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PROCEEDINGS
(8130 a.m.)

DR. MILLER: Good morning. My name is Charlie
Miller and I am the Project Director for Standardization in
NRR,

Today'’s meeting between NRC Staff, members of the
Advanced Light Water Reactor Program Steering Committee, and
the Electric Power and Research Institute will focus on a
number of topics related to advanced passive light water
reactor concepts.

The meeting will be conducted in two parts.

The first part will include remarks by the NRC
Staff and EPRI and is open to members of the public to
attend.

The second part, following the break, will be
closed to the public and to all parties other than NRC Staff
and those invitees of EPRI.

The reason that the second part of the meeting
will be closed is due to a scheduled discussion of material
that EPRI has declared proprietary information which they
consider privileged and confidential,

They have re juested the NRC to withhold that
information from the piblic disclosure pursuant to 10 CFR
2.790. This information was submitted to the NRC on

September 7th, 1990 and takes the form of what is known as
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for the AP-600, Westinghouse’s PWR,

I've broken it into some systems that have been
removed from a standard PWR and the systems that have been
added.

Safety grade emergency feedwater has been removed,
high pressure injection, low pressure injection, safety
grade RHR, safety grade emergency AC, continuous containment
spray capability, emergency controlled room ventilation,
safety grade containment cooling, standard heat sink. All
of these have been removed and the staff when we pick up an
application for a PWR we expect to see these things. That
is not to say that they haven’t been compensated for in some
way by systems that have been added.

Our understanding of those are non-safety startup
feedwater system, passive core linkup tanks, high pressure
system safety grade depressurization -- which as we
understand it is a very important system -~ passive low
pressure injection from a storage tank, non-safety grade
RHR, passive high pressure RHR, non-safety diesel generators
for AC power, non-safety 30-minute containment spray systenm,
bottled air supply for the control room, non-safety
containment cooling, external containmant spray plus air
cooling, larger operating margins, canned motor pumps
theorefore no seal leaks -- these are positive features, of

course.
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We are not sure about hydrogen igniters, ::ather
they are in or out and storage tank inside con\ainment,

MR, KINTNER: What do the brackets mean, for
example ==

DR, MURLEY: Brackets kind of mean that =-- our
understanding is that it’s an analog to what was in the
standard PwRs but they are non-safety grade or they are not
up to the same standards that we normally expect to see.

Again, this as 1 said is not meant to be a
definitive conclusion., 1It’s what we understand from our
review,

1’11 get in a minute to the point I'm trying to
make on this.

The same thing happened for the STWR. Over here
is more of what wve're used to seeing. Forced circulation in
the vessel is -~ there isn’t any. High pressure core
injection core spray has been removed, Low pressure core
injection, core spray has been removed.

Reactor core, safety grade AC power, safety grade
active containment cecoling, active drywell spray, active
standby ligquid control systems being removed, standard heat
gink and my understanding is, standby gap treatment.

Added are more reliable automatic depressurization,
systems, =-- cooclant for lov pressure, passive high pressure

decay heat removal through isclation condensers, non-safety



»ling, passive
hydraulil

Jre, enhance

operating

there’s a point

fundamentally different designs

what we'r used to review

PWER

appears to us to place

on which, again, appears %«
thought we resol
lation. Neither

AC electrica

ediately obvious

e more safe or les
igns that we have come to understand.
great deal of work to come to
judge the safety of these des

1

elieve, a careful reliability




special emphasis on human errors that could defeat the

‘ passive safety systums.

4 normal handbook kinc

m
3
)
.
-~
—
wn
-
..
-
—
-
-
—

¢ that we have not seen before. It’s probably going to have

o
{
-~
(/]
~
»
-
s
(85
-
L
.
-
mn
o3
o
5]
>
-
”
~

iments and tests that

8 lemonstrate the relliability of

*
- 4
m
n
]
mn
e
m
-
-
3
"
¥
~
| &5
O
g
-

\ < have in mind yet, what those tests should Pke.
l | 1 C That’s what we’'re going to lock to EPRI and the
11 industry for. We in NRR are going to have t rewrite cour

13 to guide the staff reviews. There’s simply no way tl

14 could send these designs down

-

0 the staff and ask them x¢

15 review 1it,

e
-
m
®
-
g

does not meet our Standard Review Plan
| ¢ and probably does not meet our regulations, for that matter.

| 80, it could be that that’s the right thing to d

18 is to rewrite the rules and rewrite the plans. Maybe the

19 safety philosophy needs to be rethought. We don’t have any

PA prejudged opinions on that, but my peoint here 1s that it'’s

2] not going to be easy and it’s not going to be quick; it’s
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24 analysis and, as I said, testing to demonstrate that
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! M KINTNE} I’'d like to make a few ents
( 13 DR. MURLEY: Yes, Ed.

14 MR. KINTNER: I'm Ed Kintner, Chairman of the

i & Executive Steering Committee. I recently retired as
1 € Exe-utive Vice President of GPU Nuclear Corporation.

] 1 want to first say that John Taylor will be here
18 shortly. He’s in the ailr somewhere between Atlanta and

19 Washington., He was awardnd the George Washington Medal of

20 the American Society of Mechanical Engineers ind he felt he

21 ought to be there in person to receive it, but he will be

22 here shortly.

23 Secondly, I am encouraged by your remarks, Tom. '
4 4 It’'s lear that there’s been a lot of homework done on the

-3 part of the staff to understand what we’re trying to dc 1
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That'’'s what we’re trying to do. 1In that sense, we
are in common accord with you. The utilities are just as
interested, I think, in the safety of reactors as the NRC,
perhaps moreso. I mean, we had one bitter experience in GPU
as you well “now, TMI-2,

That’'s a real experience which all the utilities
see and some protection to their property is one of the
first things they’re interested in. That doesn’t mean that
they’'re not interested in public safety. If for no other
reason than the perception of safety in this country of all
reactors, it’'s something which is preventing the full use of
nuclear power today.

We have to, I think, develop another generation of
reactors which is perceived to be safer and is, in fact,
safer. Before we’'re through with this process, I think
we're all going to be convinced we’ve done the right thing.
It may not be exactly what we’ve come forward with,

It may not be exactly what you’ve worked with for
the last 20 or 30 years in terms of pressurized water
reactors, but I think it’s going L~ be == if we do this
thing properly, it‘s going to be a better reactor design.

Better is like beauty; it’s in the eyes of the
beholder. I mean, some pecple think better is simply cheap.’
Some people think better is small, Some people think better

is a different coolant, 1It’s always better on the other
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side of t! fence and s¢ forth,

We think that better does include the following
ingredients: first, safer; second, more economical; easier
to build and easier to maintain; third, easier to operate ~-

when 1 szy that, I think that means something different
from precent desiyns because anybody who has spent any time
managing or working with the operation of the present
reactors knows they are hell. They really are difficult.

We spend millions of dollars in simulators, in
training and so forth, and operators still make mistakes. I
think everybody ajrees thet’s the biggest single factor we
still face in these plants, operator error or mistake or
maintenance error or mistake.

We can reduce that. We’ve gone a long way to
reducing the overall safety factors. This is, in fact, a
different way of looking st life. 1It'’s a different way of
looking at life in the past whicih has bean in this country =~
- and I think perhaps it’s been extrapolated to the worlid =~

we’ll build bigjer plants, we’ll drain more power out of
chem because that’s the way to get it cheap, and then we
have to add additional satety features to them in order to
keep them safe and very soon ve come up with very complex
plants which are themselves a problem from that point of
view,

There are other features we’'re trying to inculcate



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18
into these new designs which have other thin direct satdiy
considerations. let’s take, for example, steam ¢eneratoer
tubes. The steam generators have been the higgest single
problem in FARs in terms of the maintenance costs since the
very begin ing of the nuclear era.

W 've said we want to fix that., We’d like to
build steam generators which will, in fact, run for the life
of the 60 planrts we’re talking about. To do that, we're
going to reduce the temperatures and we’'re going tu use
better materials than we did in the past.

Ther: things all are in the direction of safety.
If you go back te the very first chapter of the requirement.
documents which apply to both evelutionary plants and the
pasgive plants, we’ve said that there are two principles
we’'re workirg for.

The first is simplicity. We're going to try our
very best to make these plants. The second is margin.

We're going to put engineering margin into them that was
taken away over the years and we think that’s the best way
to make them safe.

We also think that’s the best way to make them
useful and better. I was last weeX in exhibition here in
Washington at the National Air and Space Museum which has \
some examples of the work of Roland Emmett., He was the

cartoonist in Punch. If you haven’t seen that exhibit, it’s
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very much verthwhile.

There was one ppaceghip there with Roland Emmett'’s
wit for the basiz for his design which carries with it a
cat. Ths «at is _here in order tn determine which way is
gravity in space. I moan, you throw the cat out and
whichever way he turns, that 's down.

Now, that’s a Emmett witticism, but it also
indicates the kinds of things we are trying %o build into
these plants which do require a new thought procnss and
which we hope you will wait until that thought process is
worked out before coming to some final con:lusions. What I
am trying to suggest is, if you move decay heat by gravity =
- and let me tell you that there are a lot of plants in the
world that do that «~ that then you can, in fact, be assurec
that gravity works.

You may worry about the check valves anu the other
valves that have to open and so forth, but you can be
assured that gravity works and it werks more certainly than
four diesel engines. These are the kinds of considerations
wve've tried to put into these plants with the inteyiion that
they be uvafer.

We think that, in the end, you will agree with us,
and if you don’‘t, all the work we’ve done is for naught.

I1f, in fact, the NRC doesn’t come away from this feeling

that these plants are, in fact, licensable -~ and by that, I



mean safer -~ then I think we have done our work in vain.
There are some factore which you mentioned on your
charts which, 1 believe, need tc be reemphasized. The first
power densities, In the passive plant
about 60 power density of a PwWR. S0 help me, that
that

tremendous safety factor. Just getting that power
Y 4

down.

In any accildent, it reduces the Source
aguivalently. It reduces the heat release rates
that have be taken (are of. It’s a tremendous safety
factor.

We’ve increased the inventory of water by, 1in
BWRs, a factor of four. One of the things that we learned
from TMI is that wherever there’s water, the fuel
damaged. I1f we can keep the core covered, that’s
and biggest step towards safety.

“ erefore, we’'ve got much more water in thesc
designs by specification and that’s going to help. There

PR

are a number of other places where, as we go along, these

kinds of special steps towards safety are going to show.

I'm not trying to convince you of anything t~day.

I think what you’ve said with regard to this is

to be a long process of hard technical debate between
understand what we’re up to, we will work with you

PR EIL o v ) 1 11w 20 - '} ) o -, y 1™ c
jolutely mutually on this matter. We understand things
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like stability of BWRs has got to be taken into
consideration in great detail. 1It’s one of the things we've
identified for years working with GE and so on.

What I'm suggesting is that we do have these
differences we have to look at differently. You've
identified them very, very well and understand them well and
that’s a very encouraging thing. We will work with you to
try to resolve them.

The idea that you have your minds open, tha' you
can listen to us, we're going to mutually discuss them to
some final conclusions is very encouraging. Thank you very
much for coming with this array of talent and before these
two days are over, I think we’re going to understand what
we’'re doing and what we have to do to resolve the remaining
guestions very, very well.

DR. MILLER: Okay, I’'d like to move on into the
next item on the agenda which will be a discussion of the
process ard the schedule for the passive plant reviews and
industry needs and expectations. Did EPRI have anything
thet they would like to say?

MR. MARSTON: I’m Ted Marston from EPRI. Since
the 6th of November, I’ve been the Director of the Advanced
Reacteors Department, so I’m clearly the new kid on the
block. I would demorstrate and show our continuing and

growing committment to the Advanced Lightwater Reactor by
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just briefly describing some of the expansion we placed in
the Advanced Reactor Department, particularly in the
advanced lightwater,

As 1 say, since the 6th of November, we've
expanded the effort. Bill Layman is the Chief Technical
Advisor now. He brings a wealth of experience, as 18 known
to all of you. We have also added a matrix manager and his
principal function is to go back within the nuclear power
division and bring the technology that is being developed
and the other efforts effectively and efficiently
ALWR.,

We also have instituted a strategic planning
effort because, as you know, it takes tremendous resourc

128
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3 kind of thing, well beyond the capability of
EPRI, so we have to develop a strategy for developing those
resources currently and in the future,

Now, adding to Phase IIT which is Bill Sugnet’s

effort, which is the primary area of discussion here, we've

S

1
-

added two small, but, I think, very capable teams. One
related to the BWR and their principal effort is to look at

conformance by the designer to the utility regquirements

document.

In that, we’re adding Rich Ferk, who you probably

know from the license renewal effort, and Rebin Gaylor, wh




] stability has come up several times this morning.

¢ In the pressurized water reactor side, we've added
) Chuck Welte, who you probably know through the steam

4 generator effort and Ed Whittaker who is a loan in from the
- Tannessee Valley Authority. We’re pleased to add an

¢ operations and design interface and this is GCeorge Bochweld

N

who you will hear from later today. He’s a utility loan in

—

) We have additicnal domestic utility loan=ins w

augment the effort and bring clearly that )

11 utility perspective to our organization. In addition, we

mn

have several foreign utilities loan-ins. As you Kknow,

to utilities worldwide, so they bring a

great interest

experience and a good perspect
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meeting. i Welcome your comme

that you’ve made. I think it'’s

both sides of the

17 going to take a large committment from

™

house to get the job done. You clearly identified the key

19 issues and that’s one of our functions today and tomorrow,

issues out so0 that we can

we've got a story that will at least

the issues that you’ve ralsed. We have four'

24 tasks that are clearly articulated in the NPOC plan. 1’'d
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1 The first is to ohtain the final SER on the
2 passive plant ALWR utility requirements document and the
3 date we’ve stated there =~ or that’s in the plan that NPOC
4 has put together is February of 19%2. That'’s a very
S anbitious schedule. We just want to say that we’ll provide
6 the commitments necessary to support our end of the bargain,
8 Of course, all of the utility requirements
9 activities are closely and appropriately controlled by the
10 Utility Steering Committee. We want to make sure that we
11 don’t short-circuit that at all. It’s necessary to have
12 them leading the eifort. We’'re really just providing the
13 support for that,
14 The second effort is to assess the AP-600
15 certification design conformance to the utility requirements
16 documents. The date on that is June of 1992.
17 The third task is to assess tre SBWR certification
18 design conformance to the utility requir.ments document.
19 That is, again, June of 1992, and finally to assess the
20 passive ALWR first-of-a-kind engineering design for
21 conformance to the utility requirements documents * .1 that'’s
22 December of 1995, which goes well beyond the certification
23 stage
24 As 1 see it -- and I must say, I have a very naive
et perspective on this, having been on the job only three
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weeks, but it looks like if we can accomplish four things at
this meeting, it would be =-- you have already identified
several of those -~ and that’s to get those key issues out
on the table and start working on them,

To establish the committment on both sides of the
house on getting the job done in a timely manner, the
industry has shown their intent to reopen the nuclear
option, I think, by the NPOC plan and the actions that it'’s
taken. We certainly want to increase communications and
improve those and the sense of teamwork.

It has to be that kind of effort with ourselves
and the vendors and also with the NRC, and, I think, to
increase the degree of confidence that we have it each
other.

I think the issues that you have laid on the table
are substantive ones and you’re going to put the industry at
task on that., That’s all I would like to riy. I would just
like to finally close with =~ John was hoping to be here and
I’'m sure he would like to add a few comments of his own
because he always has a lot to add, so I would like to, at
some point, hold an item on the agenda for his comments.
Thank you.

DR. MILLER: Bill, are you gecing to make scme
remarks now? Okay.

MR. SUGNET: My name is Bill Sugnet. 1I’m the EPRI
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Program Manager for the ALWR program activity.

Charlie Miller introduced the meeting earlier and
he gave you a general idea of the plans for today.

On this chart I have shown our proposed agenda for
the next day and a half. As you can see, it includes open
session up to late morning of today, which wi’l include my
discussion on process and schedule items and review of the
ALWR passive plant reguirements conformance compared to the
15 certification issues that have been raised over the last
several months by the NRC Staff,.

Then we will propose to have a break and go into
the closed session portions, where we will discuss some more
of the detailed material contained in the ALWR passive plant
requirements.

Charlie, we are certainly willing to be flexible
with respect to tne needs and desires of the Staff reviewers
here today, so if you would like to suggest any changes in
the plans or any further adjustments to the agenda, feel
free to do so as we go along.

DR. MILLER: I guess what I’d like to do is be
able to, Bill, have you complete a dialogue on what you feel
that you would like to cover in an open forum, so that at
such a time that we close the meeting, the remainder of the |
meeting will be in a closed forum.

MR. SUGNET: Yes.
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DR. MILLER: So I am going to ask you to proceed
at whatever pace, at whatever issues you want to cover in
whatever depth and at the break, as you mentioned, we will

lose the meeting.

MR. SUGNET: Good.

DR. MILLER: If I could make a request while you
are putting that slide up, there is an attendance list that
is being passed around. I would like to ask everyone in
attendance today to please sign that list.

MR. KINTNER: Are you going to talk about reasons
for closure?

MR, SUGNET: Yes, I will. I have a chart, a few
charts that cover that subject.

MR. RUMBLE: Do you want to pass out ==

MR, SUGNET: VYes. The ALWR staff will be passing
out copies of the presentation charts I am using for this
portion of the presentation.

This chart states pretty simply what we would like
to accomplish in this meeting, and that is to have a
technical dialogue between the NRC Staff, technical
reviewers and management and our program staff and
contractors including our partners, the reactor vendors.

I think Tom Murley said it very well at the
beginning of the meeting. We would like to get out early

what the important issues are for the passive plarts and
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deal with them early so that we can have the most
expeditious process in accomplishing this difficult task of
joining the technical review of these rather innovative
design concepts.

The main points that we want to cover in this
meeting are listed on this chart. Some discussion of
process and schedule related to the review =-- the ALWR
passive plant requirements document positions on the 15
certification issues. Some PRA and passive plant systenms
insights regarding the utility requirements document for
passive plants. This will be much along the lines of a
further investigation of the chart that Tom Murley presented
earlier, which is a comparison of how the passive plants
compare with previously reviewed kinds of plants. A session
on discussion of several important topics regarding passive
plant systems, specifically the operations maintenance
aspects, the treatment of non-safety systems and the
reliability characteristics of the passive systems.

We want to talk about the containment performance
characteristics of passive ALWRs, the work that has been
done recently on the radionuclide source term and the
subject of simplification of emecsgency plans.

We’ll want to discuss the important requirements
on the man-machine interface systems, and we will talk

briefly on a number of the thermal hydraulic issues,
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I think many of those are more detailed than we
Y
this meeting.

the subject we plan to cover in today’s

Charlie Miller mentioned earlier that we had
requested a portion of this meeting to be closed. We have
submitted the requirements documents ag proprietary
documents to NRC. These documents represent the investment

of approximately 30 million dollars of i1ndustry resources tc
I Y b

develop and constitute an important investment of industry

resources. These have been supported by U.8. utilitiles an

by internationa at Y partners.

have a number of potential additional financ

who may contribute tc future research. We

mportant that those people not be able to

| &

access freely that which has been supported by the U.S.

international utility participants to date, so0 for thos

reasons we have submitted the requirements documents

proprietary basis and have azked for a portion of this

meeting to be closed.

v

I wanted to note that Volume 1 of the ALWR
requirements document, which contains a summary of the top

Uy

ier requirements and most important, requirements and

ontained in the utility requirements document

in that sense, although the very
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detailed requirements are held proprietary, the essence of
the ALWX program thrust, policies and regquirements are
available in a public document.

The NRC recently supplied us with a letter
containing about four or five pages of pretty detailed
discussion questions for this meeting. We think those are a
very helpful starting point. The magnitude of the guestions
that were listed in that letter are probably more than we’ll
be able to take in one bite in this day and a half meeting.

We will try to touch on all the main points here.
We will commit that we are going to provide a written
response to these items within 60 days, so that anything we
haven’t touched on here will get covered and you’ll get
feedback pretty promptly on those areas.

We also think that probably as a result of this
meeting we will want to identify technical areas that should
be further pursued and schedule a series of follow=-on
technical meetings in topical areas that need to be pursued
in more detail and we can do it in this forum.

Just a word on the utility requirements document,
its meaning and its role. The utilities think that given
now they have about three decades of operating experience
with light water reactors that they have a very important
experience base ‘0 bring back to future reactors to ensure

their safe and reliable operation.
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The utilities also realize that they have the

[ 2 principal safety responsibility for future nuclear reactors
; 3 and for that reason they have taken it upon themselves to
4 develop the utility requirements document, which is a
5 statement of needs on the part of the user-owner-operator
€ for what the basic elements of the design should be.
|
7 These are directed at achieving a safe and
L 8 reliable design but are also a high level vehicle for
9 establishing engineering requirements to rescive important
‘. 10 regulatory and safety issues, so we are pleased that the
11 Commission has chosen to utilize the passive plant
12 requirements documents as a vehicle to resolve high level
\\ 13 technical issues. We’re anxious to join with you in
14 discussion of these and to grapple with the tough 1ssues to
15 get them resolved quickly in the next year or so such that
1 € the course of review and certification of the passive plants
17 can proceed more smoothly.
18 I wish that John Taylor were here to be saying
19 this part of the message =--
20 DR. MILLER: He'’s here.
21 MR. SUGNET: He is here! John, I think this might
2% be a good point for you to make some remarks because I know
23 you would want to have covered in your introductory material'’
24 the Nuclear Power Oversight Committee Strategic Plan and the

4

role that the requirements document plays
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maintenance of these plants can have a real say in the
characteristics of the plants in the future. The
requirements give guidance to the designers on what the
owner-operator wants in a new plant.

Some fundamentals are elicited in those
requirements. I think the first and foremost cne is a
greater level of simplicity -~ a simpler plant to build, a
simpler plant to operate and maintain.

Second, a high level of safety -~ and I say
"gsecond" not because there is any priority there -- the
priority, it goes the other way ==- but we believe thit
simplicity in design and operation and maintenance is a
contributor to safety. By meaus of the available measures
of safety we are stipulating roughly a factor of 10
improvement over the typical probabilistic risk assessment
evaluations for present systems.

It is very important that these requirements be
accepted by the Nuclear Regulatory Commission. Some of them
are not safety issues. Some of them are not directly under
NRC regulation but we are submitting all of them so the NRC
can see what we are trying to accomplish and can give us the
signal that they approve the direction we are taking.

Needless to say, on those issues that are -~ that
do bear on safety, and which are under the cognizance of

NRC, it’s of course vital that we achieve from NRC a signal
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that these requirements are acceptable from a safety
standpoint.

We would like to see the fundamental issues of
safety in fact resolved through the review and approval of
the utility requirements document, a generic resolution
which then could provide the foundation for the specific
approvals through the design certification process.

We are extremely pleased that the Nuclear
Regulatory Commission has accepted the role of reviaw and
approval of this documentation, has devoted the resources
and as I understand, even more resources are planned to be
devoted to move ahead in a detailed review on the schedulies
which we are now firming up as a result of the strategic
plan.

Thank you very much, Bill,

MR. SUGNET: Jack, can I have that?

MR. TAYLOR: Yes.

MR. SUGNET: Let me .. te that the chart in your
handout shows the other building blocks in the NPOC
strategic plan. The highlights indicate those items in bold
are those which are related to licensing and regulation and
Block No. 3, as John mentioned, is the ALWR utility
requirements document.

MR. PARTLOW: 1Is that it on schedules?

MR. SUGNET: No, I have another chart at the end,
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Jim, that I am going to get back to on schedules.

MR. PARTLOW: The GE~SBWR application date I have
is different than the one you have. The last thing I had
w2s August of ‘92,

MR. SUGNET: Let me as Joe Quirk what his
understanding is. I thought we’d taken these dates directly
out of the NBOC plan but I may be mistaken.

MR. QUIRK: August of ‘92 is the correct
application date.

MR, SUGNET: I stand corrected. August of ’'92 is
correct.

MR. PARTILOW: Thank you.

MR. SUGNET: When we began the review of the
utility requirements with NRC several years ago, there was a
short NUREG document that was developed and issued called
NUREG 1197 and in NUREG 1197 we tried to capture together
with the regulatory staff the process by which these
requirements would get reviewed and the kinds of findings
that the Staff could make in the safety evaluation report
for these reviews.

In the handout I have guoted a couple of excerpts
from NUREG 1197 with respect to findings by the Staff in
safety evaluation reports. The essential message is that we,
would like to achieve a level of technical review and

resolution such that the regulatory staff can say with



confidence that the requirements in the document, given that
they are properly translated into a design in accordance
with current practice in licensing, would develop a nuclear
power plant design that meets NRC regulations.

Obviously this is not a formal licensing action
and therefore this is simply a statement by the staff in a
safety evaluation report. The formal license review and the
formal licensing of the plant would be done under the
follow=on certification program for the passi
water and boiling water reactor applications.

A point I would like to reinforce is that it’s
important for the industry to get an understanding of the

points as early as we can, and therefore we would prefer

to resolve issues where we can on the requirements document
and make sure we have got those, the main course firmly

LA

nailed down on those issues with the details to be filled 1n
in the design and the design review.
We would prefer to get as much acceptance as we

can of the major issues at the requirements document level

followed by an implementation of those requirements and a

final review and approval in the certification activity.

The next two charts are an illustration of the
issues that we see before us.
There are three principal sources that we have

‘egqulatory lissues related to the




ALWR passive plant requirements review.

The first one is the list of 15 certification

N

3 issues that were identified earlier in SECY 90.01€. We are
“ going to discuss today the applicability and the conformance
S to those issues and resclutions as part of the follow=-on
presentation..
There are also some issues that have remained
from the review of the evolutionary ALWR regquirenments.

of those issues translate directly over into the passive

plant requirements area, so that is another source of

11 important subjects that we should get resolved early.

12 On my next chart I shew, and it’s a little more

detailed in your handout, that in addition to those two sets

‘ot

14 of technical issues, we, the ALWR program and the utilil

g steering committee together with Westinghouse, GE, and the

—

of Energy have agreed to identify a common list

Departme

P

7 of regulatory issues that we think are central design 1in

order to get these on the table early and to have early

discussions with NRC so that the design work that is being

performed in the vendor shops preparing their applications

O

™

[
-

for certification will be guided by the early feedback fr

22 our discussions with NRC on these 1l1ssues.

ixt W ) ) P »
wilii Cliw VEeIldOLS lliese

identify the title, a

tion of the i1ssue including reference to the
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applicable requirements and requirements document, a
description of how these impact the design so the Staff can
understand the need for early attention and resolution, and
some indication of the date by which feedback is important
in order to help guide the expenditure of resources in the
design process that is leading to the certification
applications.

This is our thought on the way to try to surface
the important issues at an early date and of course we don't
consider these to be closed lists, We consider these tc be
lists that we will continue to refine and add to or delete
from as we go through the process of issue resolution,

DR. MURLEY: Bill, can I ask a point?

MR. SUGNET: Yes.

DR. MURLEY: Tom Murley. Is this thing on?

I would like to -~ there is a technical issue that
I guess surrounds many of these subsidiary issues and I want
to speak to a point that Ed made today.

The technical issue has to do with human
reliability.

We are going to, we have to review these plants in
much, much greater detail with regard to human reliability
than we did 30 years ago in the first plants. That is what |
experience has taught us.

We quite agree with Ed Kittner’s point that
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gravity is more reliable than full emergency diesels, but
that is a little too simple, I think, because the people
that maintain them and do surveillance on them are not
necessarily any more reliable. If you defeat let’s say by
either poor maintenance or poor design or whatever, if you
defeat a passive system relative to defeating an emergency
diesel, it may not be as easy to overcome that failure as it
is to overcome the failure of a diesel because you can
always get a diesel generator started at some time but you
may not be able to go into containment and fix the result of
a human error that’s defeated a passive system,

So it is in that sense that we are concerned == 1
don’t know if concerned is the right word -~ but we are
really going to look at these new designs because we're very
sensitive about how sensitive these designs are to human
errors because we see them happen every day.

To amplify my earlier remarks a bit, I think we
are going to need a new level of reliability analysis,
better than anything I have seen before, that convinces us
that either these are forgiving with regard to the kinds of
human errors we see every day, or they can be overcome
somehow, the human mistakes can be overcome.

Now insofar as you have thought about that through,
your discussions today or you can think we can frame some

special discussions on that, we don’t have our thoughts
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otally together. I am just trying to give you an overview
2 of a concern that we have behind some of these things,

3 MR. KINTNER: Thomas, can I respond to that, at

4 least preliminarily?

5 I think there are two comments to be made with

€ regard to it.

7 One of them is that we have feedwater systems and

8 we have pumps and we have power supplies and we have =pent a

9 lot of time and effort on assuring their reliability. 1In

some sense we have gone well beyond what your normal

‘equirements are.
12 Those reliable systems, reliable because many of
them needed to run the plant are still there -- the

14 feedwater systems and so forth. The fact that they are not

safety grade has some implications and that’s got to be

16 understood but it isn’t that we are totally dependent on

The passive systems are the final gate after
wwerything else has failed up to that point in the whole
chain of emergency controls.

That is one thing that I think has to be kept in

21 mind., We are not just substituting a gravity~fed system for

-

22 a diesel, electric-driven system. We have got a diesel

23 electric driven system. It’s not safety grade and it isn’t

duplicated four times but it is duplicated twice or three

th.

times



I mean those are considerations that have to be
P made.
3 There is another peoint which is sort of an

extrapolation of what you have said, which I think you

5 probably are already thinking about, even in the present

plants and one which I think is troubling with regard to the

7 kind of comments I made in my opening remarks with regard to

the implications of simplicity, implications of larger water

9 inventories and so forth, which is that PRAs in the normal

don’t consider that,.

sense

0
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PRA’s say if I add another feedwater train th
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get this much more safety. I add another one, the

r

{ 13 this much more safety. If you add a tenth, you get tha

more safety, but you know and I know that isn’t

necessarily the case sc the guestion of how do you consider

contrel room or maintenance implications on operational

safety in total is something which I think we only have some
gut feelings about and maybe we are going to have to think a
little bit more specifically about how do we think about
that and calculate it when we are talking about safety
21 features in a cignificantly simplified plant dependent on

other things than the conventional safety systems that we

are used to.

an extrapclation of your comment.
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and I don’t have any immediate sense of how the hell you
come to grips with it, but I am sure it’s there. 1 am
absolutely sure it’s there.

MR, TAYLOR: Just a quick one. I certainly welcome
that emphasis, Tom, that you have mentioned, to examine
human reliability. Where we have the experience from the
past we have seriously introduced features in the system
that make the system more forgiving, put 'ess burden on the
operator, tolerate more error both in equipment and the

human side.

We too are at a less experienced stage in some of
the features of the passive system, so this kind of scrutiny
can only be to the benefit and success of the effort.

We certainly welcome it. I know you can help us
work our way through it,

MR. SUGNET: Tom, 1’d like to add in response to
that particular question 1 agree that our experience has
taucght us that the human element is very important and that
is something we need to take to heart in the future designs
and look very carefully at it.

To the extent that I understand completely what
you have said, I think I disagree a little in that I don’t
think this is a different problem fr-m one that we have
faced before. We are probably getting more sophisticated

based on experience in dealing with 1it,
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I think it is the same problem for current plant
design that we ought to look at these.
Based on what I have seen so far in the
requirements and in the designs, these plants and systenms
are going to be simpler, such that the dependence on human

action, number one, and the opportunity for human

misoperation, maintenance error and so on, both will be less

than they are in current plants.

I believe that when we get finished with this

process, and it is going to take us a few years to bring it
out in a detailed PRA, but I believe that when we finish we

will all be satisfied that the sensitivity of these designs

to failure to act on the part of humans or to misoperation,
maintenance errors, that sort of thing, will be much less
than current plants, so I feel pretty good about that
element going in but I certainly agree with you it’s one
that we want to look at very carefully.

A second technical point that I wanted to touch
on, in your earlier remarks you talked about reliance on
natural circulation. I agree that that is an important
subject. On the other hand, we have reliance on natural
circulation now in the current plants. The pressurized

water reactors rely on natural circulation through the

primary loop for core heat removal in most transient events.

In the boiling water reactors the requirements for
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the passive boiling water reactor include a much larger
stability margin than the force~flow boiling water reactors
do. I don’t know if the Staff has noted that yet, because
yo\' haven’t had much time to dig into these requirements
documents. but you will find that the requirements on
stability margin are considerably greater for the passive
BWR.

The other thing I would point out is in the
passive boiling water reactor you are in the natural
circulation mode all the time, from zero power up to iull
power and therefore it is not possible to drop from a force~-
flow mode where you were very stable to a less stable
naturally circulating mode. That possibility doesn’t exist
for the passive boiling water reactor.

In the natural circulation and stability area I
think it is a point we want to scrutinize carefully but
again I think we are going to find that it is in pretty good
ghape,

DR. MURLEY: I just have to respond to that. Here
is where 1 think we may diverge.

I mean, sure, we rely on natural circulation, but
you know some of us were sitting in the emergency response
center in March of 1979 when TMI was going through it, and |

we weren’t relying on natural circulation to keep that

plant; we were glad there was a pump running in that
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circumstance and that there was power.

What we’re talking «bout is natural circulation
during all conditions includ/n¢ really severe accident
conditions where you have got masses of non-condensible
gases,

I think it is just a little too ¢glib to say that,
well, it’s just something we already rely on.

I *hink we are Joing to ask for a much higher
standard of demcnestration that natural circulation will
handle things during really severe accidents that you can
get into. That is what we are talking about.

MR. SUGNET: Tom, T think we have to be fair and
talk about apples and apples. In these plants we are going
to have pumps just like the pumps at TMI. They are going to
be electrically driven, just like the pumps at TMI, no
difference at all.

The reac:or circulating pumps at TMI were non-
satety systems. Tiey were powered by a non-safety power
supply. We are joing to be in exactly the same situation in
these plante.

The last chart that I have, and I think this is a
good lead-in :‘'or any comments that the Staff would like to
make on this subjec*, in our discussions with the project
managers showing this :hart, our understanding of the Staff

plans for the review schedules for tl.e ALWR passive plant
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reguirements document, those include an issue by the end of
the year of request for additicnal information based on your
raview to date of the requirements documents, responses on
our part by March of this year with draft safety evaluation
reports then issued in the June {.2e frame, a period of
approximately siy months for issue resolution after the
draft safety evaluation remorts are issued which then would
2l.>w the ‘ssuance of a final safety evaluation report in
February of 792,

This schedule is compatible with the needs for
feedback and submittal of the passive plant detailed
designed for certification, so we are pleased that the Staff
has e-tablished this pretty aggressive schedule.

At this point I would like to ask Charlie Miller
and any of the other members of the Scaff to make any
comments that you would like to on the issue of the process
or the schedule for the requirements document review.

One of the items that I would be interested in is
when we last talked you were doing in . nal scheduling of
your technical resources to make sure that it was compatible
with this overall schedule and 1 wonder if that has been
completed and if it appears to m:uch.

DR. MILLER: I guess the comment that I would like'
to make, Bill, is that the final date for the SER or

thereabouts is a schedule that, you know, #2 are
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aqgressively trying to achieve.

Whether or not we hit all these intermediate
milestones at exactly the same time that has been portrayed
there is another question. 1 think what we are trying to do
and Dr. Murley has committed to do is t> put the necessary
resources on it so that we can continue to move at a rapid
pace.

In that context the {nformation that. I have
already sent to Ed is our first step at what I would call a
set of RAI type of materials so that as we uncover
information and as we uncover questions we can get that
information to you in a rapid fashien.

I can’t resist, however, making the comment that I
think at the time that the original schedules were sort of
drawn and the Commission papers were written it was prior to
the formal submittal of the rollup document for the
evolutionary and the passive plant submittal. It goes
without saying that the proprietary treatment of that
information causes a little bit more, a lot more complex
process to have to take place, especially down the road when
we start writing back and forth to each other.

Now I also have to say that that information and
the request is being evaluated by the NRC and we hope to get
a timely resolution of that issue. I think that is going to

be tantamount to trying to achieve the schedules that
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everyocne is shooting for.

In sunmary, we are going to do our best to
continue the dialogue and have an aggressive review. A lot
of issues that were brought up earlier by Dr. Murley
e*pecially concerning experimental proyrams and testing are
going to intertwine with what we are doing lLere.

The Commission has made the EPRI passive
rejuirements the vehicle for trying to resolve major issues
generically.

However, the underlying theme in resolving those
issues lies witi. a lot of the prog:ams that the vendors
themselves are conducting to be able to bear out the
principals that we’re going to be evaluating. 8o, I think
we have to keep that in mind in discussing schedules., 1
don‘t t-ink it’s as simple a matter of being able to say
that ve’ll look at the material, we’ll pass judgment on the
material and we’ll close the books on the material.

MR, KINTNER: 1’d like to comment on that too.
John may have 2 different view; but from my perspective, the
important poinc is to get the effort undervay and put the
kinds of resources on that are requir:3d to resolve thase
sorts of issues. I mean, we really have to think, and
that’s what 1 tried to say earlier, in a broader sense, and '
we’'re just licensing one plant, We’'re crying to set a

safety pattern, a regulatory pattern for hopefully a large
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MR, THADANI: Ashok Thadani. 1I’d like to make a
comment on the issue of human factors and potential fer
maintenance type errors. I think the thrust of most of the
safety systnms are inside containment. 6o, in fact, if
there are maintenance-type errors, it .‘ay be very difficult
to rectify the situation.

The response that you get was that we do have non-
safety systems vhich can overcome those types of problems.

Subseqguently, on the issue of natural circulation
was raised, again, Bill Sugnet came back and said, you knuw,
there are non-safety systems there which cs. overcome
potential problems from natural circulation, 8o, it seenms
to me that, judgmentally or otherwise, you're placing a
great deal of reliance on these non~safety systems; and thus
their rcifability becomes very critical. That would be an
issue that we would be paying very close attention to.

MP. KINTNER: 1 think that we are not saying that
is not an issue, only don’t == don’t proceed -- we don’t
think you should proceed from the sense that if a system is
not safety-grade you can’‘t count on it. 1It’s got some
probability of success, even it it’s non-safety grade.

DR. MILLER: Bill, are you through with your
presentation?

MR. TROTTER: No, we have one other topic which

we'd like to speak to in this session. John Trotter is
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It we just go down the, by now famous list, it's
clear that the first issue was the light water reactor
public safety goal. It is clear that the reguirements and
the designs that are coming in from the designers meet the
Commission’s safety goal policy. Indeed they are -~ they
meet the more stringent industry goals.

For ATWS, the passive plants meet the requirements
-~ or meet the Commission position as stated in the SRN and
SECY, which allow for either diverse scram or ride out
capability.

Mid-loop operation, which is PWR issue, again, the
passive plants will meet those requirements in essentially
the same manner as the evolutionary plants. There will be
some -~ there is some difference in the terminology because
in the passive plants, the pumped decay heat remova. system
is a non-safety system, but the engineering requirements
that are on there to minimize the occurrence or to decrease
the frequency of operating at midloop overation and minimize
the potential problems of operating at midloop operation,
those engineering regquirements are being applied to that
non-safety system =~ things such as keeping the vortexes out
of section lines, direction of section lines, that sort of
thing. So we are applying them to this non-safety system.

DR. MURLEY: How about things like the layout of

the plant and the steam generator, so that you don’t have to
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get into this mode very much i{f at al); is that possible =~
thinking that broadly?

MR. TROTTER: Yes, we have thought that and that's
«= that was, in fact, the first -+ the first line of the
attack is to minimize the amount of time one would have to
spend there during a refueling. We have not been able to
come up with a scheme or a lay-out which eliminates it
entirely; but the passive plant -~ we believe the passive
plant designs reqguire much less time at -~ at levels were
the rack =~ is not full. But we have not been able to
eliminate it entirely.

MR. THADANI: Ashok Thadani, again. I guess I may
have misread some of the documentation you sent us then. I
sort of got the impressions that that layout had been
modified sufficient that while you have not eliminated this
problem, that the range that’s available to the operators,
in terms of being able -~ having to control the level, is
much larger and the likelihood of the operator making a
mistake due to uncertainties in instrumentation and sc on,
is essentially eliminated. Maybe I misread. That’s the
impression I got.

MR. TROTTER: I think with the evolutionary
designs, we made significant improvements over current
designs and with the passive designs, that margin is even

greater -- has been engineered to be even greater. But
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: For the station blackout certification issue, we

‘ believe the passive plants overwhelm the concern that was
expressed in that certification issue by being able to

£ withstand a minimum of 72 hours without bulk AC power and in

9 addition. the reguirements do require 2 onsite non-safety A

1 ( power sources.
11 MR. THADANI: [t me ask you a guestion. Pardon

] me for not raising this jue when you were talking about

m
m

( 13 ATWS, and in your notes I noticed ycu said you need t have

14 some further discussion with the staff in terms of what 1s

—
-

meant by riding out an ATWS,
h ] ¢ MR. TROTTER: Well, =~

MR. THADANI: 1Is -~ let me ask you the question.

-
-~

Is -~ for the passive reactors, are you analyzing ATWS

19 events, 4o you have analyses as to what the responee would
20 be under different states of the reactor?

21 MR. TROTTER: Yes. Yes.

22 MR. THADANI: Okay. Go24,

23 MR. TROTTER: We do the same analysis, And -- and
24 the comment that is in the handout, I guess I wouldn’t ==

certainly wouldn’t want to stress that at all., We ~- the
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discussions are still ongoing &nd the staff, in our
interaction has been -~ has been drawn up with completing
some SERs that are still pending and we just simply haven't
gotten around to, and it’s not the =-- defining what is
right, but rather defining the regulatory use of the tern
"prefer."

I consider it a pretty straight-forward matter
when there are -~ when we have time and resources to do that
and I expect to do that in the next few weeks, if not -~ if
not sooner. 8o, 1 == I think we are in agreement on that =~
1 am not aware of any particular difference between us and
the staff.

Fire protection. Again, the words in the
requirements are identical from passive plants and
evoluticnary plants. We do have complete separation of
safety divisions. The recent staff question that came in
with the discussion questions, specifically pointed that out
and we went back and loocked at the reguirements, and we
believe there may be some -- we are going to reexamine,
specifically, the requirements we have on preventing smoke -
-~ smoke and fume migration to both =- both safety divisions.

It may not == because we took the ~- there was 2
lot or rearranging as we took the -- some of the systenms
into non-safety systems. We’re not certain that our words

were as clear as they should be.
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But clearly our intention is to maintain the same
separation of safety divisions, including their
environmental controls, as was part of the evolutionary
plant discussion and we believe it is the right way to go.

On intersystem LOCA again we meet the SRM and SECY
requirement to have higher pressure, connected systems and
special features for isolation valves,

Again, we don’t think there'’s any difference and
our reguirements again are similar betveen the two volumes
of the reguirements document.

MR, THADANI: Are you == Mr., Thadani -~ the
systems connected to the reactor coolant system, are the all
going to be designed to some high pressure level or if not
how far is the passive design going to go in terms of
potential for intersystem LOCA that might exist otherwise?

MR, SUGNET: I think that we can get into the
specifics of that in the next sessicn, but the general
ansver is we are going to follow the same principles that we
proposed in the evolutionary plant, which is to design a
connecting system to pressure such that if they were exposed
the full system pressure wouldn’t be expected to rupture.

MR. TROTTER: The next issue is the core concrete
interaction, debris coolability. Once again our
requirements and criteria are the same for evolutionary and

passive plants.
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detail there.

There are three of the 15 certification issues
which we believe merit passive plant specific consideration,

The first of these is source term, where wve
believe additional progress can be made toward implemerting
a physically based source term for both plant design and
emergency planning. We will have an extensive discussion of
that, both some today and even more tomorrow. Dave Leaver
will present considerable detail on that.

The next issue, which proves how brave I am, is to
bring up the hydrogen word and this was a subject of
considerable discussion and we believe that in the interest
of pursuing the right, correct answer, perhaps a bit more
work can be done. The passive plant has certain features
which the evolutionary plants did not do which we believe
limit the extent of hydrogen generation and to » degree
limit the peak concentration.

S0 we have discussed, have broached the subject of
continuing some amount of analysis to further that
discussion.

The last issu~ is containment performance where we
have been struggling with this for, well, almost two years
to come up with == te respona to Dr. Murley’s challenge to
come up with a better containmen: perfcrmance criteria.

What we are going to describe in more detail is a systematic
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identification of potential challenges to containment
integrity with probabilistic and deterministic reguirements
to address each challenge.

This is a -~ we feel this is the approach that
makes engineering sense and it makes -~ we believe it should
be able to make regulatory sense as well,.

Like 1 say, Dave Leaver will go into considerable
detail on that tomorrow I believe -~ tomorrow morning.

That concludes my summary renarks on the
certification issues as they apply to the passive plant
requirements.

MR, SUGNET: Charlie, at this point it might be
useful to allow the Staff representatives here to raise any
other general questions they might have on the material that
was pres-nted in the morning session,

DR, MILLER: Dca2s anyone from the Staff wish to
make any further remarks or ask any guestions at this point?

I take it then, EPRI, you are finished with your
presentation for this portion?

MR. TAYWOR: A final remark on the issue of
¢closing the rest of the meeting.

As you know, EPRI has submitted an application for
withholding proprietary information associated with the
requirements,

We have also I think in our material that has been
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Closed session
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November 29 and 30
Passive Plant Discussion

Objective is to identity the issues, concems and questions which the
EPRI/ALWR Requirements will have 1o address in order to get a clear
and useful Safety Evaluation Report

Limited discussion of individual designs
Limited discussion of matters beyand certification
Second in a series
First after submitial of Volume Ill, Passive Plant Requirements
First atter major NRC internal discussions

Discussion will attempt to cover many but not all of the "Discussion
Questions" sent on November 20

Question very specific to AP600/SBWR desigris will be
answered to the degree that they illustrate compliance with
Utility Requirements

Some questions require considerable additional review and
discussion. We will reply to those as soon as possible. This
includes some, such as seismic design, which have already
been identified as subjects of future meetings.

/\
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Overall Plan and Schedule

Requirements are "Block 3" In the Nuciesr Power Oversight
Commitiee (NPOC) Strategic Pisn

Review of Requirements is Prerequisite to Cetification
Submitiais for Pasalve Plants

APBOD SSAR s bmittal June 1992
SBY.R SSAFR submitial March 1983

Requires Completion of Stat! Satety Evelustion Reporn In
February 1882
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NPOC Strategic Plan for Building Nuclear Power Plants

Block 1 Current Nuclear Plant Performance

Block 2 Predictable Licensing and Stable Regulation
Block s ALWR Wity Requirements

Block 4 NRC Design Certification

Block 5 Siting

Block 6 First-of-a-Kind Engineering

Block 7 Enhanced Standardization Beyond Design
Block 8 Erihanced Public Acceptance

Block 8 Clarification of Ownership and Financing
Block 10 State Economic Regulatory Issues
Block 11 High-Level Radioactive Waste

Block 12 Low-Level Radioactive Waste

Block 13 Adequate, Economic Fuel Supply

Block 14 Enh~nced Governmental Suppon
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Passive Plants Requirements

Review gos! and guidance from NUREG- 167 still spplicable
Resoivtion of lssues based of. the functions! reguirements

Whaere porsible, 30 not walt 1or apectic applicetion sxoep!
for confirmation

Cortification applicanta will compere thelr designe to the ALWR
Fequirements

Combinstion of Requirements SER and the Certificetion
Rukmaking should sllow practicsl resoivtion of new lssues
whhout requiring changes to Individua! regulations and

\ guldence as prerequishies /
Advanced LWH Program

L UL A

Specific Guidance From NUREG-1187 on the Meaning of the NRC SER:

"The staff has reviewed the Requirements Document and finds that it
contains the necessary requirements that, if properly transiated into a
design in accordance with current practice and licensing guidance, it will
generate a nuclear power plant design which will have all the attributes
required by NRC regulations to assure there is no undue risk to the public
health and safety as required by the regulations.”

Three Tests for Statf Review
. Is the specification complete?
. Is it clearly stated?

. if the requ'rement is to be implemented in a design, using the Engineering
Rationale 10 guide the designer, will the NRC criteria (regulations) be met?
An atternate to this test would be: "Can the NRC criteria (regulations) be
met?"
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Passive Plants Requirements

Ruview yos! and guidance from NUREG-1187 #tlll applicable
Resolution of lssuss based on the functions! requirements

Where possibie, do not welt for speciic application exoept
for confirmetion

Certlfication applicants will compare their designs 1o the ALWR
Requiremeris

Combinetion of Requirements SER and the Certification
Aulemaking should aliow practical resolution of new issues

whhou! requiving changes to Individus! reguistions and

k Juldance ss prefequishes }
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Specific Guidance From NUREG-1187 on the Meaning of the NRC SER:

"The staff has reviewed the Requirements Document and finds that it
contains the necessary requirements that, if properly translated into 2
design in accerdance with current practice and licensing guidance, it will
generate a nuclear power plant design which will have all the attributes
required by NRC regulations to assure there is no uncue risk to the public
health and satety as required by the reguiations.”

Three Tests for Stat! Hev'ew

Is the specification complete?
Is it clearly stated?

If the requirement is to be implemented in a design. using the Engineering
Rationale to guide the designer, will the NRC c¢.iteria (regulations) be met?
An alternate to this test would be: "Can the NRC criteria (regulations) be
met?"
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Identification & \d Resonlution

15 Evolutionary Piant Curthilcation (s ses
See Wter summary and discussion

Most of the open, non-policy ssuss from the
Evolutionary Plant dratt SERs are spplicable 10 the
Passlve Plants

ALWR will pursus closurs of thoss lssues that are
common between the Evolutionary and Passive
Plants
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Certification Issues

1. Evolutionary LWR Public Safety Goal

2. Source Yerm

3 ATWS

4. Mid-loop Operation

5. Station Blackout

6. Fire Protection

7. Intersystem LOCA

8. Hydrogen Generation and Control

8. Core-Concrete Interaction and Debrig Cooling
10. High-pressiire Core Melt Ejection

11. Containment Performance

12. ABWR Containment Vent Design

13. Equipment Survivability

14. OBE/SSE

15. Inservice Testing of Pumps and Vaives

Example Issues coramon to EP and PP

Simplification of Pcst Accident Sampling Systems
Equipment Seismic Qualification by Experience
Tornado Design

Reactor Vessel Leve! Instrumentation
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EPRLALWR, Westinghouse, Geners! Electric and the Department
of Energy have agresd 10 prepare » common list of
“Regulsiory lssuss Central 1o Design”

Work Is In progress

Technical lesuzs
(continued)

Exch Insue wiil be entified with:
Tite
Description - including refersnce 10 Reguirements
impact on Design

\ < Need date 10 support design /
Advenced LWR Program
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Preliminary List of Regulatory Issue Central to Design
‘ OBE and Analysis Methods

. Technical Basis for Emergency Planning Cnteria

. Source Term

. Hydrogen Control

. Dedicated Containment Vent Penetration

. Safe Shutdown

. Control Room Habitability

. Modern | & C

. Seismic Issues - Generic Resolution

. Containment Performance Cnteria - Leakage

. Core Debris Coolability

. In Service Testing of Pumps and Valves

. Leak-Before-Break for Subcompanment Design

. Active Backups for Passive Systems

. NRC Endorsement of Latest Codes and Standards
. Safety Classification
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NRC's Safety Evaluation
Review Schedule for

ALWR Passive Plant RD
« Requests for Addhional Information December 1960
« RA| Response March 1991
- Dratt SERs Juns 1881
« lssus Resolution June -Dec 1891
- SER February 1992
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SECY 90-016 Issues - Overview

SECY- 00016 ientiied 15 lssuss in Evolutionsry Plant
submitials that were of policy nature

These ware reviewed by the ACRS and were also aubject to
some discussion between the Statf and the Industry

The Commission ruled on these lasues for the Evolutionary
Plants (SRM dated June 26, 18890)

For Passive Desigrie, some lssues are identical, others are
etected by either the passive features or by the schedules to
make diferent treatment approprists

This presentation summarizes ALWK Passive Plent posttions

for sach
Advanced LWR Frogram /
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1. LWR Public Safety Gosl

3. ATWS

4. Mig-lcop Operstion
§. Sution Blackout
6. Fire Protection
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-+ R Public Safety Goal
£ -« 3ive Plant meets Commission Safety Goal Policy

3. ATWS
Passive Plant meets SRM which allow:. for either diverse scram Of
*ride out" capability. Some clarfication an "prefer ride out" from
various Staft statements is needed

4 Mid-loop Operation
Passive Plant meets SRM which endorsed requiring design
features to ensure high reliability of shutdown decay heat removal
systems. Features 1o ensure high reliability of the active shutdown
decay heat removal system are similar to those of the safety-grade
system on the Evolutionary designs

& Station Blackout

. Passive Plant meets intent of SRM. Basic design allows much

longer period without AC power. Non-safety on-site AC power
sources are also required

6. Fire Protection
passive Plant meets SRM. Reguirements for separaticn of Safety
division are identica: for Evolutionary and Passive designs. Recent
Statf question has caused reexamination of the requirements '
dealing with smoke migration in the pas:ive Plants.
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1. LWR Public Safety Gosl

3. ATWS

4. Mig-loop Operstion
8. Station Blackout

€. Fire Protection

k Advanced LWR Program /

[~ TR LA

1 LWR Public Safety Goal
Passive Plant meets Commission Sa‘ety Goal Policy

3 ATWS
Passive Plant meets SRM which allows for either diverse scram or
"nde out" capability. Some clarification on "prefer ride out" from
various Statf statements is needed
4 Mid-loop Operation
. passive Plant meets SRM which endorsed requiring design
features to ensure high reliability of shutdown decay heat removal
systems. Features to ensure high reliability of the active shutdown
decay heat removal system are similar to those of the safety-grade
system on the Evol tionary designs
& Station Blackout
. passive Plant meets intent of SRM. Basic design allows much
longer period without AC power. Non-safety on-s.\é AC power
sources are also required
6. Fire Protection
passive Plant meets SRM. Requirements for separation of Safety

division are identical for Evolutionary and Passive designs. Recent

Statf question has caused reexamination of the requirements
dealing with smoke migration in the passive Plants.

.
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ALWE Passlve Plant Requ'rementia Meet SP'4 Continved)
7. Intersystem LOCA

#. Core-Concrete interaction and Debris Cooling

10 High-pressure Core Me't Ejection
13. Equipment Survivabliity
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7. Intersystem LOCA
Passive Plant meets the SRM endorsement of resolution of
higher pressure connected systems and special features for
isolaiion valves. Clarification is needed on the scope and
details of the isolation valve requirements

8. Core-Concrete Interaction and Debris Cocling
Passive Plant meets SRM endorsement of resolution by
debris spreading and quenching. Staff evaluation of the
specific numerical criteria in the Requirements is still axpected

10. High-pressure Core Meh Ejection

- Passive Plant meets SRM endorsement of resolution by

gepressurization system.

13. Equipment Survivability
Passive Plant meets SRM endorsement of resoiution that
severe accident features need not be subject to 10CFR50.49,
10CFR50 App. B nor 10CFR app. A (redundancy/diversity).
Clarification is needed for the scope and degree of
qualification activities
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14. OBE/SSE
15. Inservice Testing of Pumps and Valves
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14. OBE/SSE

Passive Plants meets SRM endorsement of resolution
stating that OBF should not control the design of satety
systems. ALWR Program believes that generic resolution i<
possible and preferred to the design-¢ scific approach of
SECY-90-016. Active discussion wit" staff and industry are
underway.

16 Inservice Testing of Pumps and Valves

Passive Plants meets SRM endorsement of resolution
requiring particular features for all safety related pumps and
valves. In fact, Passive plants have no safety related
pumps but the Requirements continue 10 endorse latest
industry standards for all pump and valve inservice testing.

/\
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lsaue Not Applicabie to Passive Plants
12. ABWR Contalnment Vent Design

«  ALWR requires that sockient sequences which creats the
nead for  ven! are sddresssd by other means.

\ Advanced LWR Program /
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iaves Merlt Pasaive Plant Specific Consideration

2. Source Term
+  Physically-based Source Term for basis for plant design and
emergency planning
8. Hydrogen Genersi:on and Control
l +  Passive PWR Features
Rapx depressurization
Cavity Prefiooding
Larger (per megawatt) Containment
ALWR proposas imited addnional anaiysis spectically accounting for
new ALWR Passive Plan isatures
11. Contalnmant Performance
' Systematic identdication of potential challenges to containment

integrity. Probabilistic and dgeterministic requirements 10 address each
K;"a ange /
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