe shutdown earthquake (°SE) L o
and 0.15g horizontal ground acceleration for the operating basis earth- = _ .. .
quake (OBE). SWESSAR-Pl would be usable under meteorologic conditions :
prevailing in 22% of the more th-n 40 sites reviewed in this context by

the NRC Staff. An optional exntension of the annulus building to enclose

the entire containment structure would permit SWESSRR-Pl to accommodate
metecrological conditions at most sites thus far licensed. Other site e ]
conditions such as tornado desiagn requirements, missile resistance, flond

design limits, and postulated pipe rupture effects inside and outside
containment are comparable to tl.ose now being reciired in licensed nuclear

power plants. The remaining related design features such as uffsite power, -
ultimate heat sink, and condenser cooling water supplvy and return, would

be individually selected to suit the site on which SWiSSAR-Pl is used. o

The arrangement of SWWESSAR-Pl provides extensive physical separation of
critical safety-related ecquipment to protect against common mode failures
associated with fires or other operational contingencies. However, com=-

plete design details for SWESSAR-Pl have not been developed and the concept -~ -
has not yet been applied to a complete nuclear power plant design.
Consequently, further review of *he physical separation arrangement should

be made prior to the Final Design Approval or when SWESSAR-Pl is proposed

for a nuclear power plant for which a construction permit is be ‘ng sought.

The Committee wishes to be kept informed. -

A matter of major concern in the NRC Staff's review has been the safety-
relaced interfaces between the SWESSAR-P1 BOP design and the RESAR-41

**NSSS design, on one hand, and the custom-design.u site-related structures -
and components, on the other hand. The responsibilities and requirements
related to the SWESSAR-RESAR intcrfaces have been defined in detail in the
Safety Analysis Reports for these two standardized designs. The Committee
believes that these interface requirements are satisfactory for -~ Preliminary
Design Approval, but expects the NRC Staff and the Applicant to continue

to examine them further in connection with the proposal to use these designs
" for an actual plant when it is reviewed for a construction permit. The
interfaces between SWESSAR-P1 and the situ-related features are defired in
the SWESSAR-P1 Safety Anaiysis Report, but have not yet been subjected

to the test of a complete design for a nuclear power plant. The NRC Staff
should review these interfaces in greater dupth when a construction permit
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———————————————————

The Committee recommends that, during the design, procurement, construc-
tion, and startup, timely and appropriate interdisciplinary system analyses
be performed to assure complete fmctiona_l compatibility across each

interface for the entire spectrum of anticipated operations and postulated | ;
design basis accident conditions. e 1T

The coordination of interdepende .t instrumentation and controls in the nuclear -
island and in the balance of plant will require attenticn at the time when a e
SWESSAR-P1 is used as a portion of a nuclear power plant license application.

These matters should be included in the NRC Staf¢'s standard review plans. __

The proposed orientation of the turbine-generator with respect to the

nuclear island is suitable for a single unit installation. For multiple ]
unit power plants, the location and crientation of the units should be -
such as to yield acceptably low probabilities of damage by low-trajectory
turbine-generator missiles, or suitable missile shielding should be pro-

vided.

. Although SWESSAR-P1 includes provisions for protection against wndustrial
sabotage, the Committee believes that further steps can be taken beyond
those in SWESSAR-Pl and in the custom plant designs about which the ACRS has
previously expressed concern. Prior to the use of SWESSAR-P1 as a portion
of an application for a nuclear power plant license, the Utility-Applicant
should be required to demonstrate that acceptable industrial sabotage
provisions will be incorporated into the plant design.

The SWESSAR-P1 design should include provisions which anticipate the
maintenance, inspection, and operational needs of the plant throughout

its service life, including cleaning and decontamination of the primary
coolant system, and eventual decommissioning. In particular, the Committee
believes that the NRC Staff and the Applicant should review methods and
procedures for removing accumulations of radicactive contamination whereby
maintenance and inspection programs can be more effectively and safely
carried out. <

Generic problems related to large water reactors are discussed in the
Committee's report dated March 12, 1975. Those problems relevant to
SWESSAR-P1 should be dealt with appropriately by the NRC Staff and cie
rpplicant as solitions are found.
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The Advisory Committee on PReactor Safequards believes that the items
mentioned above can be resolved during the standardized plant licensing
-process and that, if due consideratinn is given to the foregoing, Pre-
liminary Design Appcoval for SWESSAR-Pl to be used -1n conjunction with
RESAR-41 can be granted in accord with the spirit and purposes set forth
in the Zommission's policy statement on standardization of nuclear power"
plants as described in WASH-1341, "Programatic Information for the
Licensing of Standardized Nucle..: Power Plants" and in conformance with
the Regulations of Appendix 0 tc Part 50 and Section 2.110 of Part 2

‘ot Title 10 of the Code of Federal Regulations.

Sincerely yours,

Rade D/ WLl

Dade W. Moeller
Chairman

References

1. Pressurized Viater Reactor Reference Nuclear Power Plant Safety Analysis
Report (SWESSAR) and Amendments 1 through 20.

2. Stone and Webster Engineering Corporation letters:
a. April 8, 1975 - Containrent and Subcompartment Analysis
b. April 18, 1975 - Subcompartment Analysis
c. April 29, 1975 - Schedules
d. April 30, 1975 - Steam Pipe Break Analysis
e. June 4, 1975 - Implementation of WASH-1341
f. June 5, 1975 - Supplementary Leak Collection and Release System
g. September 5, 1975 - Reactor Cavity Nodulization Studv
h. September 5, 1975 - Schedules
i. September 11, 1975 - Elactrical System
j. September 29, 1975 - Eoron Recovery System
k. October 2, 1975 - Interface Data
1. November 13, 1975 - Supplementary Leak Collection and Release System
m. November 21, 1975 - Resolution of Outstanding Items —_—
n. November 26, 1975 - Electrical, Instrumentation and Control Systems
0. December 9, 1975 - Soil-Structure Interaction
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3.

4.

Reference - Continued

Report to the Advisory Committee on ReactQr Safeguards in the Matter of
Strne & Webster Engineering Corporation Standard Safety Analysis Report -
PR Reference Nuclear Power Plant SWESSAR-P1 (and its relationship to ‘
tho RESAR-41 Standard NSSS Design) Docket No. STN 50-495, Published:
October 1975, U. S. Nuclear Regulatory Commission, Office of Nuclear
Reactor Regulation.

Supplement No. 1 to the Report to the Advisc.oy Committee on Reactor
Safeguards in the Matter of Stone & Webster Engineering Corporation
Standard Safety Analysis Report PWR Reference Nuclear Power Plant
SWESSAR-P1 (and its relationship to the RESAR-41 Standard NSSS Desicn)
Docket lo. STN 50-495, January 1976, U. S. Nuclear Regulatory Commission, .
Office of Nuclear Reactor Regulation.
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

September 17, 1975

Honorable William A. Anders .
Chairman .

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

Dear Mr. Anders:
Subject: COMBUSTICN ENGINMEERING STANDARD SAFETY ANALYSIS REPORT - CESSAR-81 .

At its 18S5th Meeting, Septemter 11-13, 1975, the Advisory Comittee on
keactor Safequards completed its review of the PApplicaticn of Cembustion
Engineering, Inc. for a.Preliminary Design Apcroval (PrA) for ics Standard
Reference System-80, Safety Analysis Peport CESS2R-80. Suh~cmmittee meetings
were held with recresentatives of the Apolicant, and the tuclear Pegulatory
Commission (MRC) Staff in Windsor, Connecticut, on February 28 and llarch 1,
1975, and in tashingten, D. C., can May 23 and July 25, 1¢75. The full
Committee r . with representatives of the NRC Staff and the Applicant at

its 184th Me ting August 14-16, 1975. The Committee also had the brnefit

of the documents listed below. .

The Reference System-80 design consists of the nuclear steam supoly system
(NSSS) with a rated core power of .3800 Mi7(t), the NSSS control system, reactor

protection system, engineered safety features actuation system, chamical-ard - -

volume control system, shutdowm cooling system, safety injecticn system and
fuel handling system. Combustion Engincering will provide, at the cpticn

of the user, certain other safety-related systems which are outside the scope
of th» Ref. -ence Syst=m-80 design. These non-standard systems will be dealt. .
with in the uw.2r's Safety Analysis Reports.

Tne Reference System-80 has been designed for applicaticn to an envelope
of plant sites which encompasses all sites arproved to date for Combustion
Engineering MSSS. CESSAR-80 provides seismic response spectra for all
major components, and equirment and piping systems, and other information
required to ensure that the balance of plant is designed to protect the
Refereace System-80 from all site-related hazards. Application of the
Reference System-80 d2sigr will roquire an evaluation of each site to
confirm its acceptability sithin the CESSAR-80 envelope. For rultiple
reactor units at a single station, CESSA\R-80 requires that each important
safety-reiated item of the Reference Systan-80 design be provided fur
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CESSAR-80 will provide safety-related interface requir-ments information
essential to the design of the balance of plant consistent with the assumptions .
used by Combustion Engineering in its accident Malyses. Since the utility- ~:i-=
applicant is responsible for instituting the quality assurance programs Ay
necessary to assure that all safety-related design requiren'nts have beenn . -
met, the Committee will review these matters in more cetail with the utility- ...
applicants on a case-by-casc basis. The Committee rec:rwends that, during
the design, procurement, construction, and startup, timely and appropriate
interdisciplinary system analyses be carried out t~ assure complzte functional -
compatibility acrosc each interface for an entire spectrum of znticipated
operations and postulated design basis accident conditions.

The IRC Staff “as identified several outstanding issues which will require o
resolution before the issuance of the PDA. The Commiitee recommend:; that
these matters be ress>lvea in a manner satisfactory to the Staff. The Com-

"~ mittee wishes to be kept informed on the resolution of the following issues:

. 1. The emergency core cooling system evaluation.

2. The analysis of the effects of anticipated transients
without scram. ’

3. Generic review of the effacts of failures of reactor pump e
lubrication oil and comporant cooling water supply systems. yor ey

The most recent ACRS reports on nuclear power stations utilizing Combustion
Engineering NSSS are the December 12, 1974 report on the application to constri:-
the 2570 MW(t). St. Lucie Plant, Unit lo. 2 and the June 10, 1975 report on
the applicationto cperate the~ 2570 !77(t). St.-Lucie Plant; Unit !'0. 1., “The ~°
Committee reoort on the 3390 #7(t). San Onofre Nuclear Power Generating Staticn.
Units Nos. 2 and 3, selected by the Staff for reactor system design ccrparisen
with the Reference System-80 desicn, was issued July 21, 1972. Ceneric matters
which include possible pump overspeed during a loss of coolant accident, transic-
associated with inadvertent operation of the emergency core cooling svstem . _ .
or chemical and volume control system charging pumps, and analyses of postulatec-
rupturcs of the steam generator feed line, should be dealt with appropriately
by the Staff. With regard to the rupturc accident, the Comittce recommends
that the Staff perform an independent check on the calculation of steam generatc:
blowdown force effects. It is expected that these items will be resolved
in a manner satisfactory to the NRC Staff following the PDA and prior to the
Final Design Approval (FDA). During the interim period, the Committee will

. continue to review these items on a case-by-case basis as well as through
other appropriate Sulcommittee and full Committee meetings.
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The peax linear heat generation rate is reduced to 12.1 kw/ft in order to
aret the ECCS final acceptance criteria of Appendix K, 10 CIR 50. The Com-
mittre recognizes that conservative restrictions used in the NrC-approved
11y -ndel and the use of a generalized contairwent envelope yielding low .

cont.ain-ont pressures may be factors contributing to the imposed iaduction «

in the permissible linear heat generation rates.  1The reduced limit

jiguien restrictions on modes for plant operation and becomes decendent

on in-core monitoring systems for verificaticn that limits are not exceeded. :
TMie C~mittee recommends that for a standard reactor of this size, larger
talcty rarging, such as obtainable from higher reflooding rates, should

be o -onstrated. Programs underway by Combustion Engineering, Inc.,
inclule analytical and experimental studies aimed at providing the
technical base for ECCS model improvements, as well as studying possible
ch.arin involving augmented ECC systems. The Committee believes that these
proqgr.a o constitute a sufficient basis for proceeding at this time and

that the demonstration of larger safety margins should be part of the first
ma jor revicsed version of the Reference System-S0 desicn which, as stated
by Cc-lwstion Engineering, Inc., is likely to be submitted for review in
about two years. '

The Cr-mittee needs to complete its review of the suitability of the new

16 x 1n fur]l and modified ceore reactivity controls or the Peference System-
80 «-inn which are now schedule? for initial proof testing at Arkansas
Nuclear ne, Unit No. 2 and at St. Lucie Plant, Unit No. 2. The Committee
alco nrvds to cemplete its review of the new core protecticn calculator
synten and the computer-based core operating limit supervisory cystem which
will I» incorporated into the Reference System-80 desion in the event they
are saeensfully demonztrated at Arkansas Nuclear One, Unit No. 2. The
Conmitle: noods to be assured of the dependability of in-core neutron flux
sencor:, for control of reactors ororating at low core power peaking factors.

For thi:i purpoze the Committee reccmmends that the Staff and the Apolicant
conlin: to qathar pertinent information from operating CE reactors.

The Coomittee will continue its review of these matters as appropriate
docue ntution is submitted and the improvements sought can be evaluatad.

M Cowmittee recognizes the importance to safety and improved designs
of den loning cexputational methods to provide best estimate analyses
of 11277 .uxl othor postulated accidents. The Committee encourages the
Applic.nt and the NRC staff to accelerate their efforts to this end.
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The CESSAR-80 design should include provisions which anticipate the
mintenancc, incpection, and operational needs of the plant throughout A
its service life, including cleaning and Zecontaminaticn of the primary ok
coolant system, and eventuzl decommis—ioning. In particular, the Cormittee :
belisves that t'we !TC Staff and Corbustion Engineering, Inc., should review
methods and proccdures for removing accumulations of radioactive contamination
wheraby maintcnance and insprction programs can be more effectively and: -
safely carried out.

The Comnittee believes that Combustion Ehgmeermg and the NRC Staff should
continne to roview the Reference System-80 for design changes that will
further improve protection against sabotage.

The Committee believes that methods that seek to develop reference svstes - 7
through standardizaticn and through replication need to be coupled with

ongomg programs that wili permit d2sign changes to refercnce systers

which improve safety and which, wvhen justified, will be implemented in -
a timely manner. Use of reference systems should lezd to more efficient

and effective licensing reviews. Programe such as CESS\R-80 will contricute

to this process. A transition period will be required in which the Ccimittee
will still give attentiou to the iters noted, on a case-by-case basis.

The Committee believes that, subject to the above comments and successful

completion of the RsD programs, the Combusticn Engineering Reference 'Wster—-éu
desig. can be successfully engmeer»d to serve as a reference system.

Sincerely wours, it s

Nlun

William Kerr
Chairman
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REFERENCES TO THE CES5AR-80 LETTER:

1.
2.

3.

4.

5.

Combust {on Engineering Standard Safety Ana.lySJ.s Report for System-80 (CESS::
with Amendments 1 through 36

Report to the Advisory Committee on Peactor Safeguards from the Office of
Nuclear Reactor Regulation, dated July, 1575

Supplement 1 tc the Report to the Advisorv Committee on Reactor
Safequards from the Office of MNuclear Reactor Regulation, dated
August: 8, 1975

Letter, dated March 24, 1975, Combustion Engineering, Inc., to CRL
concerning information on the fuel transfer tube

Letter, dated March 10, 1975, Combustion Engineering, Inc., to DRL
concerning radioicdire spiking effects on accident releases

Letter, dated January 15, 1975, Combustion Engineering Inc., to DRL
concerning views on Anticipated Transients Without Scram
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

March 14, 1975

Honorable V{lliam A. Anders
Chairpan

U.S. Nuclear Regulatory Comnission PO“R ﬂR\B‘NA‘_
Washington, D. C. 20555

Subject: GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (UISSAR-238)
Dear !r. Anders:

At its 179th Meeting, March 6-3, 1975, the Advisory Comnittee on Reactor
Safeguards completed 2 review of the General Electric Standard Safety
Analysis Report (GISSLY). GLSSAR-238 provides the safety information
for a reference system consisting of a single BWR-6/lark III nuclear
systen, vith a rated core the=nal power of 3579 ifil(t), and of the
associated systems including the reactor building (the shield building
and containment), fuel building, auxiliary building, diesel penerator
buildings, control building, radvaste building,, aad the off-gas syste=.
Subconmittee neetinge were held with representatives of the General
tlectric Company and the Nuclezr Regulatory Counission (URC) Staif om
July 1, 1974, and September 11, 1974, in 'lashington, D. C., on Yovenber
9, 1974, in Bloomington, Mianescta, ani on January 13, 1975, in
Washington, D.C. The Committee -also unad the benefit of the documents
listed below.

Site envelope paraneters are included in GESSAR and application of GISSAR
will require that specific site zvalvations be nade to confirm the
acceptability of the site within the GESSAR desizn. The use of GZSSAR
for multiple reactor units at a single station will also require review
of the safety-related components of plant duplication and layout.

Safety-related interfaces between tt . reference system and the balance
of plant are specified in GESSAR. § 1ce the utility-applicant is
responsible for iastitutiag the quility assurance prosrans rezessary to
assure that all safety-related interfaces have been identified and that
all safety-related requircments ary being fulfilled, the Connittee will
revieu these matters in more detais with the Applicants on a case-by-
case basis. The Committce recommends that, during the design, nrocure-
ment, construction and startup, timely and appropriate intcrdisciplinary
systen analyses be carricd out to assure complete functional coopati-
bility across each interface for an eantire spectrun of anticipated
operations and postulated design basis accident conditions.
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The NRC Staff -has identified 13 items requiring resolution prior to
issuing their Prelininary Design Approval (PDA). The Comnittee believes
that all of thesec matters should be resolved in 2 manner satisfactory to
the NRC Staff. The Committee wishes to be kept tnfatned regarding the
resolutica of the following items:

1. Seismic capability of the offgas system.

2. Provisions to satisfy the single-failure criterion for the RHR
systen.

3. Additional requirements to be imposed if continuous venting of
the containnment is uced, '

4., Evaluation of the performance of theleﬂuR yURu;mm

systens using evaluation models meeting the requirenents of
10 CFR 50.46, Apperdix K.

The latest ACRS reports on nuclear zenerating stations utilizing the
BWR-6/Mark III systens were the December 12, 1974 reports un the Allens
Creek MNuclear Generating Station, Units l-and 2,-and the Perry Muclear
Pover Plant, Units 1 and 2. In these reports, the ACRS has recomzended
that the ongoing R&D prosrans be' used to fully resolve issues involving
the ifark III containment design prior to completion of the affected
portions of the plant. Further, zdditional generic matters, which
include anticipated transients without scram (ATVS) and possible pump
overspeed during a loss of coola:t accident, should be dealt with
app’opriately by the NIC Staff. It is expected, that these-iteams will
be resolved in a manner satisfactory to the HRC Staff following
Preliminary Design Approval (PDA) of GESSAR and prior to Final Pesign
Approval (IDA). During this interim period, the Committee will continue
to reviev these items on a case-by-case basis as well as throuzh other
lppropriate’ﬁcns Subconmittee meetings and full Committee meetings.

The Comnittee has not reviewed modifications vwhich are expected to be
nade in the BIR/6 Sx8 fuel. Such modifications and any other proposed
changes will be reviewed when the appropriate documentation has been
subzitted and the improvements sought can be evaluated.
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The introduction of new features in the instrumentation and control
systens has been submitted throush the specification of functional
designs and design criteria which the NRC Staff has found to be adequate
for the PDA. As in previouc repnrts on related matters the Comnitree
reconmends that the JRC Staff determine the necessary enviroamnencal and
reliability tests, inclucing in situ tests where desirable for qualifi-
In another matter relaring to a periodic . _
testing provision, the General Electric Compgny has comnitted to a study
of the improvement of the testability of the autogati: depressurizacion
systen. On all these issues involving instrumentation and coatrol, the
Committee will use the case-by-case basis to ascertain progress of the
work until the GESSAY design has progressed to the stage where Final

_ cation of the new systems.

Design Approval is acnieved.

The Ccmmittee will need to review the developnment and proof testing of
the fast scram system, and the inplementation of the proposed Deactor
Manual Control System along with the provisicns for ganged‘tod with=

drawal.

The Committee believe; that the General Electric Company and the IRC
Staff should continue to review GESSAR for design changes that would
further inmprove industrial security features.

The GZSSAR design should include provisions which anticipate the
maintenance, inspection, and operational needs of the plaut throushout
its service life, inciuding cleaning and decoptamination of the primary

coolant systen, and eventual deconnissioning.

In particular, the

Committee believes that the MRC Staff and the General Clectric Coapany
should review methods and procedures for reumoving accuculations of
radicactive contanination whereby maintenance and inspection rrograas
can be more effectively and safely carried out.

The Conmittee believes that methods that seek to develop reference
sy~tems through standardization.and through replication need to be
coupled with ongoing programs that will permit changes vhich improve
safety and which, vhen justified, would be izplemented in a timely
manner. Use of referance systems should lead to more efficient and
Programs such as GESSAK will contridute
to this process. A transition period will be raquired in vhich the
Coumittee Pould still give considerable attention to the items. noted,

effective licensing reviews.

on a case-by-case basis.

The Comnmittee believes that, subject to the above comments and to
successful completion of the R&D prgrams, GESSAR-238 can be success-
fully engineered to serve as a reference system.

Refer.aces attichcd.

Sincerely yours,

/Tt

William Kerr
Chairman
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References ’

1. BWR/6 Standard Safety Analysis Report, Volume 1 through 7.

2. Apendnents  through 28 to the Standard Safe.y Analysis Report.

. L
3. General Electric Company letters and ieports:

b.

c.

£.

July 31, 1973 letter forwarding proprietary information in
support of the iaformation made public in the safety analysis
report.

August 21, 1973 letter forvarding pioprietary fuel data.

September 28, 1973 lattar forvarding proprieczary information
regarding core power distribution. '

Decenber 18, 1973 letter régarding interfaces and electrical
systens.

November 6, 1974 letter rezarding physics verification and
number of safety/relief valvee.

February 19, 1974 letter regarding ATUS.

4. AEC/NRC Staff letiers and reports:

£.

October 11, 1974 draft Safety Evaluation Report.
November 13, 1974 Safety Evaluation Report.

Decenber 7, 1974 Supplement No. 1 to the Safety Evaluaion
Report.

January 30, 1975 letter regarding reevaluation of the high
pressure drywvell test.

'rebruary 21, 1975 Supplement No. 2 to the Safety Evaluation
Report. '

March 4, 1975 Supplement No. 3 to the Safety Evaluation Report.
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UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20943

Novembe~r 8, 1974

L. M. Muntzing
Jirector ¢ Regulation

SYSTEMS ANALYSIS OF ENGINEERED SAFETY SYSTEMS

With the current e”fort to standardize the design of certain types of
nuclear power plants, the Zommittee believes that atten-ion to the
evaluation of safety systems and associated €équipment from a multi-
disciplinary point of view to identify potertially undesirable
interactions between systems becomes increasingly _loportant. The
attached illustrative evamples represents an initial and not necessarily
complete listing of some problem areas.

The Committee would appreciate tae Regulatory Staff reviewing these
comments and discussing their ideas with an appropriate Subcommittee.
Based on these discussions a mutually beneficial procedure for handling
si'ch issues may be developed.

W. R. Stratton

Chairman ACRS
Attachment:
List of Illustrative Examples
ec: P. Bender, SEC PUUR ORIGlNAl-
E. C‘... DL
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Illustrative Examples of MNuestions tc be answered by

Systems Analysis and Quality Assurance

The following comme* te and questions ar« suggerted fir consideratioun as
additional guidance in the review of Engineered Saiety Systems:

1.

Comment: Designers and architect-engineers frequenrly delegate
responsibility for systems analyses to ceams with functional
engineering specialties such az "civil,” "alectrical,” "mechanical,"
or "nuclear” wi h the team effort coordinated by managers responsible
for controlling costs and avoiding schedule delays. With the same
standard design applied to a number ol plant:, an intensive systems
analysis effort which integrates the functional engineering specialties,
is feasible. The scope and approach of the related Qualiiy Controdi,
Quality Assurance effort should be commensurzte with the Project

Design effort. Conridevation should be given to identifiable multi-
disciplinary analyses of safety-related systems and associated systems,
as part of Quality Control in design, procurement, construction, e
operation, and maintenance activities.

General Question:

What are the respective roles played by Project Design and Quality
Assurance/Quality Control in the multi-discipline analyses of safety
systems and associated systems?

Comment: As an aid in identification, safety related systems and
associated equipment may be categorized as follows:

a) Those systems or items of :quipment which must be de-energized
on demand (to a zero energy state) with extremely high reliability
to:

(1) Perform a safety function;
(?) Prevent fire or other damaging consequence.

b) Those systems which must be capable of long-term active operation
to preserve control over radiocactive materials (examples are fuel
and environmental cooling and lighting and communications services).

€) Those systems not directly related to a safety function but whose
malfunction could have safety consequences because of secondary
effects. It should be noted that such systems may not drdinarily
be included in the set for which "conditions of design" are
defined. :
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Question: In the design of such systems, is an interdisciplinary
systems analys.is performed to assure redundancy and separation
appropriate to the category of tl.e systeg? Does it consider all
modes of normal operatiun, operation following any of the design
basis events plus additional incidents such as pipe failures, loss
of all active inputs to the system, and operation cof part of the
active components combined -7ith the failure of others (for example,
the operation of a large and critical motor in a space whure the
ventilation has failed)?

Comment: In additioi to systems and equipment, space allocation ~nd
arrangemant are crucial to safety. Both Unit and Station systems
must be analyzed to assure adequate independence and separation of
all vital functicns. The analysis should consider the passibility
that adve:se "feedback" or other effezt from one unit may leave other
units wiciout adequate redundancy.

Such an analys’s should help to provide a basis tor establishing
reliability, redundancy, and separation requirements. It should also
provide informatior concerning the degree of separat‘on necessary to
protect against mechanical damage, fire or sabotage.

Qgestions:

a) Are design efforts and systems analyses directed to a' 2id
concentration of vulnerability from various causes in one safety
class structure, room, or .zone?

b) Are field located and field run equipment and systems examined
to see if localized vulnerability has been created?

¢) 1Is space allccacion a conscious responsibility in desiya?
d) Are field inspections of space occupied by safety equipment
and systems made by the cognizant design engineer to assure

non-encroachment?

e) Do changes in space allocation or arrangement require special
approval?

Comments: Control systoms may require communication lines, (electrical,

pneumatic or hydraulic) that traverse significant distances and pass
through scveral compartments.

st ' POOR ORIGINAL

a) Is attention given in system design to physical locations of
"field-run" impulse or static lines, including lines that provide

information regarding ECCS functions, and other electrical=-
mechanical-hydraulic-pncumatic control systems which perform -
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safety furctions, to assure that an unacceptable interaction
between these and other systems is avoided?

b) s specific attention given to assurifig that field location follows
that specified in che desiga? '

Comments: Electrical systems and equipment should e analvzed to

assurec that over-curreut or other fault protection is sufficiently

reliable and redundant to assure appropriate limitation of damage
potential to other safety systems.

An cxamrle is the electrical power supply to primary system pumps.
Failure of the circuit breal.ers could recult in damage to the electrical
penetra! ions and loss of containment under post-LOCA conditioms.

Questfons: PQQB 0R‘G|NA[
a) Are the circuit breakers for electrica circuits that pass

through containment penetrations set to trip in Lhe event of arcing
faults within the penetration?

b) Are such circusits designed with ground fault trips to protect the
penetrations?

¢) Are ground fault trips provided on all power circuits within the
physical safety complex to reduce the fire hazard?

d) Are emergency lighting systems and internal communication systems
safety grade?

e) Arc control and power cables of widely differing voltages and
currents intermixed in cabletiays, raccways, or conduits?

f) Arc magnetic forces and molten copper considered in specifying the
scparation required between cables?

g) Are differences between laboratory test conditions for flame
resistant cable insulation, and conditions that could exist in a
cable way under faulted conditions, considered in defining
scparation requirements?

h) 1In determining the adequacy of separation, is consideration given
to "foreign" sources of damage such as vchicle impact, use of
welding equipment, explosive gas accumulation, or acts of sabotage?

1) 1w fireproof, rather than fire "retardant” insulation required in

vital areas? 1Ius potential damage f(rom radiation exposure from
nearby components, such as air filters and charcoal adsorption

bedn, taken into account?

DL
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§) Is the timing of loss of offsite power considered in the prediction
of the consequences of an accident? (Tor exacple, the most dis-
advantagecus t’'me may be just as motor operated valves are about
to open or large pumps are almost up %o operating speed).

Comments: Some ventilation systems may not be given attention as
engincered safety features, however, sitvations may arise in which

they can have important effects on safety.

Questions:

8) Are auxiliary systems‘such as containment or reactor building air
cooling systems analyzed to see i7 their failure can lead tc the
failure of safety systems?

b) Are dynamic as well as static diffevential rressures on
containment ventilation ducts and isclation dampers considered?

¢) Are local effects of flow pressure gradients resulting from pipe
ruptures analyzed {or phenomena such as the collapsing of ventilatic:
ducts, which could result in ¢lesing vent areas?

d) In evaluating the adequacy of the protection provided to operators
in the control room following a LOCA, is consideration given to the
possibility that a ventilation (or large electrical) penetration of
the containment has failed and is leaking the containuent atmosphere
into the adjacent space? ",

Comments: Experience has indicated that fluid systems deserve special
attention in both static and dynamic situations. Particular attention
should be given to stresses resulting from valve action, pump starts,
and water slugs, including backflcw and chick valve action, as well as
flow action under severe accident conditions or fault modes.

—_— POOR ORIGINAL

a) 1Is consideration given to the effect of fluid system dynamics on
mechanical stresses in components and equipment? 4

b) Are the conscquences of the failure of check valves to close
properly in various fluid systems examined for normal and faulted
conditions?

¢) 1Is evaluation made of the possibility and effects of crushing and/or
rupturing onc group of control rod drive hydraulic lines during a
LOCA? Are combinations of ruptured and crushed lines also considerec

d) In PWRs, arc the conscquences of multiple steam generator blowdown
considered?
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e) In the evaluarion of a system's ability to perform irs required
service 1s con.ideration given to potential flooding effects
resulting from rool drain obstructiod (potential roof collayse),
rupture of non-Class I tankage, continued operation of a ‘eaking
system, or reverse flow through normsl or ruptured pipe that
could be siphoning liquid from some storage source?

£) What controls are placed on the use of "plas:ter" or glass wool
type therma) insulation within containu nt, that zould foul or
possibly c.use failure of ECC systems?

8) Is an analysis performed to deterwine when pool boiling would
occur, if during refueling (with the reactor vessel hezd removed)
both of the two canal cocling systems become disatled?

* What would be i-s consequences? How long would the operators have
to restore cooling?

Comments: Fires may have unusual consequences in reactor systems and
deserve special attention.

a) How are fires analyzed for potential effects on safety?

b) Are the storage of flammalle materials in vital spaces and the
passage of flammable gases or liquids through vital spaces
prohibited?

¢) Are safety enclosures, in-luding doors, for diesel generators
designed to withstand a diesel runaway, fire, or combined fire-
explosion?

d) Does analysis of electrically generated fires consider the
following for each power circuit:

1) The change of a circuit short or overload in a circuit within
a safety class structure?

2) The chance of a branch overload or short circuit followed by
failure to clear the fault?

3) The chance of fire from circuit overheating at or below normal
current load?

4) The possibility that fire will propagate to:

a) Disable one vital electrical division if the circuit is
not alrecady in a vital division?



b} Disable two or more vital divisions in a local area
vhere minimum allowable separation is employed?

$S) The potential consequences of combustion of fumes from fire
in confined spaces? ‘e

Comments: After careful analysis ana cesign it is essential that
operation or tests in the field follow the resulting specifications.

ggestions:

a) Does environmental qualification allow for or test for the
possible lack of discipline in field installatiorn which may
result in a field installation that is significancly different
from the qualificatiou test setup? Do the qualification tests
represent a condition of long term (multi-year) normal operation
followed by short tera, very severe envirormental conditions?

b) Are special instructions for operation and maintenance
identified aft:r being developed by a disciplin-' systems
analysis? Examples of such instructions are "'use no flame",
"no traffic area", "do not operate if ...," "no welding
wvithout prior approval of fire protection persconnel"”, "do not
use mercury-containing instruments", "do not overtorque”, 'no

substitutes for this material".
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PROPOSED REVISION 1

TASK ACTION PLAN

TASK NO. A-17 )

TITLE: Systems Intaraction in Nuclear Power Plants

LEAD RESPONSIBILITY:
LEAD ASSISTANT DIRECTOR:
TASK MANAGER:

Division of Project Management
R. C. DeYoung, Ceputy Director, OPM
John Angelo

1. Problem Description

The design of a nuclear powar plant is accomplished by groups of
engineers and scientists organized into engineering disciplines such a:
civil, electrical, mechanical, structural, chemical, hydraulie, and
nuclear, and into scientific disciplines such as gealogy, saismology,
and metecrology. The reviews performed by the designers includz inter-
disciplinary reviews to assure the functional compatibility of the
plant structures, systems, and compenents, Safety reviews and accident
analyses provide further assurance that systam functional requiraments

will be met. Thesa reviews include failure mode analyses to assure

that the single failure criterion {s et. PUOR ~ URIGINAI-

The NRC review and evaluation of safety systems {s accomplished in

el

acordance with the Standard Review Plan which assigns primary and
secondary review responsibilities to organizational units arranged by

plant systems such as containment systams, reactor .ystems, ete., or by



disciplines such as mechanical engineering, materials engineering, and

structural engineering. Each alement of the Standard Review Plan is
assigned to an organizational unit for primary responsitility and,

where appropriate, to other units for secondary responsibilities.

Thus, the design and analyses by the plant designers, and the subsequent

review and evaluation by the NRC staff take ints consideration the

interdisciplinary areas of concern and account for systems interaction

to a large extent. Furthermore, many of our regulatory critaria are
aimed at controlling the risks from systems intaractions. Example;v

include the single failure criterion and separation criteria.

Nevertheless, there is some question regarding the intsraction of
various plant systems, both as to the supporting roles such systems
play and as to the effect cne system can have on other systams, pare
ticularly with regard to whether actions or consequences could adversely

affect the presumed redundancy and independence of safety systams, -

The problem to be resolved by this task is to identify where the
present design, analysis, and review procedures may not acceptably

account for potentially adverse systems interaction and to recommend

the régulatory action that should be taken to rectify deficiencie;_inw

the procedures,

U |
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Plan feor Problem Resolution

The plan for resolutfon of this task is to develop a method for
conducting a disciplined and systematic review of nuclear pcwer
plant systems, for both process function couplings of systems and
space couplings, to identify the potantial sources ard types of "
systems interactions that are determined ta be potentially adverse.
A set of criteria that will be developed early in the executicn of
this task to bound its scope. It is anticipated that a matrix of
systems and interactions will be synthesized generically for a
nuclear power plant and verified fo=~ a salectad facility. This
matrix coﬁld be displayed as plant logic and systaem models, for
example, scmewhat analogous to techniques that have already been
developed for similar Linds of studies and analyses. The Standard
Review Plan will then be measured against this synthesized matrix
to determine the completeness of the review procedure. From this
comparison, any necessary revisfons to the review procsdures,
including necessary revisions to Standard Review Plans, Regulatory

Suides, etc.. will be developed and recommendad for implementation.
The plan will also include the development of critzria and procedures

to assure that applicants {ncorporate appropriate systems fntaraction

considerations into their design and review process.

* POOR CRIGINAL

e




The plan {s to be acccr3lished in two phases. Phase I will include
the development of a systematic review process for plant systems and
{nteractions and the verification of the Standard Review Plan against
the results of thg systematic review. This phase, is expected to be
completed in 12 months following the assignment of manpower and )
funding rescurces. Throughout this phase any results that indicates a
need for immediate requlatory actien will ba identified and appro-
priate recommendations made to management. A final report summarizing
the results of Phase I will be {ssued at the completion of the phase.
Phase II will be accomplished within appreximataly 12 months after the

completion of Phase I. This phase will include the preparation of

follow-on actions that are necessary to implement the results of this

task. A1l of these follow-on actions will have bean identified during
Phase I. The follcw-on acticns include : iy necessary revisions ta the
Standard Review Plan, Regu}atary Guides, or other regulatory actions.
Sinca it is not possible at this time to specify what the nature,
extent or ccope of thesa follaw-on actions might be, the detailed

scheduling of Phase II cannot be completed until most of Phase [ work

has been accomplished.

The plan will be accomplished by the coordinated efforts of three
groups: (1) a Systems Interaction Working Group composed of
{ndividuals selected from organizational branch units within the

0ffice of Muclear Reactor Regulaticn (NRR) that are impacted the most

POOR ORIGINAL
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cons.dered by the NRR Systems I[nteracticn Working Group to resolve

any conflicts. The NRR cognizant branches include all of the
branches within the Division of Operating Reactors, Division of
Project Manigement and the Division of Systems Safety. The

NRR cognizant branches also include the following branches in the :
Division of Site Safety and Environmantal Analysis: Accident -
Analysis Branch, Effluent Treatment Systams Sranch, Radiological

Assessment Branch, Geosciences B8ranch, and Hydrology-Meteoralogy

Branch.

Eight of the most heavily impactad NRR cognizant branches have an assigned
member on the NRR Systems Interacticn Yorking Group. This Task Action
Plan allows these branches to make input to the task through the assigned
branch representative or separataly from the NRR Systems Interaction

Working Group at the cption of the individuval branck chief.

To'acccmalish this Task and to establiish a unmiform basis for review by
cognizant review branches, it will be necassary to develop criteria for
bounding the extent of systems interaction. Tha critaria must define

the items that will be retained in the matrix of systems and intaractions;
otharwise, the matrix will become unmanageable and the review will not
procee& on a uniform basis. The critaria will serve as the basis to
eliminate syst&ﬁs interactions of little or no safety significance. These
criteria will be developed early in the execution of the task in order to

give purposeful direction to the task and to its rév:ew.

" POOR OREINAL
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One of the end products of this task will be additions, where
necessary, to the Standard Review Plan to assure that cur review
procedures adequately address ccﬁsiderations for cystems interaction,
Another end product will be a recommendation that a'Regulatory Cuide or
other appropriate documentation be issued to provide guidance on the ‘

criteria, procedures, and information required related to applicants’

analyses and review of systems intaraction.

During the accomplishment of this task, consideration will be given to
the use of the end products for operating reactors. The mathod of
accomplishing this objective will be by review ¢f the task by the indi-
vidual assigned from the Oivision of Operating Reactors (DCR) to the

NRR Systems Iateracticn Working Group. Since some of the elements of
this systems interaction task are cormon to the elements that have baen
and will be usad in the Systematic Evaluation Program (SEP) currently
being conducted by DOR, the assigrment has been made from the SEP Branch.

This individual will make his recommendations to Division of Operating

Reactors management.

NRR Technical Orcanizations Involved

ihe conduct of the task shall be the responsibility of NRR. The

strong 0SD contributicn will be recognized by having an 0SD repre-
sentative assigned as Project Manager working with the assigned NRR “hm
Task Manager., Technical interface between 0SD and NRR shall be

conducted by the Task Manager for NRR. The Task Hénager snall aiso

S ——————




retain the responsibility through the Technical Activities Steering
Comittee for meeting objectives and schedules established for the

task. The Task Manager, through the lead supervisor, shall also be
resp le for defining and revising, as necessary, the objectives

and © hedules as would be done for any other Catagory A Task.

The technical branches of NRR‘that are most affected by systems intar-
actions have each appointad a.principal person to act as a point of
contact between the Task Manager and the branch and to be the primary
technical representative of the branch. For all other branches within
NRR, the Task Manager will act through the 3ranch Chief. The branches

most affectad by system interactions are:

Auxiliary Systams Branch
Instrumentaticn & Control Systsms Branch
Power Systams Sranch

Containment Systems 8ranch

Effluent Treatment Systems Sranch P““R “R\G\“M-

Accident Analysis Branch
Reactor Systsms Branch

Systematic Evaluation Branch

The representatives of these branches shall form the NRR Systems
Interaction Wcrking Group working with the Task Manager and, as the

occasion demands, working directly with members of:JSD or Sandia
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Laboratory, This group will provide consultation or direct technical
contribution on salected problems in their areas of expertise. An
adequate amount of time should be allocated by the branches to
enable these people to perform this activity. For present planning
purposes, it 1s estimate about 20% time input of one man per branch
for the more heavily impacted branches to about 10% time for lesser
impacted branches. N

8ased on an estimated time of twalve calendar months to accomplish
Phase I, and an estimated time of twalve months to accemplish Phase II,
the following allocations of manpower requirements for the principal
branches which have assigned perscnnel for the NRR Systems Interaction

Working Group should be made:

Man-Manths

Phase I Phase TT  Total
Auxiliary Systams Branch 2.4 _ 1.8 4;2
Instrumentation & Control
Systams 3ranch 2.4 1.8 4.2
Power Systems Branch 2.4 1.8 4.2
Containment Systams Branch 2 0.9 - B
Effluent Treatment Systems
_Branch 1.2 0.9 2.1
Accident Analysis 8ranch 1.2 0.9 ) 2.1 3
Reactor Systems Branch &4 1.8 -'4.2.
Systeiatic Evaluation Branch 1.2 0.9 2.1
Total 14.4 10.8 25.2
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The requirements of
specific branches will vary as a function of t

heir involvement with .
Systems,

This time {s anticipated to require about 15 man-months and

will vary from one-half man-waek tg four man-weaks Fer branch. This

he span of the task at the specif

ted in paragraph 7 of this report,
of this review ef

ic mile-
An overall estimate
fort is shown in Attachment 2 to this plan.

for Industrial Security.

Technical Assistance Reguirements E

This task wil? be accomplished by assistance from Sandia Laboratories ’

working under a contract that will be administered by the 0ffice of

The contract will cover a two phase effort
expended over an estimated time of 24 months.

Standards Cevelopment.

e




Second phase s estimated tg pe accomplished 7n 12 months at a potential
Cost of aboyt $§200, 000. This estimata for Phase Ir represents an
'upper-bound’ estimation, Actual requirements will be dependent op the

results of Phase I. ' *

The specific tasks to be dccomplished by Sandfa Laborabories are
described in Attachmant 3. Since cne of the major tasks {s to define

the scope of the program in mare definitive details, the tasks described

in Attachment 3 should be treatad ag reflecting the initial thoughts |

of Sandia Labcrataries.

At appropriate points during the execution of this task, and as the
results become available, the results of the ongoing technical assistance
program with Qak Ridge National Laboratory (ORNL) now being condyce .
by DOR will be used in the task, 1n order ta'accamplish this objective,
cognizance of the engoing technical assistance program will be daveloped
and maintainad by review of published infon:aticn, attendance a3t

meetings, and confarences with Fersonnel who are active in the program

in DOR and ORNL.
The scope of the task at ornL is (1) to identify and evaluate the

sa}ety significance of passible interactions between control and

Protection systems, (2) provide recenmendations for Possible design

POOR ORIGINAL
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5.

modifications Or operational requirements, (3) perform a detailed
analysis, fncluding 2 failura mode analysis, of 2uxiliary control
systems specifiagd By the NRC for the purpose of identifying any

dependence between these systems and the reactoe protection system,

centrol systems failures,

Manpewer and funding estimates for this task at ORNL are 15 Tan-months

of support effore during FY 1379 at a cost of $50,000.

Interactions with OQutside Or;an’zatfqgg

This task is closely related tp one of the generic items identif{iad by
the ACRS and, accordingly, wili be coordinatagd with tha Committee ag

the task progresses.

13




Informed of our developments, It is not intended, hoewaver, ta conduct

a formal review process through these organizations. The intant s

to develop a frea exchange of information so that the task can take

advantage of existing methods of review,

Commonvealth £dison Company has performad and will implement a somae

what 1imited Systems intsracticn study for the Zion Station, The

Commonwaal th Edison Company stu&y will consist of a detailed review of

Licensee Event Reports of thesa events which have occurred that fnvoive

undesirable systams interacticns. 3oth plysical and electrical inter-

actions will he covered in the avent review but will be appreached on

d case-by-case basis rather than from a more general standpoint. We

agree that this study should procead

» recognizing that it may or may

4 [
1L SOITE 8 B
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not be the final effort for the Zion facility since additienal

techniques may be developed at a later tima. e e e e
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Assictarce Recuirsments from Other NRC Offices
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The Offica ¢* Standards Developmant shall manage the contract effort

and shall also provice technical fnput to the task effort to (a)

supplement the contrace effort, (b) direct and evaluate the contract

effort, and (c) interfaca with the

technical and management efforts by

l
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NRR. It {5 estimated thae this effore by 0SD will total 14.4 nmap.

months during Phase I of the task. The Phase Ir effort has not bean

estimated and {s dependent on the resylts of Phace I.

mated that this totay dssistance fre
Mman-month of effore.

m RES will be aboyt one

It is anticipatad that this greup can Previda
valuable insights {,¢0 the ¢

Reactop Safaty Study (HASH-Idoo).

Féquested tg review and crit

Proposad fop execution af this task:
(a) Assignment of NRR Personne] to the

Systems Interaction Working Group MARCH 1, 1578

(b) Definition of Specific Tasks for

Contrace Assfstance

(e) Contrace Awarded

]

-
=
-
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(d) First Contractor Repart Submitted

(c) Review Comments to Task

Manager from A1l Cognizant Branches

(f) Second Contractor Report Submitted

-

(3) Review Comments to Task Han$ger

from all Cognizant 8ranches
(h) Third Contractsr Report Submitiad

(i) Review Comments to Task Manager

from all Cognizant 8ranches
(J) Fourth Contractor Report Submitted

(k) “eview Comment to Task Manager

from all Cognizant .ranches
(1) Phase I Final Report Issuad

(m) Phase II Task Defined

16
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AUGUST 30, 1978

DECEMBER 1, 1978

DECEMBER 30, 1978

FEBRUARY 1, 1929

FESRUARY 28, 1979 |
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MAY 30, 1979
AUGLST 1, 1979

JUNE 1, 1979
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(n) Phase II Contract Awarded JUKE 1, 1579
(0) Phase II Completed MAY 1, 1980

Potential Problens

One of the problem areas {s that systems interaction cuts across all
disciplines and technical branch review areas and cuts across all
groups and divisions. Consequéntly, fn order to effectively perform a
review for systems interaction, it is necessary to either define more
¢ early and more exténsively the primary and secondary review respon-
sibiTitfés in the Standard Review Plan or organize a new elemant to
perform the -~aview. Consideration will ba given during execution of

this task to the rescluticn of this preoblem.

A second potantial problem area {s relatad to estimating the scope and
exient of effort required to ccmplete Phase II csncarning the
potential revisions to the Standard Review Flan and the development of
criteria and procedures for use by applic.nts in theipr dasign and
review of plant lesigns for systems intaraction. Therefore, it {s
anticipatad that at the completion of Phase I, a reassessment will be
made of the follow-on effort. It is expectad that the information
generated by completion of Phase I will provide a valid basis for a

reassessment of the balance of effort to cocmpleta the task.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

January 25, 1977

MEMORANDUM FOR: Ben C. Rusche, Director, Office of Nuclear Reactor
Regulation

FROM: R. S. Boyd, Director, Division of Project Management

SUBJECT: DPM TASK GROUP ON POST-CP APPLICATION AMENDMENTS

In response to the directive of your January 24 memorandum, I have
established a task group to compile principal architectural and
engineering criteria and to develop decisional criteria to judge
post-CP design changes. In addition, the group will be instru-
mental in evaluating the present in-house post-CP application amend-
ments to see if any represent changes to the principal architectural
and engineering criteria.

Dick DeYoung will head the group, which will include John Angelo
and Bill Kane, two of our LPMs. A1l work of the group will be

reviewed by an advisory groun consisting of Dom Vassallo, Karl Knie!l
(two of the authors of the earlier task force report), and Larry Crocker.
The work then will come to me for review, and on to Ed Case for comment.

I know you appreciate the enormity and difficulty of this task. 1
am not sufficiently sanguine to expect that a complete nackage can
be developed in as short a time as two months, but we will do our
best in any event.

R. S. Boyd, Director
Division of Project Management
Office of Nuclear Reactor Regulation

. V. Gossick

. G. Case

. E. Heineman

. R. Denton
V. Stello

. Shapar




UNITED STATES
NUCLEAR REGULATORY COMMISSION

January 24, 1977

MEMORANDUM FOR: R. S. Boyd, Director, Division of Project Management

FROM: Ben C. Rusche, Director, Office of Nuclear Reactor
Regulation
SUBJECT: POST-CP APPLICATION AMENDMENTS

The matter of handling post-CP application amendments, in light of
proposed changes to principal architectural and engineering criteria,
and consideration of the need for amending construction permits have
been with us for sometime. Your DPM Task Force Report on Staff
Review of Post-CP Design Changes is a good start or the long-term
effort to develop an up-to-date scheme for processing such appli-
cation amendments, and efforts to complete this work should be con-
tinued. However, it is evident that a short-term effort is required
to assure that, in the interim, such matters are handled on a proper
and consistent basis, and that the NRR staff understand its respon-
sibilities in this area. To this end, I would like you to establish
a task group that, over the next two months, would develop a com-
pilation of the principal architectural and engineering criteria

for the design of typical LWR plants. Recognizing the difficulty

of this task, and the extremely tight schedule, the group should
1eel free to obtain any necessary individual consultation from other
NRR staff members.

An important corollary effort to this task is iur the group to develop
fundamental criteria for deciding what aspects of facility design

are within the confines of the principal architectural and engineering
criteria. I would expect the results of this effort to be used to
determine whether proposed design changes by CP licensees require

a CP amendment, especially considering that even with a compilation
of principal architectural and engineering criteria, ad hoc decisions
will be required for many situations.

WASHINGTON, D. C. 20555 — !u/ @V (/ IC? I




R. S. Boyd -2 - January 24, 1977

I appreciate that you have recently undertaken to have post-CP
activities chronicled in the Blue Book. Necessary CP amendment
decisions on each of these activities shculd k- developed on
reasonable time scales.

Please be prepared to brief me on this task group activity in about
a month. Ed Case should be advised of the progress on this effort
as it develops.

Ben C. Rusche, Director
Office of Nuclear Reactor Regulation

cc: L. V. Gossick
E. G. Case

. E. Heineman

. R. Denton

. Stello

. Shapar

e - - - |




UNITED STATES
NUCLEAR REGULATORY COMMISSION s ’)/
WASHINGTON, D. C. 20555 ] ™ {

March 7, 1977

NOTE TO: E. G. Case
POST-CP APPLICATION AMENDMENTS

Dick DeYoung, John Angelo, and Bill Kane have studied the matter of
identifying the "principal architectural and engineering criteria"

and have prepared the enclosed initial report. In addition te
developing a scheme for formulating these criteria, they have uncovered
what may be a need to regulate also on "changes to a major feature or
component,"

If we move from the status quo, I believe the proposals outlined in

the report are as reasonable as any. What this really means is that

to do anything meaningful will take a major quantum jump in how we do
business. I believe, before we go much further, that the broad policy
questions of this effort should be considered, and at the same time get
current OELD thinking on the matter.

I suggest we discuss this with you, with a view towards briefing Ben and
the NRR division directors.

Roger S. Boyd, DNrector
Division of ect Management

Enclosure:
As stated

cc w/o enclosure:

R. C. DeYoung
J. Angelo
\¥. Kane
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PROCESSING OF LIGHT-WATER {ANGES
£ ANC

SUBSEQUENT TO THE ISSUANCE OF THE CONSTRUCTI PERMIT

4
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:
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INTH ICTION :
Section 50.35, "Issuance of nstruction permits,” of 10 C ?
Part 50, "Licer ] of Production and Utilization Facilities, s
states in part that "When an applicant has not supplied initially A
all of the technical information required to complete the appli- 4
cation and support the issuance of a nstruction permit which :
approves all design features, the Commission may issue a con- i
struction permit if the Commission finds that (1) the applicant ?
has described the proposed design of the facility, including, g
but not limited to, the prircipal architectural and engineering

criteria for the design and has identified the major features

or componets incorporated therein for the protection of the &

health and safety of the public.”

Section 50.34, "Contents of applications; technical information,"
statec in part that the minimum information to be included shall
consist of "an analysis and evaluation of the major structures,
systems, and components of the facility which bear significantly
on the acceptability of the site under the site evaluation factors
identified in 10 C. " Part 100," and "the principal design criteria

for the facility." <




it e e A

Condition C of each construction permit issued by the Commission
states that "This construction permit authorizes the applicant
to construct the facility described in the application and the
hearing record, in accordance with the principal architectural
and engineering criteria and environmental protection commitments

set forth therein."

Regulatory Guide 1.29, "Seismic Design Classification," states

in part that "Appendix A to 10 CFR Part 100 requires that all
nuclear power plants be designed so that if the Safe Shutdown
Earthquake occurs, all structures, systems, or components impor=-
tant to safety remain functional. These plant features are those
necessary to ensure (1) the integrity of the reactor coolant
pressure boundary, (2) the capability to shut down the reactor

and maintain it in a safe shutdown condition, or (3) the capability
to prevent or mitigate the consequences of accidents that coq]d
result in potential offsite exposures comparable to the guideline

exposures of 10 CFR Part 100."

This guide describes an acceptable method of complying with the
Commission's regulations for identification of the "principal

architectural and engineering criteria" for the design of 1ight-
water reactor facilities and the "major features or components"

incorporated in light-water reactor facilities for the protection
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of the health and safety of the public. In addition, this guide
describes an acceptable method of processing post-construction
permit amendments to the application as well as amendments to the

construction permit.

DISCUSSION

1. Principal Architectural and Engineering Criteria

The NRC staff has generally held that the term "principal
architectural and engineering criteria" as used in Section

50.35 of 10 CFR Part 50 has the same meaning as the term

“principal design criteria" as used in Section 50.34 of 10

CFR Part 50. Section 50.34 also notes that Appendix A,

"General Design Criteria for Nuclear Power Plants," to 10 CFR

Part 50 "establishes minimum requirements for the principal

design criteria for water-cooled nuclear power plants similar

in design and location to plants for which construction permits

have previously been issued by the Commission and provided guidance
to applicants for construction permits in establishing principal
design criteria for other types of nuclear power units. Appendix A X
to 10 CFR Part 50 states in part that "the pfincipal design criteria
establish the necessary design, fabrication, construction,

testing, and performance requirements for structures, systems, and
ccnponents important to safety." This can be assumed to define

the intent of the "principal design criteria" and, therefore,

the intent of the "principal architectural and engineering criteria.”




On the basis of the above, it can be concluded that the
“principal architectural and engineering criteria" to be
identified in an application for a construction permit are
to be an elaboration or amplification and extension, as
necessary, of the General Design Criteria identified in
Appendix A to 10 CFR Part 50. To provide a basis for con-
sistency in applications, regulatory guidance has been
developed to further define the "principal architectural and
engineering criteria." Attachment A to this guide is a Tist
of the "principal architectural and engineering criteria"
which encompasses all light-water reactor facility designs.
These criteria are based on the acceptance criteria provided
in each section of NUREG 75/087, "Standard Review Plan for
the Review of Safety Analysis Reports for Nuclear Power
Plants." Many of the criteria specified in Attachment A are
not applicable to all applications; i.e., they are for BWRs,
PWRs, lake sites, river sites, etc. Therefore, each appli-
cant for a construction permit should carefully consider each
criterion cf Attachment A to determin: the applicability to
its facility before iduntifying it as a "principal architectural
and engineering criterion” for the facility.

Major Features or Components

The NRC staff has generally held that the term "major features
or components" as used in Section 50.35 of 10 CFR Part 50 has

the same meaning as the term "major structures, systems, and

.




components of the facility which bear significantly on the
acceptability of the site under the site evaluation factors
identified in 10 CFR Part 100." The NRC staff has also held
that the "major features or components" are those necessary

to onsure (1) the integrity of tne reactor coolant pressure
boundary, (2) the capability to shut down the reactor and
maintain it in a safe shutdown condition, and (3) the capability
to prevent or mitigate the consequences of accidents that

could result in potential offsite exposures comparable to

the guideline exposures of 10 CFR Part 100.

On the basis of the above, it can be concluded that the term
"major features and components" to be identified in an appli-
cation for a construction permit are to be developed in accordance
with the guidelines of Regulatory Guide 1.29, "Seismic Design
Classification." Theze major teatures and components are to be
identified in each application for a construction permit as
described in Section 3.2.1 of NUREG 75/094, Regulatory Guide 1.7C,
Revision 2, "Standard Format and Content of Safety Analysis
Reports for Nuclear Power Plants."

Post-CP_Amendments to the Application

The activities relating to post-CP amendments to facility appli-
cations, for the most part, have been confined to those amend-
ments required to provide a basis for umending the CP. The

necessity of filing such amendments is usually a result of



requirements of the regulations or alterations to the terms

and conditions of the CP. As a result, the che™ges to a facility
sign that routinely occur in going from a preliminary to a

final design are not reflecte

nti such time as the

unti 1C] > L

operating license (OL).
n IrcaAD

repert (FSAR) is subnm

vide the final design informa

st applicants keep the NRC staff advised

they are made by means of letters, reports, meetings,
etc., there is no available document in the post-CP stage that
describes the current facility design. This has led to some
difficulties in ti 15is f IE inspections which has in turn
necessitated post-CP reviews of items identified by IE as
possible violations of the CP. In addition, applicants have

the NRC staff to review certain design changes to
preclvde potantial difficulties at the OL stage of review.

The NRC staff has accomplishe hese activities on a case-by-

basis, as necessary.

With the terms "principal architectural and engineering criteria"

"

and "ma v features or components" suitably defined, it would

then seen best, and in the interest of administrative consistency




and convenience, and assurance of safety that all changes of
significance 1o the propos i1 identified and evalu-
as necessary, in
changes which should
‘ii‘, ensec
Attachment B to thi These include
juire an

Is . ~
features and

app

instances. For example, an amendment to the con-
struction permit i equired if the latest date for completion
of construction, as specified in the CP, must be extended for

good cause. In addition, an amendment to the must be sought

for changes in the designation of the applic , @ serious

adverse change in the applicant's financial capability, a

change in the applicant's principal agents and contractors,

L

and a change to any of the principal architectural and engi-

neering criteria. The need for amending the CP in the event

of changes of the type described above is straightforward and

g B I

no special guidance appears necessary.

2

s B

L)

The additional item in Attachment B relates to changes in the

!

P

:-n-‘

"

"majcr features or components." These types of changes are more

,"“




freauent in occurrence and are to be expected as the final
design and construction of the facility are proceeding. These
are the changes that have led and continue to lead to proulems
and inconsistent practices on the part of the applicants and
the NRC staff. It is in area that special guidance is
needed to determine when a proposed change requires an

the CP. In making
be applied is whether
alter the NRC staff's conclusion at the CP stage of review;

assurance such safety questions
factorily resolved at or before tne la

stated in the application for completion of construction of

the proposed facility, and

taking into consideration the site
criteria contained in 10 CFR Part 100 the proposed facility
can be constructed and operated at the proposed location with-

out undue risk to the health and safety of the public.

LATORY POSITION

Each application for a 1ight water reactor facility construction
permit shall identify the principal architectural and engi-
neering criteria for the design. A composite listing of
principal architectural and engineering criteria for light

water reactors acceptable to the NRC staff is included as

Attachment A to this gquide.

Each application for a 1ight water reactor facility construction

permit shall identify the major features or components incorporated




I PP S S Ay - T T VIR

P ERRPS———

S ———

S

therein for the protection of the health and safety of the

public. The list of systems, structures, and components which
meet the guidelines of Regulatory Guide 1.29 is an acceptable
basis for meeting this position.
endments to the application fo

shall be made by the applicant for each change to the facility

of the type identified in Attachment B to this quide. Such

er nts shall begin within one vear following iance of
the CP, continue at one year intervals, and terminate one year
prior to submittal of the FSAR ich change identified as not
requiring a CP amendment shall be accompanied with sufficient

Justification for the staff to make such an evaluation. Changes
which the applicant determines require an amendment to the CP
shall be processed immediately.

An amendment to the CP shall be required for any of the changes

identified in items 1, 2, 3, and 4 of Attachment B to this quide

prior to engaging in affected construction activities;

(gs]

the installation of affected hardware in the facility. In

addition, an amendment to the C® shall be required for any of

the changes to the major features or components identified in
X, ..pt W

item 5 of Attachment B to this guide prior to engaging in the

activities described above unless the applicant has detemined

that at least one of the following criteria are met:




If the change was made without staff approval and was
not ultimately approved by the staff at the operating
license stage of review, the time required to modi
facility design to 1 > it acceptable could be

prior to the late date for completion of constructinn
specified in the construction permit, or
The change is

reviewed and aj

following:

application fo construction permit, or

e g 7 gy W e T

application for an operating license, or

e

application for a preliminary or final design
approval for a andard plant design, or
A request for review a topical report, or
A request for review of a proposed design or matter
by a licensee, or

The change was identified in the Pre

liminary Safety Analysis
Report and the staff in its Safety Evaluation Report, or
supplements theretc, concluded that review of the change
could be 1eft to the operating license review stage.
IMPLEMENTAT ION

The purpose of this section is to provide information to applicants

and licenseesregarding the NRC staff's plans for utilizing this

regulatory guide.




Except in those cases in which the applican 0 PO acceptable
alternative method for complying with specified portions of this
guide, this guide will be used by the NRC

bases:

tion permit reviews

prior to 7 7 » 7 will be evaluated on the

yasis of this aquide, except that in position C 'he princioal

architectural and engineering criteria

general design criteria of Appendix A to 10 CFR
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The change is suc at it can be deferred to the :final
is performed.
to determine
until the
review.
(3) The change is such tha t will reauire review and an
amendment to prior to implementation.

case of : no additional review is perfoirmed by the
staff until : loweve an applicant will amend the

application

In the case of 2(2), additional information is reaquested and

reviewed until a decision 2(1) or 2(3) can be reached.
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ignated herein.
The amendment

tion of Orange County in Virg.nia be-
cause of the cxistence of hog cholera. W€
Trus action is deemed necessary to pre-
vent further spread of the disease. The O & “CMU
restrictions pertaining to the interstate
movement of swine and swine products
fraom or through quara.nuned Areas as
contained in 9 CFR Par
will apply to the quas .mt.mcd area des-

imposes
further restrictions necessary to prevent

if, 05 aruended, . Posed § 50.109.

- FRom  FR veL 35, We. b2 yves, 2|z e,

"EE oo ORGINAL

anc ine ;’(‘JG\"L genruuon u oy ov & v

(.' the proposed des

("J the sddition of con-
forming amendments to Part 170; and
(3) the addition of minor corrective
amendments to £§ 50.35, 5057 and pro-

. The rapid changes u. technology in t.he
. field of atomic energy result in the con-
certain tinual development of new or improved time...
features designed to improve the safety
of production and utilization fa-ilities. sional”

r
the _‘3‘:_—- ] arc hitectural_and engj- units referred to in the proposed rule

e 3 require further definition involving addi-
tiond Ts tudy Accord.ngly. the p! proposed
‘amendments of § 50.35 other thag those ;_ 2
eliminating Lhe term “provisional” con-
struction permit and a relsted note and
the proposed. definition of “principal
architectural and engineering criteria™ _
in !50" ha\e nct been adoptzd st this

By nmén&ments to £ 50.57, the “provi-
operating license, which is issued -

-

the interstate spread of hog cholera and A 2
. . - Section 50.109 which follows iefines the for an-'18-month period, is eliminated.

must be made effective immediately to
accomnlish its purpose in the public in-
terest Accordingly, under the sdminis-
trative procedure provisions in § U.S.C.

circumstances under which the Jommis-

tion of structures, syc =ms or compo-

Temporary limitations on operation con-
sion may rcq e backfitting of facili- sidered necessary for public health and '

tie —that is, the additivn or modifica- safety will be incorporated in the full- -~ -
term operating license as conditions, The

e

553, 1t is found upon good cause that ?
- y *nents affecting the safety of the facility elimination of the provisional operating .-

notice and other public procedure with
respect to the amendment are imprac--

after the construction permit has been
issued. It provides that the Commission

tivable and contrary to th ublic in- ¥ - £ :
; of # may require backfitting If it finds that full-term operating license which may

terest, and

good cause is found for-

. making 1t eflective less then 30 days .Such
after publication® in

. Rrasrer.

action will provide substantial,.

"have been required in the provisional
operating license. The findings required - -

license does not preclude the Commission -~ .
from imposing all the limitations in'the -

Feorrar 8dditional protection which is required s e
, for the public health salety or the for issuance of an operating license are. vV

. common defense and security.

largely the same as those which have’
been required for a provisional operat- ~

Done at Washington, D.C., this 25th 0.1 howe =
DI S8l N o o“n" - ing license. The elirrination of the pro- .

dly ¢f March 1870,
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|u£ Doc. 70-3798;
@ 8: 00 am]’

Chap!ol' l——Momoc Energy
. Commission

Flled, Mar. 30, 1970; ' .1d operation of facilities and the results

tended 1o affect the responsibility of ’ ;
7 al operating license removes cne
R. J. ANDERSON, * applicants for, or holders of, faclity Vision r } ’ -
* " fScting Administrator. licenses to evaluate significant new - step in AEC's facility licensing" process s
Agricultural Research Service. * formation developed as a result of experi- 8nd Is expected to reduce the time con-,
- ence in the design, construction, testing Sumed in the facility licensing process | .
without reducing the augree of prutection .

of research and development programs
b Provisional operating licenses- already -
caring on the safety of facilities, end to u W sivy M staepBgn.conn-- )

recammend any sdditions to, or mod

health and safety of the public.
. In the ~«st the Commission has issued. , and 170, i
“provisional” construction permits when ¢

ance with their terms. Conforming™*

r“e w*Amf:ﬂC ENERGY ' cation of facilities ?—g—dﬂ to px"o:t?cf Ehe.. amendments with respect to the operat- -

ing license have dm been mnde to Pam

an epplicant has nat supplied initially lqgfﬁ’:r:::dte}:; mm::cgnufgs‘;t::;

BEACKFITTING OF PRODUCTION AND . P st
all of the technical information required 553 of Title 5 of the United States Code,

UTIHIZATION

FACILITIES;

CON- o complete toe zpplication and support

STRUCTION PERMITS AND OPERAT- the issuance of a contiruction permit
which a;r-rov.es &ll proposed de.sigxz)]e fea- Chapter 1, Code of Federal Resulations,
Parts 2. 50 and 170, sre publithed as a

Uie Frormal Facisire proposed emepd- nierged directly into the operating U-- Ftnu.u. chxsfn. =P R
Rk FEDERAL REGISTER, VOL 35, NO. 62—-TUESDAY, MARCH 31, '\'047'6_’.-‘-'{_“‘,' z B e i,

ING LICENSES

Oa April 1€, 1869, the Atomic Energy permits have never been converted into
Commission published for comment In  “fingl” consiruction vermits, but have

tures. In practice, elmost 21l construction.

o g - - s L
e > . P

document subject to “odification to be ..
efective 30 days efter pub‘xca *’1 in the

of the public health and safety provided. ’

e

the following amendments to Title 10, |
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way 621; thence, following Secondary
Hizhway 62110 a genernlly southwesterly
Cirection to Becodary Highway 408;

-
'

’ » . _“-r AZ -
e
. . e
-
b (i
-~
| S ¥ westerly direction to Secondary High-
| 4
4. thence, foliowing Secondary Highway
: 608 in a generally southerly direction to
- the Orange-Spotsylvania County line;
| thence, following the Orange-Spotevl-

vania County line in a southvesterly di-

thence, following Secondary Highway
y €51 In & generally southwesterly direc-
- tion to Secondary Highway 629; thence,
frliowing Secondary Highway 629 in a
renerally northwesterly direction to US.
Highway 522; thence, following US.
Highway 522 In a penerally northerly
direction to its junction with Sccondary
Highway 663. . i
(Ercs. 6-T7, 23 Siat, 32, o5 amended, secs. 18
¢ 2, 22 Stat, 701-792, se swended, secs. 1-4,
23 Swat. 264, 1265, as amended, sec. 1, 75
« Etat. 48], secs. 8 and 11, 76 Etat. 130, 122;
21 USC. 111, 112, 118, 114g, 115, 117, 3120,

e b e LR A e

ox.

x 121, 3123-126, 134b, 134% 20 PE 16210, as
v s mmended) 3

;i ,I; Efective date. The foregoinz amend-
% | - ment shall become effective upon
: issuence.

3 The amendment guarantines a por-
4 | tion of Orange County in Virginia be-
b cause of the cxistence of hog cholera.

This action {s deemed necessary to pre-
vent further spread of the disease. The
resinictions pertaining to the interstate
; movement of swine £nd swine products
{ from or through quarantined areas as
contained in 9 CFR Part 76, as amended,
will apply to the guarantined area des-
ignated herein. - " -

A=A The amendment imposes certain
further restrictions necessary to prevent
the interstate spread of hog cholera and
must be made effective immediately to
"~ acconplish its purpose in the public in-
A terest. Accordingly, under the adminis-
.. trative procedure provisions in 5 U.S.C
« 553, 1t is found upen good cause that
.+ notice and other public procedure with
respect to the amendment are imprac-
ticable and contrary to the public in-

namy

doGle 20 hen b W
>y

LR U

- meking it effective less then 30 days

£ after publication- in the Feorrar
*  Rrasten. e :
s Done at Washington, D.C., this 25th
» . day of March 1970.
o0 R. J. AxpresoN, -
o Acting Administrator,
A Agricultural Research Service.
T IFR Doc. 709798 Pued. Mar. 30, 1970;
-7 : il B:40 am]"
S0 Titie 10— ATOMIC ENERGY
#onn Chopler I ~Atomic Energy
' Cemmission ,

BACKFITTING OF PRODUCTION AND
- UTILIZATION FACILITIES; CON-
¥ STRUCTION PERMITS AND OPERAT-
w_-  ING LICENSES
£7" 0D Al 10, 1505, the Atom'c Energy
fe-  Commiscton publiched for comment in
el) Lie Frorra Rroistor proposed amend-
'%-, TR ! .
. - = ° -

FEDERAL

” . —l e 4
B C o N Sy —pd

rection to Secondury Hizhway 651: 0 i5g license, and

terest, and good cause is found for-

REGISTER, VOL

PRI A A S T R ]
-
by S ana x5 e PATE

e .

P

-

ments 10 jts Rules of Practice, 10 CFR
Part 2 and to its regulation, Licensing
of Production and Utllization Facllities,
10 CFR Part 50, which would (1) define
more precisely the significance of the
frsuance of a construction permit for a
facility, (2) simplify and expedite the
Commission's facility licensing process
by eliminaling the “provisional" opegats
(3) clarify the Commis~-|
sion’s position with respect to require-!
ments for additional safety features
| after the iscuance of & construction per—"
L mit (34 FR. 6540), avssto
"TAll interested persons were invited to
submit writlen comments end sugres-
tions for consideration in connection
with the proposed amendments within
60 days after publication of the notice of
proposed rule making in the FrorraL
Recistir. Upon consideration of the
comments received and other factors in-
volved, the Commistion has adopted the
amendments set out below. The amend-
~ments are the same as the proposed
amendments” piblished “ABri[”16, 1969,
except for (177the elimination of the pro-
posed amendments to § 50.35, other than
those deleting the term “provisional”
consiruction permit and a related note,

and the proposed definition in § 502 of
the "pri al_archilectural_snd_engi-

erin teria” of the proposed design
6T a facility; (2) the sddition of con-
forming amendments to Part 170: and
(3) the addition of minor corrective
amendments to §§ 50.35, 50.57 and pro-
. posed § 50.109. ; :

« The rapid changes i technology in the
field of atomic energy result in the con-
tinual development of new or improved
features designed to improve the safety
of production and utilization facilities.

- Section 50.109 which follow- defines the

circumstances under which tiie Commis-
sion may require backfitting of facili-
ties—that is, the addition or modifica-
tion of struciures, systems or compo-

“nents affecting the safety of the facility

after the construction permit has been
issued. It provides that the Commission
may require backfitting if it finds that
such action will provide substantial,
additional protection which is required
for the public health and sa ely or the
comman defense and security. B
Section 50.109 is not, however, in-
tended to affect the responsibility r_of
applicants for, or holders of, facllity
Yicenses fo_evaluate significant new in-
formation developed as a result of experi-

- ence in the design, construction, testing

and operation of facilities and the results
of research and development programs
bearing on the safety of facilities, end to
scanmend any additions to, or modifi-
cation of facilitles needed to protect the
health and safety of the public. :

In the past the Commission has izsued
“provisional™ eonsiruction permits when
an epplicant has nat supplisgd initially
all of the technical information required
to comuplete the application and support
ssuance of a consiruction permit
whith approves ull proposed design fea-
tures. In practice, almost 21l construction
permits have never been converted into
“final” coi struction permits, but have
merged directly into the operating U- -

»
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cense, The soaendments of § 5035 and
conforming emendments to Parts 2 and
170 which follow eliminate the term
“provisional” construction permit, thus
conforming the terminology with Com-
mission practice. The findings required
for issuance of & conctruction permit
would be the same as those w 1ich have
been required for a “provisional” cone
struction permit,

The proposed amendment to § 5035 ..
would have provided that the Commis- -
sion, in issuing a construction permit,
would be epproving the construction of
the facility in accordance with the appli-
cation, including the principal architecs * =~
tural and encineering criteria. “Princi-
pel architectural. and engineering 5
criteria” would have been defined, by _ N
amendment of § 502, to include (1) the
principal design criteria, (2) the essen-
tial elements of the proposed design for
certain structures, systems and com-
ponents, (3) the design bases for protec-
tion against natum! phenomens, and (4)
the essential elements of the applicans’s
quality essurance program. On furiher
consideration, it appears thaf the “es-
sential elements of the proposed design’”
of the structures, systems and compo-
nents ef water-cooled nuclear: power
units referred to in the proposed rule
require further definition involving addi-
tional study, Accordingly, the propo 6=
amendments of § 50.35 other than those .y
eliminating the term “provisionsal” con- .
struction permit and a related note and
the proposed. definition of “principal
architectural and engineering criteria”
in § 502 have not been adopted at this
R T R s R T e

By amendments to § 50.57, the TPIVEe L1
sional” operating license, which is issued
for a2 18-month period, is eliminated.
Temperary limitations on operation con-
sidered necessary for public health and '
safety will be incorporated in the full- - _ -
term operating license es conditions. The ™ *~
elimination of the provisional operating .:
license does not preclude the Commission - e
from imposing all the limitations in" we . :
full-term operating license which may "o

-

-

“have been required in the provisional = .-

operating license. The findings required.
for issuance of an operating license are.. v
largely the same as those which have
been required for a provisional operat- """
ing license. The elimnination of the pro-
visional operating license removes one’
step in AEC's facility licensing process -.
and Is expected to reduce the time con- -
sumed in the facility licensing process ~ 3
without redur .ng the degree of protection )
of the public health and safety provided.
Provisional (, =ting licenses- already P
issued will continue 1> effect in sccord-- e
ance with their terms. Conforming*-
amendments with respect to the operate -
ing hicense have also been mede to Parts
2and 170. -~ s 5
Pursuant to the Atomic Energy Act of
1854 as amended, and sections 552 and
553 of Title 5 of the United States Code,.
the following amendments to Title 10, |
Chapter 1, Code of Federal Requlations,
Parts 2, 50 and 170, are putlshed as & _
document subject to codification to be . -
eTective 30 days after pumicatigg\_m}beﬁ."
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.. PARY 2—_RULE$ OF
§2.108 [Amended] .~

1. Section 2.104(b)(2) and sections 1

(¢) and (d), I(g) (1) and IV (¢) and
"(d) of Appendix A of 10 CFR Part 2 are

. amended by substituting the words “con--
struction permit” for “provisional con-

" struction perm‘*" where they sppear.
§ 2761 [Amended) "~ 77T

- 2. 'Paragraph (d) of § 2761 of 10 CFR
Part.2 is amended by substituting the

words “operating license or provisional
operating authorization” for “provisional

.

" RULES AND REG

PRACTICE

to proceed with construction but will no

approvals in the crnstruction permit or,

-

operating license or authorization”, signed to resclve safety questions.
s 22 e T 4. Section 5057 of 10 CFR Part 50 is
- PART 50-—LICENSING OF PRODUC-~ revised to read as follows: -

TION AND UTILIZATION FACILITIES

3. Paragraphs (8) and (b) of §50.35
of 10 CFR Part 50 are amended to rejud

§ 50.57

license may be Issued by the Commission,

ae follows: C oyt up to the full term authorized by § 50.51,
: ‘ 7 Wy upon finding that: - 3

§ 50.85. Tssuance of construction per- (1) Construction of the facility has

¥ T SRS been substantially completed, in- con-

formity -with -the construction permit
and the application as amended. the
provisions of the Act, and the rules and
regulations of the Commission: and

(2) The facility will operate in con-
formity with the application as amended,
the provisions of the Act, and the rules
and regulations of the Commission; and

~‘(a) When an applicant has not
‘supplied initially all of the technical
information * required to complete the
application and support the issuance of
.1 & construction permit which approves
all ‘proposed design features, the Com-
mission may issue & construction permit

if the Commission finds that (1) the ap-
plicant-"has described - the proposed

"~ design of the facility, Including, but not
limited, to, the principal architectural
~and engineering criteria for the design,

that the activities authorized by the op-
erating license can be conducted without
endangering the health and safety of the
publie, and (ii) that such activities will
be conducted “in-compliance with the
regulations in th's chapter: and

(4) The applicant is technically and
financlally qualified to engage in the
activities authorized by the operating
license in- accordance with the regula-
tions in this chapter; and '

(5) The applicable provisions of Part
140 of this chapter have been satisfied;
and . .

(6) The issuance of the license will
not be inimical to the common defense
and security or to the health and safety
of the public, gt L -

(b) Each operating license will in-
clude appropriate provisions with respect
to any uncompleted items of construction
and such limitations or conditions as are
required to assure that operation during
the period of the completion of such
items wili not endanger public health and -
safety. E

(¢) Ina case where a hearing has been
held in’ connection with_a proceeding
under this section the presiding officer
may, upon written motion and upon
good cause shown, provide that any
initial decision issued pursuant to this
_section shall become efTective ten (10)
days after issuance subject to (1) the
review thereof and further decision by
the Commission or the Atomic Safety
and Licensing Appeal Board, 25 appro-
priate, upon exceplions filed by any
party, and (2) such erder as the Com-
mission or the " Atemic Safety and
Ticensing Appeal Board may enter upon
such exceptions or upon its own motion

-~ eomponents incorporated therein for the
 protection of the health and safety of
the public; (2) sueh further technical
or design information as may. be re-
Guired to complete the safety analysis,
.2d which can reasonably be left for
. later consideration, will be supplied in_
+_the final- safely- analysis report: (3)
- safety features or components, if any,
which require research and develop-
ment have been described by the appli-
cant and the applicant has identified,
and there will be conducted, a research
and development program reasonably
designed to resolve any safety questions
associated with such features or com-
ponents; ard that (4) on the basis of the
foregoing, there is reasonable assurance
that, (1) such safety questions will be
satisfactorily resolved at or before the
latest date staled in the application for
completion of construction of the pro-
posed facllity, and (i) taking into con-

Part 109 of this chapter, the proposed
_Iacmty_cnn be constructed and operated

risk “to the health and safety of th
publie,’ot e o
Py g SWNS p iy wre
Nots: When an applicant has supplied
initlally all of the tech:!cal informaticn
required to complete th - application, includ-
ing the fna) desirn of the facllity, the £nd-
ings required sbove will be sppropriately
modified to refect that fact.

(b)Y A construction permit will consti-
tute an suthorization to the applicant

-l AR T i Ry Nt
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constitute Commission approval of the
safety of any design feature or specifica-
tion unless the applicant specifically re-
quests such approval and such approval
. 1s incorporated in the permit. The appl-
cant, at _his option, may request such
. from time to time, by amendment of his
construction permit. The Commission
may, in its discretion, incorporate in any
construction permit provisions requir-
ing the applicant to furnish periedic
reports of the pregress and results of
Tvsearch and development programs de-

Issuance of operating license.

(a) Pursuant to ¢§ 50.56, an operating’

(3) There is reasonable assurance (i) -

DAY, MARCH 31, 1570 -

——————

t within forty-five (45) days after the is-

suance of such inithal deelslon. In the
abrence of a Comenission or an Appeal |
Board order pursuant to the foregoing,
and in the absence of exceptions to the e
Initial decision, the initial decision shall .
become the final declsion of the Commis- .
sion at the end of such forty-five (45)
day period. If any party opposes the mo-
tion for expedited effectiveness of the
initial decision, the presiding officer may
stay its eflect/veness pending filing
within five (5) days after its {ssuance
of an exceptiun to the provision for
expedited eflectiveness, and thereafter i |
until decision by the Commission or the
Atomic Safety and Licensing Ap;.eal
Board on the exception. - X

5. An undesignated centéx: head and
a new § 50.109 are added to 10 CFR Part
S0 to read as follows: T .

4Tl PACKFITTING
§50.109 Backfitting,

(a) The Commission may, in accord- -
ance with the procedures specified in this
chapter, r2quire the backfitting of a
faclility if 1t finds that such action will
provide substantial, additional pretection
which is required for the public health
and safely or the common defense and
security. As used in this section, “back-
fitting™ of 2 production or utiliz. ‘ion fa-
cility means the addition, elimination or
modification of structures, systems or 2,
components of the facility after the con- '*
struction permit has been issued, -°

(b) Nothing in this section shall be
deemed to relieve a holder of a construc-,
tion permit or a license from compliance
with the rulss, regulations, or orders of
the Commission. . S L

(¢) The Commission may at any time
require a holder of a construction permit
or a license to submit such information
concerning the addition or proposed ad-
dition, the elimination or 4 roposed elimi-
nation, or the modification or proposed
modification of structures, systems or Cod
componenws of a facility as it deems
apprup.ria.te. : - ¢

e

v ’-{5 ad

.
[ R 1)
]

PART 170—FEES FOR FACILITIES
AND MATERIALS LICENSES UNDER
THE ATOMIC ENERGY ACT >
1954 AS AMENDED B

§170.12 " [Amended] e R
6. Section 170.12(b) and (¢) of 10 CFR

Part 170 are amended by substituting the

words “construction. permit” for _“‘pro-

visional construction permit,” - and

"eperating license™ for “provislonal op-

erating license”, where they appear.” =1 ™

(Sec. 161, €8 Stat. $43; 42 USC. 2201) -

- Dated at Washington, D.C

day of March 1970. :
For the Atomic Fnerg» Commission.

F. T. Bosss,
" Acting Secretary,

799; Flled, Mar. 30, 1970
8:46 am.) ST .
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STAFF REVIEW OF POST-CP DESIGN CHANGES

Office of Nuclear Reactor Requlation
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SUMMARY

ew our current practice of
handling design changes during the post CP-review phase and to
recomnend changes jther by procedure, rule, or legislation, which
would bind permit holders to the representatic made ¥n-their in
their PSAR anc

practicable to both

of incorporating

also recognize that the
needed, as well as
the plant construction

We found that past ice, t the licensee's viewpoint,
as well as from the staff's, has varie The Task Force distilled
the basic requirements of the study into the fo]]cuing:

(1) To orovide a licensee with guidance and a legal basis for
requiring staff review of chanoes to PSAR representations
following issuance of a construction permit.

To provide a definitive legal basis for acce)tance by the

staff of the facility desian approved for the construction

permit so as to limit staff racheting at the operating licensing

stage.

To provide the Office of Inspection and Enforcement with the

basis for conducting and aso]ying a more objective and consistent

means of inspecting and enforcing the faci]%ty design approved

in a construction permit during the construction phase.

The most feasible approach appears to be that of developing 3 document
defining the "Design Features" of the plant being approved. This
document would emphasize the essential design criteria used as a
basis for NRC approval largely by reference to existing criteria,
guides, and standards and would include only enough descriptive

material on sites, architectural and eering irranaements,

engim
and procedures to permit the criteria to be readily comprehen-ible.
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problem presented to the task force then,
s, criteria, and/or change gulations wh
ore precisely permit holders to the representation
and the hearing re
Although not expressly directec , he task force felt

that an equally importa ec e st ‘ consider the

A= 3 : - 3 . - L 1Dr - 4 C . < ~ A TR . - nAC
attendant obligations of the NRC staff associated with any proposed

v

changes in methods for licensing actions in the interim period

between issuance of a construction permit to the submittal of an

application for an operating license,

- DISCUSSION
The Task Force reviewed the historical record of the types of

changes that have been made by permit holders and the staff's

ases for review of such changes. It found that the staff has

not provided much guidance to permit holders on how to handle

C
changes to the PCAR. No written categories of types of proposed

changes which would require the permittee to takd some particular
kind of action, such as filing an amendment to the CP or to the
PSAR, are available. In the past, the staff has reacted to proposed
changes on a case-by-case basis. Licensing history is replete with
the different types of action taken by the permittees .and the staff.

The following are a few examples.




applicant and approval by NRC. Georgia
Power Company submitted an apolication amendment to permit
Joint participation in the ownership (30% undivided interest)
by Oglethorpe Electric “embership Corporation. The staff
completed its review, prepared a safety evaluation, prepared

a Federal Register Notice, and issued a CP amendment

As previously stated, the staff's responses have varied. Most
frequantly the staff has taken the position that any chance pronose

by a permittee following CP issuance will be reviewed in detail at
the OL stage. Thus, the theory is that any proposed change will be

ermit holder's own risk. However, if the staff consjders

e significant and judges that the matter must be
resolved before construction of the facility proceeds too far, then
the staff has in the past initiated a review. In some cases, this has
been followed with a formal letter to the permittee stat ng the

POOR ORIGINAL

staff's views concerning the proposed change.




this type of practi

.

the Task Force's opinion

ey ¢

B

developed over a

period of time several reasons. Ba sically, it appears that this

N

30, e &

}

difficulty arose because the Commission's requlations do not expressly

1 Aot IR

prohibit changes in a facility design after a CP is issued. Accordingly,
the licensee could and did make changes at its own discretion. In

these instances, at least in the past, the licensee did not always

make a comprehensive 1ist ting in the FSAR of all desi ign changes

made after issuance of the CP. Therefore the staff developed a

philosophy that it had no recourse but to review the entire application
at the OL stage to first determine the adequacy of the basic design
and then to assess the implementation. 1In reality then, this practice
'as resulted (n the staff cond cting another CP review at the 0L

and in the process of re-reviewing the basic design the staff

frequently required updating of the application to meet new

staff requirements. This practice canr be interpreted to be condondd
by the regulations inasmuch as 50.35(b) states:

“A construction nemit will constitute an u‘Fﬂr1:aLiqg
to the applicant to pvﬂ"“nﬂ vith cons

Dqt- ,C‘("L]'u*o C(" 1SSi10n (“J"("A'\] | -
design feature or specit cation unless the applicant
Jp(c111rv]ly requests st

¥ L

ch approval and such approval is
incorporated in the permi

1
t...." (emphasis suoplied).
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health

Therefore, in order to control
accepting an approv ’SAR and
;,Ir@ changes through a more fermaliz
10 CFR 50.109 (Backfitting) or a variation of it.

Another facet to the problem of design changes following issuance
of a CP is that I&E inspects the proposed facility under construction
to determine if the applicant is complying with the representations
made in the PSAR anc fering record. When I&E feels that an
applicant has made some @ from that described in the PSAR, then
J&E tries to assure that the pr] cant has or will inform Licensing
of this change. The actions taken by I&E have also been somewhat
inconsistent. Sometimes, because an applicant feels that he may be
faced with a citation from I&E, the applicant has sought approval
from Licensing for changes of representations made in the PSAR.

In other cases, I&E has or has tried to cite an applicant for &
violation for even minor changes from that described in the PSAR.
In some cases, I&E checks with Licensing to resolve a potential
problen concerning an applicant's proposed change. Other times
1&E leaves this up to the applicant to do.

Because there is considerable doubt concerning a construction
permit's legal status, it appears that ISE has found it difficult '
to provide consistent quidance in conducting inspections during

the construction ohase of a facility. Therefore, any new method

for binding an anplicant to specific representations as a result of

the issuance of a construction permit must consider inspection and

POOR ORIGINAL
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facility cdesign approvec

A change to the current

0
1tcheti of OL reviews might

ouch revised internal administrative

2) changes in the regulations; and/or (3) cha i e authorizing

legislation. ﬂuR aw
Alternative 1, the institution of internal adMimistra 4

to be an effective mechanism for accomplishina the
procedures ennunciated in the Project
he functioning of the Requlatory
Review Committee. These have not been sufficiently
tools to enable the staff to require applicants to file,
for review in an orderly fashion. Likewise, the
staff, both n i and legal, do not have bases for approvina
or disapprovir esign changes occurring after CP issuance and priér
to OL issuance, unless such action is specifically requested by an
applicant. While management quidance and direction in the form of

internal proce

e necessary to implement any rule or legis-
lative changes, that alone will not be

nrovid . " . R
to provide the necessary u*:;r]ylng authority to

that the plant is constructed in accordance with




8

architectural and engineering criteria which are anproved du

the review of the Preliminary Safety Analysis Report anc

by

tectural and engineerin

legislation or the reg

indeed that's what desic eatures relate to. Ten CFR 50.55 (e) (1)
recognizes that certain deficiencies or deviations might occur in the
design during the construction process to warrant reporting and

other further staff review. Proposed rule changes, as discussed in
the conclusions of this report, to 10 CFR 50,36, 50.55 (e), and

50.53 (b) would shift the review and approval of. design features to
the construction permi{ review stage and thus assure that the desian
bases set forth in the Preliminary Safety Analysis Report and approved
during the CP review can be subsequently met through design features
unique to that plant which are necessary to assure public health
and safety.

Al1“- .ative 3, legislative change, is not necessary since
Section 182 a. of the Atomic Energy Act of 1954 provides authority
for the Commission to include Technical Specifications, of which °
design features is one segment, in licenses. Further Section 185

of the Act recognizes that this license authority may be aqranted in

namely, construction permit and overating license.

PODR ORIGINAL
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Therz*sre, there is no limitation that would prohibit aoproving a
portiza of the Technical Specifications during the first, or CP,
stags vaw leqislation prooosed to the Congress this year would
make tnis a moot point since 2 ¢ ed CP and OL could be issued
initizll n sufficient final design information is available
It wcule, /er, be ever e important to incorporate into a CP ;
the necific desian features which could not be changed.
4 mik: AR

The proposal is to generate a document which might be called
the "Principal Architsctural and Engineering Criteria” vhich would
be the essential results of the CP review. Rather than continuing
to use this old terminoloay, the Task Force is proposing to use the )
ter Design Features," which is currently part of the Technical

Specifications issued with the operating license. Our proposal is to
‘ make the Design Features section of the Technical Specifications a
t

of tha CP, in the same manner that is done to the entire

Technical Specificaticns with an OL. This is not a new idea, but
rathar an idea whose time has come since we now have the resources

in terms of reference documents which will allow such a document !
to adequately describe the CP commitment largely by reference and with
a minimun of words and tables of its own. The principal reference
docu~2n%s would be the Standard Review Plan, the General Design
Criteria, Requlatory Guides, Branch Technical Positions, and
Industry criteria, codes, and standards to the extent necessary.
The principal purpose of such a document would be to satisfy
the three requirszments discussed aboie; namely, to serve: "
(1) as a basis for an applicant decision regarding the need to
request an amendment to the CP; -

(2) as a basis for staff approval at the CP stage i

o
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to minimize racheting ac the OL without the staf
G; the appropriate backfit finding required 1

(3) as a basis for 1&E actions subsequent to
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ssued with the

into the plant

pres
which is labelled "Design Fe
esenting the vq
entire FSAR.
t design and

its vintage and would alsc probably prove valuable to the staff after
the plant goes into cperation whe nsidering the need to backfit
operating plants to meet a new

Following CP issuance, the permi lder could request a change

in the Design Features by submitting an application for amendment

to the Construction Permit. Following staff review and appropriate

findings, a CP amendment would be issued. The extent of public
participation in the review of such an amendment has been considered
by the Task Force. It appears that in principle, a provision for public
recourse by providing for an opportunity for a public hearing is
necessary. However, in order to limit hearings to the matters of
real public concern and to minimize the potential for delay in the
construction of the plant, the offer.of opportunity for a hearing
should be restricted to those changes deemed to be of sufficient
significance

At the present time, operating license amendments are pre-
noticed with an ¢ in those
cases where the staff make finding that significant hazards considera-

tions are involve ince > amendment does not have the immediacy

POOR ORIGINAL
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in a substantial

duction in the protection which is require yr the public health

;fct/.

adjustments in desig: iteria re ing in approximately eguivalent

safety and no hearing w therefo he required., If applicants
attermptec substanti y reduce the commitment made to safety during
the CP review and hearing, a subseguent hearing would be

As a step in implementina and confirming the feasibility of this
concept, each Technical Review Branch would be asked to complete
the requirements for its portion he Design Features using its
portion of the Standard Review Plan (SRP) as a basis. Many sections of
the SRP which address s) ms already include reference to the
Regulations, GDC, Suides, and Industry Codes and Standards. In this
effort, it would *e important to limit the content to essentials
and address criteria and not design implementation and methods of
analysis. The acceptable criteria should adequately reflect the current
technology of methods ¢f analysis and design implementations without
reference to specifics in these areas.

Plthough it is expected that the document would anpropriate1v
serve Inspection and Enforcement and NRR in assuring that opplxcants

implement the essential features of the CP review, the main impact

would probably be a limitation on staff racheting during the OL review.
The emphasis in the OL review would hopefully be shifted somewhat '

ion of review of design implementation rather

if:Hesis on racheted criteria and resulting

POOR ORIGINAL
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to perform wwiew of the design and necessary operating
Technical Specifications as is preszatly the case. Plants woul

bC vin

given

a;ed and staff requireme
ter understood by applicant,
the staff,

RECOMAE!! -

1red objective, the follcwing should be

done:

(1) nanagement agrees that the proposal is a: acceptable
solution, additio sections of the Desian Features should be
drafted by Reactor Licensing and proposed to Technical Review
for comment. (To sopeed up the process, individual LPMs could
be assigned to prepare separate section(s).)

TR, I&E, ELD comments and concurrence would be solicited.

In this connection, ELD would need to prepare appropriate rule
changes. The Task Force suggests that proposed rule chanaes

be made to 10 CFR 50.36(c)(4), 50.55(3), and 50.58(b) as follcws:

)
A. 50.36(c)(4) Design Features. Design features to be included

are those features of the facility such as materials of
construction and geometric arrangements, site parameters

affecting _desian bases, orov1<1rﬂf relating to oraani zation

a— ——— B S

and management resoonsible for construction of the facility,

in accordance with codes, standard, and requlatory aquides

-in effect at _the time a const ruction per it is 1ssu°d

i o o PUOR ORIGINAL




on safety

subparagraphs

50.55{(e) (5).
nuclear pa.zr an s holder of ths permit shall submit
nges in the design
feature sscribed in 50.36(c)(4 hich affect safety
of the plant. Those proposed changes which are initiated
by the licensee shall be submitted for prior review and
approval. Those occurrences which are beyond the control
of the licensee must be reported as soon as practicable
following the licensee's knowledge of the occurrence, and

shall include a description of the occurrence and a safety

analysis. Specifically, changes in the area identified below

(or in a new Appendix to 10 CFR Part 50) should be reported.
Changes should be submitted as an amendment to the application
and should provide comparative information on the nature of
the change with the appropriate section of the Preliminary
Safety Analysis Report, as previously amended.
The last sentence of 59.58(b) should be changed and added to
as follows:
1f the Commission finds that no significant hazards con-
sideration is presented by an application for an amendment to
an operating license, it may dispei se with such notice and
publication and may issue the amendment. If the COTﬁis;ion
finds that no substantial reduction in the protection which
is required for the public health and safetv is presented by an
application for an amendm

such notice and p
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issue staff guidance which clearly delineates

1S is a departure from the current practice of

nedvies T A LT < ~ 13 o
conducting a CP review prior to CP issu ince, and another CP
review at the OL stage, 2.d that the scope of the review at the

| ~ i+ 11 5 Y3ms 5 ~ - s acY /M -

OL stage will be limited to implementation o the design as
annraved s¢ D 3 1IARED and Fhaen koo STL T - } - e €1
approved at CP issuance and those changes required by the backfit

. . b S oma i ¥ 3
fange in the reguiations

T a

Karl ‘Kniel, Chairman

/‘L(‘

ﬂ//// 2 4

menic B. assa]lo

Sybil M. Kari*

ttachments:
. 2.0 Site Characteristics

I3

1

2. 6.2.1 Containment Functional design (Ory Containment) .
3. 13.1 Management and Organization

R POOR ORIGINAL

‘Sy)11 W Kari is a principal contributor to the report and was a
merber of the Task Force prior to her resignation from NRC.
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January 7, 1976

Ben C. Rusche, Director, Nuclear Reactor Regulation

PROPOSED METHOD OF HANDLING POST-CP DESIGN CHANGES

For many years we have been faced with the problem of not having
any real way to regulate fdci]ity design changes bet./een the time
a CP is issued and an FSAR is filed. This has led to two major
problems; considerable ratcheting, wi '
trolled or uncontrnlled, at the OL s
which I&E can enforce the requiremen

ge, and no clear basis by
of a construction permit.

An abortive attempt to solve these problems was made in 1969 with
a proposed rule that would have required the specification of the
"essential elements of design” (and the essential elements of the "
QA program) which could not be changed without prior Commission '
approval. That part of the proposed rJ1e was never adopted, prin-
cipally because the idea was ahead of its time. (Intercstingly,
two other parts of the rule were adopted; that relating to the
abolition of provisional licenses, and the backfit rule now known
as 10 CFR 50.109.)

About a year and a half ago, in response to one of the recommendations
of the AEC's Action Plan (authored by John Peters) and I&E's contin-
uing request for such action, I tr1ed to rejuvenate the concept of the
"essential elements". OELD did a general study for us at that time
on the legal opticns open towards a scheme of regulatory action down
this path. With all this background information in hand I appointed
a task force (with Karl Kniel as chairman) to develop a proposal for
a workable plan from which the appropriate regulations and. implegenting
procedures could be developed that would provide a spec1r1c basis for
handling these design changes. The task force effort is completed,
and their report is attached for your consideration.

PGOR ORIGINAL
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= NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 :)“
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June 27, 1976

~P>Roger S, Boyd, Director, Division of Project Management
Harold R: Denton, Director, Division of Site Safety and Environmental
Analysis
Robert E. Heineman, Director, Division of S
Victor Stello, Director, Division of Operat

«
-

ystems Safety
ing Reactors

POST CP DESIGN CHANGES

For some time, we have not had a consistent procedure for handling

nuclear power plant design changes subsequent tc issuance of a construction
permit. As a result of this, a task force was formed and reported to

R. S. Boyd on December 23, 1975 with several recommendations, A copy of
that report is enclosed. The task force proposed that a set of design
features be included with the CP. This package would be to the CP what

the Tech Specs are to the OL and would serve to provide IE with a specific
description of the basic design as well as restrict ratcheting at the OL
phase of review. These design features could not be changed without

prior Commission approval,

I would like to discuss this proposal with you in about two weeks, after

you have had time for staff review of the proposcl, Several issues should
be included during this review and subsequent discussion. They include

1) the effects of such a requirement on Quality Assurance activities, Z)
whether certain of the proposed items would be actually under the control

of the licensee and whether they could be monitored by IL (e.g. population
within 10 miles of the site), 3) the level of detail that should be
specified, 4) the usefulness of this approach during the FSAR review, 5) the
increase in workload expected to result from such a requirement, 6) the type
of change that could be permitted without prior notification and Commission
approval, and 7) the method for allowing public participation during

consideration of the change.
ﬂ% ,/5/0(_("/ K-/L/
1L~

en C, Rusche, Director
Office of Nuclear Reactor
Regulation

L. V. Gossick
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. v..a €. LeYoung, Assistant Director for Light Yater Reacto;‘S.% 1O
“ve., 1. Division of Reactor kicensing (:fzxub\w‘“
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§~=«73 RIVER PLANT ODIFICATIONS

It has core to our attention that there has been a lack of con-
sistency in the Staff's approach to post-CP safety design changes - oy
by Applicants. Since this matter has surfaced at various times
and has apparently remained unresolved, the purpose of this -
remorandum is to provide guidance to the technical staff as to
the proper response, from a legal viewpoint, to safety design
changes by an Appticant subsequent to the issuance of a construc-
tion permit. Ue believe that it is essential that Staff resporses
to such design changes take a uniform position with regard to
requirerents upon both the Applicant and the Staff in reviewing -
and acting upon such changes from PSAR specifications. : -
” . . . & . X /
Every construction permit contains language to the effect that the .
Applicant is authorized to construct a facility "in accordance with
the principal architectural and design criteria,” which is a
. reference to the general design.criteria of Appendix A to 10 CFR
Part 50. It is the Staff's responsibility, in the interim between
issuance of a CP and the application for an operating license,
to assure adherence to those criteria. Any post-CP deviation
by the Applicant from the above authorization of its CP requires
a CP amendvent, since the Applicant no longer would be in com-
pliance with the terms of the permit. Therefore, we suggest
that when notification is received from the Applicant that
design changes are planned or in progress, the Staff should
request any additional information which it needs to make a ~
Judgment as to whether construction is proceeding in acccrdence
with principal architectural and design criteria. If not the Staff
should require that the Applicant file an application for a CP
amencment. o :

- -

. ‘A',f
- - - - e ® it C e eyt ':,;1.‘71-‘-.7 ) . P : f"'

Should the Applicant refuse to so apply, the Staff should move for
an order to show cause pursuant to 10 CFR §2.202, whici grovides
that the Director of Regulation (now the Director,-\i!jflfib of Nuclear

-y - . -t .9 e b I
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ru-uiation) ray institute a proceeding to medify a license _ -
I ean. su-h other action as he may deem appropriate by serving -
.- --a fooiicaat an order to show cause. The cefiniticn of "license".
s saTem2 22 5 includes censtruction permit, so that while the

is2 has no express authority to request that a CP

- r

' | P
$t27f otheriis
te z-2ndal, §2 202 provides a means to achieve the s>r= result,
sto.ld the Appiic cant be uncooperative. _

Ve should note that short of a deviation from the pr1nc1pal arch1tec-
tural and engireering criteria, the regulations are devoid of any
spacific grant of authority to the Staff to require that an Applicant
erand its CP to reflect design changes. As the Appeal Board noted
in the Coo% proceeding (ALAB 129), under normal circumstances, any
safety problens arising during construction will await the OL review,
and theoreticelly, if it bacomes apparent at the OL stage that
thare is @ safety problem, the Applicant could be reou1red to
te«2 corrective acticn, even if this would entail undoing, at
considerable expense, much of vhat was done during.construction.
The regulations also seew to reflect the p051tlon that the OL
. . stace is the proper tire to deal with normal design changes.
‘ 10 CFR §50.35 indicates, that the issuance of a construction
' per=iit "will not constitute Conmission approval of the safefy
-of eny design feature or spacification...” and that no operating
‘license will be issued unless the Comnission finds “that the
finzl design providas reasonable assurance that the heaith and
sarzty of the public will not be endangered by operatxon of the -

facility..." i , C;b<*’ ..1%”<i__ _ . :ﬂfﬁ,il"'i">;

I -
-

To surmarize, should the Staff feel that any proposed des1on change

is not within the parameters of the principal arch1tectura1 and

engineering criteria, a letter should be sent to the Applicant by

the Director, Division of MNucledr Reactor Regulation raquiring the

sub-ission of a CP arendwent application. Should the Applicant - .

prove unﬂwlllng to co"ply with the Staff's request, the Staff s

sho ;1d apply for an orcer to show cause pursuant to 10 CFR §2.202. - -
: sez.er, essent that violation of the specific authorization of its !

CP. the Applicant may make design cnanges without applying for a

CP 2-endmen* at the risk that those changes may cause safety problems

- which will have to be rectifieu before an operating lxcense wtll be .-

issuad, T T b e et
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- Joseph/Gallo
“Chie¥ Hearing .ounsel

R.Boyd

® I poR nmsmA(

R.Heinzman



