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CEAIRZAN ABEARNE: This afterncon we meet to
address a paper sent tc us by Standards Office to the
Executive Director. It addresses an item which has sort of
achieved prominence as a result of the reviews cf what
happened in Three ¥ile Island; and namely, this is Just one
element of a series of actions. Perhags we will get to
another later during affirmation sessicn. But this
particular one is interim anendments Part S0 relating to
hydrogen control and certain degraded core considerations.

What we have in front of us is a Commission paper
requesting approval for publication of progosed amendnments.

Bill?

¥R. DIRCXS: I wvas Jjust going to point out what
yo2u Jjust pointed out, John. This is one part of three
actions that you are gcing tc bde faced with dealine with
hydrogen control. The first cne was the advanced notice on
rulamaking concerning the degraded core rulemaking action.

CHRIRMAN AHEASNZ: reople seem to t- having
difficulty hearing ycu.

¥E. DIRCXS: Ckay. I was Just pointing cut these
are three actions that the Commission grappled with at the
same tisme. Cne is the advanced nctice of rulemaking on

degraded core. The cther ocne is the interim rule tcday.

ALDERSON REPORTING COMPANY, INC.
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The third is the hydrogen control aspects uf the license you
will be considerin; for Sequoyah.

That is a subject of discussicn on the part of the
AC2S this veek, and you will be meeting with them on that
sudject. So while you are listening t> this I guess ycu got
to keep in mind the other two aspects, the other three
aspects are g0ing 2n at the same tine.

-

I£ you had a sequence c¢f decisions I guess toc be
made in this matter, probadbly the first one is the decision
regarding the 3Segquoyah license, because that is vhere the
impact of it all will be felt. Seccnd is some of the
applications as a result of that decision, the locgic of that
decision to the hydrogern control aspects of this interin
rele, and finally summing it all up is how you 2pply ona2 and
two to the degraded core rulemaking.

SO it is an extreamely complicated set of trends
that are to be woven together here, and I think with that
sort of in aind it gives Jim Norberg here a very difficult
time of geiag into this subject.

But I just wanted to point out the
interrelationship of all these things.

MR, NCEEEEGs I am James Norberg of the Office of

Standards Development, and I will brief ycu ¢n the propcsed

interim rule, cr interim amendments to 10 CFR Part

wn

~
v

related to hydrogen contrel and certain degraded core

ALDERSON REPORTING COMPANY, INC.



10
1
12
13
14
15
16
17
18

19

B 2

24

considerationse.
Dr. Poss of the Cffice of Nuclear Feactor

Regulaticn is he

lal
»

to assist in answering any guestions you

may have regarding this rulemaking action.

‘i

-

The presantation I have will run about 30 minutes
barring any interrupgticn, sc it will give you some feel for
the length 23f it.

In presenting this propcsed rule I would first
like to briefly discuss its tackgrouni and then go into the
2ajor aspects ¢f the rule, including each cf its
requirenents.

Slide one, please.

As you know, following the TNI-2 accident the NRC
initiatad a numdber of actions to assess the design and
operational aspects of nuclear power plants and the
emergency procedures for coping with potential accidents.
One of these actions, the Lessons Learned Task Force, was
established by NER tc identify and evaluate those safety
concerns from the TNI-2 accident that require licensing
actions beyond those already imposed by IE bulletins and
Coanission orders for presently cperating reacteors as vell
as those pending operating licenses and construction percmit
applications.

In performing its mission, the lLesscns Leacned

Task Force considered investigative information, staéé

ALDERSON REPORTING COMPANY, INC.
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evaluation 2£f responses to IE bulletins and corders,
Commission reccamendations, AC2S recommendaticens,
recommendations from staff studies such as from NUFEG 0560,
which was the staff repcrt on feedwater transients in BNW
plants, and reccmmendaticons from outside the NRC,

The lessaons Learned Task Force was charged with
identifying, analyzing and recoamending changes to licensing
requirements, and the licensing process for nuclear power
plants based on the lessons leacned £rom the T¥I-2 accident.

The short-tera acticns recommended by the Lessons
Learned Task Force, when combined with the raquirerents
associated with the recomnendations of the IE bulletins on
TMI-2, including generic status reports by the bdulletins anc
orders task force, are intended to constitute a sufficient
set of short-term requirements to ansurs the safety of
cperating plants and theose to be coperated in the near future.

The initial £findings of the Lessons Learned Task
force wvere published in NUREG 0578 in July 1879. These
findings included about 23 reccmmendaticns in 12 broad
areas. Nine were related tc design and three related tc
cperaticns.

Three rulemaking actions wer2 reccommended, two
related to hydrogen management and required modification to

10 CFR S0.48, The other concerned limiting conditions for

on

peration and was related to 1C CF® 50.36. OCnly the

ALDERSON REPORTING COMPANY, INC.
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rulemaking reconnendations related to 10 CFR 50.44 are
addressed in this proposed rulemaking.

The £inal repcrt on the Lessons learned Task :orce
vas published as NUFEG 0585 dated Cctober 1979. This regort
addressed safsty guestions of 2 meore fundamental pelicy
nature regarding design, operations, and the regulatory
process itself. his report also reccmmended that an NRC
1::;.n plan be devaloped and forwarded to the Commission for
appt;val.

In September 197% letters wWwere sent by NRER to all
licensees of operating nuclear power plants and operating
license applicants, licensees with plants under
construction, and CF apglicants, informing them of the
followup actions that should be taken in light of the
lessons learned frsm TMNI-2.

These actions basically were those reccmmanded by
the Lesscns Learnad Task Force except for these requiring
rule changes to S0.44 and SC.36. In aiditicn, three nmore
instrumentaticn requirements wvere added, and the reguirement
for highpoint vents in the primarcy c¢oolant system wvas
added., Those additional requirements vere developed during
the ACRS review of NUREG Cf78.

Durinae the week of September 24, 13978 senminars
were held in fcur regions of the country to encourase

industry fes2dbz2ck and dialogue on each short-tern

ALDERSCON REPORTING COMPANY, INC.
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reguirement. As 2 result of these seminars four topical
meetings were held in Bethesda to discuss cer 3in issues in
nore detail.

On Octcber 30, 1879 letters were again sent cut to
all ccncerned, further clarifying the short-tera N?C staff
racommendations.

The TNMI-2 action plan, NUREG 0660, dated Yay 1%80,
vas extensively reviewed andi endorsed by the Commission. In
this plan Secticn 2(b), consideration of degradad or melted
cores and safety review, identifies a number of actions that
inveolve dev2loping and implemeonting a chase proegram o
consider core degradation and melting beyond the currcent
design basis.

OCne of these actions is Section 2(b)(8),
rulemaking proceeding on degraded core accidents. As you
know, two rulemakings are involved. One is a long-tern
rulemaking, which is preceded by “n advanced nctice of
proposed rulemaking.,

This ANR vas provided to the Commission in
SECY-8C~-357 and is one of the items for today's affirmation
session., Hopefully.

The cther, which is the subject of this Priefing,
is an interim rule based o5n a number of recommendations of
the alove discussed actions that are specifically relatad to

degraded core accidents.

ALDERSON REPORTINC COMPANY, INC.
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These recomnendaticns have been determined Ly the
staff to be of such safety significance that they should e
codified by reculation. The staff relieves Lhat the changas
resulting from these requirements will improve the
capability of nuclear power plants to deal with TNI-2 type
accidents.

The requirements teing proposed in this interinm
rule invalve hydrosen management and sgecific design and
other requirements to mitigate the consequences of degraded
cor2 accidents and LWR's. The staff pcsition on hydrogen
management has been presented to the Commission in

SECY-50-107, 107-1 and 107-B. The proposed interinm rule i

17}

consistent with these .apers and also represents the
rulemaking mentioned in Section 2(5)(7) of the action plan.

It shoulld be not2d that the implementation dates
specified in the proposed rule are consistent with the
licensing lattecs. Howevar, these dates are now being
reconsidered and new dates will be provided before the
proposed rule is issuyed.

With this background on the basis for the jproposed
interim rule, I would now like to discuss the rule itself.
The second slide, please.

The TMI-2 accident revealed serious design and
operaticnal limitations that existed relative to mitigating

the consaguancas of the accident and determining the status

ALDERSON RIPORTING COMPANY, INC.
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of the facility during and fecllcowing the accident. The rule
covers threes genesral asrects of dealiny with degraded core
accidents.

First, there are information reqQuirements for
timely determination that a degraded ccre situation could or
has occurcei and for a decicsicnmaking relative to how best
to ccpe with the situation a2nd amaitigate the consequences.

Sacond, there are requirerents related tc in plant
radicactivity considerations.

COMMISSIONER GILINSKY: Coculd you Jjust explain
that first cne again?

M3. NORBE2G: The £irst? Okay. The three general
aspects that the varions parts of this rule addressed, the
first being that for information reguirements for the
operators to bte able to detarmine in a timely manner that

you are ==

COMMISSICNER GILINSKYs Ch, I see.
¥R. NCREBERGs == having =-

.
COMNMISSIONER GIIINSXY: OQOkay, that in fact they

are in that situation?
¥3. NORBERG: Yes, yocu got a problenm.
CIMYISSIONER GILINSEXKY: OCkay.
¥E. NCREERGs And what to do atout it.
Thir2, there ars in turn interia requirements for

hydrocen management. The staff Pelieves that the specific

ALDERSCN REPORTING COMPANY, INC.
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items addressed by this processd interim rule along with

-

other actions taken ty IZX bulletins and crders and cther
rulemakings represent thoss short-term regquirements that are
most important tc plant safety and prcevide time to study the
overall qguestizsn cf degraded core accidents more

theroughly.

I vould now like to briefly discuss each item cof
the rule as it relates tc the three general aspects of
dealing with degqraded cors accidents.

Naxt slide, plezse.

The specific iteas cf the propcsed rule that
relate toc information and decisionmaking are training to
recogniza contrcl and mitigate iegraded core accidents. The
TMI-2 accident pointed cut the need to train operating
gersonnel td> better recognize, diagnose, contrel and
mitigate the consegquences of accidents that cculd ‘lead to or
have resultad in a degraded reactor corca.

The purpose of this proposed amendment is to
require additional training £or all ocperating personnel in
the use of all available instrumentatisn and equigment to
properly respond to such accidents.

Detection of inadsguate core cooling. As yocu
know, during the TMI=-2 accident the condition of inadeguate
core coclingy was not reccgnized for a long pericd cof tinme

and certainly not »efore the reactor core sustained severe

ALDERSON REPORTING COMPANY, INC.
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damage. This problen was the result of a number cf factors,
including insufficient range of existing instrumentation,
inadequate emergency procedures and operatcr training, and
perthaps insufficient instrurentation.

This propcsed amendment will require for all LWR
powar reactors the development and implementation c¢£
procedures and training to be used Ly operators to reccgnize
the existence of 2e¢raded ccoling in the core using
available iastrimentaticn.

Tt will al«o require that qualified
instrusentation be provided tc supply the control room with
a recorded unambiguous direct indication of iradequate core
co99ling, such as r2actcr vessel water level.

It shcull be noted that a correcticn was recently
sent down regarding this prcposed rule amendment.

The implicatiocn in the previsus version of this
rule, that corz exit thermocouples could provide this
particular function, is incorrect, and the weords "er core
exit thermocouples™ have been deleted from that particular
requirement. “hat was intendel thers is a water vessel
level indication.

Another is accident monitoring instrumentation
The T¥I-2 accident demonstrated that cocnditions can arise
that are more sevare than these that were pestulated for

design purposes. ¥Yey information was either not readily

ALDERSON REPORTING COMPANY, INC.
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available to the operators or net recognized by the
operators as being critical to understanding the accident,
or in scme cases the accident conditions vwere beyond the
measurement capabilities ¢f the instrumentaticn.

This proposel amendment requires that LWi's shall
have the capability during and following an accident £or
providing and racording in the control room a continuous
indicatiorn 2f containment pressure, hydrogen concentration
in the containment atmosghere, containment watar level,
containment radiation level, radicactive noble sas
concentration in the plant effluence, and quantifying the
concentration of radisiocdine and radiocactive particulants in
the airborne effluence at each anticipated release points.

All 5f these instruments and mcnitoring systems
shall be designed and gualified with extended ranges to
perform their function under anticipated accident
conditions.

Peg Guide 1.97, Revision 2, instrumentaticn for
LHR's tc assess plant and environment conditions during and
following an accident, gives guidance on the ranges and
specification of the accident monitoring instrumentaticn
required by this saction.

CHAIRYAN ARHEASNE: Now I notice you mention in
here that that is cut for public comment. I knew yocu were

having, or whoever was running it was having extensive

ALDERSON REPORTING COMPANY, INC.
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discussions with the ACZS.

MP. NCRBE2CG¢ Yes, that is ccrrect.

CEAIPXAN AHEASNE: But it has, you say, sone ocut
for public comment?

MR. NCRBZ®Gs: It has been out for public c;mment.
We have recs2ivad the public comments, and the ACES conmments
are novw being resclved.

MR. ARLOTTO: The discussion with the ACES is
basically to gc effective with the guides --

CEAIRMAN AHEARNEZ: Well, *heir latest comments on
it vere more aimed at it was unclear.

¥R. ARLOTTC: Yes.

CHAIRYAN AHEARNE: TPrevicusly they had teen unable
to g¢ it out 3nd -

¥2. MELCTTOs: I would point out that it is in the
context of joing (inaudidle).

¥R. NCR3ERG: Yes.

CHAIR¥AN AHEARNE: VYes.

M2. KCRBERG: I think the most iagortant thing
here is that the ACRS comments really 4iid not address the --
had no disagreement with the ranges of these instruments.

CHAISNMAN AHEARNE: Right.

¥2. MORBZRG: Or the specifications. It was more
in the format and the way this juide was presented and this

sort ¢f thiag, is a3y understanding.

ALDERSON REPORTING COMPANY, INC.




10

n

.-

&

13
14
15
16
17

18

® ¥ B B

15

So it wasn't the technical content of the guide.
It is still correct in the guidance that is referenced here.

Another is sampling during and fcllowing an

ccident. One of the probtlems faced by the TNI-2 cperatoers
during and following the accident was the difficulty they
had in ob%aining and analyzing samples of the highly
radiocactive reactor conslant and containment atmcsphare.

There was nc capability at T¥I-2 to obtain and
analyze in a timely manner those highly radiocactive
samples. This lack of saapling capability resulted in
significant delays in obtaining critically needed
informatior which could have assisted the operators in
recognizing and coping with the accident.

This prcpecsed amendment regquires that LWE's are
provided with tha capability £or personnel to promptly and
safely cttain and analyze a reactor coolant or containment
atacsphere sample during and £ollowing an accident.

These capabilities must include either on line or
on site radislogical and chemical analysis facilities to
determine the degree of core damage, hydrogen in the
containment atmcsphere, total dissolved gasses and dissclved
hydrogen in the reactor cooclant, and the boren and chloride

content of the rsactor coolant.

o)
b |
(2%
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Y
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N
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In plant iodine instrumentaticon. 10

provides criteria for control of personnel exposures %o

ALDERSON REPORTING COMPANY, INC.



10
n
12
13
14
18
6
17
18

19

n

i3

24

P
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radiation in restricted areas, including airroerne

radioicdine. Whenever airrorne radicisdine concentration

[ B

exceeds spacified limits, exposed psrsonnel must take
precautions, such as wearing respiratcry protective
equipment,

Such acticns, particularly feor control roonm
personnel, zan sharply limit communication capability and
may even diminish their perfeormance capability.

Because 9f the aethcd used at T¥I toc determine
radiciocdine concentrations, these concentrations were

greatly overestimated z2nd resulted in co

e

t

"
(8]
[

room personnel
needlessly wearing respiratory protective 2guipment with its
associated operational problenms.

The purpose 9of this proposed amendanent is to
require improved accuracy for the measurement of airborne
radioicdine concentraticn within nuclear pcwer plants.

Next slide, please.

The second area, sgpecificaticns in the proposed
interiz rula that relate tc in grlant radicactive activity
considerations 2re: protecticn of safety equipment and
areas which may be used during and £cllowing an accident.

This progosed amendment addrasses two aspects of
radiation probleas enccuntered at the TNI-2 accident and

gccident.

0O

or

19

relative to any degraded

The release of large amcunts of highly radiocactive

ALDERSON REPORTING COMPANY, INC.
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material from the ccre can result in high radiaticn fields
wherever this material may be carried in the course of the
accident.,

Systems and components that were not designed to
accommoiata large radiation fislds may be severely
degraded. Alsc, safe access of personnel fcr operation of
vital equipment needed to cope with the accident may Dbe
jeopardized because of high radjaticn fields.

The purpose of this proposed dasign requirement is
to facilitate operations during ani following an accident in
areas affected by systems that may contain abnormally high
levels of radicactivity and to ensure that the equipment,
the safety 2guipment in proximity to the resulting radiation
fields are not unduly degraded.

Leakage integrity cutside containment. Several of
the engineered safety features and auxiliary systems located
outside reactor containrent will cor may be called upon to
function during and fcllowing a degraded core accident.
These systeas may carry highly radicactive fluids, and the
leakage from such systems must e minimized tc prevent the
release of significant amnounts of radicactivity to the
environment.

The curpose’of this prcoposed amendment, rzurgceses,

-

ar2 to reguire that avery reasonable effort be nade to

s :

ystems Py reguiring

n

eliminate or resfuce leakage £frcm these

ALDERSON REPORTING COMPANY, INC.
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a preventive maintenance program and periocdic test to ensure
that leakage is kept to the minimun agd to prcvide the plant
staff with current knowledgs of the system leakage rates.

The scurce term tc be considered for all cf the
above ragquirements as may be applicable is specified in the
progposed amandrent on protection of safety equigment and
areas which may be used during and following an accident.

This source ternm is essentially.the same that has
been used in evaluating compliance with 10 CFR Part 100.
That isg ~--

CHAIRMAN AHZIARNE: 7% percent?

¥R. NORBERG: No, Part 100.

CHAIEREAN AHEARNE:s I know, but --

¥R. NORBERG: That is 100 percent relesase of core
equilibrium noble gas inventcry, SO percent of ccre
equilibrium halogen inventory, and 1 percent of the
remaining ccre £ission products are released from the fuel
to the primary systenm.

It fucther specifies that for the containment and
areas affected by its atmosphere it shall te assumed that
100 percent of the cocrs noble gas inventory and 25 percent
of the core halogen inventory are uniforaly dispersed in the
containment ataosghere and that an additicnal 25 gercent of
the core halogen inventory and 1 percent ¢f the remaining

cor

i

fissinn preducts are uniformly distributed on surfaces

ALDERSON REPORTING COMPANY, INC.
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exposed to the ccntainment atmosph
COMMISSIONER GILINSKY:
core halogen inventory?
MR. NCRRBREEG: In terms ©

COMMISSICONER GILINSKY:

ere.

Wh

£ curlies?

Yes.

MR. NCRBERG: Oh, boy, dc ycu Xnow?

¥YR. ROSS: 100 and some

€§Ss I could give
COMMISSIONER GILINSKY:
MR. ROSS: I understand
CCHMISSIONER GILINSKY:

cf 100, 200 millien, 150 millicene.

millione.

19

hat is approximately the

About a 1CC million.

it t2 you in po

150 million cur

it is about 35

Well, it is on

¥BR. ROSS: it seens to me.

COMMISSIONER GILINSKY:

M3 . NORBERGs It should

OCkay, that is g

gnis.
ies.
pounds.

the order

ocd enoughe.

be ncted that this source

term will b2 reevaluated during the leng=-term rul

the consideraticn of degraded core
regulations.

Next sliie, please.

or melted core

CHAIRYAN AHEARNE: Are you going to get

this discussion how you arrived at
¥?. NCRBERG: That comes
discussion, res.

CH

Thw
| &
o

YAN AHEARN

()]

¢ Flines

ALDERSON REPORTING

the eight hour

at the end of

COMPANY, INC.

emaking ¢n

in safety
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MR. NORBEERG: Early in the ccurse c¢f events cf.the
TMI~-2 accident, when it wvas recognized that subdstantial core
damage had occurred, it vas also recognized that a2 large
amcunt cf hydrogen had beén genarated as a result of fuel
clad wvater reaction.

Subsequent assessnents of the accident by the
Lessons Learned Task Force and others pointed ocut the
discrepancy in the current regulations on hydrogen control
in 10 CFR 2art SO.44, and the resulting conditions at
INI-2.

As you know, 10 CFR S0.44 reguires that 2all LWR's
must be designed such that one, an uncontrolled
hydrogen-oxygen racombination will not take place in the
containment, or, two, the plant can withstand the
consequences of uncontrolled hydrogen-oxygen recomiination
without loss of safety. If neither of these conditions can
be shcwn the containment must be provided with an inerted
atmosphere or an oxygen-deficient condition ii ordar to
provide protection against hydrcgen burning or exr .esions
during this time.

Izier to the promulgation of S0.44 in 1S78 -=-

COMMISSIONER GILINSKY: How 30 you interpret
without loss of safety? Is that when you stay within the
safaty margins, the design margins?

M3 . NORRERXG: Yes, that is how I would interpret

ALDERSON REPORTING COMPANY, INC.



COKMISSIONER K 5 Well, without loss of
safaty functiorns.

COMNMISSIONER

The concern in particular

was that a2 flammable evant in the containment might take out
essential, both trains of essential safety systems that you
needed to control the ceore, keep it cool after shutdown, et
cetera, 9T in tha2 2vent of an accident to ke=p the
containment in shape, containment sprays ard s¢ on.

¥MR. NORBEEG: Or not fail the containzent itself.

COMMISSIONER HENDRIZs Keey the heat -~

COMMISSIONER GILINSKY: Well, actually what I
asking is, is it contaioment failure, is it containment =--
in terms of interpreting the rule, or is it staying within

design margins?

YR. BG3S: I don't tiuink prior to the last couple

of months w2 had ever focuse.i on beyond design pressure

capabilitis2s. As far as pr-essure would be concerned, it
wvould be design, not failure.

In interpreting SC.447°

Yas.

Prior to the promulgation of SC.ub

in 1878 all ¥ark I BWR's were required to inert in order to
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cosply with safety guide 7, contrecl 2f combustible gas
concentration and ccntainrent.

This guide specifies that 2 5 percent fuel clad
vater reaction should be considered to take place during the
LOCA blowdown; that is, within about the first two minutes

.0f a large break LCOCA.

The guide recommends inerting of small
containments to provide sufficient tize for combustibla gas
centrol systems tu reduce the hydrogen concentraticn
following a LOCA.

10 CFR SO0.44 gives credit for ECCS performance.
This Doils down to the design tasis of approximately 1
percent fuel clad water reaction or five times the amcunt of
such reaction as determined in complying with the ECCS
acca2ptance criteria of 10 CFR S0u€, whichever is the greater.

Now what this means is that if a plant just
com;lies with the EZCCS criteria which specifies a 1 peczcent
metal-vater reaction, then this criteria would reguire that
tne fuel clad water reacticn wculd be 5 percent. However,
as stated befcre, 2 lcwer limit is established cof 1 percent
in any case.

COMMISSIONER GILINSKY: And typically what is the
limit for most plants?

COMMISSIONER RENDRIZ: Cne percent, Lecause 211

of these ECCS aralyses come out well telow =--
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COMMISSIONER GILINSKY: Well belowv .2 percent?

COMMISSIONER FENDERIE: Below .2 percent, yes.

¥R. ECSS: Ne, there is two types cf pla-ts that
come clecse to being limited by the 1 percent metal-water
reaction instead of peak clad temperature, the nenjet pump
BWR, Pecaus2 it has a long heatup before the core spray
turns the temperature around, and the system 80 design.
Both of those come very close to being limited by the 1
percent, ani in which case times S5 would take them up to S
percent.

Cf course the system 80 has a large dry
containment, so even S percent is not a big problem for
thenm.

COMMISSIONEZR GILINSKY: 2But ycu say the effective
namber £or most of them is 1 percent, mos: c¢f the plants?

COMMISSIONER HENDRIEs I think so, yes.

MR. 50SS: Well, no, I think most -- even what I
would call a good PWR probably sives more than .2 cf a
percent coreswide metal-vate: reacticn. 1 would have to
check, but some typical number is .3, .4.

COMMISSIONER GILINSKY: I see. So it is somewvhere
between 1 and 57

MR, ROSS: Yes.

CCHNISSIONER EBEXDRIZ: Denny, I thought it didn‘'t

and that there wverzs =--
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COMMISSIONER GILINSKY: Well, it still sounds like
between 1 and 2 percent.

COMMISSIONER HENDRIE:s -~ the S0.46 calculations
typically ended up low encugh sc that the 1 percent was what
counted.

¥R, ROSS:¢ I would say generally the numbers, the
corevide metal-water reacticn is generally adove .2 and for
later plants it is pushing 1l.

COMEISSIONER HENDRIZ: Really?

MPR. ROSS: VYes.

MR. NORBERG: S0 you are getting up towvards §
perzent then?

¥R. ROSSs Yes. The ¥ark III I don't have a
number for. I really don't know what that is. If it is
important I could get the number in a2 few minutes.

COMMISSIONER GILINSKY: This is because of a
flattened flux distribution or what?

¥R. BOSS: Well, the system £0 just happens to
have a low reflocd rate and it takes a long time to turn
arocund. Thair flux isn‘'t any different than any other PWR.

CO¥MISSIONER HENCRIE: But thcse boilers must have
been pretty lcw, because my understanding at the time ve
made, wcrked out the revision to Eeg Guide 1.7 and that
subsequently becam2 50.4U4 was that the S0.46 ECCS

calzculation metal-water was low enough so that they would re
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working at 5r slightly abova 1 percent metal-water reaction

under 5C.44 and would be -- and that was low enough to allow

then to deinert, not to inert a2 containment.

¥R, 2CSSs That is probably true. It is the

nonijet pump BWR that I am sure that is near 1 percent. That

is the only one I am sure is high.

MR. NCRBERG: I think, Dr. Hendrie, that if it

calculates scmewhere below abcut .5 percent that they would
not have to inert their BWE, their containment.

COMMISSICNER KENDPIE: So a 2 1/2 percent
m2tal-vater is accommodated?

¥R. NCREBERG: Yes, or 3 percent would be
accommodated without inerting. So they can come == you
know, in they are well within the ECCS calculation of 1
percent, than chances are they wvon't have to inert, and it
is the staff's view --

COMMISSIONER GILINSKY: What is the cressover
point fcr inerting or not inerting under SC.L47?

¥P. NORBTEG: It is & percent.

CONMNISSIONER HENDRI

(83

¢ & percent hydrogen in the
containment.
COMMISSIONER GILINSKY: So most of the Mark I's =~-
MR. NORBERG: Most of the Matk I's =--
COMMISSIONER GILINSKY: -~ must not te making

anywhere near the numbers that yYou are =--
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CO¥YMISSIONER EENDARIF:; Yes, they are.
CO¥FMISSIONER GILINSKY: Then why arce they inerted?

CONNISSIONER EENDRI

(8}

: BEBecause they hadn't
ccllected themselves speedily when 50.44 was passed in crder
tc come in and ask for deinerting.

COMMISSICNER GILINSKXY: Oh, and present the
analysis?

M3. NORBEFG: That is right.

COMMISSIONER HENDRIE: Yes, just sc. And then
once ve got started --

COMNISSIONER GILINSKY:

4
g

sees.
COMMISSIONER HENDRIE: Once Thre~ Mile happened,
4hy --
COMMISSICNER GILINSKY: Sc in a way SO0.44 opened
the dcor tc deinerting?

COMNISSIONER E

™

NDpRI

14

¢ That is right,
MR. NCESERG: That is right. That is what it did.
COMMISSIONER GILINSKY: Okay

CONMISSICN

! HENDRIE: In fact, the revisions to
Reg Guide 1.7 cpened the dcer tc deinerting for most of
those plants. I have got 2 notion that %the reason most of
thea didn't come in and do it was -- on the Reg¢ Guide was
that it meant that they would have to petition the
Cemmission for reconsideration of their license conditions

which would have inerting in it, and then they would be
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vulnerable to a hearing and there was practically ncthing
they vanted tc 4o less than come to a hearing.

CHAIRMAN AHZARNE:s You don't do0 it unless it is
absclutely necessary.

COEMISSIONER EENDEIE: Se there was a reluctance.
Then when it becams a regulation why it seems to me they =--

CHAIRMAN AHEARNE: Well, they were when one of
these earlisr papers, when these guys wefe in, industrcy reps
did mention at our meeting here, they were preparing to come

in, except then the Three ¥ile Island came along.

COMNMISSIONER HENDRI

(03]

8 Well, I thiak GE was
encouraging them t5 do it becatse they would have liked, I
think, to have been relieved of the burden of having inerted
containments, 2t least for most c¢f their plants, and I
vouldn't be surprised what they were, bhad some sort of an
owners group that met occasionally and made =-- wvere
preparing to move in that directicn.

CCMMISSIONER GILINSXY: Is Fatch not inerted
because it has made an applicaticn =--

COMNISSIONER HENDRIEs Hatch 2 came along
sufficiently late so it rode 50.44 and didn't inertc.

COMMISSIONER GILINSXY: I see.

CONNIS

W

(&)

.
Y

N

11

R HENDRIE: Vernont is not-.inerted
because they beat us refore the Appeal Z2card.

CONMISSIONER GILINSKY: Not us.

ALDERSON REPORTING COMPANY, INC.
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Laughter.)
¥P. NOURBE=G:s Thcocse are the only twe operating --
COMMISSICNER GILINSKYs What do you mean wve?
¥R. NOPBERG: Thcse are the only two operating
PWR's that are not inerted, Hatch and Vermont.

COMMISSIONER H E: Yes.,

L}

"

XD

(A5

CONMITTTIONER G

i

LI

-
(2]
-~

Y: Well, wvhat wvas the
arsument ¢f the Appeal 3c0arcd on why it was okay?

COMMISSIONEZR HENDPIE:s What happened, the staff,
before the licensing board, the staff just assumed that they
would iner. like everybody else, and the Veramont Yankee
pecople grumped about it and the staff just shrugged and
said, you knew, you will have to de it. It Jjust that all of
the others are inerted, and we insist you ine=t, and that is
that.

So the staff didn't bother to present much in the
way of evidanc2. They Jjust said, we the staff think i:s
ought to e inerted. You know, so crdered. And %he
applicant came in and put on two days of witnesses about how
negative for safety it was *c¢c inert because cf the
difficulty of getting intoc containment. The board allowved
the hearing reccord to close in that fashion, and here was
the staff vith essentially no substantive evideace 2on the
record versus the applicant's substantial case, and the

Appeal 2ocari lcoked at that anéd saicd haha, they win.

ALDERSON TEPORTING COMPANY, INC.
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COMMISSIONER GILINSKY: Well, how could =--

COMMISSICNER HENDRIF: You know, weight cf the
evidence.

COMMISSIONER GILINSKY: How could they ignore the
regulation?

COMMISSIONER HENDRIE: 3ecause there wvasn't a
regulacion at that time.

COMMISSICNER GILINKSY: Oh, I see.

wi

COMMISSIONER HENDRIE: It was Feg Guide 1.7, and

(]
(o} ]

the staff and the ACRS were muscling pecgle by saying wve
won't support your applicaticn unless ycu knuckle under.

COMMISSIONER GILINSKY: OQkay.

COMMISSICNER HENDRIE; Vermont cn this particular
point didn't knuckle.

MR. ¥MALSCH: I think alsc the Appeal Bcard went
cff on a theory that you couldn't assume degraded ECCS
performance because that was a challenge of the EC.S
criteria and to re3juire inerting somehocw entailed that
assumption that the ECCS wouldn't weork and that wasn't
permissible.

CONMISSIONER2 HESDRIE: Yes. 3ut that was ancther
aspect of the App2al Board attack on the thing. It was much
more troublesome than the specific decisicn in the Vermont
case, because when the Commissicn later reversed 1t Jas to

reverse that general philosophlical argument and not %he
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particular Vermont decisiocn, which =--

COMMISSICNER GILINSKY: How could they avolid
inerting after S0.44 came in?

COMMISSICNER HENDRIEZ: Because they weren't
inerted. They were given a license and not reguired tc¢
inert to operate, and when 50.44 came in, 1f the staff had
tried to once aore inert them they would have produced an
analysis that showed that they fell under -- fell in the
clear under 50.u44,

¥2. ROSS: It would be like Hatch, would it?

COMMISSIONER HENDRIE: Yes, Sust like Hatch. It
wvould have been just like Hatch.

MR. YINCSUE: During this same period the
metal-vater fraction that uses the tasis change £frem S
percent decwn to 2ffectively for these plants a 1 percent
figure.

COMMISSIONER GILINSKY: I see.

¥R. MINOGUE: And that swung the balance back the

other way.

COENISSIONER HENDRI

(8]

the Appeal Zcard and argue on the one hand that Vermont

ought to inert even though we were in the prccess of

promulgating 2 reg guide under which it could then promptly

deinert, an? the Appeals Board -- you know, it was all guite

cleer to us, but the Appeals Zcard seemed to have z=cnme

ALDERSON REPORTING COMPANY, INC.
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trouble with £o0llowing the lecgic.

vo

Lia .

>
O

RRERG:s As we all know, the fuel clad water
reaction at TNI-2 may have been considerably higher than
what is called for in the current regulations, and it has
been estimated it could be as high as maybe 30 percent.

So in view of --

CHAIR¥AN AHEAENEs Do we have =-- I know each time
we hear these kinds of presentations we have that kind of a
statement -- are we pinning down any more specifically or
will it wait until we actually get a look at the core?

MR. BOSS: I asked our coperfcrmance tranch chief,
Dr. Johnston, that the other day, if he had any newvw insight
from variocus, the answer was no and they really didn't get
expect to get anything until we start lcoking at the ccre.
There has been no nev information. Speculation only.

CHARIRMAN AHEARBNE: And that is a speculative
number also cf course.

MR. NORBERG: In view of the TMI-2 accident, the
staff now balieves that 10 CFF S0.44 needs to be modified
and that it is prudent to require all ¥ark I and II
containments to be inerted.

COMMISSICNER GILINSKY: Can you tell me how many

k

L]
4

Mack I's and ¥a

"

‘s theres are?

O

¥R. NORZ

1
a

tGs There are, I think, a total of 36,

There are 15 new ones coming in and 20 that are cperating

ALDERSON REPORTING COMPANY, INC.



10
1"
12
13
14
15
16
17
18

19

21

N

24

32
novw, is my understandinge.
MR, RCSS: Did you refer Zust tc operating plants?
COMFISSIONEE GILINSKY: Well, no, the total.
¥R. E0SS: That is the total, I think.
COMMISSIONER CILINSXY: There are still 16 Mark
I's and ¥ark II‘'s --

¥R. NCR

(8¢}
"

RG: But of which akout 18 of those --

h

¥R. ROSS: I think there is cnly one Mark I left,
I believe, and I think that is FERNI, that is not running.

COMMISSIONER GILINSKY: Sight. €So there are 1S5
Yark Il's and they are in the pipeline?

¥3. NORBERG: I think that is correct. I think
the total -- when we were doing the value impact statement
there wvere a total of something like 36 Mark I and II's, and
I believe that -~

KR. ROSSs Yes, that is right.

¥R, NORBERG: =-- 18

Q

f them, like you say, ars
already inesrcted.

Going on then, ve say for all other =--

CHAIE¥AN AFEEARNE: Yes. I guess the inerting cost
of 16 Mark I and II plants, a total of 26 glants, so it must
be 20 that are already inerting.

3. NCRBERG: Yes.

"‘

or all other LWR plants the
progposed rule is reguiring design analyses £or measures teC

handle largs anounts of hydrocgen. These design analyses are
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to consider up to 75 percent fuel clad water reacticn that
takes place over an eight-hour period.

CHAIP¥AN AHEARNE: Could you say a few words about
hovw you chose those twWo nunters?

¥R. RCSS: Well, it is not a very scientific
number. When we look at =-- it is certainly not related back
to the one datapoint we have from Three Mile.

CHAIRNAN AHEARNE: Which, as you have Jjust
explained, is a sort of fuzzy datapoint?

M3. ROSS: Right. Well, no, at least we know the
tia2 reasonably well, althcugh we may not know the height of
the curve. But it could be as short as two hours if you
postulated the sequence that is going to take you all the
vay to core meit.

I don't think the eight hours or twe hours is
particularly iaportant, and --

CHAIRXAN AHEARBRNE: It is the rate difference
between those two =--

¥3. ROSSs No, I don't think so, right. At least
I wvould hope that there wouldn't be a facility that could
stand eight but not two.

CHAIRMAN AHKEARNE: Well, would a recombiner be
able tc handle eight and not two?

¥2. R20SS: \No.

CIAIZ¥AN AHEASMNE: Cr is that still too fast for
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MR. ROSS: No, there are several orders of
magnitude. They can handle a tenth of a percent per day, so
it vouldn't make any difference to a recom Or to a purge
either one.

SO we will probably just put a short period of
time in there and have just as gocod a rule. We just want to
make sure it was short.

COMMISSIONER HENDRIZ: Well. there may turn out to
be a substantial difference between several hcurs and two
minutes.

MR, KOSS: Yes, I agree.

COMMISSIONER RENDRIE: So if you bring the time
down to arbitrarily short times you in effect acn't allew
any measurement cf apprcaching flarmability concentration,
actions that take place, turn on igniters or runm a guench
system. And there is nc time at all fcr heat remcval
either. You have tc take the £full energy burden all at
once2. And I suspect that that makes a whale of a lot of
difference. Yy own =--

CBATIRXAN AEEARNZ: But you are not saying that the
tvo to eight hours =-

COMMISSIORER HENDRIT: VWell.

CHAIRMAN AHEARNE: Because if you are, if there

really is a significant difference, then I guess cne oucht

ALDERSON REPORTING COMPANY, INC.
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to at least take into ccnsideration what is the pessible
impact if it is -~

MR. ROSS: FHere is the difficulty we are in. Wwe
can postulate a sejuence, for example loss of all --
complet2 station blackout, loss of AC, loss of DC, where the
only thing that would happen is you just sit there and beil
the water 0ff, tecause ycu wouléd have no cocntrol, no heat
removal, nothing.

If you analyze that seguence, you know the thermal
capacitance of the core fairly well, and you can calculate
r2asonably well what the hydrogen production would be and it
would, in an hour or twc ycu are going to get essentially
all the reaction. And of course this goes to core zelt.

You could postulate though at the end -- magically
at the end of say 60 percent reaction and just tefcre the
thing is ~--

COMMISSIONER HENDRIZ: 3But that is just on a
thermal balance?

Y3 . ROSS: That is rcight,

COMMISSIONER HENDRIE: That is not taking into
account the availability of water vapor once you boil it out
of the ccore?

MR, FEO0SSs Well, yes, it is. There is a
calzulation I was talking atout done with a code like MARCH

that would have a source of steam, and it accounts for the
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interchange, plus or minus, with the steam. In other words,
some portion of the core the steam would be 2 heat scurce
and some would ke 3 sink.

But these calculations I think are reasonalbly
fictitious becavs2 they suggest that you kncw how you are
going to get the degraded ccre but not the molten core, and
I don't think we are that smart yet. Eut it can be used to
give the lower limit in time, and the lcwer liait is an hour
or two. I don't think it can get any shorter than that.

COMMISSIONER GILINSKY: Are you talking about the
time to generate the hydrsgen or the time to release it to
the coatainaent vent?

¥R. ROSS: Well, I am assuming that the releacse
from the core is the same time as the release tgo the
containment, and what I am talking about is the tire it
would take to beoil the system down, heat the ¢ 're up, in
reaction of course with the =-- the metal-vwater reaction == ==

CHAIRMAN AHEARNE: ~-- negligille time transfer?

¥R. BOSS: The transpcrt time would le negligible.

COMMISSIONER GILINSKY:s Eut that wasn't the case
at Three Mile Island, was it?

MR. RCSS: Nc, because there wvwag some sterage in
the -- because, you see, in this sequence I am talking about
the relief and safety valves are oten or S%mething that was

open, and ysu are getting a =-- it is an uncontrolled

ALDERSON REPORTING COMPANY, INC.
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! release, and of course THI was a semi-contreclled --

< COMMISSICNER GILINSKY: %hy do you need to get

3 jinto that at all? Why den't you simply assume a range of
times cover which the material, hydrcgen would be released to
S the containment from one hour to saveral hours?

8 MR. ROSS: That would be okay toco. I don't think
7 it would dominate the accident analysis, and over a range of
8 one to eight hours would certainly be an acceptable way to

9 phrase the rule also. It might even ke preferable.

0 CHAIRMAN AHEARNE: It seems to be preferatle,

1 given your answer. At least I would think so.

12 MR. ROSS: Yes.

13 COMMISSIONER HENDRIE: I think you are driving

4 4own to unr2alistically short times.

15 COMMISSIONER GILINSKY: Yocu mean one hour?

16 COMMISSIONER HENDRIE: Yes. I have got 2 notion
17 t¢hat with that kind of -- by the time you jet down to =-- as
8 you come dowa to shorter and shorter times you pose a more
19 and more difficult design problenm.

20 COMMISSIONER GILINSKY: Wasa't that zoughly what
21 happened at Three ¥ile Island?

- CIOMMISSIONER HENDRIE: Well, you got a good chunk
B of it in that‘hour early in the morning, but there were some
24 oth;t kigh temperature periods during the day. I rementer

25 there was a ¢ me when they had it cut off later in the

ALDERSON REPORTING COMPANY, INC.
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morning. The high pressure injecticn cut off. And then
there was 2 time later after that when they spent some hours
trying tc bring the pressure of the system down, and it is
clear that they were, you know, steam =--

COMMISSIONER GILIVSKY: Well, I would assume there
was release during that period., I would assume it was
released during that period when they were bringing it down
rather than at the earlier time when 1t was qenetated.

COMMISSIONER EENDRIE: Well, I think they probably
got a little early on, got scme of it early on, but the
times during which the core must have been, elements cf the
core aust have been at temperature and able to produce
substantial amounts of hydrogen, the metal-water reaction, I
think at Three Mile was of the order ¢f several hours rather
than that initial 140-0dd minute period.

COMMISSIONER GILINSKY: W%Well, in any case I would
focus on th2 ra2lease rather than on the generaticn; I mean
if you believe that it is the same that =--

¥« ROSS: I thipk it would ke prudent tc assume
that there is no dzlay anyvay, storage in the systen.

¥R. NORBERGs I think the answer to Chaicman
Ahearne's guestion, the reason that it was specified thi
way in the rule is that we did not want to try tc specify
scenarios for this situaticn, which is akout what you weculd

have to do in osrder to start putting this thing in +¢ime
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CHAIREAY AHYERENE: My concern I guess I try to
clumsily state it, is that if the results, the analysis and
the interpretation of the analysis is going to lbe
significantly dependent upon ths percentage and the tine,
then you would have to have some pretty good reasons for
choosing the specific numbers. And if we don't have those
really goocd reasons, then I would think you would have to at
least leave open the possibility of lockiag at a brcader
range.

MR. BOSS: I only answered half the question. The
7S percent was based on the general feeling that that is
vhere a degraded core stcps. You go much beyond that you
are into a molten core, and that is another rulemaking.

CHAIRMAN 3HEARNE: Okay, but what you are saying

there is that the analys‘: suld lcok at =--

y

-
i v e

¥R. RCSS:s [ g

CHAIRMAN AHEARNE: You are nct necessarily yet
saying that you have reached the conclusion that the
mitigating features ocuzht to be jut in place toc handle that,
or are you?

¥R. EOSS: Well, that is right. The analysis for
some reactor, fcr examrple, could well be that we can't stand
85 percent -- 75 percent in eight hours. That docesn't yet

mean anything has to te done.
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Azain, if the r2sults were vary sensitive, that I
could stand 75 but not a 1C0, then I think that is trying to
play it too close also. If we want protecticn at a 100 we
should want it at 7S.

MR. NORBERG: Well, tc go on, then =--

COMMISSIONER GILINSKY: Cculd I just ask one more
gquestion? When we talk about these percentages, it is a
percentage 2f what? When we say percent metal-vater
reacsticn, are we just talking alout the clad or are w«e
talking --

MR. ROSS:s Fuel clad, yes.

CHAIEMAN AHEAEBNE: The particuluic percent here is
percent of £fuel cladding.

COMMISSIONER GILINSKY: Z2ut there are other pieces
of zirconium metal in there, aren't there, and certainly =--

MR, B0SS: A BWR has a massive amount of zirconiunm
in the =-

COMEISSIONER HENDRIE:s It is the fuel clad,
classically is the fuel clai around the pellets sad does not
include the end tubes, end plugs or other zirc alloy
structural msembers, and the reason 3just is that you have
much less opportunity tc raise that stuff to the kind of
temperatures that are needed, a couple of thousand dagrees
Fahrenheit, to cet a fairly rapid chemical reacticn going.

In order to get nmetal-water reaction £or the end

9 ALDERSON REPORTING COMPANY, INC.
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pieces and zirc alloy structural members in the core, you
would have to melt the whole bloecdy thing down and have
essentially a several thcousand degree nelt somewhere down in
the bottom and then in contact with water vapor, and then
indeed you would get some zirconium-water reaction. G:=ut
that ig ==

COMMISSIONER GILINSKY: Is that true of the pieces
in the guts of the core as well?

CCMMISSIONER HENDRIE: OCh, yes, I think so.

Things like channel bcxes --

COMMISSIONER GILINSKY: Yes.

COMMISSICONER HENDRIE: -~ frames on the elements,
the cladding around the contrecl rod fingers, for instance.
You just need that intimate heat transfer contact rtetween
the high temperature fuel and the external world in order to
get the zirc alloy up there. :

COMMISSIONER CILINSKY: And that seems reasonalble
for end plates, but I guess I am a little surprised that it
is also tru2 for zirc alloy in the caenter 2f the ccore.

COMMISSIONER HENDRIE: Companion rods and se on?

Well, the thing that distinguishes the fuel clad
in the pellet region from all other material is that that
material foras a boundary around the hot fuel, within which
the energy is teins; generated and is therefore the heat

conduction path. All the energy has tc flow out through
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that cladding. That is not true of any of the other metal,
and you just don't develop then the very large delta T == ==
because the ambient after 2all is going to be a few hundred,
four or five hundred degrees F. cr something like that,
vater and steam ani the background temperature of the
vessel, as the radiaticn sink =--

COMMISSIONER GILINSKY: Yes, but when you are
right in ths cesnter you can't see cutside, any direction you
look you Jjust see rods, I assunme.

COMMISSIONER HENDRIE: Yes, but the thing is
immersed at least in a steam atncsphere.

CHAIRMAN AHEARNE: Have you done code runs perhapgs?

M3, ROSSs: Not tc answver this guestion. The cnly |
thing that would shed light only goes up tc a point, We
have heat transfer tests with unfyelaed reds, but these tests
stor around 2000 degrees Fahrenheit. And they suggest that
the unfueled, unheated rod would lag the heated temperature
by two or thr:e hundred degrees when ycu have a low, a
relatively low cooling rate.

The thing that is inconsistent about the
calculations wve ars talking abcut, if you don't want to e
steam limited ycu have to supply a 1ot of steam to convert
the zirc alloy. If you supply 2 1ot of steam, then you are

probably coing to keep these unheated things &

]
=
te J

b ]
iy
w
"
o
=
®

local saturaticn. Z2ut the thing we haven't done is do

o3
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individual fuel pin calculations up to the high metal-water
reacticns, given 2nough stea® so that the zirc alloy is not
steam limited. We are Jjust not in a production basis on
that. I think we could be but we haven't done it vet.

2. NORBERG: Well, the measures that ve arce
requiring the people to analyze include inerting, hydrcgen
recombiners, purging, halon suppressing, filtered vent,
hydrogen combustion or ignition systems, water £cg-spray
systeas, ani combinations of these or any other things that
they believe can handle this problenm.

And for operating plants these studies are to be |
completed six months from the effective date of the rcule. |

Another proposed modification to 50.44 is to
reguire that dedicated penetrations be pfovided for plants
that rely upon external reccmbiners or gpurge syste:s to meet
the hydrogen control requirements.

The TXI-2 plant had capability to connect hydrogen
racombiners; however, the design was susceptilble to single
active failure and possibly even degraded performance of the
recombiners.

This modification will eliminate these problenms.

CRAIRMAN AHEARNE: What plants does that really
cover? Since what, 1970. The plants have been required to
Pave recombiners?

MR. NORBEEG: Yes, it would be those plants that

ALDERSCN REPORTING COMPANY, INC.
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now have the capability to hook up a racombiner, but they
may not have a dedicated penetration. If you remember in
TMI the way they hooked up the --

CHAIR4AN AHREABNE: Yes, I remember that.

¥R. NORBEEG: =-- was through, you know through
their main --

CHAI2YAN AHEARNE: No, I vas just trying to get a
sense of what class of plants was that --

MR. NORBERG: Yes, it is those basically from I
guess about November Sth, 1370 on that were required tc have
recombiner capakility.

The ones prior to that only required purge.

CHAIRMAN AHEASNE: All right, and it is =--

MR. NCRBERG: I am not all of the plants have this
problen.

MR. ROSS: I don't have an inventory of which one.

CHAIRXAN AHEARNE: Yes, but this would Dle
requiring chough for all plants t2 rely upon purge to put in
external recombiners.

M2, NCR3ERG: That is another requirement, ves,
that is correct. -

MR. RCSS: Eut we vanted to get intc a pecsiticn
where if you had hydrogen generation like the rates of S0.4u
i§ tcday, there was a reasonably small amocunt, and you had

cadiolysis and a zcontinuing hydcocen generaticn, such that

ALDERSON REPORTING COMPANY, INC.



10
1"
12
13
14
15
16
17
18

19

21

N

24

45

in a matter of weeks you were 32ing to have to purge the
containment or be up at the lower conbustible limit. We
wvanted that facility not to have to purge.

That would mean he would have to get a

penatration, an external hardware shielding, but recognizing

that it amaight Pe wa2eks before he needei it, he could move

a recombiner from somewhere else. And the rule as written

in

doesn't reguire him to have it at his facility but be ready

to accozmmedate in 2 few days.

CHAISMAN AHEAPNE: Do Hatch and Vermon:t have
recombiner capability?

¥8. BOSS: §Who, Hatch?

I don't knowe.

CHRIERMAN AHEARNE: 3Z2ob?

MR, TEDESCC: Yes, Hatch doces. Vermont
(inaudible).

¥8. MORBERG:s I think wve have two things here.
are talking about requiring plants that ncw have the
creacombiner capadbility to have dedicated penetration =--

CHAISMAN AFEARNE: BRight.

MR. NOBRBERBG: =-- and those that earlier only

or

relied cn purge systems toc now have capability tec hook up
recoabiners, which also has toc be dedicated.
CHAISNAN RABEAENE: Right, and so I am trying to

figure now, very briefly you have been talking about Mark

ALDERSON REPORTING COMPANY, INC.
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and II and we also have the ice condenser issue. »hat of

B

these requirements would be laid on? guess the lark I's
that are inerted neither of those apply to. Is that correct?
¥R. ROSS:s That is right.

CHAIRMAN AHEARNE: All right, Hatch you say
already has the raccmbiner, sc there it would re the issue
of vyou would have to make sure it has dedicated per=2tration.

¥R ROSS: That is right.

CHRAIRMAN AHEARNE: Vermont Yankee, ware it not to
be raquired to be inerted would then have t2 -- right now it
relies upon, would te classed as a plant relying cn what?
The purge system?

MR. NORBERG: Purge, yes.

CHAIRMANY AHEARNE: All right, hcw abcocut the ice
condensers, which wculd not be taquired under this to be
inerted? Do they have recombiners?

MR. RCSS: Yes, internal. So they don't have to
worry about either one of these.

CHAIRMAN AHEA3NE: I see, they all have internal
racombiners?

¥R. ROSS: Yes.

COMMISSIONER GILINSKY: W®hy do we have recombiners?

¥R. 80SSs For the long-term =~

CIENISSIONER EENDRIEs Radiolytic hydrcgen.

MR+ EOSS: == hydrcgen generation on top =-=- a

ALDERSON REPORTING COMPANY, INC.
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radiolysis on top of the thresheold cf hydrogen from the
S0.44 assumpticn.

COMMISSIONER GILINGSKY: Fow much can get generated
that way?

MR. BOSS: How much 4c you generate? It must Dbe
slightly less than a tenth cf a percent per day. To me -~

COMMISSICONER GILINSKY: Because that is the
capacity of the ra2combiners?

¥R. ROCSS: It is less of a tenth of a percent per

L3

i4ay because the recombiner turns it around, and =--

COMMISSIONER CGILINSKY: What is the concera about
genarating a tenth of a percent per day?

COMPISSICNESR HYENDEIE: Well, just that you build
up a flammable concentration cver time.

MRE. NCRBERG: Cver a long period of tinme.

MB. EOSS: There are several sources. Therze is
also a potential for a corrosion source. There is -- sonme
of these plants inject caustic =-- == and there is even a
tiny bit from the indigenous hydrocgen that was put in there
to begin with, not much, but --

COMMISSIONER GILINSKY: Well, so over =--

COMNISSIONER HENDRI

s

¢ But the main concern here
vas thaz with a majcr accident, fission prcducts distributed
in the water so that it wasn't just the radislytic

deconposition from a core with f£issicn products contained in
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1 fuel oxide, in Zuel rods, and you were Jjust getting the

2 gamut through the shell, but if you had fission products out

3 in the wvater, the concern was that the radiolytic

4 deconposition rate might be high. So one went and looked at

5 the decomposition rates in variocus experiments and so on and
6 took you know sort of reascnable upper bound sort wf values
7 and then looked at measures to b2 able to stand that

8 hydrogen generation rate over a long period of tinme.

9 ¥R. POSS: In some instances 17 =--

10 COMMISSIONER GILINSKY: And the concern is what,
1 that you will somehow hara equipment or what?

12 COMMISSIONER HENDRIE: No, that you will go

13 flammable in the zontainment and get a burning --

14 COMMISSTONER GILINSKY: ¥No, I understand, but =--
15 COMMISSIONER HENDRIEZ: =-- or a detonation.
16 MR, ROSS: The concern was generally ccntainment

17 pressure.

18 COMMISSIONER HENDRIE: Containment integrity

19 bpasically.

20 MR. ROSS: I don't recall at that tine --

2 COMMISSIONER GILINSXY: Over a pericd =-- I mean it
2 yould take many months then to get =--

z CIMMISSICNER H

1

NDRIE: Well, depended on =-=- it
24 gasexs to me those -- lat's see, help me out, Eob.

23 ¥3, B0SS: Several weeks is what I call --

ALDERSON REPORTING COMPANY, INC.
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COMEISSICNER H

te1

NDRIE: Large PWR's cculd get
flammable, sort of taking, you know sort of worst case
gel eration rates from radiolytic decompositicn in what,

soveral weeks?

Y

Re. RCSS: That is what I rezxember, yYes.

OMMISSION

1

R GILINSKY: Well, it may get

a0

flanmmable, but they are not, they can easily take the
pressurs.
MR. EOSS: But barely detconable, yes, right.

couM

(=)
wvi
wm
—
(&)
=
t*
b8 |

GILINSKY: You are talking about

BWR's or PWR's?

1)

COMNMISSIONESR !

= o

{ENDEIE: EBEut yo2u Xnow, wWe were

¥

regarding, we weren't allowing a flaming ir the hydrogen in
thecse dayse.

COMMISSIONER GILINSKY: So tha+< was just a line
you drew?

¥R . ROSSs That is right.

COMMISSIONER HENDRIE: We just said 4 percent
hydrogen and that is it, you don't g0 up there.

COMMISSIONER GILINSKY: All cight.

M}. NCRBERG: Well, regarding the purge, the
requirements to put recombiner capability on the old plants,

there are about 40 plants with CP applications. Cu

"

notice
is prior to November S5, 1970 that this reguirement would be

involved with. A4nd this requirenent was not included in the
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letters to the licensees and applicants. Hewever, the staff
now believes that means other than purging and venting
should be available to reduce the likelihcod c¢f the release
of radicactive material to the envirc:ment in the event cf a
dagraded core situatione.

Ancther hydrogen-related regquirement is propcsed
in the rule to provide operaticnal capability when reeded :0
enhance primary systemz cooling capability under accident
conditions.

This proposed requirement is for highpoint vents
in the reactor primary cooclant system. The purpose of this
design requirement is to provide the operators with the
neans for rapidly purcing the primary coclant system with
noncondensable gasses that could accumulate and possildly
degrade or even pra2vent alaguate core cooling flew,
particularly under natural circulatinn conditions. Such a
situation as occurred at TNI-2.

COMMISSIONER GILINSKY: What, you told me last
time, I am 2fraid I have forgotten the ansver =-- what did

you 4o about the two conflicting requirements on the on

iy

hand recguiring that a vent e available tc vent large

'y

amounts of hydrogen fairly guickly and the cother that they
need to demaonstratz that in doing sc they had to stay telow
4 percent? Was tha2 last part dropped?

¥R. 20SS

.-
'n
[
“l
-+ 4
(8
-

ot
®
m
®
o
8
1]
3
[ 8]
19
"
. =
prel
)
O
Q
”
(a4
-
W

ALDERSON RE>ORTING COMPANY, INC.



10
n
12
13
14
15
16
17
18

19

21

24

a1

October 1979, whichever, clarification letter had mentioned
tcying to keep, that you shcoculd try to keep the hydrogen
down below U4 percent cor some number. On further reflection
we decided to excise that from the glarification package
that ve intend to go out =-- well, it was due to you today I
believe or %omorrow =-- such that the plant operator would
focus sclely on getting rid of the hydrcgen and restoring
core coecling at whatever rate was appropriate, whatever rate
he could do it.

Now if you do certain calculations yosu could show
that at high pressures that would mean getting rid of encugh
hydrogen to be eguivalent to a large percent of core
metal-vater reaction, and if you distributed it all at once
and didn't burn it, then you could have a high containment
concentration.

COMNMISSIONZR GILINSKY: Well, I don't kncw whether
this is the right time to discuss that, tut I was wondering
how you square that with the ra2st of the rule.

VOICE:s I 4deon't think we do. We just admit that
it is in there.

¥8., RCSSs Well, I don't think it is =--

COMMISSIONER GILINSKY: A rather disarming
approacn.

MR. EO0SCs I don't really think it is agreed it is

inconsistency. It says have the ability to get rid o0f the
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noncondensatle in a short period of tinme. The alternative,
if you had this large amount, the alternative to getting rid
of it might be melting the core.

So it is, you know, what it does to the hydrocgen,
to the containment latasr on could be the laast of your
problens, if you had this stuff.

I am not sure it helped any, but there are other
places where regulaticns are not perfectly consistent and
that what is conservative f£for one may le superconservative
£or another. And in particular, Part 100 releases versus a
design basis loss of coclant.

COMMISSIONER GILINSKXY: Except I think ve have
tended to g2 the other way in conservatisme. If£ I remember
correctly, 50.44 or Reg Guide 1.7 or both have gct some
statements such as it is perfectly consistent with
regulatory practice to be more conservative with a
containment than with the cther parts ¢£f the system. And
that is where you get the factor of S in all that.

And I guess I think that that was a perfectly
reasonable apprcach. Here one is going in the opprosite
direction.

VOICEs No, I don't really think it is the
opposite direction because what you are really trying to do
with this vent situation is prevent a meltdcwn. And if you

can't do that, whatever else yo2u have is of no avail. So
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that is where the most conservative ought to ke in your
regquirenent, the way I look at it, even though that
conservatisa might result mechanistically in lecss of the
containment. You have got the mest coaservatism in place.

COMMISSIONER GILINSKY: Well, in terms of the
decision as you put it, I mean given that bad choice, you
make the test of it, and I guess you are probably making the
rizht ds2cision. But that =-- I guess what I am getting at -
we have talked about this a lot, this isn't the first time
ve have been over this, and my point is that I guess I
wouldn't want to b2 faced with that choice and weuld 1impose
regquirenments on the containment in the first place.

M. R0SS: I think the issue is kind of nmoot
because if you interrupt core cooling, your reactor system
pressure is 50ing to go up and 1lift the relief valve dnd let
the gas out whether you want it tc or not, except it may let
out more water than you would like it to let out, along with
a certain amount of hydrogsen.

CRAIRYAN AHZARNE: Bod?

MR. YINOGUE: I tnink the key is directed at what
we are intending t2 do with this particular division, is to
give the operator certain capatbility. In a sense it is
inconsistent, in 2 sense it is not. ©ZEut we are really
aiming at sometnhing different here. It is tc provide the

operator with certain capability tc take action in sonmz
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! extreme case, fot that they are helpless and unatle tec cogpe
2 yith iz,

3 The rore normal mcde would be to be concerned

4 about the containment. It is a juestion of an addiiional

5 element of speratisnal flexibility to deal with an active

6 situation. That .s fundamentally what this is aimed at.

7 COMNISSION

] GILINSKY: But suppose we go back to

8 Three ¥ile Island and clearly it would have been helpful to

M

9 have a vent to relszass the hydregzen, but yet people managed
10 ¢o deal with it withcut the vent. On the other hand, had
1 there been 2 weak zontainment surrouading that primacy

12 system the situation would have been very bad. I mean ycu
1B yara telling me hov many curies there were rsughly in that
4 containment and some fair fracticn of the inventcry that you
5 javz me the number for.

16 So it would seem to nme that the lesson is, first
17 of all f£ix up the containments where you need to tecause --
18 or at least help them cope with the pressures. That seens
9 to me tc be the more pressing item than the core vent.

20 Now maybe th2 cn2 is sasier to carcry out than the
21 other, and there may be reascns for proceeding a listle

2 4Jifferently. 3ut at least lcoking at i* in a fairly simple
B yay, that is the way I come out.

24 CHAIRXAN AKEARNE: Well, let me go back tc the

P point that 25b just made, at least one arguaent for what

ALDERSON REPORTING COMPANY, INC,



10

n
12
13
14
15
16
17
18

19

21

24

23

they are putting f£orth on the vent is just as Beb said, it

Y use but it

b

is not an instrument that ycu would autcmatical

0

does give a capability for use. In the Three ¥ile Island

"

situation, as you point cut, it would have been nice to have
that to be used, not saying that it vas =--

COMMISSIONER GILINSKY: Well, I am not suggesting
that we ought not to have the vent.

CPAIREAN AHEARNE: ~-- automatic =--

CONMISSICN

(8]

B GILINSKY: I am talking about the

v

priorities.

MR. MINOGUE: If you have a lot of time, there are
other ways of getting rid of the hydrogen, play the gama of
solubility and so on. But the time is relatively short,
foresee some chang2 in cooling mode or some transient, you
really are concecrna2d about imposing this on the plant. It
seeYs important tc me, almost regardless of what this may do
to the containment, to give the operator some capability to
make sure that whatever else nappens that core is not melted.,

That really is the intent here. It is an
operational capability to be available in some odd set of
circumstances where you do not have time to get rid of the

hydirogen in 3 more leisurely way. S0 you must act fairly

proaptly.
MR. NORBEEG: I have one more slide.
CIOMMISSIONER HENDRIE: Before you charge off that

ALDERSON REPORTING COMPANY, INC.
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one and tefore we set off highpoint vents, as I read the
language of the supplementary information and then the ctule
language on the hizhpoint vents, it sounded like you were
going to stick a vent on every high point in the primary
system. Could somebody tall me what the intent is? 1Is that
the scheme?

MR. RCSS: I believe that a U-tube boiler, a
U-tube PHAR --

COMMISSIONER HENDRIE: No, that is dealt with
explicitly. The U-tube steam generators are explicitly
dealt with when you say you are right, you can't == == in
every damn tube =--

¥R. ROSS:s No, I am just characterizing =--

COEMISSIINER HENDEIE:; -~ but when I read that
thing why it sure sounded like every other high point in the
system was 3o0ing to have a hole and an == == line.

MR. RCSS:s Let me put it this way: the
Westinghouse and CE product line I believe would =-- the
pressurizer and th2 upper head, and for the EEW prcduct line
the top of the heot leg, in addition. I believe that is a
complete set.

And of cour:e most pressurizers already have a
vent. Scme pecple may well be venting the upper head tc the
pressurizer and then the pressurizer would be kind cf a

collection point. And since the pressurizer is uysually
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higher than everything else, it is possible that the BELW hot
leg night vent to the pressurizer also.

In other words, that is a pecssible way t»n get oul
of it. And we just haven't seen specific designs.

COMMISSIONER HENDEIE: Okay. '

¥R. NCRBERGs Okay, last slide.

I thought I would give some rationale for what ve
are doing here, and the staff rationales for the hydrogen
management position, and particularly the requirements for

inerting Mark I and II cnly and only performing design
studies on the other plants is as followvws:

Hydrogen control is largely a volume dependent
situation, all other factors teing more or less equal. That
iz, hydrcgen combustiorn only occhts for a range of
hydrogen-oxygen mixtures, with the lower limit deing about 4
percent hydrogen by volume.

It directly follows then that the larger the
volume in the containment, the more hydrogyen it can
acconmodate before a combustible mixture is reached.

The EWR Mark I and II containments have the
smallest volume; therefore, they can reach a combustible
mixture with a relatively small fuel clad-water reacticn;
i.e., less than S percent.

Ize condansers and RBRWR Mark III containments have

larger volumes and are 2stimated to reach combustikble
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mixture with abdout 18 == 10 to 15 percant fuel clad-vater
reaction, and large containuents can accommodate at least 40
peccaent fuel clad-water reaction without reaching 2
combustible level.

Thus, the small containments have the least margin
for reachiny a combus.ible mixture. Containment scrength is
another important parameter when assessing hydrogen
management.

The staff has performed analyses that compare both
containment design pressure and the estimated pressure for
structural failure of the containment as a function of the
combustion of h ircgen £from a given percent fuel clad-wvater
reaction. These studies have been extensively discussed in
the SECiI-80-107 papers.

The bottomline is that large dry containments can
take combustion of hydrogen from essentially 100 percent
fuael clad-water reacticn, Mark III and ice condensers can
-ake combustion of hydrogen frcm about 20 to 2S5 percent fuel
clad-vater reaction and Mark I and II's can take combustion
0f hydrogen from less than 1C percent fuel clad --

CO¥XISSIONER GIITNSKY: When you say can take,
this is wvhat, the failgre?

¥R. NCREBEEGs I think it is the failure strencth,
to the calculated failure point, the yield point.

CMMISSIONER GILINSXY: Ch.
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CO¥MISSIONER HENDEIE: Steady down for about the

same =--

¥?. NORBERG: orry, I think it is the ultimate
straagth, is that right?

COMMISSIONER GILINSKY: Well, anyway something
like that.

MR. NORSERG: The failure strength is the ultimate?

¥%. ROSSs Yes, right.

MR. NORBEPG: Yes, it is the ultinmate.

M3. RNSS: Anytime we use the word "failuze" =-- I
think we have menticned this before; it is a very ideal.zed
thing, and local failures arcund penetrations have not been

calzculated.

different nunber.

A more exact calculation might give you a
We are talking about just ideal material.

COMMISSIONER GILINSKY: These are conparative =--

¥R. ROSS: Yes.

MR. NOREZIRG: And i: is at the ultimate strength,
I think, that you calculate tc, cight?

¥3, ROSS: Wwa report two numkters on the structurul
capabilities, yiell and failure.

MR. NORBERG: Yes, rizht. This is the failure to
failure nowv.

Aad thus, there is ccnsiderable margin fcr lacge

centainments,

and even

lesser margin fcr intermediate containments

lass macyin for the smallest containments.

ALDERSON REPORTING COMPANY, INC.
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The third factor of the staff's rationale is
related to speration with inerted containments. The Mark I
containment designs permit inerting, and there is
considerable satisfactory operating experience with inarted
Mark I containments.

Ize condensers have not been designed for
inerting, arnd the effects of cperating in such an
environment are unkncwn. Further studies are needed before
such a reqQuirement could e imposed on an ice condenser.
These studies should e a part of the propcsed rcule.

An ignition system has been proposed by TVA for
the Sequoyah ice condenser plant. This feature is not
called out as a reguirement in the rule since the staff
feels more 2nalysis is needed.

The staff believes that during the interim period
befcre the long-term rulemaking is completed, the issue of
distributed ignition systems for ice condensers should nct
be treated by rulemaking but should be addressed on a case
by case basis once the decision has been reached fcr the
Sequoyah plant.

Probabilistic risk studies have been performed on
Mark I plants and ccnclude that the decrease in residual
risk is small due to inerting these containments. It is tne
staff's view, hcwever, that inerting would be beneficial for

cthar accidents that could lead to a severely degraded but
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not necessarily melted core condition and that on balance
prudent judjment is to require inerting cof these
containrents.

CHAIRMAN AHEARNE: Eut you are, are you not, in
this proposad rule regquiring the ice condenser plants to
study igniters?

MR. NOCRBERG: Yes, we are. 0Cne of the studies
require it.

This csnzludes ay presentation of this groposed
rule.

COMMISSIONER GILINSKY: Did you say something
about the ¥ark III's? 2Are they like the ice condensers in
terms of how much equipment is in them?

MR. BOSS: I understand they have guite a bit more
stuff inside than the Yark I's and II's. So they would be
more like the ice condenser, and the argument about needing
to 90 into Mark III is going to be somewhat stronger than it
wvas for the Yark I and II. 7T don‘'t have any details beyend
that.

COMMISSIONER HENDRI

(83

¢ Well, it is going to be a
hell of a lot stronger unless they move a lot of ecuipment
outside because =-- cutside the drywvell and still inside the
containment on the Yark III's you have got all kinds of
instrument jooiies just as you have in an ice condenser --

¥R. RCSSs =Xight.
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COXMISSICNER HENDRIE: =~-- that ycu can't stand to
have zero aczcess to>, or vary limited access. So if you
tried to inert those containments why, Jjust as «ith the ice
condenser, you are going to have to move all kinds of things
out of the containment, and I aa not sure, you know in
principle you would think that could Pe done but there nay
be some knotty problems with the length of pneumatic as well
as electrical leads before you get to preanps and
transajitters and -

COMMISSICNER GILINSKYs:s Having crawled through an
ice condensa2r plant, I think I appreciate the difficulties
of doing that in the ice condenser plants. Put still it
seems to me that it is something that one cught te look into
and get a firm answer on.

COMMISSIONER HENDRIE: Well, it is parct of the
proposed anilysis and discussion.

CHAIRMAN AHEARNE: That completes your
presentation. OPE had sent us a parer commenting on this
particular 399. I wvonder, Ed, if your chairman =--

COMMISSIONER GILINSKY: I have a guestion which I
would like to ask if I may. Do you want to take them first?

CHAIRYAN AHEA®NE: Yes. This is a counterpecint,
anéd ther I thcught we would get to the =--

COMMISSIONER GILINSKY: It is just a sinple

factual guestion.

ALDERSON REPORTING COMPANY, INC.
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CHAIRMAN AHEARNE: Oh, go ahead.

COMMISSIONER GILINSKY: What, in requiring Mark I
and Mark II's tc inert, do you have scmewhere in the back of
your mind some equivalent percentage of metal-vater reaction
at vhich you are drawing the line? In other words, how do
you *%ranslate that requirement? Doces that mean you are
basically sticking with the S percent requirement or what?

MR. R0SS: Well, that ‘s all we would have to do.
That would be encugh to produce the requirement. The 5
percent would be. But the Mark II is a bit =

COMMISSIONER HENDRIE: ¥No, nc, but once they are
iaerted why they can go ahead and have themselves a 10C
percent metal-vater reaction and as far as hydrogen problems
ace concernad, why it is just an additicnal gas in the
containment. It adds the pressure, but you aren't going to
burn it o =-

COEMISSIONER GILINSKY: VNc, no, but I mean in
reaching the (ecision to inert, you are =--

MR. RO0SS: NWNe didn‘'t go through the numerical
exercise you are talking about. It was more on a value
impact basis that -- "

COMMISSIONER GILINSKY: Well.

MR. 5CSS: In other words, we didn't do a
calculation that says we are going to jet 6 percent

hydrogen, you had better inert or ycu z2re going to loss the

ALDERSON REPORTING COMPANY, INC.
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containment. @ rather did it on one note, how to inert,
and it has been done reas>nably successful and doesn't cost
much money.

Impending a long~-term decision =--

COMMISSIONER GILINSKY: 3ut isn't there along with
that, and if you don't inert, if you get X percent
precisely, as you said, you are going to get into trouble?

¥R. ROSS: Yes, in the original SECY-1C7 paper we
sent up here vwe showed how guickly the Mark I got to a --
for certain stylizad access, how gqu.ckly it got to
combustible, and then a detconadple range. It is very guicke.

COMNMISSIONER GILINSKY: And it is on the order of
S percent or is it 1 percent, is it 10 percent?

¥R. ROSS: Well, I know it is combustidble. It is

a few percent. It is 3 or 4, right?

COMMISSIONER HENDRIE: Yes, a few percent.

ALDERSON REPORTING COMPANY, INC.



MR. NORBERG:

It's voery, very guicke. It's like

2 less than 5 percent. You get to the combustible, the &

3 percent volume ranjze of hydrogen. But you get -- the other
4 calculation that was done by the staff is to look at if you
5 burned this hydrogen then where would the containment fail.
6 And that's somewhere around a 10 percent fuel clad reaction,
7 if the hydrogen burns that has been released.

8 COMMISSIONER GILINSKY: So the (WORDS

9 UNINTELLIGIBLE) 4esign pressures is still around § percent?
10 MR. RCSS: It looks like 4 percent, rocughly,

1 getal-water reactisn would -- well, S5 percent, roughly,

12 petal-water reaction jives about 7 percent containment

13 hydrogen cancentratisn.

14 MR. NOEBERG: Five percent for design pressure,

' nine percent for failure is what they'r2 asking for.

16 ¥R. BOSSs Yeah. But I wvas trving tc convert this
17 amount frem hydregsn concantration to zorewide metal-water
18 reacticn. A few percent, 3, 4 percent, brings you up to

19 combustible levels.

=0 ¥R. HANRAHAN: 2ut ay disagreement is with the

21 decision rationale for Yark I and Mark II containments. You
2 have no other prablem with the paper as presented. The

Z rationale as given is one of a small decrease in risk at

24 -mnall cos-; counterbalancing that, the ice condenser side,

you could have a greater decrease in risk, tut the costs are
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high, in this case that you may have a reduction in safety
from other aspects, bur nothing in lieu of an adding is
suggested for ice condensers. Indeed, it's lreen concluded
that because of safety improvements associated with the
implementation of Lessons learned, hydrogen ccntrol
requirements beyond those satisfying 10 CFE 50.44 are nct
required, p2nding completion of the rule-making. And I
would just argue that the Hark I and Mdarck II that are not
inerted would fall into that same, logically fall into the
same categery, by the staff's own arguments.

There were arguments presanted by others, both in
favor of immediate inerting and not in favor of inerting, by
General Electric and others, which haven't presented
themselves here, either; and I would have thought some
discussion 2f those would have balanced the, or supported or
not supported the case here.

So I £ind it bad policy to impose a requirement
simply because it mnay have 1 small cost and 2 small
benefit. Even the ratio may be cne, the cost/denefit ratio
may be one, it doesn't £0llow that that's necessarily a good
thing to do.

COEMISSIONER GILINSKY:s So where are you coming
out?

¥R. EANRAHAN: Not requiring that inerting,

pending culs-ma.ing =-- take it up as part of the rule-making.
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COMMISSION

tr}

R GILINSAY: But we're talking abecut a
tule-making that's zoing to take years.

¥R. BANBRAHAN: But, you know, we ought tc discuss
these --

COMMISSIONER GILINSKY: I mean years and years. [
mean, this is geing =--

MR. HANRAHEAN: Before that we weren't even =-- we
wer- on the verse of coming into de-inert all over thcse
con: .inments.

COEMISSIONER GILINSKY: I know that., But here ve
just experianc24 an accilant in which -- well, the numbers
are a little uncertain, but, at least, the going number is
something on t' 2 order of 50 percent metal-water reaction.
We've got a rule that fixes the number that we protect
against at something on the order of S; in fact, it seems as
a practical matter less than S. ¥What we're talking about
here 1s going back to maybe S. You're saying we cughtn't
even to dc that. I'm horrified that we're stopping at 5,
that we're nct trying to do more.

CHAIRMAN AHEAERNE: Wwould yvou inert Sequcyah and
the other ice ccndenser?

COMMISSION:R GILINSKY: Well, it seems that those
¢re rretty 2ifficult to inert. And I'm not prepared to =--
vell, let me put 1t this waye. I think we have got to have

some means to deal with larger amounts of hydrogen than are
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talked about here.

I just don't think we can let this thing go and to
be somethiny va're just going to study for years and years
and have comments ¢cn and, ycu know, rounds of propecsed rules
and hearings, ani this is goiny to take a very long time to
come down on the whole degraded core question. It‘s a very
complex matter. And I think this aspect of it is something
that ve need to do on a shorter time scale.

I think I've expressed that to you before, so it's
not going to5 surprise you that that is my view.

CHAIRMAN AHEARNE: I guess, though, what I think
the OPE point is, that just as a basic regulatory policy do
we have a better argument than the decrease in risk is small
but since the ccst is also small that we ought to do it.

And iLhat's really the guestion that --

¥R. HANRAHAN: I think cthat what was gresented in
the paper didn't sustain the argumesnt. In fact, what's been
argued is that acticons have been taken to reduce the risk of
the TMI type of hydrogen release.

COMMISSIONER GILINSKY: It depends -- here I think
I'n th SRR -~ it depends cn how much weight you attach to
these probadility 2stimates that have been generated and to
wvhat extent you wvant to rely on them for your regulations.

I think they're useful for some purposes, but they're still

at this point rather tentative calculaticns, and there are
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just certain rules or standards you need to impose con the
basis of experisnce and just common sense. There's certain
notions abtout containments that den't flcw directly from
probability arouments but, I think, just sound experience.

You know, vou're basically having to decide here
vhether you're 92ing to rely on c.lculations of some person
in the research office or you're going to take acccunt of
what happenad last year. And tc my mind -- I haven't seen
these calculations and I don't wart to -- my impression is
that there's a certain amount of uncertainty attached to
them, and I don't think you can use them to cancel out 2
fairly strong experience.

CHAIRMAN AHEABRNZ: Well, I don't think anyone is
-=- I guess dther people =-- and I'm not sure where I will
come out -- but I would say that it's not to take account of
wvhat some research calculator d4id and forget what happened
last year. I think all of us are tryiny to us2 experience
and common sense and to pull together what happened last
year and what is available in the way of calculaticns,
including those on the desizn strengths and the burn rates
and et cetera and then reach a conclusion., It's a =-- as you

cointed out earlier, it is a complex issue. And I =--

[ ]

pechaps for scome -- perhaps you have now, as you say, you,
think ycu have seen a clear path that ryou telieve we cuzht

to follow. I'm not sure I quite see the path as clearly.
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B T T T T T T T T I T N T T —




10
1"
12
13
14
15
16
17
18

19

21

24

0

Denny or ¥r. Norberg, would ycu care tc make any
comments on Ed°'s point? Or do you believe Commissicner
Gilinsky has answered it well?

MR. ROSS: Well, I think it's clear from the

collection o£ papers.ue've sent up that I felt processors on
Mark I or II were not particularly dominated by what the
risk studies showei. In fact, ve seemingly flew in the face
of them, I would say.
' One thing that we did not include, however, which
is == which we discussed from time %o time, is how would ve
explain %o a mother-in-law or a corgressman who happened to
live in Baxley, Georgia, why that glant is inerting ani that
one isn‘'t, when they're both the same plant. That, you

know, w2 dii d4iscuss things lik2 that, and it seems, y¢nu

know, I'm coming back to the consistency argument now, which

I_-

COMMISSIONER HENDRIE: Steady now.

(Laughter)

ME. KOSS: == which I threw rocks at a few minutes
ago.

COMMISSIONER HENDRIE: You start hiking up that
path and you're going to £all in the tiger pit before you
get 20 feet up it.

MR. RCSS: Well, I'm conly at Saxley, Gecorcgcia,

looking at those two plants, and I can't se2 any further
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than that right now.

COMMISSIONER EENDRIE: I wouldn't get cutside
Baxley, if I were you. You're not going to like the results.

Look, there's a -- Bob, let me =-- and then we'll
get ycu.

There's another aspect to this whics hasn't ~-
vhich doesa‘'t appear in the interim rule papgers. The
rationale as presented in the interim rule papers is -- let
me do it considerable violence, okay? -- we'd better =-- it
is, ve ought “5 do something and we oug!/ t tc do it in a
hurry; it's going to take a longer time tc understand
everything that we might want to dc and to have a
coordinated and sort of optimized approach to degraded core
matters. And there are all kinds of de:p regulatcry
Juestions about whathar it should be in the design basis or
in addition to the design basis, et cetera, So I feel a
need to do soms:hing in a hurry.

Novw, some of the things that I want to de¢ in a
hurcy are already being done cut there, by virtue ¢cf orders;
and if wve didn't have this particular rule-making coming
down the pike, why, I den't know as we'd particularly £feel a
need for a rule for those things. They're, already have
been ordered on plants and they're being done.

Ckay. There are some cother things that are not

being done in the way vou'd like them, some of the hydrcgen
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analysis work and related things. And then there's this
question of the Mark I's and “I's. Here the containment's
at the small end of the volume scale of containments, the
most sensitive from a hydrogen standpeint. We've got 20 of
them out thare operating; 18 of the 20 are inerted, two
aren't, and ve've got a batch coming down the line. It Jjust
seems like why don't we go ahead and inert those things on
the gut feeling that it seems like a good idea and it all
packages tojether with this thing ve n2ed, feel the need to
de in a hurry.

Now, as Ed pecints ocut, that isn't an especially
stunnine line of logic from the standpoint of careful and
logical regulatory practice. 2And if those were the only
arguments, J4hy, I think, I guess, I'4d end ug, as I think I
did once before, on the 107 paper, saying, "Wait a minute.
Let's understand better vhere we're going overall."™ But
there is another aspect to it and that 5 the following.

It seems tc me that we are going to end up, sconer
or later, with plant features, whether they're in the design
basis or in a supplementary category, which will allow all
of these plants to rid2 cut metal-vater reaction as
substantially better than £ percent And I won't tell you

vhether I'm going to end up voting, y»>u know, for

o

¢ or 3

(oS ]

or 40 or S0 or whatever you like, but I'm pretty sure it's

going to be more than § percent.
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If it is more than 5 percent, then these small
containments are going to have a big problem. And I thirnk
for them, because the ¥ark I's have been built so that they
could -- since, you know, since '67, or something like that,
‘66, have been arranged so that they could be inerting, in
vies of where instrument lccations are and cother equiprent
that needs maintenance; similarly for the Mark II's, as far

as I know. It seems to me that these small containments
#ill find it easiest to deal with whatever eventual level of

hydrogen we requira by inerting rather than by cranking up
halon systeas and igniters and Ged knovws what all.

Now, if they're going tc have to inert, or going
to 2nd ¢p inerting in, you know, if I =-- I suess, I come
around and say, jeez, if Vermont and HATCH-2 are going to
end up having tc inert in two ysars off the degraded cocre
rule-making, I don't knecvw as ve've gained a great deal by
not getting them started on it now. Similarly, I guess, if
that 's wher2 the Mark II's that will starct coming in pretty
quick are going to end up, they may as well get on about it.

S5 I've come, for myself, tc a grudging agreement
with the staff thrust on this interim rule, proposed rule,
with regard to the M¥ark I's and II's, not for the reasons
the staff gives particularly in this paper, but Jjust because
I'm looking down the road and I doen't see much place elrse

€£or these snall zontainments to go within any reasonable
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range of cutcomes o2f the iegraded core rule-making which is
to come., So that's what drives ne.

I think the ice condensers in ¥acrk III's 4o have a
sufficient capability so one can hold on until the outconme
of that zule-making.

COMMISSIONER GILINSXY: But, of course, even there
you're, I m2an, on the Mark I's and II's you're also flying
in the face of thase probability estimates, which, I assume,
take account of larger --

COMMISSIONER HENDRIE: Yeah.

CCMMISSIONER GILINSKY: =-- (WORD UNINTELLIGIEZLE)
and water ifractions.

COMMISSIONER HENDEIE: That's right. ®hat they'r.
saying, what the precbability calculations are saying, in
effect, is that if you get certain accident scenarios going
which are g¢going to give you a let of hydrogen and a problenm
in the small centainment, they're gcing to give you a
problem in that containma2nt because you've lost, because
part of the sequence is loss c¢f ccntainment heat removal or
vhatever and ycu're going to breach tha ceocntainment anyway,
from causes other than . aydregen burn, just over-pressure,
Jn=l Lrute not taking the energy out fast enough, and that
the increnental advantage you 3et then by not having a
hydrogen burn, there's some but it's not dominant as we now

calculate the sequances.
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That very vell =-- that aspect of the probability
calculations may very well dictate, and T think it is likely
to dictate, rather strengly increased reguiremaents on
containment heat remcval ~agpability and redundancy and
rediund.ncy of the nower supply and heat sink and o on down
the line as part of the degraded core process, tecause not
only for small containments but also for the big cnes, I
think, we're going to £ind that a significant fraction of
those scenarics that lead to real severe releases,
containment bresaches and severe releases, could be
controlled if you didn't have containment heat removal
fajilure, because, I think, most of those scenariocs have as
an essential part of the scenario that sorething haprens and
you lose your ability to take the enerzy vut of the
containment. If you can take the dam after-heat out of the
containment as it's generated and then =-- and -- and ccol on
down, you'll come a long way toward those situations even
vwith a meltdown, where, I think, you keep the core inside
eaven though it may be totally in debris.

So I think that those heat removal reguirements,
ve are goinz to find thcse very worthwhile to upgrade; in
fact, my guess at the moment is that that's going to te a
sort of a bast buy for public safety and that we'll come
eventually to that decisicn.

So I think down the line, then, you're likely to
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see containment heat removal uprrading required across the
board. But having dcne that =-- and if you do that, why,
then the importance of not burning the hydrogen in these
small containments will then jump up and become much more
significant in terms of the risk assessment sort of
calculations.

COMMISSIONER GILINSKY: Ncw, I'm not sure --

COMMISSIONER HENDRIE: So I don't mind ine=ting
them now.

CONMISSIONER GILINSKY: t ssems to me that in the
past the whole hydrogen problem ot short shrift in part
because there was a feeling that if you get that far you'll
-=- that it's probably an accident that is leading to a core
melt and you've got all kinds of other things to werry about.

COMMISSIONER HENDRIE: Yes.

COMMISSIONER GILINSKY: And it turned cut at Three
Mile Island we discovered that thera's a fairly wvide range
-=- in other words, there's an intermediate range of
accidents which involve core damage but not yet core
melting, and those --

CONMISSIONER HENDRIE: Well, I -- that's cight.

COMMISSIONER GILINSKY: ~-- accidents happen to
involve generation of hydrcgen.

COMMISSICNER HENDRIE: That's right. I think our

guess before Three ¥*ile would have been that that range,
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measuring the =-- measure -- using the parameter metal-water
reaction would have been of the order c¢cf£, I don't know,
something like 10, 15 percent, and if it went over that,
why, you vere gone to hell and just weren't going to save
it. I can remember that kind of discussicn back in Reg
Guide 1.7 revision days. And what's clear from Three Yile
Island is that these cores are tougher than we woculd have
guessed and that if ycu can manage to keep scome stean
cirzulation going up into them, why, they'll produce a lot
of hydrcgen but they may cutlive some pretty severe
treatment.

Now, what that suggests is that hydrcgen
mitigation measures assume probably more importance in the
overall scale of things than we would have thought befcre
And I think, indeed, there is 2 substantial range of ccre
damage, heavy core damage, beycnd the design basis, in which
you'll still de, ysu still won't go to a full core melt and
loss o0f all cooling situation, but you are likely tc get a
lot of hydrogen.

COMMISSIONER GILINSKY: What surprises me is that
ia the past, when we thought that the amount of hydrogen
that could be generated was rather small, we tcok
considerab.e precautions against tha%, and even though the
ECCS ccde s1id 1 percent or effective percent, ycu said,

"Never mind, this is serious business, you got tc multigl
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by five, and you 35t a standard design pressure because we
vant to have a safaty margin there, so altcgether you're
talking about a3 safety margin of something like a factor of
10. And you want tc stay below flammability limits,” and so
on. And now that we %now that the amcunt of hydrogen that
can be generated can be very much laryer than that, ve're
saving, "Well, we can wait years to study the problem and
think about it, and it's not really a pressing matter.”
CHAIRMAN AHEARNE: Wait. That's not quite -- Vic,
that could be clearly the interrretation to be put on it;
and if you desire ycu can. But there's ancther
intezpretation, which might also be wrong, and that is that
previously maany times -- and I'm not that familiar with the
wavy nuclear reactor regulation works, I'm a lct more
familiar uith‘the way analysis works =-- that when you are
trying to make a case for something ycu take a conservative
estimate or a worst-case analysis and you multiply thcse
factors togather, as long as you know you're within some
general envelope. 2And so adding on a factor cf five, cr
adding on a factor of twe, while you still were able to
contain within the basic framework of the design, may have
been viewed as a cconservatism which is now being abandoned;
on the cther hand, it cculd e viewed as a conservatisn
which vas not significant. Now, you ~- in the situvation

you're in, vyou're multiplying =-- you're taking generation
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cates and pressures which are now at the driving point of
the design, and so one -- as cprosed ¢t~ saying that, well,
we'll just, we'ra2 not gouing to take it seriously and wve'll
wait several years, T think, on the other hand, what it
really says is, since you're now going to talk about making
major irpact upcn 2ither operation or design of the systenms,
that you have tc 32 a little bit more confident that yocu
know what you're doing than you were, ~ould have been, when
you were making conservative assuampticns that weren't gecing
to drive th2 systen.

COMMISSIONER GILINSKY:s Well, I think we wvant to
know what w2're doing, yes; and I assume that. Eut the fact
remains that there was that factor of 10, you multiplied the
amount of generation that you thought aight be there, the¢n
you multiplied bty five, and nov we're dividing by five. And
vhereas before we ware talking abcut holding at design
pressures, nov we're talking abcut failure pressuces.

I guess I think ther2 is more urgency attached to
this preblem than I have se2n evidence of here tndavy.

CHAIRMAN AEBEARNE: Dc you have any guesticns?

COMMISSIONER GILINSXY: I think I have exhausted
ny immediate questions.

CHAIRMAN AHEARNE: Joe?

CIMMISSIONER HENDRIE: Yeah, I've got a guestion.

Did I read ccrrectly that if cone cranks a proposed S0.u448(c)
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out -hat says notwithstanding the atove inert Mark I's zand
I's wvherevar they may be, that chere's a January 1st, ‘81,
deadline date on it?

MR, R0SS: I think we mentioned earlier that on
the dates that we vere having a clarification package coming
down soon, and those dates we would expect to be dominant
over the dates in the proposed rule. The dates in the
proposed rule will need changing. They were good a few
months ago when we wera irafting up the propecsal. Eut
events have somewhat overtaken it.

COMMISSIONER HENDERIEZ: Yeah, well, I recozmend
attention --

SPEAKER: Yes, it says that in the proposal.

COMMISSIONER HENDRIE: Well, that's what I thought
it said. And now this is lLabor Day and 3C days' comment and
a month to get it out of here for comment and, You know,
ycu're gsing te publish, at best, a little after
Thanksgiving and give them 30 days to put all that stuff in
place, and I 4don't think that's going to wash, unless you
vant to start writing exemptions right off the Dbat.

¥R, ROSS: NWell, but the 1/1/81 agpears 2zany
places in the draft.

COMMISSIONER HENDRIE: Yes, but, at least, a
number of the octher places, it's on preovisicns which wvere

ordered to be done six, eight months, a year ag¢o, even, and
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' so there's been some forward motion, I presums, P

2 okay, dates to k=2 adjusted.

3 (Pause)

4 CHAI2¥AN AEZARNE: Okxay, then I think without
S since there are no further guestions, I guess <he issue is,
5 wve have in front of us a staff proposal to put cut a

7 proposed rule. And what is your pleasure?

3 COMMISSIONER GILINSKY: Well, I cuess I would not

9 goprove it.

10 CHAIEXAN AHEARNE: Pardon me?
n COMMISSIONER GILINSKY: I would not amprove it.
12 CHAIR¥AN AHEABNE: VYou would not. Would you

13 perchaps, at least, to help me, would ycu -- is that that you

4 4isagree with it or you're not ready to vote on it? Or =--

15 COMMISSIONER GILINSKY: I disagree with it.
6 CHAIRMAN AHEARNE: RAll right. Joe?
17 COMMISSIONER HENDRIE: I'd pu* it out for 30 day

18 comment as creconmended as scol 2s we get the adjusted dates
19 yhich the staff thinks appropriate to a time frame, with

2 publication in the Federal 2egister, say, the end of

21 Septembec.

= CHAIRMAN AFEARNE: Feter?

pe COMMISSICNER® BRADFORD: Well, let's see, I'd --
24 there are asgects of the hydrogen contrel zuestion that ace

S gtill of consideratle ccncern. B2ut I den't have, I think,
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any difficulty vith putting this out for conmment in the form
it's in now. We're going to have to grapple with hydrogen
control in a number of areas. “ut it doesn’'t seem to me that

putiing this our :zor comment prejudices those.

CHATRYAN AREARNE: Before I vote, Vic, could you

8§ explain what it if -hat you don't like about the rula? I anm
suiprised . because I thoujht ycu were in favor of this.

8 CIHMISSICNER GTLT:iS4Ys ‘ell, I would have a rule
9 that -- I mean, I'm in faver of ‘he part of it that I thiak

0 I said I was in faver ¢£, the inecting the ¥ark I's and Mark
1" 1I's, but I would 3o further and I would require that

'2 reactors demonstrate a capability to deal with amounts of

3 hydrogen roughly of the order of those that vere generated

14 at Three file Island.

15 So> I agree with it as far as _t j0es.

16 CHAIRMAN AHEARNE: Ysu don't think it geoes Jarc

7 enough.

'8 COMMISSIONER GILINSKYs I don't think it goes far

19 ansugh.

2 COMEISSIONER ERADFORD: 2ut do jyou see the

21 pygblication of this rule as prejudicing the Commission's

2 apility to impose a reguirement like that?

- COMMISSICNER GILINSKY: Well, I think so. If this
24 ryle only dealt with Mark I's and Mark II's, ther it would

B pe fine -=- if ye ware Just dealing with ¥zck I's and ¥ark
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II's. But inscfar as you're dealing with hydrcgen control
for all reactors, then, I think, you're coming down and
saying that you think we need to deal with Mark I's and Mark
II's but we can leave the cthers as an exercise for the
student. And --

CHAIBRMAN AHEARNE: Gentlemen, would you care to =-=-
I'd agree with you if vwe were adepting it, but I don't know
that ==

¥R. MINOGUZ: I was going to make a remark to
somathing (WOEPS UNINTELLIGIZSLE) I cthink it's important to
realize there's a lot more in this, there's a lot more in
this regulation, than we're proposing in the gquestion of
inerting cne capacity of ccntainment or another. There are
a number of measures in here that are intended to deal with
an accident of high probability, an accident in which you
had extensive damage to the core resulting in release of
radicactivity and jzeneration of hydrogen. We ought to be
prepared to take steps now to make surs that the plants that
are operating now or aktout to be licensed can handle that
kind of accident.

I know it's very glamcrous toc talk about all these
very extreme accidants and talk about risks and meltdown and
S0 0. I'm trying to deal in this rule with scmething much
more direct and much more rertinent -~ the high probability

that rnre o0f these plants will have a dagraded zooling
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situation ia whizh the core will be damaged and release
hydrogen and release radicactivity. We ought to be able to
handle that with the present plants.

What this rule has in it ig the staff's lest
judgment, after very careful study, of measures that can le
taken now with assurance that they 20 a1 lot of gcod.

I think we aiso all recognize that there's a much
bigger guestion, it's the one that Commissioner Gilinsky
keeps raferring to, and I'm certainly ccing tc be the last
one that says that shouldn't be addressed. But that cone's
big., it's complex, it goes through the whole range,
including core melt. We don't know exactly how ve're going
to deal with that, and we have to d4c¢ that nore
deliberately. But while we're doing it celiberately, we
eshouid do something adout the glants we have out there novw.

M2, 20SS: I think if you asked us about licensing
strategy, should wve scrap the plants to promulgate an N¥
rule, T think the net effect would probably lte fairly
small. If ve, indeed, are going to order plants, gursuant
to the clarification letter after the round of meetings, to
do substantially what's in the rule, if that's what ycu do,
or whoever the issuing orier avthority is, then that lavs on
these requirements one way or the other.

As far as ice condensers, we're headed dcwn a

vcase-specific route, and as wve discussed at the last
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meeting, we now have writtan comments in the McGuire
instance to do substantially vhat is Zeing dore in
Saguoyah. So vhataver the Conmission wvants to do on ice
coniensers, it can do there.

The only thing thal is left undone as a result of
not issuing a rule is Vermont Yankee and HATCH; that's left
undone. If ve wvant to, if the Commission wants to do that,
it has cther ways of doing that also.

CHAITMAN AHEARNE: I guess where I come out is =--
and it is a1 puzzle, a very ~omplex problem of how tc address
this hydrogen concern and whet *o do about the designs =--
I'm confused a little bit by, Vic, by at the one hand I
thought ycu wvere saying is if we don't address the T's and

ling to wait for

'J

II's in this wvay, that shows that ve'rs wi
years, but the other hand, here are a tunch of other items
that ve're -- that, as Eob Minogue tried to point out, we're
trying to lay on, which we could go ahead andéd do3 it dcesn't
mean that w2 aren't going to still try to éWrestle with thas
larger question, but we aren't yet there, we don't know what
the right answver -- how to lay on those requirements. So I
would guess that using your admoniticn teo remember wha*+ has
happened, and reluctant as I am to go into the inerting of I
and II, prizarily from tne dasis that I don't share with you

and Joe tie long-term historical having gone through these

previous issues, you were part of these, the existing
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regulatory develogment, and so you have a better intuitive

grasp of these, analytically I don't think the case has

really yet been zade to do something %0 I and II and not do
something to> III and ice condensers. F=ut I am certainly
villing to put this out for public comment. That's what I
would say.

So, on that basis, I guess it goes cut for pudlic
comment.

COMNISSIONER HENDRIEs Get the dates fixed and --

CHAIRMAN AHEARNE: Thank you.

But before we leave, we still have a couple ¢f --
thank ycu, gsentlemen. ind if the rcom could sort of exit
quie-ly, the Commission hzs a couple of affirmacion items to
still get to.

(Whereupon the pudlic meeting was adjourned.)
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- IN-PLANT RADIOACTIVITY CONSIDERATIONS

- HYDROGEN MANAGEMENT
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