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hE' Or.Al.'DUli FOR: D. Eiser. hut, Director, Civisior, cf Licensing

FT.Oli: R. 14attsen, Director, Divisicr. cf Systen Integratice
P.. Vollrer, Director, Pivision of Engineering

SUBJECT: Fi,0POSEi., FCSITI0fl RE: F' COMBINER CAPABILITY

In your memoranc'um of October 28, 1982, ycu recuestea our views en how
te proceed on the subject issue. As you know we have Prestled with the
issue ever the. past several nonths and have hed some difficulty in
develcping e staff positior with adeouate supporting data. We teve
fourG tFe recuiracent for a recerbiner capability tc be stroncly -

dependent en the post-LOCA radiclysis rate. That is, high rtciolysis
rc.es mean the recorbiner capability is recuired and low radiclysis -
retcs mean it is rot required. Dased on the radiolysis information
availitle, on a casc-by-case bcsis, we can consider modest departures
frcn the conservative prescriptions in Regulatory Guide 1.7. Specif-
ically, in regard to the case presented by the f/. ark I Ouncrs Group, we
fino thct a defensible basis can be developed for not recuiring the
reccrbiner captbility in plants with the f. ark I conttirrent. -

Both the !! ark I Owners Grcup and the staff have undertaken a substantial
prtgram to re-namine the expected yield of hydro' gen and cxygen from
rrdiolysis during desico basis accicents. Der findinos te date indictte
ths.t the source terns for rcdiolysis nEy be reduced substantitlly fron
those prescribed in Regulatory Guide 1.7 if there is assurance that: 1)
belk boiling cf the reacter coolant will stop after about 12 hcurs
fcliowing crrs.et of the accident; and E) less than about 3 percent of the
total iodine inventory in the core is transferred to the reactor .

Coelant. .

I'P.C pony to date relative te design basis accidents is that uncon-
trollcd liydecgen turning in the centainecnt curing desicn basis *

accic'ents is ertcceptable. Ecwever. fer cegraded ccre accidents, we
have found the ccrtrolled burning of hyc'rtgen te be acceptable. !!c have
alsc rcouired substantial rxesures of cer.servt.tism ir the design of
engir.ccred safety features to nitigate the consequerces of design basis
acciderts. Frcn these perspr.ctives: 1) if we require censideration of
multiple equipcnt failures, then boilir.g in the upper portion of the
core following a recirculation line break will continue for some 50-60
hours or longer instead of the 12 hours assumed in the licensees'
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analytes; 2) if ve require ctr,sideraticn of low prcttbility accic'ent
secuerces, ther, substantial frcctions cif the iodine ir.ventory relative
to the one rcent assured by the lictrsees will bc released to the
ccelant; 3; ii we require the containn.ent atmosrFere to reccin

ir.cn-tirrrable fcr tu indefir ite periec' fciicuing cr.se+. of the recicent,
-hen c rn srt" C-salues for rr.diolysis reictive tc these in Rcceittory
Cride 1.7 uil? c.ventutily (6 renths or r. ore) prcc'uce cembestible -

n.ixtures ir the centeirnent. Thus, if the !!srk .' containr.:cr.ts did rct
alreirj have safety crade systens for ccriestible ets centroi t:
pr scribed in the cripinal 10 CTE 50.44, re we.uld contince our prcctice
of ren iring cor.scrvctisri ir. the casigt. cf engineercc? safety fectures,
U.c' n ccrtenc ths.t +Fe licorstes' requests for a less conservative .
treattent of the rcdiclysis scurce terr be denied anc that the
recortiner capability be required,

licuever,' we need to also consicer the backgrecnd leading to the -
rcruiremer.t fer the reccrbiner cap 2bility and scre cost-benefit matters.
The adverse reblic reection to the planned post-accident ventinc at
Tl'I-2 was thc reason thct led the staff to develop the requirerent for a
re:onbiner ccg bility at those facilities thr.1 rely on 1.trging as thc
prir,ary nears for hydrogcr centrol. It is importcr.t to note that the
mctisetion was the public perception of risk and not our assesstent of
the actuel risk. The intent was that the existing safety grade purging
systen will certinue to be available ard acceptabic, whether er not the
recombirer capability is prcvided as called for in the revised 10 CFl?
EC.U. The reccnbiner capbility was intendec sclely to provide public
health cificials with the option cf not ventir.g in order to cvoid the
reblic hysteria asscciated with the controlled ventirp of Kr-85 long
aficr the it!I-2 eccident.

Lcring develcgrent of ti.e reconbir.cr capability rule, the staff thought
the cost tc each licersee would te sr.iall, abcut $100,000. The staff
rcceived nc ccreents to indicate this cost figure te be inapprcpriate.
The l'erk 1 Cwners have since estinated the cest to rance between 2 ard 4
millien dolicrs per unit, or about 560 cillion for the approxinttely 20
BW. units affected by the rule. We have reviewed the basis.for their,

estint.te and find it reesonable. .

Tre Lisic thrust of the licensees' arger.:ent is thr.t the I;arl I
certait:r cr.ts riever nceced a recer. liner or a perge syster in the first
rlace. The3 usert that the licensirg btsis prescription fcr crelyzirc
rtc'iolysis thich has berr used by the staff ar.d the industry cver the
past derzde is fr.r too conservttive. This has been the prescrirticn
that his caused safcty grade rcccrrbiners, purge /repressuri:r. tion -

| systems, and related nixing systems to be installed in nost of the
| existing operating plants.

In the judgrrent of DSI and DE, there is sufficient new technical
information and cost inferaation to justify reconsideration of the
recuirement for recerbiner capability in inerted BWRs that rely on a
purge /repressurization system as the primary reans of hydrogen control.
This new informatico indicates that radiolysis is a derrinant source of
hydrogen and cxygen for only a few of the possible accident scencrios.

.-



L. Eisenhut -Q DECf r, %;,. ,
,

.

That is, uithcut bulk Leiling, the rcdiolysis rtter util be substan-
titily less then the prescription given in Regult. tory Guide I.7, except
fer those lou prcbability scenarict where a substei.tial fraction of the
iccine inventory is rcleased to the reactor ccclant and the trount of
re ttl watcr mctiot. is rtletively tr.t.ll, i.(.. less ther ene percer.t.
I:,reover, ti.c ccst of provicing thc rcccrbiner ctpability t r rears to bc
.' : ruch cs R tires thtt ccnsidered by the Ccu.irsion wher the rule was
I ru: ulgEted. Accordir.cly, since the likelihec.c ci having to purge the
l'i rk I certiinten; fcr I.ydrecer ccr. trol is r cre rennte ttt r previcutly
ccr.sictred cr.c since the ccst of provic'iro the reccri.biner criptbility i;
scre 30 tircs higher tl.cn previour,1y consicercc', ice recorrend that the.
steif request thtt tlic Ccranissict, e.ctrpt the l'rrL i cv.ners frer the
requirement ter the recorrtiner capt.bility.

In corducction with the above reccmmended cxerrption, those Mark I/PPR
licerr.ees who checsc not tc prcvide the reconbiner ccrability should be
recuirec' to utilitt either nitrcgen or recycled conteir. ment air for its
instter.ent air syrters locrted insice certcinrent. Ir. additict, thb

Techrical Specificctions shcuid be revieurd to csr.ure that the LCO value
for c:.ygen contcntri. tion is the 4.0% value assured ir. ti.e licer. sees *
analyses. These recre arong the fur.damentr.1 essurpticr.s relied cn by the
flark I Guners Group in concloding that an ir.itially inert containcent
uould ren:ain inert following onset of a design basis accident.

During cur briefing o' the Corr.ission on the everall subject of hydregen
ccrtrol derire severe uccicients on I.'c.veciber 19, IES2, DSI infcrmed ths-
Comissien of these preliminary firidings and cf our intent to return to
the Cor=issicr in a few weeks with the irrplementation recont.cr.c;ations.

Tl.c enclosed d4:.cussion pcper providet E. iot of sccd backgrour.c
inferrt.ction uFich you may fin 6 creful.

i %

f c-s p ,3. | fA * W e f. .) %
, ,

Richard P. Vollner, Director Roger J. Myftson, Llirector .

Divisicr. cf Engir.ecring Division of Systens Integration

Lt.ti c t ure: *

As statt.d
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P'R0 POSED f1RR POSITI0ff O!! REC 0!iBIflER
'

CAPABILITY FOR !! ARK I/BilRs

I. IflTRODUCTIO!1

The recently issued rule requiring a "Recombiner capability" at certain UlP,
plants has evolved into a substantive regulatory issue requiring NRR manage-

'

ment attention. The relevant background infomation, definition of the problem,
and alternative staff positions are provided below.

II. BACKGROUtlD
.

.
-

Regulatory requirements on hydrogen control for design basis accidents,were
first prescribed in Criterion 41 of the General Design Criteria, (Appendix A,
10 CFR 50). Safety Guide 7 contained some of the early guidance on implement-
ation. These early documents were based on a staff objective of having all

LilR containments provided with a capability for safely accommodatin'g the.,
hydrogen releases from a postulated accident involving metal-water reaction in
5% of the cladding material plus the hydrogen releases from radiolysis and
corrosion. This amount of netal-water reaction was then recognized to be
conservatively high for design basis purposes in view of the small fractions
of 1% that were being calculated in ECCS analyses. Corresponding me'asures of

conservatism were introduced in the staff's recommended G-value of 0.50 for
radiolysis rates. ~

,

Ilith the introduction of the tiark III containnent design by General Electric
in the early to mid-1970's, and in view of The Appeal Board ruling on the
Vemont Yankee case, the staff re-examined the recommended design. basis values .
for metal water reaction and radiolysis rates. The results of this re-examin-
ation were codified as 10 CFR 50.44 and in Revision 2 to Regulatory Guide 1.7
in late 1978. However, only the metal-water reaction rates, which were reduced
from 5% to as low as 1% depending on the results of the ECCS analysis, were

put in the rule. The radiolysis rate G-values were not changed from the
original values in Safety Guide 7 but were not made a part of.the rule. This
was the result of the intense controversy over the metal-water reaction
assumption. Similar controversy did not then exist in regard to the radiolysis
G-value.

i
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Hydrogen control measures need to be evaluated for both short tem and long
tem capability. The short tenn phase is nominally the first day .following
onset of the accident where the dominant source of hydrogen is the postulated
amount of metal-water reaction. Since its release to the containment is

~

prompt relative to the capability of any recombiner systen, the con'ainmentt

net free volume is relied on with the help of a mixing system to assure that
the hydrogen (or oxygen for inerted containments) concentrations remain below
the lower flammability limits.

The long tem phase extends for the duration of the accident where radiolysis
of water and corrosion of various materials such as aluminum and . galvanized
metal and off-gassing from zinc-based paints are the dominant sources of
hydrogen. Recently licensed PWR and BUR plants have been required to furnish

redundant, safety grade recombiner systems to safely accommodate the long
tem requirements for hydrogen control. The older plants that were

.

" grandfathered" by the original 10 CFR 50.44 were pemitted to rely on purge /
repressurization systems in lieu of recombiner systems to satisfy the long.
tem requirements. These systems were called either the CAD (containment-

atomosphere dilution) system or the ACAD system depending on whether the diluent
used in the repressurization system is nitrogen or air. Under certain
prescribed conditions, a plain purge system was permitted for the grandfathered
plants.

The T!11-2 accident in March 1979 involved metal-water reactions estimated to
be between 40 and 50% of the cladding. There was some measure of controversy
as to the amount of radiolysis that occurred during the course of the accident.
It appears that in this accident sequence, the large anount of hydrogen pro-
duced by the metal water reaction and the maintenance of a high systen pressure
contributed to a relatively high cancentration of hydrogen in solution with
the coolant. Without substantial bulk-boiling and the associated prompt
stripping of radiolysis gases, high concentrations of hydrogen promote
a strong back-reaction so that net radiolysis can be negligble..

We note that the actual amount of radiolysis yields during the TMI-2 accident
have not been detemined. Moreover, other design basis accident sequences
could involve: (1) negligible hydrogen concentrations in solution with the

2
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coolant; (2) substantia 1 iodine concentrations in tne coolant; and (3) a
prolonged phase of bulk boiling in parts of the core. However, the likelihood
for these accident sequences is recognized as being small. (See Enclosure 1
for a more detailed discussion on accident sequences.)

.

This means that regardless of the actual amount of net radiolysis during the
TMI-2 accident, and unless the provisions of P.egulation Guide 1.7 are satisfied,
there exists a need to consider a variety of accident sequence's in detemining
the appropriate G-values for the radiolysis source tem for the design basis
of hydrogen control systems.

We have examined the licensees' estimates of the expected iodine release from

the fuel for a number of accident scenarios. Based upon that examination, we
conclude that the radiolysis rates would be substantial for accidents ,in which
the extent of metal-water reaction is limited (i.e., less than 5 percent).
For these conditions, the fraction of iodine nomally residing in the fuel-
cladding gap will be released during the accident, if cladding rupture occurs.
Subsequent heating of the fuel would result in additional releases of iod,ine,

~

but this additional amount would be limited for events with low levels of
metal-water reaction.

We have independently calculated the iodine fraction residing in the fuel-
cladding gap of the principal fuel designs now in the Millstone-2 co~re. Our
calculations indicated that, for the h;gh linear power levels pemitted by the
plant's Technical Specifications (particularly, sustained high power leyels),
a substantial fraction (40%-60%) of the total iodine inventory in a fuel rod
may reside in the gap. Should only a small number of the high power rods-
rupture during an accident (as is predicted by the ECCS perfomance evaluation),
the iodine released could cause substantial increases in the radiolysis rates..
Our own calculations indicate that the resulting gas mixture in the containment
would reach the lower flammability limits defined by the licensees.

There are a number of significant conservatisms employed in these calculations,
including the use of "pemitted" rather than " expected" power levels. If

expected power levels are used, the calculated fraction of iodine in the gap
|

|

3

|
|

|



-

. .
,

-
. .. ,

. 7 i.
- *

., ., .

.

is much lower and a larger number of fuel rods must perforate during the
accident to yield high iodine concentrations in the coolant. Since these
iodine concentrations also approach the limiting levels described by the
licensee, flammability cannot be categorically ruled out, as had been hoped,
but achieving the flammabilty conditions appears unlikely because of the '

conservative nature of the calculations. (See Enclosure 2 and 3 for more
detailed discussions of iodine releases and the associated radiolysis G-values.)

|
i

In its final report, fiUREG-05E5, the T111-2 Lessons Learned Task Force |

recommended that the "Recombiner capability" matter be made a par.t of the
rulemaking proceeding. A proposed rule incorporating this recommendation was
published in the Federal Reaister (45FR65466) on October 2,1980. A final
rule published in the Federal Reaister (46FR58484), made the "Recombiner

capability" a requirement for all LUR plants that rely on purge /repressurization
systems as the primary means for hydrogen control. This capability has to be
installed by the end of the first scheduled outage beginning after July 5,.
1982. (See Enclosure 4 for the upcoming shutdowns at the affected BWR and PWR.

plants.)

Some BilR licensees claim that our proposed rule (45FR65465) was anbiguous and
appeared not to have had any impact on inerted 11 ark I containments. These

licensees have petitions pending before an Appeals Court seeking relief from
the now effective rule. The parties have agreed to delay any action on the
petitions pending completion of the staff's review of certain reports filed by
the BilR Owners Group and by the Millstone I licensee. -

In the reports filed by the BilR Owners Group and by the Hillstone I licensee,

the licensees assert that the Mark I containments can maintain a non-flammable
mixture in the containment without having to purge the containment and without

using a recombiner. This assertion is fully dependent on the staff's willing-
.

ness to accept radiolysis G-values that are substantially lower.than those
recommended in Regulatory Guide 1.7, Revision 2.

.
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III. PROBLEM DEFJilITIOff

The fiRC's objective is to assure that all DIR plants can maintain non-flammable
conditions in the containment atmosphere following onset of design basis
accidents, withou't having to purge the containnent. The owners of BWR plants
with liark I containments have asserted that even without purging, their
containments are able to prevent tM development of flamable. mixtures, pro-
vided they are not required to use the very conservative radiolysis G-values
of Regulatory Guide 1.7.

Staff analyses indicate that a one-decade reduction in the RG 1.7 G-value may

be sufficient to assure non-flamable mixtures in the Mark I containment.
(See Enclosure 5for the supporting analyses). However, analyses with reason-4

ably conservative assumptions for iodine and hydrogen concentrations in solution
yield radiolysis G-values that are very close to those of RG 1.7. Applicable
data do not exist to support the reduction in radiolysis G-values required
to substantiate the case made by the fiark I Owners Group. Data are insufficient
for both the amount of iodines that are absorbed in the cooling water and the
effects on G-value of various concentrations of iodine and hydrogen. Some two

to four years may be needed to obtain the requisite data without a guarantee
that the new data would substantiate the case.

IV. ALTERflATIVE STAFF POSITI0flS

Four possible staff positions are considered below. They include: -

(1) denial of the relief requested by the liillstone I licensee and the
~

E!!R Uuners Group; (2) deferral of staff conclusion pending completion of
certain experinents; (3) approval of the requested relief - licensees' bases;
and (4) approval of the requested relief - staff's bases.

A discussion of these alternatives is provided below.

A. DENIAL OF THE REQUESTED RELIEF

1. Position
The staff could find the proposed use of radiolysis G-values which are
substantialy smaller than that recontended in Regulatory Guide 1.7

5
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(Revision 2) to be unjustified and unacceptable. This means that long
tem control of hydrogen concentrations in containnent would require the
use of either recombiners or purge /repressurization systems as detailed
in 10 CFR 50.44 Accordingly, if purge /repressurization systeris are
relied on as the primary means for hydrogen control, than a recombiner
capability (non-redundant) should be required.

2. Inolications *

.

The position is consistent with past agency policies of requiring the
use of conservative analysis methods and assumptions for evaluating the
consequences of design basis accidents. Specifically, it means

.

a) Consideration of a double-ended break of the recirculation line in
BWR's such that only 2/3 of fueled core can be kept flooded with
water. Bulk boiling in the upper foot or so of the core can be
expected to persist for 50 to 75 hours following onset of the
accident. Radiolysis G-values will be near RG 1.7 value for this

~

duration regardless of H2 concentration. lle note that this
scenario requires a double failure assumption, i.e., failure of
both core spray trains.

.

b) Use of the " TID Source Terms" for detemining contaminant
,

concentrations in the coolant, i.e., 50% of the core iodine
inventory should be assumed to be in the water. Even 'if this
were reduced to 5 or 10%, the results will be comparable,

c) The primary systen and the containment are at one atmosphere
pressure; i.e., the maximum hydrogen partial. pressure should be
assumed to be the value for the lower flaamability limit or about
0.04 atmosphere. This will minimize the hydrogen in the coolant .

; so that the recombination or back reaction will be negligible.
The diluent effect will also be minimal.

,

If the above detailed conservative assumptions are made, the appropriate
design basis for radiolysis G-value will be the RG 1.7 value or 0.50.i

|
!
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The owners of Mark I BUR's will have to each incur an expense of between
2 to 4 million dollars (These are the Owners Group estimates, which we
believe are justifiable.) to provide the required recombiner capability.
Most of the owners will also have to be granted a temporary exemption
from the revised 10 CFR 50.44 because they will be unable to meet the
required installation schedule.

A nunber of the l' ark I BWR owners will likely reactivate their petitions
now pending before an Appeals Court with the objective of overturning
the regulation that calls for installation of a recombiner capability.

B. DEFERRAL OF STAFF CONCLUSION .

1. position
'

The staff could find that a temporary deferral of from two to four years
in implementing the "Recombiner capability" rule at Mark I BUR's is

warranted and temporary exemptions to this effect could be granted upon
request. This deferral will pemit the Mark I owners and ths NRC to

conduct certain tests to measure the amount of iodine released from the
fuel to the coolant following the onset of various design basis accidents
and to detemine the effects of various contaminant and hydrogen concentra-
tions on radiolysis G-values. The results of these tests, might show
that flark I BUR's need not rely on purge /repressurization systems for
hydrogen control and therefore, need not be provided with a "Recombiner
capability". However, if this option is chosen by a licensee, th,en we
should require the licensee to convert the instrument air system to a
nitrogen system, and they have proposed. -

2. Implications

This position would pemit the operation of around 20 tiark I BUR's for

several more years without the "Recombiner capability" now required by
the revised 10 CFR 50.44. If an accident were to occur during this period
and the radiolysis effects becane significant, the containment may have
to be purged to prevent the combustion of hydrogen in containment. In

this event, the offsite doses could be on the order of 10 CFR 100 guide-
'

line values for the core severe design basis accidents. Licensees of
| the affected PUR plants will likely request the sane relief.

t 7
|

| .
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If a degraded core accident involving substantial amounts of metal-water
reaction were to occur, the hydrogen will serve as a strong suppressant
for radiolysis and as an effective diluent to reduce the relative con-
centration of the oxygen that existed in the containment prior.to onset
of the accident.

.

The petition of some of the licensees now pending before an Appeals
Court will likely remain on-hold pending completion of research and
decision naking during the deferral period.

The estinated 2 to 4 million dollars of expense per Ma''' I , BUR plant
need not be incurred pending completion of the deferral period and may
not have to be incurred at all if the test results are favorable to the
licensees' bases.

.

C. APPROVAL OF THE REQUESTED RELIEF - LICENSEES' BASES

. I. Position

The staff could find the proposed use of radiolysis G-values that are
substantially lower then the recommendations in Regulatory Guide 1.7
(Revision 2) to be warranted and acceptable. Since with the use of
these reduced C-values, the Mark I BUR's need not rely on a purge /
repressurization systen as the primary means for hydrogen control, we
could conclude that a recombiner capability is not required .for Mark I
BUR plants.

.

.

2. Inolications
This position constitutes a substantial "de-ratchet" in staff require-
nents for hydrogen control. Prior to its implenentation the staff will
nost likely have to obtain endorsements from the' CRGR, the ACRS, and the

.

Commission. These endorsements may be difficult to obtain because the

requisite reductions in radiolysis G-values are based on analyses rather
than experimental data. Moreover, the analyses have to rely on non-
conservative assumptions dealing with iodine releases to the coolant and
the effects of iodines on the radiolysis G-values.

8
.
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This position would pemit the removal of the safety grade and purge /.
1
|

repressurization s.vst m s recombiners now in place at a substantial

number of plants, Lnless we are able to confine its applicablity to the
reconbiner capability rule.

If this position were adopted by the staff, the petition now pending
before an Appeals Court will most likely be dropped.

,

D. APPROVAL OF THE REQUESTED RELIEF - STAFF'S BASES

1. Position

The staff could find that for a large majority of design batis accidents,
the itark I BWR plants would not have to rely on the use of' purge /repres-
surization systems for hydrogen control. This comes about because the
radiolysis rates are substantially smaller than those prescribed in
Regulatory Guide 1.7 (Revision 2). 1toreover, the cost of the recombiner

capability for each !! ark I BilR is more than a decade higher t.han that
considered when the rule was pronulgated. In view of these circum --

stances, the staff concludes that the licensees for !! ark I BilR plants
should be granted exenptions from the "Recombiner capability" require-
nent of revised 10 CFR 50.44.

2. Inplications

This position would leave intact the original requirements of 10.CFR
50.44 for hydrogen control during design basis accidents. It would
grant the relief requested by the BUR Owners Group in that they would
not be required to furnish the recombiner capability as called for in
. revised 10 CFR 50.44. If this position were adopted, the petition now
pending before an Appeals Court will most likely be dropped.

The position would also mean that for a small fraction of design. basis
accidents, the containment would have to be purged at some time following
onset of the accident to assure that the containment atmosphere remains
nonflammable. The off site doses would, of course, remain within the
guidelines of 10 CFR Part l'00.

9
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V. REC 0fif1 ENDED POSITIOri

We recomend that NRR adopt the last of the four alternative positions and
grant by the issuance of exemptions the relief requested by the owners of flark
I BWR plants from the requirements of revised 10 CFR 50.44 I!e would have. to
process pemanent exemptions for the licensees of about 20 Bl|R plants.

The recommended alternative is the best alternative because it keeps in place
the hydrogen control requirements of the original rule and is consistent with

Ithe long standing NRC policy of requiring substantial measures of conservatism
in the design of those systems needed to accommodate the entire spectrum of

,

design basis accidents.

The recomnended alternative is based on the staff's recognition that:
|

(1) There are no significant safety ber.efits associated with the requirement
for the recombiner capability. It was a requirenent designed to dea'l
with the problem of the public's reaction to centainment purging following

| an accident, even when the dose conseques.ces are small.
1

(2) The costs for the recombiner capability are more than a decade higher
than the $100,000 per unit considered at the time the rule was
promulgated.

Therefore, for the fiark I BUR plants, since the benefits do not appear to
'

warrant the costs, we conclude that an exemption from the requirements should
be granted.

Proponents of the approval alternative (licensee bases) argue that we should
have learned from the Tl11-2 accident that radiolysis is a negligible source of
combustible gases when there is no bulk boiling and when hydrogen gas is
dissolved in the coolant. We would argue that there are other design basis
accident scenarios where these pre-conditions do not exist. Moreover, we have
learned from the TMI-2 accident that the original hydrogen source tem pre-
scriptions for metal-water reaction in 10 CFP, 50.44 were not conservative
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enough. We, therefore, believe it would be a mistake, in the absence of
definitive and applicable experimental data, to take the more drastic action
of reducing the radiolysis G-values recommended in Regulatory Guide 1.7.

The deferral alternative is attractive because it would keep the petition now
pending before an Appeals Court on hold. It would also defer the nominal 60
million dollar total expense associated with providing the recombiner cap-
ability at about 20 operating BilR plants. However, the likelihood that con-
vincing data could be obtained in the next two to three years showing that, in
fact, radiolysis G-values should be reduced substantially (by as much as a
decade) from those recommended in Regulatory Guide 1.7 is remote.

.

Regarding the petition pending before an Appeals Court, the risk to the staff
of losing the technical substance of the case should be small. If the Court
did not sustain the Commission's rule, then the worst that should happen is a
recycling of the rulemaking proceeding, resulting in a delay similar to the
deferral option discussed above.

.

Accordingly, based on the above considerations, we recommend that NRR adopt
the fourth alternative as detailed above, involving the approval of the
requested relief by the issuance of specific exenptions from the requirenents
for the recombiner capability.

.
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