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9 DR. KERR: The meeting will come to order
4 Thie 1€ a meeting of the Advisory Committee on
.. Reactor Safe Guards, the Subcommittee on lnstrumentation and
& Control Systems.
7 My name 12 Kerr. I am Subcommittee Chairman.
8 Other committee members present today are Messrs Lewlis and
9 Wylie, We expect Mr, Carroll and ag consultants, we have
10 Messere Davie, Lipainskil and Oakes.
11 The purpose of the meeting today 18 to review the
i2 implementation and status of the ATWS Rule. I must
‘ 15 emphagize that this 1 not a meeting to discuss ATWS. ATWS
14 has been resolved. What we are discussing 1€ the reliability
1% of the shutdown system.
16 Mr. Medhat El-Zeftawy 15 the Cognizant ACRS Staff
37 Member for this meeting.
18 Rules for participation at todays meeting were
19 announced as part of the notice of the meting publisheu 1n
20 the Federa) Register of Monday, April 3d, 1989.
.1 § A transcript of the meeting 1s being kept and will
22 be available as stated i1in the Federal Register notice.
23 1 ask that each speaker identify himself or

pd | herself and use a microphone o that your words can be
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Wwe will proceed with the meeling, but before going

to the representatives of the NRC staff, 1 would ask 1f
there are any comments or 1t2me 1n which any of you would
like speclal emphasi1s?

(No responze

To paraphrase Mr. Churchill, never have <0 many
depended upon o lattle for €0 much a€ 1€ the case with the
reliavility, or lack of availlability, 1 €hould say, that we
demand for the automatic shutdown system, sometimes known as
the SCRAM system for reactors.

The resultant core damage probabilaty, for
example, depends upon this very low lack of availability and
it therefore behooves us to, 1 think, continually follow
experience and our best judgment to ascertain, insofar as we
can determine that we are achieving the reliabilities that
are aenerally assumed.

S0 today, specifically, we want to explore the
changes that have recurred as a result of the ATWS Rule
adopted some years ago and to acquire any additional
information that may bear upon this important system in
operating reactors.

I believe that Mr. Lynch is going to open things.

MR. LYNCH: That's correci, Dr. Kerr.

DR. KERR: Okay.

MR. LYNCH: I1'm Dave Lynch, 1 am lead Project
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Manager on thise particular 1gesue and 1 would laike to just
mention a few administrative details.

There are copies of the staff's slides available
v front. They come i1n three separate sets. If anybody does
not get a copy, 1 do have a few extras here with me and, 1f
need be, I can duplicate some more. I have the masters
also.

I would like to make a slight editorial correction
to the agenda, as passed out. For Roman I1I, Scott Newberry
will not be making that presentation, Dan Fieno will be
doing Roman II11 (a), the effect of BWR i1nstability on the
ATWS fix~-1'm sorry, Harry Richings wil'® be and for Roman
111(b), Dan Fieno, who will be doing the effect of the
impact of high core burn up on the ATWS situation.

Now with respect to the staff’s presentation, we
will be goina 1n three separate groups, consistent with the
three packages of slides I have laid out on the chairs.

The firet person to start off for the staff .s
Scott Newberry, who will introduce the general background
and then turn it over to members of his staff.

DR. KERR: Thank you, Mr. Lynch.

MR. NEWBERRY: Thank you Dave.

My name ie Scott Newberry. I am Chief of the
Instrumentation angd Control Systeme Branch 1in NRR.

We're glad to be here, Dr. Kerr, to discuss the
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(202) 628-4888



<)

10

11

&
slatus of ATWS 1mplzmentation with you. We share your views
an the 1m-ortance of thise lissue.

Since NRR reorganized in the Spring of '87, we
have placed considerable resources, resolution of 1ssues
remaininag to implement the ATWS Rule systemz, to review each
of the plant specific designe with respect to thear
implementation and 1 would estimate, that on the order of a
third of my branch, at one time or the other, 1€ working on
ATWS, out of the approximately 9 or 10 engineers in the
Instrumentation and Control Systeme Branch in NRR.

We are prepared to go through the agenda i1tem by
item. Hulbert Lee, from my branch, will e making the
presentataion.

1 would comment that the last item, under Roman
Numeral 11. on BWR resert pump traip failures, that appears
to be a new 1tem on the agenda to us. We aren’t formally
prepared t¢ discuss that, but we are certainly familiar
with, what I expect 1s your concern, and would be glad to
talk about that and answer any gquestions that you might
have .

1 have several members of my branch here today. As
1 caid. Hulbert Lee would be making the presentation. Jerry
Mauck, Vince Thomas and Lynn Tran. who are also working on
ATWS are here today to answer any questions. Hulbert.

MR. LEE: Good morning. My name 1€ Hulbert Lee,

Heritage Reporting Corporation
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1 from the Instrumentation Control Branch. 1 am one of the

< reviewer on ATWS design review and implementation.

3 First let me go through, briefly, the

4 chronological background since the ATWES Rule was published

5 in 1984,

6 In 1985, April, NRR 1ssued QA guidance to go

7 through Genetic Letter 85-06, basically telling industry the
8 guidance on the ATWS related to component because 1t was non
9 safety related, so we had specific guidance how to deal with
10 the QA requirements.

1] In May, 1985, M>RR established at Multi-Plant

( 1 Action that basically started the review effort. Each
‘ 13 different vender-owners group submit their genetic design

14 package.

15 September Owners Group submit report CEN 315. Ba&W
16 ODwnere Groups submitted treir genetic report October and

17 Westinghouse submit in October and the Boiling Water Reactor
i ODwnars Group submitting in January.

19 DR. KERR: Mr. Lee, unless there 1€ something
20 unusual about this schedule that you want to point to, why
v | don’'t we Just assume that we can read the schedule and you
22 go on to your next slide.
20 MR, LEE: Okay. The only thing 1 want to point to
24 15 the B&W Owners Group Report Review, a little bit delayed

*)
T

because the staff resource work on the B&W Reassecssment
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Prodram and the Rancho Seco restart, o the acceptance of
Lthe genetlic design review, there was a little bait delay on
that.

Another point 1 wanrt to point out 1s so far the |

ctatus, we have B2 SER complete and 30 plants have been

-

1nspected, That 1 bazed on our telephone survey throuah 5
different regions. 1t may change from month to month 1f you
gdo progress.

DR. KERR: Inspected means that somebody i1nspected
them.

MR, LEE: Yes.

DR. KERR: Who doee the inspecting?

MR. LEE: The region inspector. Each region set
up special task force effort to go through each plant
specific implementation.

DF. KERR: What do they inspect?

PR LEE: Wwe have guidance issued, TI 25---
DR. KERR: My question is: Do they inspect

|
1
i
|
|
|
doouments or do they go and look at equipment?
MR. LEE: Both all the procedures, documents and
the equipment i1tself.
MR. NEWBERRY: I think that we could clarify a
little bit further there that each plant specific design 1€
looked at closely by headquarters and the results of that
review are cdocumented.
Heritage Reporting Corporation
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In the Safety Evaluation, as Hulbert has 1ndicated
there, we're just about completed with our review of each
plant specific design. After we complete our review,
especlally 1in areas like diversity, getting right down te
the specific details of the hardware, the i1nspectorse in the
regions, supported by headquarters will 9o out and look at
both the equipment, maintenance procedures and any open
1ssues that the utility was supposed to take care of after
we had performed our review and every plant will be
inspected.

MR. LIPINEXI: What about the i1ssue of simulators,
1e that included i1n terms of whether the operators are being
trained?

MR. LEE: To my knowledge, probably 1s not.

MR. NEWBERRY: Well, Mr. Lipinski, not really in
the scope of this program. Within the scope of EOPs and how
these systeme would, you know, after their installed i1in the
plant, 1 would expect that the answer to your qguestion 18
yes. I don’t think we're the group to--

MR. LIFPINSKI: Who closes that loop?

MR. NEWBERRY: I believe the operator licensing
people who do the EOP inspections, the simulator i1nspectors,
would close that loop. That 1s~~

MR. LYNCH: We can get back to you on that

specifically, but I thirk, as Scott has indicated, that will
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b the normal practice. We would not take ATWE simulation
and training and break that out as a separate subject. We
would rather keep the operator licensing qualifications and
all the other human factors considerations with respect to
the plant, 1ncluding the simulator 1n one package.

DR. LEWIS: I wonder 1f 1 could raise a different
gquestion, when this one 1s over?

At some point, during the day, I want to ask a
guestion about diversification or diversity and you use the
Lerm I wonder if you’ll tell me a good time. Is this a
good time to raise it?

MR. LYNCH: We have a specific slide on that
subject and that would be an appropriate time. It’s coming
up 1f yvou look at the package.

DR. LEWIS: Soon?

MR, LYNCH: Yes.

DR. LEWIS: I can hold myself.

MR. LEE: Thie table provides a summary of the
implementation status for beoiling water reactor and most of
the plan 1 already implemented with few coming to be
implemented this year and thie too 1s basically the Browns
Ferry type of restart.

For the Westinghouse plant, we have other 55
plante, 20 already complete implementation and 16, a good

portion will be completed by the end of thig vear.
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The CE plant, start a lattle bit late, but we
tried to 1mprove the schedule on the i1mplementation.

The B&W plant, although this shows there 1% no
implementation complete o far, some of the equipment
related to the DSS and AMSAC are already installed. They
uet have not totally completed review and the procedures to
utilize those systemse has not been ut i1nto the plan, s0 we
cannot declare i1mplement.

S0 this table basically 1s from the record of each
project that they are completed implementation and actual
equipment 1¢ installed better than this table shows.

Another point I would like to point out 1€ that
for Poiling Water Reactor we take the first implementation
review. so most of the Boiling Water Reactors, they install
equipment much earlier than the PWRs.

MR. LYNCH: If I may interrupt for a moment to
expand on something that Hulbert said.

We hold a fairly rigid standard on what
implementation means and as Hulbert saye, the hardware may
be in, but we don’t give credit for implementation until the
procedures have been revised and the operators have been
trained on those revised procedures.

So you might have the situation where every piece
of hardware ie there, but if the operatore haven’t completed

their training, we don’t give credit for implementation.
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MR. DAVIS: Excuse me. Mr. Lee, can you tell me
which BWR waz exempted from the resert pump trip and what
the basis was, briefly, for the exemption?

MR LRt I1t'e a very good point. Because the
cize and their unique desigr and the location, , there was
new guldance.

MR. NEWBERRY: I think that exemption 18 a
proposed exemption. Correct Hulbert? 1 don’t think we have
quite finished our review.

MR. LEE: Yes. The resert pump trip 1s already
approved, yes. The ARI 1e still under review.

The open 1ssues and NRC staff positions, the first
one 1 am going to discusse 1€ the BWR plants 1nstrument
diversity.

The background, as mentioned earlier, for BWR,
we take post instrumentation review. We give a check list
to each utility, ask them to verify the conformance to each

individual design criteria and then during the i1nspection,

"N

tage, we verify each 1tems.

This issue was discovered during a test spec
updating review for Brunswick. In their original submittal,
they declared all diverse and when we review the test spec
»odification, we found out same model, the analcog
transmitter trip unit was utilized at both the execute

system and ARS system.
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DR. KERR: I1'm sorry, what you're saying 1¢ that
they didn’'t install what they had proposed to i1nstall?

MR. LEE: They already--At Brunswick, 1t’'s 1n the
process. They're i1nstalled and-~

DR. KERR: No. 1 thought you said they originally
proposed diverzse systems, but when you i1nspected you
gdiscovered they had not installed diverse systems. Did 1
misunderstand?

MR. LEE: 1In their submittal for the compliance
with ATWE new guidance, they i1dentified what 1s diverse and
then when we reviewed the tech spece and during the
inspection, we found out they’'re not the same model of the
ATTU utilized on both systems.

MR. NEWBERRY: It was the view of the plant that
the equipment they had installed, although they’'re the same
model, HETU, was diverse and Hulbert will describe that.
It’s primarily because of in ARI, they are energized to
aatu;te 1nter active trip system, deenergized to actuate.
They viewed that the diversity of function was sufficient to
meet the rule. We disagree.

DR. KERR: So that is a judgment call?

MR. NEWBERRY: Yes, sar.

DR. KERR: And you're convinced by having them
install something different, it will be significantly more

reliable?
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MR. LYNCH: I don't know that we can zay that,
€1r, 20 much as we're saying that the overall philosophy of

the ATWSE Rule 12 to mainimize common mode faillure by
implementing diversity and by havang an exactly the same
modz21l component, sub component for sub component in that
trip unit, we believe 1t somewhat tends to short circuit the
concept of daversity of components.

DR. KERR: But 1f that 1s the overall philosophy,
then 1 on’t understand it because 1t seeme to me that the
overall philosophy €hould be one which tries to have low
risk and high reliability and I don’t understand a
philosophy that i1gnores reliability and risk and instead
seeks to talk about something like diversity and NRC
philosophy.

DR. LEWIS: This 1s what I was going to bring up
at a certain point because as 1 looked ahead to the view
graph, 1t simply states flatly what you have just said,
namely that to minimize the probability of commo, mode
failures, one insiste on complete diversity and 1t 1€ easy
to conclude from that, and this has, i1n fact, strengthened
the conclusion, that i1f one had a really very fine component
and used it in two places, you would reguire that it be
replaced i1n one of those locations with an inferior
component, Jjust to satisfy the blind thrust toward

diversity.
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Wwhere as, what I think our chairman 1€ saying 1%
that one ought to look somehow at the probability of common
mode failures and make an effort to improve the overall
reliability of the system, which 18 sort of the way 1 would
q0.

And 1 wondered, just how far you would take this.
You know, there are resistors that are replicated through
the system. There are ccorews that are replicated through
the =system that come from suppliers.

If you're really blind about a requirement for
diversity, you would 9o crazy.

MR. NEWBERRY: That’s true. The regulation does
reguire i1ndependent and diverse components in the reactor
trip system and alternate route interjection or diverse
SCRAM systems to a reasonable and practical level.

So there is a judgment call that needs to be made
and--

DR. LEWIS: But the view graph that we are coming
to, when I am supposed to bring this subject up, doesn’t say
anything about reasonable.

MR. NEWBERRY: Well the guidance that was
published with the rule does and this has been a point of
contention between he staff and the BWR Owners Group s€ince,
I guess, the middle of last year and we can go into 1€ AN

more detail here, if you would like, but it was our view
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that, not only because of these componente being vartually
1dentical , but also because there was a ready replacement
from a different manufacturer, that 1t was reasonable to
replace these ATTUs.

DR. KERR: But 1t had nothing to do with
“gliability, 1t Just had something to do with diversity?

MR. NEWBERRY: No, 1 wouldn’t say that. I think
it does have something to do with the reliability but I
don’t know that I could quantify for you, in really a
rigorous way, what the significance of that change in
reliability would be.

DR. LEWIS: Nobody, I think, is looking for rigor
here, we’'re looking for plant safety and 1t may have been a
point of contention between you and the ownhers groups last
year , whatever you Jjust said, but I remember raising the
question 5 years ago or whenever the ATWS Rule first came
out and the example 1 used, 1 remember at the time, was that
one would make that argument to say that every airplane
should have--twin engine airplane should have one jet engine
and one propeller engine for diversgity because you could fly
on either engine and that way you’'re certainly avoiding
comnon failure to the two engines and that 1s dumb, of
course. Nobody does that because there are certain
advantages 1in duplicating components. The maintenance

problems become easier, the parts problems become easier,
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Lhe experience accumulates at twice the rate, all sorts of
things like that and they have to be quantified 1f you're
really interested in plant safety.

MR. LYNCH: You're absolutely right, sir. But 1
would like to throw a different point of view on the table
for your consideration,

What we're talking about--

DR. LEWIS: Go ahead.

MR. LYNCH: What we're talking about 1s plants
that have a 40 year life time and, as you know, industry and
the NRC 1< presently reviewing the concept of a 20 year
extension, SO we're potentially talking about plants with
very very long lives.

The concern that the staff has i1s: Will identical
unite, down for the serial number, be such that during
their, say as much 40 to &0 year life time, have a failure
due Lo an aging process that nobody can identify at this
point? And the thought was, the particular ATTU unit, 1f
that 1s replicated in the ARI circuitry as well as the RFS
circuitry, 1s not the only reliable component available to
industry, but the other components, whicrh are used, in ATWE
circuitry in other plants are considered just as reliable so
we don’t want to get into a discussion about which vender's
model 1 more reliable.

We won't take a position that this particular ATTU

Heritage Reporting Corporation
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unit 12 the highest reliability unit. QUr concern i1e for
mechaniams which we cannot 1dentify and the scenario 1€
aging of a particular component such that we would have a
fuel run, say of an 18 month duration, and i1n between a
surveillance test, that they both come to the end of thear
operating life due to aving, we don’'t really wish to address
that question and by getting diversity between venders, we
hope that we can minimize that probability and that 1€ what
wa are really looking for in terms of the diversity of the
component level.

Certainly not down at the resister or the screw
level, but certainly for a black box package.

DR. LEWIS: I don’t want to belabor the point, but
1 must say that I am not convinced because what you have
described 1= a perfectly reasonable quantitative approach to
the diversity question, mainly that you have to ask yourself
what are the afflictions that are common to a particular
thing and see whether the overall contribution to risk 1s
arger because you have identical components.

But that doesn’t seem to be what 1s happening.
Wwhat is happening i1s a fairly, as I understand 1t, 1s fairly
blinded here as to the reguirement that, by golly, there
shall be different sugppliers and different units.

MR. LYNCH: well sir, there 1& more than one

vendar and we don’t believe we’'re pushing industry
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unreasonably hard by requiring that two reliable unite from
separate vendors be i1nstalled. There 1 more than one car
manufacture, there 1s more than one airplane manufacturer
and there 1s more than one ATTU manufacturer and they're off
the shelf components.

DR. KERR: Mr. Lynch, 1t does not seem to me that
you should worry about from what vender a purchase 1€ made.
That i1se irrelevant to reliability.

What we're trying to achieve 1¢ reliability and to
try to force a utility to buy from two separate vendors Jjust
because there are two separate vendors in the market, 1t
seems to me, is irrelevant to what we ought to be talking
about. I don’t understand that argument.

MR. NEWBERRY: The argument 1s not necessarily the
vendor. 1 believe the argument 1s-~

DR. KERR: I'm listening to the argument that I
heard.

MR. NEWBERRY: Yes, sir. Just clarifying what Mr.
Lynch sai¢, the argument 1s to reduce or minimize the chance
of an equipment failure due to a defect in the manufacturing
process or the design process of like components in analog
transmitter trip units.

These trip units are used i1n all pressure and
level channels in the entire reactor trip system and

alternate route i1njection systems. And what we were lookina
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for and 1t seemed Lo be reasonable, were different trip
unite 1n the ARI system.

MR. LIPINSKI: But what we're not hearing 1& the
fact that vou have compared these 1n any way to show that
they have, at least, equivalent reliability. You may have
ancther manufacturer, but his unit may have a failure rate
10 or a 100 times higher than the one he 18 using.

MR. NEWBERRY: That’s true.

MR. LIPINSKI: The question 1 how do you
establish that?

MR. NEWBERRY: That's true, sir, but the rule
1teself, for example, has the no requirement on safety
related components, but 1t does say that the components
should be reliable and we’'re depending upon 1ndustry to
properly interpret what reliable means.

We're not really~--and, Dr. Kerr, you’'re gquite
right. I am not trying to force--we’re not trying to force
industry to purchase from two different vencors. If a

vender had two or three models that were sufficiently

diverse between models, we would certainly accept that. The

concern is, again, to go back to the aging problem, a
particular design of a unit, both of which are 1dentical,
what we're saying 18 that we could not address the
probability of them not having a common mode failure

mechaniem sometime in the distant future, which we have no

Heritage Reporting Corporation
(202) 628-4888



Ln

16

13

18

19

way at all of 1dentifying, until they accumulate the service
life that would give us those statistics.

DR. LEWIS: There 1s a battle in the super market
bugsiness to provide as much diversity as possible 1n
packaged dry cereals in order to fi1ll up shelf space at
super markete and to do that, manufacturere put things in
different si1ze boxes, you know, pound to pound and a
quarter , pound and an eighth, different colors to occupy
shelf space.

The manufacturer, once he gets on to this game can
do that with different models, you know. You can make minor
changes, give them different names, give them different
outside covers, you knhow.

At what point do you decide that something is
functionally sufficiently diverse to provide an enhancement
in safety compared to the real advantages of
standardization.

You know, the agency at another level 1s pushing
toward standardization of nuclear plants and here you have a
rule that ie pushing against it because of safety reasons,
you KnNow. Wwhere are we?

MR. LYNCH: Maybe we should go ahead. I share your
concern, but I don’t know what else we can say.

DR. LEWIS: No. It’s been going on for a long

time.
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1 MR. LIPINSKI: Let me 1nject one last comment.

g The holy grail of diversity cannot be quantified.

> S0 far 1 have yeat to see some systematic process that tells

4 you what the benefits are statistically or any other way,

5 whereas, 1f we look at reliability of individual components,
(3 we can quantaify those numbers by collecting data on

~3

csufficient number of units.

7 But when we say we're going to have diversity, I

9 have yvet to see some way to quantify what the benefit 1s.

10 We think we're getting something, but there 1s no way to

11 demonstrate what that something 1.

12 DR. LEWIS: I agree with that. As Bill says,

- g, we've been saying this for years, with no apparent affect.
14 DR. KERR: Please continue, Mr. Lee.

15 MR. NEWBERRY: One further comment. I think the
16 subject of diversity in our reviews has been a diffacult one
17 ror s, The judamente largely have led us to this point

18 where we're down to a couple of 1ssues of disagreement.

19 Thase 1s one and there 1 going to be another one.

20 1 think, getting back to one of Mr. Lipinski’e

21 guestions on reliability, I believe that everything that we
4 have saen so far would indicate that Rosemont Analog

b Tranemitter Trip Units are, indeed, reliable. They’'re widely
24 used in the irdustry and have a very good record, but the

2 s ule 18 rather prescriptive and--
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DR. KERR: I thought that i1t had some language 1n
1t bhat indicating reasonableness, from what I heard
otherwise, and you did i1ndicate that there wae a diversity
of function and it 1s function, after all, that we're
looking for from these components, not Just being there.

MR. NEWBERRY: Diversity of function, from the
standpoint of movement of the switch position, which changed
Lthe function from energize to de-energize, other than that,
the boardes are identical, yes, sir, that is correct.

And 1 think what you see here 1¢ the results of
our Judgment and maybe we ought to move on.

MR. LEE: The second issue also relates to the
diversity of reguiremente on the newer CE plants.

Again we comment on the implementation aspect that
followed the rule guidance, so we found some of the
components which were used in the reactor trip system and
used for the AMSAC System and that, in our mind, that does
not satisfy the ATWS Rule diversity requirement.

The CE Owner’s Group argument basically say those
are not cost effective. The benefit is marginal, but our
position 1& that the cost benefit argument, has already been
considered during the rule making process.

In the first case, we jJust followed the rule
guidance to make sure the imglementation 1s following the

guidance published in the ATWS Rule Guidance.
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1 MR. LYNCH: If 1 may interrupt for a moment. The
‘ ¢£lide doesn’t say it, but those exemption reguests were

o denied a few weeks back, officially on the dockets.

4 DR. KERR: Would you say that the diversity that

® 1€ being reguired will make the system more or less

¢ complicated than otherwise would be the case?

7 MR. NEWBERRY: Anytime you add something to a

8 plant, 1 think you may have the tendency to make it a bil

Q more complicated. That appears to be the case here.

10 Certainly the view of tne owners and the vender 1s
i B something that we are looking at closely now. There is a

2 continuing need here, with respect to providing water to the
13 steam generator or, in some cases, for line breaks,

14 1s0lating water to a steam generator and that tends to lead
1% vou to some complexity in the design, yes.

1& DR. KERR: This 1 for what we might call an

17 emergency or auxiliary feed water?

18 MR. NEWBERRY: Yes, Sir. This would be for the

19 actuation of the emergency or auxiliary feed water.

20 DR. KERR: ANnd this 1 automatic actuation--

24 MR. NEWBERRY: Automatic.

22 DR. KERR: =--as contrasted with--

23 MR. NEWBERRY: That’s correct.

24 DR. KERR: Manual actuation is sti1ll available but
e 1s not credited or i1s that--1 mean credited 1n the sencse
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that 1f one does an analysig does an analygile determine
what risk exists on a qualitative basis, one does not take
inte account the possibility of manual actuation.

MR. LYNCH: There 1€ alwaye a time delay that 1s
factored in to an analysis of manual actuation and to the
extent that you i1ncrease the manual action to a 5, 10 or 15
minute period, you may be beyond the scope of the transient
5

DR. KERR: But with 1t manually actuated a few
sgpconds, 1t would probably work?

MR. LYNCH: Yes, sir.

MR. NEWBERRY: Oh yes.

DR. KERR: Thank you.

MR. WYLIE: Let me ask a question. These non
diverse components that are being used, are they performing
essentially the same functions in the several trains?

MR. LEE: Yes. Most relays, the relay matches.

MR. WYLIE: Okay.

MR. LEE:x The next slide 1 am going to discuss 1%
A n T B

MR. NEWBERRY: Hulbert, before you proceed, just
to put where we are in perspective with the agenda, the
committee had asked to us talk about open 1ssues on our
reviews. The issue of ATTU diversity and the i1ssue, on a

few of the newer CE plants, on diversity of the AMEAC
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feature are really the only two generic l1ssues that are in
front of us right now. €Everything else 1s pretty much
status of plant specific implementation.

S0 unless you have any other guestions, Hulbert 1s
goiing to get into the next agenda item on the meaning of
1 ndependence and diversity.

DR. KERR: Thank you, gir.

MR LEE S The meaning of i1ndependence from ATWS
Fule guidance states, "Logic and actuation device power must
be from an i1nstrument power supply 1ndependent from the
power supplies for the existing reactor trip system.”

The guidance also provides another provision,
"Existing reactor trip system sensor and instrument panel
power may be used provided the possibility of a common mode
failure 13 prevented.”

But the staff position 1&~-

DR. KERR: Excuse me, do you understand what that
last statement means because I don’t.

MR. LEE: The next slide, I try to show what we
interpreted from this guidance.

DR, KERR: So you do understand what 1t means.

MR. LEE: But based on this guidance, we have LwWwo
methods of compliance.

The firet i1€~~
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DR. KERR: I want to know what yosu think you're
complying with. This says that you're going to make this
such that the posseibility of common mode failure 1s
prevented which, 1 assume, means that the probability is
zero, 12 that what that means?

MR. LEE: Yes, it’'e just that you advance--it
could mean minimize.

DR. KERR: Okay. And what does minimize mean?

MR. LEE: Well, due to engineering best judgment
te reduce that probability from--

DR. KERR: S0 1t means use good engineering
Judgment?

MR, LEE: Yes.

DR. KERR: Okay.

MR. LEE: So the first one i1s preferred method of
design. Uso of total independent non 1-E power and 1f they
have to share the power from 1-E power source, then the
acoeptable level 1s the DSS and AMSAC should be Class 1-E
system and also provide a failure mode effect analysis to
demonstrate the possibility of common mode failure 1g
prevented.

we are illustrating with two simplified diagrams.

DR. KERR: And again, when prevented 1s used here,

it doesn’t mean prevented, it just means made reasonably

small.
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MR CLEE S Yes.

DR. KERR: And what 18 reasonably small,
snglneering judament?

MR. LEE: Yes. Our branch--

DR, KERR: Whose engineering judgment, the

designers or the NRCs?

MR. LYNCH: Well obviously, ther: 4« Lwo pointse
of view, i1ndustry has theirs and we | s . BUt
basically what we are stat. 1€ our position today.

DR. KEi “o a licensee, from this, does not have
any 1dJdea wie h=r something that he presents will be

coeptable to NRC because he doesn’t have any guldance as to
what 1s meant by "prevented.”

Only when he submites 1t and a reviewer goes over
and the reviewer doesn’'t have any guldance elther because
he's told to prevent it.

MR. NEWBERRY: The guidance 1g praimarily not in
the terme of definitions of "“prevent” or "minimize". The
aguidance 1s primarily in the terms of design concepts, in
termes of whether the system i€ a non 1-E or 1-E or whether
the power supply should be independent or not independent
from the reactor trip system power supplies.

The gquestion comes up, for the designer, should I
uee the i1nstrumentation buses that are used for my reactor

trip evetem Lo power the AMSAC or DSS or should 1 power that
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system from another buse and o, from a practical design
point ¢f view, what Hulbert 1s going to show you here 1 our
view of what i1ndependence means when 1t comes to where you
would get the power these systems.

DR, LEWIS: But what it says on .he view graph,
the previous one, 1€ that an FI.EA 18 required to demonstrate
the possibility of coomon mode failure 1€ prevented and we
assume that me.ng minimized.

Now an FMEA 1€ not a particularly great way to
discover common mode feilures and therefore, what 1s--this
1€, as a practical matter saying that you do an FMEA and 1f
you don’t put in common mode failures, you won’t get them
out, of course and that will be sufficient to comply with
the rule, as 1 see it on the previous slide.

MR. NEWBERRY: This 1s one place where, 1 guess,
our jJudgment will end up with the arguments opposed to us by
the industry.

DR. LEWIS: You have used that term very often, as
i1 thig 1¢ simply a two person contest between you and the
industry and presumably everyone, including even ACRS, 1g on
the same side in that we are trying to, you know, make these
plante as safe as 1s reasonable.

So 1t’s not a contest. We’'re trying to get at
what the basis~-

MR. NEWBERRY: I use the term "industry,” and
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perhaps Lthat '¢« not the best term. In thie case, 1t was a
gspecific dezign proposed at one of the plants, one of the

firzst CE plants that we looked at and what they had proposed

|
was o power supply designed from the same i1nstrument buses
as the reactor trip system.

DR. LEWIS: Why do you specify an FMEA to uncover
common mode tailures?

MR. NEWBERRY: Well, the--

"1IR. LEE: For the power source, we usually use the
primary loss of power, you have over voltage or under
voltage, those three conditione and it is based on those
three conditions, how the plant can cope with those type of
fai1lures.

And thie 1€ one of the designs that we accepted.
They have Class I-E, DSS and AMESAC that provides--the power
is provided from 120 volt safety bus. Those bus also
provide power to the reactor trip system and they give ug
the same,effect-“analySJs on the power failure and we're
satiafied with their analysis, and we accepted the design.

But our preferred design, from the first one, 1s
totally separate.

DR. KERR: Am I correct, this represents 2 designs
that were submitted to the NRC and were considered
appropriate?

MR. NEWBERRY: Yes, sir, that 1s correct.
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Hulberti, why don’'t yocu 90 ahead and describe this?

But the answer to your question, Dr. Kerr, 1g that
19 correct, these are two designs submitted to ug that we
found acceptable.

DR. KERR: Okay, thank you.

MR. LEE: The next item i1s the staff’s view of the
meaning of “"diversaty”.

"The basic premise behind the ATWS rule 18 to
prevent or minimize the common mode failures which
simul taneously disable the redundant reactor trip
circultraies.”

Our view 1€ that the reactor trip system 1 a very
reliabie system. The only reason for the ATWS rule was
mitigation system, 1€ to prevent a common mode failure.

So the whole emphasis on the ATWS Rule is the
diversaity. And, our interpretation 1 that the diversity
regquirement by the ATWE Rule 1€ a hardware of component
diversity and the method to achieve these, either by
component from different manufacturers or the function of
capabilities.

The function of capability could be the digital
system versus analog system or AC power source versus DC and
energize the energize status.

DR. KERR: Does that then mean the same thing as

functional diversity or when you say functional capability
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because that seemse to be different froam what 1 was hearing
earlier in which case, the functional diversity wasz not
congidered acceptable.

MR. MAUCK: This i€ Jerry Mauck of the staff.

Are you referring to the ATTU card, 1¢ that what
you're referring to?

PR. KERR:  Yes.

MR. MAUCK: Have you seen the ATTU card?

DR. KERR: I can truthfully say that 1 never heard

of an ATTU card before this morning.

MR. MAUCK: Well Dr. Kerr 1f you take a look at

the proposed GE ATTU cards, one 1n your left hand and one 1n

your right hand, they will be identical cards.

DR. KERR: wWell, my question was: Does functional

diversity gualify=--I1'm trying to uncerstand what 1s meant
byu functional capability.

MR. MAUCK: True functicnal diversity gqualifies,
/B

DR. KERR: True functional diversity.

MR. MAUCK: And the answer to your next question
18 going to be: What is true functional diversity.

DR. KERR: I was going to be more specific than
that., but that probably was the question I should have

asked,

But what you're saying is that 1f 1 use two
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1dentical carde, and have one of them doing one thing, and
one doing ancther thaing and one doing another thing, that 1s
not daversity.

MR. MAUCK: When you say one 1s doing one thing
and one 1s doing another thing, you mean that one 1¢ taking
a drfferent process signal and working on that process
s1gnal ?

DR. KERR: They're just doing different things.

MR. MAUCK: Doing different things, what do you
mean? 1 don’t understand.

DR. KERR: 1 don’t know what I mean except that
they are performing different functions. Ore 1s opening a
ewitch, one 18 closing a switch, for example.

MR. MAUCK: No. If the cards are, in fact, takina
two different procese signals and it’s not the same process
signal over in the trip system and the ATWS system, then
that 1¢ functional diversity.

DR. KERR: So it would be possible to achieve
partial diversity and that would be acceptable with two
icdentical units?

MR. MAUCK: As long as one unit, the same units an
poth systems weren’t processing the same signal, yes. But 1
think that you’'’ll find thet GE i1s using our level 1in
pressure for ATWS or actuation and in all cases, the GE

plante that have this diversity groblem are using the same
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DR. KERR: S0 the problem 1€ that they are not

identical but that they are using the same si19nal?

MR. MAUCK: That’'s a two fold problem. You
wouldn't have one problem without the other. You cannot
have the diversity problem 1f they are not i1dentical or and
1f they are not processing the same signal, true.

DR. KERR: Okay. That’s <clear to you. L 1an'L
clear to me yet, but let me think about 1t.

MR. MAUCK: 1 guess 1t’s more clear to the staff
Lhan 1t would have been down i1n the trenches looking at
these things since 1985.

DR. KERR: Well, one can get so far down in the
trench that one can’t see daylight.

MR. MAUCK: That's true and 1 3uess we’'re not
trying Lo get that far down in the trenchee and we don’t
tbelieve that we have on this particular i1ssue.

MR. LYNCH: Doctor Kerr, diversity 1S not a new
phrase in the regulations. It’s there in Appendix A and the
¢classic interpretation of i1t, since Appendix A has been
around, 1 daversity in praincipal which, I think, would
cover your approach, in termeg of functional diversity.

our concern, as Jerry has, 1 think, correctly put
iL, 12 the two, the i1dentical componente and the function

are. in this case, both identical. The same signal, same

Heritage Reporting Corporation
(202) 628-4888




electroriie circuitry, same oulput. We believe that 1€ Just
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a little bit too common.

o bR, KERR: S0 that any reasonable person would

1 probably agree with you?

MR. LYNCH: Hopefully.

¢ MR. LIPINSKI: There 1s one other aspect. They're

7 talking about energize Lo achieve function. Another

8 function 1s fail safe design such as 1n a loss of power,

9 vour function takes place, faillure of & component, your

10 function takes place.

4 But 1f you say you want to close a contact to get

12 a function, this is contrary to the fail safe designh, SO NOwW
. { . you're giving up some of your reliability.

14 MR. LEE: The reactor trip system 1s fail safe

&5 design. Again, emphasized on ATWS rule 1€ nct the

le reliabilaity. 1t deals with some common mode failure type

17 SCENEr1o

19 MR. LIPINSKI: If you could quantify your common
20 mode failure and tell ne what it 1 you’'re concerned about,
21 generally you can design for 1t. Right now you’'re saying
2e you're going to examine the designe, look for common mode
23 farlures and hopefully see none.

<4 But you think there are some residual common mode
25 failures that you can’t identify and that i1s why you want
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your diversity.

o LEED  Riaght,

MR. LIPINSKI: Having that, when you ask for a
ocontact to closze, rather than to fail open, you have given
up some of your reliability, by having gone in that
direction of diversity.

MR. MAUCK: Well that contact to close 1€ Just i1n
conjunction with the other two arguments. Also what you're
trying to look at on the ATWSE System, 1 to not have an ATWS
System that 1% i1nadvertently putting the rods or causing the
resert pump tripe to trip so one of the--I think one of the
goale i1e to avoid these spurious trips and a fail safe
system 1 more prone to spurious trips.

MR. LIPINSKI: But that is when you start going
inte multiple logice where not a single train causes a
function to take place, you have to have combinations of
fallures,

MR. MAUCK: Right. The ATWS Rule doesn’t require
redundancy and 1f you have a single train and a single
channel that is energized, that is de-energized to actuate,
then you're very prone to trips.

MR. LIPINSKI: This is the entire question then in
terme of the reliability. If you're going to insist on
something being diverse, hopefully it has equal reliability

to what vou could have in there in the first place and 3T -4t
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doeen't, then you're giving something up. Take a close 1cokK

at that reliability.

MR. MAUCK: 1It’'s very hard to uantify reliability
on these electrical units, Tne traip system reliability 1is
quite hiah and 1 guess we anticipate that the ATWS systems
that they are putting in, at this time, ae not gquite as
hiah, but we feel that that failure in the reliability 1is
more due to the lack of i1ndustry’s cooperation with the
technical specifications and we believe that our power
testing will greatly increase reliability of ATWS, not foing
to identical componentse such as the ATTUs.

There are a lot of other componente that are
probably as reliable and I would guess, more reliability
than that ATTUs.

MR. LIPINSKI: But what you’'re saying is--1 can
appreciate the fact that you might go to a different
manufacturer but hopefully you ought to be able to
ressurrect the data that goes with the component that you
think 1& good enocugh to do the job. That they will select
the component not known numerically, but 1ts reliability 1s.

MR. LEE: Bul the ATWE System does create a back
up from any failure on the reactor trip system. We have not
tried to bulld an ATWE System as reliable as the reactor
traip system.

MR. LIPINSKI: I'm talking about the individual
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| replacement of senzor for <ensor that you're talking about.
2 MR. MAUCK: Not senscor-~-not sensor. The zensors

3 are the same.

4 MR. LIPINGKI: What was the name of the device you
5 were using?

€ MR. MAUCK: This 18 a transm:tter trip unit, bu!

? it’'s the signal conditioning device, 1¢ stable.

8 MR. LIPINSKI: But 1f you're going to replace one

9 with another, you ought to know what the date 1€ on the

10 firet one and what the date 1€ on the second one 1n order to
11 make a judgment on the acceptability of the replacement.

12 MR. MAUCK: Well, we don’t even do that when we

13 look at the trip system for a piant that is coming through
14 the licensing stage.

18 we don’t get down, as you say. If we did that, we
16 would be way down in the trenches and we would never see

17 daylight.

18 If you expect the staff to get down into component
19 level reliability for each piece of instrumentation that

20 they have got that is safety related i1n a power plant, we

21 would never get a plant license.

22 I think that we have to assume that industry Knows
a3 that there i¢ a reliaoility goal and that they are out there
24 purchasing things that have the required reliability.

25 DR. KERR: Let’s assume that industry does Know
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that Apparently you have corncluded that this particulat

segnent. of industry that 1= proposing this doesn’t know that

or they wouldn’t be propoging--

MR. MAUCK: No, no. GE has proposed a reliable--
as relirable as a trip system, by using the ATTUs because
it's he same device, but what they haven’t proposed 1%
something to prevent the common mode failure and thear
justification was that this switch that changed the final
output relay on the ATTU card and I think that 1is the only

difference 1s that the relay and the trip system 1s

gnerglzed and the final relay which is, I would guess, about

two percent of all the components on the card 1s the only
different component that 1€ in a different state and that
Judyge doesn’t cut a1t.

DR. LEWIS: Doesn’t cut i1t in what sense?

MR. MAUCK: That doesn’t meet out diversity,
having one component on the whole card in a different state.

DR. LEWIS: It doesn’t meet it in terms of the
straight reading, not in terms~-in terms of reliability or
in terms of straight reading?

MR. MAUCK: No, not reliability. We're not
discussing reliability.

r

DR. LEWIS: Just the straight, the straight

meaning~y-

MR. MAUCK: It doesn’t meet--that was thear
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interpretation of beir 3 able to have diverse ATTUs, that one
o component on this card that has hundreds of components on 1t
S 1€ 1 a4 dafferent state.

4 DR. KERR: Would 2 be enough?

5 MR. MAUCK: No.

(A DR. KERR: Three?

MR. MAUCK: Well, you have to 1ook at how many

3
~

8 components are on the card.

g DR. KERR: That'’s what I'm looking at and you told
10 me there were about a 100 components and I'm trying to find
11 out how many would have to be different i1n order that it
12 woulu be diverse.

. 15 MR. MAUCK: Well, not all the components on the

1 4 card have any state definition with them. There are a lot
1D of passive componentse on the card and £0 you wouldn’'t expect
16 passive components to be in a different state.

} 7 PR. KERR: So your answer 1€, I don’t know?

18 MR. MAUCK: My answer 1% 1 would expect all active

19 components on the card to be 1n a different state.

20 MR. LIPINSKI: I would venture to say that 1f you

2] take that zame card, and the first one i1s one that i1s really
i aneralzed and failure of the relay causes action from the

pd card, when you 9o Lo the reverse state and you have a relay

24 that 1¢ de~-energized and cdo a reliability analysis on both

less

i cards, you will faind that your second diverse card has
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reliavilaty than the first card, which relay i1s normally
energized, in terms of being fail safe.

MR. MAUCK: True.

MR. LIPINEKI: And since you're diversity, you
have qone for something that hag lese reliability.

MR. MAUCK: But I would argue that that change 1n
individual component or board reliability i1s not significant
in terms of the overall objective of minimizing the
likelihood of a common mode failure between the reactor trip
gsyslem and the ARI.

DR. KERR: I it valid to assume, from what 1 have
heard €o far, that the staff i1g not concerned or does not
l1o0ok at overall reliability.

What you do look for 1s a system that will
minimize common mode failure 1n so far as engineering
Judgment. and practicality 1s concerned?

MR. LEEY Yes,

MR. MAUCK: 1 guess that’s true up to a point, but
ag 1 stated previously, to aciually get down and find out to
the nearest tenth of a percent of hundredth of percent
whether some particular black box 18 99.9 98 percent
reliable is very difficult and 1 don’t know--

1f you’ve got a way that the staff can take an
applicant’s drawing or licensee’'s drawing and look at his

reliability analysis and prove that that i1s correct in the
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time frame that we're allowed to work on these things, we'll
e willing to lasten.

DR. KERR: 1 am unreasonable, but I hope I'm not
that unreasonable.

MR, PMAUCK: 1 don't think so. 1 think it's very=~

DR. KERR: The point 1 am trying to make 1s that
diversity i1e receiving a 1ot of emphasis and rightly so,
because of the ATWS Rules talks about diversity.

MR. MAUCK: Raght.

DR. KERR: And to some extent you're slaves of the
rules that exist.

MR. MAUCK: Trues.

DR. KERR: But you have said and 1 agree with you,
you can’t quanrﬁfy this.

MR. MAUCK: True.

DR, KERR: So you really don’t know how much you
are adding to the reliability by insisting on diversity.

1t may be a very small quantum or i1t may be
zomething very large. You are forced, I think, to be very
guantitative about something--quantitative in the sense you
insist on it, which you can’'t quantiry.

And therefore, you don’t really know whether you
are adding to existing reliability wvery much or not or as
Mr. Lewis suggested, maybe you’'re making it less. And, 1t

(e

i, that part of the process about which I have som2 concern.
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1 don’t see how you could analyze every carcuit, 1
agree, but 11 does seem to me that we all have an obligation
to try to determine, as best we can, even 1t the rule
@xi1sle, 1t 15 accomplishing the ultimate purpose and the
ultimate purpose of the ATWS Rule certainly wasn’t
diversity, 1t was an increase in the reliability of the trip
syatem.

MR. LYNCH: I would like to throw something in,
zir, to help clarify the picture about reliabilaty.

Let's 9o back to safety related components. The
staff recognized longy ago, when 1t created Appendix A, that
indeed it could not get down to the nitty gritty of being
able to quantify reliability of individual componente or
systems of components.

As a result i1t took a basic three pronged approach
to Lry to avoid the problem of not being able to accurately
gquantify the components. The first approach was redundancy,
single failure, board analysis required. '

The second thing was physical separation. The
third thing was tech spec surveillance.

Now what we're faced with, as of now, going back
to the non safety components which is what ATWS 1s really
composed about, is we don’t have, as of this moment in time,
tech spec requirements on surveillance. Theoretically a

comsonent can be put in a plant and run for 40 yeare and
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] never be tested because there’'s no tech spec requlirement on

&)

1
|
i
it and 1t's not safety related. |
- It'e not quaite true. I'm stretching to make a
4 point. But what we're saying 1s the staff has never been
5 given the task nor has 1t assumed the task ofétrylng to
¢ quantify reliability on components or systems.
7 DR, LEWIS:s Can 1 just inter ject two things, 1f 1
& maty
9 One i1ig that 1 think we have to start with the
10 presumption that everyone 18 on the same side 1n trying to
14 assure the reliability of the SCRAM system. What Bill saic
1% ig absolutely right, the 1ssue was not, at the beginning,
. 13 not the ways to do 1t, but the assurance itself and the way
14 comman node failures became i1mportant was that when one did
15 the standard probabalistic risk assessments of the SCRAM
16 gystem, the likelihood of failure turned out to be very
¥y amall because there really wage so much redundancy built into
18 the «ysatem and whenever tnat happens then the praimary threat
19 does become common mode failures and most of them are not
20 predictable. There are plenty of antidotes that tell us
Pl that they happen even though we don’t foresee them.
o8 So 1 have no problem witq a concern about common
V.4 mode failures.
=4 The problem I have is with the sort of knee jerk
P response to the problem of coumon mode failures in there 1€
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a set of rulee which, as we have learned this morning are
very ambilguous and depend very much on conflicts i1n Judgment
between he staff and the vendoirs and the owners and what
have Yyou.

And whenever one has rules which cannot be stated
clearly and 1 think 1t really has come through that these
rules are not stated clearly now because they come to you
and you have judgments which are different.

whenever that happens, 1t’s very similar to having
laws which are fuzzy and then 1t’s up to the policemen to
decide whether you broke the law or not.

we have speed limits Just to avoid that because
the real law on speed limits is that you shouldn’t drive
carelessly ore recklessly but it turne you that you can’t
leave that to the judament of the policeman and therefore,
we have a speed limit and even at that, we have such slop.

When we depend on the comparison of judgment
between the staff and the vendors and industry, we're
depending very heavily, and I got to say 1t, on the fact
that you're better ngineers than they are, unless you
believe that they’'re not interested in the reliability of
the system and 1 don’t believe you’'re prepared to say that
in public. I don’t think you’re even willing to say 1t 1n
private.

And therefore, we are depending a greatl deal on
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] your bheing better than they are. Why should 1 depend on
¥4 that? Don’t answer that question.

3 MR LEE: Well thig—~

4 DR. KERR: I hope you find thise discussion

o interesting, Mr. Lee.

€ MR. LEE: This pretty much concludes my portion of

7 Lhe presentation.

8 The detalled status 1 shown 1n the handout. The
] next 1tem 1+ exemption request process and 1t will be
10 addressed by Mr. Lynch.
11 MR. NEWBERRY: While Hulbert 1€ there and before
12 we get into the exemption discussion which Mr. Lynch 1s

‘ 13 prepared Lo discuss.
14 As Hulbert said, there is an attachment to your
15 view graphs I pelieve, which lists our understanding of
16 where each plant 18 with respecce to their i1mplementation.
974 You can see the system abbreviations for each part of the

18 ATWS Rule heading each column and a date or a yes which

19 describes our understanding of when he would 1mplement that
20 part of the system or has already implemented it.

21 So we would be happy to respond to any questions
4, you have on those tables.

o DR. KERR: 1 appreciate the tables and 1 don’t

24 have any dquestiors at this point, but 1f questions do come
fiees up, we can get them 1 am sure.
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But thank you for providing those.

MR. LYNCH: I’'m an engineer, 5o I hope 1 don’t
sound like an attorney as 1 star” down this path because 1
dar’t have a license to practice law.

But with respect to the exemption process, there
are & number of avenues that industry can go and Dr. Lewis
1¢ guite correct, when the staff takes a position, 1t 1€ the
staff’s position and not truth handed down frem on high.
AN as a result, 1t 1s subject to an appeal process.

The basic process of appeal 1s admimistrative and
legal 1n nature. I am going to Jjust describe the
acdminmistrative procedure.

Any utilaity has the right to come in through our
administrative formal process and go through an appeal
process, basically at the branch chief level, the AD level,
the division director iavel, the office director level, as
high as they wish to go pursuing that. And, it is a fairly
formal process. We ao have proucedures governing 1t and it
ien’t very legal in nature so much as 1t gives the industry
appealing the--the licensee appealing a particular staff
position, an oppoertunity to assure itself that each level of
management in the chain of command has had a chance to hear
thelr best case.

This process has been used on many other lssues

and 1t hae cut both ways. Sometimes the licensee has
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prevalled and sometimes the staff position has prevailed,
but we are not arbitrary, at the working level reviewer or
branch chief may take a pocition and that 1 the end of 1t.
That administrative process does exist and has been used
guite freguently by i1ndustry.

There 1 another formal processe which 1€ more
legalistic 1n nature and that is 10 CFR 50.12, allows the
licensee Lo basically request that exemption provided they
meet one of € individual crateria and without reading the
whole section 50.12 and, without reading the whole section
of 50.12, one of the 1ssues there would be financiil
hardship.

Another criteria that could be met and would
csatiesfy the requirement for the exemption would be that the
Llicensee approach meets the intent of a rule.

Thise process was used by Loulsiana Power, 1it’'s
Waterford unit, at Arkansas and at San Onofre 2 and 3. We
dig consider this, hoth internal review. We did consaider
this at meetings. We did send out, as I said earlier,
letters denying those exemptions, detailing our reasons why.

For example, on the BWR, those are CE plang. On
the BWRs, as recently as last January, we had a meeting with
the owners group, where we thrashec out thoroughly the
cguestion of reasonable and practical. Industry did take the

position that the rule itself did i1nclude an exemption
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process within the rule by guoting the words 1n the
statement of consideration or i1ssue with the rule, namely
the concept that diversity 1 required to the extent
reasonable and practical.

Te help put your minds at ease, that I’m not an
attorney, we would first look at reasconable and practical
from the point of view of technical feac<ibility and what we
are really talking about i1s a relatively low level of
technology. We're talking about circuit breakers. We're
talking about wires.

1 think a very bright junior high school student
could design such a system, assemble it and test it, so

we're not talking about what the staff 1s looking for 1s

comething that is pushing the limit of technology, we’'re

really talking about very basic wiring logic and hard wire
logic 50 we have always addressed it from that particular
point of view.

Just as a footnote, 1f it was not technically
feasible, the dollars involved would sky rocket. 37 1t as
Lechnically feasible and is the low level of technology that
1 am talking about, the crose would be relatively minimal.

Now, on a personal level, if somerody were to tell
me a $100,000, 1f 1 am pay for i1t myeelf, that’'s a large
dollar amount, but 1f I am looking at a $4 billion power

plant and 1 am advertising that cost over a 40 year life
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time, 1 would jave to say, from an accountant’ s point cf
view, that's not very much.

Basically, the staff stands ready, 0 as not to
have the reviewers at the branch chief level or at the AD
level or the division director level view--be the last word
on 1%.

We always stand ready, by law, to entertain any
exemption request per 50.12.

I don’t know 1f that 1s the level of detail you
wanted, but that's a compromicse between a 2 second and a %
hour presentaltion.

DR. KERR: Mr. Lewis.

DR. LEWIS: If I might just say a couple of words.

One 1is that somehow the appear process doesn’t
give me a great deal of comfort because it’s an
admiristrative appeal process and normally when there are

technical conflicte and we are talking about technical

conflicts here, 1 would like to see them appeal to better
and better and more competent engineers rather than higher
and higher level people within the system.

Unfortunately I recognize that in the nuclear
safety business. In the end you end up i1in the courts which
are singularly incapable of judging these technical
gquestions, so I would rather not see them appealed up Lhe

l1ine. but resolved at the best possible technical level,
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whatever that i1s.

The second point 1 would like to Jjust say 1s that,
whereas the i1mplementation of these i1ssues may be at a low
tech level, i1nvolving wires, relayg and so forth, the 1ssues
of reliability of very complex systems are far from
simplistic. They challenge the hardest part of reliabilaty
analysis and ve have been harping all morning on the 1ssues
of reliability analysis and I don’t agree at &l1 that those
are trivial, when you deal with these questions. Even 1f
the implementation may be 1n terme of relays and wires.

MR. LYNCH: I fully agree with you, sir, and as 1
mentioned earlier, just a few moments ago, the staff has
gireat difficulty with reliability and 1 would call to your
attention with the concept of PRA was first brought before
the ACRS., the ACRS did indicate, as 1 recall, that it was an
interesting concept, but they were concerned that with the
1imi ted number of plante, that there was an insufficient
data base to have a fairly reliable set of statistics to
plug into a fault free analysis process and I think we have
not, as & staff, yet been able to solve that problem.

PR, LEWIS: well, you know, all I can say 1€ that
I wasn’'t on ACRS at that tim=, but T will agree with you
that ACRS did not understand PRA very well.

DR. KERR: However, there 1s a difference between

PRA and reliability of fairly simply, well understood
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conpaneants with which there 1 a 1ot of experience, and 1
lon bt Lthink that even the ACRS had difficulty with that
particular part of the total PRA process. And, 1ndeed,
one of the problemg with the reactor trip system, as you
recognize after all these yearse, somewhat better than I,
probably 18 that we are reqguiring that 1t be extremely
reliable, more 0 than any other component or system 1n a
power plant, so far ags 1 can determine.

And, 1t’s for this reason that I keep harping on
rellability rather than diversity or redundancy or whatever.
What we are trying to achieve in this system 18 reliability
and 1t 18 such an impcertant system that it behooves those of
us, noet in the trenches and those of us in the trenches, to
use whatever tools are available, insofar as we can, to try
to achieve that.

MR. NEWBERRY:I think we certainly agree with that
obhjective. After going through our part of the agenda here,
I would make just one observation.

Most of our discussion was focusing on the places
where we have disagreed with proposed designs from the
gifferent utilities. We didn’t say too much about where

plants that proposed acceptable designs have implemented

acceptable designs and I would only say that 1 think all of

our objectives are to improve the reliability of the SCRAM

function and improve safety at all the nuclear power plants.
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I think that the systems that have been 1nstalled

and will be 1nstalled would do that. 1 would hope, as the
owners aroups go through their part of the agenda, you would |
get a broader picture of the progress that has been made and <
\
should be made and continue to be made i1n the next couple of ‘
yeares. I
The ATTU 1ssue, the 1ssue of insufficient
diversity in a few CE plants are really, ags 1 said, the two
remaining 1ssues-~-there has been a lot of work done by the
industry. Where we have looked at 1t, it’s been good work
and we have accepted 1t and are proceeding with
implementation.
S0, I don’t know that it's a fair picture of the
overall ATWS implementation project to Jjust use those two
open 1ssues as an example of where we are.
MR. LYNCH: I would like to address your last
somment, sir, and specifically Mr. Lipinskl hag raised this
point also, as Dr. Lewlis has.
we don’'t disagree with you, that reliability 1s an
important factor. And to show you where 1 stand, 1if
industry were to come in and make the point that there was a
significant degradation in reliability to go to a diverse
component we would, ~f necessity, be forced to accept thear
position almost i1nstantaneously, but nobody has made such a

case that 1f a different component, as diverse component 1s
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eea. whether from the same vender or a different vender ,

that there 12 any quantifiable reduction i1in reliabillaty,

Since that argument hase not been made, we're not
free then to say that requiring diversity i1n components 1%
reducLion an reliability.

If, indeed, i1ndustry can come 1n and make that
case, very succinctly, we would immediately, 1 think, agree
with them. I can’t speak for the whole staff, but if they
were to say that 1 the most reliable unit and there 1s a
faclbor of 2 or a factor of 10 reduction in reliability going
to a different component, the staff would give that great
weighl 1n this decision making process.

But that--1 am emphasizing for the third time,
that position, that presentation, hag not been made by
industry.

DR, KERR: Thank you, Mr. Lynch. Anything else on
this subject?

1 assume that we covered the detalled status on
selected plants with the chart to which you referred us?

MR. NEWBERRY: Yes, sir.

DR. KERR: I’m not sure how that last item--how
did the last item on the agenda? Did 1 suggest 1t be put
there and then forget 1t?

MR. NEWBERRY: Well we thought that--

DR. KERR: Thise was regarding some resert pump

Heritage Reporting Corporation
(202) 6€28-4888




55
traip failures? Maybe you should jJust tell use about 1t, 1f
you can, without an exhaustive analysis.

MR. NEWBERRY:. There 1€ certainly one recent one
of interest to us. Some of the boiling water reactore use
trip design that opens the fuel breaker to the MG set for

Lhe recirculation pumps. There was an event that occurred

at Frermi, a few months ago, where a breaker failec to open

when 1t should have and investigation led to what 1 believe
wae the route cause of i1nadequate maintenance of that
breaker .

There had been problems with that type of breaker
over the past few years, but reviewing the record, the
plante that have been maintaining them seem to not be having
problems since the service information letters and other
maintenance information were provided by the vender to those
plants.

S0, as a result of that event, we have a few other
activities on going, I believe, there still may be a better
way, & more reliable way to trin the resert pumps.

As some plants have, there 1€ an i1n line breaker
going to the MG set that appears to be doing a better job. I
have talked to the GE owners group about looking at what 1t
would take to modify plante along those lines, to change the
des ) gn and also there is a recent memo that I saw where the

staff has proposed thizs as a potentially new generic l1ssue
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1 Lo look at the reliability of resert pump traps, €0 it’s

2 goeing Lo be an ongoing 1fsue.

& DR. KERR: Was there some reason why the

A maintenance 2on the unit at Fermi was not correct or maybe
5 Lhey didn’t know that the breaker was there.

é MR. NEWBERRY: I believe there was a programmatic

7 Lreskdown 1n taking the information that came to the plant,

8 Lhe correct maintenance information, such that it did not

o make 1= way into the plant procedure.

10 DR. KERR: Okay, thank you.

4 MR. LYNCH: If there are no further questions on
12 this 1ssue of ATWS, we would then move on to the next agenda
13 item.

14 DR. KERR: Okay, let’'s do 1it.

15 MR. LYNCH: Okay. That falle into the bailiwickK
1¢ of the Reactor Systems Branch and we have Wayne Hodges here
17 who 18 branch chief and we have two individuals who will be
18 making the prezentation. As 1 mentioned earlier, Dan Fieno
19 and Howie Richinges and I am now going to turn the microphone
20 to them.
21 DR. KERR: Thank you, Mr. Lynch.
e MR. RICHINGS: 1 am Howard Richings, the Reactor
o3 Systems Branch. 1 am going to discuss the inner actions of
24 AWR and some hydraulic stability oscillatione with the ATWO.
g Ever since the LaSalle event, the interest in

Heritage Reporting Corporation
(202) 628-4888




184

57
pucillatione Lhat has basically divided off into areas, one
dealing with asymmetric oscillations. First mode harmonic

primarily an which the oscillations occur acrogse the core,

but in which the average power of the reactor doesn’t change

very much.

A good deal of the effort on the part OWnNers
groupse calculations and staff consulitant caiod tions has
been devoted to this area, but i am not going to discuss
thie areas since 1t ian t «vidently directly relevant to
ATWS, but wnly tiha sscond area in which there are symmetric
( tions 1in which, at least, in the course of the

llations , tLhe power does change significantly over the
entire reactor and those become the areas of interest.

The basic guestion 1 willl the oscillations 1n
and of themselves or via some other process, inter action
process, increase the average power of the reactor so that,
in the course of those events 1n which energy 1€ being
dumped into the suppression pool, that the average power
will increase that suppression, pool temperature beyond
limite which are deemed desirable for the prevent.

The events, of course, are primarily those
isolation events in which this suppression pool action
OCCuUrs.

The other associated problem 15, will these large

oscillations affect what the operator does or what the
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cystem does 1n some way which will also accomplish the same
undesitrable affects, average power, i1ncrec=e 1n Lhe reaclo
increased temperature i1n the suppression pool.

There has been a good deal of efiort by tLhe BWR
owners group in thie area with thus fai calculations
primarily by GE although EF:I 1€ now beginning to get inlo
the calcBulationa. area also.

Bul an the area of the large symmetric
oscillations, GE has maintained, from the beginning, that
they did nol believe that large oscillations 1n and of
themcelves wulld 1ncrease the average power, that as long as
the praimary system parameters like inlet flow and €o on
remained as they should be in the system, that they would
not affect the power.

They have done, with their TRAC code and 1ts three
dimensional caleulations, a calculation of large
vacillations and it 1 their contention, from thais
calculataion, an particular, that they have demonstrated that
there 15 no siganificanl power increase at any variation
geen a1n the course cof these calculationsg or residual system
effecls occurring as affecte of changeg in the initial
conditions.

DR. KERR: 1Is there any reason to believe that
TRACT 18 capable of handling this problem? 1 guess there 1<

orf GE wouldn’t be using it, but certainly 1t wasn't
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reanonably intended Lo handle thie problem necessarily.

MR. RICHINGS: They are doing benchmark
caleulations, at least the Lafalle event, to see that 1t can
produce as a type of results that were seem 1n LaSalle and
perhaps others.

We have not, as yet, seen their complete program.
We are sti1l]l awailting their report on thig subject, so we
haven’'t done an official review in this area. But they have
and or will do bench mark calculations, as 1¢ going to be
true throughout the calculational program, both of our
sonsultants and of GE and EPRI.

As of this point, the general consensus appears to
be, yes, it’'s perfectly capable of handling this type of
problem. That includes our consultantse too from, for
inctance from INEL, which you 1€ alsc going to be using TRAC
in this area.

So, as far as we know, at the moment, there 1 no
reasocn to doubt that 1t can handle thise reasonably well.

MR. HODGES: le the major obstacle to using TRAC
for a2 problem like this, 1s the pocketbook. It’'s a very
expensive analysis.,

DR. KERR: And this 1s also a problem that is not
well analyzed as TRAC and other codes have been demonstrated
to work well if one has sufficient data so that they can be

tuned Lo deal with the problem, as you know better than 1
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and 1 guess I would~--9o0 ahead.

MR. RICHINGS: Our ultimate, of course, decision
will be based, not only on TRAC, but on our consultant’s
codes and a number of calculational areas, all of which will
ve bench marked as much as posgsible with experimental or
observed data from plante and there have been a number of
cases 1n which there have been relevant oscillations of
reazonably large magnitude, at least up to a 100 percent
type power osclillations.

There has been, thus far, peer review of the GE
calculations by EPRI. We have had several meetings with GE
in which these calculations have been discussed, but as 1
csay, we have not yet received the first report on the
subject, which is due about now. It was due sometime 1in
April, 2o we expect to see 1t almost anytime now.

But GE, alt least, and the owners group and
precsumably EPRI, €ince I have heard no adverse comments
coming out of EPRI thus far. Their basic conclusion 1s that
there 1< no evident problem in this area. They have not yet
explored the subject of oscillation inner actione with the
gyctem and with the operators. This 1€ now being done by
EPRI. EPRI recently started in this area. We have no
resulte from them yet in this area.

DR. KERR: Okay. Now let me see 1f 1 understand

your firset statement that there are no problem. Thas
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implies 1f one did not shut the reactor down with *he traip
system, but presumably did get pump trip or--~

MR, RICHINGS: Yesz. The situation 1¢ Jjust afier
Lthe initial 1solation event, the reactor has gone to part
power beacause of the pump trap. It 18 s1tting there at some
30 percent power or so and presumably now oscillating, as
differing from the previous calculations, although GE dad
include oscillation type calculations 1n their previous ATWS
wolr'k in this area. The only question 1<, at that time, they
were i1ntroduced somewhat artificially and were they done
approfriately at that time, which 1€ why 1t is being
examined at this time.

DR. KERR: Now when they say there would be no
problem, that means that the average power would not be any
greater than--

MR. RICHINGS: Right, the average power would
remain the same and the suppression pool i1ncrease 1n
Lemperature would be as already approved i1in the previous
ATWS calcoculations.

DR. KERR: Okay, thank you. Juet try to state a
little bit of the basis for why there is even a guestion.
1f you try to say from a first principal’s view point, well
I've got a certain amount of feed water going 1n with a
certain amount of sub cooling, and the water level 1s going

address 1tself to support whatever average power you're
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] putting in there, you can make a relatively simplistic
2 argument that i1t shouldn’t change, but the power shape 1%

) such that the-~-1t 1s not synmetric 1f you pool an averayge

4 power . The top half 1€ not the same shape as the bottom

6 althouah 1t waz thought that 1t was due to a decrease on the
) feed water temperature, there was an observed increase 1n

g power and o those two together, at least, ralsed a question

S half of the oscillatory curve and the fact that the LaSalle,
9 Lhat needed to be looked at, but from a simplistic

10 cstandpoirt, you would not expect to have the power to 9o

23 out.

: By DR. KERR: But I con’t think this 1€ a simplistic
. process or a simplistic argument is not going to tell you

14 much about 1t.

1€ MR, HODGES: It’es not a simplistic process and

16 that’s why we're going through all of this.

5.7 DR. KERR: I just wanted to say, this 1s your gut

18 reaction baszed upon a simple look at i1t says 1t should not

19 increase, but the power shape ig not symmetrical--the

20 oscillation 18 not symmetrical, about an average and

21 therefore, you want to look.

22 MR. RICHINGS: £z of this point, GE and the

s, owner'’s group have indicate there is no further need to do

24 these large oscillation calculations and we have asked them

in

to do more.

3
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As of the moment, this 1S on hold until we do,
indeed, review the written report on the subject and come Lo
a more formal decision 1n this area.

S0 there £till may be more or there may not be
more neged for further large calculations.

The EPRI work on inner actions, however, will be
Soing wh.

DR. KERR: The EPRI work on the inner actiong--

MR. RICHINGS: On tihe inner actiong of the
operator and the system because of the existence of large
ogcillations.

DR. KERR: Thank you.

MR. RICHINGS: Now for out consultants work in
thiz area that has been going on, B&L has been using RAMONA
and the EPA, which 1& Engineering Plant Analyzer, which is
also called by various other initials at various times like
HIPA and =0 on. 1'11 call it EPA here,

That i€ incidentally a point Kinetics with
neutronics in 1t whereas RAMONA i1g running full 3-D, very
much like the TRAC 18 except in its form as its used at
Brookhaven, it 1s much more rapidly operating codes and
TRACT and therefore, can be used a little bit more freely
than TRAC 3-D can.

The problem with RAMONA, however, that was

oscillationse where the primary interest 1¢ one of Jjust
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] leoking at the large oscillations and seeing what they do in

and of themszelves 12 that RAMONA has numerical problems 1in

3 Lhermal hydraulics, has thug far these probleme and it

4 basically breaks down for doling these calculations when you
$ get to large oscillations. The primary effect 1€ that 1t

[ takes forever to runt he calculations once you begin to see

Lhie, particularly when you get to reverse flow with the

& 1nletz, the system Just breaks down.

iz New thermal hydraulics 18 being introduced 1i1nto

10 the system. That’s going on now, but that has halted work

11 that has been going on with RAMONA and therefore there 1s

12 from RAMONA no si1gnificant output in this area other than
. 1.5 the large calculations which did occur. They weren't nearly

14 as large ¢ we would like to have them, on the order of 100

15 percent oscillation, showed no particular signs outside of

16 Lthe system affects, once again, of intrinsically causing

X7 proplem areas.

16 But., we have not reach any conclusion in that area

19 vet because of RAMONA.

20 The EPA calculations have explored a number of

21 ATWS scenarioe. They have begun to get into this area of

Y g looking at a number of scenarios, seeing what the

i cscillations themselves, we haven’t gotten into any

24 questions of operator action here, but seeing what the

&5 «y.tem 1s doing and seeing what the large oscillations are
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doing to at.

There 1t tendency on the part of those at
Brookhaven running the EPA to believe that there are,
\Nndeed, power 1ncreaszing affecte from oscillation, but thus
far, the calculationeg which have been one, do not give any
clear separation of effecte or any quantification of w it
might be going on there. So we are contanuing to explore
the types »f calculations which might be necessary to
further examine thie question.

We are right now 1rn a state therefore in which we
have some €light i1ndications that there may be a problem
here, but we are no where near yet ready to quantify 1t and
say that there 1is.

DR. KERR: Remind me again, what 1s EPA?

MR. RICHINGS: FEngineering Plant Analyzer. ABWR
for handling the entire system primarily, with point
kimeticse in the core, €0 1t can handie symmetric
ozcillations, but not asymmetric oscillations.

DR, KERR: Thank you.

MR. RICHINGS: And the last slide. The future
plans are, as 1 said, to improve RAMONA to get the thermal
waraulics improved so that those types of calculations can
be done. We intend to bench mark RAMONA against, at least,
LaSalle and hopefully Ostrisham--Ostrisham because 1t 1s an

asvmmetric one and ite interest to the other side of the
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problems which 1 am not discussing.

And then we will go on to a--once Lhat 1
accomplished, we will go on to explore these large
oscirllations again with RAMONA.

The EPA, as 1 said, further scenarios are going on
te altempt Lo gquantify what those calculations or Lo what
the neople doing those calculations believe are indications
of a average power increase.,

Aleo, we're beginning work with INEL using TRAC in
a 1l-D moce for these calculations. They too will be
exanining scenarios as a separate code in this area, sort of
as a supplement to the EPA. In the 1-D mode, it is, of
courze, capable of operating much more quickly than thz 3-D
mode <o we can do a number of calculations there.

TRAC 2 will be bench marked against some of these
aventz and RES hasgs set up a review team, i1ncluding
kriowledgecable membe-s throughout the NRC staff and through
consultant’s areas and we are, 1in ths'group, saetting up an
examination of the whole problem and seeiny what
calculations should be done, need to be done, what the
explanation of the calculatione results are and €0 on.

This has been in effect for about a menth now and
will contanue on for the next year or so. The basic
program--calculational program in this area 1€ expected to

continue on the order of another year or so before
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everything 1= settled. A good deal of the work, of course,
hae to do with the Asymmetric calculations. All the
bulleting we put out thus far have to do with the asymmetric
calculations, not with the ATWE problem.

And that 1€ all 1 intend to say to day.

DR. KERR: Who 18 resoonsible for the RES review
Lean

MR. RICHINGS: RES 18 running 1t. You mean & name
or what?

DR. KERR: If there 1€ a name.

MR. RICHINGS: Harold Scott 1s the person 1in
charge of setting up that review team. I’m not quite sure--

DR. KERR: Dces it have a chairman or 1€ it a 3 or
4 person committee with no head, how does 1t operate?

MR. RICHINGS: The chairman 1€ basically either
Dave Visette or Harcldad Scott of RES. 1t has at »ut--

DR. KERR: They haven’t decided which one or you
mean 1t rotates from day to day.

MR. RICHINGS: Well, I'm not really sure. They're
poth there i1n the meeting and I’m not precisely sure--

DR. KERR: Harold Scott works for Dave Visette and
a0 1t probably depends on which one 1s there.

MR. RICHINGS: And 1f you would like to know who
ie on it, I can tell you who is on the committee.

DR. KERR: That'’s enough. Any guestions or
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vinments from any of the subcommittee?
There being none, tnank you. Mr. Richiings.
"C‘MR. NEWTON : I1'm Roger Newton. I am Chairman of

he Westinghouse Qwners Group, also from Wisconsin Electrac
Power , Foint Beach Nuclear Plant.

I would like to be optimistic and hope that Lthas
16, our lazt presentation on ATWS before the ACRS, but I
always get surprised in that area as well.

DR. KERR: Well, you didn’t want to feel
neglected

MR. NEWTON: Right.

But, on behalf of the owners group, Dr. Kerr, 1
think we can provide you a goo¢ update. In a similar
manner, 1 think we have the statement, €imilar to what the
Ba&W group said, we don’'t think we have an, lssues
remaining. That’'s a brief history. You have a slide of
that 1in the handout.

The key 1tems, 1 think, are when we submitted the
seneric designs tc the NRC in response to the rule, and
we'll cover that in a little bit more detail, but guite
briefly. somewhere i1n this time period, probably right in
thie range, plants started submitting their plant specific
designe for approval by the NRC.

we have two main producte that address ATWS, the

generic AMSAC design and a more recent one, that 1 a
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rewponse to the NRC guestions on moderator Lemperature
voefficienlt, we 1nterpret that really to be how do we
address the rule., S0 those are Lhe two main products which
weé Will cover i1in a little bit more detail.

The Owners Group ATWS Rule Programe have a couple
of goals. The main one 18 to provide a generic means of
addrecsing the ATWS Rule and that was to benefit the
uktilities and to benefit the NRC 1n thelir review process and
Lo provide uniformity in addrecsing 1t.

We als=o were looking for flexibillity i1n how to
address the rule, but this is more in now we can implement
1t that best allows the plants to pick different systems
for the AMCAC design.

Again the two main products are the W Cap that
addrezcses the generic design with a rev to 1t and the W Cap
Lhat addresses the ATWS Rule basis. So those are the two
main products.

A couple of comments that I would like to make
that we didn’t have slides for, was the question of
reliability that was asked previously.

There are really two forms of reliability, Just
listening to the discussion that took place. One form cf
reliability is reliability of the system to function when
needed to function and the second one 1t the reliability of

the ayvetem not to function when nzeded not to function and
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Loth of those reliabilities are important.

The NRC tends to be more concerned about the first
reliability and I think the industry, ocutside of the NRC and
Lhe utilities, are concerned about both of Lthem and just as
mpor tant the not to function when not needed because that
means our plants will stay up and we won’t challenge obther
systems .

The comment was also made by the NRC thot we have
not made relilability arguments to the NRC an I think we
have, 1n that when we approach scme of the designs--generic
desian aspects, we specifically did look at reliability and
the NRC recognized that.

An example of that 1s that for the AMSAC design,
it 12 not a system that will actuate when you lose power.
I1t's an active system, 0 that if you do lose power to it,
% Wil not trip rhe £lant ©off 1ine. So it 18 not adding to
the unreliability of the plant in that regard. And that was
d'f?lldbillL) issue that we showed that reliability was
1mportant.

DR. KERR: And when you presented that i1ssue, you
received sympathy and understanding?

MR. NEWTON: Excuse me. I was looking at the next
©lide.

PR, KERR: when you mac2 that presentation, you
recelved sympathy and understanding?

*
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] MR. NEWTON: Yes. And they accept i1t, 20 we must
< have, right.
k. The next area Lhat we willi be getting into and i
4 Melita Osborne, the Manager of Trangsient Analyslis will cover ‘
5 the zpecifics of the two areas that the owners group has had !
¢ programs in.
7 ME. OSBORNE: What T would like to do 1¢ address
£ the two main owners group programs that we did to address
Q ATWE . AMSAC, the ATWS Rule and what not.
10 The firet one 1s the development of the AMSAC
11 functional design which, as Mr. Newton mentioned already,
12 has been approved by the NRC.
. 33 This was a joint effort between Westinghouse and
14 the utilities and the goal was to allow utilities to select
15 a deszign that would be best suited for them when 1t actually
16 came time to implement 1t.
A7 The utilities actually met with Westinghouse 1n

18 s offices 1n Pittsburgh and hammered out three different
l
\
|

19 designs which are at tne bottom and each one of tLhese
20 de«igns meets the requirements of the rule and they have
2 been approved by the NRC.
e Basically they are all indicat.ve of a losg of
pg heat sync. You can choose any one of the three designs, but
29 the NFC in their SER on the generic topical report, also
‘ i clated that the plant specific aspects would have to be
|
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reviewed separately. A lot of the 1ssues associrated with

implanenltation are really more plant specific than can be
addrecead WOG topical.

S0, as 1 already menLioned, the generic part has
been approved. There were two key elements addressed--
1dentified by the staff which the WOG addressed generically.
One of them had to do with the power levels below which
AMSAC 1 not required and the other one waes a question
whether or not tech specs were required.

The other elements were required for the utilities
to addrese in their individual submittals.

I would like to shift gears now, for a moment, and
talk about the second program that--

DR. KERR: Excuse me. What was the decision on
the tech specs?

MS. OSBORNE: That’'s still open.

DR. KERR: Okay . That 1 not regarded as a
SErigus l1ssue since we earlier heard that no serious 1ssues
ati1l]l existed?

MS. OCBORNE: It’s not an issue that 1s serious in
terme of implementation. Tech specs themselves, are not
pieces of hardware.

DR. KERR: Okay.

MS. OSBORNE: No one would say that they want more

tech specs, however.
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Switchang gears now Lo the second program which
the owners group worked on with Westinghouse. As Dan Fileno
mentioned earlier this morning, Lthe NRC 1ssued a letter to
all the owners groups asking aboul the effecto of changes in
fuel management style.

And the purpose of this prog-am was to answer that
guestion, but also to answer 1t i1n the context of all the
integrative affectse of an ATWS because MTC 12 not the only
thing that can affect a plant response to an ATWS event.
It's the total core and 1t’s the total plant configuration.

What thise program did was to review the basis of
the ATWS rule and history leading up to it and I won’t go
into &ll of that, you khow 1%,

Most of the basis for the rule i1s contained 1in
SECY B83-293 and there was a PRA model i1n that document that
wae used Lo come up with the conclusions that AMSAC was
requilred. And we used that ags a basis to consiruct our own
event tree.

It was consistent with the rule basis. We were
£t111 trying to meet the target of 10 -5 that was in SECY
83 293. We still treated all the ATWS events as loss of
heat sync events. It was a little bit more specific to
West inghouse PWRe and 1t did include the fact that AMSAC
would be 1nstalled.

At the time the IPE letter had not bee i1ssued but
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we wanted this program to be compatible with (he severe
acclident policy statement o that when the IPE letter was
1ssued, the utilities could take Lhis ATWS portion of 1t and
then i1ntegrate i1t i1nto their ITPE.

Qur conclusione and this topical report was 9givai
to the NRC for information a month age showed that we are
£ti11]1 meeting the target of 1 x 10 -5 and that 15 presentec
in termz of a core damage frequency for Lhe Westinghouse
plants.

DR. KERR: That core damage 12 defined as?

ME. OSBORNE: Well, 1n thise case, core damage was
actually equated with public risk and that is not normally
the case. It was conservatively assumed that~-

DR. KERR: I didn’t ask my question very well.
There 1€ a spectrum of definitions of core damage from water
10 inches below the top of the ccre to the core on the floor
and 1 am wondering which of these or maybe none of them.

ME. OSBORNE: Well, for a detailed definition, I
will ask Mike HMitchler to give that.

MR. HITCHLER: For the purpose of this analysis,
we assume exceeding stress level C conditions was the
equivalent of leading to severe core damage.

DR. KERR: Okay .

ME. OSRORNE: That was also what SECY BI-293

assumned

Heritage Reporting Corporation
(202) 628-4888



DR. KERR: Thank you.

MES. OSBORNE : A couple of other conclusions 1n our
NE W=11993 is that although AMSAC 1€ required fto meet the
target, 1t’= unavailability is not of significance in
contributing to the core damage freguency and that 1s
because Lhere 1 really no one factor that affects risk and
there were other things as well.

The MPC, obviously 1€ one that the NRC guestioned
ue about and got review of this program, the eligibilicy of
preswure release, the number of i1mitiating events that you
have, obviously affect the core damage frequency.

The fuel management question, specifically that
the staff asked, had a small to insignificant affect on the
core damage frequency and that was really depending upoen
whether you had adequate pressure release capability or not.
Not =0 much whether or not it was an 18 month cycle or a 24
nonth cycle or a 12 month cycle, but whether or not your
PORVE were gagged.

And finally, now that the IPE letter has been
issued, we can say it is compatible with--

DR. KERR: Excuse me. Maybe you could back to the
10 =%, e this 10 -5 the contribution to core damage due to
ATWS or contribution due to all causes?

MS. OSBORNE: Mike.

MR. HITCHLER: Yes . The 10 =% 1= strictly due to
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ATWS .

DR. KERR: Okay. And this 1 1n the context of
generi1c analysie or analysis of some clase of plants or--

MR. HITCHLER: Wwell the analygils 1S very
Westingho ise specific :1n termeg of standard design practices
for core reloads and we chose abounding sel of conditiong,
in terme of numbers of steam generators, transiente, also a
very important part of the W caps, the middle, was a large
number of sencitivity studies, and we thought there ay be
some varaotions, that we didn't want to unnecessarily
penalize Lthe entire Westinghouse class of plants with.

And g0 1t 1 a bounding analysie and 1t has also
taken into account what I would call outlyers.

DR. KERR: I’m trying to understand what 1€ being

ontributed to. I this 1n the context of a total core
damawe freguency of something. Thie i1 10 -5 contributing
o o B AL IR o B T

MBR. MITCHLER: it could be 10 =5 contributionsd 1o
averzll core melt from all events.

DR. KERR: And which would have been how much 1f
Jou had anal, zed the plant for the total? You didn’t do
Ak, Yo Juste=

MR. HITCHLER: We didn’t do that, nmo. The view has
been traditionally that current generatione of plants have a

total core melt freguency from all events on the order of
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5 2 10 -5 to 10 -4, We felt that the targets apportioning
ATWS Lo being less Lhan 10 -5 would assure that we wouldn’t
change any of the overall conclusiong or goals that ATWS set
for overall core melt risk.

DR. KERR: So the 10 -5 then wase an upper limit 1in
vour view and not necessarily what the contribution would
bhe?

MR. HITCHLER: Right. we feel that that 1z an
upper limit and that 1s congsistent with the basis that was
gl forth in SECY 83.,.293.

DR. KERR: Thank you.

MS. OSBORNE: In summary, the owners group has
done two programs to show that we complied with he ATWS
Rule. We have developed an AMPAC design and then we have
looked at the vasis of the ATWS rule to see that we we’re
51111 meeting the basis of the ATWS rule as well.

1711 turn 1t back over to Roger Newton who will
now talk abeout the status of implementation.

MR. NEWTON: In anticipation of the meeting, we
csent out a queztlonﬁalre to the members of the Westinghouse
Ownere Group asking them certain questicns with respect to
implementation.

Within the owners group, we usually do not act as
an enforcement agency with respect to once a product is

produced, 1t is up to the utility to use 1t and 1n many
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cases, the NRC Lo work with the utillrties on 1mplementlng

Lhalt

consistent with the regulatory process.

S0 we sent out questionnaires asking how many--we

Yot answers back, in a short time from 26 si1tes, o Unite

arnd we just asked which ones already had NRC approval and

for those 2¢, 22 had been approved by the NRC, 3 were

pending and one indicated they had not yet submitted a

specific plan

MNRC

Looking at the list that the provided, 1in

their attachment, we seemed to match up fairly close to

that. In the installation , 22 were installed, 7 were to be

installed shortly or at the next refueling, probably during

89 1¢ how Lhat was answered and 14 were yet to be
inetal led.

Our actual operating experience with the AMSAC
syetem 1% very little at thies time. On the average, it’'s

st 4 to & months, with a range of 0O to 18 months.

S0 we don’t have a lot of operating experience

with AMSAC yet. We have had no indications that there have
been problems with respect to the design or how 1t was
designed and implemented that are causing problems. It may
Lbe a4 little to soon to tell.

1 know that from my utility standpoint, we have
approached Lthe reliability aspect of inadvertent Lrips at

the plant very carefully in our design because we had to
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make sure we weren’'t adding more risk to the plants by
causi1ng tripse than we were trying to protect from the AMSAC
part of the system.

MR. DAVIS: Excuse me, Mr. Newton, a question.

MR. NEWTON: Yes.

MR. DAVIS: How often do you test that system?

MR. NEWTON: That wase an 1ssue that was asked by
the NRC and we had to provide the design to have it
testable, so pretty much, all AMSAC designs are testable.

In the guestionnaire, we asked the utilities what
are they planning to do with respect to testing their system
and there was a whole range of answers from almost every
week to every refueling. S50 obviouely we didn’t ask the
gquestion completely correct because testing of the plant may
be testing the alarms versue testing the system from one end
to the other.

MR. DAVIS: Does that mean there are no tech specs
for testing the systems?

MR. NEWTON: That’s one of the issues that we~-and
when T come to the end, tech specs 1s an open item, €0 I can
cover that at that time, 1f you want.

MR. DAVIS: Thank you.

MR. LIPINSKI: Another guestion. What about the
reporting requirementg? This is not a safety system, €0 1t

falls outeside the reporting requirements of safety
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MR, NECWTON: That 1s correct.

MR. LIPINGKI: 1f you have fai1lures in the system,
will the NRC ever know aboutl them or will that just be
internal?

MR. NEWTON: It woul” be--we're proposing that a1t
would be 1nternal, that it would just go into a reliability
Lype data base that 1s generally available to the industry
and 1 think to the NRC too, but if we don’t have tech specs
that call that a safely system, which i1t 1 not, 1t would
probably not be reportable.

o we would be looking at and we have asked
targets on what is the reliability of your system and we
just haven’'t had encugh operating experience to answer that.

DR. KERR: You haven’t done any--made any effort
to analyze the reliability of the systems?

MR. NEWTON: The basic design that was proposed
and the generic looked at the reliability very carefully

from both agspects of performing the function and for not

parforming the functaon. S0 there was redundancy i1nveolved
1n Lthe design In our particular plant we made sure we had
kind of & redundancy on redundancy so that it functioned

when it needed to and it didn’t function, so we feel that
they are very reliable systeme for both of those reasons.

DR. KERR: That's a very quantitative ancswer.
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MR, NEWTON: My next s£'ide will show why that i1s
difficult to answer.

Az Melita indicated, there are three different
chouilces of syeteme that can be used and we asked what
particular choice did you make and we found that the steam
genarator low level seemed to be the dominant one. Low main
feesd water flow was nexl and tripping of feedwater pumps and
valve closure was the third. They all were indicators of
lozz of main feed water flow.

Each of these systems do have different designs
and how they were specifically implemented at the utility
was pretty much plant specific and the NRC had to review
each one of these and approve them.

Thie also comes up at--since we proposed systems
thalt were generically designed, we could do a number of
things on who we bought them from. Eleven were bought from
Westinghouse, 5 were utility design systems and 8 were othet
supplilers. -

S0 there 1s a lot of different hardware out there
Lhat utilities could implement in a manner they felt best
suited their design, their budget of whatever reasong they
wanted to vee. But the WOG design 1s generic and the design
targets they met were consistent with what was submitted and
it met the reliability goals that were in the owners group

report as well as what the NRC was looking for.
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Angd the NRC has been approving these and I am
2 sure, speaking for my own utility, we went through a number
3 of 1tems as to the reliability of the power supply and
4 independence and things like that, that they had asked that
5 we addrese 1n our plant specific proposals and we were able
& lo reach agreement mon all of those and, as indicated by the

7 wtatus, a large number of utilities are alsgo reaching an

& agreemant with the NRC on exactly how to implement 1t.
% How reliable those <ystems are, 1n a specific
10 number sensa, I don’t have a number that we can give you and
g 1 think 1t will be a period of time before we can answer
12 that and I am saying reliability from the standpoint of both
. 13 aspects.
14 There won’t be too many demands on the system to
& ocperate, but there will be a lot of demands on 1t to not
16 operale and to be available to operate, so those are the two
17 categori1es of reliability we will be able to keep track of
18 1n the future.
19 MR. HITCHLER: Roger, can I say something quickly?
i 20 MR. NEWTCN: Sure.
|
| 21 MR. HITCHLER: In terms of the design, we assessed
’ g Lhat we wanted to have & reliability of at least 10 -2 with
| 7 the kind of goal that we had in terms of specifying
24 configurataion,
' g5 The configurations that were specified, 1f you go
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te like plants because we haven't done reliabillity test for
every plant, but for the configuratione that we have seen,
the relirabilaty has been between 2 x 10 -3 to & x 10 ~-3. We
have Lo get into specific hardware.

S50 we don’t feel that, i1in termeg of when we 90 out
to Lhe 1ndividual suppliers of components or whatever, that
we are riaht up against the wall in terme of having a 9.99
10 -3 reliavility 1n safety design.

'what we have also done though 1¢, in terms of
sensitiviltly, in terms of the design, to meeting the ATWS
rules reguirements, whereas we looked at the i1mpact 1n terms
of changes in the reliability of AMSAC. In other words, the
base line analysis says, we're going to have a reliability
ot a non reliability of 10 -2 for demand.

We look at the sensitivity of what happens 1f that
changes by half an order of magnitude, up to 5 x 10 -2 and
we “Yaw a very small change i terms. In other words, we're
21111 way below the 10 -5 goal that we sel for ourselves 1n
terme of ATWE rask.

So we don’t feel we're sensitive, either from the
standpoint of variations in terms of fine detail in the
AMBAC configurations or in terms of--even in terme of
changes 1n ‘erms of testing requirements, whether you have a
tech spec for 1t or you just use good practice for testing.

MR. NEWTON: we also asked the utilities, are
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Lthere any open i1tems that kind of sti1ll remain with respect
to AMSAC 1mplementation and only two came out. Tech specs,
our generic one that we have been aware of with the NRC, we
have submitted a couple of letters identifying why we don’'t
think tech spec on AMSAC 1s a reguairement. Obviously,
somewhere 1n our administrative controls of the plant, you
have to have some reguirement for testing and maintaining

L1 Bul does Lhabl belong in tech speces, we don’'t feel that

L

1

The second one that hasg occurred in the control
rocem human factors review. Generally the NRC wae asking how
does this fit into the control room and each utility had to
look at that and that may be an open item with the NRC for
when they come out and inspect, that will be an item they
will probably be looking for, as did you put this into the

onbrol room in a place, that form a human factors
standpoint., 1t fite well into the control room.

A= an example, in our particular plant, the
engineer wanted to call this an AMSAC turbine trap. we went
Lo Lhe operators. The operator had no 1dea what AMSAC was
and Lhe more we thought about 1t, he probably would never
know what AMSAC was or meant. It was a foreign term to the
operatonr .,

So we went back and sat down with the operators at

the plant and said, what is this trip really doing and we
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had to come up with a name that represented what was

oceurrang and 1t waes a lose of feed water, a trip of a
turbaine and start of off speed water pump. S0 we had to
name 1t by the functionality of what 1t did for the
erator ., And 1t 19 likely that we'll never use the word
AMGAC 1n the plant.

That 1¢ Just a human factor type thing and what do
you call=--how do you label alarme of by pas¢e and tripg, €0
Lhose are all 1tems tLhat each plant 1e having to look at.
1t kae not been signed off.

In your plant, prior to this installation of this
system, what would the operaiors have done with the off feed
water manually or whatever in case of a ATWE, maybe it was
avtomatic before.

MR. NEWTON: They would have~--before meaning--

DR. KERR: Before implementation.

MR. NEWTON: OF this.

DR. KERR: Yes.

MR. NEWTON: I would say arter tLhe new emergency
regponse guidelines.

DR. KERR: Okay.

MR.NEWTON: Because the new emergency response
guidelines really addresse ATWS from an operator response as
well and Lhey do a number of things when they obviously--

immediately you go to manual trip on the reactor SCRAM
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1 Lys bém, If Lhat doesn't work, drive | (adea an and if that

2 doesn’'l Work, in our wiant vy an do and do other

3 glectrical Lrips « e meblor generator sete and €0 on.

4 1 i spead 12 not running, you manually start
pesd, If the turbine 12 not Lripped, you manually trip

( s Lurbaine. S0 you do, in procedure space, all of the

things thal AMBAC would do too. So you have got the

! gperaltor, a2 a back up, to the hardware, both in the reactor
9 protection system and 1n AMSAC.
1O That’'s pretty well imbedded i1n the procedures in
11 Lthe Ltraining of the operator rignt nNow.
12 DR. KERR: Thank you.
. § MR, NEWTON: Ag I indicated, we have made generic
14 raesponses on tech specs.
35 This just provides a summary of what we have
16 presented Lhus far. The rule requires AMSAC, the NRC has
17 approved al. tilities are implementing 1t. The NRC has
186 peen reviewins or approving those and that is being actually
19 insatalied 1n plant: and we have the added basis for our
20 continuing safety awareness of the ATWE rule.
21 The bottom line of all of this 1s that the
2 Westinghouse plants are successfully implementing the
Vs regquirenents of the ATWS Rule.
24 Are there any questions?

£3
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DR. KERR: 1 see none.
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AETERNOON SESSIQON

DR. KERR: We will continue with the presentatior
by the representative of the G.E. Owners Group, Mr. Floyd.

MR. FLOYD: Thank you. My name is Steve Floyd.
1'm Vice Chairman of the BWR Owners Group and 1 come from
Carolina Power and Light Company.

We've been asked by the ACRS and the staff to make
a presentation on a number of ATWS-related issues regarding
implementation. And these are the topics that we will be
covering today which are very similar to the topics that the
other NSSS Owners Groups have covered.

The first item to cover is the status of the
generic reports. The BWP Owners Group submitted the
Licensing Topical Report to the NRC in December of 1985.

The SER was issued in October of '86. And the approved
Licensing Topical Report was issued to the industry in
February of 1987.

We've had two implementation problems. The first
one is one that received a fair amount of discussion this
morning and that was the diversity issue related to the
transmitter trip units and we'd like to spend a few moments
a little bit later in the presentation talking about that in
more detail.

Another--not a major problem, but another slight

change we had to make in some of the designs was providing
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some added testing capability to provide more complete

testing of some of the circuitry while at power. Some of

the initial designs did not have full testing capability.

It’s not a point of contention with those utilities and they

are proceeding with those modifications.

DR. KERR: You are simply asked to provide the
capability without discussing how frequently you would test?

MR. FLOYD: Yes, sir. That's correct.

DR. KERR: The implication I guess therefore is
that you should test more frequently than each time you
reload, for example?

MR. FLOYD: That would be our interpretation as
well.

DR. KERR: Okay.

MR. FLOYD: As the Westinghouse Owners Group did,
w: sent out a survey within the last week or two and these
are the results that we have received.

We have thirty-seven reactors which are subject to
the ATW3 rule. Thirty units are essentially complete. Of
those thirty, seventeen are totally completed with
implementation. Eleven units would be complete except for
the recent diversity issue on the analog trip units which
has arisen. And two units would be complete with the
exception of both the diversity issue and the RPT logic

testability issue which I just n:ntioned.
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DR. KERR: What does "complete" mean? Does that
mean it's installed?

MR. FLOYD: "Complete" means installed, with
procedures and training in place.

DR. KERR: So you install these with the ATTU and
if your efforts do not prevail, you’ll have to take those
out and replace ihem by something else?

MR. FLOYD: Yes, sir. That's correct.

We have seven units--

DR. KERR: Why were you so impetuous”

MR. FLOYD: Well, I think we’ll get to that in
just a minute.

DP. KERR: Ou, okay. 1 won't be impetuous then,

MR. FLOYD: Okay. We have seven units that are
incomplete, and by incomplete I mean they have not completed
implementation, training or procedures of the baseline
requirements of RPS, SLC and ARI without the issue of
diversity of testability coming into play.

They would not be complete even if those were not
issues. Of those seven, six of those reactors also have the
diversity issue to resolve.

That gives us a total of nineteen units that do
need resolution of this diversity issue on the analog trip

units.

I think the point here is to sho' that it was not

Heritage Reporting Corporation
(202) 628-4888




91
one of two reactors that had difficulty in interpreting the
diversiiy requirements of the ATWS rule as it related to the
sensor device. But that nineteen units have.

Another item to point out here is that most of
these units ran into this difficulty because many of us had
the Barton transwitters or the level trips previously and
the reactor protective system, there were a fair number of
.eliability problems with the Barton level switches.
Utilities replaéed those with the Rosemount which was a much
more reliable device.

Of the units that are currently in compliance with
the ATWS rule and don’t have to deal with the diversity
issue, the major reason there is that they had not yet
switched from the Barton level switches to the Rosemount
devices.

And a number of those utilities are now very
hesitant to make that switch because they'd like to have
common equipment in both their RPS and ARI for maintenance
and procurement concerns and are now hesitant to do so.

As you'll see from our later discussion, the
Barton level trip is an acceptable device to have in both
the RPS and the ARI sys*am and meet the diversity
requirements cf the ATWS rule.

DR. KERR: Now, wait a minute. It meets the

diversity--you don’t mean, these units are diverse from each
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other but rather--

MR. FLOYD: The staff interprets the Barton level
trip device as being part of the sensor and they do not
consider that the likelihood of having a problem with a
sensor in a common mode sense is sufficiently large enough
such that you need a diverse sensor. They have a slightly
different interpretation.

We'll go into this in more detail and I think make
it clear, the distinction.

DR. KERR: I'm sure it’'s all logical, so I'll just
wait.,

MR. FLOYD: Exemptions on the ATWS rule. We've
had one exemption to date which was requested and granted.
The original ATWS rule did not take into account, under the
SLC portion, the fact that there are different diameter
boiler water reactor vessels and theref.re different
capacity requirements for SLC.

One utility filed an exemption request ard that
was granted. The staff has since revised the final ATWS
rule to take into account the difference in diameters of the
vessel so that is not an issue anymore.

We do have the potential for additional exemption
requests in the area of diversity for the analog trip units.

I1'd like to turn our attention now to the ATWS

diversity issue. The staff position, as 1 mentioned a
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minute ago, is that--well, in the case of the Rosemount
analog trip unit, the trip unit is not part of the sensor
and therefore requires diversity under the ATWS rule.

They therefore have concluded that our ARI system
lacks diversity and does not comply with the ATWS rule since
we are using the same Rosemount analog trip unit in both the
ARI and RPS systems.

The proposed resolution that has been recommended
to us, largely at our urging, seeking a solution on this,
was to replace the Rosemount circuit board, which is the
trip unit portion of it, with an equivalent board that's
manufactured by a different vendor, in this case, General
Electric has come up with a design that is a one-for-one
replacement with the Rosemount board.

The position of the BWR Owners Group is that the
trip unit is part of the sensor and therefore it is not
required to be diversed by the rule since it performs the
same function that the Barton level trip performs. And
we'll go into the details on this in just a minute.

OQur second position is that the ARI system
therefore meets the diversor requirement of the rule and
does minimize the potential for common mode failure.

The staff’'s proposed resolution we do not believe
is necessary to meet the rule and we further believe that it

offers little or no improvement in core damage frequency.
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1 I1'd like to turn the presentation now over to Bill
2 Sullivan who will give you the basis for these three
3 positions that we have.
1 DR. LEWIS: Could I just-~I don't want to ask you
5 to interpret the staff'’'s position, but what did they say to
6 you as the basis “or their positien? And then we'll hear
7 later what it really is.
8 MR. F.OYD: Basically their position was that the
9 statements of consideration in the rule require equipment
10 diversity from sensor output, the final a- iation device.
11 CR. LEWIS: I understand that.
12 MR. FLOYD: And they consider that the trip unit
13 portion of the Rosemount analog trip unit is not part of the
14 sensing device but is part of the signal processing and
15 therefore needs be diverse.
16 DR. LEWIS: And they said to you that getting the
1 7 same board manufactured by somebody else meets that
18 objective?
19 MR. FLOYD: Yes, sir. It would, in their
20 opiniion--ple :se help me, God, if 1'm mischaracterizing
21 anything but their statement was that it would at least
22 address one sub-set of potential common mode failure in the
23 area of manufacturing error.
24 DR. LEWIS: Okay. Thank you.
25 MR. LIPINSKI: But the sensor itself was not
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required to be diverse.

MR. FLOYD: That'’s correct, sir.

DR. KERR: Well, you understand the rule says
that.

MR. LIPINSKI: I know that.

DR. KERR: Yeah, okay.

MR. SULLIVAN: My name is Bill Sullivan. 1 am
from G,.E. I am a Principal Engineer in our Reliabilit;
Engineering organization.

Before I get started, let me kind of set the stage
here. First of all, I'm going to be only talking about the
diversity in the analog trip unit. The gquestion of overall
diversity in the other equipment in RPS and the ARI and the
associated reliability and common cause failure reduction is
really not an issue here and I think we're in agreement with
the staff on that.

What I 7lan to present is basically three points.
Steve mentioned one of them. The first point, just from a
legalistic point of view, we feel the aralog trip unit meets
the rule i., the sense that the rule does not require design
and manufacturing diversity between the RPS and the ARI.

Secondly, locking at it in another light, vou can
say functional diversity and equipment diversity, and I will
go into that in a lit“*le bit more detail, ot the analog trip

units within the RPS currenily exist.
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We had identified one case, and that's a loss of
feedwater transient, here the automatic scram depends
basically on one scr a parameters. And that's level. And
I'd like to share v th you some of our results of that
assessment.

I don’t plan to read this. I think you can take a
quick stand. This is an excerpt from the ATWS Task Force
recommendation. Basically what it's saying is the
vulnerability of scram system, the bistable calibration
errors and common cause failure errors is recognized.

It also recognized that monitoring of sensour
output and frequent testing of the trip value ensures common
cause failures can be detected.

The final rule, as given in the statement of
consideration, the bottom line says the sensors need not be
of diverse or of manufacturer.

Now, the real issue I think, as Steve pointed out,
is the fact that we have with the staff is what is included
in the sensor.

What 1 have here--

DR. KERR: You've tried this argument on the staff
and they didn’'t accept it, 1 *ake it?

MR. SULLIVAN: Th:: s right.

DR. KFRR: That didn’t make you wonder about the

logic of forcefulness or persuasiveness of your argument?
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MR. SULLIVAN: I haven't been persuaded. And I'm
having a hard time--you know, I can und=rstand the arguments
that we've laid out here and I think it's a pretty strong
case that we have. I'm not too sure that I really
understand some of the overlying objections the staff has
for this particular issue.

Dk. KERR: Okay.

MR. SULLIVAN: %What 1 have here is the two types
of level sensors that we normally have in a BWR. The first
type is a level switch. Thig is usually a Barton or Yarway.
This is the one that Steve had referenced before.

The other type is a transmitter trip unit which
includes a transmitter and, of course, a trip unit here.

The key thing here is both of these devices
provid~ a bistable output here and here to the RPS. Some

plants have level switches. Some plants have gone to the

more reliable analog trip units. But basically both of
these sensors are accomplishing the same function. We feel
this is a little bit more reliable and reflects the current
state-of-the-art.

DR. LEWIS: Forgive my ignorance. What's an LT in
that--

MR. SULLIVAN: LT is level transmitter.

DR. LEWIS: I see. Okay, fine. So it's a level

transmitter with a bistable interpreter.
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MR. SULLIVAN: Right.

And the key thing also here is both of them have a

bistable trip device.

supplying inputs to your logic.

be RPS or ARI.

DR. LEWIS:

measure diffevent things.

Right here and right here.

Which is

And this logic could either

I'm trying to understand whether they

MR. SULLIVAN: They measure the same

DR. LEWIS:

Okay. Thank you.

MR. SULLIVAN: Yes.

MR. LIPINSKI: Would you discuss the

A level switch is also~-

thing.

vestability

of each of these devices and which one is more amenable to

testing?

MR. SULLIVAN: Well, this s currently right now

per tech spec. This is calibrated on an eighteen month--or

every quarter, and you do functional testing every month.

This is calibrated every month and along with doing

functional testing every month.

relatively simple calibration.

This right here

This calibration is a

requires you

to hook up a source and provide a trip of that particular

switch.

MR. LIPINSKI:

MR. OAKES:

That's why I asked the question.

Do you have any data on the relative

reliability of these two devices?

MR. SULLIVAN:
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have, of course, done a study of this module here and it's
documented in one of our reports where we've used the feest
part type reliability and came up with the overall
reliability of the boards in the various trip units.

As far as the level switch, there's a lot of level
switches out of there and we have experience there. I don't
have an exact difference in those two reliabilities. 1
would offer opinion. I'd say you were talking about in the
order of a factor of 3 difference.

MR. LIPINSKI: But if you take into account the
test interval, the beta rates were same. You've got a
shorter test interval on the transmitter unit, you would
have a higher reliability.

MR. SULLIVAN: Availability.

MR. LIPINSKI: Availability, right.

MR. SULLIVAN: Availability would get into your
test interval, incorporating test interval, right.

So argument number one. We are saying that
whether it's a level switch or whether it's a transmitter
trip unit, we are talking about a sensor, the rule
legalistirally states that the sensor does not require it to

be of diverse design and manufacturer.

DR. KERR: Well, now, what would happen if you put
the transmitter slasl. ATU in a box, painted in black, and
you just had two output terminals and you put a label on it

Heritage Reporting Corporation
(202) 628-4888




10
11
12
13
14
15

16

18
19

20

22

23

24

100

that said "sensor."

MR. LIPINSKI: Well, that’'s what he’'’s arguing
about.

Drh. KERR: Would the staff accept that then?
Because they don't look at details. They said this morning.
And they might not ever open that box.

MR. SULLIVAN: This is the box that we would like
to blacken out--

DR. KERR: I mean did you try that? Did vou take
them this box and--

MR. SULLIVAN: Yes.

DR. KERR: And they didn’t--

MR. SULLIVAN: I wasn't at that particular
presentation. One of our electronics people was there.

DR. KERR: You see, an electronics guy will always
open it up and show them the internals.

MR. SULLIVAN: Yeah.

DR. KERR: That’s the mistake you made.

MR. SULLIVAN: Okay. We should have shown this
box here and this box here.

DR. KERR: That's right.

MR. SULLIVAN: Okay.

DR. LEWIS: Are you selling black boxes?

MR. SULLIVAN: 1I'm selling sensors.

1'd just like to point out that I think that's the
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answer to the questior that you asked me earlier about why
could nineteen reactors select apparently the wrong device.
When we read the ATWS Task Force recommendations, it did
talk about the reliability of a bistable, the fact that you
frequently calibrated and tested them.

And the wording that's in there certainly does
suggest that that entire bistable feature is considered to
be part of the sensor. Therefore, when the staff stated
their position, that because there is some signal
conditioning going on there, that that is not part of the
sensor, we were surprised by that.

DR. KERR: Okay.

MR. SULLIVAN: Let me also go back here because I
think one question was brought up this morning about
reliability. And if we were to state, and I1'll take your
suggestion, Dr. Kerr, of calling this a box here, and say if
this box was a Rosemount or a Brand X, which I think the
staff has recommended, how would the two reliabilities
compare?

From a reliability point of view, there are--I
mean from a configuration point of view, there are
differences. From a reliability point of view, there really
is no basic difference because you have the same basic
number of components on the card. The same basic major

contributors to the overall card unreliability.
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So I don't see any real difference in the
reliability of whether you put a Rosemount here or some
Brand X which is of similar de  .gn that you could plug right
in as your sensor output real conveniently.

Now, second point. The other was more
legalistically. This is what I consider more technically.
Well, what about the sensors themselves? When ou look at
the RPS for BWR you'll see there's basically three different
types of sensors that cause an automatic scram. Flux,
position switch, and analog trip units, analog transmitter
trip units.

And to demonstrate this, or to show it a little
bit in more clearer terms, what I have here, and hopefully
this isn’t too busy, here again I want to concentrate on
sensor diversity. I'm not saying that the logic is going to
be different from one transient to the next, only talking
about sensor diversity here.

What you have is three different types, which I am
going to call functional diversity because they perform
three different types of functions. One falls into analog
transmitter trip unit category. And that would be your
pressure and level. Your other would involve position
switches, which is turbine control valve closure, stop valve
closure, and MSIV closures, which all cause automatic scram.

The third one are inputs from flux and radiation
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sensors in terms of APRN and high radiation.

Listed here are the various major transients and
major meaning the anticipated transients that we normally
look at.

The numbers here refer to the order in which one
would expect these sensors to be tripped. For MSIV closure,
the first trip would be your closure of the valves would
cause a position switch scram. If that didn't work, then
you would have flux to pick you up and cause a scram. If
that didn’'t work, then you would have pressure that would
also pick up. And level would be your fourth level.

As you see here, there's various ones here. 1
think the minimum one we have here is for pressure regulator
failure primary increase. In here you have flux and
pressure so you still have two diverse ways of shutting
down the reactor. Remember, this is the place where your
transmitter trip units are. These right here are diverse

from the transmitter trip units.

1

However, we've identified one case where the 'evel
here are the MSIV closure and pressure is dependent on .he
level sensor. Otherwise in order to get MSIV closure for
loss of feedwater event, you must have a level trip i. order
to get an MSIV closure, and then MSIV's will cause the plant

to scram. If you get an MSIV closure, then you should get a

high reactor pressure level scram. But here again it's all

Heritage Reporting Corporation
(202) 628-4888



10
11
12
13
14
15
16
17
18
19
20

21

23
24

25

104
dependent on level.

30 looking at that specific evint, we performed
what I'd consider a mini risk assessment. Ana like I say,
we're only looking at one event here. Loss of feedwater
event. And what we have found is basically three separate
sets of water level trip units. And by set I mean four

sensors. One of these s=ts happens to be ARI. The other

set is the RPS and the other one is the set that causes MSIV

closure.

So in total, you are talking about a minimum of at
least six individual trip unit failures in order to prevent
scram. And this would be automatic scram.

Hovever, when you look at the event itself, and
we've looked at basically what happens if you lose Level 3
or the RPS level, ARI level, MSIV level and took it all the
way through, what we find is the operator has at least
fifteen minutes to initiate manual control roud insertion or
manual scram,

He has diverse reactor water level indication.
This is provided by the feedwater. It uses the diverse set
of sensors. 1 think in some plants they use what they call
a GMAC-5000 which is diversed from the Rosemount analog
transmitter trip units.

He also will eventually get an APRN downscale

alarm which will also be another indication to him,.
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Combined with that we have EPG’s or Emergency Procedure
Guidelines in place which provide adequate or appropriate
operator guidelines on what kind of action he should take in
response to these indications here.

Now, before you tell me to sit down, because 1
presented a very low number here, and attempted to guantify
a common cause failure, let me characterize this number a
little bit, because I think it needs to be put in the proper
context.

First of all, it'’s only for the loss-of-water
injecticn or loss-of-feedwater event. Secondly, i1t doesn’t
include other contributors, the scram unreliability, like
the trip logic or the scram contactors, which also could be
major contributors to overall probability of completing loss
of the level indication. We are only looking atv the sensors
here. And their contribution.

Also, this number includes the probability of the
operator taking action. Now, as far as the quantification
is concerned, how we quantified this common cause failure
potential. We basically used what's out in the current
PRA's out there. What other people are using. We used
realistic estimates of the probability of an operator taking
action, giving the indication, the procedures he has in
place and also the timing.

MR. DAVIS: Did you use the beta factor model~-
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MR. SULLIVAN: Yes.

MR. DAVIS: What did you use for beta?
MR. SULLIVAN: I think it was something like .1 %
was our beta factor. i
MR. DAVIS: No. ‘
MR. SULLIVAN: Okay. So what we are concluding
from this with the loss of feedwater event here, we feel
it's a minor contributor to the overall ATWS failure
frequency and additional diversity in the analog trip unit
is really not justified.
With that, I'm going to turn it back over to Steve
and he will continue.
DR. LEWIS: If I could just follow up on Pete’s
question for a moment.
Did you use the beta method because you believe
it’s a fine method or because the availability possibility?
MR. SULLIVAN: I think we used the beta method
because we have been using that method in some of our PRA's
out there and we find that, you know--
DR. LEWIS: That just moves the qguestion back in
time.
MR. SULLIVAN: The what?
DR. LEWIS: Never mind. I've never heard any
rational defense of the beta method.

MR. SULLIVAN: Okay. I don’t know if I would be
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107 i
the one to give that-- ‘

DR. LEWIS: I won't even ask.

DR. KERR: Have you ever tried to convince the
staff that this push toward diversity might make things less
reliable, because they said they’d listen to arguments of
that kind?

MR. STALTER: Yes, sir., That's our next slide,
which I'm about to give to you.

DR. KERR: No, but I mean, have you tried to
convince the staff before you “ry to convince us?

MR. STALTER: Yes, sir. And we were basically
told that there was no way to quantify the amount of
detriment that we might see from putting in this card.

As you'll see, I don't think they can quantify the
amount of benefit that they hope to gain from us putting in
this card either. So we really can’t talk guantitatively on
this issue, I don't believe. Neither side can.

DR. KERR: Well, if you can use beta factors, you
can talk gquantitatively without it meaning very much, but I
don't see why you couldn't--maybe there's a beta factor for
maintenance and for stocking a lot of different parts rather
than one or two. You need some ingenuity.

MR. STALTER: We have not gone into that, sir.

DR. KERR: Okay.

MR. STALTER: Given the results that we got from
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G.E. and the other reviews that we've done of the ATWS rule,
we asked ourselves, should this proposed staff resolution be
implemented. And one reason--this is rather, the staff’'s
reason that could be a reason for putting it in would be
that you would hope to get some reduction in common mode
failures that are asscociated with the fabrication process.

If you look at the two cards though, you are
essentially dealing with the essentially identical
componente., You are just having G.E.'s vendor fabricate
them, put them on the card, as opposed to having Rosemount
do it. 8So you really are talking about a manufacturing or
fabrication common mode failure concern here.

DR. KERR: By the way, are you sure that G.E. and
Rosemount don’'t get these from the same supplier?

MR. STALTER: We are confident of that. 1I've
asked that question myself.

DR. KERR: Okay.

MR. STALTER: The negative side that we could
think of is that although we have no reason to suspect up
front that the G.E. card won't be a reliable card, it really
doesn't have a proven history behind it. We've had the
Rosemount cards out in service for years and they have
proven to be reliable and we are somewhat concerned about
taking a card which has had a limited amount of field

application thus far and putting it in its place.
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1 Another concern we have really counters the pro
2 side that I just t:lked about and that's the fact that there

is no manufacturing facility set up to man. facture the G.E.

4 cards. They are not readily available as is the Rosemount
5 card. In the case of the Rosemount card, we could call
6 Rosemount and get one Federal Expressed out tomorrow if we

7 needed it that quickly.
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8 For G.E., we have about a six-month lead time
9 because these are manufactured in a batch process. They
10 have to contact a vendor who is willing to fabricate these
11 and then he has to set up his manufacturing process before
12 he can start punching these cards out.
. 13 The negative side on that that we see is wita an

14 in-place manvfacturing process as exists with the Rosemount

15 cards, you have a continuous quality assurance, quality
16 control fabrication feedback mechanism that is further
8 ; supplemented by field experience which can correct
18 manufacturing errors.
19 If you are going to do that on a batch process and
20 if we do go this route, we are talking nineteen units that
21 need ten cards each, four for pressure, four for level, and
22 a couple of spares, you are looking at a batch process of
23 about two hundred cards. You are just not going to get a
24 lot of quality assurance, quality control feedback loop in
25 place on such a small scale manufacturing process which will
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take place over a few month’s period.

DR. LEWIS: How many cards has Rosemount sold?

MR. STALTER: They have a production line which
is a continuous operation.

The third item is we believe that it raises the
potential for common mode failure.

--a change out of a card, should a card prove to
be defective or whatnot. He's going to be looking, from the
outside, at what appears to be two identical Rosemount
cabinets., One will have a Rosemount card in it. The other
one will have a G.E. card in it, and we are concerned about
the possibility of crossing those cards up, and, as a
minimum, the complexity that that places on the procurement
and the maintenance process in the plant.

1 say "high cost." It isn't particularly high.
It’'s going to cost us atout $170,000 per reactor to change
these cards out. That includes procurement of the cards.
The preparation of the design modification and the reviews
associated with that as well as changes to the maintenance
and procurement procedures.

DR. KERR: And the card itself costs about how
much?

MR. STALTER: 1It's about--it depends on how many
we get fabricated on this batch basis. It’'s going to be

somewhere-~and the number is around $5,500 to $12,000,
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depending upon the exact number that we wind up producing.
So in round numbers, about $10,000 a card.

But the reason why it does kind of rub us the
wrong way is that we really don't see any substantial safety
improvement as a result of doing this, and we do see some
negatives up here.

Our last concern is that it establishes a
diversity definition that we believe is inconsistent with
the rule. We think the rule right now doe= exempt this
device in that it is part of the sensor and should be
exempted.

The other concern we have, which is somewhat
related to this item, is--and it was referred to this
morning, that how far do we go with this? 1Is achieving
manufacturing diversity enough to address common mode
failure? Or will six months from now the concern be, "Gee,
this diode is the same as that diode. This transistcr is
the same as that transistor.”

1 was happy to hear from the staff this morning
that they do not intend to go down to the passive componen’
level and that the concern rests solely with the active
components. Which raises an interesting point. The only
active components that are in the analog trip units are the
relays. And in the particular case of application we are

talking about in the RPS system, the relays are energized to
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actuate and in the ARI system, they are currently--excuse
2 me. They deenergize to actuate in RPS and ti.ey energize to
3 actuate in ART.
4 So the only active component that we are concerned
5 about since we are not concerned about passive components,
6 does have a form of diversity in the form of energization
7 state.
8 Therefore, you would think that there would not be
9 a common mode failure with regards to active components that
10 could result in diverse energization states. If you had a
13 failure that would result in both relays being actuated, you
12 would get a trip from the ARI system. If you had a failure
‘ 13 which resulted in both relays from being deactuated, you
14 would get a trip from the reactor protective system.
15 DR. LEWIS: This is a dumb question, but do
16 Rosemount and G.E. get their relays from the same source?

17 MR. STALTER: That I don’'t know the answer to,

19 MR. DAVIS: You quoted the $10,000 for the G.E.

20 card. What's the cost of a Rosemount card?

21 MR. SIALTER: t's about $2500. And the

22 difference 1 think being in that the G.E. card was a

23 specially designed card for this issue and is manufactured
24 in a batch process with a lot of set-up costs to get ready

25 to make the runs.
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MR. DAVIS: I don’'t see any discussion of one of
the sta®f's contentions regarding aging. How do you respond
to the possibility that the cards may experience aging
faults at about the same time?

MR. STALTER: And I don’t have an argument for
that.

Bill, maybe you do.

MR. SULLIVAN: I know one thing on the :slayvs, for
example. When you talk about an energized type relay versus
a deenergized type relay, a lot of the aging things that
we've seen, like rubber components or some type of material
inside the relay could be subject to a higher type wear-out
when you are in an energized state. Because you've got
heat, you know. A lot of heat there.

This is kind of what happened at the famous event
they had where the twelve relays failed and, you know, it
was due to the heat »hich caused the relays to fail in a
deenergized condition. Where when you are in a deenergized
condition during normal state, you don’'t have that condition
there and you are probably not going to be as subject to as
much wear-out as you would.

So you've got some diversity I feel just in the
two different types of operations.

MR. DAVIS: That second question. Item No. 3

bothers me a little bit. 1 had been led to believe in the
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past that by having diverse components, you actually reduce
failures from maintenance because different methods have to
be used on the different components.

But you are arguing here that it, in fact,
increases maintenance errors.

MR. STALTER: 1In point of fact, what happens here
is that because these cards are a one-for-one replacement
for each other, they perform the identical function, there
is no change in the calibration procedure required to
calibrate either the G.E. card or the Rosemount card.
That’'s how similar these cards are.

MR. DAVIS: Wouldn't it be possible to make them
s0 you couldn’t replace them incorrectly?

MR. STALTER: I don’'t know the answer to that
question. I think the design would probably have perhaps,
vou know, made such that it couldn’t be a one-for-one
replaczement in the cabinet, and now we are talking about
ript 1 out the Rosemount system and putting in some other
total new design, which would, of course, be a much higher
cost. We're trying to look for a lower cost alternative to
that.

MR. DAVIS: Thank you.

MR. LIPINSKI: Let me ask a question of G.E,.

Designing of the new card, you can come up with

higher reliabilities depending upon what stress factors you
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used commercial stress

factors whereas if you went to MIL-type specs you could

design a card with much higher reliability depending on what

stress factors you assign to the different passive

components.

the-~-in fact,

Do you know if that’s been done?

MR. SULLIVAN:

I know the study that we did for

we were involved in the original Rosemount

study where we did the reliability and we were using values

out of the MIL standard handbook on various components.

feeling that--I'm not familiar with if we've done a specific

study for

Basically, as I mentioned before I think, it's my

the G.E. card itself. But I think if one was

done, you would expect to see basically very identical type

results.

Because that would be one of the benefits that

MR. LIPINSKI:

That's what I was afraid of.

if G.E. was

doing it they might do it to a higher set of standards. But

if it’'s still commercial grade, they'll come out

those two

MR. SULLIVAN:

the same.

And I can't verify specifically

grades, but it is my judgment the two would be

pretty close.

diversity

MR. STALTER:

issue. We believe that the trip unit,

Heritage

A quick summary then on the
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trip unit is part of the sensor. And therefore does not
require diversity for the rule. Diversity is not limited to
equipment diversity by the ATWS rule. The body of the rule
itself states diversity. The statements of consideration
places a requirement that ¢quipment diversity were
reasonable and practicable be applied.

The staff position on diversity requirements,
which was attached to the Safety Evaluation Reports which
they sent to us allows combinations of allowable methods
where total hardware diversity is difficult to achieve.

Some of those combinations were functional diversity, as
well as manufacturing ard equipment diversity.

Recent staff decisions--their —.est communication
to us requires total hardware diversity regardless of
difficulty cost or benefit.

Fabrication for diversity for the Rosemount trip
units, in our opinion, provides negligible safety
improvement. Our conclusion is therefore that our current
design does meet the ATWS rule.

DR. KERR: 1If the staff would prefer not to answer
this, they can say so. But do you accept their
interpretation that your recent staff decisions require
total hardware diversity regardless of difficulty, cost or
benefit?

MR. NEWBERRY: No, I don’t think I would interpret
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our last communication that way. I think the last
communication, if I could take a crack at summarizing it, is
the design as we see it does not meet the regulation. That
is, it is not diverse. I think one primary--one of the
primary disagreements we have is simply in the definition of
sensor, to be begin with. I just cannot accept that a
bistable located hundreds of feet from the senscr would be
considered part of the sensor itself.

DR. KERR: 1If it were five feet away could it be?

MR. NEWBERRY: 1It’'s not even integral to it, It'’s
a device which I1've always heard termed a "comparator." A
comparison device. A bistable, part of the signal
conditioning. There are many definitions which would
disagree with some of the written and published definitions
which would disagree with some of the thoughts found in--I
guess what Steve put up here, the ATWS Task Force.

NR. LEWIS: I don’'t understand a criterion based
on distance or integration because there's functional
integration and I don’'t know why two feet are okay and one
hundred feet would be bad.

One is getting very arbitrary at that level.

MR. MAUCK: Well, I don't think there was ever any
distance criteria. I believe that the Barton level switches
that they had up there, it was given that since the trip

unit, if you want to call it that, was part of the body of

Heritage Repoiting Corporation
(202) 628-4888



10
11
12
13
14
15
16
17
18
19
20
21
22

23

r
134 ]

118
the Barton level switch, that that would be counted as part
of the sensor, but in this case if the signal conditioning
is not part of the actual body of the level switch or some
other switch that it is not considered to be part of the
sensing unit. The classic definition of a sensing unit is
something that's out there sensing a change in parameter and
that's not what the trip unit is doing.

DR, LEWIS: But this is really beginning to get
into angels dancing on the head of a pin. Because we're
beginning to lose sight of the purpose of all this which as
has been said many times to ensure the reliability of the
system. And when the definition of what is integral depends
on whether they are in the same case or not, you have to ask
what contribution the casing makes to the reliability of the
system, if you are going to be serious about it.

And I worry about the logic. Maybe we made a
terrible mistake long ago when we let the rule go through in
its present form. But one is making very, very rigid--and
maybe you have no choice. Very rigid interpretations of the
wording of the rule in the same way that on the Hill one
makes rigid interpretations of badly created legislation.
But that doesn’t make the country a better country as a
result of it.

I wonder if I could ask a separate question, Bill,

since I have the fioor for an instant. Of the staff.
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DR. KERR: Well, let me think. Yes.

DR. LEWIS: Thank you, sir.

Long ago, this becoming a life’'s work, of course,
as it is for you too. Long ago=--I'm putting on my "boy
inventor" hat now. Long ago the question was raised of
whether one way to ensure the reliability, and chis is
independent of the rule, the reliability of systems of this
kind, is used in the computer business all the time, and
that is self-testing mechanisms. When you turn on your PC
it tests itself. When I turn on my printer, it tests
itself. It runs through all its functions. It takes a few
seconds to do that. And everything responds and says, "1 am
here. And I'm working."

And for many of these systems, which include a
fair amount of electronics, both passive and active, vou can
test nearly everything in that way. So that you could have
a continuous green light which tells you that everything
except the few things that would actually trip the system
has been tested on a continuous basis.

This was brought up to the staff several yvears ago
and I think Bill was present at the time and the answer came
back, "No, we can't permit that, because that would involve
adding extra complexity to a system we'd like to keep

"

simple.’ As 1 recall, that was the rationale for not taking

the idea seriously.
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I'm not proposing that we redesign trip systems at
this point, but is there any philosophical response to self
testing as a road toward reliability? 1'll ask anybhody that
question.

MR. SULLIVAN: There are plants out there, like
one of our Clinton plants out there, the solid-state plant,
which has self-test features built into it.

Also 1 want to mention, which 1 probably kind of
sluffed over, is the fact that one of the reasons why we're
saying that the analog trip unit is a little bit more
reliability than level switches, it has some self-test
features ir it, in itself. it's not fully self testing.

DR. LEWIS: No, you can't do it.

MR. SULLIVAN: Right. But there are parts of the
trip unit which has self-test features built into it.

MR. MAUCK: I guess there are plants that are
coming through or have just gone through the licensing train
that do have a computerized micro-processor based safety
systems, and they have provided relf-test systems, and the
staff is looking at those closely, and 1 guess we are
favorable towards self-test systems

DR. LEWIS: 1 see. Well, that'’s a change of
position then, because it was really very negative a few
years go.

MR. MAUCK: Yes. But with these computerized
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programmable safety systems we are insisting that

verification and validation of the software be performed by
the vendor. So there is that check on the actual software
being used for these systems too.

DR. LEWIS: You are insisting on verification of
the software?

MR. MAUCK: Yes, sir.

DR. LEWIS: Verification, of course, of the
software business has many meanings.

MR. MAUCK: Oh, it does. Right. Yes. We use
IEEE-7432 as a guide.

DR. KERR: Excuse me. I want the record to show
that I did not authorize that question.

DR. LEWIS: You will not authorize that guestion?

DR. KERR: I didn't authorize it. 11 authorized
the previous one but not that one.

(Laughter.)

DR. LEWIS: But I didn't ask that. He raised the
issue. I appeal.

But verification is a tough business. It's not as
simple as the word seems to be.

MR. MAUCK: No, it's an extremely tough business.
I’'m in agreement with you on that.

DR. KERR: I want to pursue the earlier question

of what is a sensor just a little bit to see if 1 understand
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the staff’'s position.

The impression I got, and correct me if I'm wrong,
is a pressure sensor should set pressure and should have
pressure as an output otherwise it has some signal
processing in it.

MR. MAUCK: No. The pressure sensor should be
sensing the pressure and in this particular case it has a
current as an output. It's the changeover from the physical
medium to the electrical medium.

DR. KERR: I thought the problem here was that
this had something coming out different than what is being
sensed that made it not a sensor. What is it about the
input/output that--

MR. MAUCK: Well, you are talking--I1 guess in the
ATTU, if you include that as the sensor, you also have a
plus and minus Z2.. volt power supply as the sensor and then
vyou can take that up to the 120 volt bus intc 480 bus. So
vyou have to diaw the line and the line drawn on the sensor
is the actual device that'’'s converting the physical medium
to the electrical medium. And what’'s within that body of
that particular device.

DR. KERR: I'm trying to find out what the device
is that you call a sensor. Where is the--

MR. MAUCK: 1It's the transmitter in this

particular case.
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1 DR. LEWIS: Let me make sure I understood you.

2 You did define it. You said it was the object which sensors
3 the parameter of interest and changes it into an electrical
4 signal. 1Is that vour definition of a sensor? I think

5 that's what you said.

6 MR. MAUCK: That's within that particular case,

7 ves. And it’s in the particular body.

8 DR. LEWIS: And it's within the particular case.

9 In other words, it cannot send a signal out that is not

10 electrical and then convert it into an electrical signal and

11 still be a sensor?

12 MR. MAUCK: No. I wouldn’'t think so. There you

‘ 3 13 are either talking a current-to-current converter or an I to

14 V converter or in another case, a V to I converter. You are

15 talking power supplies. You are talking operational amp,

16 bistables relays, and none of that fits the classic

& definition of a sensor.

18 DR. LEWIS: 1I'm talking about fiber optic

19 connections. They are not sensors anymore? Electrical--

20 MR. MAUCK: Well, yes. 1In a particular case where

2! they are actually sensing a source of light, they would a
|

22 sensor. 1

23 DR. LEWIS: I think you are in trouble with this

24 definition. |
|

25 MR. MAUCK: Well, I didn't say that this was |
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DR. LEWIS: T know. You did it on the spur of the
moment .

MR. MAUCK: You realize that.

DR. LEWIS: I think the point is being made and I
think it’s correct. That if you really try to define these
things you are going to be in deep trouble.

MR. MAUCK: it's extremely difficult.

DR. LEWIS: But if you made electrical signals,
I1'1l give you fiber optic cables, and if you include fiber
optic cables 1’11 give you acoustic connectors. And 1’11
give you strings and wires, for that matter, if it comes to
that. And there just is no good definition except
functional.

MR. MAUCK: True.

MR. LIPINSKI: And then you get into the guestion
of the separation distances. Whether ii's five feet away or
whether it's in the same case. No single sensor will send
out an electrical signal unless it’s got a electric crystal
in it. Even in his case where he says he has a milli~-amp
signal, he has to have a power supply to get those milli-
amps out.

And also you'll have sensors that are switches.
You don’'t get currents through the switch unless you provide

some external circuit to it.
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DR. LEWIS: On the other hand, I can do it with an

optical lever and not have a power supply in it.

DR. KERR: I must say that what I have seen up to
now would lead me to believe that the two parties involved,
which I have to assume include a number of competent
engineers, could switch sides and argme the other side with
equal conviction.

DR. LEWIS: Only lawyers could do that.

DR. KERR: There is so much ambiguity in the way
the definition is applied. And we aren't, after all,
talking about reliability. That'’s not part of the problem.
We are talking about diversity which is itself ambiguous.
And, well--

MR. STALTER: And, Dr. Kerr, I think from our
standpoint that really is the bottom line. The only reason
we are opposed to putting this device in is because it's a
change to our plant that we do not believe adds any
reliability to the RPS or AR] system's capability to insert

rods.

The last item that we were asked to talk about was

what did we see as the ATWS risk improvement. We used the

Brunswick plant level 1 PRA for the first part of this. Our

pre-ATWS rule risk calculated a total core damage frequency
5

of and about 2 1/2 X E Y. The ATWS contribution to that was

rcughly 40 percent 1.1 X E-s.
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Using our model we calculated the post-ATWS rule
risk assuming that we still had a residual unidentified 20
percent common mode failure potential in there and reduced
core damage frequency to 2.39 and the ATWS contribution to
1.02, still approximately 40 percent of core damage
frequency. .
We then looked at it and said, well, what if we
could get rid of all common mode failures. And obviously
addressing just the Rosemount analog trip unit would not do
that. There's lots of other components, primarily the
mechanical portion remaining.

But if we could eliminate all the common mode
failure, then we would get a total CDF of 237 and our ATWS
contribution to drop to 1 X E°5, again, round numbers still
about 40 percent.

The conclusion that we reached from this was that
we reduced core damage frequency with a system that we have
in place by about 3.2 percent, and if we could eliminate all
the potential for common mode failure in all systems of the
ATWS-required modifications, we would reduce CDF an
additional .8 percent.

We asked other plants out there as part of our
survey how much reduction they had gotten. The actual

numbers varied from plant to plant, as you would expect.

But in general, we were seeing a 10 percent or less effect
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of the ATWS modifications on total core damage frequency
numbers.

MR. DAVIS: A couple of questions, Dr. Kerr.

DR. KERR: Certainly.

MR. DAVIS: I think that the real concern here is
not so much the ATWS contribution to core damage frequency,
but the ATWS contribution to public risk. And that's a
totally different number because ATWS events typically
produce the higliest public consequences because of the
threat to the containment.

So I think that's a perspective that's not here
that would change maybe some of the conclusions here.

The other thing is I'm familiar with the Brunswick
PRA and I don't recognize these numbers unless you are
talking only about internal event.

MR. STALTER: That's correct. This is just
internal events.

MR. DAVIS: At that particular plant, external
events dominate the core damage, and, in fact, there's a
seismic ATWS that is a substantial contributor. So that
would be a different perspective also.

MR. STALTER: Right. Yes, it would be.

MR. DAVIS: Thank you.

MR. STALTER: That concludes our presentation,

unless there are further gquestions.
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DR. KERR: 1 see no further questionz.

Thank you, sir.

That brings us to combustion engineering.

MR. WILLIAMS: I'm Dan Williams. I'm a member of
the Steering Committee of the Combustion Engineering Owners
Group.

About three years ago, almost three years ago,

NRC accepted the diverse scram system, diverse turbine trip
designs for CE plants, and the emergency feedwater
actuation sys*=m designs for pre-Arkansas plants.

Since that time, the CE plant activity in the area
of ATWS has been plant specific. That is, non-owners group.
One caveat on that is that three of those newer plants lLave
cooperated in the resolution of the diversity issue for the
emergency feedwater actuation system.

There's been significant movement in that area the
last few months and it looks like it's near resolution
within I would say the next two to three months unless
there's-~

DR. KERR: What was the diversity issue in that
situation?

MR. WILLIAMS: The basic unique aspect of the six
CE plants that were involved, three of which are cooperating
in addressing the issue, has to do with the fact that they

share similar or the same equipment in the electronics that
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trip the plant and the electronics that actuate emergency

feedwater.

The same bistable, the same physical bistable, and

the same logic matrix--the different physical logic matrix
but this same piece of equipment. The same physical
bistable that both trips the plant and actuates emergency
feedwater. That was not true for the older CE plants.

That has been an exemption request that you heard
earlier denied, on the basis of cost benefit and
contribution to the reduction of the risk of adding these
additional systems. Arguments have bren made regarding the
increase in risk from, as I think I heard it characterized,
hanging non-safety systems on safety equipment. But right
now we are trying to find some middle ground and there does

appear to be some progress toward that in the last few

weeks.

We do not have information--we are not cognizant,

we being CE Owners Group, of individual plant implementation

status or licensing activity.

And really because it has not been an owners group

activity for about three years, I have very little to say.
In fact, that's about all I've got to say.

DR. KERR: What is your estimated schedule on the
basis of this--for those that are cooperating?

MR. WILLIAMS: Those three plants?
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DR. KERR: Yes.

MR. WILLIAMS: I would anticipate that there will
either be a resolution or a deadlock that will lead to some
formal action in the next two to three months. And at this
point it looks more like a resolution. The latest
information I have on the diversity issue so that we can
proceed with implementation.

DR. KERR: And cnce you proceeded, at what point
would you expect the equipment and training and whatever to
be :n place and operable?

MR. WILLIAMS: I don't know. That's going to be

at three different plants on three different schedules. And

it will depend some on what the resolution turns out to be
Whether it's a--

DR. KERR: And is it likely to be one year, ten
years?

MR. WILLIAMS: Oh, I think closer to the one.
That kind of time frame.

MR. BARNES: Excuse me. Dr. Kerr? I can
probably answer that, if you would?

DR. KERR: Would you identify yourself please,
sir?

MR. BARNES: I'm Richard Barnes. I’'m with
Arkansas Power and Light. And deal with ANO 2. One of

these six units that's having this current difficulty.
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We've essentially split the diverse scram system
issue in the diverse turbine trip out of--and we are
currently resolving--proceeding with designs along that. 5o
we'll have the diverse scram system in place probably-~I
think the last one to go in is cut in California sometime in
late '91 I believe. I'm not real sure on that.

MR. WILLIAMS: That assumes the resolution we are
anticipating.

MR. BARNES: Well, no. That's on the diverse
scram system.

MR. WILLIAMS: Oh, I'm sorry.

MR. BARNES: The issue that we are currently
negotiating with the staff deals with the AMSAC issue and
that, you know, is highly dependent upon ongoing
negotiations right now.

So a certain amount of our analysis we've done
shows that about 98 percent of the achievable ATWS risk
reduction is accomplished with the reserve scram system.
And we are talking about the remaining less than 2 percent
of the total risk improvement available.

DR. KERR: Thank you.

Any further guestions?

Thank you, Mr. Williams.

That brings ue to the end of our planned and

formal agenda. And 1 think for the need of any further

Heritage Reporting Corporation
(202) 628-4888



recording of this session.

Are there any final comments that the staff would
like to make?

MR. NEWBERRY: No, sir. I think you've got a very
good feel for the open issues and what the different views
are.

DR. KERR: Mr., Lipinski?

MR. LIPINSKI: I have one question for the staff.

If I were or the Owrers Group and 1 went to
Rosemount and 1 said, "Please repackage your product such
that the card is in the same case." Would that be
acceptable to the staff? As having the required diversity
such as the sensor and the card ave in the same case?

MR. MAUCK: I guess what do you mean by
repackaged?

MR. LIPINSKI: Take that card. Put it in the same
case with the sensor, because that pressure sensor meets
delayed point. Terminates in a case, those lines go off--

MR. MAUCK: No.

MR. LIPINSKI: Take that card, put it in that same
case. Would that be your definition of a sensor then?”

MR. MAUCK: The intent of the rule, 1 believe, for
allowing non-diversity among sensors was because of the cost
of putting in new sensors and being able to use the same

sensors in the trip system.

Heritage Reporting Corporation
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MR. LIPINSKI: No, you are missing--

MR. MAUCK: So you are trying to cut a fine line

MR. LIPINSKI: No, I'm not trying to cut a fine

line. I'm trying to decide whether if I were to try to

respond to your request. I weniL to Rosemount and said, "Hey,
please repackage this because 1've got a problem with the
NRC. Put the card in the same vackage with the sensor
output."” Would I have satisfizd your needs saying that now
diverse--

MR. MAUCK: No, it's not diverse.

MR. LIPINSKI: 1It's not diverse--

MR. MAUCK: It doesn’'t have to be because it's a
sensor.

MR. LIPINSKI: Tt meets the definition of the
rule. The fact that the card is now in that box that's
called a sensor output.

MR. MAUCK: Well, 1 guess it would be very
difficult to get Rosemount to repackage that card, to be
able to put it in the sensor case.

MR. LIPINSKI: Whatever I offer them, $100,000--
they are going to be happy to do~--it may cost me $100,000 a
unit, but I']ll get them from Rosemount. Does that meet your
requirements?

MR. MAUCK: Well, if the card was already in the

Heritage Reporting Corporation
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transmitter housing, yes. If that thing is already sitting
there and it's working in the plant and it's used in the
trip system.

DR. LEWIS: 1If he wasn’'t recording, I1'd give you
the correlation to--

MR. MAUCK: Well~--

DR. LEWIS: A story along the same lines,

MR. MAUCK: If you read the ATWS rule, it says you
can utilize the same sensors.

DR. LEWIS: Okay. I think I've made my point.

DR. KERR: Any further guestions?

Okay. No more recording needed.

(Whereupon, the recorded portion of the

proceedings were concluded.)
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JurLy 1984
JuNe 1985
JuLy 1986
FeBruary 1987
&

JUNE 1987

AucusT 1987

Marcw 1989

Q104N :MPO-4L/19/89

ATWS RULE AND WOG RESPONSE

RULE ISSUED.

WOG Generic AMSAC DESIGNS
suBMITTED (WCAP-10858)

NRC SER ror AMSAC

WOG INFORMATION ON ONE ITEM FROM
SER

NRC REQUEST FOR INFORMATION ON
FUEL MANAGEMENT

WCAP-10858 Rev. 1
AMSAC ADDITIONAL ITEMS

Response TO NRC 6-87 REQUEST
WCAP-11993



WOG ATWS RULE PROGRAMS

GOALS

@ PROVIDE GENERIC MEANS FOR ADDRESSING THE ATWS
RuLe

® ALLOW UTILITY FLEXIBILITY IN RULE
IMPLEMENTATION

1. DeverLor AMSAC peESIGN(S):

-= WCAP-10858 AMSAC Generic DeEsIiGN PACKAGE
APPROVED JuLy 1986.

-- WCAP-10858, REv. 1 ADDITIONAL ITEMS
AuGcusT 1987
2. RespoNsSeE TO JuNe 1987 NRC LETTER
-= WCAP-11993 ASSESSMENT OF COMPLIANCE WITH

ATWS RuLe Basis ror WESTINGHOUSE PWRs
MarcH 1989

D104N:MP0-4/19/89




TR

WOG ATWS RULE PROGRAM

AMSAC FUNCTIONAL DESIGN -- WCAP-10858, REV. 1

WOG DEVELOPED THREE FUNCTIONAL DESIGNS

-~ ALLOWS UTILITY TO SELECT DESIGN BEST
SUITED FOR PLANT

-~ EACH DESIGN MEETS THE REQUIREMENTS OF
10CFR50.62

-=- APPROVED BY THE NRC

WOG AMSAC ACTUATION LOGICS

-= LOGIC 1 - Low STeam GENERATOR LEVEL
-- LOGIC 2 - Low FEepwATER FrLow

-= LOGIC 3 - MAaIn FEeowATER PuMp STATUS

OR
MAaIN FEeDWATER VALVE CLOSURE

IMPLEMENTATION OF APPROVED FUNCTIONAL DESIGN
ALSO REQUIRES PLANT SPECIFIC NRC AppPRrROVAL

19/89




@ WOG GENERIC DESIGN APPROVED

® TWO KEY ELEMENTS GENERICALLY ADDRESSED BY WOG

1 @ 12 KEY ELEMENTS REVIEWED FOR PLANT SPECIFIC
IMPLEMENTATION
>

‘ 0104N:MPO-4/19/89




PURPOSE

® ADDRESS FUEL MANAGEMENT QUESTIONS IN CONTEXT
OF INTEGRATED EFFECTS ON ATWS RESPONSE

MECHANICS OF THE PROGRAM
| ® Review RISk BASIS OF ATWS RULE, AND HISTORY
‘ LEADING UP TO ATWS RuLE

O Review Secy-83-293 MopeL ASSUMPTIONS IN LIGHT
OF CURRENT INDUSTRY EXPERIENCE

0 ConsTRUCT AN APPROPRIATE CORE DAMAGE
FrReauency Moper (EVENT TREE):

-= CONSISTENT WITH ATWS RuLE Basis

-- MORE SPECIFIC TO WESTINGHOUSE PWRS AND
AMSAC

-- COMPATIBLE WITH SEVERE ACCIDENT PoLICY
STATEMENT

0104 90-4/19/89




WOG ATWS RULE PROGRAM

REsuLTS/CONCLUSIONS

ASSESSMENT AND RESPONSE -- WCAP-11993

® PROGRAM SHOWED CONTINUED ACCEPTABILITY OF
ATWS Core Damace FReEQUENCY (CDF) For
WESTINGHOUSE PLANTS AS A CLASS, GIVEN
INSTALLATION OF AMSAC - SECY-83-293 TARGEY 1S
MET.

@ ALtHouGH AMSAC IS REQUIRED TO MEET THE
TARGET, AMSAC UNAVAILABILITY IS NOT A
SIGNIFICANT CONTRIBUTOR TO CDF

@ FueL MANAGEMENT HAS A SMALL TO INSIGNIFICANT
EFFECT ON CDF, DEPENDING ON AVAILABILITY OF
PRESSURE RELIEF - SECY TARGET IS MET.

1
@ PROGRAM MODEL IS COMPATIBLE WITH IPE ‘
\
\
|
\
i
|

0104V MPO-4/19/89




AMSAC IMPLEMENTATION STATUS

@ WOG Survey - ApriL 1989

-- 26 SITES
-~ 43 UNITS

® PranT SpeciFic NRC ApprOvVAL

-= 22 APPROVED
-= 3 PENDING
- 1 NOT YET SUBMITTED

-= 22 INSTALLED
== 7] TO BE INSTALLED SHORTLY OR AT KEXT
REFUELING

1
|
‘. @ INSTALLATION
-= 14 NOT INSTALLED YET

-= 0-18 MONTHS RANGE

|
|
@ OpPERATING EXPERIENCE
-=- NO PROBLEMS TO DATE

|
-- 4-6 MONTHS PER PLANT AVERAGE

O104K:MPD-4/19/89




AMSAC IMPLEMENTATION STATUS

® LoGrcs SELECTED
-- 23 Low SG LeveL

-- 12 Low Main FW FrLow
-~ 6 MaIN FW Pump Trip/VALVE CLOSURE

® IMPLEMENTATION
== 11 WESTINGHOUSE

-= 5 UrzrLity Desicw
-= 8 OTHER SUPPLIERS

‘ @ WOG GenNeErIC DESIGN ALLOWS FLEXIBILITY IN
LOGIC AND IMPILLEMENTATION

® NRC HAS APPROVED UTILITY IMPLEMENTATIONS

DY04N:MPO-4/19/89




AMSAC IMPLEMENTATION STATUS

@ Open ITeEms (BASED ON SURVEY)

-=- TecH Specs (GENERIC)

-- ConTrROL RooM HumanN FACTORS REVIEW

@ WOG GENERIC RESPONSE ON TECH SPECS

D104N:MPO-4L/19/8B9



ATWS RULE IMPLEMENTATION
SUMMARY /CONCLUSIONS

¢ RULE REQUIRES AMSAC

® NRC HAS APPROVED GENERIC WOG FUNCTIONAL
DESIGNS FOR AMSAC

® UTILITY IMPLEMENTATION REFERENCES THE WOG
DESIGN

® NRC HAS APPROVED PLANT SPECIFIC
IMPLEMENTATIONS

@ WOG ASSESSMENT OF SECY-83-293 BASES SHOWS
WESTINGHOUSE CLASS OF PLANTS CONTINUES TO
SATISFY BASIS OF RULE WITH AMSAC

WOG/WESTINGHOUSE PLANTS ARE SUCCESSFULLY
IMPLEMENTING THE RECUIREMENTS OF THE ATWS RULE.

N MPO-4/19/89
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TRS RULE (10 CFR 50.62) IMPLEMENTATION

CHRONOLOGICAL BACKGROUND

ATWS RULE PUBLISHED

QA GUIDANCE FOR ATWS EQUIPMENT
(6.L. 85-06)

NRC REVIEW EFFORT START
(MULTI-PLANT ACTION A-20 ESTABLISHED)

OWNERS GROUP SUBMIT GENERIC DESIGN
CEOG CEN-315
BWOG BeW 47-1159091
WOG WCAP-10858
BWROG NEDE-31096-P

NRC STAFF ACCEPTED GENERIC DESIGN
wOG
BWROC
BWOG

NRE STAFF REJECTED CEOG REPORT, REGARDING
DIVERSI?V'OF AFW ACTUATION

INSPECTION GUIDANCE ISSUES (TI 2500/20)
NRC STAFF PLANT SPECIFIC REVIEWS

82 SERS COMPLETED
30 PLANTS INSPECTED

6/84

L/85

5/85.
¢
E 3

9/85
10/85
10/85

1/86

7186
10/86
6/88

8/86

2/87

1/87 -- PRESENT
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(1)

25 OPEM ISSUES AND NRC STAFF POSITION

¥

BWR PLANTS INSTRUMENT DIVERSITY

MANY BWR PLANTS HAVE INSTALLED SAME TYPE OF ANALOG
"RANSMITTER TRIP UNITS (ATTU) FOR BOTH THE RTS AND
THE ARI SYSTEM., THIS DOES NOT SATISFY THE ATWS RULE
DIVERSITY REQUIREMENT,

BWROG ARGUMENTS :
(1) THE ATTU IN THE RTS IS DE-ENERGIZED TO FUNCTION t

WHILE THE ATTU IN THE ARI SYSTEM IS ENERGIZED TO
FUNCTION

(2) OTHER PARAMETERS AND MEANS ARE AVAILABLE TO TRIP
THE REACTOR THROUGH THE RTS SHOULD THE ATTU FAIL
DUE TO COMMON MODE FATLURE

(3) COST/BENEFIT DOES NOT JUSTIFY REPLACING THESE
INSTRUMENTS

THE STAFF POSITIONM:

THE ENERGIZATION IS DEPENDENT ON A SWITCH SETTING ON

THE ATTU CIRCUIT BOARD, THE CIRCUIT BOARDS FOR THE RTS
AND ARI SYSTEM ARE IDENTICAL., THE STAFF POSITION IS
THAT HARDWARE/COMPONENT DIVERSITY IS REQUIRED TO PREVENT
COMMON MODE FAILURE WHICH COULD CAUSE SiMULTANEOUS
DISABLING OF THE RTS AND THE ARI SYSTEM. THE LICENSEES
ARE REQUIRED TO INSTALL DIVERSE HARDWARE,




(2)

f

S ".. ‘J
i OPEN_ ISSUES AND NRC STAFF POSITION

NEWER CE PLANT AFW ACTUATION DIVERSITY

SOME NEWER CE PLANTS AFW ACTUATION USES SAME TYPE OF
COMPONENTS WHICH WERE USED IN THE EXISTING RTS, THIS
DOES NOT SATISFY THE ATWS RULE DIVERSITY REQUIREMENT ’

LI

CEOG ARGUMENTS

THREE UTILITIES SUBMITTED EXEMPTION REQUESTS. THE MAIN
ARGUMENT IS THAT TO INSTALL A DIVERSE AMSAC WILL ONLY
HAVE MARGINAL SAFETY BENEFIT AND IS NOT COST EFFECTIVE.

THE STAFF POSITIUN:

THE COST/BENEFIT ARGUMENT HAD BEEN CONSIDERED DURING
RULE MAKING PROCESS. THE KRC STAFF CONCLUDED THEN THAT
THE SAFETY BENEFITS WERE JUSTIFIED TO REQUIRE THE
DESI6GN OF AMSAC TO BE DIVERSE AND INDEPENDENT FROM THE
EXISTING RTS.



|
"

L AR e s S e e s A s R e e e R AT s o

% MEANING OF "INDEPENDENCE*

LOGIC AND ACTUATION DEVICE POWER MUST BE FROM AN
INSTRUMENT POWER SUPPLY INDEPENDENT FROM THE POWER
SUPPLIES FOR THE EXISTING REACTOR TRIP SYSTEM,

LIS S

EXISTING RTS SENSOR AND INSTRUMENT CHANNEL POWER
MAY BE USED PROVIDED THE POSSIBILITY OF COMMON
MODE FAILURE IS PREVENTED

THE STAFF PCSITION:

THE INDEPENDENT NON-1E POWER IS THE PREFERRED
DESIGN. THE POWER SUPPLIES FOR DSS AND AMSAC ARE
FROM NON-CLASS 1E POWER WITH NON-1E BATTERY BACKUP,

THE SHARED 1E POWER IS ACCEPTABLE IF DSS AND AMSAC
ARE CLASS 1E SYSTEMS. A FMEA IS REQUIRED TO
DEMONSTRATE THAT THE POSSIBILITY OF COMMON MODE
FAILURE IS PREVENTED,

|
\
ATWS RULE GUIDANCE STATES:
|
|
|
|
|










* . MEANING OF *DIVERSITY*

THE BASIC PREMISE BEHIND THE ATWS RULE IS TO PREVENT Ok
MINIMIZE THE COMMON MODE FAILURE WHICH SiMULTANEOUSLY
DISABLES THE REDUNDANT RTS CIRCUITRIES. THE DIVERSITY
REQUIRED BY THE ATWS RULE IS HARDWARE OR COMPONENT
DIVERSITY, ACCEPTABLE LEVEL OF COMPONENT DIVERSITY CAN
BE ACHIEVED IN ACCORDANCE WITH COMBINATION OF ALLOWABLE
METHODS SUCH AS

0 THE USE OF COMPONENTS FROM DIFFERENT HANUFACTURERI

0 FUNCTIONAL CAPABILITY

THE ATWS RULE GUIDANCE STATES THAT EQUIPMEMT DIVERSITY IS
REQUIRED FROM SENSOR OUTPUT TO AND INCLUDING THE COMPONENTS
USED TO INTERRUPT CONTROL ROD POWER FOR DIVERSE SCRAM
SYSTEM, AND FROM SENSOR OUTPUT TC, BUT NOT INCLUDING, THE
FINAL ACTUATION DEVICE FOR MITIGATION SYSTEMS,

IDENTICAL COMPONENTS USED IN BOTH THE EXISTING RTS AND THE
DIVERSE SCRAM SYSTEM OR MITIGATING SYSTEMS ARE SUBJECT TO
POTENTIAL COMMON MODE FAILURES, AND THEREFORE ARE NOT
ACCEPTABLE.
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Haw He  AMBAC D88 RES 10N INeP
PLANTS > M ML com

| ARIANBAS 1 | O4/90 | O4/% | “ !

| CRYSTAL RIVER 3 | O4/90 | O04/90 | 2 !

| DAVIS~-BESSE 1 | O8/90 | 03/90 | 3 !

| GOONEE 1 I 09/9) I O09/91 I v |

| OCONEE 2 | 01/92 | 01/92 | 2 !

| OCONEE 3 | O8/93 | O%/91 | 2 I

| RANCHO SECO 1 I 0%/91 I 09/91 | S I

| TMI=3 | 558§ e 1 !



BWR THS INTERACTION WITH ATWS

CONCERNS :

DURING “LOW FLOW-PART POWER” SLCS INJECTION MODE?

(2) IF 80, WILL SUPPRESSION POOL TEMPERATURE INCREASE
‘I' SIGNIFICANTLY PRIOR TO SHUTDOWM BY LIQUID CONTROL?

!
(1) WILL LARGE OSCILLATIONS CAUSE EFFECTIVE POWER INCREASE
¥ILL OSCILLATIONS ADVERSFLY INTERACT WITH EOP?



BWROG, GE, EPRI CALCULATIONS & CONCLUSIONS

-

0 TRAC-GE-3D LARGE AMPLITUDE SYMMETRIC OSCILLATION
CALCULATION

0 DISCUSSED IN MEETINGS. REPCRT DUE IN APRIL. i
\
0 PEAK AMPLITUDE 200 PERCENT POWER

0 | GE INDICATES NO SIGMIFICANT, OSCILLATION PPODUCED, |
' POWER INCREASE. (SMALL INCREASE FROM SYSTEM EFFECTS.) i

‘ 0 RECENT EPR! PEER REVIEW
0 CONCLUDE THERE IS NO NEW PRORLEM
0 NO FURTHER LARGE OSCILLATION CALCULATIONS PLANNED

0  EPRI IS INVESTIGATING OPERATOR RESPONSE TO ATWS WITH
OSCILLATIONS



BML CALCULATIONS

RAMONA-3B AND EPA

RAMONA NOT YET ABLE TO EXPLORE LARGE AMPLITUDE
OSCILLATIONS, (T-H CODE BREAKDOWN,)

EPA HAS BEEN EXPLORING ATWS SCENARIOS

KAVE NOT QUANTIFIED OR SEPARATED EFFECT OF
OSCILLATIONS ON THERMAL POVER




(BML CONTINUED)

0 FUTURE PLANS (ATWS RELATED)
g FAMONA
- IMPROVE T-H TO HANDLE LARGE OSéILLATIONS
- BENCHMARK (LASALLE AND OSKARSHAMN)

- EXPLORE LARGE OSCILLATIONS (PEAK AMPLITUDES,
THERMAL EFFECTS)

4 EPA
- FURTHER ATWS SCENARIOS AND OTHER

CALCULATIONS TO QUANTIFY THERMAL
EFFECTS OF LARGE OSCILLATIONS

s OTHER

- INEL (TRAC-ID) ATWS SCENARIOS AND ORNL
(LAPUR) SUPPORT CALCULATIONS

- RES REVIEW TEAM

e R




PWR ATWS MODEPATOR TEMPEPATURE COEFFICIENTS

STAFF PRESENTATION

T0
|

ACPS 18C SUBCOMMITTEE MEETING

ON ATWS RULE TMPLEMENTATION

APPIL 2], 1989




STAFF HAD PREVIOUSLY EXPRESSED CONCERN ON VALIDITY OF
EARLIER PWR ATWS ANALYSIS ASSUMPTION ON MODERATOR
TEMPEPATURE COEFFICIENT BECAUSE OF CHANGES RELATED TC:

EXTENDED CYCLES OF 18 anD 24 MONTHS

. INCREASED DISCHARGE RURNUP

v LOW LEAKAGE CORE DESIGNS

? NEW FUEL DESIGNS

' MODERATOR TEMPERATURE CCEFFICIEMT (MTC)
TECHNICAL SPECIFICATION CHANGE RECUESTS




(JUNE 12, 1987)

JUSTIFICATION FOR THE CONTINUED
APPLICABILITY OR CONMSERVATISM IN
ATWS BASIS MTCs

? DIFFERENCES IN CURRENT MTCs WITH ATWS
BASIS MTCs

. PLANT DATA USED

’ ASSUMPTIONS MADE

i METHODOLOGY USED TO DERIVE ATWS MTCs

|
|
CONCERN LED TO LETTER TO PWR OWNERS GROUPS
\
!
|



STAFF MEETINGS WITH CWNERS GROUPS

» WOG/K OCTORER 7, 1987
FERRUARY 11, 1988

v CEOG/CE JAKUARY 11, 1988

. BYCG/BEW FEBPUARY 18, 19£°

MEETING WITH ACRS COMBINED CORE PERFORMANCE AND

SCRAM SYSTEMS RELIARILITY SURCUMMITTEES CN
FEBRUARY 19, l98g



RESULTS FOR ATWS MTCs (1072 A K/K/*F)

* WOG/K

* CEOG/CE (2750 MWT)
(2410 MWT)
(3800 MWT)

* RWOG/ReW (177 FA)

ATWS ANALYSIS
BASIS

-8
-2
-6.3
-6.8

-1015

CURPENT VALUES

-10 (STAFF ESTIMATE)

» 2.6
- 500
" 5.7

-1).0 (18 MONTH CYCLE)
- 4,3 (24 MONTH CYCLE)

CONCLUSTOM - THE CURRENT MTC DATA 1S CONSISTENT VITH
PREVIOUS ATYS MiC ANALYSIS BASIS FOP ALL PWR PLANT

TYPES




BWR OWNERS' GROUP

ATWS IMPLEMENTATION STATUS

S. D. FLOYD

CAROLINA POWER & LIGHT

APRIL 21, 1989




0 INTRODUCTION

0 ATWS GENERIC REPORT STATUS
0 IMPLEMENTATION PROBLEMS
il 0 IMPLEMENTATION STATUS

0 EXEMPTIONS/SPECIAL DIFFICULTIES

0 ATWS RISK IMPROVEMENT

. FLOYD

. FLOYD

. FLOYD

. FLOYD

. FLOYD/
. SULLIVAN

. FLOYD



STATUS

LICENSING TOPICAL REPORT
SUBMITTED TO NRC --- DECEMBER 1985

SAFETY EVALUATION REPORT ISSUED
--- OCTOBER 1986

APPROVED LTR ISSUED --- FEBRUARY 1987



NRC REQUEST FOR ADDITIONAL DIVERSITY FOR
ANALOG TRANSMITTER TRIP UNITS (ATTU's)
IN ALTERNATE ROD INSERTION (ARI) SYSTEM

NRC REQUEST FOR MODIFICATIONS TO
RECIRCULATION PUMP TRIP (RPT) LOGIC



IMPLEMENTATION STATUS

37 TOTAL UNITS SUBJECT TO ATWS RULE

30 UNITS ESSENTIALLY COMPLETE

- 17 UNITS TOTALLY COMPLETE

- 11 UNITS COMPLETE EXCEPT FOR DIVERSITY
ISSUE

- 2 UNITS COMPLETE EXCEPT FOR DIVERSITY
ISSUE AND RPT LOGIC/TESTABILITY

7 UNITS INCOMPLETE

6 HAVE DIVERSITY ISSUE

TOTAL OF 19 UNITS NEED RESOLUTION OF
DIVERSITY ISSUE



0

0

EXEMPTIONS TO ATWS RULE

REQUESTED

- EQUIVALENCY BASED ON VESSEL DIAMETER

(1 UTILITY)

POTENTIAL

- DIVERSITY OF ARI ATTU's
(19 UNITS)



L
ATWS DIVERSITY ISSUE
STAFF_POSITION:
0  TRIP UNIT IS NOT PART OF THE SENSOR AND
THEREFORE REQUIRES DIVERSITY,
0  ARI SYSTEM LACKS DIVERSITY AND DOES NOT COMPLY
WITH ATWS RULE (ARI AND RTS B0TH USE ROSEMOUNT \
ATTUs) .
STAFF_PROPOSED RESOLUTION:
0  REPLACE ROSEMOUNT ATTU CIRCUIT BOARD WITH AN
® EQUIVALENT BOARD MANUFACTURED BY A DIFFERENT
VENDOR .
BWROG POSITION
0  THE TRIP UNIT IS PART OF THE "SENSOR" WHICH IS
NOT REQUIRED TO BE DIVERSE BY THE RULE.
0  ARI SYSTEM MEETS THE DIVERSITY REQUIREMENT OF
THE RULE AND MIMIMIZES THE POTENTIAL FOR COMMON
MODE FAILURE.
0  STAFF'S PROPOSED RESOLUTION IS NOT NECESSARY TO

MEET THE RULE. OFFERS LITTLE OR NO IMPROVEMENT
IN CDF.



ALTERNATE ROD INJECTION (ARI)

W. P. SULLIVAN
GENERAL ELECTRIC

\
\
PIVERSITY ISSUE




RECOMMENDATION OF THE ATWS TASK FORCE

THE TRIP PORTION OF THE SENSP® TYSTEM CONSISTS
OF BISTABLES THAT SIGNAL AN OUT-OF-TOLERANCE
CONDITION. THIS PORTION OF THE SYSTEM IS
VULNERABLE TO BISTABLE CALIBRATION ERRORS AND
LIKE COMPONENT COMMON CAUSE FAILURES. HOWEVER,
CONTINUOUS MONITORING OF THE SENSOR OUTPUT, AND
THE FREQUENT TESTING OF THE TRIP VALUES PROVIDE
A GOOD CHANCE OF DISCOVERY OF SUCH COMMON CAUSE
PROBLEMS . . . THOUGH DIFFERENCES EXIST IN THE
LEVEL OF REDUNDANCY AND LOGIC STRUCTURE, THESE
ONLY INFLUENCE THE INDEPENDENT FAILURE
CONTRIBUTION WHICH DOES NOT CONTRIBUTE

SIGNIFICANTLY TO THE OVERALL RPS UNAVAILABILIYY.

THEREFORE, FOR THE PURPOSES OF THIS ANALYSIS,
THE SENSOR PORTION OF THE RTS WILL BE IGNORED.

"THE SENSORS NEED NOT BE OF A DIVERSE DESIGN OR
MANUFACTURER. "

- STATEMENT OF CONSIDERATIONS,
FINAL ATWS RULE. 49 F.R. 26042
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0 FUNCTIONAL AND EQUIPMENT DIVERSITY CURRENT:Y
EXISTS WITHIN RPS

- NEUTRON FLUX OR RADIATION SENSORS

- POSITION SWITCH SENSORS

- ANALOG TRANSMITTER/TRIP UNIT SENSORS
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RESULTS FROM RISK ASSESSMENT
LOSS OF FEEDWATER EVENT

)

0 THREE SEPARATE SETS OF WATER LEVEL TRIP UNITS
- MINIMUM OF SIX INDIVIDUAL TRIP UNIT
FAILURES

0 OPERATOR HAS AT LEAST 15 MINUTES 10 INITIATE \
MANUAL CONTROL ROD INSERTION
|
\
\

APRM DOWNSCALE ALARM PROVIDED
- EPG REV. 4 PROVIDES APPROPRIATE OPERATOR

GUIDELINES

0 PROBABILITY CF COMPLETE LOSS OF LEVEL INDICATICN

‘ - DIVERSE REACTOR WATER LEVEL INDICATION AND
AND ASSOCIATED SCRAM

- 2.3 E-08/REACTOR-YEAR




1. SOME SMALL REDUCTION IN COMMON MODE
FAILURES RESULTING FROM FABRICATION
PROCESS.

1. SUBSTITUTE UNPROVEN EQUIPMENT FOR PROVEN,
HIGHLY RELIABLE EQUIPMENT.

2. BATCH PRODUCED EQUIPMENT HAS NO QUALITY
HISTORY.

3.  RAISES POTENTIAL FOR COMON MODE FAILURE BY
COMPLICATING MAINTENANCE AND PROCUREMENT
PROCEDURES.

4. HIGH COST ($170K PER REACTOR) VERSUS
NEGLIGIBLE SAFETY IMPROVEMENT.

5.  ESTABLISHES A DIVERSITY DEFINITION
INCONSISTENT WITH RULE.




RIVERSITY ISSUE SUMMARY

TRIP UNIT IS PART OF SENSOR AND DOES NOT REQUIRE
DIVERSITY

"DIVERSITY" IS NOT LIMITED TO "EQUIPMENT
DIVERSITY" BY THE ATWS RULE

RULE STATES "DIVERSITY"

STATEMENT OF CONSIDERATIONS STATES
EQUIPMENT DIVERSITY WHERE REASONABLE AND
PRACTICABLE

"STAFF POSITION ON DIVERSITY REQUIREMENTS"
ALLOWS COMBINATION OF ALLOWABLE METHODS
WHERE TOTAL HARDWARE DIVERSITY IS DIFFICULT
TO ACHIEVE

RECENT STAFF DECISIONS REQUIRE TOTAL
HARDWARE DIVERSITY REGARDLESS OF
DIFFICULTY, COST OR BENEFIT

FABRICATION DIVERSITY FOR THE ROSEMOUNT
ATTUs PROVIDES NEGLIGIBLE SAFETY
IMPROVEMENT

CURRENT DESIGN MEETS BOTH LANGUAGE AND INTENT OF
ATWS RULE



ATWS RISK IMPROVEMENT
BRUNSWICK PLANT PRA
0 PRE ATWS RULE RISK
TOTAL CDF “ 2.47 E-5
ATWS CONTRIBUTION = 1.1 k-5

0 POST ATWS RULE RISK (ASSUMES 20% COMMON MODE
FAILURE REMAINS)

TOTAL CDF & 2.39 E-5
ATWS CONTRIBUTION = 1.02 E-5
il
0 POST ATWS RULE RISK (0% COMMON MODE FAILURE)
TOTAL CDF 3 2.37 E-5
ATWS CONTRIBUTION = 1.00 E-5
O CONCLUSION
ATWS RULE REDUCED CDF BY 3.2%
TOTAL ELIMINATION OF COMMON MODE FAILURE
WOULD REDUCE CDF AN ADDITIONAL 0.8%
INDUSTRY BWR PRAs
® 0 EFFECT OF ATWS MODs VARIES FROM PLANT TO PLANT

0 10% OR LESS EFFECT OF MODs ON TOTAL CDF




