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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ADVISORY COMEITTEE ON REACTOR SAFEGUARDS

SUBCOMNITTEE ON REACTOR CPERATIONS

Nuclear Regulatory Commissicn
Rcom 1046

1717 R Street, N.H.
Washington, D.C.

Tuesday, March 1C, 1%81

The Subcommitte met, William Mathis (Chairman of

the Subconnittge ) presiding, at 8:45 a.m.,
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PROCEELINGS
(8:45 aem.)

MR. MATHIS: The meeting will now come to order.

This is a continuation of the Subccmmittee meeting
on Heacter Operations. Today the Subcommittee will meet
with NPC staff to Degin its review of Representative Udall's
inquiries on ATWS, which vere prompted by the June 28th,
1980, Brcwns Ferry 3 partial failure to scram.

¥:e 3ichard Major is the Designated Federal
Employee for this meeting. A transcript cf the meeting is
being kept, and it is requested that each speaker first
identify himself or herself, and speak with sufficiently
clarity or volume so that he or she can be readily heard.

We will novw resume the meeting.

I thought possibly, just to refresh the memory of
some of you as to why ve are here and what we hcpe to
accoergplish today, that I might go over just a »rief
chronology of mainly the Udall letters.

¥r. Udall's first letter to the Commissicn was
dated July 16th, 1980, and he noted there the
appropriateness of the persistence of the NRC staff and the
AC®S in pressing industry to adopt measures to mitigate
consequences of ATNWNS events. He wvent on to request the
Commissicn to present it- assessment both of the causes of

the problem of the Browns Ferry 3 incident and the
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consequences had contrcl rod failure occurred during full
power operation following a design basis . event.

The second letter is dated December 17th, 1987,
and here he noted concerns about the inability to calculate
the consequences of control roé failure that might occur
following transients at full power.

His third letter, on October the 3rd, ¥r. Udall's
letter to ¥r. Ahearne, he questioned the extent to which
emergency procedures at operating reactors contained
instructions for operator action in the event c¢f a partial
or full scram failure followving an anticipated transient.

There's a fourth bit of information I think
important, and that is that the NRC staff has alsc completed
a generic safety evsluation report regarding the EBWR scraa
discharge system. This repcrt is dated December 1st, 1980.
In it there are recommendations for some short-term actions
in excess of those that are required by ILE bulletins that
vere issued right after the incident. And it also has some
criteria for design changes on all operating BEW plants.
Now, that's paraphrasing some of the letter, but I think it
highlights some of the things.

Then on lecember 12th Chairman Ahearne sent a
letter to Dr. Plesset requesting the ACRS to do the review
requested by Congressman 0Udall.

In summary, I think we can say Yr. ldall has five

ALDERS. { REPORTING COMPANY. INC,
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basic concerns:

Cne, the level of confidence placed in the staff's
ability to calculate the consequences of an ATWS. And that
one I think has a lot of problems that we need to give a lot
of consideration to. That includes the ability *o calculate
the ccusequences of control rod failures following
transients at full power and the ability of the staff to
calculate ATWNS consequences under the assumptions of a range
of design basis transients, and the Commission's assessment
of the consequences of Browns Ferry 3 had control rod
failure cccurred at £full power following a design basis
avent.

Two, the level of confidence in adeguacy of
actions taken subsequent to the Browns Ferry contrel red
failure. And there's another part here, and that's what
additional ATWS-related concerns does the Commission arnd
ACRS deem appropriate to consider.

Three, that extany emergency prccedures at
operating plants contain instructicns for the operators,
given an ATKS.

Four, assessment of causes of Browns Ferry 2
partial failure to scranm.

Five, ACKS reviewv of previovs Commission responses
to 0dall’'= inguiries.

¥Yow, since these events, in locking at what is
required by Udall‘'s letter, the ECD has done an analysis of
the eveat and the staff has issued the generic SER.

ALDERSON RE! DRTING COMPANY. INC,
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Hopefully, today I would like to be in a position
where we could at least start formulaticn of a recponse to
Congressman Udall on part of the summary items in two,
three, and four mentioned above. I have some real concerns
about where we go from there, and T want everybody to think
about it, because I can envision in the areas of ability to
calculate the consequences of control rod failures that that
presents a spectrum of things that I think we need to zero
in on and say hov much is enough.

I think, with that summary, 1 will guit. Do any
other members of the Subccmmittee have any comments? Cave?
Jerry?

(No response.)

¥R. MATHIS: If not, then I will call on Faul
Check of the staff tc take off from there.

¥MR. CHECX: Good morning. I am Paul Check, the
Office of Nuclear EReactor cfegulation. We are here from
several offices this mcorning to describe as coherently and
understandably as possible how the NREC has dealt with the
partial failure to scram event that occurred at Browns Ferry
Unit 3 last susmer.

No single element of the staff has had exclusive
responsibility for this issue. Several coffices have been
heavily inveolved.

Tnitially, as you know, when trouble cccurs at an

ALDERSON REPORTING COMPANY, INC,
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operating reactor, the Office of In-pection and Enforcement
respgonds and has the agency lead, with ad hecc assistance
being provided by other offices, in this case notably NRR
and AEOCD.

ICE's purpose was to detern .e and isplement
measures required for continued safe operation of Browns
Ferry 2 and other BWR's. And of course, among the
alternatives would have been *o discontinue operation.

Soon KRR acunted an effort tc establish
requireants for final resolution of safety concerns raised
by the event. The rest is pretty much history, and that's
what our next speaker will be giving us.

(Slide.)

I want to indicate there is a congruence between
the Committee’'s iapressicn cf what is important and needs to
be discussed and ours, strangely enouch. Mr. Yathis has
already run down that list and I wvon't belabor it. You will
find us, I hope, trying to convey a sense of the grocess bv
which vwe have handiled an operating event. That is, I ¢hink,
first and foremost what we want to leave you with.

It is not always easy because, Qs I said, there
ar2 a number of parties iavclved, and it becomes
increasingly difficult as the YRC evolves for any one group
to speak for the entire staff.

Vince Fanciera is the next speaker, and I

ALDERSON REPORTING COMPANY, INC,
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introduce him and commend him to you as your master of
ceremonies for today. He will be, I think, a reasonable
guide for you to the activities of the staff. Vince is a
secticn leader in <le Reactors Systems EBranch in NRR and has
functioned since almost the beginning as a focus for one or
another task force or study group effort on this cgroblem.

Vince.

¥R. PANCIERA: I thought it would be helpful to
the Subcommittee for me tc present at this time an overall
chronclogy of staff actions. Hopefully this will give you a
perspective of how the staff responded and give you a feel
for the time sequence in which this response cccurred.

¥R. RAY: Cuestion. I notice the second item on
your chronology is the event itself. But yocu acted before
that. What triggered this?

MR. PANCIERA: I will tell youe.

(Slide.)

If you will notice “» f rst item is the issuance
of the IEE Bu.letin 80-14, and that was on 6§-12-80. That
was before the Browns ferry event, by the order of something
of 16 dayse. .

This bulletin was issued really because cf IELE
lookina over the LER's and deciding that there may be a
problem with the scram instrumentation, the float levels.

So this was prior to the 2rcwns F-rry event.

ALDERSON REPORTING COMPANY, INC,
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I&E looked at events at PBrunswick. At Prunswick
there wvere indications of crushed flocats, at the Rrunswick
plant. There vas alsc indications at Hatch 1 of bent stems
on these floats. So the bulletin was issued in response tc
those concerns.

And the reason I put this on this chronology of
staff actions is that during the development of the generic
safety evaluation report we did consider those events and ve
were concerned with it to the extent that the SER deals
quite heavily in that area. °So I just wvanted to present
that as a --

MR. RAY: If I'm anticipating you, stop me. But
shen you get into the Rrowns ferry 3 event did you find any
such maladjustmeats as the Brunswick and Hatch incidents?

¥R. PANCIERA: No, there vere none. But of
course, the 3rcwns Ferry 3 event occurred on June 2z8th. A
preliminary notification of the event was issuyed on 6-3C.
In response to that event the NRC put together a team that

b

vorked with the local region, Regicn II, and went dcwn to
Browns Ferry on 7-12 == I mean 7-2 and 7-3.

It vas ccomposed of representatives frcm NRR, ICLE,
and AECD. Then ve got into a series cof IELE issuing A series
of bulletins. This was done in conjunction with NRP,

The first bulletin was issued on 7-3. That vas

8C-17. 60-17 required tests and procedural verification at
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each plant, and ve will go iato that in a little mcre detail
later. But it basically set the stage, the event occurred,
what do you do about it. And there was both manual and
automatic scram tests required.

A great deal of data was taken, and this helped us
later on in developing -- trying to put together what had
happened, and also helped us in the development of the SER,
vhich I will get into later.

Supplement 1 to the £€0-17 was issued on 7-18.

This came about because of concerans with the as-built
condition cf the plant. We found a number of instances
where ve thought the plant was built to a certain
specification or design and then 4e found out there were
discrepancies in what ve perceived the design tc be.

So Supplement ' required dasically testing and
verification of the as-built condition of the plant.

On 7-21 -- this wvas almost three weeks after the
event cccurred -- NRR established a multi-discipline team to
look at the event and develop long-range soluticns to the
problem. This team wvas ccmpcosed of members of the Division
of Licensing, the Division cf System Integration. We pulled
in people who had particular expertise, like in human
factors.

ILE participated very heavily in this team. The

tezm -- in order to get a better handle ¢cn the conditicns
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that existed at all the-plants. the team went out and held
regiomal meetings at three regions. Curing these meetings,
wve sat down with each Ticensee and discussed his as-built
condition of the plant, discussed the results cf the tests
that vere done in coapliance with 80-17.

This was another ccrner.tone at the regional
meetings that helped us form the basis for the generic SER.
That®s vhy I bdring this up here.

Supplement 2 was issued on 7-22, and then shortly
after Supplement 2 was issued -- and we will discuss each
one of these supplements later ir much sore detail =-- the
AECD repcrt was issued, which was ancther doccument that
helped fora the basis for the generic SEE. And Stu Rubin
¥ill discuss that in guite a bit of detail.

On 8-6 ve met vith GCeneral Flectric and GCeneral
Electric presented an analvsis and recommendaticns of what
they thought cught tc be done to correct the probleams noted
at Brovns Ferry. Dluring that meeting a plan of action was
conceived where we would basically work with an cwners
subgroup a 3WE owners subgroup, tc develcp criteria for the
long fix.

And that subgroup then was fcrmed very shortly
after the GE aeeting. And as a result, on 9-19 we had our
first staff-ovners subgroup mceting, and at that time they

had developed at leoast tentative draft criteri: wvhich ve

ALDERSON REPORTING COMPANY NC.
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revievwed. We had a number cof coaments that we made on those
criteria, and as a result the owners aroup went back and did
extensive revieving of their own information, of the A" 'D
report, of some of the guidance we had given them, and 1
cams back with a set of criteria which met our requirerents
better.

MB. WARD: Vince, one gquestion. Did the GE
analysis on August 5th discuss the degraded air supply
problem?

MR. PANCIERA: No, it did not. The GE analysis
basically recommended -- and forgive me for getting ahead of
myself, but recommended certain hardware changes to the
system as it exists today fcr many of the plants. And ve
will geot into the details, lLut bdasically they recoamended
additional instrumentation tc assure single failure-procf
design.

They recommended letter hydraulic coupling between
the scram discharge volume and the volume that ccntains the
instruments. It was that kind of a thing, mostly directed
at hardvare changes.

But the. degraded air problem really had surfaced
-= let's see -- 1ad surfaced cn 8-18. This was a memo from
Carl ¥ichaelson to Harcld Denton. Sc¢ the GE analysis did
not really cover that.

On 10-1 NRC issued a2 generic letter tc =WHK

ALDERSON REPORTING COMPANY . INC,
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Licensees. This basically said, ve understand that the
subcommittee has been formed to develop criteria. We are
asking you tec commit to adherence to that criteria, and ve
wvant a response by the 15th of December.

The reason 1% December was chosen is that we
anticipated abcut the first of December we wculd have the
generic SER out. So it would give the Licensees a chance to
look at it and then commit to the long-term solution tc the
problem.

On 10-8 there was a meeting with the Executive
Director for Cperaticns and the head of the Cffices of NER
and AEOD, in which a decisicn was made at that time that the
generic SER to be developed would also include
plant-specific evaluations, in other words plant-by-glant an
evaluation of how that plant responded to the bulleti-,
regquirements and vas it satisfactcry or not. And an
appendix to the SER covers each one of the plants and covers
the tulletin requirements, the Licensees' response to the
bulletin requirements, and alsoc covers ocur evaluation of
their responses.

Any guestions on this £irst slide pefcre I ¢c on?

MR. LIPINSKI: In the plants in that appendix,
Dresden 1 is not in the list. Is there a reason?

MR. PANCIERA: VYes, because Dresden 1 is nct in

operation.

ALDERSON REPORTING COMPANY . INC,
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MB. LIPINSKI: 1It's being cleaned up, but there is
no plan for it to return to operation?

VCICE: The plan is they will -- since it is an
extended ocutage, they weren't implemented in the same time
frame.

MR. PANCIERA: We did not include Dresden 1 and
Humboldt Bay, basically.

MR. LIPINSKI: Ckay, thank you.

(Slide.)

NR. PANCIERA: On 10-15, as I mentioned, the
second staff-owners group meeting «2- held, in which wve
basically had reached agreement with the owvners on the
criteria, with the excepticn of two general areas.

Cne area vas the guestion cof diverse
instrumentaticn +hether tc provide diversity feor scranm
instrumentation. The second area there was sone
disagreement on wvas the dependence of proper venting on
scram discharge volume drainage.

Basically, the owners went back, loocked at that,
held their ground on diverse instrumentation, but d4id agree
with the staff on incorporating in the criteria requirements
that the drainage of the scram discharge volume shculd be
independent of its venting. In other words, ycu should have
the hydraulic coupling ltetween the scram discharge volume

and the instctrumented volume such that you did not depend on
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venting of the headers. We will get intc that a little
later.

On 10-17 we asked the Probapilistic Assessnment
Staff to perform an additional fault tree analysis on the
BWR scram discharge system. This was basically to get
somecne to look in the long range at what additicnal design
improvements cught tc be ma e to future plants. 2And Jin
Pittman this afternoon will discuss the results of that
study.

Cn 10-19 the full owners group met and reviewved
the c¢riteria. And on 11-24 we received a letter from the
owners group basically endeorsing the criteria.

On 12-1 the generic SER was issued. This wvas
followed by a Pivision of Safety Technolcgy evaluation.

Let me stop here for a minute and explain, I
guess, hcw ve are organized to handle this problem within
NER. The SER was issued on 12-1. Harold Denton then took
the SER, asked the Division of Safety Technology to perform
a peer review of that deccument.

The Division f Safety Technclegy chose, because
of the time constraints, to break that up into twc parts.
The SER deals with short-term recommendations as ¥e.ii as
long-term recommendations.

So the Division cf Safety Technology completed its

evaluation of short-term recommendaticns in the SER on

ALDERSON REPORT'M5 COMPANY, INC,
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12-12. That provided the basis for orders that wvere issued
on 1-9 which required the Licensees to implement the
short-term modifications. This was basically mcdifications
to address the degraded air problem, ‘ecause we felt we
could not wait for the long-term modifications to address
the degraded air problem. We felt in our minds it was a
serious problem and cught to be addressed earlier than
waiting before the long-term mcdificaticns were completed.

Supplement 4 was issued on 12-17. Let me say
s)mething about this supplement.

(Slide.)

Let me go back to this slide.

Cn 8-13, as I menticned, the AECD memoc was issued
on degraded air. Shortly after that, on 8-18, 'n
infermation bulletin was issued which addressed the degraded
air problem. Then Supctlement 3 was issued, which further
addressed this degraded air problenm.

As part of these supplements, one of the =-- the
IEE 2ulletin reqguired that the Licensee install a continuous
monitoring system on the scram discharge volume headers that
would give an indication to the operator in the ccntrol roon
of any accur .ation of water in the scram discharge volume.

As a result, on 10-2 -- and I don't have that on
here -- confirmatory orders were issued tc all licensees,

with the exception of “onticello, who tad already installed
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this system, that required by 1 December that this
continuous monitoring system be installed at all plants.
There wvas some relaxation given to Browns Ferry because of
material problems. PBrouns Ferry had to install this systenm
on 22 December. But this equipment was installed on 12-1.

(Slide.)

And shortly after it wvas installed, ve started to
find quite a few problems associated with this equipment.
So on 12-1 each Licensee had in place a continuous
monitcring system, installed on the scram discharge volume
to monitor continuously the level of water in the scram
discharge volume.

Hovever, there were problems associated with
this. I will <lassify them as design and installation
protlems. So as a result, Supplement 4 was issued on 12-17
to address the problems ncted with the continuous monitoring
systenm.

In early January ve made -- I and some of the
huma= factors men made a visit to Prcowns Ferry to review
human factors, and alsc tc get a better handic on how much
time we should allowv for the installation of the short-tern
mods. It was a trip planned basically tc find cut how
8rowns Ferry had implemented bulletin requirements to
address degraded air.

We talked to some of the operatnrs and basically

ALDERSON REPORTING COMPANY. INC,
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found that the operators did not have a very good handle on
how tc cope with the degraded air problem. So this really
basically added more urgency to our desire to get the
short-term mods installed guickly.

On 1-28 and 2-20, there vere twec submittals. DST
evaluated the long-term recommendations that were in the SER
and busically agreed with the lcng-term recommendationse.

And I will get into some of the -- some of their thoughts
later.

Right now we are waiting to issue orders on the
long~-term modifications. There is a legal questicn right
now wvhether tc go the orders route, to require the Licensees
to install long-term modifications, or to go the rulemaking
route and issue a rule to require the installation of
long~-terms modifications. 5¢ that's why I don't have a date
down here,

#"e anticipate that the lcng-term modificatioas
will take a pericd of one to two years to implement. Some
of the Licensees have already started to prep.re to
~Bpl-ment the long-term modificatiocns, and some ¢f the
Licensees who are going down for a refueling period are
getting ready now to put the long-term mods in.

Let me point one more thing out: that the generic
SER is also applicable to the operating licenses, and some

0f the near-term Cl's have committed to implement the
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long-term policy. And later on in the presentaticn wve will
get into vhat these long-term mods are.

2ut I want to just present to you a perspective of
how the staff handled it. There was a lot of cocrdination
among the staff. We worked very closely with ILE in the
early stages of the solution to the problem. When we were
in the dulletin stage, vwe provided support to ILF for
tecinical requiremerts that went into the bulletins. In the
later stages, ILE supjported us through its regicnal offices
to set up the regional meetings. to go back to the
residents, to cain specific knovledge cr ansvers tc specific
questions where ve tried to evaluaiw the plant-specific
items. I think that wcrked gquite well.

.I will say in summary that I think the staff
cocrdinated guite well on this item. The AECD repert came
out. XRR used that report extensively tc try to develcp the
long-tera solutionse.

Are there any guestions?

¥R. MATHIS: Vince, vyou mentioned earlier that
this continuous acnitoring system was in place cn 12-1. And
then you had scme problems with it and those were addressed
on 12-17. Will ve hear mcre of that later?

MR. PANCIERA: Yes, you will hear mcre abtcut that
later. 7The bulletin that was issued or the supplement to

IEEZ Bulletin 80-17 addressed the concerns the staff had.
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When we were developing the SER, we knew that this system

vas going to be installed on 12-1.

We dasically really did not have a good handle on
wiuat the system design locked at at t -t point, and we so

stated in the SER. We said ve would have to defer really

making a judgment on this system until we Jot it installed
and in operation.

At that time or after it was installed, a number
of plants had trouble basically with the system detecting
water right after scram. 1In other wvords, a scram wvwould
occur and the system would not detect the water accumulaticn
in the SDV. We found out there were transducer probleams,
there were problems on how the Licensee ran the electric
viring to the unit.

I think most of these have been cleaned up. And I
think, Bill, you will address this further, won't you?

MR, MILLS: Yes.

YR. NATHIS: Let me state a concern as ! go
through this chronology. This is basically six mcnths after
the incident, and we have apparently put in place scme
temporary measures that we think will take care of this.

And two weeks after we put the temporary measures in place
ve find out we haven't done a very good job. And that
bothers me.

-

I would hope we will hear something about that as
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¥e goc along.

¥B. PANCIZEA: The tempcrary seasures that we put
in place vere auch 20re extensive than the continuous
monitoring systea. The teapcrary measures ve put in glace
veres:

Nusber one, we, through the bdulletin requirements,
got assurance there was no wvater accusulation in the scraa
discharge volume. There wvere tests run on a daily tasis
that would make this deteraination. We tested the
eguipment. We made sure there vere nc vents -- that the
vents that came up the scraa discharge voluze, that may have
contributed to the Browns Ferry -- we nade sure those were
aot plugged.

Ve went even further and had the lLicensees provide
a positive vent that would go directly from the outlet side
of the vent valve on the scraa discharge volume tc the
reactor building atmosphere, cc we didn't have to depend on
a lct of piping dovnstreax.

¥e alsc required after avery scram® a functional
test of the level instrumentation. We reguired a relcok and
verification of the procedures %o ®make sure that the
procedures -- that in the event cof an ATWS situation cor
partial failure to scram, the licensee had readily available
the adility to initiate standdby ligquid level control.

So I want to present tc you the overall scope, and
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I hope ve will 40 that by the end of the day. This
continuous monitoring system *as cne small thing. The
continuous monitoring system basically substituted for the
daily checks that vere being done to assure there vas no
vater in the scraa discharge volume.

So I hope I don't leave you the impression that
everything we did proved to be wrong. It was cne small
thing that we did, that ve required -- that required some of
the bugs to be taken out of it.

MR. MATHIS: Well, that's the point that hit ae,
VYince. After ve look at something for six months, ve
haven't got all the bugs cut. That's the point I want to
hear some more abcut.

8R. PANCIERA: Ckay.

MR. JORDANs This is Ed Jordan.

While this is fresh c¢n ycur mind, I think it would
be well to indicate a little more staff response there. We
had pressed the Licensees pretty hard tc install this
equipment to detect the presence and collection of water in
that scram discharge volume.

We had looked at prototype installaticn by cne
vendor and had satisfied ourselves that the principle wvas
good. The installations vere against the time deadline that
ve had set. And sc the testing by the Licensees was not

complete. They installed it while the units were operating,
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so that it vas during subsequent scrams that we fcund the
inability of the system to detect scram wvater.

So that is what inspired the further testing. So
I think we had a couple of weeks where perhaps we had more
confidence in the system than was wvarranted. 2Rut the
additional testing and modifications that the Licensees made
to the units I think has made them a reasonably reliable
systenm.

MR. RAY: Were these inadequacies widespread,
prevalent in the systems, or vere they isclated?

MR. PANCIERA: T think they were lbasically
isolated incidents.

Any other guestions?

(No response.)

MR. CHECK: I would like to make one comment. I
think this is an important point, and I think Ed and Vince
have characterized different aspects of the overall staff
response and industry response which puts it in
persgective.

Let me add a homely, if imperfect, analogy. You
learn that you have an overheating problem in ycur fleet cf
trucks, engine overheating. And you take what steps yocu
think are necessary to prevent that and to mitigate it if it
should occur. And those mitigating steps might include

backing up your temperatur= indicaticn with another
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indication of overheating, an idiot light.

I think what we are talking about here is having
difficulty wvith the idiot light.

HR. FANCIERAs Ckay. Yow Bili “ills will give a
discussion on the orinciples of operation in the scranm
discharge system.

¥R. LIPINSKIsz I'a not sure if this should be
addressed to Paul Check. There is one thing that's
bothering me and I don't know if it’s going to apgpear in the
agenda as we work through the day.

But 12 years ago, when the 2TWNS issue was first
raised, General Electric was the first vender to be
intervieved. At that time they came in and they had a
calculated reliability, I think it was 10-15. Probably
Bill figured they would not scram. And that was based c¢cn
the analysis of the front eni, the rods getting in. They
had not even considered that scram discharge volume.

And when the guestion was raised, what happens
when the volume is full, they said the reds will not move.
How 40 you guarantee it's not £illed? At that time it wvas
only a single volume, a single float switch. And they said,
by administrative controls we guarantee it will nct £ill.

They became conscious of it and tried to make some
improvements in the system. 2nd I think about in '78, when

ATES was again taken as a rather serious issue and the staff
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issued the NUREG-0462 reports, I think GE came back in again
with a series of reliadbility cnlculations.

Somevhere within the licensing prccess the staff
reviews the systems again to see whetier they meet the
requirements. Nov, somewvhere- seneral Electric had some
requiremeats in terams cf how that system was to be designed
and installed.

Will ve hear whether they vere responsirle for the
design and installation, or tc provide requirements to an
architect-engineer that interprets, designs and installs?

K. PANCIERA: I intend to cover that. If ycu
like, I could do it right nowe.

MR. LIPINSKI: 1It's up to the Chairman. Because
ihnte is something more fundamental. Here we have a case of
wvhere something has gone wrong. It's been analyzed. 3ut
more fundamentally, why did it happen in the first place?

¥E. MATHIS: Well, that's a question that
certainly needs to be addressed, Walt. And I will leave it
up tc Vince tc see whether cor not it will come later in a
s.re orderly fashion, or do you want to address it now?

MB. PANCIERA: Let me address it when T talk about
the regional meetings that we held. T have a slide that
shovws wvhat we covered.

I am prepared to talk about the large degree of

variability ve found in system design and the large degree
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of va~iability in the way these systems wvere tied to other

systems. I also intend to discuss how GE handled their
specification requirements, basically, and the other rparties
who were part of this design tean.

There was a subcontractor who subcontracted bocth

6 to GE on the turnkey contracts, as well as to the

7 architect-engineers or the licensees themselves on the

8 non-turnkey. 2nd I will try to bring out what I found. And
9 basically, I don't think it is a very pretty picture.

10 MR. LIPINSKI: T think ve could defer it until

11 that tiae. Thank you.

12 ¥R. MATHIS: Ckay. Thank you, Vince.

13
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MR. MILLS: I'm Pill Mills and I'm in the Events
Evaluation Section in IE headgquarters.

(Slide.)

I will discuss the control rod drive system, the
design and basic principles of operation, the sequence of
events that occurred at Browns Ferry during the partial
scram, and the immediate investigaticns that were done to
determine the cause of that partjal scram.

(Slide.)

This slide shows the main comporants cf the scram
hydraulic system tc the normal valve lineup. During power
operation, the cont-rol rods, of course, are withdrawn from
the bottom, so they are latched in the area below the core
region.

The control rod is coupled to the control rod
drive mechanism. Control rod moticn is accomplished by
putting a differential pressure across the drive piston.
And during normal operation, the scram system is maintained
in a state of readiness to rapidly insert the control rods
if an automatic shutdown is needed.

This is done by basically dcing two things: One
is by providing a high-precsure source of water to the area
under the piston; and then also venting the area abecve the
drive piston. That differesntial pressure then rapidly

forces the rod into the core. They are designed t. scranm
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within approximately three seconds.

During normal operation, the scram inlet and the
scram outlet valves are closed, so the scram system is not
having an impact on the drive. And during normal operation
there is basically a zero differential pressure across the
drive.

You have reactor pressure above and below the
drive. There is actually an internal port which makes
available reactor pressure to the area under the piston.

¥R. LIPINSKI: What's the full stroke?

¥R. MAJOR: 12 feet.

The scram inlet and outlet valves ure closed, as I
said. If you look at this on 2 principle of operation, if
ycu open the scram outlet valve that would vent the area
above the drive piston. Water would flow out tc the scram
discharge volume. And during normal operation, scram
discharge volume is maintained empty, so that it can receive
vater displace. from the contrel rod drive mechanism during
the scram.

MR. WARD: Bill, going back to the little check
valve symbol in the piston, is that Jjust one check valve ir
the system, or is there an individual one?

YR. YAJOR: There is one for each control red
drive. Actually it's internal to that. There's a ball

check valve and, whichever gpressure is nigher, the reactor
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pressure or the pressure coming from the scram accumulator,
vill be applied to the becttom of the piston. Sc I have the
ball check represented by these two valves.

During normal operation, you keep the scranm
discharge volume empty. And ve will go into more detail
later. Put you leave the vent valves and the drain valve
open, so that any vater that leaks into the system will
drain through.

You also have level instrumentation which is
designed to detect the accumulation of wvater in the
instrument valve.

Cn the supply side, you have a scram accumulator
which is maintained charged during normal operaticn by the
control rod pusp, which has a discharge pressure of arcund
1500 pounds. And of course, reactor pressure is
approximately 1,000 pounds.

So to get to scraa all you really have toc do to
get the rod to move in rapidly is open the ocutlet valve and
have a free discharge volume, s¢ you vent the ugper area of
the piston.

(Slide.)

This is the same drawing. It just shovs the
valves in a scramaed lineup. The scram inlet and scranm
outlet valves are open. The scram discharge volume vent is

closed.
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So when a scram signal is received, the scranm
outlet valve opens slightly before the scram inlet valve,
vents the area off above the piston, applies the high
pressure wvater to the bottom side of the drive piston. The
control red is forced up into the core, vater is displaced
from the area above the drive piston, then flows into scranm
discharge volume.

Since it's bottled up, it will accumulate there.
Normal scram, about three-quarters of a gallon is displaced
from the above-piston area, and the scram discharge volume
to receive about 3.3 gallons per drive. €0 you have
basically three times -- more than three times the volume
you would need for one scram.

Hovever, once you get to scram there is seal
leakage that occurs from the seals iz *he control rod drive
mechanism. So reactor vater then can come from the vessel
through the seals and flow into the system as vell, and it
does that after the scram is complete, as long as the scram
outlet valve is cpen.

So this leakage will flow into the scram discharge
volume, £ill that, and it will pressurize to reactcr
pressure. So if the scram is not reset within the first
couple of minutes, the scram discharge volume will £ill and

pressurize.

Then when the operator resets the scram, which is
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a manual action, that will close the scram inlet and outlet
valves again and open the vent and drain valves so the
system can drain and be ready for the next reactcr scram.

MR. LIPINSKI: How long 4does it take to get to
reactor pressure?

NB. MILLS: 1It's approximately two minutes. The
tise vas determined during testing that was reguired in the
bulletins.

MR, LIPINSKI: Theze are certain scram conditions
that are not resettable, as I recall. So consequently the
system dces g0 to reactor gressure in tvo sinutes in soae
conditions.

MR. NILLS: I think it's quite typical tc have
that. Many of them will be, dut not all of them. =Z5o the
thing will pressurize on a nuamber of scramss.

¥R. LIPINSKI: The entire scram discharge volume,
the instrumented drain tank, they all become part of th
primary system boundary, then?

¥R, MILLS:s That's correct.

MB. LIPINSKI: They don't apply the same criteriz
on those valves because they're in single mode right now,
correct?

MR. NILLS: In the past, the r2actor ccdlant
pressure boundary was really only considered up to the

valves, and ycu don't really have isoclation valves here.
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That vill de discussed more later, and that's cne of the
changes in the design criteria that's been put together
since the Browns Ferrcy 2 svent.

NR. LIPINSKI: Thank you.

®R. 9ARD:s What's the capacity of the scram
accuamulator in terams of numbder of scrass?

¥R. NILLS: The scras accusulator will only be
goocd for cne scraa without recharging. The drive pump has a
discharge pressure of around 1500, It keeps the accumulator
charged.

There is actually a stop piston in here. The
accumulator gets to arcund 1100 pounds and the piston
stops. Then vhen you get 2 reactcr scrasm and cpen the scran
inlet valve, that forces the water in even before the scram
stroke is cospleted,

The zressure in this accumulator may le telow
ceactor pressure if you are at full reactor pressure. So
then the stroke of the scram can bde completed by the reactor
vater. In fact, when you are at £full power and full
pressure, the accumulator is not needed to provide the
regquired scram time., The reactcor water alone on the bottons
side cf the piston will provide enough high-pressure wvater
to get the coatrol rod in within the required tise. Sc this
does one scraxz without recharging.

MR. WARD: Does the nitrcgen have tc le
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recharged?

MR. MILLS: Yo, that's dead. And the pressure
increases and decreases depending on the locaticn of the
drive piston in there.

¥R. MATHIS: B8ill, one other guestion. What
happens on a powver outage to this vhole system? Are they
all alike to wvhere -- that is an electrically driven pump.
What about the valves and the scram accusulatcr ari so
for th?

¥R, NILLS: The scram valves are povered from the
reactoer protection system, and they are energized during
normal operation. So loss of pover to the scras valves will
result in thes failing open and that would cause a scranms.
You have separate pover supplies to the scraam valves and to
the drive water pumps here.

¥R. ¥YATHIS: &@what about your discharge volume vent
valve, for example?

MR. NILLS: These also come from the reactor
protection system. They are the same as the scrar valves.

(Slide.)

ME. WARD: Wait. Could you go back to that again?

(Slides.)

MR. WARD: In the normal scram lineup, the vent
valve and the drain valve from the scram volusme are closed?

HR. YILLSs:s BRight.

ALDERSON REPORTING COMPANY . INC,
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¥R. WARD: And you're saying with an electric
pover instrument failure, those would open?

¥R. MILLS: These happen to be the opposite,
because during norsal operation these are clcsed and these
are cpen. They operate just the opposite of a scram valve,

¥R. WARD: Okay. 1In a power failure they clcse.

MR. ¥ILLS: They all gc to the safe position on
loss of powver.

(Slicde.)

That will be discussed a little bit aore later,
vhen ve get into the air system and hcw those valves are
controlled.

As I said, one of the things you need tc get a
successful scram -- this slide here shows a little bdit more
of the detail on how the scram discharge veclume is set'up at
Browns Ferry. The rods on the east side of the core go into
the vest scraa discharge vclume vocluse. The rcds cn the
vest side of the core go into the vest scram discharge
volume. 30 they actually have it divided into these twc
sections, with a cormon instrument volume and then level
svitches to detect a buildup of wvater, the rod block, and
then the scraa swvitches.

And during ncrmal operation these are ~pen and the
drain is open, sO any leakage in there can flowv through.

The power is used to hold these valves open and they would

ALDERSON REPORTING COMPANY. INC.
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v-vSe on a loss of level.

MR. LIPINSKI: With that drain open, there is a
possitbility of liguid coming in the reverse direction to
£ill up the irnstrument volume?

MR. NILLS: Yes, there is that possibility.
Hovever, if it does back up, you should have these svitches.

(Slide.)

At Brcwns Ferry, on June 28th they vere in the
process of shutting the reactor down for routine
maintenance. They had decreased pcver to apprcximately 35
percent, and this is the control rod pattern that they had.
48 represents full up. 2Zerc represents contrel reds full
in.

As you can see, they had a lot of rods out. They
had primarily reduced pover by reducing the recirculation
£lov. They had inserted just a few of the control rods all
the vay. So approximately 35 percent powver.

The operator wvas going to do a manual scram to
shut tha plant down to 4o 2aintenance on the feedwater
system, He derressed both manual scram buttons and moved it
into manual shutdown. What he expected tc see was the
entire core -- and this entire display is up in front cf
him.

But he expected .o see a change to all zerces,

shoving all control rods going full in.
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(Slide.)

¥R. ¥ATHIS: Bill, before you gc any further,
refresh my memory. How are these rods held in position vhen
they are partially in?

¥Re. ¥ILLS: I can discuss that. It gets a little
bit detailed. I think Sty may be planning to go into more
detail into that later.

¥R. MATHIS: Okay.

¥R. MILLS: They have a latching mechanism which
prevents them from coming up. It really doesn't interfere
vith the scram on the way in. As long as Stu is getting
intc that, I will leave it tc hinm.

¥MBR. MATHIS: All right. Thank you.

(Slide.)

¥R%. MILLS: So when the ogperator hit the manual
scram buttons, rather than seeing all the rods gc in, this
is what he actually savw. The rods on the west side of the
core went full in. The rcds con the east side did not.
Power level went dcwn to about two percent, so from an
operational standpoint the power levgl vas insignificant.
He did not have any problem there.

He knew he had to get the control rods Pack ine.
So he then started resetting the scram, and he subsequently
induced three more scrams znd the control rods moved a

little bit further in on each of the three subsequent
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scrams. So they were fully in after the third subseguent
scram.

(Slide.)

Here's the sequence cf events listed here.

MB. LIPINSKI: What is that "W%?

SR. ¥ILLS: That's for the row right in the
middle, and the ones vwith the "W"™ go to the wvest scranm
discharge volume. Those are west, and these gc to the east
volunme.

(Slide.)

Here is a very brief list of the seguence of

avents.

-

MR. WARPs 1I'm sorry. Could we go back? I
noticed I guess one of the west rods isn't all the way in.

(Slide.)

MR. MILLSs Right.

4B. WARD: What's the explanation for ' “at?

MR. NILLS: That can happen if the cr=-:ol red
¢ ive basically has sowe leaky seals in it, that the rod
comes all the vay in and, rather than being buffered
properly, it will go all the way in and then bump and ccae
back out and settle ocut one notch, rather than staying at
position zero, which is £fvll in.

o there is n., indication that there was any

proktlem with the west side of the core as a whole. That's a
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specific problem that :an happen to one drive, depending on
the state of the se>lc and how much leakage they have. I
don 't know, maybe »tu was going to discuss it.

MR. RUBIN: I just wvanted to mention that that
particular . :.omenon is not particularly an uncommcn
occurrence in a 3WP scram. There is a fair amcunt of
experience at reactcr scrams wvhere ycu will see a couple or
three rods settled out at the 02 position. And I ¢hink NRR
is locking intc that question of the significance =f
stopping at the 02 position. GEut it is nct an uncosmon
occurrencee.

MR. WARD: Is there a specification on that, a
limit on the aumber of rods?

¥R. RUBIN: I'm not sure exactly of the scope that
NBRR has envisicned. But I would suspect there would be no
protlem with shutdown with several rods still being in that
position. In cther words, effectively you have got
virtually all of your shutdown reactivity at that pcint.

MR. WARD: Well, that's another gquestion.

(Slide.)

MR. NILLS: Ckay, back on the sequence. You can
see it vas around 14 minutes from the time the operator
first depressed the scram button to th: time he had them all
in. And ducing that 14 minutes the cperator had to reset

the reactor sc.oam mannally. That's a manual function.
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And then wvhen he did that the scram inlet and
outlet valves closed. That vwe sav in the earlier drawing.
Anéd the scrams discha ge volume vents remained cgen. Sc then
a certain amount drained between those resets,

So then vhen he did the subsequent scrams there
vas room again in the =scram discharge volume to receive aore
vater, and the rods msoved in further on each scran.

(5. de.)

Then support pecple vere immediately called in to
the site to investigate and determine the cause of the
partial scram. And they checked guite a few iteas early
that day and later on in the day tc find cut why the partial
scram occurred.

They vent down and checked the valve alignment on
the ccntrol rod drive syste® and the hydraulic modules,
looking for any valves being misaligned that might have
caused the problem, and found nothing.

They susgected they had water in the east scram
discharge volume because the rods vere out on that side.
That side fed the east volume. 3¢ th-y looked at the vert
valve on the east scraam d7 . harge volume and lrasically found
no problems with its operability.

They surveyed the Jdrain lines that connect the
east scram discharge volume to the instrument volume,

thinking there might be scme blockage in that line and that
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vould show up in a radiation survey, and they tcﬁnd nothing
there.

They alsoc surveyed the drain sumps, wvhere the
drain from the scram discharge instrument vclume gjoes,
looking fcor any foreign objects or debris that 2i ht have
been an indication of Dblockage. f$oy didn't find anything
there.

Like I said, there was no problem with the reactor
pover and the reactor coolant samples showed ckay.

They 414 a callibdbration check of the level
switches on the instrument vclume. Tney did £ind two
probleans there. The 3-gallcn and the 2S-gallon svitch did
not actuate when they did this callibration check. They did
actuate, hovever, during the event itself vhen the vater
£loved in there. And these swvwitches wvere fcund to be stuck,
and they were flushed ocut and they have got a certain asount
of what vas described as "fine silt-type”™ of material that
came cut, that caused the svitches to be stuck.

That's different from the problem that vas talked
about earlier in the Hatch and Brunswvick events, because in
those events they actually had damage to the flcat or the
€loat stem. This wasn't that kind of problen.

RAlso, these svitches are not used to provide the
scrams function. One is alarm and the other is a rod block.

They also did visual mechanical inspecticns ~¢ the
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vent valves and they did some evaluations electrically,
which I will discuss in just a minute, to see if there wvere
any electrical malfunctions.

(Slide.)

Their electrical evaluation considered that the
operators in the control room sawv blue lights, which are on
this matrix that I shoved you that had the control red
positions. Those lights indicate that the scram inlet and
outlet valves are open. Sc the operating people sav that at
the time of the scram, so they knev the scram valves had
vorked properly. So the electrical portion had really been
completed.

So that really eliminated a lot of gquestions on
the electrical part, sc they suspected a hydraulic groblea
as vell from that indicaticn.

¥R. WARD: Does that light -- is that freca a
switch on the valve or does that indicate a signal through
the valve?

¥YR. MILLS: From a limit switch on the valve.
There's actually one on the inlet and cutlet valve, and they
both have to be open in order to have the blue light.

They did some other electrical inspections,
locking for Sumpers that might have been inadvertently
installed to put powver in the reactor protecticn system that

might have caused the rroblenm.
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They looked at the separation of variocus groups
electrically and did some testing on the de-energizing of
the pilot valves to find cut if there wvere any electrical
probleas, and concihded there vere none. And there was no
identified electrical malfunction that could have possibly
caused the rcds to stay out on the east side.

MB. LIPINSKI: On that subject of jumpers, is
there a mechanism wvwhere a jumper could have been installed
and caused it? The reason I'm asking, it very vell could be
that someone is trying to cover his tracks and pay have
reaoved something without the knowledge of pecple who were
doing the followup.

MR. NILLS: The person wculd have toc install
Jumpers in a fuse cabinet that was out in the reacter
building, and I think he would have to install a large
number of jurpers. No one jumper would do it.

YR. LIPINSKI: OCkay. So it would be for as nmany
rods as failed, it would take that number of jumpers.

(Slide.)

MBR. NILLS: If you look here, this is the way the
rods are dispersed electrically through the core. There's
four different electrical groups. So electrical f.cblems
vould have given you a protlem on this kind of disgersion.

And that vas one of the first things that one of

the guys called in and went d2tn to check, because he
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happened to be i:n electrical type, very familiar with that
syst'm. And he ran dovn guickly and opened t.e covers cn
the fuse panels and specifically looked for jusapers or any
signs of a:nybecdy who had tampered with that system, and
found nothing.

MR. LTPINSKI: Even if it had been tampered with
electrically. you could not have produced the phenomencn Dby
electrical tamvering.

¥R. ¥ILLS: That's right.

¥R. PITTMAN: Alse, Bill, your blue lights would
not have come on on your scram panel if there had been
Jumpers installed.

MR. MILLS: It may be a process of elimination,

“but there is a lot of things that shcw the probles was not

electrical. But the feasibility of the scram discharge
volume being full is pcinted ocut because all the rods on
this side 40 go to the east scram discharge volunme.

And the radiation survey they did was of this
line, locking for tlockage in here and checking the vent and
drain valves to try to find some grobleams.

(Slide.)

So as a result of those investigations, they
concluded that the problem was ncot caused b~ an electrical
malfunction, it was not the misposition of valves in the

control rod drive system, and it was retention cof water in
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tﬁo east scram discharge volume.

But in all their inspections, they could €ind no
definite cause for that retention of wvater. They couldn't
find any blockage in the drain lines. And what was
conclvded by the staff immediately following that event wvas
that generic action had tc be taken on other plants and wvhat
ve needed to do was verify that wvwe maintain the scrac
discharge volume fully operable and that we verify and
periodically check to make sure that the scram discharge
volume is empty; and that, based o: everything we have seen
from the Browns Ferry event, the scram system would wcrk
properly as long as the scram discharge volume was
maintained cperable and full empty.

And that was the basic philoscphy that led to the
issuance of .ulletins that came cut shortly after the 2rowns
Ferry event.

NR. LIPINSKIs: Even though the scram discharge
volume was full, there is still a line connected to the
iastrumented volume., Now when you start pressurizing that
volume, you would drive water out of it into the other
volume, unless the line were zlugged, and then you wvould not
be =Lla2 to move the liguid.

Nov what would be the flow rate through that
connecting line as you start pressurizing that volume? I

assume it®’s got to be much less than the rate at which it is
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coming in in order to cause the problem with the rods not
scrasming.

(Slide.)

MR. MILLS: This is a twvo-inch line here.

¥R. LIPINSKI: 60 feet long?

MR. NILLS: 150 feet. So the flov rate wculd be
auch less than the flow rate coming intoc the instrusment
volume, into the scram discharge volume during the scranm.

And Stu Rubin is going to talk next, from AETD
office about what they did, and I think he may get intoc some
of those draining rates that are possible through the
two-inch line.

¥MR. RUBIN: Cne point there is that I think the
operators observed that the S0-gallon switches actuated at
about -- I'm not sure, 18 or 19 seconds, indicating that the
volume had £filled +*c that point. And vell before that point
the rcd motion had ended.

So I tnink you cannot really talk about vater
getting across the instrument line to the other discharge
volume. But it filled much gquicker than normal.

MR. WARD: Bill, vhat's the drain from the
instrument volume? Where does that gc?

MR. MILLS: The drain from the instrument volume
ends up in the rad waste system. They have a drain tank

typically that the instrument volume drains into, as wvell as
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a lot of other equipment in the reactor bduilding. It's a
common drain system that collects water from varicus
equipment drains throughout the building.

¥R. WARD: What is the design philosophy for
having these scram volume headers in the first glace? I
mean, why doesn’'t the wvater just bilow down to the drain
collection systems?

MB. ¥ILLS: You need to minimize the loss of
reactcr coolant following a reactor scram. So you don .d a
system that contains -- if it has limited volume, that will
contain it and be isoclated.

MR. WARD: This is instead cf depending on valves
that close off or something like this? That's the idea of
this?

MR. ¥YILLS: VYou really use a ccmbination cof
limited volume plus a valve to do the complete isolaticn.

As long as you have limited volume, you would have in some
sense a controlled leakage through the vent and drain valves
if the valves 4id not clos=.

But if you discharge from the reactor coolant
system directly into the rad waste drain system, you would
have a large flov of water going directly into a drain.

That would be a loss of reactor coolant wvater, plus it would
also result in overheating of the drives, because they have

a large flow rate through them and ycu would be pulling
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reactor vater through.

¥SR. PITTNAN: I think the ansver to the guestion
is, this decomes the prisary pressure boundary, this
ins-cuvent volume. And if ve did not have the valves in
there 21d we Jjust dumped it back in, it would te a small
LOCA within the containment, or if it went outside, like
into the rad vaste tank, it would e a small LOC} cutside
containment.

¥3. MATHIS: Well, the rad wvaste tank comes tc =--
you've got approximsately what, 1,000 pounds pressure drop?
You'll have a flash and water hanmwmer,

¥B. MILLSs It definitely needs to be contained in
a cafety-grade volume.

¥R. BATHIS: This is a good opportunity, I think,
to take a break. why don't vwe take ten minutes and ve will
reconvene at 10315,

(Eecess.)
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MR. MATHIS: We wvwill reconvene the meeting.

I'm sorry the coffee is moving a little slow. But
I imagine in another fewvw minutes it wi'l be ready. So if
you wvant to individually get up and go wut and get a cup,
I'm sure no one will mind.

¥r. fubin, do you vant to proceed?

(Slide.)

¥R. BUBIN: George lannick is going to be passing
out a copy of the slides I will bde showing you.

¥y name is Stuart Rubin. I'm a reactor systeas
engineer with the Office of Evaluation for Operational
Data.

Today I'd like to talk with you about some of our
investigations and case study revievs prompted >y the Erowvns
Ferry 23 event. This morning I'will be talking about our
reviews cf the PFrowns Ferry 2vent and the scram system.

That will ke folloved immed.,ately by a presentation on the
potential for adverse air system-scram system interactions.
After lunch I hope to talk to you about AECD's assessment of
the interim measures taken at Browns Ferry shertly after the
event so as to avoid a similar type scram system failure.
And at the end of the day, T will bdriefly discuss sonme
preliminary results of additional EWR scram system studies
being performed by REOD.

(Slide.)
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Within 1 few days after the Browns Ferry event,
AECD technical tep;esentatives vent down to the site as part
of an NRC team to begin to gather information about the
event, the scras system design, and the results of some
system tests and inspections that vere perforzed :y TVA
personnel at the site.

With this initial contact, AEOD initiated i:s own
indegrendent investigation of the Rrowns Ferry event, its
cause and lessons learned, so as to provide recommended
corrective actions. This mcrning I will de providing some
of the key results of that work.

I will start by providing cnce again, in spite of
the fact that Bill Nills did such a great job, a revievw of
the BWR scram system design characteristics, sc you can
better understand the things I will be talking about
subsequentlv.

That will be followved by parts of our analysis of
the cause of the event, as well as discussion cf the Browns
Ferry scram discharge volume, including its hydraulic
characteristics. Then I will describe our £findings,
recommendations and conclusions.

(Slide.)

In order to better understand 2E0D's evaluation,
let me review with ycu again some of the key e2lements of the

BWP scram system design, operation and operating
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characteristics.

(Slide.)

These are sort of cartoons +that are somewhat
different and T think may te helpful tc really pin down how
the thing works. T will try to make the system come alive.

The darkened area is the part of the drive that
vill nsove upvard during scram or any other rod mction, while
essentially all other parts of the drive stay where they are
shovwn during periods of noc rod motion. These are spring
loaded into grooves on the darkened index tube., The index
tube and attached control rlade is rapidly inserted by
applying a net differential pressure across the drive piston
at the bottom of the index tube.

Normally during periods of no rod motion, nc net
differential pressure exists across the drive piston, excegpt
for that associated with the small amcunt of cocling water
vhich passes up across the piston seals. The fluid above
the piston, shown Aotted, hydraulically communicates and is
piped to the sco-calleld scram discharge volume through the
scram outleg valve. It's normally above the piston area and
maintains above reactor pressure.

The telow-piston area also communicates with the
reactor pressure via an internal to thae drive path past the
check valve.

Yo:mally we have at least 5850 psi regquired to

ALDERSON REPORTING COMPANY. INC,
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insert the rod.

(S5lide.)

What ve see here is the rod moving in. The red is
scras-inserted, and this is accomplished, as shown here, by
rapidly reopening the scram cutlet valve, which expcses the
above-piston area €fluid tc atmospheric conditicns associated
with the eampty scras discharge volume t."k.

As shown in the figure, the dotted above~£fluid
piston are~ =-- above-piston £fluid -- nov expcsed to
atsospheric conditions, is exhausted through the scram
outlet valve vhicn is cpened intc the scram discharge volume
tank, wvhile the below-piston area, still expcsed to reactor
pressure, causes the index tube and control bdlade to De
driven upvard into the core.

During this msotion, the above-piston fluid is
displaced and discharged ianto and collected by the scranm
discharge volume. During this time, the 184 other drives
are doing the same thing, discharging their above-piston
£1luid into the SDV.

4B. LIPINSKXI: There is no break in that drawving,
but from the tottom of the vessel all the way tc the bcttonm
of the draving, that's over 12 feer long, is it not?

Mk, FUBIN: 12 feet wve are talking about, that's
correct, from this point basically to this point. And there

are agprcximately 24 little notches, that are hard to see on
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here, each one of which is approximately six inches long,
wbich gives yau the 12-foot length.

That index tube is essentially 12 feet long.

MB. LIPINSKI: 1Irf you're below the reactor and saw
the bottom of the reactor to vhere the mechanisms terminate,
they are at least 12 feet long?

MR. RUBIN: Oh, yes, this distance is at least 12
feet long.

. MR. WARD: How did the water get into that axial
path where it's flowing downwvard there? I guess it's not
clear to me.

MR. BUBIN: 1It's not clearly showvwn on this
drawing, but there are some flowv paths. This little section
here alsc represents above-piston fluid area, and there are
little flov holes in this inner tube which allow that
displaced above-piston fluid to go into this annular area
and te pushed down into the SDV system..

Similarly, not sheown at all on this figure, are
some paths that allow this outer annular £luid tc be
exhausted out into the scram discharge volume.

MR. BUCK: Are these pretty much just field
dravinos here?

SR. RUBIN: I wouldn't go that far. The length is
considerably compressed.

(Slide.)
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This final figure shovws the darkened drive piston
Just having attained its full insertion, which takes albout
three seconds or so. Curing this msotion, about
three-quarters of a gallon of above-piston dotted £fluid is
displaced and exhausted into the STV system. For 18%
drives, this would bde about 135 gallons discharged into the

tank.

Howvever, the total veclume of the tank is about 6§00

gallons, or about 3.3 gallons per drive. So the tank doces

not fill during this pericd of rod =otion.

Hovever with the scram valves left cpen the tank
does subsequently £ill within a minute or so due to the
leakage past the various seals in the drive to the
over-piston area, and subsequently into the SDV tank. The
leakage is typically tvo to three gallons per minute for
each drive. .

The reason the tank is made so large is that the
dotted exhaust fluid pressure won't significantly build ugp
in the tank during scram insertion, which could slow down a
rod motion. If you leave the scram valves open after a
scram, the tank will zventually fill and you will not have a
chance for another scran.

You may have noticzd, I did not talk about the
scram inlet valve, although it's shown. The reascn it's

there is for reactor conditions where the reactor is at
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atmospheric or very lov pressure. Again, it's to provide a
high-pressure source of vater under those circumstances. It
really is not necessary at high reactor pressure.

(Slide.)

That gives you a Jlightly different perspective of
what Bill was saying.

How do typical scram valves work? TFach scran
outlet valve is air-cperated and air pressure on the
operator keeps the scram valves closed as shown. The
pressure aust be at least 45 psi air pressure. Tf it falls
pelow this slightly, it will start to crack cpen, alloving
vater to flov past the scram outlet valve into the 30V,

Air pressure to the operatcr of the scram valves
is normally supplied through tvo normally open scraa
solenoid pilot valves in series, as shown here, The 2ilot
valves are held open, allowing air to pass through them to
the operator, keeping -- the pilot valves are held open,
alloving air tc pass throuch them to the operator, to keep
the respective solencid valves energized.

If either one of the solenocids is de-energized and
closed, he air flow path is such that the remaining
energized solencid valve will continue to grovide air to the
operator. Poth solenocid valves must be de-energized to
prevent air pressure from the scram valve air cperatcr to

open the scrans valve.

ALDERSON REPORTING COMPANY, INC,
400 VINGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345



10

1"

12

13

14

15

16

17

& % 8 B

134

Thus, vwith the scram outlet valve kept closed by
the air pressure provided “y the twec energized and cgpen
solencid valves, no vater gets into the SDV and all the CRD
index tubes stay wvhere they are. This is the unscrammed
state.

By the vay, these twoc pileot scram solencid valves
also control opening of the scram inlet valve in the sane
manner. The scram solenoid valves are energized and cpened
by the reactor protection system., Half an RPS energizes one
solencid valve, while RPS-B energizes the othe~ solenoid
valve.

Both solenoid pilot valves are '  ir=: and
remcved. Venting these pilct valves, which in %“urn is shown
on this next fijure, opens the scram valve. A reactor scraa
oCCuUrs.

(flide.)

(Slide.)

A little more about the systea design operation
and I @¥ill get intc our analysis.

T hope these cartoons are helpful.

The SDV system at Browns Ferry is sketched in the
next figur2. DJuring the scraa, vater exhausted from the
drives is collected in either of two headers in the east and
the west SDV header. The east CRD exhausts to the east

header, while the west side CPFD exhaust is routed tc the
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vest header.

Each SDV header involves about 300 gallons of
available volume. During normal pover operation, these
headers or tanks are maintained empty of any wvater which
miohkt try to accumulate in them by leaking of the scram
outlet valves by a continucus draining process.

Water which might othervise accumulate is alloved
to drain 2ut by venting the hich points cf each header

rough a vant line with open vent valves, while draining
the low points of each header to a small S0-gallon
instrument tank. The tank in turn is continucusly drained
with a bottom drain line incorporating an open drain valve.
1.e irstrumented tank contains float-type level switches at
the 3, 25, and SO0 gallon elevations to monitor for vater
accumulation.

The S0-gallon elevation instruments in the tank
are tied into the reactor protection system, so that if
vater vere to accumulate to this level in the instrument
volume, an automatic scram would be initiated, presumably
before vater accumulated in the SDV headers. That is, the
scram would be initiated before water collected in the SDV
headers which might prevent a scranm.

Tne vent valves and drain valves are cperaved with
air pressure applied to the valve operators, keepinag thenm

open. These air-operated vent and drain valves are piloted
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open and closed by solenoid air pilot valves analogous to

the scram outlet valves.

The solenoid valves are also energized open by che
RPS.

(Slide.)

An BPS trip de-energizes the sclencids, which
results in venting of the air operator, which will result in
closure of these valves at the same time the scranm valves
are opened. By closing these vent and drain valves, the SDV

system is sealed after a scram, thereby containing and
limiting the exhausted wvater from the reactor cut of the
CRD's.

Whenever an RPS is reset after a scram --

(Slide.)

-= going back from the SDV system viewpcint, the
scram valves are reclosed. The vent and drain valves are
reopened and this returns the full configuration toc the
unscrammed state and allows water which has accumulated
during the scram to begin draining out of the system.

(Slide.)

As mentioned by ¥r. Mills, there are several
possible causes that were investigated by TVA. They could
be characterized as electrical, mechanical, hydraulic and
purely hydraulic, th-ot is, related to the scram hydraulics.

Although all these are discussed in cur report, I will only
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discuss the last, which vas concluded to be the cause of the
event.

As mentioned earlier, the CRD scram exhausts at
Browns Ferry are partitioned into the east and west
headers. The east are located on the east side of the core,
and those which exhaust on the west are located on the
300-gallon west header.

(Slide.)

Lookinag at the next slide, we can see the most
notable observation of the control red pattern -- this is
probably obvious, but let's try to be analytical. The most
noticeable observation was that all the drives connected tc
the west header inserted full-in, while all the drives
exhausting to the east header inserted an average of only 20
pesitions.

This control rod pattern provides strong evidence
that the cause of the failure was hydraulic, that is,
something wvas preventing the CPD's from exhausting
properlve.

Did all the east scram header valves open? TYes,
they had, as discussed by the klue lights coming on in the
contrcl room showing open positions for these valves.

There is also a manual isclation valve. 35So is it
possible they were left partially closed? No, each of them

vas verified to be open by TVA immediately after the event.
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“hat about some kind of blockages in exhaust
paths? This wvas rulad out by individuval icras-testing of
rods, which elisinated that as a possidility.

The only pcssible 3echanisa, ve believe, is that
either there was inadeguate free volure in the east 30V
header or excessive exhaust back pressure on the drives
caused by excessive under-“o-over-piston bypasc flocw €froa
the aultiple control red drive seal failures. The latter
vas alsc ruled cut by testing at Erovns Ferry and the drive
rods vere shown to be ckay.

Thus we can conclude that the observed rocd motion
can best bde preliminarily explained on the basis cf a1t least
a partial full scram discharge voluae iamediately .- ore the
first scranm.

(Slide.)

Let’s try to guantify this and sutstantiate it.
Let's first try to see if the observed rod moticn fcr the
second and third scrams is reascnably consistent “ith the
amount of free voclume which we felieve was made availa:tle
by the SDV draining process just befcre these two scraas.
Draining, you may recall, vas accoesplished when the cperatcr
reset the RPS.

S8y shoving these two to te consistent, we can
infer bdack basically howv auch actual Iree volume vas

available in the 3ul~-gallon east SOV header for the £first
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scram. Well, what do we know? Lcoking at the total notches
inserted on the east side of the core after the secend and
third scraas, ve see 956 total pcsitions inserted during the
second scrams, or about 4.3 positions per drive during the
third scraa.

What kind cf free velumes on the east header would
give us this average rod aotion?

(Slide.)

To ansver that, we can look at a simple sketch
which tries to explain some test performance at San Onofre
by GE. In these tests, the scraa exhaust vclume shcwn in
the figure was limited <o 3.3‘qallons. which would be the
share of one of the 93 drives exhausting intc an emapty
300~-gallon east header, down in volume increments to values
like 7.5 gallons and z2ro 2allcas.

For each of these scraa test simulatcrs, the
nunber of rods inserted vas noted. From these tests it is
possilhle to construct an alamcst straight-line relatiouship
betvween the exhaust volume available and the pcsiticons which
would be inserted.

These tests vere also run for different simulated
control rod drive leak rates, The nmcticn observed at EBrowns
Ferry -- f-om the average acticn observed at Brcwns Fferry,
as shovn on the previous slide, it can be concluded that

about .18 gallons per drive of the normal 3.3 vas available
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for the second scraa, while only .C7 gallon: per drive of
the 3.3 vas availabdle for the third scras.

For 93 drives, this would work out to e abou: 17
galleons cut of the 300 for the second scram, and only about
7 gallons for the third scraa.

If one considers CRBD leak rate effects, these
nuabers would increase by perhaps 20 percent. There's
hardly any free volume available in the east SDV headers for
the scrasms.

How does this comspare with the asount of volume
that we think ua§ sade available from the drains?

(Slide.)

Backing up, from the event printout reccrder we
can tell that the cperator drained the SDV systeam for 53
seconds prior to the second scram initiatior and for 52
seconds prior to the third scram initiation. Alsc, froa
drain rates for the east header ' sed on drain tests which I
will talk about later at Browns Ferry, ve k-ow the east
header drains at about 12 gallons per minute.

Thus, what is shovwn -- with the kncwn drain rate
and the shown drain times, ve could conclude that adout 18
gallons would have been made available for the seccnd scraa
and adout 10 gallons for the third scranm.

Comparing the observed rod moticn and what would

have toc be available with what we think wvas made available,
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they are reasonably consistent. Thus one can conclude that
the east SDV vas draining normally between scrams one and
tvo and between scrams two and three, and that the average
rod motions for insertions during the second and third
scrams vas the amount which one would expect for the amount
of volume made available by the drain.

MR. WARD: On the fourth scram, did the rods go
all the way in?

¥YR. RUBIN: They went all the way in. And I think
1f you would calculate howvw much volume drained ocut, given
the amount of time that the operator was draining, there was
more than was necessary to get the amount of positions that
were left to be inserted.

¥R. WARD: So it is a pretty good correlation,
then.'

¥R. RUBIN: Yes, I thirnk so.

Using the same approach and logic, one could infer
from the 20 positions average east side control rod drive
insertion that during the first scram only .35 =-- and aqgain,
one would be looking at this figure --

(Slide.)

Using the same approcach and logic, one would infer
that, from the 20U positions average east-side control rod
drive insertion, that during the first scram only .35

gallons of free volume per drive was available in the east

ALDERSON REPORTING COMPANY. INC,
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SCV header on the first scram. Only 2?3 gallons out of 300
vas availaple for the first scram. The east header vas
virtually full of water prior to that scram.

There's one final bit of evidence about that, and
that is the time it took tc initiate the high level switches
in the scram instrument volum2. It took about 19 seconds to
raise the level up to that 50 gallon elevation on Browns
Ferry on that day. Normally it tock 42 to 54 seccnds, based
on previous data. So one can conclude from the 19 seconds
elapsed time that the east SDVY wvas almcst already full of
water at the time of the first manual scram.

(Slide.’

new hence, from some analytical viewpcint we could
conclude that the cause of the east side rod motion is best
explained on the basis of an almost full east SDV header
prior to the first scranm.

(Slide.)

well, how is that possible, for water to
accumulate in the SDV header and not trip the scranm
instrument volume level switches? To help answer this
quéstion, let®s look at a more precise SDV system layout an
consider its hydraulic characteristics.

(Slide.)

As shown in this SDV system isometric sketch, the

300-gallon east and 300-gallon west SDV volume headers are
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actually composed of cross-connected six-inch diameter
pipes, and the long pipes are a total of six inches over the
length. The high end of each header is vented through a
cross-connected one-inch vent line through a normally open
one-inch vent valve.

The vent valve line is routed down to and sealed
into a four-inch drain line of the clean rad waste drain
system. The low end of the east and west headers are
drained ty two-inch drain lines into a 50-gallon instrument
tank which is physically located close to the west header.

These drain lines have a total drop ¢f about cae
foot., seven inches, over the length between the headers and
the point where the line connects with the instrument volume
tank. The drzim line from the SCV header drops this one
foot, seven inches, over a distance of approximately 150
feet, or half the length of a football field. The west
header drain line is about 20 feet long, hovever.

The instrument volume tank into which these drain
lines feed has the four float-type level switches to
initiate scram. The switches are located at a height of
eight feet from the bottom of the tank. Two of the
switches, for control room alarm and control rod withdrawval,
are located at lov levels.

The instrument tank in turn is drained at the

bottom by one two-inch drain line thrcugh a normally ogpen
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drain valve, into the same reactor bduilding clean rad wvaste
drain systea line.

Now that's what it looks like. ¥We still don't
know what caused water to accumulate in the east SDV header
with no automatic scrame. Suffice it to say that people
locked for a lot of causes and nothing conclusive about the
specific cause wvas found.

Rather, I would like tu talk about the hydraulic
characteristics of this system and its vulneralbilities.

(Slide.)

¥B. LIPINSKI: 3efore ysou take that up, the height
is shown as eight inches. That's eight feet. And what is
the diameter of the tank?

¥B. BUBIN: Excuse 2e? The instrument tank is a
12 inch in diameter tank, which is somewhat longer,
approximately eight feet-plus long.

¥R, LIPINSKI: Ckay., thank ycu.

MR. RUBIN: Two types of drain tests were
performed at Rrowns Ferry immediately after the event, one
in which the SDV drain systeam vent and drain valves wvere
opened, sisulatir normal free drainage of the system, vhile
the other tcsct involved draining with the headar vent valves
closed, thereby siaulating 2 blocked path.

For the normal drainage test -- and I have showvwn a

figure lookinga intc the system nade of glass -- the entire
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system vas first filled with room temperature vater with the
vent valves open, as shown in the figure. At time zerc the
instrument volume vas opened and both headers allcwed to
drain simultaneously.

(Slide.)

Still locking into the glass system, after nine
and a half minates the vest header was empty and the
S0-gallon auto-scram level cleared. 45 seconds later --

(Slide.)

-= the 25-gallon level swvitch cleared.

(Slide.)

Then after 11 minutes, 20 seconds, the 3-gallon
level switch cleared.

Finally, after 25 sinutes had elapsed, the east
deader finally eamptied. I don't have a slide showing that.
2ased on the times involved -- and the idea is that this
tank is dropping down a lot faster than that is emptying --
based on the times and the voluses involved, we can conclude
that the drain rate of the west header is about 35 gpm and
the cther one is only about 11.6 gpm, while the average
drain rate of the instrument volume, based on the rate of
clearing of the instrument switches, is about 24.5 gpm.

But this drain rate is with the east SDV header
still draining into the instrument volume at an averag: of

11.6 gpma. That is, at Browns ferry the instrument volume

ALDERSON REPORTING COMPANY INC,
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drains 24.5 gpm faster than the east header drains.

Okay. I don't have any more slides on the test.
But with regard to the block venc simulation test, the drain
rates vere in the range of .6 to about 3 gallens per minute
out of the headers when one considered no free venting of
the system, which is to say if you have blocked vents water
will tend to hold up.

(Slide.)

MR. BUCKX: What did you say the drain rate was on
the west vent?

MR. RUBIN: It's in the neighborhcod cf 35 gallons
per minute,

4R. WARD: What was the time to the first level
sensor clearing? You sai it, but I don't remember.

¥R. RUBIN: Aft - nine and a half minutes from
time zero, the west header was empty and the 5C-gallon
auto-scram svitch cl:ared. So basically all the water had
drained out of the west header at nine and a half minutes,
and it wvas at that point, the level was dropping pretty fast
in the instrument, and it wasn't decing much in the east
header.

(Slide.)

Well, wvhat does this review of the SCV systenm
basically and its characteristics tell us about the probleus

with the system? Already I have given you one, which is
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that wve helieve that the water was the cause of the Browns
Ferry event.

The findings with regard to our studies is that
one can conclude from the drain tests that the Browns Ferry
scram instrument volume high-level scram functicn did not
and still does not provide protecticon againsi accumulation
of water in the east scram discharge volume header, even for
normal venting and draining of that header. And that can be
seen from the drain test.

With the relative drain characteristics of the
header and the instrument volume, we can see that if we wvere
to leak into the SDV, the east SDV, faster than the 11.6,
vater would start to accumulate and fail the east header.
And at the same time, the wvater draining out of the east
header at 11.6 gpm will never accumulate in the irstrument
volume, since that has got a big hole in it It drains at
35 gpm.

This process with time would result in vater
filling the east header uithoui an automatic scram ever
occurcinge.

MR. WARD: You wouldn't get an automatic scranm,
but you would get an indication.

4R. RUBINs That's not clear, either, hecause of
if one looks closely at the hydraulics inv: lved, you can

explain it on a hydraulic head turn, okay. The instrument

ALDERSON REPORTING COMPANY, INC,
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high volume i; a high cylindrical tank and the S0-gallon
switch is located eight feet above the volume of the tank.
Therefore you have to build up a head of eight feet in the
tank befcre you're going to get those level swvitches to
actuate.

Now, if the drain line from the instrument volume
to the clean rad vastes is relatively short, which it is at
Brown:. Ferry, the an eight-fcot driving head would result ina
a falily rapid drain rate, which ve saw.

On the other hand, the SDV header is a horizontal
pipe, essentially, with a very small slope. And =2ven when
filled, the maximum head of water that can be develcped
above the SDV drain ic approximately two and a half feet.
Thus, with the relatively short drain line between the SDV
and the instrument volume, the flowv rate in this line for
even the west SDV would be suspect.

In other words, just looking at the heads and the
resistance toc flow, one cculd probably conclude that ycu
don't have protection on the west side,., either.

HR. 20UCK: Is that two and a half feet from --

¥R. RUBIN: To answer your guestion, because of
the elevation of the alarams in the rod wvithdrawal blocks,
I's not sure wvhat the height is. But it wasn't clear to us
that you would develcp the proper head, based on comparing

it with the head of tie scram discharge volume to instrument
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MR. BUCK: 7Iou said the head was two and a half
feet. From where to where, can you show me that, please?

(Slide.)

HR. RUBIN: Basically, the two and a half feet
would e the distance from the v..y top of the inner
diameter of ths high point of the header to the point in the
tank wvhere the drain line from that header inte-~ *s this.
So you're really talking about at this point o and a half
feet of driving head.

At the same time, you have to develop about eight
feet of driving head in the instrument veclume tc get those
things. It's just not in the cards that yca're going to be
able tc hydraulically get those instruments to trip, wvith
water coming into the SDV system greater than the drain
rate.

The only way the system vorks is if you wvere to
plug this line right here, and then vater will start backing
up this way. This system works fine for a plug right here.
But under normal, unplugged vents and drains in this systenm,
the basic hydraulics are such that you will never get those
switches to actuate.

VOICE: The specification calls for a slope of one
eighth of an inch per £foot, and ve find that mcst of the

plants met that most of the plants met that eighth of an
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inch and nothing much more than that. That's why there's
not very amauch elevation between the high point and the low
point.

¥R. BUCK: 1Is that also true on the west bank as
vell?

YOICE: Yese.

MR. RUBIN: So this resistance is the same as this
resistance, and you've got a tvo and a half foot driving
head here and you've still got to develop an eight foot head
there to get the suitches to actiate.

So if one makes the assumpticn these ares the sa=me
resistances, y»>u Won't get protection on this side, either,
for water £ill .ng the west header.

" MR. WARD: But the gatot has to be coming in fronm
the drives or something.

¥YR. RUBIN: @Well, presumably through scram valves,
the scraas outlet valves .ieaking, or any other scurces cf
vater in the system, including there are some flush lines in
the system.

In other words, wvhen one locks at socurces of wvater
going into the SDV tanks, the instruments don't help. If
one considers water backing up in some vay, the instruments
are fine. Those are, I believe, kind of the less likely
things to vorry about.

There are kind of disappointing hydraulics in that
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system. Okay.

(Slide.)

The third item as far as our findings, based on
the drain rate characteristics of the systeam, in which for
instance, like Browns Ferry, which has one SDV tank which
normally drains significantly slowver than the instrument
volume, it's pcssible to completely disable the protection
provided by the high level scram for both the east and wes:
headers by postulating a blockage in the faster-draining STV
tank.

There is perhaps some hope, is what I'm saying,

that if both of them are £filling and draining, then the

.combined drain rates will be faster than the instrument

volume is draininag, so you wil" jet a buildup of water in
the instrument volume.

But if you plug the faster-draining cne and get
very little contributioa frem it, then the combined draining
rates won't be enough to fill up the instrument volume.

Okay, wvhat other things can we conclude? With the
current scram discharge volume design, a blockage in the STV
vent or drain path can cause water to accumulate and at the
same time disable the protecticn function. That's kind of
also disappointing.

The only case where that is not true is if cne

vere to again postulate a blockage here, in which that would

ALDERSON REPORTING COMPANY, INC,
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resuit in va’‘.er accumulating up this way, and you wouldn't
have disa.led these instruments by preventing water from
accumulating in the tank before they filled up this tank.

(Slide.)

Byt if one puts a blockage here, you fill up the
tank, then you have also blinded these instruments. So you
cause the probleama and you disable the equipment that is
supposed to protect you against the problem from ever
happening in the first place, with these kinds of drains and
vent lines.

Okay, the current scram -- excuse me, let me go
back to amy findings.

(Slide.)

Am I talking fast enough?

The current scram discharge volume, item S5 here,
instrument volume results in the automatic high-level scran
safety function being dependent on the non-safety-related
reactor building clean rad vaste drain system. ~for the
scram instrument volume, the high-level scraam switches to
actuate, you have got to accumulate water in the instrument
volume.

For water to accumulate there, if ycu have auy

have a good

¢]

chance of accumsulating wvater, you've agot ¢
venting ¢f the system. Venting in turn is contrclled hy

wvhat's dovnstream of that vent line, which is the clean rad
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Isproper venting from the SDV can sharply and
totally prevent wvater from draining into the SDV from this
test. So one could conclude that the operability, you amight
say, of the level instrurents, the safety instruments,
depends on good venting of the clean rad wvaste drain system,
which is a non-safety system.

Okay. What about the sources of water and holdup
mechanises? If one looks at the system, you could probably
come up with a dozen ways to hold up wvater in there and a
few vays you can get wvater in there.

Possibly sources of vater are from the crevious
scram, multiple scram outlet valve leakage, injecticn from
SDV flush lines. I didn't show .t on any figures, but there
are small lines on these headers which allow them tc be
flushed to clean thea out of high radiation. And that's a
porantial vater source.

The mechanisas to hold the vater up there could e
a blockage in the vent piping, coupled with a dip in the
drain piping; a plugged STV into SIV drain lines; or a
closed vent valve; the vacuuming effects or siphoning
effects of the vent line coming lown to the £floor, and so
one.

So the point is, I don't knowv exactly which cne it
was that caused Browns Ferry, but there are enough of them

there to be of concern.
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MR. MATHIS: Stuart, L<cfore you go on, when wvas
the previcus scram?

NR. RUBIN: I: vas several veeks prior, I
believe. I don't know ¢xactly the date. I don't think it
vas -- it vas also in early June, was it not? Bill, do you
know?

¥R. MILLS: We have all that information. I think
it wvas about a month.

MR. MATHIS: That long, and you can hypothesize
that there is enough leakage somewhere that you assume
things were cleaned up from the previous scram and had
apparently worked all right, and there's been scmething
drastically changed in that interval of tiae? That gives me
some problems, that ve don't know or have any idea of what
it may be.

YR. RUBIN: Well, rather than losing sleep over
the specific root cause of the event --

¥R. MATRIS: The ront cause is the thing I get
concerned about.

¥R. MICHAELSON: If you like, I can give you some
speculation. There are a number of ways it could have
gotten there.

Perhaps a gocd speculation is the presence of hot
vater in the CRD system. It drains hot wvater from a number

of components in the building. That hot water, of course,
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is flashing a little bit. We'll call it the vagor.

The vapor nov enters up intc these relatively
cooler headers and slowly Put surely ccndenses, ard it keers
on condensing. What happens then is that the condensate
runs down these very small slope lines, and it is alsc
rusting avay the carbon steel in an ideal rust
environment.

So it's foraing sludge and building op a little
dam somevhere. It doesn't take auch of a dam, of course, to
hold back a couple of feet of water. In this case, if
you're forming a vacuum behind the wster, and of ccurss
you're tending to pull a little va.uum by the condensation
processe.

So it's very easy, vith a small blcckage, so that
you don't get any backflow of air from the instrument volunme
to support that coluan of wvater.

3ut there are a lot of other vways. But that's one
way in which you could insidiously £ill the system over a
period of about a month and get what ycu're looking fcr.
There are a lot of other ways, but this locoks 3ced, because
ve don‘t find the high leakage rates we would otherwise look
for. 4We don't fiad any other gocd scurces.

The previcus scram clearly would not be the scurce
over this period of time. So indeed, there is a very
effective blockage somevhare. ©2ut a slight low point is all

it takes to make the ccndensation model work.
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MR. MATHIS: But I consider your analysis,.uhon
you talk about small amcunts of flashing and so forth -- I
vould think that would take care of any small amount of rust
blockage or scmething of that nature. I mean, I just have
troutle with it.

MB. MICHAELSON: 1It's not coaming in very quickly,
SO it makes it easier to build up dams. Fven a low point in
the pipe will form a vapor sealage on the discharge side,
and as long as you‘'re getting vapor in through the vent line
then you can accuasulate the water. And if you're pulling
even a very slight vacuum, you can support that wvater
column. Two and a half feet of water is not very much
vacuum.

¥R. MATHIS: It doesn't take much flashing to move
things.

¥R. MICHAELSON: But keep in mind, it's not
occurring in the line; it's occurring in the drain systeam
and the steam is coming up the drain system into the headers
and condensing there. And there is no viclent cr rapid flow
of water down the drain line. It's just kind of trickling
down there.

¥R. LIPINSKI: Jdere these cut in the middle,
though, and examined in both directions?

¥R. NICHAELSCN: They were after the event. But

as soon as you scram, yocu're going to blowv all this up.
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Obviously, you can't hold -- well, it wvasn't 1,000 gpounds,
but it must be approaching that, because the tank appeared
to be almost fuyll to begin with to make any of these models
work. So the pressure across the plug had to be very
large.

MR. LIPINSKI: What sas found when the lines were
cut?

MR. XICHAELSON: They pulled out plenty of sludge
and sc forth. But ycu've got tc keep in mind, this is
connected to an open system. So every time the system backs
up, you're going to find a lot of sludge anyhow.

¥R. LIPINSKI: The lines wvere not clean. They
vwere dirty.

¥R, hICHAELSOlg Ch, yes, very definitely. This
is carbon steel and it rusts, and ¢f course that's a very
important guesticn here, tco.

It's just speculation.

MR. RUBIN: We and AEOD beat our heads fcr several
days trying to convince each other of what each other felt
the cause was, and after a while we concluded that that
really wasn't the important gquestion. It was simply to
build a case that the system has too many vulnerabilities,
too many possibdle things that can go wrong, so ve should
change the system irrespective of finding iLhe specific one.

Nkay. "he next one is the Browns Ferrv 3 event

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-2345



10

11

12

13

e 3

15

16

17

18

19

21

5

(]

24

159

and some other previous operating experiences led us to
believe that the float type water level monitoring
instruments had a significant degree of urreliability. For
example, following plant shutdown, as Rill mentioned, the
three gallon and 25 gallon switches were found to be
incperable at the s-me time.

After the instruments were flushed of residue, the
svitches operated okay. Additionally, inspections at
Brunsvick Unit 1 following a reactor scram on Noveamber 14,
1979, revealed in inoperable alarm in rod block level
switches due to bent rods.

Also, Bill mentioned other inspections at Hatch 1
on June 13th, 1979, that found two high level scram switches
inoperable due to bent float binding against the inside of
the float chanmber.

These experiences led us toc conclude that there
vas a significant degree of unreliability of float-type
level swvitches resulting freom various common causes.

Next we found that, with the current BWE reactor
protection system logic, the presence of certain automatic
scram conditions precludes SDV draining, that is, the scran
reset, to permit resec. So if we had an MSIV clocure, that
would have initiated the Z2rowns Ferry event. That trirp
condition is not readily bypassed -- cannot be bypassed and

shut down for refueling modes, which is <he modes you have
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to be in to reset the scranm.

So you would not have had a second shot to rescranm
for certain trip conditions. And there 2re perhaps a half a
dozen of these, important ones, i the BW® RPS logice.

Sort of along with that, the next item is that if
a scram condition exists which cannot be bypassed in
shutdown or refueling mode, then the failure to close either
one of the SDV vent cor drain line vaives can result in an
unisolatable blowdown of reactor coolant outside primary
containment.

As you recall, during reactor scram these valves
are supposed to close to limit and contain the water
exhausted from the reactcr. If one of them fails to close,
it's just going to be discharged into the clean rad wvaste
system, which is outside primary containment in the ceactor
buildinge.

The only hope you would have of isolating the
system from blowdown is reclosing the scram valve switches
upstream of that open valve. Fut you can't deo that in all
cases, because you cannot reset RPS for about half a dczen
trip conditions. So there is a worry there about a valve
sticking opene.

Anc finally, we reviewed the emergency ogperating
instructions or procedures up at 2rovwns Ferry when we

visited there, and we didn't really see anything in the way

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

1

12

13

15

16

17

a ¥ 8 B

161

of emergency procedures or operator guidance following a
partial or comglete scrar failure. This is completely
consistent with the bull~tin requirements that said that
you‘'re ctoing to have tc develcp such procedures and prcvide
training.

I would not call this peer review, even though ILE
and AEQOD vere saying the same thing. It vas basically, ve
were wvorking over here and rea.ily veren't conscious of
exactly everything they were working on. It was basically
tTuly independent belief that there should be emergency
procedures for scram failure events, scrt of like the
presidential commission and Rogovin Commission and all the
other ones saying the same thing. That just shecws that
everyocne is consistent and it's not really peer review.

(Slide.)

I say that because there has been some gquestion
about what motives AECD had when it put that fiading in its
report after the bulletin had already said it was going to
be required or there was a deficiency there.

Recrmmendations. Yow that we have ceen there are
certain vulneravilities, you might say, in the SDV systenm,
vhich is clearly important to scram capability, what shall
ve 10?7 Well, the first thing we thcught was that the
operability of the scram instruments should be independeut

of any vent’ng or draining type phencmenon. That is to say,
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ve believe that to the acceptable configuration =-- it would
be to place the instrument volume tank right up under the
SDV tank, which would permit spillage, you might say, cf
vater from the SDV into the instrument volume and y.u
vouldn't be depending on any venting or draining through
small lines to get that accumulatio» into the tank where the
instruments are.

We also recommended that there be two tanks, one
on each header, to allow fcr that kind of arrangement. It
turns cut that that recommendation is consistent with what
had been installed on the later BWF plants, the mcst recent
plants.

There was a change in the design philecsophy cr
requirements among the last several plants. Se I believe
plants like Hatch 2 and Brunswick already have that, are
operating with that. Eut most of the older plants, in fact
most of the operating BWR's, have the EBrowns Ferry type
arrangement.

MB. CATTON: 1Is there any reason not to discharge
directly to the suppression pool?

MR. RUBIN: I think bill explained that pretty
vell. There is a need basically to contain and limit the
amount of vater exhausted during a scram for at least a

couple of reasons.

one is that you wvant toc be able toc limit the
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amount of water that goes past the drive seals. If you just
would continue to allov water to go past those seals, you
could have seal damage, and after each scram you would have
to spend twvo months rebuilding ycur seals. So ycu want tc
provide a pret:y reliable limited volume that yocu will get
discharged into during a scram.

Also, from the point of view of a LCCA, you might
say a system with a couple of valves that have to close
provides reactor coolant pressure boundary protection, and
therefore would limit the water discharged during a scrame.
If you had relief into the suppressioa pocol, there might be
additional concerns in these areas.

Another problem is that the reactor water is not
all that clean and you do not want to unnecessarily
discharge primary water into the suppression pocl, which you
are trying tc keep pretty clean because people have to work
in. there during cutages and so forth. So you want to limit
the amount of reactor water that would normally get in there
f£rom normal radiation dose purposes during maintenance and
so forth.

Okay, where are we? Okay. @With regard -- sc that
gives us the ccafiguration that we thought we had to have to
get rid of these vent and drain vulnerabilities.

The next thing that we thought, based on the

recent operating experience where - couple cf float-type
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svitches wvere incoperable at the same time, ve thought it
would de wvwise to provide diverse type level seansing
instrusents for this unigquely important function, which is
to protect against the loss of scras capadility. And ve
suggested a few concepts, and that vas Ddasically *hat,

The third item here vas, because of the concern
that 1if one of the valves vere to not close during a scras
you could get into probless with an unisclatable blowdown
outside prisary containaent if during a scraa ycu coculd not
close the scras ocutlet valves as an alternative tc stop the
blowdown. And that process itself has a lct of guestions as
to whether or not that would be successful, vhich gces
beycnd the RPS logic, and I will get into that at the end of
the day.

' So te p:otéc: against single active failures,
given reactor blowdown outside primary containment, wve
thought redundant vent and drain isclation valves wvould be

appropriate.

"

mergency procedures. se reccamended that
energency procedures bde set in place at Srowns Fercy and
other plants totally consistent with the IEE Ddulletin
requireasents.

And finally, ve thought that consideration for
improving the drain reliability of this new syste= that ve

vere suggesting be ser in glace to reduce the number of
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vhallenges to the high level scram swvitches. In other
vords, even with the tanks underneath the headers, tr to
make the systes drain fairly reliably so you never get wvater
accumulated in those tanks in the firsc place and reduce the
number of challenges in the instruments.

¥R. LIPINSKI: How far does four go? Does that
cover an ATWS? Number four up there, does that cover an
ATWS or 3Just partial failures?

¥R. RUBIN: I think most of the staff's review as
far as the equipment deficiencies, as far as ATWS goes,
really ralate to ATWS as caused in the SDV system. There
are a lot of other ATNWNS possibilities.

¥R. LIPINSKI: But fcur, because I can interpret
that to -- if I take four in total, where both have failed
to scram, that's an ATWS, ockay?

MR. RUBIN: I thought you were talking about five,
I'm sorry. Oh, certainly.

¥R. LIPINSKI: So they are effectively having to
consider ATWNS at this point?

MR. RUBIN: B8ill is pl2nning to talk about that in
a fair amount of detail later on today, abcut exactly what
the procedures are now and why they are the way they are.
So that ve feel that we are in good shape as far as
procedures go.

MR. LIPINSKI: 3Back in April, you became awvare of
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it, because Dr. Catton 2nd I toured the simulators and they
gave a demonstration of an ATHS with tvo cperators at the
panels. We unlkod.up to the BWR and asked for the same
thing, and they said you can't have it.

¥R. RUBIN: Well, I think operating experiaence
t ght show that to de the case. One could argue whether cr
not "rowns Ferry vas an ATWNS. We had "vithout scram,” but
I1‘e not sure ve had it wvithout transient. Sc it didn't
hagrpen yet.

But you're right. 4We found, after going through
Jar procedures, ve think that 2rovns rervy was enough of an
ATWS at least on the second part, to say let's get the
procedures out there; knowing that the long-tera
modifications would take some time, at least get scme human
factors improvesents in the picture.

(Slige.)

As far as conclusions of this part of ay
presentation, basically ve concluded that the cause cf the
Browns Ferry event vas wvater in the SPV system, which the
vhole world is saying novw. The current scram capability
protection system ve believe is unacceptable, that is the
configu.ation of the SDV system, its drainage
characteristics, and its vulneralility toc drain iapediments,
makes the current SDV system arrangement failure

gnacceptable, unreliable, nonfunctional, ycu might say.
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The cother point was that an unisoclatable blowvdown
potentially exists outside containment if you fail a single
valve and you cannot reset the RPS. And ve concluded that
there would have to be some modifications to the system to
reduce the ATWNS r.-«.

That coapletes my 1S-minute talk, review of the
Browns Ferry event and the scram system. If there are no
questions, I am nowvw scheduled to move ight intoc another
subject, which will be relatively brief.

MR. FATRIS: One guestion. You mentioned that the
never GE plants had changed their design. Was there any
feedback to the older plants as a result of that change?
There must have been a substantial reascn for the change.
Somebody must have been suspicious or something, that there
vas a potcutlial problem there.

¥R. RUBIN: That's an area that AECD d4id not
pursue. That’s not to say that it's not worth pursuing. I
think, though, that Vince Panciera did look into those
questions.

¥R. PANCIERA: We tried to pursue that same logic
with GF. ©We wvere never able to pin down exactiy why GFE
changed fromt the single IV design to the two IV design.
The only thing we got is general statements that these wvere
== the never design appears on Prunswick, on Hatch, and on

Duane Arnold, and on the newver plants that are in the
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current licensing process. All other plants have the single
IV design.

MR. LIPINSXI: I think if you check historically
vwith ATWS, running for 12 years, each tise the conversation
came up with GE they became more sensitive, because this is
the Achilles heel for their ATWS problenm.

¥BR. PANCIERA: Yes, sir.

®R. RUBIN: That certai..ly might te something that
ACRS consultants might look into.

Okay. Following our case study review of the
Browns Ferry event, AEOD continued tc investigate pctential
problem area and vulnerability cf the B5WE scram system. Our
finding ia LEE's on a loss of air event at Erowns Ferry sort
of made a lightbulb over our heads to illuminate.

What T will be talking about bacsically to explain
this issue is the requirements for contro! rod scraa
insertion. With degraded air on the scrams outlet valves,
control rod motion which one wvould expect with degraded air,
vwith the same time with the 5DV header in-lekage to the
cracked-cpen scraa valves would be dcing to the STV systenm,
reflecting upcn the SDV system drain rates, and then push
through what the eventual hydraulic condition of the scranm
system wvould be after some time, comparing that with what
other things might be going on in the plant in the wvay of

disturbances created by the degraded air situaticon.
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We will see that there is a lack of assurance that
automatic protection will be timely, and so there is
reliance on operator action to avoid possible evelving
ATWS. We will touch upon some operating experience and give
some conclusions.

(Slide.)

Okay, let me back up a bunch of slides.

(Slide.)

It might be helpful to look at this slide. To
begin with, you may recall earlier I said that to achieve
control rod insertion a minimum of abocut S50 psi must be
applied across the index tube drive piston to cause a
scram. As differential pressure decreases from this vclume,
a greater percentage of the under-piston €luid will simply
act as piston seal bypass flcw, with a lessening percentage
actually going into moving the piston.

The drive-in blade, including the effect of the
restraining collet fingers, do create scme resistance to rod
motion, mechanical resistance to red motion. Seo that with
decreasing the differential pressure we approach the
situation of under-piston cooling flow, in which all flow
bypasses the drive piston with no rod motion at all.

So if the differential pressure is large enough,
ve wvill get fluid flow, but very little if any rod motion.

(Slide.)
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Novw, consider the effects of degraded air on the
scram outlet valves. Here's a picture which tries to
integrate it. If the contrcl air pressure were to drop in
the system to somewhat below the normal 40 to 45 psi opening
pressure of the scram outlet valves, shown here in the
single drives, the scram outlet valve: will begin to crack
open, acting as throttling valves.

A large differential pressure will exist across
the valve, vith small differential pressure drcps due to
limited fluid flovw upstreanm of the valve. Across (»2 drive
piston, we get into a seal cooling situation, a flow past
the CED seals to the drive motion.

However, in this case the flow past the seals is
going into the SDV headers. According to GE, frcm cne to
tvo gallons per minute could occur without significant rod
moticn for this cracked-open scram ocutlet case. The actual
amount of leakage would depend cn the condition of the
seals.

Thus the cumulative leak rate of 93 of these
things on either drain could e in excess of the irain rate
of those headers. So water would start to accumulate in the
headers as a result of this degraded air situation.

At the same time, as shown on the figure, the
rapid drain rate of the instrument voluyme -~ because cof

that, the vater level will Puild up there slowvly, if at
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all. If left unattended, s;y vithin 2 minute or two
depending on the degraded air situation, one wvould find that
the CRD's would perhaps have moved slightly, if at all, up
into the core.

The SDV headers would be becoming full and no
automatic scram would occur, since the wvater level did not
rise high enouch in the instrument volume. We would be
approaching a “"can't-scran” situation.

At the same time, the degraded air control supply
vould also be adversely affecting regulating valves, for
example in the power conversion system, for example the
feedvater system. Thus a plant transient such as vater
level drop in the reactor could also be initiated,
eventually leading to a need to scranm.

Considered all together, unacted-upcn, the plarnt
within a few minutes could be evelving by itself toward an
ATWS because of the degraded air condition. Automatic
protective action could very well come too late because of
the drain characteristics of the SDV systenm.

Well, vhat do ve do? Cbvicusly, timely and
appropriate operator action in as little as two minutes
vould te required as a result of this issue. The adeguacy
of the human factor for this event was closely examined.

With regard to =-- that basically is the scenario.

With regard to previous operating experience, there have
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been numerous degraded oOr lost air events in cperating
BWE's. All of them obviously were successfully terainated,
in some cases dy the operator manually scramuing the reactor
and others by some au.omatic trip of a reactor.

Although little good data was available for most
of these events, ocue of our analyses cf Browns Ferry 1 on
Noveaber 24th, 1976, indicated that the SDV was partially
full vhen the automatic scram cccurred. We believe that a
slightly different air pressure history may prcvide a
different result, howvever.

The ~onclusion, therefore: As a result of this
study, AEOD concluded that the degraded air scenaric had
important safety issues involved and thus shculd be
ismmediately addressed and resolved by both the NRC staff and
the BWR Licencees. And ve issued a memo cn this sulbject.
Vince told you when.

¥R. @ARD: Coul? you 9o back and explain the two
lover level switches there?

¥R. RUBIN: This is kind of like a perhaps
situation. Water level has risen to the point where wve have
activated the SDV system, not field switch and the rod oslock
monitor switch just for the sake of argument, and have not
gotten to the protective svitches. So that's all I'am trying
to show there.

¥R, WARD: But I guess this situation could exist
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with the level below those tveo.
¥R. RUBIN: There is nc analysis to say that's
exactly wvhere the wvater level is, but sisply based on the

drain characteristics of the SCV system, where this thiag

"
0
o

has a big "ole in it and a very narrow, constricted flow
path, ve wouldn't expect that vater level would rcise up in
the instrument volume very gquickly and in a tisely wvay to
initiate a scras before wvater accusulated in the headers,
vhich have to be free to accept water discharged.

BB, LTPINSKI: From what ycu said earlier, it
vould not rise. You would draia faster fros the instrument
volume.

¥8. RUBIN: Cf course, here we have th
contribution of two at the same time, and there is the
gquestion of the contribution of tvoc headers draining into
that header when cospared to the drain rate of the

inostrusent volume.

It’'s not clear wvhat the level rise duildup would

»

be. Cne woull have tc persforas this kinéd of test cn the
system to see if you got those swvitches “c actuate lefcre
yocu accumulated too auch water in the system. Thosa2 kinds
of tests vere nct run at frowns Ferrcy.

The tests wvere run, the systens wvere filled, and

the plugs pulled tc see what would happen. There's ancther

test you could run, just pouring water in here and wvatching
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it £111 and then see hov vater aight accumulate dcwn here.
That's a different hydraulic mocdel.

MR, LIPINSKI: 3ut you had identified a cosmon
mode failure tha" "~ eads to an ATWS, and there may ke a tinme
vindow to eventually get tc the PBS. But in the mean tise
you're vulnerable.

¥R. RUBIN: Yes. The switches may actuate tco
late. In other wvords, you may have filled tc the gpoint
where the rods won't go in because there isn't encugh
available free volume Dy the timse the level rose in the
instrument volume to actuate the scranm.

4R, CATTON: Have the hydraulic caiculations Ddeen
made?

¥R. RUBIN: Well, there was a lot of hand-waving
arguments. Basically, I 4don't think I ever sawv any
hydraulic calculations.

The thrust of the GE arg.-ents vas that the m»anual
scra® has alvays been tisely, the operators know what
they're doing, they are trained to provide that manual
protection should the l¢ss of degraded air occur, and sc vhy
vorrcy about it.

¥R, CATTON: So no calculations are aade. I find
that really very upsetting, for such a simple hydraulic
system, that nc calculations were made. As a matter of

fact, I find it hard to Ddelievev.
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MR. WICHAELSON: let me comment on that. T az
inclired to agree with you, all right, except that these are
not maybe as riaple a calculation as you aight envision.
For one thing, what's the condition cf the piping interio:?
e know it's extremely dirty and whatever. S0 what type of
coefficients are you going tc use?

It's very plant-spgecific, you know, particular
arrangements. So the test datu was probadbly the test,
althcugh it wvas not a true sismulation of this particular
kind cf a possibilit .

But it doesn't take much lcoking to realize that
for a certain combination of circumstances the condition
indeed would result in a full discharge vclume before you
got the automatic scras.

NR. CATTON: But thcse are straight runs of pipe.
That's a tank. Given the head, you can make the
calculation. You can even ask yourself, what kxind of
crudding-up ©of that line do I have to have.

¥R. YICHAELSON: I thought you were trying tc do
the dynasic calculation. Ffor a wvhile it's an cpen channel
flow. It just doesn't -2em like a werthvhile exercise, if
you want to dc it precisely, vhen you have encugh test data
to showvw how these things resally work.

And then you get into the guestion: What's the

condition of the sever systea tha: :_.'s going into. the
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drain system, since it's closed at both ends? 1Is it full of

s}
0O
wr
[
"
"W
[
12 ]

vater at the tise, for instance? Is the four-i:

that you're channeling into €ull?

[
“
LY
.C
"
o
"

And that affects all theose ansvers, beca:

i ]
o
b
0
"
O

not a self-vented systes necessarily. It's ven g in the
sase pipe you're draining into. And if that pipge is fall,

it creates an entirely dynamic condition.

s
o

2. CATTON: I would sue 3y glusder if he 2
that.

SR. SICHAELSON: Right, you would not let that
happen. But that's what this is.

43, LIPINSKI: I see a direct correlation between
this and T¥I-2. The systea is not bdehaving like it should
because the rods aren’t asoving, and I'll bet thcse cperatoers
stocd =rcund and scratched their heads, but fcrtunately sot
their rocds dowvn defore any damage tock place.

BR. RUBIN: VWell, if you just look at the systes
and den't knowv such about hydrauglics, ycu say, well, vater
£lovs downhill and wvater should accumulate at the totteas
before it gets tc the top. So you have to get into some
hydraulic thought prccess.

SR, LIPISSKI: The thought ['a trying to make is
the hydraglic process is --

¥B. RUBIN: Exactly, there are fundasmental

deficiencies in the systea, and they are sericise.
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Aud by the way, the recommendation that we made on
our initisl report, which is now being pursued ani being
implemented through NRR, as well as based on our own
independent assessment, will change the system in a wvay
which puts the instrument tanks directly under those two
volume headers, and so you don't have tha+t drain rate
problem giving you the problem I just described.

Water will be accumulating gquickly in the
instrument volume ta~k, even with degraded air, and you
should get activation of the scram svitches before wvater
accumulates in the SDV header tanks.

MR. MICHAELSCN: There is one more complication
before he gets into it too far.

(Laughter.)

MR. NICHAELSON: You have to loock at the bic
picture. All the drain lines go down to a seal tark in the
basement. There is an unknown state of all these drain
lines, is vhat I am trying to emghasize, and we're venting
into the same line that we're draining into.

It's very difficult to predict on a given date,
depending on what else is in the system at the same time, as
to what the drain rate would be out of your instrument
tank. However, we can predict a little bdit better how fast
it's soing into the discharge volume. So it isn't guite

that simple a problem.
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If it vere an open atmosphere and draining into a
sink, it would be extremely simple.

¥R. CATTON: It's my understanding that the
testing of this system, the functional testing befcre
acceptance by TVA, did not include any hydraulic testing.
That's ay understanding, that they test the circuits and see
the level swvitches wvork, but they really don't test the
system as designed.

Have there been any changes as a result of that,
that ycu do a coaplete test?

¥R. RUBIN: #Well, I think Vince can answer that,
and T will let hinm.

MR. PANCIERA: Ycur understanding is ccrrect.
There vas no preoperational test done on this systen.

¥R. CATTON: Other than the electrical?

MR. RUBIN: That's not precisely accurate. There
vas some data tha* we found at 2rowvwns Ferry which basically
-=- 4during pre-op testing they had some scrams and they
opened the vent and drain valves during RPS, and scmebody
made a note of the time it tcok to clear the high level
svitches. That vas sinmply to confirm that the thing
drained, there were no plugs in the systenm.

MR. MICHAELSCN: Let's not lose sight of the fact
that all you have to do is de sure yocu've got an empty

pipe. S2 what kind of test would you propose to make sure
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you have an emgpty pipe?

MR. CATTON: Well, if you've got an
electrical-hydraulic instrument -- and it wvas my
understanding that the electrical part, but not the
hydraulic, vas tested.

HR. MICHAELSON: I'm not sure I agree with that.
We filled the tank and vatched the instruments, I think, but
I'm not quite positive on that. Howvever, keep in mind the
cafety function ic simply to be sure yocu've got an empty
tank. So what kind of test do you wart to do, you know, te
show that the empty tank would work?

Well, ve scrammed and ve scrammed a lct cf times,
and the empty tank works. But if it isn't empty, then ve've
got a real problem. iut I don't know of any preoperational
testing in that respecy ‘nless you had had the foresight to
realize all of this. Th. +f course, clearly there are
tests you could do.

MR. CATTON: We can co. “inue the debate or the
Chairman wilJi cut us off.

NR. ¥YATHIS: I'm going to cut y.u off, lecause Ed
Jordan wants to say something.

¥R. JORDAN: There was inadeguate preop testing of
that system under all of the possible combinaticns cf
conditions. There vwere preoperational tests done of this

facility, as well as the cther GE facilities. But no cne
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had the foresight to test it under the varicus conditions
that it could encounter in operation, and T think that is an
overall deficiency.

We really don't test all those combinations. And
this design sort of evolved from plant tc plant. There are
significant differences that Vince and Bill can dezcribe in
detail, that vere not individually tested as the evolution
vent.

¥R. MATHIS: Ed, in that connection, I just got
some notes here, and I can't tell you vwhere I accumulated
these, dut I put this under the heading of guality assurance
on construction. And in cne case a valve was installed
backwvards, and this apparently had gone on for quite a while
before it vas detacted.

Solenoid coils and relays vere not gprogerly
installed. This is something that should de picked up, I
would think. At least electrical ATP's that have been run,
as Ivan indicated, apparently have not been that thorough,
elther.

MR. JORDAN: Some if those problems agparently
occurred subsequently in plant life, as opposed to initial
installation, during subseguent maintenance. And it
continues to peint up the problem of not only preop testing,
but testing after maintenance in a comprehensive wvay.

Those deficiencies were found as a result of
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testing tha+t the gtilities did based on the lessons learned

from this particular event. S50 those were cut of the
bulletin cesponses.

¥B. WARD: No one seems to pay much attention to
those bottom two level sensors. 2All the analyses are always
run when it fills upe. There's probably some siaple
explanation for that. Could ycu give it?

¥R. RUBIN: Well, they are not tied into the
reacter protection system. SO you don't have assvced
lctions'ot preventive measures. You rely on the operator to
do sonething.

It's simply to tell the cperator that --as far as
the instrument volume not drained alarm, it simply tells the
operator that water is stacting to accumulate in the systen
and he should perhaps investigate why that is sc.

The next one up, at the 25-gallon level, is a rod
block inhibiter. If the guy is pulling rods out of the core
during a startup, should that svitch activate, he will Dde
prevented from pulling any amcre rods. Sc there is a
hard-vired circuit in that one.

MR. WARD: Does he get an indication of that in
the control room?

MR. RUBIN: OCh, yes. There are annunciators that
tell him these things are hagpening.

But as far as technical specification requirements
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on the operability of those particular instrumencs, there
are none. They can be inoperable -- I don't believe that
there are required surveillances on those particular
instruments. Is that not correct, B8ill?

MR. MILLS: Previously, there were noc requirements
on those svitches. But we sawv on Vince's first slide the
bulletin that wvent ocut before the Brcwns Ferry event, which
required they 40 surveillance on those two swvitches.

So the requirements are there in the bulletin, in
sample tech specs, when the bulletin was sent out later. I
don't knov the status on the tech spec itself, but the
requirements are there in the bulletin. And the tech specs
are being implemented that would alsc pick that up.

MB. WARD: Did T understand him, in the June 1380
incident those switches were inoperable?

¥R. NILLS: They cperated during thé incident.

But after the event vas over, wvhen they did the
callibration, then they did not operate. There vas no
indication that their inoperability contriduted to it.

¥R. WARD: Thank you.

MR. PITTMAN: I think there is ancther implication
ve can imply from those switches., The fact they are
singular and non-redundant, they were by design not intended
to be part ot the safety systen.

MR. BUBIN: It's simply there to provide a
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varning, of vhatever reliability we can imagine, for a
system that had not been surveilled and operabili+y
checked. That's about it at this point.

¥R. BUCKX: There really isn't any vay you could
tell vhat the level is. It is just detween what levels the
vater would exist, given that the svitches were working
properly.

YR. BUBIN: That's right., It's a go-no go. It's
simply activated or not activated condition.

MR. BUCKs Was any consideration given toc a gauge
type of mechanism for detection?

MR. RUBIN: 1Is this in the sense of cur
recommendations?

¥R. BUCKX: VYes.

SR. RUBIN: We have never looked at a need to kncw
the precise height of wvater. I think it's more important
that you have an instrument that takes action when it
reaches a height that everyone agrees upocn is a height that
you don't want to ¢o any higher. So you don't need to know
the exact height. €fo a switch without a gauge is, I think,
adequate.

¥YR. BUCK: Unless you want to know a rate.

"R. RUBIN: What I mean is, if you are talking
about a protection system -- if you talk abcut rate, ycu're

talking about the operator lcoking at it, and then you get
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into the husan factors aspects of protection. And I don't
thinrk you want to be occupying the time of the operator
locking at rates necessarily in a protective functicn.

¥B. CATTON: Possibly it's detter for it to be a
surprise?

¥R. 2UCX: That's what I vas thinking.

NR. JORDAN: The problem is the instrumsent voluae
was lccking at the wrong wvater, anyvay. You're really
concerned adbout the water in the discharge vclume, and there
vas na seasure of that vater. So you were diverted by
looking at those level svitches and they vere nz®aningless.

M8. CATTON: 3But that's because it was a bad
design.

MR. JORDAN: That's correct.

¥R. RUBIN: At Three YMile Island the level in the
pressurizer being an untrue, gquote, unquote, indicator of
vater over the core.

¥R. MATHIS: Anything more, Stuart?

"3, RUBIN:; No, that's it for now.

¥R. MATHIS: 1I'a going tc suggest a slight change
in schedule. I urderstand that ve have somebody coming down
at 1300 o'ciock from the ATWS calculation.

¥R. PANCIERA: Yes, une of the people will be here.

¥R, ¥ATHIS: Well, Vince, would it de all right

then if ve breax for lunch novw and take up the ATWS
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calculations at 1:00 o'clock? And then we will go back and
pick up the schedule as ycu have it laid cut?
MR. PANCIERA: That would be fine. We put the

ATWS calculation in at 1400 decause of convenience.

4
"
-~
lad

NR. MATHIS: I don't wvant to, disrupt that.
isn't going to disrupt any of your other activities, wve will
adjourn and reconvene at 1:00.

(Whereupon, at 11355 a.m., the meeting vas

recessed, to reconvene at 1:00 p.m. the same dav.)
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AFTERNCON SESSION
(1300 pems)

MR+ MATHIS: The meeting will resume.

We start out now cn the ATWNS calculations. “r.
Graves.

(Slide.)

MR. GRAVES: I am here in place of Cr. Spies. My
name is Charles Graves, and the subject of my presentation
is PWR plant transient analysis conducted at Brccockhaven
National Laboratory.

In recent years the ¥RC, in conjunction with
technical assistance from Prookhaven, has developed a
reasonable capability cof analyzing the consequences of a
full ATWS. This capability has been used before in
calculations for selected ATWS events in 2WR's. These
calculations vere only for a BWR-4 tyre plant.

The calculations have been used to iaprove the
staff's understanding of consequences of ATWS events and tc
formulate the staff position with respect to ATWS which is
now under consideration.

As a result of Three Mile Island, there has been a
recent staff interest in the develnpment of proper
procedures to give appropriate guidance to an operator in
the case of various transiant events, including ATWS.

Finally, ve had the recent Browns Ferry 3, where there wvas a
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partial scram. We had not analyzed such an event defore,
and as a result asked Prockhaven to conduct some
calculations of the consequencies.

I would like nov to suamarize the BSrockhaven
program and discuss briefly some of the consegquences of an
ATWS event that they analyzed, and talk about some of the
Other transient studies which vwill bde conducted in the
future at 2rookhaven.

(Slide.)

The first slide is concerned with the program
scope at 2rookhaven, and this scope is for the progras to le
conducted in fiscal °*81 and fiscal °'82.

First of all, they were given the job of modeling
a BRR-4 partial ATWS event, such as occurred at 3rcwns
Ferry. This vas done for the case of inadvertent "SIV
closure events.

The second part of the program scope is for thes
to prepare input tapes, and that's vhat I mean generic
mcdels, of typical 3WR-3, 3 and 6 plants for ATWS and cther
transient consequences. Ag I mentioned defore, at the
present time they have done this fcr the BWE-4, which would
be for the Peach 2ottom plant. They will have to expand
this to include the other nodels.

Finally, under the contract with Sroockhaven they

will »e performing avdit analyses of a1 series of loss of
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feedvater events. These are events which the staff asked
General Electric to analyze. The results of the GF
calculations are reported in YEDO-24703.

(Slide.)

MR. KERR: Excuse me. I'm not sure I understcod
your comment concerning the meaning of "generic plant
models.”™ You said something about thic meant preparing
input tapes. That to me means a tape that has data, that
sets cut boundary conditions. ©But that isn't wvhat you
meant?

MR. GRAVES: No. W®What I meant, for example, is
the dimensions, flow path resistances, characteristics, and
things of that nature. In other words, rig.t ncw, for
example, they have this set up for Peach Eottom and
analyzing the Peach Bottom event.

MR. KERR: Who daveloped the plant model they are
using?

MR. GRAVES: I 40 not believe Broockhaven develcped
it. I believe it vas done at Tdaho. I'm not sure of the
ansver to that question, but I can find out for you.

NR. KERR: I would de interested to know who
developed the model and what it is, or a report that ycu can
refer me to. There probably is a repert to which you could
refer me.

MR. GRAVES: Yes, sir, there is a report. But I
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don 't knov the originator cf it.

NR. XKERR: Thank youe.

MR. GRAVES: The main idea is to extend the
capadility to other plants.

NR. CATTON; What ccde are they using at
Erookhaven?

¥R. GRAVES: Right nowv they're using RELAP 3B,
vhich vas developed at Brookhaven, I beliesve arcund 1976, at
the staff request. And I delieve the fi: . use of it was
for ATWS calculations. There are other codes that wve'll e
talking about later, hovever. That is a their own line code.

¥R. CATTON: It's also =-- the state of the art has
gone guite a bit beyond that.

N8. GRAVES: That's right.

¥R. XFRR¢ Are these calculations being done as
best estimate Or confervative, Or can you comment on vhere
in the spgectrus of things?

MR. GRAVES: I think they are more like best
estimate, to my knovledge. There are conservatisms in the
choice of, for example, on the heat exchangers, considering
104 gercent of rated pcwver as an initial condition. PRut
these are --

SR. YERR: I guess wvhat I really should have asked

is vhether the aia is to get a test estimate r2sult or a
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conservative result.

MR. GBAVES: I think I would consider it best
estimate, and guidance for procedures and understanding
processes.

Mx. XERR: Well, is Brockhaven being asked to
develop best estimate results?

MR. GRAVES: Can you answer that guesticn on best
estimates?

VOICE: They are primarily best estimate.

MR. GRAVES: I think there is a mixture, hovever,
in terms of things like heat exchangers, the maximum
temperature, t"e temperature of the service wvater inlet, the
temperatuTe of the condensate, the supprassicn pgoecl, for
exampe.

MR. XERR: At this point I'm not interested in the
details. I probably wouldn't understand all of then,

You are telling Frookhaven what to use?

NR. GRAVES: We haven't come to that point in the
contract. The work on the generic plants will not be until
later in the year, and I just joined the project, so I
cannot say.

¥R. XFRR: Sc in a sense it's yet to be decided?

NMR. GRAVES: That would be in 1922,

MR. KERR: Are the results of this to be used as

guidance to operators?
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MB. GRAVES: Ny reaction on Browns Ferry 3 and the
ones they did with RELAP 3B is I think those calculations
are very useful in understanding the event. In other words,
they're talking abe.c time for operator actions.

MR. XERR: I'®m not making ay gquestion clear. Do
you anticipate that the people who operats plants will do
other calculations which they will use fo. instruction of
operatcrs, and these won't b2 used for that?

¥R. GRAVES:s I'm sure there are plants there would
be calculations by GE, as in the past.

¥R. KERR: These calculations are going to be done
as an effort on the part of the NEC staff tc establish
independent capability?

¥R. GRAVES: Yes, and also to be able to run
problems, to try to understand the sequence of events, not
just limiting conditions, >but to understand what is
happening and wvhen.

¥R. XERR: TIf that's the case, are you soing to
make an effort to compare your results to those cf GE?

MR. GRAVES: I'm going to talk about the
comparison in Jjust a minute.

MR. KERR: Does that mean that you probably also
are going to use the same input data?

¥R. GRAVES: In terms of the calculations wve have

run in the past -- and I am going to mention this -- ve used
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a mixture of GT data plus Brookhaven data.

®R. XERR: Okay. I will wvait, then.

¥R. GRAVES: If you would, please.

Nov, as far as this =slide is concerned, it's a
discussion of program objectives and it is a repeat of sose
things we were discussing. We would like to have the
capability to audit vendor/lLicensee analyses. We would like
to Brookhaven to be in a position to generate scme
calculations of plants other than 2WR-4's., We would like to
develop a better understanding of the processes, and this
wvould help in the guidelines.

We would like to make independent audits and
assessaents of the safety features.

(Slide.)

T will ¢try to answer some of your questions, Dr.
Xerr, about the input data as ve go 2long <=he rest I can.

%R. KERR: Sure.

®R. GRAVES: Nowv with respect to Prowns Ferry 3,
it vas a partial scram event. They were at the p.int, where
the scram wvas Initiated, with adout 30 percent power. And
in the f£irst scram only about 75 recds vent in.

I have people to back me up if I make a mistake,
so I feel perfectly comfortable here.

As a result of the Zrowns Fferry 3 partial scram

event, the staff asked General Electric to consider -- to
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cun calculations on the consequences of this type of an
event, not from the initial conditions for Browns Ferry but
from initial conditions ~f rated power, 104 percent. The
main steam isolation -- I'm sorry, I tetter get the slide
upe

We asked GE to run the calculations simulating the
Browns Ferry partial scram configuration, and wve also asked
them to run calculations simulating the case of one-half of
the rods fully in and one-half of the rods fully cut after
an MSI¥ closure. Roughly, the conditions are that the
partial scram event that simulates 2rowns Ferry, if it had
initiated at 10( percent powver, would have resulted in a
semi-equilibrium power of 10 percent as you go intc the
event, vereas a half and half scram configuration would have
given vyou a pover of abtout 20 percent.

MR. LIPINSKI: Is that without the recirculation
pump trip?

¥R. GRAVES: 1I'll define the events as we gco
along. The event was MSIV clecsure, inadvertent, a scram €ro
the MSIV closure, which was partial scram.

The pressure goes up, and it assumes that the ATWS
pump trip occurred at a pressure of about 1165 psia. So we
have reached a condition early in the event where we have a
scram, an RPT a few seconds after the scram, and then the

main feedvater is still on for a short time after that. ind
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vhen you are boiling off the plant with the MSIV's clocsed.
You are charging off steam to the suppression poocl and the
vessel inventory ils decreasing.

As a result of decreasing inventory, then, ycu
would have reactor core isoclation ccoling system comino on
at a lov level system, level two, and high pressure coclant
injection going on. This would raise the inventory Qnd you
would go through a cyclic process, which I could show
later.

We had asked GE to analyze the consequences of
this event. The conseguences of real interest are not
reactor coolaant pressure. The reactor coclant pressure
doesn't get very high. It's well below 110 percent design
pressure of 137S.

The consequences of the a2vent would primarily be
the load to the suppression pool, and the gquestion cf
vhether the suppression pool teaperature increases to the
peint vhere you would have dynamic loads resulting from the
steam discharged from the safety relief valves which goes to
the pool, to go from those pumps, that would occur at a high
enough pool temperature to have excessive dynamic lcads.

So the problem cf interest was not the peak
pressure of the reactor, but pool heatup, did the pool heat
up high enouch to give you unacceptable conseguences.

¥R. CATTON: How good is the model of the pool on
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things like stratification and circulation?

MR. GRAVESs As far as our calculaticns and GE's
calculations and as far as I'm concerned, it's an extremely
simple model. What we are calculating is the increase in
the average pool temperature.

MR. CATTONs: So you could be guite a bit cff,
then?

MR. GRAVES: I think I have a reasonable idea of
vhat has been found so far. There are two types of pires
discharging to the suppression pool. OCne is called a ram's
head. I'm talking about the safety relief valves. One is
called a ram's head, which comes from a verti~al pipe into
two elbows. And the second is the gquencher, which, if the
elbows go to the surface of the vater, if you add a
perforated pipe, you would have a gquencher.

Now, the pool temperature limit as far as
excessive dynamic forces associated with these relief valve
discharge piping, is for a Mark I containment and wculd te a
maximum local pool temperature of 160 degrees Fahrenheit
vith the ram's head. If you put the quenchers on =-- by the
vay, the 160 is the acceptable value as far as the staff is
concerned in that it's a local maximunm.

If you have guenchers, the acceptable local peak
pool temperature would be 200 degrees Fahrenheit. That's

the staff -accepted valve, although GE says there is data tc
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indicate you could go up to the boilinq point.

MR. CATTONs I think GE is probably right.

MR. GRAVES: I think the interest here was how
long it would take to get ugp to 160 cr 200.

VOICE: Wouldn't the pressure pulse have been more
severe if the turbine trip --

¥R. GRAVES: Turdine trip without bypass is very
similar to MSIV closure. For a BWR-4, as I rzcall, the peak
reactor pressure following a turbine trip without bypass is
about 15 pounds psi less than that for closure. Cn the
other hand, the pool temperature is slightly higher for the
pool temperature without typass.

VCICEs I doa't understand what's going on.

MB. GRAVES: The turdbine stop valves would close
very rapidly. XNSIV's are closing closer to containment,
closer to the vessel.

The point is that the generic calculaticns that
were made -- and I think I have a table in my briefcase for
it -- 2WR-4's, for GF's report -- the conseguences are
£airly close in terms cf pressure and peak pool
temperatures.

¥R. CATTON: GE has two codes, one called READY
and the other ca'lled ODIN. Cne‘'s gocd and one is bad as £far
as rapid pressure is concerned and they use the bad one in

their A1WS calculaticns, and they maintain things are so
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slow it doesn't matter.

MBR. GRAVES: I would like to divide this type of
problem into two pieces. 4We are talking about times of 10,
20, 30 minutes. But there is a point -- and I appreciate
what you‘'re asking.

In doing a calculation like that, they did use
READY, by the way, for an extended periocd of time. They
went up to over a half hour to an hour. That's
long-running.

But one interest in the early part of the event is
how much energy vas generated, because that's going to heat
up the pcol. That'®s a small correcticn because you're going
to be discharging to the poocl for a fairly long period of
time before this standby liguid control system shuts off the
plant and you are on decay heat.

MR. XERR: Excuse me. What is a long period of
time? 1C minutes, 30 minutes?

MR. GRAVES: If you had an ™SIV closure, a turbine
trip without dypass, the key parts of the calculation would
go into typical Chapter 15 calculation in the first 60
seconds. By that time your reactor pressure has rpeaked in
five or ten seconds, there are neutron fluxes in a few
sec.nds.

And as you go through this, if you went through a

scram, for example, everything of interest would be pretty
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auch over as far as, say, sinimum critical powver ratio or
maximum reactor pressure, would e over with.

However, I think 1t has been demonstrated sc far
to my 2aind that the guestion of peak pressures is not the
problem. It is the questicn of lcads to the pccl. And now
ve are talking about something where, for the Browns Fferry 3
calculations, ve asked them to run a calculation and said,
do not put on the poison systeam until 10 zinutes, or until
30 minutes, and what happens.

Now, in that time the reactor has been perking
along at 10 percent power, and any uncertainties in the
first 15 seconds have no meaning.

%R. XERR: Ycu're answering a auch mcre
sophisticated gquestion than I asked, but I accept it.

MR. GRAVES: We asked GE to run the calculaticas.
Then we went to Brockhaven and said, yocu run the
calculations. GE at that point in time vas in much better
shape to run this calculation than ve vere, because wve are
talking about not a full ATIWS, but a partial ATNS.

¥R. KERR: In effect, then, this part of the
calculation is finding out the energy output tc the pocl?

MR. GRAYES: Also, you are interested, cf course,
in . 2: inventories and things like that, but primarily for
these calculations it was heat lcad to the pcol, maximunm

pool temperature.
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MR, CATTON: I'ma not sure whether you run a code
to do that.

HR. KZRR: That was going to be my next question.

MR. GRAVE3S: I den’'t have the slide toc explain
that, but I can exp.ain it in wvords.

¥R. XFRR: I can think of cne reason. It locks
more accurate if it's spit out by a computer than if you do
it with a pencil and a piece of paper. One cannct neglect
thate.

“R. CATTON: That's certainly true.

(Slicde.)

MR, GRAVES: All right. In terms of the
Brookhaven calculations, that wvas run on RELAP 3B. They
used the Peach Bottom data they had because they had already
set this up for conp;risons *etveen ®"rookhaven and CDEN
calculations that you raised the guestion on, Dr. Catton.

The reactivity feedbacks vere best on previcus
calculations whiz. they used with Peach Bottom data.

¥BR. ¢E3R: Excuse me. I understood £from what you
said earlier that the model is cone which predicted that the
reactor would bde sitting there at about 10 or 20 jpercent
pover almost steady-state.

MR, GRAVES: After the first few minutes, the
three minutes, it's sort of steady-state -- it's not

steady-state. You g0 through some cycles.
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If after the ATWS had occurred, if you could
imagine a situation where you controlled the feedwater tc
match the power, then you would have like a steady-state.
You'd e discharging to the pocl and adding makeup watere.

¥R. KERR: Why do I have difficulty in imagining
that situation?

MR. GRAVES: We will have the feedwater cff,
however, because that wvwill go off, depending on whether it's
electric motor drive or steaam turbine drive, in the first
minute after the event.

With an ¥SIV closure, you have lost steam supply
to the turbine-driven main feedwater pumgs. For a short
time, those control systems will force the feedwater to go
through some gyrations because of the fact that ycu're going
through a case where there is a mismatch between steam flow
and feedvater flow. Sc that will affect the contrcl.

The second thing is vessel level wvill affect the
controls. So you find a gyration in feedvater flow. 2ut it
ends in about a minute. After that, you have to nave makeup
vater.

Nud we go to makeup vater. Where does it come
from? ©Were it high-pressure and discharging from the safety
relief valves at 1100 pounds -- the only thing wve have
available is high pressure injecticn and reactcr cecolant

systen.
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Now, what will happen then and what makes this not
a steady-state calculation as far as the systeam is concerned
is, as scon as the vessel level drops, yocu've lost the
feedvater, and when that drops HPCI and RCI go cn. For the
Browns Ferry event, they had more than enough capacity to
bring the water level up again and it will go to a trip and
those systeans wil’ cut off.

So now its stopped flow in the vessel, and the
vater doils off, the level drops off, and eventually they
will start up avain. So yocu go through a cyclic process
with HPCI and RCI. That ia itself is a transient, although
if you look at the power that is associated with this it's
fairly flat.

In other words, in terms of power there are some
viggles that are caused by the relief valves going on and
off and caused by the fact that when HPCI and RCI g¢ on or
off the vessel level changes and this affects recirculation
£low through the core aua affects subcocoling of the core
inlet, which affects voids. =Z=c there are some things which

MR. KERR: Professor Catton could almost assign
this rrobles to his freshmen by giving them the kilowvatts
out of the reactor and the pool volume.

¥R, GRAVES: There are a few other things that are

happening.
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Shortly after the event, there is nc boron going
in. You have a void fraction w“ich has changed £frcs the
original steady-state value of 40U percent, because the pumps
tripped and the power has changed. We have come dcwn to 10

percent pover, let's say, for 2rowns Ferry. Your loppler
has had some reactivity. The void collapse has had scae
reactivity.

There is a very slig = effect cof the coolant
temperature. But I say, if you forget abcut HPCI-RCI coming
on and off, and there is no boren coming on, that's like a
steady-state problea and I would tend to 2gree with ycu.

However, it becomes nct steady-state when ycu
consider that you have to shut the plant down, and in decing
that you have tc pet boron in. As boron comes in, you'd
think that would shut the pcwer down, but it dcesn‘’t.
Secause what happens is, the pove starts toc gc down. Zat
vhen the pover starts to go down, the voids ccllagrse and
that compensates for the negative reactivity.

o it tends to remain in a relatively steady
state. This is a rare event in ay =ind. !or:qlly in
transients which you will see in Chapter 15, the majecr
change in reactivity you*ll find is abcut a decllar, a dollar
and a half. The voids collapse with the pressurization, you
get adocut a dollar and a half insertion.

Here we're going to an event where all the
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reactivity components are changing over the complete range.
Void fraction, ori¢i.nally 40 percent; when the rlant is
turned off, you go on decay heat at about two or one percent
power. Your float of pover ratio in the core is larger than
it is at design point. Ycu end up with about five percent
or three percent voids.

That means you are getting the entire worth =2f all
che voids. Depending upon who calcu.ates this, this could
be 15 dollars or 6 dollars. There is some uncertainty there.

¥R. MATHIS: Well, all through this ycu say 3rowvns
Ferry 3 partial scram. Are you still, through the entire
transient, half in, half ocut?

MR. GRAVES: Yes, the control rod were unchanged.

MR. LIPINSKI: +What happened when you dropped the
rods in in one-half of the core and ycu're producing pcver
in the other half?

MB. GRAVES: Core stability was not investigated.
It's an interesting point.

¥R. LIPINSKI: ¥Wher GE first prcoposed recirc pump
trip and they coasted that pump down, they said core
stability was not a problem. Evidently they went back and
thought about and said next time that it might e, and they
vere still looking at it.

4R. GRAVES: The calculations I'm descriliny have

nothing to do with core stability. It's a lopsided core,
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and you've got a very unusual situation with decay heat in
one-half and fission power roughly equivalent to ATWS on the
other side.

It's a good point you're raising, but what I'a
saying to you is that in the calculation that wvas not
investigated.

¥BR. XERR: Are you going to tell us in roughly hov
many minutes the pool heats up so that ycu have a groblem?

MR. GRAVES: VYes, I'm coming to that. Let me see
if there‘'s anything left on this slide to discuss.

Oh, yes, I want to point out where we wvere in
teras cf what Brookhaven did and what GE did. Eroockhaven
used the basic Peach Bottom data they had used when they
vere checking out the CDEN code on Peach Bottom tests. The
reactivity feedback models were used to check with Feach
Sottom.

They added for Brcwns Ferry HPCl, RCI, and
automatic initiation in RELAP 3. So you will see, when we
qét to the point, if you are interested in seeing the
history of the event, you will see HPCI geing on and off.

The 2HR characteristics vere obtained from the
FSAR. They did not have encush information to run the
problem. One of the pruuiems is, what is the vorth of a
partial scram, such as Browns Ferry.

We had the RANONA code, but RAMCNA wasn't rceady.
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It has a three-dimensional capability, but it was not
available at the time. And - we compromiced. We took what
GE got in terms of reacto’ power. RFRemember, RELAB is --
wvhat is the scram wcrth that you put in the point kinetics
reactivity question.

GE used their 3-D simulator and READY to make an
analysis. Essentially what they did is make == you're
talking about coing through a partial scram. Imacine you
put in the feedwater just tc make the pcwer. It's like an
iterative effect, to keep the situation at steady state.

But when the pumps tripped in actual circulaticn in the
core, the scram configuration simulated 3-D.

The simulater is not a systems code. It “as to be
supplied parameters for the ccolant and for the flow rate.
Now, that vould have to come £rom natural circulation
calculationse.

So what this means is ycu try to iterate between
3-D steady-steady simulator, which needs coolant cecnditions,
an? a READY code, which ¢ uid supply you the écnditions, but
nat the power. So you juggle it until you come to
steady-state in agreement with the systems code and the 3-°
physics calculation, and from this you get a power.

The power that was obtained for Browns Ferry was
10 gercent. TFor rods half in and half out it was 20 percent.

YR. CATTON: Could we go back tc the two-phased
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ability for a moment? It seQns to me you're going to blow
all the water out of one side, on the high powver side, and
the voids are going to completely collapse.

I'm not in the neutron business, but it seems to
me that's going to give you one heck of a spike in power.

¥MR. GRAVES: I guess I'm rot sure.

MR. CATTCN: When you get to two-phased flow
stability, one of the characteristics is that you see void,
no void, void, no void. When you have no void, den't you
get a lot of power?

MR. GRAVES: Well, I agree, wvhat ve are seeing
here is half of the core, roughly, which has decay heat. We
are talking about one or two percent pover there.

!;. CATTON: But wvhen the voids collapse on the
side of the rods, what's ycur powver going to be?

MR. GRAVES: The power would go upe.

MB. CATTON: "hen you're going to blow all the
vater out.

MR. KERRe¢ Ivan, I don't see why you have to have
an unstable situation.

MR. CATTON: Any time you have parallel £flowv and
one has more push than another, you get into instabilities.

MR. GRAVES: This micnt be egquivalent to a large
reactcr with a large bypass. In other words, half a core is

still a big reactor. And on the other side, instead of 10
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sercent bypass, I've gct a lct cf bypass.

¥B. CATTON: With RELAP 3, it's easy to do it
right. I don't kncw why you don't do it.

MR. GRAVES: RELAP 3 has the --

4R. CATTCN: So you've already checked this out?

ME. GRAVES: No, I haven't.

¥R. CATTON: It sounds like an antequated version
of RELAP.

MB. GRAVZS: But in fact, the core vas divided.
We felt this might be an improvement over the GE pecint
kinetics. One-half hud decay heat and the other half had
fission.

¥R. CATTON: You did this hydraulically, too?

MR. GRAVES: Yes.

¥R. CATTCN: And nothing happened?

MR. GEAVES: Nothing that I saw.

But you're raising a gsod roint, Ivan. I like the
questions. I'm not arguing with them. I'm saying wve did
not look at it. But I think I ccould lcok back at RELAF 3
printouts and try to £find out.

But I think it's not very good for this problem.
Possibly RAMONA will dc it.

WR. CATTON: It seems to me it's almost a major

code development program.

MR. GRAVES: Well, unfortunately for me, core
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instability such »s you're asking about is not the
responsibility of the branch I'm in. So I don't get
involved in the details of that and I'm not the person to
ansver the guestions yocu're raising. I think it's a gcecd
gquestion to ask, but I think you will have toc ask the
appropriate person, and I'ms nct that one. I cannot supply
you with information. I wish I could.

¥R. WARD: Charles, I'a not gquite clear as to
whether the calculations have been ccmpared with what there
vas observed of the transient at Browns Ferry.

MR. GRAVES: No, they are not comparable. 1In
other words, these calculations are for a plant which vas
initially at £full power.

¥R. WARD: Are there any plans to do that?

MR. GRAVES: There have been calculations -- no, I
am not avare of any calculations that have been made to
directly check Browns Ferry. It's possible GE has, but we
did not. That vas, in a sense, a minor problem. They ended
up like cne percent power, wasn't that right, Bill? It was
a small thing and [ don't know what one could get ocut cf the
calculation.

MR. WARD: The point is, woculd that give ycu some
confidence in the code, in the modeling you have done?

¥P. GRAVES: I see what you mean. The major point

one might get ocut of that, I think, might be tc say, okay,
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the 3-D simulator said the power should bde such and such and
they got something else. This is the only thing I could
say.

But I am not aware of any calculations which
simulated 3rowns Ferry with one percent power after the
first initial scram. I think there might be an interest
conceivably in the physics side, but on the systems side the
things are just not there to compare.

Now, Brookhaven then use; the average power
obtained by GE using their 3-T code. Brockhaven took the
feedvwater transient that GE gave, hecause they did not have
the details of the control rods and the feelwvater that was
put into the Brookhaven calculations. And Erookhaven used
the worth of the boron added to the system.

GE had run a number of calculations and h.1
specified that 350 parts per million cf bdoron in the reactor
coolant system would bring the system subcritical. That wvas
from the full ATWS, and it's the same as the half-ATWS,
because it's half a core and you would need the same amount
of borsn to shut down half a core, what was left at Brcvas
Ferry.

¥R. XFBR: These are calculaticns that have
already been done.

¥R. GRAVES: B8y GE.

MR. ¥YERR: And Brookhaven?
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MR. GRAVES: That is what I'm trying to
distinguish. At the time these calculations were made for
Browns Ferry, we did not -- I'm sorry, I've got to watch
myself. You're raising a gocod point.

On the previous ATWHS calculations, ve ran full
ATWNS calculations on the source of the boronworth.

VOICEs It was a full ATWS.

MR. GRAVES: Then it was Brookhaven calculations.

VOICE: Boronworth was double that wvas used in
yocur calculation.

‘MR. GRAVES: I wasn't involved in those
calculations. For these calculaticns, they used the GE
boronworth and put it in RFLAP 3.

MR. XERR: The calculations you describe are
calculations that have been done. #hy did you do them?
What were you looking for? You d4id them apparently lecause
either you didn't trust GF's calculations or something.

MR. GRAVES: Well, I guess I'll put it this wvay.
After Browns Ferry occurred, General Electric was after the
calculations and ve trie& to run ours .s best ve cculd.

MR. XERR: But from what you're telling me =-- and
I realize I'm hearing wvhat is probably an oversimplification
-- much of what vou used was GZ calculation anyway. Sc I am

puzzled that --

“R. GRAVES: The GE calculations used were the 3-D
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partial scranm.

HR. XERR: That's pretty key.

MR. GRAVES: The feedwvater transient effect I
think is ainor. The boron reactivity effect is important.

MR. XERR: So wvhat I'm really wvondering, sort of,
is what you check2d. Maybe what you checked is, given ten
megavatts output, hov long does it take to heat the pocl.

MR. GRAVES: We didn't gquite stop there. We are
planning to do more work. This was done last year.

MR. KERR: I'm not trying %o be critical. What
I'm werried abcut is that I may be aissing some fine point.

MBR. GRAVES: One of the reasons for this slide vas
to apprise you that not all the calculations were in that
conplete shape wvhen Erookhaven rzan the calculations right
after Browns Ferry. People didn't not think of half-scras
or of partial scras. It wvas full ATWHS, and they were not
set up for this.

The vendor in cases like this -~

MB. KERR: I must sound as if I'm trying to be
critical and I'am not.

MR. GRAVES: I realize that, Dr. Kerr. #hat I'»
trying to say is, after the event occurred there was extreme
interest in partial scrams. There was the guestion of
asking GE tc say what the consequences aight be, and wve like

to have our own backup calculations as much as we could. We
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could not get a complete set of them, primarily, I wculd say

of these items, primarily because of the 3-D effects of this
partial scram configuration.

So on that basis, rather than do nothing, we
decided that we would try this, knacwing that we could later
try to run RAMCNA in a 3-D calculation and see the partial

scram, but not in the future.
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I am saying, here is a comparizon of the ¥SIV
closure event using Brcwns Ferry 3 partial scram,
suppression pccl temperature =-- it's a partial scram and ve
have suppressicn pool temperature versus time. This is one
of those situations where I told you you gc thrcugh rather
vild gyrations in reactor powver and pressure and so on in
the first minute, and then after that it tends to settle out
roughly to a constant power, because, as I say, the first
thing is you are just losing inventory in the vessel, no
makeup water supply, but you still have natural
circulation.

And it tends to come to approximately constant
pover. 2And then as you g0 ¢cn in time you ccme to varicus
changes.

As I said, ve asked GE toc assume that the standly
liguid control systeam was rput on in ten aminutes, and
8rookhaven did the same thing. So at 600 seccnds, arocund
hera, we're starting to add boron.

in these places in betiéeen here, where ycu see
gyrations, part of this is due to the fact that HFCI and RCI
are geoing on and off, and this affects reactor pever. When
you add HPCI water, the power goes up.

¥R. XFRR: Is that what causes the plateau?

MB. GRAVES: In terms of temperature?

MR. XERR: If that's what this is.
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MR. GRAVES: This is not the peak pool temperature
yet. Ercokhaven calculations at the time cf Ercwns Ferry
were at 780 seconds.

HR. XERR: The point I refer to occurs at 420
seconds.

MBR. GRAVES: There's a point where the power is
fairly low. HPCI and RCI 30 off. What happens, as socon as
those come on, they put in ccld vater in the core and yocu're
collapsing voids. When you turn them off, ycu get no
subcooling to the core inlet and yocu get a sharp reduction
in power.

So you're cycling as you go through here. They
calculate it cut to about 780 seconds.

¥R. ¥ERR: And that wvas one cycle?

¥R. GRAVES: Twc cycles at that time. HPCI was
off and then it wvas on for 150 seconds, then it was off and
turned back on again in this periocd 2£f time.

¥R. ABBCT: a«nen this trips cn high level, the
operators reset. So you're taking credit for some operator
actions.

MR. GRAVES: Unless I missed a point, the major
operator actions wa2re that operatcr action would have had tc
have been taken here at ten minutes tec start the liguid
control system. It would have had tc take place at ten

minutes, to start the RHR heat exchangers.
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¥R. ABBOTs: What adbout RCIC? HPCI will reset, but

¥R. GRAVES: BRCIC does not. That's only 10
percent of HPCI. That I agree with you, HPCI is automatic.
That supplies 9C percent of the makeup flow. FPFCIC is about
10 percent. But there are cther manual actions besides
that.

MR. XERR: I didn't understand wvhat you wvere
agreeing with that he said.

¥R. GRAVES: That is, as I understand it -- and
there may be other peorle here whe I's sure know more than I
do about this particular 3CIC. But I believe it has to be
reset. Eut it's one manual action.

The other manual action is the standby liquid
contrcl systes has to ke put on.

MR. KERR: Mr. Abbot points out that the cperator
has tc do something?

¥R. GRAVES: Yes, cperator actions are required,
and there are about two or three cther cperatcr actionms.

¥R. LIPINSKI: The Prookhaven data is higher than
the GE analysis, and you have assumed perfect mixing
throughcout the suppression pocl. So from this I conclude
that the Brookhaven calculation assumes there is mcore pover
getting from the vessel to the pecol than GE does.

MR. CRAYES: It 1oes not include stratification or
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differences around the perighery of the pocl, lbecause ve
only have a finite nuaber of places to do that. It does not
include that. That is an average temperature.

¥YR. LIPINSKI: Z2rookhaven and GE is the sanme
assumaptions in doing the calculations?

¥R. GRAVES: Yes. As far as the peool is
concerned, the pocl temperature calculation is like an
independent calculation. You run it and yYou get steana
coming out. Sc now you g¢ to a pocl calculaticn.
Essentiilly you are saying the time rate change in the bdulk
temperature of the pool is equal t. the heat added =inus the
heat remcved.

Now, the heat added came from the IELAP 3B. The
heat removed comes from the use, the assumed use cf both RHR
heat exchangers, with a service water temperature cf 8% and
a UA that is used in there -- they use a different forms.
They don’t use the log mean delta ¢t approcach. It's pool
temperature minus service water tesperature, inlet
temperature. It's an erfective way of using that.

That is a generic nuaber which includes the
volume, and that vas used in both sets cf calculations.

¥R, LIPINSKI: Then why the difference betwveen the
tvo sets of calculations? How is that explained?

MR. GRAVES: I guess I really didn't go intc the

details of this. The first thing was to get the 10 percent
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pover from GE. Now I've got to run a REIAP calculation, and
in the point kinetics cf RELAP I've got row total is equal,
reference to the steady state operating point equal to the
sum of reactivity, row void fraction, row Doppler, row
boron, and row control rods.

Now, what Brocokhaven did not have is -- these are
all delta rows =-- is the delta row associated wvith the
partial scram configuraticon. They got that by adjusting the
rov with RELAP to get 10 percent power in a fictitious
steady-state situation that GF set up for the 2-D
simulacor.

In other words, they took the power as the input
variable and juggled the worth of the control rods and came
up with 10 percent power after ycu had the partial scranm.
The reactor coolant pump tripped the main feedwater in, and
they used that GE powver number to get the reactivitv
insertion vorth of the control rods.

Now, given that and the Brookhaven worth
associated with void fraction, Doppler and temperature, you
will track power versus time as you go through all these
system variations. That doesn't have to equal GE's
numbers. So they will not matche.

MR. XERR: The GE power and the Brookhaven power
did not match?

¥R. CGRAVES: The matching point was to say, after
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you went through the MSIV closure from full powver initially,
and imagine you're in a situation where you level out with
main feedvater coaming in to match boiloff, with steam going
to the suppression pool and main feedwvater -- a steady-state
condition, but partial scram.

GE wrote a 3-D simulator, combined it with RFEADY
to set that up. They got a powver.

Brookhaven took that power and said --

MR. XERR: All I want to kncw is, did GE calculate
consistently larger power than Brookhaven -~ I wcuid Jjudge
that to be the case from that curve =-- as a function of time
-= I'm sorry, GE calculated smaller. They consistently
calculated smaller.

¥R. CRAVES: Up to this point in time, but it's
fairly-close.

MR. KERR: Now, had they calculated the same
pover, would they have calculated using the twc methods the
same pool temperature? Or wvas that calculation different
also?

MR. GRAVES: They did not carry the calculations
out past this point and did not reach the maximum pool
temperature.

MR. XERR: I'm talking about pcol temperature as a

function of time, which is what I thought yocu were plotting

here.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W.. WASHINGTON, O C. 20024 (202) 554-2343



10

11

12

13

14

1§

18

17

18

19

21

8

8

25

219

MR. GRAVES: Brookhaven carried it out to this
point and stopped. GE went all the vay.

MR. XERR: Suppose they had used the same pover as
a function of time in the two calculational methods. Would
they have gotten the same curve?

MR. GRAVES: They should have.

MR. XERR: So the difference in the curves is
because GE calculated a lowver power~ as a function of time.

MR. GBAVES: During the transient, after that
€irst initia. 10 percent loss. In other words, they would
go through powver oscillaticns as HPCI went on and cff. But
the pool volume, the pool initial temperature, the heat
exchanger capacity, the service water temperature, are the
same for bdoth calculaticns. Sco the power history is the
same.

Now, GE did run the calculations all the way.
There is reasonable agreement between the two calculations.
You might say the burden now is, what is the wvorth of the
partial scranm. That'é a major uncertainty to my mind. That
type of calculation will come from RAMONRA later.

MR. KERR: If you had to estimate the uncertainty
in gcol temperature, what would ycu estimate it to be?

MR. GRAVES: The estimate on pool temperature is
too -- that's extremely tcocugh. OCne uncertainty in the pool

temperature is obviously the difference betwern the bulk and
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the local maximum. That would be true for a ram's head and

MR. XERR: What I‘'n trying to get at is how you're
going to use this. The staff has set a maximum pool
temperature as an acceptable limit. Now you're going to use
these calculations, I assume.

MR. GRAVES: In the future there will be other
calculations. This was just a specific set following Brcwns
Ferry.

MR. KERR: You're going to try to find cut vhether
you're exceeding the limit. In order to do that, you need
to have some idea of the accuracy or the uncertainty
associated with the calculation. Do you tnink it's 2
degrees or 20 or 507

MR. GRAVES: I think it would be remiss cf me to
speculate too much. I would say the point of interest in
one sense is not the avarage, tut the maximum, the local
maximsum in the vool. There is a fairly significant
difference between a pool average and a local maximum.

MR. KERR: Then why are you doing these
calculations, if you're not interested in the average?

¥R. GRAVES: You have to start with the average.

¥R, AFRR: TIf you start with the average and
you're going from that to calculate the maximum?

MR. CRAVES: Well, in the Mark II containment, I
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believe as part of the generic issues program, the
individual owvners as I understand are supposed to supply
information on the differences between average and maximuam
for their individual plants, because it's not an easy number
to come up with.

HR. XERR: Doces one use a multiplicaticn factor
vhich multiplies by the average to get the maximum?

MR. GRAVES: No. The difference between m ximum
and average for the pool T do not believe is expressed that
vay. When I have guizzed containment people about this, it
has been expressed as a difference between maximum and
average in degrees fahrenheit.

It averages from 10 to 4C degrees.

MR. KERR: If I have a 10-degree error in the
average, I will alsc have a 10-degree error in the max.

MR. GRAVES: That's right.

MR. KERR: Rather than it being remiss of you to
speculate on that, it's very remiss of you not to try to
£ind out wvhat the uncertainty is.

MR. GRAVES: I thought ycu were asking me tc
speculate at this point in time.

¥R. XERR: I was asking you to give me an
estimate, vhich to me -- I don't see how the calculaticns
have much significance.

®R. GRAVES: We are talking about an initial pool
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temgerature which vas 120 degrees, and ve are talking abcut
lisits that aight be associated of 160 if it had been a
ram's head or 200 degrees if it was a guencher. So I'»
talking about 20 degrees.

A significant part of that 30 degrees cculd be the
local difference betveen the local and the maxiamuam ia the
pool itself. The gquestion is, wvhat's the uncertainty in the
average, because the average came out of the systes
calculations. Those cther numbers are going to come out of
experinments of the pools.

¥R. CATTON: You're going to have to decide how
you define "maxiaus," tecause the local maxisum is 212.

You're condensing steam right at the exit to the ram's

"head. So you aust dgfino "maxisaum” some cther wvav.

¥RB. GRAVES: As I understand it, it was the
saximsum temperature obtained in the vicinity of the pocl of
a ram’'s head. Again, I think I am responding tc situations
vhere --

S8. CATTCN: If I amenticn temperature abcve the
ram's head, I'll get one thing. If I mention it above the
ran's head, I'll get another.

MR, GEAVES: As I understand it from talking with
containment people, the difference retveen vhat they call a
local maxiaum, however that's deterained --

¥R. YERR: At some point, I presume somebody who

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE. SW. WASHINGTON, D C. 20024 (202) 554-2348




10

1

12

13

14

15

186

17

18

(5]

1

223

may have to understand containment-as vell as pcocols is going
to have to make a -- at this point you're simply reporting
to us on very preliminary results which don't have anything
to do with an ultimate decision.

¥R. GRAVES: That's right. These results I'm
talking about vere the calculations which wvere run last fall
in response to the Browns Ferry event. They are not to be
used in the future.

¥R. XERR: What did you do with thenm?

«Re. GRAVES: We vere trying to do the best ve
could to see if GE came up with some numbers. That was the
intent for us, to see wvhat we could come up with as a check,
as best ve could.

But to my mind --

MR. KERR: At the end did you say, we feel rretty
gouwd hecause the pool temperatures were okay, cr we feel bad
because ==

MR. GRAVES: I felt reasonably vell, as a matter
of fact, because as you go through some of the calculations
I came to a better appreciation of what's going on
physically, not details of calculations, and I --

MR. XERR: Suppose you calculated a maximum
temperature of 200 degrees. Would you have felt bad?
¥R. GRAVES: Not if they had had a guencher.

MR. KERR: Suppose you calculated 213, Would you
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have been concerned?

MR. GRAVES: If containment pressure has gone up
and they got 215, T think T would have to defer tc a
containment person wvwho has investigated dynamic loads of the
pool, and I would never come to any conclusion about wvhether
it's good, bad or indifferent. That would not be my
responsibility.

I would feel uncomfortable with it, howvever.

¥R. CATTON: The pool temperature is really not
knovn. In Zimmer, I recall with instrumented -- it was
instrumented to obtain some of this information because they -
couldn't answver these kinds of gquestions.

MR. GRAVES: I may be wrong, but I delieve I'm
correct that the individual plants are asked to demonstrate
the difference, in other words measure the difference.

YR. CATTON: Deciding where to put the
measurements is iaportant, and a lot of extra
instrumentation is -~

MR. GCRAVES: There are things like elbows and RHR
piping to promote mixing in the pool. And there are
quenchers to promote mixing, because it was found that there
vere fairly large differences between lccal and average.

But it's not my field.
YR. MATH.Z: Charles, one guestion. And maybe I'm

jumping ahead, but we've 3gct to move on.
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All these calculations were used in a different
type unit than Browns Fercy You've got an congeing
progranm.

¥R. GRAVES; I'z sorry?

¥R. MATHISs It vas used on Peach PBottom and Peach
Bottom and Browns Ferry aren't the same units. And Nr.
Udall has requested us toc give him some kind of idea of the
level of confidence in calculations on such things as the
Browns Ferry type event from full power and using some
different design basis.

Now, you've admitted that you're going into some
different codes and so forth, and a lot of this weork will gc
on into '82. And I guess vhat I'z lookin~s for is, on down
the road wvhen are we going to have some kind of confidence
level that says, yeah, ve think we know what would hacgen?

¥R. GRAVES: There would be twc parts, and I guess
I's not sure. Let me put it this wvay: A full ATWS to ay
mind is much wvorse than a Zrowns Ferry event. At Ercowns
Ferry ve did not calculate 3-0 effects of a partial scraas.
If a full ATWS had occurred, it would have been auch vorse.

1§ that had ~ccurred Ashck Tadani would have been
down here telling you about lots of problems. They don't
have standby liquid control system. The ATHS fixes have not
been put in. They have things like alternate rod

insertion. They have things like automatic injection of the
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standby liguid control system.

They are going to put twice as much borcn in, in
the jet pumps, possidbly, depending on the plant design, or
high pressure core spray has to be put in. Lots of things
involved with ATWS fixes.

MR. XESa: But hov dces one knowvw these are fixes
if one dcocesn't know how to calculate the behavicr cf the
core in the system in order to see what effect the pump trip
and safety injection have? I mean, I don't understand how
one knows how good the fixes are 1f cne doesn't know either
wev to experimentally determine or calculate.

MR. GRAVES: In the past, it has been a series of
ca.culations which I did noct get involved with and should
not te discussing. But there were calculations at
Brookhaven. GE supplied calculations for all the 2WR’'s and
generic-type calculations of the full -~TWS, showing the
consequences, the results of the fixes.

I have not been involved vith ATWS feor the full
ATWS, wvhich was the real problem in the past. And I'm
lookinag through the audience tc find someone whc might le.
Sut I'm not sure that I can £find one at this point in tinme.

You're asking for confidence in the £ull ATWS,
because that's wvhere the problem is. If the full AIWS had
occurred at Browns Ferrv. we really would have been in a

fix.
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These calculations indicate that it was low enough
that you could still take manual action and get away with it
and de all right. But in terms of the uncertainty --

MR. XERRs If you had had a full ATWS at Browns
Ferry, the fix you would have been in would have been 2
pressure problem or a pool temterature problea?

MR. GRAVES: T think in the full ATWHS it has
alvays been that the RPT -- there has never Deen a peak
pressure problem. And again, I haven't been on ATWS. It
has alvays been such that it was within vessel linmits.

cut the ACRS, I bdelieve --

MR. XERR: I thought you made the statement, if
you had had a full ATWS at Browns Ferry ve would have really
been in a fix.

MR. GRAVES: In terms of suppression pool
temperatures.

¥R. XERR: So it was suppression pcol temperature
that you vere referring to?

MR. CRAVES: VYes, because they would have exceeded
the allovable pool temreratures very rapidly. With no boron
going in for 10 minutes or 30 minutes, it would have bewn a

very sad situation.

MR. XERR: About how long would it have taken the

pool temperature to be exceeded?

MR, GRAVES: Well, if I visualized an ATWS event,
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in the first minute at constant powver, and then enough boron
comes in and shuts 't off, if you visualize it like straight
lines, Browns Ferry was going at 10 percent power. Full
ATNS would have ba2en something like 4C or S0 percent powver,
I delieve. 40 jpercent, I believe that's right.

¥B. KERR: It levels off ~t 40 percent?

MR. GRAVES: Roughly 40 percent. Now, that is
four times the rate of heatup. In this first part of the
curve, the RHR heat exchangers, twc of them seemed to wvork
in these calculations. Two of them handled two percent
povwer. So RHR wouldn't cause any change at all when you had
40 percent powver and pumping steam to the pouvl.

So you would have gone up with a factor of four
increase.

MR. CATTON: That's about 100 seconds.

MR. GRAVES: Well, actually, for the PBrowns Fferry
event, let me put it this way. Assuming that ve're
eventually going to turn it off, if you keep on going at 40
percent everything's gone. I'm assuming that bcron came in
at a certain point in time. The question is, hov long did
it take to get it in?

Before it came in and shut the powver off, you
reach 355 parts per million. The powver i: <o high, the RER
heat exchangers don't make any difference. So the energy is

equal to the DDT of MCBT.
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MR. BENDER: At wvhat point does the system come
into operation?

MR. GRAVES: 1It's not automatic. So in the
calculations it comes in at ten minutes.

MR. BENDER: What are the heat removal
mechanisms?

MR. GRAVES: There are no heat removal mechanisas
of consequence. Essentially vhat you're doing is pcuring
steam in and raising the temperature. There are effects
like metal in the pool walls, but that vas neglected.

So for these type of calculations, ten minutes fcr
the poison system, ten minutes for RER. And there vere some
operator actions besides that that are involved in the event.

(Slide.)

I have one slide. o you want me to continue or
stop? The only slide I was going to 10 was have one gquick
slide that says "RANONA." |

There is another code that Froockhaven is working
on, that is under support. The work is suppeorted by
Research. This is a code which hcpefully would be == it has
tvo advantages. The biggest »nne for us would be three space
dimensions do%xa here in the core physics. Conceivably,
partial scrams could be handled.

Another condition of interest is it should be

faster~-running than the other codes. It doesn’'t couple
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energy, momentum, mass, like RELAP. It's more like a REAUY
code. "e have a pressure node here, a pressure node there,
and it's a much simpler wvay of calculation.

So if they take RAMONA and make this calculation,
as believed by people up there, that will be quite fast
relative to the RELAP. S0 Research is doing the followings
They are changing this code to include boron aix.:.g. They
are going to verify that in fact they can run 1-D and get
good ansvers by comparing it with 3-D.

They are going to put in automatic initiation of
HPCI, 3CI, and the safety relief valves, and the main stean
isolation valves, which are not in the present code. There
are a number of modifications in the wvorks right nowv with
respect to SAMONA. One of the uses wvould have teen to check
the partial scram at Browns Ferry.

¥YR. CATTON;:; Why is it that you don't use
something like RELAP £?

¥R. GRAVES; We are certainly considering that
very strongly. because --

¥B. CATTON: It's a lot better than this. Why
even spend your money on this?

M8. GRAVES: RELAP S is not available for boilers
at the present time. It is going to *< available this year.

MR. CATTON: PBut the kinds to do wvwith this code,

it seems to me -~
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¥R. GRAVES: The changes they are talking about
here are fairly minor.

¥R. CATTON: But controls arc a big headache in
getting they all put together.

MR. CRAVES: The controls I'm talking abcut are
somevhat simpler. Tt would be like the RE.'P 3B. That is,
level 2 and level 3 are assimilated by mass in the vessel.
So it's not a3 large effort at all.

But wve are definitely going to be working with
RELAP S. The problea at the moment is it does not at this
time have the capability tc handle becilers. It 2%esn’t have
jet pumps in it. It doesn't have the doron mixing model wve
vould like.

There are arrangements being made so that it will
have that capability. The Ercokhaven pecople have gone to
RELAF % school so they will be ready to use it. But they
are not going to modify the code. The code modification is
going to be done by the people who wrote the code.

MR. MATHIS: Any other gquestions?

MR. WARD: You said RAMONA vas going to e able to
check the reactivity-worth of the partial scram. CDoes that
mean it's going to be checked against the observaticns from
Browns Ferry?

¥R. GRAVES: I'm not sure. The ansver is it's aot

ready to run yet, and it's a point you're raising and I
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think a very valid one. Certainl, ve couldn't get anything
out of the system side of it, but there's a possidbility of
getting something out of the core physics side.

MR. XERR: What are you going to do with the
results of the calculation of the 2rcvwns Ferry event?

MR. GRAVES: Well, hopetully, when we first
starteu, it would have been lovely if ve ~ould have gone the
vhole vay. We tried. But the capability was not there at
the time.

As far as the Brovns Ferry event was concerned,
there vas a massive staff effort on this. And I guess I vas
maybe in a discussién tcday about the scram system, and
there vere corrective actions taken. I don't know whether a
half-scram is more probable than a full scram. I have no
1dea. But it is certainly of interest, because it haprens.

MR. MATHIS: Anything else?

MR. XERR: I guess you still wvant to calculate the
Brovns.Fetry event?

MR. GRAVES: I think we have sore calculations
that vere set up. In other words, in our attempt to get our
ansver for this Browns Fferry event at the time. The RAMCNA
calculations were set up late. They have been runm tc try to
simulate the Prowns Ferry rparti-' scram event. W#e got
reasonable agreement with Ceneral Flectric on it.

8ut there's no sense beating a dead horse if it's
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not that important. Full ATWS I think is very impcrtant.
But ve will have completed those calculations at Zroockhaven
and ve will be ready to repcrt on the results of the
calculations.

MR. MATHIS: Thank you, ¥r. Graves.

MR. BENDER: Nay I make a comment?

MR, MATHRIS: Would yocu use ti.e microphone,
please.

MR. BENDER: One of the gquestions was, vas there a
difference betveen Browns Ferry and Peach Bottom. As far as
the geometry and the pover levels are concerned, there is
not too much difference.

The difference would be that in the calculations
the reactivity coefficients, they are dependent upcn
exposure,., At Peach Bottom reactivity coefficients was
obtained by a certain type of fuel, and also by the live
conditions. They may not de exactly the same as PFrowns
Ferry, so this may explain some of the discregancies. 3But
that was one cof my romments.

Tha other comment was the use of RELAP S. T think
Dr. Catton raised that question. Concern was raised here
for a partial scram with a 2-D calculation capability, and
ve do not have have 3-D calculation capability. It won't te
able to calculate the problems ycu hzave raised. The ccde

vill require an exitensive modification to acquire 3-D
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So these are my comment:s.

¥R. ®ATHIS: Go =head, Rill.

MR. MILLS: T am Bill Mills, IEE staff
headguarters.

Since we are running guite a bit btehind schedule,
I am going to go through some of these areas rather quickly,
I hope. I plan on discussing the concerns raised within the
staff iamediately following the Browns Ferry 3 event, the
short-term actions that wve tock through Bullet 80-17 to
provide a basis for continued operation, finding some of the
deficiencies that wvere uncovered, and then ATWS procedures
requirements that were put in the bulletin for the boilers,
and then a survey that we did which picked up all the
operating plants.

I will go through the first part rather gquickly,
because I think some of that has been discussed before and
will be a little bit redundant in the justification for
continued operation, and 32t to the ATWS procedures.

(Slide.)

The Browns Ferry 2 event immediately raised
concerns within the staff on the reliability of the scranm
system as ve have previously perceived it, and our
understanding of the as-built condition of the scranm

discharge volume because of the poor hydraulics and
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interties with other sy;teas.

€0 we took short-tera actions to provide a basis
fors centinued cperation for the other »oiling water plants,
and alsc started long-term actions to provide improved
reliability in ATWS-related procedures and sodifications.
Bulletin 80-17 went out within f.ve day after thes Browns
Ferry event, and the main thrust wvas to keep the scranm
discharge volume empty and operable.

(Slide.)

And then have pe... ic <«rification that the scrans
discharge volume was indeed eapty, and the plants were
required to do that within three days after receirt cf the
bulletin. And the thrust was the scram discharge volume is
empty and the plant will scram, based on what ve csawv at
Browns Ferr /.

ilso, the plants were required to do scme scranm
testi~g to confira that there wer2 no other probleas that
existed in the scram system and confirm that we didn't
overlcok something. And it had to be verified empty after
these tests, plus any other scram that occurred, because it
£ills up with water during the scranm.

Plants were also required to develcp cperating
procedures to ensure that they cculd respond to a Browns
Frrry type of event.

(Slide.)
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As a result of the testing that vas required by
Bulletin 80-17 and the emphasis on the scram system, there
vere a number of deficiencies uncovered. The first tvo ve
have already discussed, which were uncovered befcre the
Browns Ferry event. The Dresden 3 and the Browns Ferry 1
involved situations vere the scram discharge volume did not
work as it should.

At Oresden they had an inoperable vacuum breaker
and the vater wvas held up in the scram discharge voluse. At
Briowns Ferry 1, they vere doing single-rod scrams and the
vater vas retained. These deficiences here highlighted the
importance of the vent in a correct configuration, and that
led tc a bulletin supplement that wvas sent out later.

There were som2 other problems picked up along the
vay, and some cf these wvere mentioned earlier tcda}. They
vere indicative partly of the lack of a good precperational
test of the scram system.

¥R. BENDER: Excuse me. Would any of thcse
conditions have resulted in the Browns Ferry event, given
the circumstances?

MR. MILLS: I would say no. However, if you take
these tvo here, these draining the vent problems, where
vater vas actually being retained in the scram discharge
volume, since we dcn't know the exact cause of how the wvater

did get into the east side at 2rowns Ferry, these tvo here
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have the potential of saying, if I have a vent problens I
could get vater in and it may stay in gollouing a scranm,
like Cresden 3.

®R. BENDER: How adbout the loop seal?

¥R. MILLS: NO, that wvas very ®sinor. It would
have had no significant effect on the drainage.

¥R. BENDER: I expect you've done this somewvhere
to be useiul, to have scmething that said more about the
significanc? of these deficiencies that vere found?

¥R. XEER: ¥r. Chairman, I don't vant to miss wvhat
¥r. Bender is saying, tecause I know it's imsportant. Can
you encourage hia to use the aicrophone?

¥R. BENDER: The point I was making is siamply
this: Nost of these things probably do not represent events
or circumstances that wvere like the Browns Ferry avent, and
it vould be useful tc have the staff or somecone out on the
significance of these deficiencies in terms of their
relationship to the Browns Ferry. so that vhen we're
ansvering ¥r. 7dall’'s letter ve couid address all cf the
points.

MR. “YILLS: VWe can do ihat tc gquite an extent
already, because these items vere subsegently put in the
bulletins that were sent to the plants. And these first two
itens resulted in immediate modification of the system. So

I think throuagh the bulletin requirerents the significance
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of these vas addressed.

88, 2ENDERs I 4on't think you understand the
point. fure, the bulletiuns will correct them all. The
point is, they wvere all found. And it would te better to
say they existed aud here is the sigunificance of their
existence. And I think that hasn't come out very cleacly
yet. But ve really ought to have that.

¥R. JORDAN: Ar= you looking for a commitment that
ve provide the ACRS with that sort of a desrription?

MB. BENDER: I would expect you to do that, yes.
Say, given that set of deficiencies, hece is how they night
affect a Provwns Ferry type of event. And hopefully you can
shov that none of them will lead to a Frowns Ferry type of
event.

But if you couldn‘'t, I wouldn't start teing
vorried about the fact that you corrected those and what
otl er ones exist, because I don't know hov many others you
may or may not jave found.

MR. JORDAN: I think that's the vhat-if that
carri-=< on forever. This was a rather comprehensive set of
tests that ve had the utilities go through and examinations,
verified by inspectors, and these were the problems found in
the systeas. Cne can then take those problems and extend
them and connect them wvwith cther probleas and say you would

have had another ATWS precursor.
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If that's wvhat the ACRS wishes, ve will provide
that.

MR. BENCER: I would like to belleve that the
tests that vere done vwere as extensive as needed. T hcpe
they vere. But I don't have a basis for 3judging i+
personally, and I'm not sure any cf us know how good that
test program vase

4R. JORDAN: I'a trying to give you ccnfidence
there that the staff has reviewed it, the resident
inspectors at the site observed portions of the testina, and
the combined NRC staff, ILF, NER, and AEOD, have evaluated
the submittals and come up with a safety evaluation report
on a plant by plant basis substantiating continued cperation
with the interim fixes. So that is cur basis.

¥R. BENDERs I hear wvhat you're saying. BRut I
still have to say that I'm ncot comfortable that I know that
the tests prescribed vere all that were needed, and I'm not
comfortakble thaut I kn~s that the people that observed the
tests were adequately qualified to say that the tests showed
everything was okay.

YR. JORDAN: Well, that puts you in the pesition
of being a judge.

¥R. MATHIS: I have a little problem with what
Yyou ‘'re requesting, and thar is you're saying it wvas rour

vhat-if list. There are enough for 30 percent, and I don't
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! know whether we could ansver that.

N ME. BEXDER: I have to have more than just that
3 the ILE organization wvitnessed it. That vorries me a lot,
4 to say that IEZ witnessed it. I think we need something

S more substantive than that.
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MR. PANCIERA: The appendix deals with the staff's
reviev of each Licensee's response. We tried to, as best ve
could, evaluate the Licensee's response and the actions that
he had taken as a result of the requi ements, and make a
judgment as to wvhether or not that plan wvas safe for
continued operation.

Now, I am really at a loss to figure '»* how wve go
further from here.

MR. BENDER: Well, let me stai.: this way, I
guess, First, I would like to have some independent
critique of the test program by somebody that perhaps isn't
totally biased by the fact that he was involved in
vitnessing the test. It think that would be helpful.

Secondly, I would de inclined to the view that I
vould vant to be sure that the pecple that were witnessing
the test program were gualified in some way to know that the
test program vas executed groperly. #And just saying that
it's the report of the ILF corganization does not constitute
that much assurance for me, because I don't know whec they
are.

But if you have that information -- and don't
misunderstand me. I'm not trying to say what ILE did vas
vrong or right., I'm s2;inc if ve're going to reply to
Udall, then ve ought to be replying in the context that,

here's why I&F is qualified to support the results, and here
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vas based on wvell-qualified nowledge. I think that's an
obligation which wve have to Udall in order to give his an
ansver that ve wvant to stand behind.

NRe JCERDAN: Then I guess ! misunderstocd, because
I got the idea you vere impugning the gquality cf the pecple
vho vere doing the testing.

BB. BENDER:s I wvas only trying to find a vay to
substantiate their comments, vhich is a little bit different
thar ispugning thes.

¥R. JORDAN: Then I think T can help you there,
because the examination of the Licensz2e's activities wvas
against criteria the staff had developed, presented and a*
least transaitted tc the inspectors, and they had then
inplemented.,

As far as the gqualifications c¢f the inspectors, I
can give you that either in detail or in a general fashion.

¥B. BENDER: I personally don't want it now. I
think you ought to doccument it.

NR. JORDAN: Then la2t me express the problem. The
staff has expenled an incredible amocunt of effort in Prowns
Ferry and follow up activity, a large part of it in
documentation. We have briefed the ACAS, this makes the
fifth time in Cfubcoamittees, on various aspects. And the

staff is also vorking on a lct of cther probdless that say
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have equal or greater consequence.

MR. EENDER: Llook, if you're sayina you don't want
to 4o it, that's fine. That's fine with me. But I think
ycu cught to do it. And if ve don't get it, I'm not
inclined to support the view you stated, that you validated
the evaluations in a vay which ve could say would enabdle Nr.
Udall to stop asking such guestions.

And that's all I'm saying, that if you don't want
to say it, then we vill probably have to find some way to
deal with it without that validation.

MR. JORDAN: Maybe the best thing would re fcr you
and I to discuss exactly what you need and we'll try to
provide it.

MR. BENDERs FExactness is not something which I
find practical to discuss here. I think you want to think
about it a little bit and then ccme back, mavbe, and make a
proposal, because if I have tc do it ycu won't like what
I'11l suggest.

¥R. JORDAN: Okay. 4We're playing a rock jame now,
and I've done that before.

¥R. YATHIS: Okay. GCo ahead, Bill.

(Slide.)

MR, MILLS: After original Bulletin 80-17 was sent
out, we vent out with Supplement 1 when we got more

informatiors on the as-built configurations for various
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plants and more information came in. The supplement
required that a continuous monitoring system be installed in
the scram discharge volume Lty September st or cther actions
be taken to state why it couldn't be in by that date, and
provide a schedule for wvhen it could ke in.

And also, it required a design reviewv of the vent
system, because reports of that had been highlighted; and
other procedural controls on the standby ligquid centrol,
plus a verification by the licensee of his as-built systenm
that he had in his plant.

(Slide.)

Supgplement 2 was then issued, based on the [resden
3 and the Browns Ferry event that ve discussed earlier,
vhere they had vater retained in the scram discharge volunme,
and that required that a pcsitive vent de prcvided directly
to the atmosphere to eliminate the potential that a vent
problem would result in retaining water in the scranm
discharge volume. As a result of this requirement, about 15
plants modified their vent systeam and cut their lines s¢
they vere open to the atmosphere.

(Slide.)

¥R. ABBCT: When that line was cut, cne reason vas
vhen you reset the scram and open the vent and drain valves,
the high pressure vater inside the scram discharge volume

discharges from the line, and the depressurized spray goes
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! all over the reactor building. I guess ve are back in that

2 situvation.

3 MR. WILLS: - To some extent on various plants. It

4 depends on the plants. Some plants install stem pires so it

S would blcw inside that. Cther plants routed it to an area

6 that vas already contaminated, so it d4idn‘'t make tco much

7 difference. But that vas of concern from a radiological

8 standpoint. It was just a tradeoff.

9 MR. ABBCT: +#as that accocunted for in the

10 bulletin?

1" MR. NILLS: Yes, it was. That vas nmentioned

12 specifically in the bulletin, to have them consider the

13 radiological - onsequences and do what they could. And some

14 plants did more than others.

15 MR. MATHISs Bill, scoot on through these.

16 MR. NILLS: Supplement 3 was issued after the

17 concern raised by AECD on the loss of air effect, that it

18 could result in the loss of scram capability. And

19 Supplement 3 required the ogperator to manually scraa in the

20 event of loss of air. This subsequently was locked at in

21 more detail because of the very short time available to the
operator to do the manual scram.

2

23 (Slide.)
24 ¥B. BUCX: How much time is availadle?
25

¥R. MILLS: In the worst case you could postulate,
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like one minute, tvo minutes, in that tise frame, that the
operator would have to scram the plant if everything wvent
vrong. Ctherwise, the scram discharge volume could £ill
vith wvater. ©So you're talking in the order of a minute to
tvo minutes,

MR. BUCK: And this includes detection time?

MR. ¥ILLS: This includes the time from the time
the air vas lost up to the time that he would have to do
something for a vorst-case scenario.

I would point out that it's a very low likelihood
scenarico. For example, the air pressure would have to come
down and level out maybe in a range of about three to five
pounds and stay right there. So it would have to drop down
and level off and stay right in that small band.

MR, BUCK: Well, that would make it more
difficult, if it occurs with such low likelihood, that
anybody would be standing there wvatching and waiting for
it. Is there enough precedents there that --

SR, MILLS: 1In the bulletin we did identify what
the operator would see in the control room and what he
should manually scram the clant on. FLe would have some rods
that would drift, plus he would have an alarm. When his air
pressure cane dovwn, he would get an annunciater in the
control room. And the bulletin required as soon as he got

that annunciater he would manually scram the plant.
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MR. BUCK: Then he i{s adout ten minutes, almcst,

from there,

NR. MILLS: Right. And that's vhat led to a
change in that position, which will be discussed later.

(Slide.)

The ~onfirmatory orders. [ discussed the
continuous monitoring systes that was put in as a bulletin
requirement, and the response bdack on that bulletin
requirement was not real firm, that plants did not have it
in by September 1st and did not provide definite schedules
for installing continuous monitoring systems. So ve did go
out with a confirmatory order that required everycne tc
install it starting December 1st, and that wvould
continuously mecnitor for wvater in the scram discha.ge
volume, from wvhatever source, however it got there.

(Slide.)

Again, the thrust wvas to keep the scram discharge
volume empty.

Then, after the scram discharge volume continuous
monitoring system wvas put into place -- we discussed that
briefly this moraning. It was kind of a hurry-up Job, and
some of the plants did not do an apgpropriate installation or
in-place testing. So Supplement 4 required in-place
testing, and that has been completed in all plants. And

since that has been done thecre hPave Deen no failures and it
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has worked a number of times when called on.

(Slide.)

So our current status of Bulletin 80-17 is that on
the original 80-17 and the three suppleamsents, thocse have
been reviewed by IELE and NFR and these have been closed out
in the leceaber 1st SER. Supplemsent 4, as I said, plants
have made the con*inuyous aonitoring system operable and wve
are in the process of reviewing their vritten responses
right now.

¥e are also doing cngoing review of the scras
systeas for other probleas that aight be there. Some cof the
things ve'r- looking for a3aight be right here. Z2runswici
recently had an event where both contrcl rod puaps trigped

at manual pressure and the operator scraased the plant. 32ut

‘it does raise some guestions as to what aight have happened

if he hadn't taken manual actict sc guickly.

Iaproper location of the alternate rcd inserticn
solenocid valve\ut Pilgria could conceivably result in a
reactor scrans due to that location of the valve in the air
systea. That wvould then result in a lcss of reactor coolant
through that open vent and drain line.

That problea has been corrected at FPilgrim, and wve
surveyed other plants and no cne else has that protlem at

this time. And we are sending cut informaticn notices on

these twoe.
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We are revieving loss of air events. One recently
occurred at Monticello and the operator responded properly
in that event.

2ut one other item on the lcss of air: IELE has a
position that vas recently sent to NER in a memc that -
think operating plants should be looked at and perhaps
backfitted with the requirements of the standard review plan
regarding loss of air and operational testing on air
systems.

(Slide.)

One of the itesms in Bulletin 80-17 wvas ATHS
procedures. We required that some things de added to the
procedures, because ve found after the Browns Ferrcy event
that Browns Ferry did not have basically anything in their
procedures that addressed that kind of event. We then did a
survey of all the plants, including the boilers, and they
vere inspected for the acceptability of the procedures.

Acco;tanéo criteria wvere taken from PBuylletin 80-17

[$4]

.aquirements that vere put together following 2rowns Ferry
and involved Ashok Tadani and NRBR people who followed ATWS.
I will discuss in just a minute what some of those
acceptance criteria were.

We found all the plants had acceptable procedures
to respond to an event of the 32rowns Ferry type and ATWS

events, tc the extent they are identified in today's current
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I will show you the things that are in a typical
BW® ATWS procedure.

(Slide.)

And all the plants have Ceen revieved to show that
they have these. Followvwing reactor scram and deteraination
that there may be a prcblem, the operator takes the amcde
svitch out of run and it will put another scram signal into
the reactor protection system. So that may move the rcds
ia.

If that doesn’t work, he looks at the control rod
iisplay and determines if he has rods out that would
indicate an ATWS, five or amore adjacent rods below position
6, or 30 rods anywhere in the core that are not inserted
below position 6. Seo if he has rods out, then he has
further actions he has to take.

The first one is trip the recirc pusps. Next he
tries to get the rods in manually, and he can try to do that
individually as well as resetting and putting in 2nother
scram in the rea’ .or protection systea. Sc he tries tc get
the rods in that vay.

If that is unsuccessful, he vernts the scram air
header. And taking the air off that header should result in
the scram valves opening. Also, if he has wvater in the

scram discharge volume, he can manually open the vent and
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the drain valves on the scram discharge volume so that can
drain, so that won't block the scram.

Ard if at any time he has the control rods not
fully inserted and he gets low level in the reactor vessel
or suppression pool temperature can't be maintained below
the cam limit, those are the criteria and he has to
initiate standby liquid control and reverify that. He
doesn 't nead supervisory approval to do that once these two
== either of these two conditions are met. And the key is
readily available to the operator.

So the main thing is, get the rods in, trip the
recirc pumps and put on the standby ligquid centrol.

And what we sawv in the presentation that Chuck
Graves just wvent through is that for a Browns Ferry 3 type
event the operator would have ten minutes to do these
things, also to get the RYR on. Sc for a Browns Ferry 3
type of event, the procedures would work and the ogperator
would have time to do it.

And then some cf the more generic guestions on
procedures and system designs that might be coming down the
road -- the procedures would have to be loocked at again at
that time, but wve think these cover the main points an
operator can do for the condition of the plant that he's in

right now.

MR, WARD: Lot me see if I understand this.
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You're saying any time he gets an automatic scram indication
he inserts a manual scram, in essence? Is that the idea?
¥R. MILLS: Right.

MR. WARD: Then the second step is indication of
whether the scram has been effective, is whether he sees the
rod drive lights go on. You don't have him look at the flux
or scmething like that?

¥NR. MILLS: The powver was not a direct requirement
because even if it was subcritical and you had a large
nuaber of rods out, you still want to do these things
because you may go critical again at a later date if you get
voids collapsed, temperature comes docwn, and that kind of
thing. So even if you have the rods cut, there is a
potential that you can g¢go critical at some time in the
event.

Sc you try to get the rids in and get the recirc
pumps off. So it's conservative to do it that way.

¥K. LIPINSKXI: FHow are five adjacent rods
defined? Can there be five rods in a line?

ER. MILLS: Some of the procedures have changed
that to two adjacent rods. B2ut I think whenever you have a
situation where you have any rods that are next to each
other, there's going to be some judgment involved there. We
didn't really so any further than that.

And the cperator, rather than sit there and figure
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out whether he has exactly the right thing, hopefully he
will -- like I say, some have changed it to two. Hopefully
he will see the rods out and d¢ the right thing.

MR. LIPINSKI: 1If I were an ocperator and you tcld
me five, I can think of a lot of geometric patterns where
five things touch each other. And if they're all important,
then I should concern ayself with all of them. Put if it's
one rod in the middle and four around it, that is something
else.

MR. NILLS: I agree, and all I can say is that wve
really did not define any further what five adjacent rods
vere here in the bulletin. I do know generically that GE
did provide guidance on what wvas meant by these. VNow,
vhether all the plants followed the GE guidance cr not, I
don't know.

MR. WARD: But you're saying a utility that
doesn 't know hov to intergret that either =-- they're saying,
if there are two adjacent rods, you go to the next step?

¥R. MILLS: A numter of them have.

¥MR. WARD: A number of them have, but not all of
thenm?

MR. MILLS: I don‘'t know. I didn't check that on
all of them.

MR. MATHIS: I don't think we wvant to be so

prescriptive as to say, this is the five-rod configuration
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kind ¢f thing. This is thé kind of thing you have to leave
generic and let the cperator use scme judgment, in ay
opinion.

¥R. BUCX: In 32 ycu said "insert recds manually,”
and then you said individually, and I vas thinking, that's
about 90-some rods. Or am I off on the magnitude here?

M3. MILLS: No, you're right.

¥2. 50CX: And he's just gocing to have ten ainutes
to do precisely that. They're super-agile operators?

¥R. MILLS: You can reset the scram and put the
scram in. Now, if you wanted to do it individually, you
have toggle swvitches on the panel that's used fcor tests.

But all you have to do is £flip those toggle switcies and the
rods would scraa individually.

Where this would be impoc-tant is if you did have a
lot of water in the scram discharge volume and you only
wanted to put certain rods in, so you didn't put a large
amount of water in the scram discharge volume. All you have
to do is £1lip this toggle switch. S0 you could gc through
the whole core and £flip all those switches very gquickly.

¥R. BUCKX: I wasn't sure what the whole procedure
vas, physically.

¥R. MILLS: The other thing you can dc¢ there is,
actually, 2ven if there is no scram capability at .11, you

could bypass scme of your reod sequence control or rodwerth

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W. WASHINGTON, D.C. 20024 (202) 554-2345




10

1

12

13

14

15

16

17

18

19

21

S

24

minimizer and insert the rods with normal drive pressure,
and that doesn't require any scra® discharge volume on any
pacrt of the systen.

But ;hat would take more time, because you're
talking about a minute per rod to drive those in that way.

¥R. ABBOT: How would you bypass RSCS?

¥R. NMILLS: You would have to go down locally and
push buttons.

MR. LIPINSKI: Where are these individual swvitches
located? So you have a human factors problem associating a
svitch with a particular light?

MR. MILLS: Well, the operatocr knows wvhere those
switches até.

MR. LIPINSKI: But if I have 30 lights out of 180,
I've got to pick out the right 30 I want to throw, unless I
throw them all.

MR. MILLS: That's true. I think if the person
vere to try to do them manually and individually, he would
have to have a good reason for taking the individual rcds
and just doing them individually. You would have to be
pretty determined that you've got a particular problen.

The way you do it typically in a contrzol room, you
could have one guy in front and another guy at the panel
flipping the switches, and you could call off the numbers

and just give the right identificaticn and you could €£lip
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thea that vay.

¥R. LIPINSKI: The indicator is in the front and
the switchnes are in the back now?

¥R. ¥ILLS: These individual rod scrams come off
the test panel.

NR. LIPINSKI: And that's somevhere in the back?

SR. NILLS: VYes.

¥B. LIPINSKI: FSo it's got to be a two-man
cperation, at least.

MB. NILLS: Yes, to do it that way, you would.

¥R. LIPINSKI: Sounds like it's going tc take a
while.

¥R. MILLS: If he had to insert them individcally,
it would take longer, certainly, than puttiny .a just the

regular scraa.

L

Re LIPINSKI: And by the time he gets arcund to
it, the scram say be no longer possidle, unless he's gct a
drain operation gecing.

¥B. ¥ILLS: But if he dces have a drain cperation
going, in putting them in one 2t a time he's not putting
much water in the scrams discharge volume. So he 2ay be able
to scram at a slow rate and keep up with shat's coming ocut
of the scraa discharge volume.

It would depend on the event. Pfut the cperators

are not typically aoing to spend a lot of tize trying to
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individually insert these rods.

I have, for example, a copy of the Browns Ferry
procedure here and it specifies: Try the scram and the
reset of that a number of times before you go to individual
rod insertion. You'd have to have a good reason and some
particular thing in mind to do it individually.

MR. LIPINSKI: Again, wheTe you say reset the RPS,
there are a number of trips that don't allow you to do
this. I've forgotten what they were, but there's a list cf
four or five in your reporte.

MR. MILLS: That's right. Curing certain types of
events, you would not be able to reset the reactor
protection system.

This thing here was the various ways =-- there are
others, but'it lists a number of various things that he
could do. In some cases he would not be able tc reset it.
In a case like that, he would have to go over and perhaps
nanuallf open breakers that ge directly to the reactor
prote~tion system and try to kill the pcwer that way, cr
send people out there and open manual vents on the air
header if the reactor protection system won't do it, or open
the vent and drains in a discharge line, or go cut there
locally and take control so he could correct wvhatever the
probiem wvas.

It's really goinag to depend on the particular
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event, and I don't think you can really identify everything
in a procedure like this and still get the flexibility to
malke a decision and do what really has tc be done for that
purticular case.

¥R. LIPINSKI: Have any procedires been drawn to
date?

MR. MNILLS: Yes, these have all been drawn ug.
All the Poiling water reac .ors have met these criteria and
have all these steps in their procedures.

SR. LIPINSKI: Are they drzwn zp in the forz such
as an event tree, so that you've got an event and you go
downstairs and do so and so, or does he have to stand there
and try to figure that one out by himself?

¥R. !fLLS: Ther're listed in the normal procedure
format, with various steps that loock a whole lct like this
one, just how to go through this.

SR. LIPINSKI: But are the "if"™ conditions in
there, such as if certain things prevent hia from doing it,
then he automatically knows what his option is?

¥R. MILLS;:; The ones I have .coked at, no, we have
not had a lot of "if"™ tkings in additiom toc this. 3ut this
thing is set up so the operator could reasonably go through
the sequence of events starting out with doing the things
that would do the most good guickly, and then ¢etting down

to dcing things locally that would get the rods in.
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MR. LIPINSKI: Well, unless he's thought about it
beforehand, wvhere it says, can ycu reset the RPS, if he
hasn't thought about what conditions prevent him f-om doing
that, it could take him a while if he's in the wrcng
condition and he's got to stop and think about it, if it's
not on paper for him in advance.

MR. MILLS: I'm sure in the procedures he's going
to try to reset and scram. Ain‘’ he will have to try it, and
if there's one of the signals in there he is going to have
to move down the list and try something else.

MR. MATHIS: Well, Walt, the cnes I have read are
based pretty much on that, some kind of an outline, and I
think it's one of those things, you cannot expect the guy to
have a detailed procedure for every little potentiality. He
doesn't have that kind of time.

MR. LIPINSKI: Well, on the Westinghouse
procaeadures at Zion, they have those things laid out like a
computer program, vhere you hit a branch, if you had a
condition vou vent this way, and if you have this condition
you went the other way, and yo. worked your way through th.
branch depending orn what the condition are. And somebody
else had pre-thought that cut for the operator and they gave
him that logical di-gram so he could work his way through.

PR. #ZILLS: We also surveyed the pressurized water

reacters, and GCeorge Schwenck is going to discuss that in a
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little bit, in Jjust a minute.

This sequence here was applie? to the beoilers
pretty much in this way. H®aybe part of it is tzcause we had
the bulletin and we provided these criteria in here, sc
these criteria -- so they put it in in that sequence.

There may alsc be additional aids to the
operator.

MR. XERR: I don't understand. You're referring
to that as a set of criteria. It seems to me it's a set of
instructions.

MR. MILLS: Yes, it really is a set of
instructions. They were criteria in the bulletin. It is a
se: of instructions.

In the generically -- General Electric has gone
through all of these instructions here as well and has
agreed with them and has provided written communication to
the utilities on implementing these instructioans.

¥R. BUCK: I'm still not clear. What do you mean,
*criteria in the bulletin"”? What was criteria there? I'm
not clear on the English. _

MR. MILLS: We actually listed each one of these
items in the bulletin and said, in order to meet the
bulletin requirements you must have in your procedure each
of these itenms.

MR. XERR: So in effect ycu wrote a procedure for

ALDERSON REPORTING COMPANY, INC,
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then.

¥R. BRUCK: Right.

¥R. MILLS: In essence, ve did, right. ®2ut it
vasn't withcut generic discussion wvith GE and people in the
staff that have followed ATWS, as well as the Browns Ferry
event. I think that, given the situation, the way the plant
is today, I think it is probably a very good and =2_.pgropriate
procedure for the PBWR.

MB. WARD: Bill, what is it that turns the blue
licht on for each rod drive? Physically where is the switch
locited?

MR. MILLS: The bdlue lights are turned on when
both the scram inlet and cutlet valve have opened, which
tells you ycu have completed --

MB. WARD: So it's not an indication cf rod
position, then?

MR, MILLS: Mo. The matrix, the cor= map that we
had on the slide this u ing, that showed the numbers from
zZero to 48, those are the actual rod positions. The blue
lights =--

MR. WARD: If I go back tc number two there, what
is the cperator looking at for number two, whether the
ligL:"s on or =--

MR. MILLS: For this one, for nuaber tvo, he will

actually look at the rod position. And the blue light is
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right below the rod positicn, all in the same matrix. He
has the matrix directly in front of him that shows the rod
position. Then it shows the blue light, and then it has
another light for the accumulater. And alsco, his lights to

¥R. WARD: What I'm driving at, is the recd
position indication an unambiguous indication of the actual
position of the rod in the core?

MR. MILLS: Yes, that's a good indication of where
the --

“R. WARD: He can't be vrong? There's nothing
indirect about it?

YR. MILLS: Cnly to the extent of individual
failures, like if he had a light burned cut or a problenm
vith the particular switch cr something that way. 3ut
otherwise it°s a good indication.

MR. MATHIS: Bill?

MR. KEBR: I was just going to add, it's a gcod
indication if it's wecrkinae, it seems to me.

d4B. MATHIS: Is that it, Bill?

MR. MILLS: That's the BWR procedures, and I just
had one slide on conclusions.

(Slide.)

And Vince will discuss this a little Lkit more

later. The Bulletins Group provided a nececssary and
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sufficient basis for continued operation, and it is based on
keepirg the scram discharge volume empty during powver
operation. And it is monitored continuously. So no matter
vhat the source of the water is that gets in there, it will
be detected by the continuous mconitoring system.

And George Schwenk will discuss the PWR
procedures.

MR. XERR:s ¥r. Chairman, would you consider a
break?

¥B. MATHIS: All right, we'll consider a break.
Ten minutes ~-=- wait a minute. He has got a five-minute
presentation. We'll take it after that.

MR. SCHWENK: I'm George Schwenk c¢f the IE staff,
headquarters, and T's geoing tc talk about the results cf a
survey that wvas done by our resident inspectors tc determine
the adeguacy of the Licensees' emergency operating
procedures to respond to ATWS events.

(Slide.)

Yhat I'm geing to talk about first is some cf the
actions that w2 vere loocking for Licensees to tare following
a trip. Since there was no bulletin requirement
specifically identified for PWR's, some guidance was given
in the survey to the resident inspectors for what they
sthould lock for in the procedures that were in existence in

BWR's 2zt the present time.
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These veéo the types of things ve vere asking
residents to look at: the press trip manu:l button; if rods
still don't move, begin immediate emergency boration and
attempt to drive rods in. If rods fail to move, have power
disconnect switch or treaker to rod holding coils cpen.
Continue efforts to effect shutdown.

Those vere also similar to the BWR's in having the
operator have the complete authority to commence the
emergency boration procedure.

(Slide.)

Novw, the inspectors were told to =--

¥R. XEBRR: Let me see if I can understand this
process of making it take mcre than five minutes. The plant
operators were told to write emergency procedures, is that
what started this?

MR. SCHWENK: No.

MR. XERR: They veren't?

MR. SCHWENX: No, sir, not for PWR's.

¥R. XERR: But you thought thev might have, so you
asked the inspectors to see i. they di .?

MR. SCHWENK: Yes. The purpose of the survey wvas
to determine the adequacy of the existing procedures cof
PWR *s.

M¥R. XERR: Well, if they had not been told to

write procedures, they might not even have had any, or did
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somebcdy give them a hint?

MR. SCHWENK: Yo, no hint.

NR. FERE: So you expected it, but you didn't f£find
any plants that didn't have procedures?

¥R. SCHWENK: I'll get into that in a results.
I'11l get to the cesults of the survey.

¥R. KERR: I'm trying to understand the basis of
t*+sngs. Somebody showed up one day and said to the PWR
operators: Do you have procedures for an ATWNS?

MR. SCHRENK: That's correct.

M3. XERB: And then you determined whether they
did or not, and if they were acceptable?

¥R. SCHWENX: Yes, sir.

¥R. XERR: And they had no hint befcre that that
you expected them to have grocedures, or did they?

MR. SCHWENK: For the operating plants, no.

MR. MATHIS: Dr. Xerr, maybe I could simplify
that. When Browns Ferry 2 occurred, it became very evident
that they did not have emergency procedures for am ATWNS. So
naturally, you go out then and say, wvell, gee, if Erowns
Ferry didn‘'t have it, I wvonder who else has. And that
started the whecle cChain of events.

ME. XKERR: I was not trvying to make any judgment

at this gointe.

¥R. YATHIS: I'ms just tryiug to explain. Ti.= is
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the way it started.

MR. KERR: Thank you.

MR. SCHWENK: Certainly plant conditions would be
inspected and looked for in procedures to see whether they
coveted those actions, and the type of conditions we vere
locking at were: failure to trip whem required; failure to
complete trip when initiated, autocuatically or manually;
inability to move or drive control rods; failure to
automatically trip vhen a parameter exceeds the trip value;
criteria for use of emergency “oration system; reactor trip;
and anticipated transient without trip.

So the inspectors tcok tiese procedures, went
through them, and weidhed against the criteria that would be
set forth, and then made a judqncnt_of the adequacy of those
procedures.

(Slide.)

MR. XERR: How would an inspector inspect for
failure to trip?

MR. SCHWENK: That would be the condition, and
what he wvas looking for for those conditions were the things
I had on the first slide, for somcthing in the procedures
which told the operator to depress, manually trip the plant,
initiate emergency boration, and so forth, trip the
breakers.

MR. KERR: Sco the procedure would say something
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likes If I don't get a trip when I should, then, and the

"then's" would be --

MR. SCHWENX: Yeos, sir. And I will get to it a
little bit later. I Xeroxed a few pages ocut of a
procedure. We may talk a little rit about that.

I have tried to group the results of this survey.
We got it on an individual plant basis. PRut for detter
understanding, I grouped it in this fashion.

20 plants have procedures wich no exceptions to
the inspection reguirements as outlined. Five plants meet
the inspection requirements, but did not *ave them labeled
in one gplace under specific ATWS procedures. And 2C plants
had some ainor exceptions to these inspection regquirements.

¥MR. XERR: I thought you told me earlier =-- maybe
I don't inow what an inspection requirement is. That's not
the same as 3 plant requirement?

MR. SCHWENK: No, this was just guidance given to
the inspector from headquarters, what to lcck for.

Som= of the exceptions were in the area of
clarity, connection between procedures, specific identity cf
an ATWNS, and efforts to effect the shutdown.

So that's the results that we have gotten from
this procedure.

MR. LIPINSXI: How do the results compare with the

different vendors? #Were the 2% associated with the vendors
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diiectl:. or are they mia:d?

MB. SCHWENK: They're asixed, except fcr ocne
exception vas that BEW doesn‘'t have identified with [ an
emergency boration system. Sc it was difficult for the
inspectors to judge the emergency boration system for that
plant.

But following that I did my own survey of those
B8EW inspectors to find out whether they had adeguate
procedures for borat.on of the plant, and we found that wvas
the case. But they didn't have a system labeled "emergency
boration.”

MR. LIPINSKI: Of the 20 plants that have
emergency procedures, wvere there three vend;ts in this grougp
of 207

MR, SCHWENK: BE&W would not ble.

YR. LIPINSXI: So we find CE and Westinahouse.
Now who is in the five? All three of the vendcrs? An:¢ the
last 207

¥R, SCHWENK: A mixture of all three.

Well, that completes ay presentation, if there are
no guestions.

MR. MATHIS: No guestions?

¥R, XERR: Who wrote the juidance for the
inspectors? 4“ho determined what sort of procedures?

MR, SCHWENK: Y¥embers at* ILE headguarters staff.
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r¢«. XERR: A nuaber or a aeamber?

¥R. SCHWENK: I telieve it was a single member, in
consultation with others.

MR. KERR: And ir the process he consulted with
vendors and operating plants and people like that?

MR. SCHWENK: Yes, sir. And I myself, in my
latest connection with this, which has been in the past few
veeks, have been in touch with the variocus vendors to assure
myself that these procedures are adeguate.

MB. MATHIS: Any other guestions?

(N0 response.)

¥R. MATHIS: We will nowv have ~ur ten-minute
break.

(Recess.)
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¥R. MATHIS: The meeting will reconvene.

¥r. Rubin, ycu're on.

¥R. RUBIN: Okay.

(Slide.)

The slides that go with this portion of my
pr2sentation are at the back end of the handout I gave you
this morning.

I would like to now talk to you briefly about
AEOD's assessment of the interim protective measures at
Browns Ferry 3, required by the first IEE bulletins in the
'78 series. This addresses the neasures which were put in
place a fev weeks after the event and wvere intended to
provide a basis for assuring continued safe operation of the
plant pending long-term and hardvare modificaticns tc the
SDV systenm.

Zecause of the importance of assuring scranm
cavability and the length of time that temporary equipment
and procedures would be in place, AECD decided to initiate a
detailed assessaent of the interim measures. It should te
pointed out, however, that the interim measures which we
evaluated at that time have by now been substantially
upgraded and stren,thened.

This part of AECD's presentaticon will briefly
describe the interim equigment and its operation, discuss

the equipment reliability and the human surveillance aspects
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of the man-machine, vater mcnitoring system, and then ta.k
about the safety procedures which vere used if water was
detected in the SDV, characterize the interim man-machine
safety capabilities and limitations, and talk a little bit
about the issue of degraded air, and then summarize our
£indings and recommendations.

(Slide.)

The interiam =@+ sures at Browns Ferry consisted of
both the original, Pac substantially discredited, R8/FS
instruments in the system, together with some newly
installed detection equipment and associated procedures.

Th2 newv equipment basically consisted of an ultrasonic water
detection system.. The transducers wvere mcunted directly to
the east and wvest header lowv points.

(Slide.)

The detectors were mounted here and here, at low
points, as wvell as several other header locations. These
transducers --

(Slide.)

Let me go back to this one.

These tranducers. were driven by a signal
generating and processing device which incorpcrated bcth a
CRT output display and a continuous strip chart recorder. A
technigue was used in which scund vaves would reflect cff an

air-vater surface. Electronic gating was used to screen out
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impulses from wvater accumulations of one inch cor less in
depth.

An alarm which was also provided when wvater depth
reached one inch =-- all this equipment, transducers, CRT,
recorders and alarms, vere all locally located at that tinme,
right at the SDV header location. NoO equipment wvas
installed in the control room.

With regard to the equipment reliability and
surveillance, all transducers vere tested prior to use to
assure adequate performance. The equipment was callibration
and operability checked once per shift by use of a standard
pipe containing a known depth of water.

The system's local recorder ocutput was cktserved
once avery 30 minutes by an auxiliary cperator. In the
event water accumulation was observed by the local operator,
the centrol room would be immediately notified by
valkie-talkie.

: At that point, depending on the reported depth cf
water, the control room operator would or would nct dispatch
a more qualified QA inspector to the equipment to verify the
creported readings. The control room operator's safety
procedures, that is, his actions, in effect at that time,
vhenever vater accumulation was reported in the SCV was as
fellows:

He would dispatch a CA inspector to verify the
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readings which vere reported to be less than one and a half
inches, and try to correct the problem. If reported
readings vere greater than one and a half, but less than two
inches, a QA inspector was sent to verify the local
readings, and if verified an orderly shutdown would be
initiated within one hour. If wvater depth was reported to
be greater than two inches, the control room operator would
be required to initiate an immediately orderly shutdown
without verification.

(Slide.)

It should be pointed out that since these scheme
or system involved human diagnosis and actions, the
attendant human factors contributed significantly to the
capabilities and limitations of the system. The equipment
response time and accuracy were very good. However, the
human element contributed to diagnostic unreliabilities and
time affecting the protective and corr«ctive actions of the
operator.

obvicusly, for SDV filling scenarios in 4l ich
vater would be accumulating over several hours or many
minutes, the time delays of the man-machine system would be
considered to be acceptable. However, when water could
quickly £il1l the SDV system in one or two minutes, these
human time delays clearly would be critical, if not

unacceptable.
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The degraded air vent, as discussed earlier, is
potentially such an event which involves rapid filling of
the SLV headers. Also as discussed earlier, automatic
detection against the loss of scram capability may not be
assured in all cases. Clearly, a situation which involved a
local operator looking at a recorder once every 30 minutes
would not be adequate where water could accumulate within a
couple of minutes.

de looked it what other control room indications
and alarms wvould be available to the operator in such an
event. There is a single low HCU header alarm in the
control room, a local pressure gauge is available at the
HCU's themselves.

The procedures in effect at the time c¢f our
investigation called for dispatching an auxiliary cperator
to take the local presure gauge verification readings if the
control room alatm sounded. If air header pressure was
verified to be less than 60 gsi, the control rocm cgerator
vould re required to initiate an immediate manual scram.

AECD believed that reliance on this scrt of
time-consuming scheme for timely reactor scram in the event
of degra ed air was not accurate. There are, however, other
likely control room indications available tc the ogperator 2
the event of many, but perhaps not all, degraded air

situations. These would include nmultiple control rod
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drifting alarms, as wvell as multiple control rod drive high
temperature alarss.

In response to these control room indications, I&E
Bulletin 80-17 required immediate manual scram. lowever,
AETD could not be categorically assured that all degraded
air events would result in these indications. That is,
depending on the air pressure history decay, scram valve
opening characteristics, control rod drive seal leakage
characteristics, and the like, these indications may not be
present for all cases.

At the same time, there would likely be other
control room alarms sounding in the control rocm during this
period as a result of the adverse effects of degraded air at
other plant systems. These could divert the operatcr from
the required protective action of immediate scram.

Accordingly, ve believe that the degraded air
event did not have adequate interim measures.

(Slide.)

Frem our teQieu at the time, ve arrived at the
followving principal findings: the then-existing interinm
system, vhich involved newly installed ultrasonic wvater
detection equiple;t special procedures, together with the
previcusly installed but discredited instru ts, did not

restore the level cf scram capability protection thought tc

be assured in the original design.
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Be that as it may, ve believed that these
temporary arrangements were adequate, howvever, for sodtccs
of water wvhich would involve slow accumulation in the SDV
headers, that is, say, over several hours. For fast-fill
scenarios, and in :articular for degraded control air
situations, the interim measures in place at the tine ve
looked were considered to be less than adequate.

Accordingly, ve made the followving
recommendations: An immediate and early manual scram should
be required based solely on control room HCU pressure
indication of ilov air pressure, without first verifying
pressure or waiting to observe indirect indicators, such as
rod drift, that the SDV is £illing. Po not woit, since
other later control room alarms may get cperator attention.

We all felt that redundant air header pressure
instruments should be installed in the contrel roem. Also,
to aid the operator to focus on immediate protective action,
a distinctive alarm for degraded air could be provided.

To improve the operator response time for other
unidentified fast-fill conditions, ve felt it would be wvise
to move the UT monitoring condition into the control room.
Finally, ve felt consideration should be given to providing
an automatic scram off HCU air pressure if others who would
be reviewing these same issues felt that the current

reconmmended measures wvere still less than adeqguate.
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And that's it. Co again, the measures at that
time left something to be desired. However, perhaps as a
result of or because of other activities on the staff,
matters have improved.

And wvith regard to the degraded air, by ncw an
order has gone out that requires an automatic reactor scranm,
if you will, on a degraded air scenario. And UT monitcring
systems are installed in the contrul room for other
unidentified scurces of vater that can come in quickly, one
of which came up just about a veek ago.

I forget the plant, but one of the RPS channels
vas out and they wvere doing some maintenance work con the
other RPS channel, and they ended up with one of the four
subtgroups in the energized channel decoming de-energized.
The effect of that was that 25 percent of the rods had their
scram valves open and the other 75 percent of the rods did
not.

2S5 percent of the rods went in. And left
unattended, the system would have filled up, I'm not sure
exactly what -- I think the operator's action in that cas.:
vas to scram the reactor. But that's an example of one of
the things that we did not identify when wve did ocur
investigation, and ve felt it would Pe iise to install the
UT system in the control rocom for those kinds of thingys that

ve had not anticipated.
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MR. BUCKX: What dces the UT system in the control
rooa tell the operator? What precisely does it tell hinm,
the depth of water in the tank?

®R. RUBIN: I believe the recorders now are
required to bde in the control room, and the depth
measurement is read directly. There is nc ambiguity in the
level. Six == six hash marks on a scale of six inches. And
there are alarms for accuaulations up to set depth.

So there is no need any more, under the most
recent IEE bulletin requirements, to have the cperator
talking vith an auxiliary operator on a wvalkie-talkie and
the time delays involved there and the miscommunications
that could come up there.

MR. PANCTIERA: I°d like to say one thing on the
cntinuous monitoring system. I uoul& just like to peoint out
that some plants have chosen to go a different route than
the UT maonitor. And there is one plant =-- I believe it's
Vermont Yankee ~-- uses a capacity prote. And there is
another plant that actually uses float type svitches right
on the scram discharge box.

So while the majority of plants have gone with a
UT monitoring device, there are exceptions to that.

¥R. RUBIN: Our investigation was n>t intended tco
look at all the possibilities. In fact, at that time there

vas only Browns Ferry to look at. They vere amona the first
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to install a continuous monitoring arranqo-;nt. and it turns
out that most of the plants have opted for the ultrasonic
system, from what ! understand.

And I think the value of the investigation wvas
simply to point out tha limitations of the system, since it
is a ran-machine systenm.

MP. XERR: You may have ansvered this question to
either the Subcommittee or others, but help me some in
trying to understand howv you synchronize with the rest of
the NRC staff. You investigated this and made some
recommendations and some other parts of the staff also
investigated and made some recoamendations.

Do your recommendations go to somewhere in the
NRC, to TVA? Were your recommendations and the rest of the
staff recommendations distilled somehov to make a single set
of recommendations? How does this work?

MR. RUBIN: On the front end, we do our own
independent thing. We investigate where wve feel there is a
need to look into matters, and wve utilize the gcod cffices
of the agency to obtain data from the vendors, from the
licensees and so forth.

We then analyze it and if ve feel that there are
certain deficiencies from what wve are looking at, then ve
develop recommendations. CSome of these recommendations

could de in the form of a short-term type recommendation,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-2345



10
1
12
13
14
1§
16
17
18

19

21

24

280

sos2thing that would de mcre appropriate for an INF
function, to isplement in the wsay of a bdulletin, a
procedural type recoamendation, say.

Some of them may be a.lonqct-tera design criteria
requirement type, and so those would more appropriately go
to NRR, in wrich case ve would send them there. At that
point they do not reflect the pecsition of the agency. They
siaply reflect the recommendations of cne uffice. And at
that point they vould de considered by the offices that ve
vould send these documents to for review and comment or
implementation or to disagree with.

MB. MATHIS: Vince, do you want to add to that?

¥R. PANCIERA: I just want to say, this is what I
vas going to try to discuss, is how we took the AECD
recommendations, as vell as the advice of the 3WE Cwners
Group and other things and melded it into the safety
evaluation report.

ME. XKERR: Well, vho decides when ycu do a
parallel investigation of something that some other part of
the NBC staff is investigating? Is that sort of up to the
director of ycur Cffice? UYe decides whether something
should de =--

¥R. RUBIN: The director has the final decision
authority on what we call case study reviews, which involve

a sigaificant amount of staff time. 2nd =so the cffice
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director would authorize that ve perform such a case study.

And the Erowns Ferry event investigation wvas cne.

So it has his blessings, if not his motivation.

MR. JORDA¥: Could I make a self-serving comment?
The uiscussion ve had eaclier with Dr. Bender wvas the effect
of some indegendent review of this event and the actions
that ve vere taking. I believe the AECD function is
precisely that within the NBC staff, and I would commend
that as perhaps a basis for part of the explanation back to
Udall.

¥R. XERR: Would you like me to pass that comment
on to ¥r. Bender?

¥R. JORDAN: Would ycu, please.

¥R. KERR: I would be glad to.

¥R. ¥ATHIS: Thank you, Steve.

VYince, you'’r= on.

I*11 make my other comment. If you miss the last
shuttle, it's your own fault.

(Laughter.)

MR. PANCIERA: We're going to miss it, so I'm not
going to worry ahout it.

(Clide.)

¥R. PANCIERA: During the morning sessicn, I tried
to give you a chronclogy of staff actions that extended over

about a six-month period. I would ncow like to tell you a
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little abdout hov ve developed the safety evaluation report
and the major elements that vere considered in the
development of the report.

The first slide showvws what I consider those majer
elements.

PR. XKERR: Help me a little bit. Is the purpose
of this so that wve understand how NRC cperates?

¥R. PANCIERA: Yes. This would maybe ansver your
gquestion as to what hagpened to the AECD reports that went
over to NRR, hov did ve use those reports, hov did ve factor
thea intc getting the document that then ve could sent to
the Licensees and iaplement.

¥R. €E3R: That's probadly a guestion I should
have asked, but I really didn't. What I vas asking wvas to
whom they reported, whether to the NRC or tc whom did they
make recommendations.

¥R. PANCIERA: Well, in this case here, the three
reports that Stu Rubin has discussed earlier vere seant Dby
memno to Harold Denton. Harold Denton referred these reports
for staff consideration in developing this SFR. Does that
ansver your gquestion?

SR. KERR: I would predict that in the nct tceo
distant future you're going to need a two out of three
cystem, though, because you cov have an unstable systen.

¥YR. PANCIERA: Why is it unstable?

ALDERSON REPORTING COMPANY. INC.
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We had asked the licensees to prepare to respond
to tvo questions that ve generated ahead of time. I think
it vas a very vorthwhile set of meetings. And my strong
recommendation would be, if ve have a generic probdlem, a
good face-to-face meeting in the regions with the Licensees
is a highly desirable exercise.

The general areas we covered were system
configuration, general layout, system design requirements.
We vere extremely interested in the interties betwveen the
SDY and some of the service systems, like the vent and
drain.

And this morning I vas asked gquestions about the
NSSS~-AF interface. We spent some time discussing that
aspect. We wvent over the recent test results required of
Bulletin 80-17, the valve cpen and close tests, the drain
test. And then ve also discussed with each Licensee
emergency procedure, verification. Primarily at that point
in time we vere more interested in if the operator had to
use the standby liquid level control system, did he have the
key available to actuate that svstem and did he have the
authority to do it?

And sv that scopes out what ve tried to accomplish
during the regional meetings.

(Slide.)

Cn the next slide I would like to show =--
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MR. KERR: How did you find out if he had the
authcrity to do it?

MR. PANCIERA: VWe asked them the specific
question, did the; have the authecrity. In some cases ve
found they did; in cther cases we found they had to check
with their boss.

MR. WARD: Which meant what, typically?

¥R. PANCIERA: That defore the coperator cculd Jjust
actuate the stgndby liquid level control, he would have to
check with some higher authority.

¥MR. WARD: Yes, bdut who would that de? The shift
supervisor or an off-plant cthone call or what?

MR. PANCIERA: I think in one case it vas
off-plant. I think in some cases it wvas his supervisor.
Richt, B1ill?

MR, YILLS: It was shift supervisor in the cases I
am familiar with. It might have been off-plant.

MR. PANCIERA: I think there vas one case where he
had to make a rhone call.

I would like to discuss the folloving items: One
is the SCV-1IV hydraulic coupling. There are two basic
configurations. I will show one briefly. We discussed it
encuch this morning that I don't think I have to go into a
lot of detail.

(Slide.)
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This is the first configuration.

The second configuration is the configuration that
exists at Duane Arnold, Hatch and Brunswvick, and some of the
near~term CL's that are being licensed tocday. In this case
you have an instrumented volume that is attached directly
and integrally with the scram discharge volume header. The
scram discharge volume header is shown sc.ematically as a
block.

It ccnsists of a series of four-inch, six-inch, cr
eight-inch pipe, 1n some cases in the form of fingers, like
this, in some cases in the form of an cblong doughnut, in
some cases even having pipes at different elevations. In
other words, you wnuld have at this elevation connected to a
header and another pipe at this elevation.

We found an extreme degree of variability as far
as the actual configuration. We really did not £find any
plants that really looked -- well, maybe that's an
exaggeration. A few plints looked like other plants. Most
plants looked like they were custom designed, if I might use
that term.

MR. WABD: Were any of them wvorse than Ercwns
Ferry?

MR. PANCIERA: No. Let me get into that in just a
moment.

(Slide.) ’

ALDERSON REPORTING COMPANY_ INC,
400 VIRGINIA AVE., SW. WASHINGTON, D.C. 20024 (202) 554-2345



10

11

12

13

14

18

16

17

18

& ® 8 B

This is the 2rowvns Ferry design. Browns “erry --
ve fcund, as far as the scraam discharge volume to
instrumented volume piping connection or piping run, wve
found in all plants of this design that this line wvas a
tvo-inch IV line.

HYowever, ve did find that the runs of piping
varied from plant to plant. They wvent all the way up from
over 150 feet down to adbout 90 feet for the short run =-=- I
mean for the long run. In the short run, they varied
betveen about 15 feet to 30 feet.

We also found that the vent configurations were
Qquite a bit different. In some cases, each scram discharge
volume header had a separate vent. In other cases, the
vents vere tied together, so the dotted line shows a single
vent valve.

We also found that this vent system, wvhen it left
this -- beyond this vent valve, tied in, and ve fcund a
large degree of variability on how they tied the system into
other systems. In one case, Yonticello, the system was a
dedicated system. It vent directly in its own run of piping
to the reactor building equipment drain tank.

Similarly, for Yonticello, this line wvent directly
to the reactor building equipment drain tank. In other
cases, ve found a large number of interties. 2And I think it

wvas mentioned this morning that in some cases the vent
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piping and the drain piping connected into a drainage
header, which had a large number of other drain connections
that eventually found its way down either to the reactor
building equipment drain tank or the clean rad wvaste tank.

So ve found a large degree of variability as far
as vhat happens beyond this point, dovnstream of this point
or upstream, vhichever way you're looking at it, and
dovwnstreamm of the drain line.

This system downstream of these valves is
basically designed by the architect-engineer with, in my
judgment anywvay, very little ccnfiguration control as far as
the NSSS supply goes.

MR. LIPINSKI: '"_his morning you said wve vere going
to get on this subject in teras of what GE's requirement
vere and in terms of why all this variability appeared.

¥R. PANCIERA: I will get into that very shortly.

I .hink it's two slides down.

(Slide.)
Similarly, on th er plants, here again you
have the same tie-in c¢r same kXind of configuration,

either separate vent lines or combined vent lines. Here you
have a two-inch line connecting the two instrumented
volumes, then going as a single line to each drain valve.

So that's the kind of configuration.

Here again, a large degree of variability in the
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vent systems and in the drain systens and hov they intertie
with other systems. This is one of the things early in the
investigation, in the development of the SER, that at least
convinced some of the people on this multi-disciplined team
that vwas asked to write the SFR that we should not depend on
the vent system to provide adeguate drainage to the IV and
therefore adegquate communication betwveen the scras
instrumentation and the hydraulics and the hydraulic fluid
in the scram discharge volume.

(Slide.)

Now let me go back to this slide.

L discu;sed the two basic configurations. We
discussed the scram discharge =-- tie SDV vent system and the
SDV drain system. I would like to now get into the design
requirements, and * s is what you mentioned.

GE had provided a specification =-- let me say
tilis. As fear as the scram discharge volume, this systen
vas really farmed out to Reactor Controls, Incorporated.
This vas a small outfit, as I understand, based in
California. They did the primary design of the scran
discharge volume system as a subcontract to GE cn the
turnkey contracts, the contracts where GE had retained full
responsibility for the design and construction of the
plant.

Later, when the turnkey concept I guess changed
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and a lot of the balance of plant work was given to an AE,
ve also focund in those cases the AF, and in some cases the
Licensee who was doing his own design work, also farmed this
cut to Reactor Controls.

But GE did supply the vent valve aad the drain
valve, and they did supply a specification. Now, the
specification, for instance, here SDV volume requirement
presently would call for 3.34 gallons per rod. In other
vords, the volume should at least have 3.3 gallons per rod.
If you have 100 rods, then you have 334 gallons.

This is a fairly newv requirement now. Frior to
that time, it was somewhat less than that. I »elieve it was
about 1.8 gallons per rod. And GE put out what they call an
information letter which changed that to 3.34. That's why
you find in some cases where you have a configuration wvere
one pipe, and then at another elevation you have ancther
pipe.

In other wvords, the lLicensee in order to provide
the adequate volume did take and add on piping to gprovide
that volume. We found two plants -- Nine Mile Foint and
Oyster Creek =-- that do not meet this veclume reguirement
risht now. Put they will have to meet it when they adopt
the criteria that's been developed for the long-term fix.

I mentioned the piping slopes. The GE document

did call for piping slcpes, and this was one-eighth of an
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inch per foot. And we found that in alaost every case that
one-eighth of an inch per fcot wvas adhered to, Poth in the
piping that connects the scram discharge vclume to the
instrumented volume as wvell as the vent pipinge.

Dynamic loads. The scram discharge volume
basically meets the seismic requirements from this valve -~

(Slide.)

== up to the drain valve.

We couldn't find anything where there was any kind
of foresight as far as designing the system to take the
kinds of dynamic loads that vere seen because ¢f the
Brunswvick event, where the flcats were crushed and some of
the drcain piping wvas pulled avay from the suprort. So
that's vhere ve stood on that.

(Slide.)

I mentioned the design interfaces. If you have
any questions, I will be glad to ansver them. But as far as
ve could tell, this vas a farmed-out system. I felt it did
not get an adequate review, either at the lLicensee level or
at the staff level, for tnat matter. It looks like it wvas
put tngether -- it was a hydraulic nightmare.

¥R. LIPINSKI: Reactor Controls must have done
quite a fev of these. How many of all the BWR plants did
Reactor Controls do?

MR. PANCIERA: They did every one of them. Fven
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in the case of TVA, TVA farmed this work out tc Reactor
Controls.

¥R. LIPINSKI: And they put all the variations

¥R. PANCIERA: Well, variations as far as the
header positions. They did follow the minisum requirement,
the minisum volume requirement. They did follow the slope
requirement that GE had laid cut.

The actual geometric configuration of the scras
discharge volume varies guite a bit. I'm not sure that
particularly hurts you as far as whether you have twvwo pipes
side by side that are eight-inch or if I have three pipes
six-inch side by side. I'm not sure that really hurts you
that muche. |

I ;hink wvhat ve ‘ound wvas that where there was a
lot of variation that really hurts you wvas downstream of the
vent and drain valves, because -- yes, sir?

MR. RAYs Didn't you find that Reactor Contrecls
actually issued construction drawings or did they leave to
field designers the phys‘cal conmstruction details?

MR. PANCIERA: My understanding is they actually
issued dravings.

MR. PITT¥AN: I know at Browas Ferry, vhere I got
the drawvings over in my office, the dravings themselves that

Browns Ferry used tc construct it actually had Reactor
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Controls title blocks on it.

MR. PANCIERA: But downstream, it wvas strictly up
to the AF or the Licensee. So there was very little control
dovnstream of those valves.

But upstream of those valves, including the scran
discharge volume, it appears that Reactor Controls actually
did the design work.

Any other questions on this slide?L‘

(No response.)

4R. MATHIS: No. Let's move.

¥MR. PANCIERA: Okay.

(Slide.)

I would like to go to the next line item on the
slide, AEOD evaluations. #We did use the AEQCD evaluaticas.
We found them very helpful in trying to arrive at a staff
position. And I will discuss a little bit more how we took
these and developed our own position in working with the BWR
Nwners Subaroup.

But I would like to go into this next item. About
the time of the meeting that we had with GE, about the 7th
of August --

(Slide.)

== we decided that at that time -~ I guess there
vas a lot of criticisam that the staff in some cases vas toc

prescriptive. We decided that we would try to solicit the
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assistance of the BWE owners to work with us on trying to
develop a fix on the long ternm.

And so about the 6th of August, when ve vere
neeting with GE and with a lot of the owners, Paul Check
made the suggestion that a BWR Cwners Group e formed to
address this problem. This Cwners Group wvas establishgd
around the 20th of August. I would like to just go through
and give you a feel for hov this wvorked.

The cwners met shortly after their establishment,
and by the 19th of Septeamber had come in with criteria that
they felt addressed all the problems, the problems that had
been uncovered by the Erowns Ferry and also the problenms
that had been uncovered by the Hatch-Brunsvick problems with
blecks.

They came in with draft criteria at that time. We
had some problems with the way the criteria wvere organized.
We discussed these problems. They vent back, werked on it,
came in on 10-15 with another set of criteria.

de met with them. They identified areas where
there wvas some disagreement and we tried to iron out those.
There were two areas of disagreement. Cne was wve did not
vant to depend on adeguate venting to assure that the
instruments ~-- that the wvater got to the instruments.

The second area that we disagreed with them on, or

they disagreed with us on, was this question of diversity.
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And T will discuss that a little bit later.

This chart wvas made out, this flov chart vas made
out, tefcre we even met with the owners, and it pretty well
folloved this flow pattern. And even today it is a good
history c¢f what happened.

ACRS comments wvere considered. We considered the
AEOD recommendations. We revieved the ILE bulletin
responses and revieved the zs-built informaticn that ve got
as a result of the meetings.

de came along here and developed what we
considered vere ainimum acceptable requirements. At the
same time, the owners developed system design and
performance criteria. They came in, they proposed the
criteria. We met with them. There vere two iterations.

2asically, then, our SER endorses the owners'
criteria, with one particular exception on diversity. The
Owners Subgroup then presented it to the £full Owners Group
and these criteria vere endorsed by the Cwners Croup.

I micht point out that GE's recommendations were
alsc factored into what the owners came up with. And GE
participacted in a lot of the owners meetings.

I think it wes a good experience from our point cf
view. T think it tended tc get the owners involved. I
think they understand their plant better than we do. We had

gocd interface with them and I think it was a wcrthwhile
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experience.

I will say one thingy, and I will show you the
criteria as we go through the presentation. The criteria
ar= somevhat general, and at first my inclination was to get
very prescriptive., However, I think the owners felt they
couldn't be too prescriptive recause they vere dealing with
a large variety of plants.

I think what finally came ocut of the Owners Group
== and you might find it somevhat general -- howvever, wve did
take the owners® criteria and for those criteria that vere
important from the point of view of design we did specify
the SER and means acceptable to the staff for complying wvwith
the criteria.

So we start with general criteria and wve gave
specificity by coming up with, here is a means acceptable to
us for complying with it.

¥R. RAY: Did this process of reconciliation apply
only to long-range fixes or did it apply alsoc to the
shoct-range?

MR. PANCIERA: No, it did not apply to the short
range, because the short range wvere really established by
the bulletin requirements. We did get the Owners Croup
involved vhen ve vere trying to come up with a solution to
this degraded air problem. PEut the cwvners were not asked to

address the shert term. They were asked to address the long
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tecn.

(Slide.)

I would like to get into the major sections cf the
safety evaluation report. There are a lot of other sections
vhere there is the introduction or the definiticn cf the
problem. I think you have heard all of that before.

I think the two bdig areas that I wvant to address
here ares one is the Jjustification for continued cperation;
and tvo, the long-ters program. I think that is really the
heart of the SER.

The justification for continued operation, I
mentioned that back in October =-- originally, the vay ve had
conceived this SER, it wvas really going to address just the
long-term program, the criteria, the technical basis for the
critecia, the acceptable compliance that I mentioned, and
the implementation.

The decision as made that we ought tc really look
at justification for continued operation, and the basir ve
used Ls ve took each cne cof the bulletin requirements -- we
actually 4id it in a systematic vay. ©We made out sheets
that addressed each one of the bulletin regquirements, 280-17,
Supplement 1, Supplement 2, Supplement 3, and 80-17. So we
had the bulletin requirements on one side.

We vent through and laid out the Licensee's

responses to the bulletin requirements. We got input from
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Inspection £ Enforcement through the resident inspectors
that gave us an evaluation by the resident inspectcrs. And
then finally, ve revieved the wvhole thing and made a
judgment as to vhether or not they had complied with the
bulletin requirements, and that was the basis for continued
operation, with oﬁc exception.

The exception was this question of degraded air
and the fast-fill scenario iYat could result from degraded
air. We did address it by addressing the bulletin
requirements, the requiremsent that when you get an air
systea pressure that is 10 psi above the pressure cf the
scram discharge valves, you manually scraam the plant, or if
you get cther indicaticns, like rod drift of hot rise. Seo
ve did address it.

But during that time one of the things ve had to
come to grips with is, could the operator respond in a
timely fashion to a loss of air scenario, the kind that
might £fill up the scram discharge volume in something
between 85 seconds and two minutes. And that was not
covered by any system to automatically cause a scram because
the degraded air event was not covered by bulletin
requirements.

And so in the SER you will find that ve
specifically address a requirement tc install an air dump

valve in the air system that will automatically dump the air
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once ycu get down to this pressure or 10 psi above the
pressure of the valve.

And let me just quickly put that slide on. I've
gone a little bdit out of sequence, but I think it's
vorthwhile.

(Slide.)

The SER addresses this one hera2: Install an air
dump valve in the control system tc initiate rod insertion
when you get down to roughly 52 psi. So the basis for
continued operation wvas satisfaction of all the bdulletin
requirements and its supplements, as vell as implementing
the short-terna modifications. And *hat's what formed the
basis, in our judgment, for the continued ogeration of these
plants.

Now, we also did -- and you will see that the SER
has an appendix that's half again as thick as the SER
itself. And that appendix does take each one of the
bulletin requirements and treats each plant on a sgecific
basis. And we did find some discrepancies in the Licensees'
response.

For instance, we did find some plants that vere
still, upon a loss of air event, would still send a man frcm
the control room down to the local station to read the gauge
and then msake a decision on whether or not to scra2am the

plant. We did find situations like that.
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And in the review, working with ILE and its
residents, ve did correct those probless. £o it wasn't all
a clean deal wvhere the Licensees' responses wvere suitable in
every case.

MR. KERR: Remind me again. What is the problem
with making a decision wvhen you see air pressure gecing down,
that rvou just don't have time to make a decision?

MR. PANCIERA: VNo. There is an air pressure alaras
in the ccntrol room that alarms and annunciates. Hovever,
there is no direct-reading air pressure gauge in the control
room. That is only leoccated locally, or it was.

+ So what some of the Licensees wvere doing is, they
would get the low-pressure alarm -- and they had the
lov-pressure alarm set at something like 70 psi. They would
then send a man down to read the lccal gauge and verify that
the pressure vas gcing down. And then they would make the
decision to scram.

We did not feel that that was an adequate response
to the bdulletin requirement.

MR. KERR: How did you conclude that what you are
requiring is in th; long run less risky than what they wvere
deing?

MR. PANCIERA: Because what the bPulletin required
vas an immediate manual scram.

MR, XKFRR: I understand that. 2ut hcw did yecu

ALDERSON REPORTING COMPANY. INC,
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decide that that provides less risk in the long run than a
procedure which goes and looks at what is happening to the
air?

¥R. PANCIERA: Because ve felt on a degraded loss
of air you aight not have the t‘me tc go down and
investigate.

MR. XERRs No. But every time you scraa the
reactor you introduce some risk. How do ycu bdalance that?
How 4id you balance that against the assumption thit every
time you get an alarm you scram without investigating
further?

¥R. FANCIERAs Well, it was a Judigment, dcctor.
It vas a Jjudgament on our part that we felt, if you had that
kind cf a situation, ycu might have a situation where you
vould --

MR. KERRs If you have a situation in wvhich you
scrammed the reactor, you have the reactor out of control.
And every time you scram it, you subject the plant to
stresses which limit its alility to withstand further
stresses.

So how do you make a decision?

¥R. PANCIERA: As I say, it was a Jjudgment.

MR. WARD: 1Is this going to result in more scrams
or is it goina to result in those utilities who had the

alarms set at 70 psig setting them at 40 or something?

ALDERSON REPORTING COMPANY. INC,
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¥R. PANCIERA:

The utilities basically have pulled

2 down the pressure set point on the alara. In other vords,

3 that utility that had it at 70 has brought it down to

4 something less than that.

L] MR. RUBIN: I think, as I pointed out earlier, the

8 degraded air event or the connotations or ATWS concerns, in

7 that vou are potentially evolving it into a can't scram the

8 reactor, because vater is getting into the SDV at the same

9 time that other plant systems are being perturbed, which

10 will require a scram.

1 €o I guess the judgrent by the staf is that,

12 weighing an ATWNS concern against a simple tripping of the

13 unit =--

14 MR. XERR: Tripping of the unit is not simple. If

1§ the staff thinks that tri--~ing of the unit is simple, then

16 1t seems to me the staff ought to take another look.

17 Believe me, that is not siample.

18 MR. LIPINSKI: You have impcsed a minirum safety
19 reauirement with respect to averting an ATWSE, If I wvere a
20 utility and wanted to watch the availability of ay plant,
21 for a few extra doliacs I could install another pressure
sensor that would give me an alarm before I hit the scranm
t=ip point, so if there's any measures I could take I ccould

restore air pressure before I went intc the scran.

a ¥ 8 B

You're not insisting they take the scram? They
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could also put in another sensor and --

NR. PANCIERA: Sure they can. The point ve vere
saying, that if you get down to a pressure that is 10 gsi
above the nominal scrtzr discharge unseating pressure, then
you have to scram the plant.

MR. LIPINSKTs Right, because your analysis showvs
that the time remaining is such that you could be in
trouble.

MR. KERRs Walt, they didn't tell me they nad done
an analysis which said that the time remaining would show
they would bde in tr-ouble. They just said there vere
circumstances in which they felt one pntentially could be in
trouble.

ER. LIPINSKI: There's a plot in here showing how
the pressures are coming down.,

MR. KERR: But you can't knov how it's coming down
unless you knov what's causing it to go down.

MR. LIPINSKI: Based on the leakage rate through
the valve, you can then show howvw the level is building up
with time. That vas an assumed air pressure that was picked
as the value for that point; am I correct?

¥YR. XERR: Are you saying that every time the .!r
pressure goes down it goes down just because of one
mechanism and at the same rate?

MR. LIPINSKI: No. If the air pressure comes

ALDERSON REPORTING COMPANY, INC,
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down, the particular discharge valve is pattialiy opened and
you have got a certain leak rate coming out of that valve.
Based on the asmscunt of time fcr fill, you then reach a
condition where if you did call for a full scram you
couldn't, because the volume is full.

MR. KERR: But this assumes a decrease in air
pressure or something, doesn’'t it?

¥B. LIPINSKI: VYes, it does.

MR. KERR: Well, I think ve are arguing details.
And I am not trying to take a position. I am just trying to
understand how the staff made its decision.

MR. PANCIERA: Well, as I said, it vas Jjudgment on
our part. And in one case, if you had this xind cf degraded
air situation, you had the risk of having at least a failure
to partially scram the plant against the cther case of
scramming the glant. I recognize that every time you scranm
the plant you take some life out of the plant.

It vas strictly a judgament that here you had what
ve considered a real live scenario, and ve vere weighing
that against some harm that amight be done by scramming that
vasn't really that specific, and ve just made the Jjudgment
that you had to scram the plant.

¥R. XERR: Since TMI-2 it seems to me there have
been a number of situations in which it is assumed that the

safe thing to dc is scram the plant. I guess I am skegtical
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of scrasmed plants being all that safe, both during the tinme
when they are coming down from power and during the restart,
and the stresses that this puts on the plant.

MR. PANCIERA: Sure. In fact, I remember a couple
of years ago discussing the seismic scram, and that was one
of the consideraticns, that you might not wvaant toc scram the
plant at that pecint in a seismic event because of the damage
you micht do.

¥R. PITTMAN: If I remember right, some place
along you are looking at the situation and you loock at what
the effects would be on the plant and the operation with the
loss of instrument air. And I think at one time it was
asserted that there was a very high gprobability that a scran
vould be commanded, on down scme further time with the loss
of instrument air.

And so wvhat we have is a very close coupling. If
ve lose instrument air and don't scram, eventually a scram
vill de cosmanded, and they we probably would not be able tc
get it.

¥R. PANCIERA: When you're getting down to SO psi,
you're on your wvay to a scram whether you like it or not,
that's true.

Okay. I would like to showvw this table and then go
back to the short-ters modification.

(Slide.)

ALDERSCN REPORTING COMPANY. INC,
400 VIRGINIA AVE., S'W._ WASHINGTON, D.C. 20024 (202) 554-2345



10

1

12

13

14

1§

16

17

18

19

21

8

24

306

But this is entitled “Generic Applicability and
Major Interim Actions to Ee Provided Until Design
Deficiencies Have Been Resolved."”™ By that we rean the
long~term fix, vhich I will get into later.

But here ve have tried to mention the design
deficiencies, inadequate coupling, and the major action that
vas taken as a result of the bulletins wvas to monitor the
SDV for water accumulation.

Here, complex vent piping; applicability, all GE
BWR*s. In this case here, Brunswick, Hatch and Duane Arnold
vere exempt from this monitoring because they have a close
coupling between the instrument volume and scram discharge
volume. In the case of the complex piping, the requirenment
was to provide a positive vent directly toc the reactor
building atmosphere, and that wvas done.

Level switch problem; the requirement was to
functionally test level svitches after each scram using
vater, and that wvould be wvhere you would actually £ill the
volume that contains the switch and observe its actuation to
assure that you 4id not have a faulty swvitch.

The last item -- and ve discussed this partially
-=- here again, plants that have the gocd hydraulic coupling
vere exempt from it, but an automatic air header dump on low
air pressure, the thing we just discussed, with the interinm

backup of a manual scram on low air gressure on the low air
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pressure alaram vhen the pressure of 10 psi above the
unseating pressure is attained.

So this summarizes the bulletin requirements. In
our judgament, that satisfied the bulletin requirements and
providing a means for automatically scramming the plant on
loss of air is sufficient for justification for continued
operation.

Let me go back to the short-term modification.

(Slide.)

We have been in contact with the varicus
Licensees. Scme Licensees are going to g¢ with an air dump
valve in the contrcl air system, which basically, vhen yocu
reach a certain air pressure, quickly dumps the air. <o it
basically forces the rods to g¢c in. It dumps the air,
causing the scram inlet valve anh outlet valves to ogpen,
because it pulls you through this critical pressure range
and actuates the system just like a regular scram.

Two alternatives being considered by lLicensees
is: Cne -- and I guess this is based on recommendations by
GE -- is providing pressure sensors in the control air
system vhich are in series with the scram level instruments,
and that's another alternative being considered.

A third one, alsc recommended by GE, is tc provide
a separate trip channel with control air sensors -- or

pressure sensors in the ccntrol air systen.
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¥R. KERR: Has anybody thcught cof trying te
imsprove the reliability of the instrument air system?

®R. PANCIERA: Nct as far as this SER goes. ¥We
did not address the overall iaproving.

¥R. XERR: Because it seems to me ~-- and this is a
superficial cpinion; I haven't looked at this in nearly as
auch detail as y»u have ~- that you and they are still c¢oing
at things which say, if ve get in trcuble let's trip. And
that's probably necessary.

But at the same time, it seems to me one ought to
look at possibilities that you won't need to trip. I don't
know what the instrument air reliability is on these plants,
but I get the impression it could stand improvement on
some.

Have the people involved maybe ccncluded cn their
own, without the Y®C telling them, that maybe instrument air
systems ought to be somevhat mcre reliable than they are?

MR. PANCIERA: Iet me give you one pcint on the
curve. I wvent down to Browns Ferry a couple c¢f month age to
look at their problems associated with the air systeam. And
back about three years ago, there vere guite a number of
trips because of the air, and from then on you see virtually
no problems with air.

And I asked them what had happened. 2nd what they

did wvas, basically they increased the redundancy and
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capacity of that syvstem by more than 100 percent, and as a
result they have nct had a lot of problems with lcss of
aire.

And I guess that is a very good approach. Pill,
do youy know if the Stello memo that talks abcut control
air, does that address iamprovement in the air systenm?

MR. NILLS: Yes, I think the effect cf that memc
would e an improvemert on the air system. But it really

says, generically, let‘s look at the air systems and try to

'ilptove the reliability. And maybe the way to do it is %o

backfit an coperating plant.

There are requirements in the standard review
plans which do address air systems, but are applied to new
plants and comstruction.

¥R. LIPINSKI: 1If air systems are electrical, you
could have a Class 1E specification, and that puts it to the
top of the list and it gets treated accordingly. You don't
have anything like a Class 1E air system, do you?

MR. PANCIERA: No.

!R.‘LIPIHSKI; Fverything's hung on the air systenm
and it may be a good or a bad system. And ve nowv have an
air system interplaying with the PBES,

MR. PANCIERA: In fact, part of it may not even be
seismic. I think wve looked into that. Part of it is not

even seismic.
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MR. MATHIS: This alco gets intc the age-old
question of everything that ve're talking abocut up to now
has bee sitigation. And Bill says, wvhy don't we gc back and
prevent for a change?

¥R. LIPINSKI: Preventicn is again an eccnomic
question. Once aa overator is faced with a scram, he can
avoid that and a half aillicn dollars a day by investing in
the other end of the problem. And as soon as he knowvws he is
faced with a scraa, he's gct an econcaic incentive to pay
attention.

SR. PANCIERA: This modification is an interia
modification. But cnce you iaprove the hydraulic coupling
in the scram discharge volume so that you have the
instrusents almost integral with the headers, then this
protlem really goes awvay, >ecause then any water agecing into
the scram discharge volume iamediately goes down tc the low
pecint and you scraaz the plant in a very short period of
time.

So the installation cf the air dump valve cr any
of these other alternatives are interia until you effect or
implement the long-term aodifications.

Nov at this point, ve talked about this and I
vould like to have Mike Gocdman --

¥R. XERRs I°'as a little puzzled about that in

teras of the long~term modifications. Cculd you put that
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slide back you vere just showing and let me see if I

understand what your point is?

¥RB. PANCIERA: Surely.

(Slide.)

¥R. KERR: Does that mean alternative short-tera
or alternative short tera.

¥R. PANCIERA: That's short-teras.

¥R. KERR: I understand. Thank you.

¥R. PANCIERA: At this point I would like to stop
for a sinute. In arriving at the decision to put in an
autosatic -- a system to automatically insert rods on loss
of air, there are a lot of ccnsiderations, human factor
considerations that wvent into our decision. I wvould like to
call on Mike Goecdman, vwho is from the human factors --
Division of Human Factors, and ask hia tc give yocu a very
short presentation on some of the considerations that went
into their objection to degending on the man-machine
interface to solve the problea.

Yike?

MR. GOCDMAN: I'm Mike Gecodman with the Civision
of Human Factors Safety.

Let me start out by saying there are a numler of
aspects of the operator, the control rooam, in a specific
emergency situation which can have an impact on the ability

of the operator to act in a timely fashion. It's the
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gncertainty associated with these aspects that foras the
basis of our assessment that with a loss of air event the
operator may ncot be able to act in a timely manner.

In evaluating the human factors aspects of .-e
situation, ve assumed a limited tinse frame of appreximately
85 seconds from rod drift indication to the point where the
operator could no longer achieve full rod inserticn with a
single scram. Based on the uncertainty of the conditicas
that would exist at the time of an event, it was our
judgment that 85 seconds was inéufficient time to be assured
that the operator would be able to scram the plant.

This judgment was reinforced by cur observations
and discussions with the personnel at the Browns Ferry
facility, wvhere characteristics of the loss of air
annunciater system and the inconsistency among the operators
in regard to what the appropriate response woculd be tc a
l2ss of air event rather supported our concerns.

It vas therefore our recommendation that automatic
insertion of the rods was in fact necessary.

And I wvill entertain any guesticns.

MR. WARD: This guestion is really aeant maybe fcr
Vince. B3ut there is just the variability among the BWE's
for the vent and drain systems. Does that make this 8F
seconds variable?

I get the idea that most of the analysis and
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certainly the little experimental wvork that was done was
based on the EBrowns Ferry 3 design.

MR. PANCIERA: VYes, the AECD wvork was primarily
based on the EBrowvns Ferry design and Quad Cities.

MR. WARD: It was from that that you deduced 85
seconds? Xight it be significantly different for 80
plants?

MB. PANCIERAs George, do you want to answver that
or do you want me to?

¥R, SCHWENK: Go ahead. B2ut I think it‘'s based on
the common characteristic from a two-inch drain line, and
also the fact that you have about half the control rod
drives feeding each header, and the fact that the volume in
the east header or the west header dces not vary. It's
usually about 3.3 gallons per drive.

So the actual volume of the different sites is
rrelatively constant.

¥R. WARD: But you den’'t have the two-inch drain
line in some of the plants, do ycu? Well, not betwveen the
header and the instrument volume, anywvay.

ER. PANCIEFA: KNc. In the older plants, you have
a two-inch drain line that connects the SDV header to the
instrumented vclume. In the newer plants you decn't have
that. You have basically an extension of the SDV into a pot

which contains the instruments.
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In those cases we don't uo:ty‘about this loss of
air event because you have good coupling between the SDV and
the instrumented volume. Any vater that comes in there
doesn’t run the danger of being held up in the scran
discharge volume. It runs right down.

MR. FARD: So you're not applying this to Hatch?

MR. PANCIERA: Right.

I would like now to go into the long-tera
criteria. I will try to speed this up a little bit. If I
go too fast, stop me and I will come back.

¥YR. NMATHIS: Just speed on.

MR. PANCIERA: The long-term criteria that vere
develcped by the Owners Grcup consist of one functional
criteria, five safety criteria, five operational criteria,
ten design criteria, and three surveillance criteria.

(Slide.)

There is a certain degree of overlap between
safety criteria and design criteria. The safety criteria
are more general in nature, and wvhen we get down %o desinan
criteria wve're sore specific.

I*1ll try to Jjust hit the high points cf these
criteria. The technical jastification for the criteria as
far as the criteria themselves are included in the SER, the
generic SERE. If any of you don't have copies of that

generic SER, we could make copies available to you if you

ALDERSON REPORTING COMPANY INC,
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vould like a further lcok at these.

Eut let me quickly go over these.

(Slide.)

The first one is the functional criterion. 1It's
the only one -- it is a general criterion, and it basically
says that you should have sufficient capacity tc receive and
contain any water exhausted by full reactor scram without
any adverse effects. It forms like the basis for the other
criteria as we go one.

(Slide.)

Safety criteria. The first one basically
satisfies the single-failure criterion. It says, under the
most degraded conditions that are operaticnally acceptabdble,
here again no single failure shall prevent uncontrolled loss
of reactor coolant.

This is the concern adbout the vent and drain
valves, the single vent and drain valves. t provides that
the instrument shall provide sufficient redundancy to
operate reliably under all conditions and shall not be
affected by hydrodynasmic fcrces.

This addresses basically twvo problems: COCne is
single failure-proof requirement for instrument -- this is
the scram level instrument, the ones that are up at the
50-gallon point in the instrumented volume -- and it also

addresses this guestion of hydrodynamic forces that vere
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generated as a result of either scrae or reset at Erunswvick
and Hatch.

So it's rather general, but it kind of lays cut or
scopes out what are the safety considerations.

This one: System operating conditions which are
required for scram shall be continuously monitored.

The last one, that's the regquirement that you
shall not bypass the scram instrumentation when ycu're
vorking on it. Ip other wcrds, basically I guess right now
the tech specs require that if you work on a scram system --
in the scram system, that you have to take at least a half
scram.

And sc these are the five safety criteria.

MR. BAY: Could you discuss number two a little
bit? I'm a little confused on what that means.

MR. PANCIERA: Number two says no single active
failure shall prevent uncontrclled loss of reactor cceclant.
I'1l give you a for-instance. Suppose in the system wve have
a vent valve, and suppose the vent valve doesn't close upen
scram. So now I have reactor coolant coming through my
seals and to the scram dischacge volume, filling up the
scram discharge volume, and then gecing cut the vent.

¥R. RAY: Well, the word "prevent” is bothering
me. I wonder if yocu mean "gpromote”™ or "cause” rather than

"prevent.” You know, you want to prevent uncontrolled loss,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE.. SW., WASHINGTON, D.C. 20024 (202) 554-2345

e e L L L -



1

10

11

12

13

14

15

16

17

18

19

21

22

24

don't you?
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You do want to prevent it.

MR. RAY: But the failure is not to prevent it.
The failure is going to cause it. No single act of failure
shall cause or permit uncontrolled loss. I think that's what
you mean, don't you?

MR. PANCIERA: That's what is meant. It might be a
typoc. I'm sorry. But one act of failure should not allow
water to go out of the system, especially if yvou lose the
ability to reset.

MR. RAY: This is what I thought you meant, but
that isn't what that says.

MR. PANCIERA: I think that's a typo.

MR. MATHIS: Vince, one other question on that
same ltem:

If you interpret that the dump valve is open, and

if you didn't control it, you'd continue to lose reactor

coolant. Does that mean you are going to have to put in a

(a1
h

second valve, remotely operatea, s0 you could shut it off?
In other words, I'm getting back to the bondary
problem of the primary cocolant.
MR. PANCIERA: You put in double valve isolation,
and then if one failed to shut, vou would have the other. And
I will show that one. We show acceptable means to implement

the criteria.

MR. CATTON: You have to be able to open them, too.

ALDERSON REPCRTING COMPANY, INC.
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Does that you have to put two trains?

MR. PANCIERA: Well, if vou design the system
hydraulically in a correct way, then you ares really not
depending on either the vent valve or the drain valve operations
from the point of view of scram. You see what I'm saying?

If I have the ability to get any water that's coming |
in there down to my instruments and I scram the plant, then
whether the valves change position or not, it may affect my
ability to go back into operation.

MR. CATTON: Okay. I understand. ?

MR. PANCIERA: Do you have a question, sir?

Now the next set of criteria are covered in the SER.
However, we regarded this subset for basically faciitating '
reactor operations. The owners agresd that these had no
safety implications, as such, but they were concerned and thevy
wanted to make sure they did not adversely affact the ability
tO operate the plant. So they are included in the SER.

But there is a statement that savs that these really
cannot bear on safety. They are mostly for operational
convenience, and they deal with causing scram or causing
spurious scrams. Vent paths shall be provided to assure
adequate drainage in preparation for scram reset.

Now if you get the good hydraulic coupling, you
don't need a positive vent to assure that you are gecing to

scram, but you may have a problem in getting the water out of
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there if you want to go back in operation.

i
1
2} . . SRR
| So these five are included. They were included at
3 : :
{ the =-- the owners developed them and they were included in the
o 3
j SER, mainly to make the criteria complete, and to at least |
e 5! . .
5 ! address the owners' concerns.
I 6. |
- | Any questions on these?
& !
S 71 ) ‘ ) -
i i MR. WARD: Could you go back =0 the safety criteria
2 8 .
e again?
S i
= 9
§ MR. PANCIERA: Surely.
= 10
z (Slide.)
= 1
z 0 . . . Lo o e v
; , MR. WARD: With the first one, the singie failurs
i 1 i | A il |
§ ! criterion, are you trying to parallel there the IEZEE regquire-
= 13
a | ment?
2 14
é MR. PANCIERA: Well, even a single failure reguiras=-
g 15} ) X , . .
§ ment on the general design criteria =---
5 10 . ' :
» MR. WARD: As I understand it, there is a requirament
g8 ” . i Sl . i . . ;
= that 1 a component isn't monitored, it can't be monitored, iz's
=
z 18 | _ . ‘ , . .
g a considered failed -- it has to be considered in the failed mode,
19 _ e
3 | or something like that?
20 4 L - e :
; MR. PANCIERA: Yeah, I think so. I'm not sure.
21 | | | S
! MR. WARD: Are you requiring that in your definition
2 i ) .
 Of single failure here?
23 E
: MR. PANCIERA: VNo.
4 T .
. MR. WARD: In other words, does every block valve
25

in the system have to be monitored scmewhere?

ALDERSON REPORTING COMPANY, INC.
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MR. PANCIERA: You mean here or the first one?

MR. WARD: The first one.

MR. PANCIERA: No, I think we were loocking at
primarily the -- I don't think we felt that every block valve
had to be monitored. I'm not sure -- in other words, no
failure of the valve or any component or even, for that mattar,
service function, should stop you from scramming the plant, and
that's primarily with instrumentacion, but I think it covers
other things.

(Slide.)

Ncw we go to the design criteria. As I menticned,
we will see some duplication. The first criterion refers vou
to the GE OER-54. This is the 3.34 gallons per rod. So the
owners wanted to put that right in the criteria.

This really, in my mind, anyway, is one of the most
important of all of the criteria, and basically this
establishes the need for good hydraulic coupling between the
scram discharge volume and the instrumented volume.

It also requires that thers be no need for either
a vent or a drain =--- that you should not need a drain or vent
to get adequate scram function.

So this really is one of the key critericn, and this

is where we had some of the problems on working with the owners

== not that they were a problem, but negotiating, because we felt|

very strongly that you should not depend on =-- you should not

ALDERSON REPORTING COMPANY, INC.



300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D C. 20024 (202) 554 2345

10

1R

12

13
14

15

16

17

18

have to depend on an adequate vent in order to assure scram --

the scram function. And right now, many of the plants, prior
to the requirement to install a positive vent to the reactor
building atmosphere, a lc*% of the plants depended on a positive
vent to allow the water to gc from the header down to the
instruments.

Here the level instrumentation shall be provided
for automatic scram initiation while sufficient volume exists
in the scram discharge volume.

Here again this criterion is tied to this
criterion, in that you should be able to initiate scram long
befors you lose your volume. The way you do that is couple
the instrumented volume with the ccram discharge volume.

MR. MATHIS: Vince, maybe I'm reading that wrong,
but if you said provided for automatic scram initiation while
sufficient void exists in the scram discharge volume?

MR. PANCIERA: That might be an improvement.

MR. MATHIS: To me, it would read better.

MR. PANCIERA: Let me point something out: These
criteria were developed by the owners. We made comments on
them.

However, it's their words. I think that at least
in my own opinion in general they did a good job. But I think
there may be areas where there is some word improvement that

can be effacted.
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But one of the things I religiously did in the
development of the SER is once we got their final criteria, I
didn't change their criteria. I didn't change a word.

In fact, there might even be one place where there
was somewhat of a stilted wording, but I didn't change it
because I figured they're staff criteria, and I had no business
changing it. I can take exception to it, I can comment on it,
but I can't change their criteria.

The third item, instrumentation taps shall be
provided on the vertical instrument volume and not on the
connected piping, I neglected to say that during our original
meetings, when we were looking at specific designs, we did find
that some of the scram instrumentation was not attached to the
instrumented volume itself, but was attached to aither the vent
or drain piping.

There was concern both on our part, as well as on
GE's part, that tying it to the vent-drain piping was aggravating
the situation where you could get a high large nydrodynamic
force, because here yocu are tying a line to a vent piping and
you could get large pressure imbalances acress that particular
instrument.

So the requirement was put in by the owners that
all the instrument taps shall be provided on the instrumented
volume, and not on the connected piping.

I think the most important thing here is the

ALDERSON REPORTING COMPANY. INC.
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single failure in the instrument system, or the plugging of an

2 air instrument line shall not result in your inability to
!
3 detect water accumulation in the instrumented volume.
b
4 (Slide.)
§ B Design criteria continued.
i 61 Some of these are general, ané I am going to skip
g 7 some <f them,
3
g 8 This deals with loading on the system and adverse
<
< .
- ") envircnmental effects. It's rather general in naturs. It was
10 included in the original GE spec that went out with the svstem. |
R i "
§ n MR. RKERR: Vince, if I can go back briefly to No. 4 =--
=
£ 2] 1 think it will be brief ---
= 13 (Slide.)
a .
g 14 == was there a deliberate use of the word “detecting”
; 15 | : o ‘o g
b | as contrasted with "measuring”? It seems tc me the purrocse
=
i 16 of the instrumentation is to measure the water accumulation,
= ]
§ 7 rather than detect it.
B
z 18 | MR. PANCIERA: Well, it measures only in increments,
ot
§ though. You have a three-gallon =--
¢
20 % MR. KERR: So from your point of view, "detac*ing"
2y . . .
J is the right word to use?
i
4
2 ; MR. PAINCIERA: In fact, we discussed this originally.
23 {
| One of our proposals was to say measuring, and that was the
: P
|
24 { reason.
L (Slide.)
'
1 ALDERSCON REPORTING COMPANY, INC.
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I won't go through all of these. If you have any
questions on it -- here is the reguirement on svstem gecmetry
shall encourage continucus draining. Instruments shall be
provided to aid the operator in the detection of water accumula-
tion in the instrumented volume prior to scram initiation.
There is some question in pecple's mind whether
this should be an operational criteria. I guess our thought
was this is the first line of defense. This alerts the operator
that he may have a problem with water accumulation and this
requirement basically is satisfied right now with the alarm
and rod block instrumentation that exists tocdav.
MR. KERR: Tell me what No. 2 means. I thoucght
all of the instrumentationwas to aid the operator in the
detaction of water accumulation.

MR. PANCIERA: This is primarily =-- this

¥
-

(eh

eals
with the alarm and rod block. Once you get up to the scram
level instrumentation cf the S0-gallon point, you have lost
the ball game and you scram the plant. Theres is three levels

of instrumentation:

There is the alarm level, which is at about

(r

3
"
1Y
{7

gallons.
There :is the rod block, which prevents withdrawal
of rods, usually at about 18 to 25, depending on the plant.
And then there is the high lavel instrumentaticn,

which is around 50 callons, which actually initiates a scram.

ALDERSON REPORTING COMPANY, INC.
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So that's why I think the key here is prior to scram
initiation.

MR. KERR: But isn't all of the instrumentation
;upposed £to work prior to scram initiation? I don't see the
distinction between 9 and the purpose of the whole thing.
That's the problem I'm having.

MR. PANCIERA: Well, this says he should have
instrumentation to detect water accumulation before he gets
to the point where he's going to automatically sccam the plant.

MR. KERR: But won't any of this instrumentation
give him a lavel of water in the scram discharge volume befora
scram occurs? I thought that was the purpose.

MR. PITTMAN: I think you are right, but I thing to
make sure that they don't take it off, that they leave it there.

MR. PANCIERA: Well, you're not talking about the
high level scram instrumentation, the scram flux, because once
you get there, you have scrammed the plant.

MR. PITTMAN: But you still keep the high level
which is on there, and the rod blocks. 3o the operater is
continginq, with the new design, to have a warning before he
gets a scram.

MR. KERR: If it's clear tc sverybody but me, I'll -=-

MR. RUBIN: There is more to it than just having an
alarm there that tells theoperator that he should wait a little

longer and wait for the scram. It prasumably gives him a

ALDERSON REPORTING COMPANY. INC.
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! ; chance to maybe corréct a water accumulation problem and
- correct the problem and avoid a scram. It is not tied into
3 : any automatic protection actions. It simply gives him a
4 | warning and perhaps gives him some time to take some
3 5 | corrective actions.
; 6 1 For example, maybe the drain valve is starting to
! |
§ 7 { drift closed for some reason, because of a pinheocle leak developing
2 e |
; 8 ? in the actuator, and maybe he can dispatch somecne down =0 the
“ i
? 9 main valve and correct the problem before things would get to
g 10 | the point where the high level switches would automatically |
g 1 ‘ scram the plant.
g 12 ; It gives them a chance to correct the problem. .
g 13 ? MR, PANCIERA: 1It's the first line of defense. It é
g 14 i gives him some prior warning that he might be able to take |
é 15 | action to prevent an automatic scram of the plant.
i 16 i MR. KERR: I was misreading some of this other
! |
g o { level instrumentation. I assumed that level instrumentation
- :
; 18 é meant that you had an indication of where the water was, and
g 19 ? that in addition it scrammed. Apparently it doesn't mean that
20 % at all. It just means an automatic scram switch, sort of. 3ut
21 ? it doesn't read out to the operator.
2 } 9 says there needs to be a readout.
1
23 i MR. PANCIERA: There is a readout on the computer, but,
24 ﬁ it's not evident to him right then and there. You don't have
25 | X

continuous level instrumentation.

4 ALDERSON REPORTING COMPANY, INC. :
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MR. KERR: Does 9 ask for continuous level indica-
tion? What is 9 asking for?

MR. PANCIERA: 1It's asking that you have instrumenta-'
tion to let the operator know when you are accumulating water
in the volume before scram is initiated.

MR. LIPINSKI: As a minimum, it's a switch. It
could be an indicator if they chose to install it.

MR. RUBIN: It's equivalent to like an amber light
coming on before your red light. It gives the driver warning
that the red light is coming.

MR. MATHIS: Let me go back to No. 6. Power-operated
vent and draian valves shall close under loss of air and/or
electric ower. {

Now we want the valves to open, don't we?

MR. PANCIERA: No, the vent and drain valves will

close on loss of air. The scram inlet andoutlet valves will open|

I
on loss of air. This is addressing just the vent and drain
valves.

MR. MATHIS: Okay.

MR. PITTMAN: No, it's different valves

ALDERSON REPORTING COMPANY,. INC. ‘
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MR. -PITTMAN: I mentioned one aresa where there was
some disagreement between the Staff and owners was in this
question of diverse level instrumentation. The owners felt
that this question of diversity or treatment of common cause
failures like the scram level instrumentaticn should be taken
up as part of the ATWS rule.

The Staff felt that tiat question should, because
of the probleus associated with common cause failurss at
Brunswick and Hatch, should be addressed in the SSI. The
owners chose not to address this question of diversity.

The Staff then put in an additional requirement
in the Safety Evaluation Report that says we agree with vou,
as far as redundancy of instrumentation. However, you have not
addressed diversity.

MR. KERR: What was the common cause failurs at
Hatch?

AR. PANCIERA: Flux.

MR. KERR: What assurance do you have that diversity
would have cured that?

MR. PANCIERA: We feel we have cured that problem
by changing the taps and providing double valve isolatioa on
the drain.

MR. KERR: S0 you don't need diversity to cure it?

MR. PANCIERA: But there may be other things, cther

common cause failures that are in the wind. We felt also that

ALDERSON REPORTING COMPANY, INC.
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you should address common cause because 0if the extreme
importance of this level instrumentation. When you start to
£1ll up your scram discharge volume, this may be the only thing

that permits the plant to safely go to a safe operaticnal

-

state.

MR. KERR: What you really want, I think, is a good
reliable system, and the Staff's position is that the reliability
of it will always be greater with diversity than with redundant
systems that are identical.

MR. PANCIERA: Well, I can't really say that is the
Staff's position. There was some concern =--

MR. KERR: It has to be your position if you're
being consistent. Otherwise, you wouldn'<« require diversity.
Diversity is not an end in itself, it's an affort to achiasve
reliability.

MR. PANCIERA:; 1It's an effort to eliminate cause,
about commcn cause failures.

MR. KERR: That's because vou think it would decrease
reliability so you have to assume that diverse systems are
always more reliable than nondiverse systems; otherwise vou
don't always specify them, and I guess I would have some
skepticism about that. If I have a good reliable svystem, I'd
rather have two of them than one that has diversity.

MR. PANCIERA: Let me tell you the position we took.

MR. KERR: I am aware of the gospel according to St.

ALDERSON REPORTING COMPANY. INC.
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Hanauer, and I have great respect fcr it, but I shall continue
to ask these guestions when I can.

(Laughter.)

I should say St. Stephen. Excuse me.

MR. PANCIERA: One course of action would be to
require diversity of function. In other words, a scram level
switch.

MR. KERR: Vince, you don't have to convince me. I
recognize the alternatives, I have listened to the argument.

MR. PANCIERA: Let me just say one thing: One
course of action which the SER permits is diversity of function,
as I said. The floats and DPS cells or floats and hot thermo-
couples, because of the concern that the licensees had that
they may not be able to get as good a reliability using
functionally diverse instrumentation. Manufacturing is also
permitted diversity, so it savs either yauprovide functional
diversity or you provide manufacturing diversity for having
manufactured switches might prevent a common cause problem,.
where one manufacturer designs a linkage arm or something that's
tco weak. See what I'm saying?

So that's the second course of action permitted.

The third course of action permitted, which has been
since repudiated by the Staff, is to permit the continuous
monitoring system in conjunction with operator action. The

orders that will be issued will not permit this alternative

ALDERSON REPORTING COMPANY, INC,
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method, primarily because here again the dependence on the
operator-machine interface, and secondly, because of some of
the -- at least initially some of the problems we had with

the continucus monitoring systenm, although it looks like those

-

are cleaned up.

MR. MATHIS: Vince, I don't want to rusi you, but
we've got three more items on the agenda, and I know scme of
the people have tc leave here by 3:30.

MR. PANCIERA: I've got twc more slides. This is
the last design criteria.

(Slide.)

We have discussed this before. 1It's containment
of reactor ccolant, and I won's go any further on that.

(Slicde.)

Surveillance criteria, three of them.

Vent and drain valves shall be periodically testad.
This is %o assure that they close in a reasonable time. The
GE spec allows 30 seconds. We found some cases where =he
valves could not meet that spec.

The second item, verifyvinc and level detection
instrument shall be periocdically tested in place.

The third criterion, under surveillance criteria,
is that on a periocdic basis thers should be an integrated
operability test, where it is done periodically, and data from

the previous test is comparsd to the present test.

ALDERSON REPORTING COMPANY. INC.
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S0 let me just guickly go to this last slide.

(Slide.)

When you really boil down all this criteria and
what the Staff feels is an acceptable means of complyving with
the criteria, separate instrument volumes integral with the
SDV. We talked enough about that. Minimum SDV volume of 3.34
gallons per drive, assume a single passive failure of a pipe
not less than 2 i1vches diameter.

This is a plugging type failure. Instrumentation,
single failure proof and diverse, and we have discussed the
diversity guestion.

Instrument taps to be on the piping, not on the
vent and drain piping. Functional tests of the level switch
after each scram and half-scram during repcwer or replacement
of level instruments.

MR. LIPINSKI: Could you clarify that?

MR. PANCIERA: 1If vou got half the instruments out
and you have got one out of two twice, double valve isolation
on the vent and drain lines.

MR. KERR: You don't mean half scram, vou mean half
of a scram signal.

MR. PANCIERA: Yes. A poor word on my part. Vent
and drain closure times less than 20 seconds. And last,
service functions not adversely affected -- I mean scram

function not adversely affected by loss of service function.

ALDERSONMN REPCRTING COMPANY, INC.
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For instance, the air. 1If you lose the air service function,
it should not affect the scram.

So there are other small items in this acceptable
compliance, but this basically says that this is an acceptable
way of === the Staff considers this an acceptable way of
meeting the criteria. If the licensee chcoses to go this
acceptable compliance rcute, then we have said the Staff does
not have to specifically review his modification or his oroposed
modification. If he chooses to go a different route of keepin
a single instrumented volume, increasing the size of the pipe
to a 10 inch or 12 inch pipe, then, by God, we sure as heck
want to review it.

So far, it looks as if -- I can't say every one of
them, but I think most of the licensees are going along with
this acceptable compliance.

That's all I have.

MR. KERR: What choice do thev have?

MR. PANCIERA: Well, they could go ahead and put in a
10 inch pipe and run a 130 foot pipe that connects the
instrumented volume to the scram discharge volume header.

MR. XERR: That would still be acceptable compliance,
wouldn' it?

MR. PANCIERA: It is not as far as we are concerned.

MR. KERR: You said they were going along with this,

and if that's the only acceptable way of compliance, my guesticn

ALDERSCN REPORTING COMPFANY. INC.
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is, what choice do they have?

MR. PANCIERA: I hope none.

MR. PAY: Well, do you really mean that they have
influenced this development in their thoughts? Don't you really
mean that they have gone -- not by saying they have gone along
with it, that they have influenced, their comments and suggestions
have been input? That's really what vou mean. |

MR. PANCIERA: We really got very good cooperation
from the cwners' group. The chairman, Tom Denty, from Northeast
Utilities, did an outstanding job. He worked very closely with
us. I think this is a way of getting licensee input into the
regulatory process that maybe provides some good balance.

MR. RAY: If I can talk in favor of motherhood and
apple pie, there is no question but that there is a hell of a
lot of good talentthat could make major contributions, and th
more you employ it cooperatively, the better.

MR. PANCIERA: I was very pleased with the efforss
put forward by this group uf people. I tihought they were highly
professional people, and did a very good job, and I want to
give them credit for it, and that's one of the reasons why I
felt their criteria, as far as I was concerned was sacred, and
I would not even think of violating what they had put down.

I think they did a very good job. No guestion in my mind. I
think maybe it's a way of going in the future, to solicit

better advice.
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as 2roarently you think it is, but that's something else.

MR.
is not part of
MR.
that addresses
separate Staff

MR.

position.

criteria?

4R.

3306

RAY: I would stop short of saying it's as ioly

KERR: The diversity reguirement you mentioned
the criteria. That's scmewhere alse.

PANCERIA: It's in the SER under the criteria

redundancy of instrumentation, but it is as a

position.

KERR: And it's not one of the criteria?

PANCIERA: YNo, sir. '
KERR: That seems a bit strance to me. f

PANCIERA: Well, it was an additiocnal Stafs

KERR: The criteria you gave us were not Staff

PANCIERA: They were owners' group criteria, but

we endorsed them in the SER with this one exception.

Okay.

MR.

LIPINSKI: Do all the BWRs have recirc pump trips

installed right now?

MR.
Right, Bill?

MR.
installed.

MR.

PANCIERA: I think there might be one exception.

MILLS: I think Big Rock Point doesn't _.ave it

PANCIERA: That's the only exception.

LIPINSKI: This would have been an interesting

ALDERSCN REPORTING CCMPANY, INC.
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event on Browns Ferry without the recirc pump trip, a full

power trip without a recirc pump trip.

MR. PANCIERA: Now, as I mentioned in the chronology
of Staff actions, we had gotten input from the Probabilistic
Asgessments Staff. We alsc further solicited the Probabilistic
== solicited help from the Probabilistic Assessment Staff, and
coming up they are reviewing the two basic BWR designs, the
single instrumented volume, and the dual instrumented volume,
with an eye toward what additional improvements can be made
in future plants.

Jim Pittman from the Staff is here to address that.

NR, PITTMAN: 1I'm going to try to cut this very,
very short, so I'm not even going to talk about some of the

slides I've got on here, but I just want to reiterate again
that as we discussed here several times, and what we saw in
our analysis was that one thing that was common to all %he
problems was either this extremely long length of two inch
piping here, or the fact that it was two inch.

(Slide.)

Ana that, and all the problem modes with all the
existing configuration, that problem entered into it.

(8lide.)

What we found basicall supported the AEOD's

findings and other findings that have already been discussed.

We looked then further and we chose this, that was in the
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Safety Evaluation Report, as being a system in which to

evaluate for the new configuration.

Essentially what this doces for us, as has been
described =--

(Slide.)

-== it provides the instrumented volume attached
directly to the headers, the scram discharge headers. So we
have eliminated the hydraulic coupling between the headers and
the instrmented volumes themselves. So we and up with two
instrumented volumes attached to each other and to the
instrumentation that is tied onto it.

What we saw was something like this. Let me gquickly
go through our findings, and we will stop there.

(Slide.)

One thing that we found =-- and we just used this as
a base line because we thought this will tell us some things
we ought to take a look at =-=- one thing we saw here was don't
trust yourself to two sensors on each instrumented volume for
scram sensors. We need four, again, in which we would have two
for the A channel and two for the B on each one.

We still have a single drain line here that drains
from this side, if we would get a flow into this one, for twe
sensors on each side conly. We could disable one of these and
we would not get a scram.

S0 we need to have four sensors. If we are going

ALDERSON REPCRTING CCMPANY, INC.
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to have four, the optimum consideration should look something
like this, we feel.

(Slide.)

In which each sensor is at a separate tap in a
different line, so that we have the optimum redundancy in each
one. A minimum acceptable system would look something like
this, in which it's typical to what we presently have.

(Slide.)

In which we have only two taps, two at the top and
two at the bottom, and we have a pair of sensors coming out each:
one. If you're going to do that, I think vou should be sure
that in your testing -- you test these sensors, that vou can go
back and sense also at the same time the relays that they are
attached to, because you defeated yourself even some way =--
and Lord knows, it's possible =-- but let's suppcsa here in the
B sensor somewhere the wiring got crossed, and we had the C
sensor tied in here. If we block this, we block half of our
screen, and we can't get one out of two. We can only get one out
of one, and that's enough to give us a scram.

MR. KERR: Are you now measuring the level in one
volume?

MR. PITTMAN: We are measuring the level in both
volumes. I am saying that for each volume, we should have four
sensors so that gives us a one out of two takan twice for

each instrument volume. That's how a scram configuration is set

ALDERSCN REPORTING COMPANY, INC.
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1 up for a BWR. They are in pairs. You have to have an A or a C

2}: and a B or a D.
$ |
; MR. KERR: I know this is true of some systems. I
4 . :
. didn't realize you were requiring four sensors for each
e s 1
5 parameter.
)
% MR. PITTMAN: Well, the parameter for the instrument
8 7|
- | wvolume is the water level that's on that volume.
~
: 8
2 j MR. KERR: I understand that, and you are reguiring
-] 9
z ' that be measured by four separate sensors.
£ 10
g ! MR. PITTMAN: That's correct.
3 1
g MR. KERR: Does each one have to be different, or
g 12 ) ]
< | ¢can two of them be alike?
= 13 : =y
= MR. PITTMAN: This is a personal cpinion: I would
= 14 !
g | say two of them could be alike. I would say the A and the 3
r 15
2 could be the same, and the C and the D could be the same.
e %
% | MR. KERR: But two is not enough?
g 17 |
2 MR. PITTMAN: Two is not enocugh. Well, the reason
3 18
2 i why, if we have a one out of two taken twice system. and we
: o
19
; ‘ have only an A and a B in there, let's delete the top two, if
20 |
. I disable one of these, I cannot get a scram.
|
! MR. KERR: I don't have to connect them the way you
22
L nave them connected. I thought from what I was hearing earlier
23
' that you required the satisfaction of the single failure critericn
u !
: and you can do that with two sensors.
-

MR. PITTMAN: Oh, no, vou can't.
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MR. KERR: You can't?

MR. PITTMAN: Wo. If I have a one out of two
taken twice -=-

MR. KERR: I don't have to use that. I'm talking
now about measuring the level in the sensor. The one out of
two taken twice thing is not just for reliability.

MR. PITTMAN: That's the instrument configuration
in a boiling water reactor.

MR. KERR: But it is not just for decreasing the
probability of scram. It's also for decreasing the probability
of false scram.

MR. PITTMAN: That's correct.

MR. KERR: And the one out of two taken twice is
not a requirement at the NRC, as far as I know.

MR. PITTMAN: I would agree with you, but I'm saving
that to cbtain the optimum, one for safety and one for
operability, thev have chosen that configuration, and that's
the configuration we are operating in with the BWR.

MR. KERR: That's now being used?

MR. PITTMAN: That is now the configuration, vyes,
for all of the scram instrumentation. Every parameter is
measured by four sensors.

(Slide.)

Going back to this one, then, also now by dividing

here one blocked sensor line, these will probably be again cne
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" or two inch lines, or smaller. These lines, since one of the

2 . .
, Criteria was that we can have a static block and a line less
3| .
. than two inches would disable our scram function here =-- down
4
here, this is unacceptable. The sensor line tied in at the
a 5
§ drain line below the IV.
2 6
- There is another problem, if we could go =-- it
s |
i 7,
- -? doesn't make any difference which one we look at ==
~
i ol
i (Slide)
g 9| , _ : . .
z j If we tie our instrumentation in at this point,
g 10 |
z f if we have a welder's glove or some accumulated crud that comes
- |
2 11 | '
3 i in here at this point, not only have we blocked our IV, we
s 12 1§
S | have blocked our instrumentation, and that's another good reason
= 13 | '
2 | for having those taps directly tied into the IV.
2 14| fony
- ‘ (§lide.)
|
£ 15 e ,
- ’ I think the only other point that comes out in our
.16
: ’ analysis was the fact that we can see the essentialness of
|
s 17
g | cleanliness in this system, and we made the recommendation to
P 18
- ! the operating group that maybe in the inspection and
~
® 194
2 | enforcement function of construction, there should be a stcp
20
; point in assembly of this before the end caps are welded on
21
! and the system is closed up, that this would be a good time
y » 3
| to have an inspection to make sure that all the gloves &nd
23 i
' coveralls and miscellaneous items used in construction have
24
1 been removed.
25

And I know -- I worked for an aerospace company

| ALDERSON REPORTING COMPANY, INC.
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for several years, and much to our dismay one time =-- the
first time the Air Force got into a fuel tank of ours, they
found a pair of coveralls with the company's name on the back
of them,

And unless there are any guestions, that's the end
of my discussion.

MR. MATHIS: Any questions?

Thank you.

Stu.

(Slide.)

MR. RUBIN: The serious and fundamental nature
of AEOD, Browns Ferry 3 investigation findings of deficiency
made it appear that perhaps 4 less than adequate systems
design review and regulatory safety review had been made for
the SDV system design when it was originally developed and
proposed.

Because of this perception, AEOD made the
to extend its initial analysis and evaluation of the Browns
Ferry 2 scram system by performing a more thorough safety
assessment of the reactor coolant boundarvy and primarv contain-
ment functions of the system.

Since our Browns Ferry 3 case study report, we have
extended our initial review to include a more thorocuch study
of the safety concerns associated with single passive failures.

That is pipe breaks in the SDV system.

ALDERSON REPORTING COMPANY, INC.
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It is postulated that attendant to a reactor scram,
a break occurs in the SDV piping downstream of the scram
outlet valves and upstream of the SDV sys‘ 'm vent and drain
valves.

Fer this break location, automatic closure of the
redundant vent and drain line isolation valves will not
terminate the RCS blowdown, since these valves are located
downstream of the break location.

In such an event, group closure of theoutlet valves
would be the only option available to prevent an uncontrolled
reactor coolant system blowdewn outside primary containment.

Break isolation problems. This action reguires
the ability to manually reset ithe RPS, which requires RPS
power and the lack of trip conditions, ané the availiability
of a control air supply.

However, group closure of the scram outlet valves
has not heretofore been defined as a required safety function.
Accordingly, the systems upon which operation of the scram
outlet valves is dependent have not been designed to assure
reliable closure of these valves.

This isolation in the reactor coolant boundary cannot
prasently be assured to the degree inherent to reactor
coolant boundary pipes, incorporating gqualified isoclation
valve design arrangements.

That is, there are numercus disabling events in a

ALDERSON REPORTING COMPANY, INC.
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pipe break, as well as the numerous disabling failures in =he
control air systems which could temporarily, indefinitelv
permanently prevent successful reclosure of the scram ocutlst
valves following a scram.

Furthermore, the scram outlet valves do not
incorporate an automatic closure feature. Lack of auto-
closure is clearly necessitated by the need for a reliable
scram function which must not be automatically overridden under
any circumstances.

The net effect is that the scram valve group
closure is a manual operation which must be ramotely actuated
by the operator for one ¢f the control rcom panels. That is,
the isolation system for a postulatad break in the SDV system
Piping can be characterized as a man-machine systen.

A review of the man side of the man-machine SCV
break isolation system also indicates that less than adegquate
human factor preparations have been provided.

The operability and calibration of the radiation
monitors located in the control red hydraulic control unit
areas, which provide indication of a break in thac area, are
not required by technical specifications, and so the assured
reliability and operability of those detection elements in the
man-machine break isolation system are not assured.

Furthermore, we believe that the cperator has not

been provided with adequate emergency cperating proceduras to

ALDERSON REPORTING COMPANY. INC.
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quickly and appropriately respond to a break in the SDV piping
system,

A local manual isclation valve in series with
each remote air operated scram outlet valve is provided on
each hydraulic control unit.

However, dispatching an auxiliary operator to
manually close these valves would be extremely unlikely, given
the harsh environmental conditions, probable loss of lighting
in the part of the reactor building where the postulated break
is located.

Therefore, for both equipment and procedural-related
reasons, isolation of a break in the SDV system cannot reliably
be assured.

I anticipate a question. No?

MR. KERR: I was just geing to suggest that if we
are going to look at these problems in this much detail, we
really need more time. I had assumed we were going to get
some vesry quick overview.

MR. RUBIN: If you want it more condensed than that,
I can just read my slide.

MR. KERR: No, I don't mean to say that the
problem doesn't deserve consideration, but if you have a
number of these, and you have looked at them in this much
detail, we probably need to take more time to look at them.

MR. MATHIS: That's right, I don't think there is

ALDERSCN REPCRTING CCMPANY, INC.
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any question of that.

Why don't you just highlight the types of things
you are looking at, Stuart?

MR. RUBIN: The other one is this one. Okay? There
aren't any morz. It's the break in the SDV system. The
break discharge conditions, examining the blowdown rates
that one could anticipate from each drive.

We could get up to numbers like say 330 to 200 gpm
out of the break, just by looking at seal leak rates. The
seals would probably degrade over continued blowdown as a
result of the heat-up of the seals, much like the racirculation
pump seal degradation on a loss of seal injection flow.

So we are talking about 550 to 900 gpm and up.

The consequences to the core for this kind of postulated break
would be equivalent to the break in the bottom of the rsactor

vessel, because we are talking about the discharged flow

being released through the drives which hit the bottom of +=he

vessel.

And, furthermore, the break would be piped outside
primary containment, so the inventory lost would be lost
from not only the reactor, but also from the primary containment
pocl, which is the normally presumed reservoir of water for
long-term coocling purposes for LOCAs.

So we would be in a depleting-the-inventory situation.

MR. KERR: The bottom of the reactor vessel is not

ALDERSON REPORTING COMPANY, INC.
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in containment?

MR. RUBIN: It is, but the fluid being lost is being
piped by the scram exhaust which goes out of primary containment
for the SDV system which is in the reactor building.

Another way of looking at it is that the jet pump
diffusers would not provide any protection against a rapid
drop in core coverage upon a loss of makeup supply, since the
break is at the bottom of the core.

So we have those problems. The consequences to the
mitigation system. The break is in the reactor building,
which is where your emergency systems are located. One floor
below the postulated break location are all the low pressure
coolant injection pumps, HPCI and RCI pumps, and the control
rod drive pumps, so the adverse anvironmental conditions
created by blowdown of that sort would raise guesticns as to
the continued availability of these systems for an unisolated
break because of the limitations of the sump pump capacity
flooding of the reactor building basement wculd be an impending
problem with the potential flooding of all these pumps in the
building.

So the consequences to the mitigation system for
this is that the break threatens those systems.

Next the SDV system mechanical design integrity
basis. We looked somewhat at the design of the SDV system

from the mechanical point of view, the stress analyses that were

ALDERSON REPORTING COMPANY, INC.
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performed on some of the earlier systems, to try to get a handle
on what confidence we had that these pipes are going to stay
intact.

We found that many of the plants have tneir SDV
systams built to a V=-3l1l.l1 which did not require things like
the fatigue analyses, did not require certain kinds of
fabrication inspections which are required of the newer codes.
As far as in-service inspection requirements on the system,
it's not clear to us at this time that they ever have to
perform an in-service inspection on any of the vent or drain
lines.

In fact, the code permits them to never inspect,
in-service inspect pipes which are four inches or less. So
pipes which have four inch SDV headers may never get the headers
inspected.

So there is a concern here as to what kind of
assurance are we providing ourselves as to the continued
mechanical integrity of the systems. So given the lack of
the highest quality of assurance that we feel we need for the
system, in combination with the potential consegquences, we
feel that corrective measures would be in order, and we will be
making those recommendaticns in a report in the near future.

MR. MATHIS: I hope you are doing some probabilistic
assessment as to what the likelihood of these kinds >f things

ara.
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MR. RUBIN: Well, I guess a rule of thumb is that
the probability of breaks in small lines is somewhat higher
than the breaks in large lines, and we 2re talking about
mostly small lines in the system.

One can argue whether or not this is a high energy
system. These are things that the regulators will have to
decide, but what we would like to simply do is let everyone
understand what the consequences would be, given such an avent,
and then go about deciding if we are going to have to consider
it as a credible event, and if we decide it is not a credib’a
event, we will have to think about what kind of assurance we
are providing ourselves that it is not.

MR. KERR: What do you mean by an incredible event?

MR. RUBIN: Well, for example, we don't postulate
that the reactor vessel ruptures.

MR. KERR: What would lead you to believe that this
event is either credible or not credible?

MR. RUBIN: Well, right now I don't know what the
condition of the pipes is.

MR. KERR: What I mean is what information would
you need to have in order to decide that this again is either
credible or not? 1I'm just trying to get some idea of how
you make your decision.

MR. RUBIN: We would go a long way in arguing it

was incredible if you were to lay on the table a very exhaustive
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and conservative mechanical design analysis, and next to that
lay a very complete and ongoing in-serv.ce inspection report
that the system is continuing to maintain its mechanical
integrity; even given those reports, one could argue, well,
you have to postulate a break anywhere in the reactor svstem,
and I want to put the break there right in that ,ortion.

MR. KERR: You don't have to postulate a braak
anywhere in the reactor system unless you have some idea what
the probability is. This is a little like saying that if you
can drown everybody in Detroit with a three~gallon bucket of

water, you have to eliminate all the water. And vou don'=:.

Because although in principle you can do that, the probability

low.

MR. RUBIN: I think you are right.

MR. KERR: I don't know whather the probabilisv

O
ey

is

this is low or not. What Bill was saving, and I agree with him,

is it seems to me somebody needs to have a look and ask is
the probability low or high.

MR. RUBIN: Exactly.

MR. XERR: You seem to be sayiag that's not vour job.

MR. RUBIN: Well, no. In a way it may not be much
different from ATWS in the sense thac I just described. The
consequences could be rather severe, in that vou have an un-
isolated blowdown, you are leaking inventory, and vou ars not

going to be able to get it back in because it's going out of

ALDERSCN REPCRTING COMPANY, INC.
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'1 primary containment. You lose all your mitigation system.
2 The consequences are high. The probability of the event may
3. be very low. The risk, therefore, may be something not worth
4 addressing from a requirements point of view. But I think the
5 report will at least lay on the table scme of the concerns as
6 | to the --

‘ |
7 MR. KERR: The report is going to be given without i
8 any consideration given to the probabilities.
9 MR. RUBIN: We will characterize the current
10 confidence we have in the integrity of that piping by the §
1 current mechanical design. . |
12 MR. KERR: 1If the report comes from the prestigious !
1 i

group, of the kind with which you are associated, and personally |

|
14 it seems to me there is the assumption that vou taink it's
|
15 reasonably high risk or you wouldn't be publishing the repors --
19 MR. RUBIN: Well, the risk, as you know, is the {

17 probability of the product times the consequence.
18 MR. KERR: I do kxnow, and it seems %o me befora you

publish such a report, you need to give some thought to the
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20 probability.

21 ? MR. RUBIN: We will make note of that.

2 % MR. KERR: Don't you think you should?

23 : MR. RUBIN: I think it's appropriate, ves.
z‘l

2

shall I say, a tentative "what if" kind of list that you want

i ALDERSON REPORTING COMPANY. INC.

d MR. MATHIS: Well, I think what we've got here is,
\
|
|
|
|
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to take a look at.

MR. KERR: Which I applaud, by the way. I think
you .re doing precisely the sort of thing you should do, but I
think you also have to look at the probabilities.

MR. RUBIN: Okay. I think, though == I'm not
saying we will come up with a precise aumber, but if we can come
up with a reasonable probability, whatever that means, on the f
likelihood of a break, then when you have that with the unrevised
ability of isolation with the current system, you get a fairly
high risk, I believe. But you're right, that element in the !
convolution has to be looked at.

MR. MATHIS: Well, we will be hearing mores about

that as you continue your investigations; right?

S —

MR. RUBIN: I suspect, ves.

MR. MATHIS: Thank vyou, sir.

Well, with that, that concludes the items on the ’
agenda, with the exception of what we have down heres as
executive session.

(Whereupon, at 5:45 p.m., the hearing was

adjourned.)
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