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ACRS REPORT TO CONGRESS, "EVIZW ANC IVALJATION OF THE
NRC SAFITY RESZARCH SROGRAM ~0R “ISCAL vSAR 1381, NUREG-0€37

Te infarm tne Commission of RS zomment: anc resconsas ta
tne ACRS recommencations contained in tne sucject regor:.

The Congress recuires ne Aavisory Zammitiae sn 3eactor
Safeguaras (ACRS) 2z sucmit annually a ~sport o Cangress on
tne NRC's =eacior safaty researcn nragram. This repor:t is 3
cetailed review cf tne Qffice of Nuclear Regulatary lesaarsh's
safety research progrum ang ‘ncluces net anly a tachnical
~eview of programs, Sut alsc comments on tne level of funding
‘or eacn greogram. This is the thirg annual ~ssors of 2ais tyve.
This regors saries s 21“farent “rom tne annual ACRS reviaw of
tne RES cucget, the first 3f wnicn was sent %3 whe NRC
lammissioners in July 1379 (NUREG-0803).

The ACRS, on instructions from Congress, attemotad o arigre
Ttize the entire safety researsh cregram in this r~esers;
NCwever, assigment of srigrities among zecision Jnits was found
%3 be ¢ifficult. Nevertneless, tne ACRS aic assign sriorities
‘" several arei.. Arogram areas 27 nignest ‘mportances are
fngicated by . jgestac changes in the ‘evel af funging recom=
mendec oy the (RAS. The RES Jirectar ang 355 staff zsncur with
the srincical findings ana ~ecommencations in Chapter 1, anc
are in jeneral agreement with ACRS's comments ang sricrities:
Ncwever, lhare are scme areas cf Zisagreement.

"allewing s a 2iscussion o the ACRS' ma‘ar fincings inc

“ecommendcec areas ‘or new 2irecticns wNich ire summar<zed ia
shapters L ang 2 3¢ the ceport.  IsClureg ‘n 4nis 2iscussian
ire IE3's comments 3n ‘moorzant areas © sisagreemen:. e
angiosure Tt this 1aformaticon saser incluces 2 Tenmgehy

ang
2fscussion af 317 ihe ACRS recommencaticns ang zaommenss i

NUREG-J637, ‘nclucing “ar zsmoletaness scme ‘zems 2°scussad

in shis cavering saser.
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(1)

The ACRS emphasizes three research areas relatad to the
accident at TMI-2 that they feel warrant greatar empnasis
than is currently planned by the NRC staff. These areas
are: (1) studies of the coursaes of sericus accidents;

(i11) studies of moltan core retention and steam explosions;
ana (11i) studies of plant operations and of systams
behavior, particularly in various stages of post shutdown
heat removal.

RES agrees with the ACRS that these three areas warrant
greater emphasis. Wwe are increasing the effort on programs
related to understanding the phenomena important to assassing
the course of postulated core melt accident saquences,
including interactions of molten core matarials with plant
structures and with residual water. To study the course

of high risk ana probable accident saguences, RES has
initiated programs at INEL, LASL, and ORNL. These programs
will analyze the muitiple failures, including operator
actions, leading to cors damage in reactor accident
sequences. This effort will provide analysaes of the risk
dominant accident seguences identified by the [ntarim
Reliapility Evaluation Program (IREP). In acdition, the
effort will address system interactions and man/machine
intervention for accident mitigation and recovery.
Recommenced Jesign imorovements and suggestad changes or
addaitions to cperating procedures, which will reduce the
risk by mitigating or delaying the consaquencas, will ne a
major product of these studies.

Even with these important new programs, we in the RES

staff continue to be cancerned that the response is

inadequata. «e are now engaged in developing our FY82

Sudget plans, and in the course of this affort we are
fdentifying some areas that may not be sufficiently

addressed in our present FY®J program and FYS8! plans. we

will study these carefully, and we 2xpect =0 meet with the
ACRS soon o go 2ver our present plans ana get their reacticns.

1) RES has recantly cevelooed 3 long ~inge srogram slan for

fuel meit research. This plan, wnich has matured signifi-
cantly in the last couple of months (since the ACRS review),
is, in our view, more respensive now %o the ACRS concarns “n
NUREC-Q657 than our eariier plans. Qur present plan
incorporates efforts on core melt accicents deing serfarmed
«ithin doth the w#ater Reactor Safaty Researsh and Advanced
Reactar Safaty Research areas, along with the improved
reactor safety research work and srobabilistic risk
dssessment work sponsored Dy the Propapilistic Analysis
Staf? (PAS). This ‘ong range ‘uei meit research sraogram
3lan »ill provide the dasis “or reorientation of axisting
efforts and r~equired Budget cecisions in 7Y 1981 ang 7Y
2882. The fuel melt 2rogram is 2eing coordinatad witn NRR



under the TMI Action Plan and wil)l be reviewed with the
ACRS in the next few months. More detailed discussions of
our current plans in the steaam explosion and core retantion
area are included in the enclosure in the response %o ACRS
Comment 5.3.4,

(111) RES agrees that more emphasis should be given to the
operational aspects of reactor safet, and we are
developing a comprenensive program plan for research in
this area which we expect to De able to discuss with the
ACRS in the coming months. Part of the basis for developing
3 systamatic research program in cperational safety will be
derived from studies now bdeing performed under two new NRC
srcgrams. The [nterim Relfabil ty Evaluation Program is
assessing which failures are most likely to lead to
serfous accidents. The newly formed NRC Office of
Analysis and Zvaluation of Operaticnal Jata is identifying
and evaluating faflures and operational prodiems as they
sccur. The consideration of wnich failures are impertant,
3iong with what failures are occurring, will clarify
eriorities for 3 systamatic research program in operaticnal
safety. we Delieve that these efforts respond agequately %0
the ACRS concarn, although in some ways we are just as
frustratad as the Committiae about how long it seems %o take
T3 put together new programs.

The ACRS recommenced that 2 new research praogram be
@stapiisned in systams behavior ang interaction which
inciudes an interaiscipiinary approach %o safaty research.
RES agrees that a program of this nature is needed ind

that we have not moved as fast as the ACRS believes is
warrantad. The planning and imolementation of =nis new
program will be a high priority matter for RES in the

coming months.

Test results from the Two Loop Test Apparatus (TLTA) have
Seen translated directly %0 prediction of the nenavior of
full-scale 3WRs. The ACRS uvelisves that this zranslatincn

%0 fuil-scale 3WRs is unforzunata ang 3 misuse of the
resyits. The Committee f2els that tne scaling benavior in
TLTA has not been acequately analyzed and using it %3 predics
the perfaormance of full-scale svstams can Se guite nisleading.
The ACRS urges strongly that results from this facility net
Je injected inta the licensing sath. The ACRS cbjects, in
particular, to the series of small break tests proposed %o
inswer gquestions raised Dy the accident it TMI-2. Accorging
%0 the ACRS, the limits of apol capilisy of TLTA test results
%0 full scale=plants shoulc e consicered carefully in adgvance
af any such tasts, iand the tast ~esults themselves snhoula e

"



used for their contributions %o code development and to
the unders®anding of the essential pnysical phencmena.
while TLTA has received some upgrade, the ACRS believes
that an extensive, further upgrade is necassary and urges
that this be pursued.

The RES response is as follows: RES has previously notad
that TLTA is a scaled facility and, as such, has scaling
compromises which limit its simulation capapbility. Since
the TLTA has historically been used t. investigata the
Olowdewn pnase of a 3wWR large LOCA, the facility has been
constructad o minimiZe scaling deficiencies important to
the Diowdown phase. Cartain facility features necassary
far good blowdown phase simulation prevent adegquate simu-
lation of other parts of the small bdreak LOCA transient and
other non-L0CA transients.

The small break tests were originally designed as scoping
tasts which would nave Zeen usea %o identify scaling
deficiencies for small 3reak simulation. The aporeach nas
changed significantly. Calculaticnal studies were usad %o
icdentify anticipated simulation deficiencies ana to aid in
pianning a test program wnich would minimize, i possible,
some of the deficiencies. A numper of scaling problems
were identified and it was dJetermined that wnile Jata
useful for code assassment would 2e ootained, the tests
would not simulata the axpectad 3WR transient. These
findings were transmiited o NRR prior to the start of the
tast series (lettar frum Sullivan to Rosztoczy datea
12/20/79, “TLTA Small 3reak Test"). We agree wi:h the
ACRS conclusion that the results of the TLTA small Sreak
tasts should not be appiiea directly to 3WR analysis.

#e «now that the current Two Loop Test Apparatus (TLTA) has
facility limitations wnich prevent tasting of the antire
large LOCA transient. [n agaition, a possible need for
nultiple channels nas deen icentified. A three czhannel
Jograged version of the TLTA is currently deing zonsicered
»N1ch would be capable of tasting the entire LOCA transient.
The axisting TLTA also cannot adequately simulate small
.2CA transients or non-L0CA transients due to scaling
limitations. The proposad :hree channe! facility woula
recuce some of the smal!l break scaling proolams (area’
neignt ratio) due %o its large volume. [t appears t.at °
facility can De constructad which can adequataly i ilate
Soth large ana small break LOCA's ang other non-.0CA
transients. Such a program moaification is currently

ynger consideration.
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The ACRS recommended that the funding Tevel for RFJ in

FY 1981 be increased by $20.0 million in the foi . uwing

areas: (1) Advanced Reactors (Fast Breeders and Advancad
Convertars) by $13.0 million; (2) Risk Assessment Dy

$2.4 million; and (3) Improved Reactor Safety by $5.5 million.
The ACRS noted that it would be undesiraple to reduce other
program areas to meet these suggestad funaing Tevels; however,
they strongly recommend the increases in Risk Assassment ang
Improved Reactor Safety, aven if this requires a reducticn in
other portions of the overall safety research program.

We agree that an increase of $20.97 million in FY 1881
would be desiraple. However, we appreciate that there is
an overall limit %o the entire NRC bucget, and that such
additional resourcas are not likely tc be available in FY
1981. 3ecause of the possible need to realign priorities
within NRC %o accommodate the TMI Acticn Plan, and because
of possible culs delow the President’'s FY 1981 3udget that
are now under ccnsideration in the Congress, we believe
that it is premature t3 reprogram funds at this time.
However, once the FY 1381 RES scudget fs clearly known, we
will lock carefully at the ACRS reccmmendation.

The ACRS has reiterated its strong support for a meaning=
ful NRC research grogram related %o the safaty of advanced
reactors. This strong suoport is contingent upon whether
the FY 1981 legisiation will or will not continue a program
for the develicpment of liguid metal fast Sreeder reactors.
The ACRS ingicates that if the decision is mace %o continue
with (MF3R develcpment in this country, then the NRC
funding level should be at least $18 million in FY 1881.
However, if the Jacision is made to celay indefinitaly the
development of _MF3Rs, the proposed budget af S5 miliien

is not sufficient to dring the current program to an
orderly conclusion. RES agrees with these comments ang
recommendations.

The ACRS gave nign ariority to research oragrams in risk
assessment and improved reacior saraty ind ~ecommended 3
more rapia axpansicn of these srogram areas. The
importance of using propanilistic risk assessment as a
guide to decision=making and licensing requirements was
notad. [t was felt that the risk assessment orogram
should 2e funded 3t S13 millien in FY 1281 ana improvea
reactor safety at $10 million in FY 1981. while it is
felt by RES that these higner funding 'eveis would de
teneficial to Doth programs, the CMB >roposed dudget

containing increases in thesa areas wi'l still allow 2ES
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to work at a reasonabie rate on the higher priority items
in both of thesa program areas. whetner reprogramming of
agditional funds into these areas will be desiraple or
feasible will be decided only after RES obtains its final
FY80 appropriation through Congress.

The OMB funding level for LOFT of $43 million for FY 1981
is $6.3 million less than the ACRS had commente. on
favorably in July 1979 (NUREG-0603). The ACRS felt that
the nigner level would have been beneficial to the program,
both from a technical perspective and in the overall cost
effectiveness of the program. However, the lower level of
funding on LOFT would 2e acceptabie to the ACRS if the
Tevel of funding in risk assessment and improved reactor
safety were Drought up %o the level reccmmended 2y them.

The ¢°.3 million reduction in the LOFT budget for 7Y 1981
will reduce the numoer of tasts from 2 %0 5, and will also
reduce INEL's capapility to cope with more savere tasts
which might resuit in fuel damage. The reduced funding
Tevel will also cause 2 ~eduction in the scope of man/
machine and fault-diagnostics work wnich was startad in

FY 1879. More importantiy, we Jeiiave that the greater
efficiency that the higner funding would allew for the LOFT
facility is very cost-effective over the long run. Thus,
our position at this time is %hat the iaditional funds
should, if availapie, be used at LOFT.

The information on fuel Sehavior during reactivity

fnsertion accidents (RIA) is still believed by the Office

of Nuclear Reactor Regulation (NRR) to 2e {nadegquate.

According to the ACRS, it s not clear that this experimental

srogram has provided information of guantity and significance
in oroportion to its Tevel of support. [f these accicents

are of sufficiently low risk (Tow propability and/or low

energy insertions), such research is not necassary. The NRC
taff has not proviced the ACRS with a canvincing argument

'n favor of the need “or the axperiments an fuel zenavior

du-ing RIA, or for mest of the ather axceriments planned

far P8F in FY 1980 ana FY 1981.

The ACRS telieves that P8F propadly can 2e usad for axperi-
ments reiatad to flow starvation ang fuel melting accidents
and .rges an 2arly anc completa evaiuation of the currently
prorosad P8F orogram. [n the meantime, the ACRS believes
that flexipility in reprogramming some 28F funds %o sther
nigh priarity work on staam explosions and ccre meit

should be provided.



RES has attempted to be responsive to the ACRS recomm=
dations for fuel behavior tasts in past years. The
“ommitiee commented in their 1377 Raport to Congress
(NUREG-0392) that the current programs on fuel behaviar
were considered responsive to the safety concerns notad by
NRR and the ACRS. [n Decemper 1378 (NUREG-0496), tne
Committee generally agreed with try P8F tast praogram dut
requested the staff to reassass . - priority assigned to
RIA tasts. In response to this reyuest, the staf® did, in
fact, reassass the program and gr 'tly reduced the number
of RIA tasts planned ana changed the tasts to amphasize
higher levels of burnup. [n July 1379 (NUREG-0603), the
Committee requested that | ”° reevaluate the regulatory
requirements for RIA tasts ang suggested that the orogram
Se recrientea to empnasize the study of procassas leading
%o mecium and savere cora gamage. [n response %o this
request, the program wasg reevaluated Sy RES, NRR, 30, ana
the P8F Review Group. The conclusion af =his review was
that, decause NRC's requlations require that RIA's be
evaluated as part of tne licensing review af 2ach nlant,
the planned RIA tasts are -seded. NRR is preparing a
User's Need lettar for these tasts, and we will 2iscuss
the entire P8F program and priorities with the iC°S
subcommitiaes in the coming months.

RES agrees that the P3F praogram snould e ~sorientad o
emphasize the stugy of processas leading to medium and
severe Core damage, and we took action last summer %0
develcp a program plan for severe fue! damage tests.
decause of the lead time involved in planning the tasts,
designing the test trains, ang fapricating the haraware
and test fuel, these experiment. will not te implamentea
until 1982. It is very important that the fuel damage
tasts De well planned and thoroughly reviewed 5y NRC ang
the technical community. we axpect %0 discuss thesa tasts
ind seex the (ommitlee's guicance in the coming montns.

#ith regard to the recommendation %o srovige lexibility
t0 reprogram some °2F funds %3 other nign ariarity work 2n
steam explosions and cure melt, we #ill investigata tne
sotions availaple. Resrogramming has an impact on ihe
future P8F program that must De carafully evaluatad,
Jecause planning ang faprication of haraware for %the new
flow starvation and fuel damage tasts will reguire *unds
over and apove those dudgetaa for the current tast sragram.
The only way ts make significant funds availagie for
regrogramming would Je %o stop tasting in P8F until the
fuel damage tests are ready, ind it :Nis time we 30 not
Jelieve the saraty tasts 2ianned in 23F asver the nex:t two
vears shculd 2e eliminatad ar zefarragq.



The ACRS commentad that the confirmatory programs related

to core dehavior following a large LOCA should have low
priority; that the joint U.S.-Canadian research program at
the NRC reactor in Canada should be terminated in FY 1983

as planned; and that before committing to the multi-national
research program at the ZSSOR reactor complex in Ispra, [taly,
the NRC Staff should be convinced that there are not nigher
priority NRC research needs.

RES aisagrees and notes that the NRR audit curves that are
now used to predict fuel rod bailooning and rupture and
resuitant threat to post-accident core coolability after a
loss=of-coolant accident (LOCA) are primariiy based on
out-of-pile saparate aeffacts tasis which ampioy 2lectrical
heaters that have never yet Deen shown to simulata accu-
rataly the in-reactor ballooning of full length low
anricament commercial reactor fuel rods. Oniy a few data
poinus based on TREAT and FR-2 tests using short test fuel
rods are included in the data base.

The NRU tasts are the only in=pile fuel bundle tasts whicn
use prototypic, full-length, commercial-enrichment fuel
rods %o estaplish the validity of al’ the out-of-pile tast
3ata which currently purport %0 represent the nature and
extant of clad ballooning during the heat-up period of a
LOCA. Review group and technical community consensus is
that the NRU tasts are needed %o verify the out-of-pile
simulation of in=pile behavior by clusters of alectrically
heated fuel rod simulators.

The current NRU LOCA program is on schedule and the nlans
have Deen to terminate this program in FY 1383. dowever,

we cannot at this time commit to completa our relationsnip
with the Canadian NRU reactor in 1982 until we have assessad
the need for possible further tests on long large bundles

ar even long single reds of highly irradiatad commercial
anrichment fuel under accident conditions of continuing
intarest to the NRC.

Regaraing priorities within the Fuel BSenavior Jecisien
unit, we fina that sucoort for E550R has 3 relatively hign
priority. The fuel bundle tast program (called Super
Sara) proposed for the S3SCR reactor was reviewad oy RES
ana the turcpean Community groups following the Three Mile
Island accident and was regriented to delete some LOCA
tests and to add tasts wnich «il)l produca more severe fuel
damage by axtenaing core heatup to the tamperature of
claeaging meiting. This reorientation of the £330R 2rogram
is in response to the RES and ACRS desire =2 stucdy =he
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course of serious accidents. ihe SSSOR faciiity will
provide, Dy virtue of its nuclear heat source, length (2
meters), and bundl: size (32-36 rods), the mor: reaiistic
sét of thermal hydraulic ana cladding oxidatien conditions
that are needed to unierstand Dettar the rate ard distri-
dution of core damage and the possibilities of stopping
the accident before meltdown decomes inevitable. The PSF,
while lacking this capability, will complement %his
aporoach 2y focusing on fuel rod meiting, geometry changes,
and resulting core coslability as menticned in our earlier
paragrapns. The Super 5ara program has now Jeen ipproved
Dy the Eurcpean Communities as part of their 1980-33
program, and the total cast of the project, including past
costs for loop construction, is estimated at $139 millien
fn current dollars. NRC's commitment is %o provide three
test trains and manpower support in analysis, instrumen=
tation needs and post-irradiatior axamination. These
Costs are estimated to de about $1.5-2.0 millicn per year
(in current dollars) for 5 years. Thus Secause af the
nigh Teverage that we have in spbtainiig imgortant data an
severeiy camaged fue! for a relatively modest cast %2 NRC,
we Celieve the I5S0R program nas a relatively high priority
within our Fuel Senavior program.

Throughout the report, the ACRS nas commented an "new
directions in research” which have been ar should de
fncorporatad into the proposed research pragram. Most of
these new directions have ome %o Tignht or nave ceen
emphasizZed as a result of the accident at ™MI-2. The ACAS
felt that most of these new programs cauld be iccammodatad
Sy a reallocation of funds, except in the area of risk
assessment and imoroved reactar safaty, for which the ACRS
recommenaed adaitiocnal funaing.

we agree that the new directions in research recommenced

in the ACRS report should Se incarporatad ints the resaarch
orogram, and we have atlamptad %o 40 so. Some acditicnal
fncrease in Risk Assessment and [morovea Reactar 3afety

may 11s0 D@ possiSle. As mentioned just agove, we wil'
study this further auring detailed slanning af the FY 1281
rese@arch program, in the contaxt of averall NRC needs

after acoption of the T™MI Action Plan.

The ACRS ncted that decause of the rapid growth rata of
the wWasta Management research program, thney are cancerned
acout the 30iTity of the present staff tc manage this
orogram area effectively. The ACRS recommencea that the
NRC Se authorized anc funded o axpand :the tachnical staf”’
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for this program by at least five people above the fiftaen
proposad for FY 1981.

We agree that the additional numpber of tachnical staff
recommended Dy the ACRS would help to manage the waste
management research program effectively. However, as with
program support funds we recognize that the overall NRC
allotment is 1imited. e recaived an OMB-approved staffing
Tevel of 11 for FY 1980 and 15 for FY 1981. In filling
our FY 1980 staffing allotment, we nave added i geochemist
during the past few months and w1l  he acguiring a geophy=
sicist shortly. We hope to sbtain .Jproval *2 hire a
geological engineer, a systams analyst, and a satarials
scientist in the near future.

The ACRS highlignted the protlems associated with the
Timitad nature of "confirmatory research” ana the
restriction placed on RES of ceing limited in initiating
new worx @xcept as requested Dy a User Office. They also
noted that the distinction between “research to improve
reactor safety” and "confirmatory research’ is no longer
useful ana recommended that Congress review the legislative
char<er of the NRC researcn program and aliminate :his
gistinction.

The prodblem associateu with the restriction on the apility
of RES to start new programs 2xcept in response to a user
request is being adaressaa in “he revisad procadures
(SECY=79-538) for User Request and Sndorsement. The
revised procedures will allow RES to initiata programs
itself, up to 10 percent of the RES budget, limited %o

S1 million per program per year. These revised procedures
have a trial pericd of 1 year in FY 1981. More imporzantly,
there has Deen an attituae change in the User Qfficas in
the last year that will allow RES much more flexibility
through Dettar communication and trust.

ve fully endorse the ACRS's ~ecommencation to Congress
that the distinction Detween 'research 2 ‘morove rejcter
safety” and "confirmatory research” is no langer needed.
we in RES believe that this is 3 major issue, and we are
gathering our cwn thoughts together now apout wnat the
agency should do to improve cur policy in this regard. In
arder for RES 7 be more restonsive o the agency's mission,
it is important that we have the Tatitucde ana flexibility

t0 do whatever worx will contributa meaningfully %o that
mission without compromising the credidility ar inge-
cendenc2 2f the NRC.



Coordination:

ot

It is the opinion of RES that the annual ACRS review of
our research program is extremely valuable. I[nceed, it is
the only thorough, bdroad-tased review that the RES program
gets. We Delieve that our interaction with the ACRS is of
the utmost benefit and that their reports should be given
important sonsideration. We have attempted %o do so
ourselves, recognizing that tnere still remain some areas
where our judgments do not entirely agree with thosa of
the Committae. [n the encliosure t2 this Commission Paper,
3 detailed RES comment is given on what we 2eliave o De
the major ACRS statements ana recommendations cantained

in the body of NUREG-Q637.

There has been no zoordination of the paper within ather
offices. Early drafts of this paper and its anclosure were
distributed to the ACRS and the Commissioner assistants on
April 4, for use Sy an ACRS subcommittee an April 3.

G Ll

Ropert J. Budnitz, Director
Qffica of Nuclear Regulataory Resa2arch

Snclosure: RES Comments and
Responses %0 ACRS Recommendations

(NUREG-J657)



Nota:

ENCLOSURE

RES Comments and Responses to AC?S Recommendations (NUREG-0637)

RES ccmments begin with Chapter 3. Chapters 1 and 2 are a summary
which are commentad on in the Commission [nformaticn Paper



- Chapter 3. SYSTEMS ENGINEZRING

3.3.1 Semiscale (page 3-2) 3
atament

The Semiscale program «i11 include studies of transients induced by small -
Sreaks, and 2 survey of transients initiated on the secondary side. The
transients initiated on the secondary side are the most common sources of
challenges to the ECCS. The ACRS recognizes the vilue of these programs in
Semiscale.

Semiscale is an integrated test facility, but not in the sense that Semiscale
data can De translatad directly to full-size PWRs. [f so translated, the
Semiscale data can be misleading, and for this reason the ACRS urges that
Semiscale be saparated from the licensing path. The important contributions
of Semiscale are of two kinds: first, Semiscale tests contribute to the
genera’ understanding af the pertinent physical phencmena; and, second, these
L2sts ma«e an important contribution Lo reactor code development.

RES Comment
we ire pieased with the ACRS reczgnition of the value of the current Semiscale
pians.

we agree that data from Semiscale and from other similar experiments snculd Se
separated from the licensing path. Wwe also consider trat the principal
contributions of the Semiscale program are impreving code deveicoment 5y a
comoination of pretest predictions and post-test evaluaticns of the intagratad
systam response to 3 range of postulated accidents. These 1ssa@ssed coces are
then 3 Je used tJ perform accicent analysis in large commercial PWRs.

3.3.2 3lcwdown and Reflocd Heat Transfer

ACRS Statament (page 3=

A significant facility in this program is the Two Locp Test Apparatus (TLTA)
which is an integrated test facility that is presumed %o do for beiling water
reactors (8WRs) what Semiscale does for PWRs. Test results from TLTA nave
Seen transiatad directly t3 prediction of the benavior of full-scale 3WRs.

The ACRS believes that this translation to full-scale 3WRs is unfortunata ang
1 nisuse of the results. The scaling benavier in TLTA nas not 2een acequataly
analyzed ang using it I3 predict the performance af full-scale systems can e
quite misleaaing. The ACRS urges strongiy that res.its from this facility not
Je injectea into the licensing sath  The ACRS objects, in parsicular, %0 the
saries of small break tests proposed %o answer questions raisad by the
accident at TMI-2. The limits of applicapility of TLTA test results to fyll
scale=tlants should De consicered carefully in aavance of any such tasts, anc
the tast results themselvr, should Se used as recomranied ocve for Semiscale
test results == for the’ contributions to csde deveicpment and %o the
ynderst  4ing of the essantial pnysical! phenomena.

shile TLTA has received scme upgrace, the ACRS selieves that an axtensive,
further upgrace is necassary ana urges that this be sursued.



Another program in this catagory is the spray tast 7acility at Lynn,
Massachusetts, which is a 30-cegree sector of the spray installation in a 3WR.
Steam~watar intaraction effects will be studied in this facility and the
results will be of importance.

RES Comment
] caling Limitations
The Iwo Loop 1est Apparatus (TLTA) is a scaled facility and, as such, has

scaling compromises which limit its simulation capability. Since the TLTA nas
historically been used %o investigata the dlowdown phase of a 3wWR large LOCA,
the facility has been constructed to minimize scaling deficiencies important
to the blowdown phase. Cartain facility features necessary for goed 210 -“~wn
phase simulation prevent adequate simulation of other parts of the small oreak
LOCA transient and other non=-L0CA transients.

The small dreak tests were originally designed as scoping tasts wnich would
have Deen usad to identify scaling gdeficiencies for small break simulation.
The apocroach has changed significantly. Calculational studies were used to
identify anticipatad simulation deficiencies and to aid in planning a tast
grogram whicn would minimize, if possidDle, some of the deficiencies. A numer
of scaling probiems were identified and it was determined that while data
useful for code assessment would Ce cbtained, the tests would not simulate the
expected 3WR transient. These findings were =Zransmitted t2 NRR prior %o the
stars of the test series (letter from Sullivan to Resztoczy dated 12/20/7%9,
“TLTA Small 3reak Test"). Wwe iagree with the ACRS conclusion that the results
of the TLTA small break tasts shouid not be applied directiy to 3wR analysis.

°~cposed TLTA Uograde
ihe current Iwo Loop rest Apparatus (TLTA) has facility limitations wnich

prevent testing of the entire large LOCA transient. In adaition, a possible
need for multiple channels has been identified. A three channel upgraced
version of the TLTA is currently being considered which would be capacie of
testing the entire LOCA transient. The existing TLTA also can not aceguataly
simulate small LOCA transients or non=_0CA transients due ts scaling limi-
tations. The proposad three channel facility would reduce some cf the small
oreak scaling aroblems (area/heignt ratio) due to its large volume. [t
appears that a facility can de constructed which can adequataly simulate both
large and small break LOCA's and sther non=-_0CA transients. Such a program
mocification is currently under csnsigeration.

CCFL Refill/Refloogd Program

This program investigatas several aspec%s ¢’ the 3wR Targe LOCA incluging
spray distribution, refill and reflood chases, and certain other phencmena.
The program also cantains a significant analysis effort ang will provide input
%0 the affart o develicp 3 3WR version of our advancad csde, TRAC.

This program is now wel] underway and essentially on schedu'e. Program task
slans are in final stages of deveicpment, the spray distribution task testing
is acout half completed, ana testing what will provide ingut %2 the refil]
facility design is ungerway. GZ ana INEL code ceveicpers are neeting menthiy,
and INEL nas released 2 preiiminary 3WR version of TRAC.

[
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3.3.3 3-D Flow Ddistribution
A tement (page 3-2)

s large and continuing item i. eing modified to relate more effactively to
present perceptions of ome of the most significant proplems in reactor
safety. The ACRS concurs in its continuation, since the results will be
useful and a strong commitment n2: Deen in place for several years %o
participate in this international (FRG-Japanese=i.S5.) study of reactor safety
features.

RES Comment

e rogram has Deen modiried as a result of TMI to include natural
circulat.on tasts as well as large-oreak LOCA and blocked dundle core tasts.
Although the Tow pressure design of the 20/30 facilities limits the applica-
2iTity of small break tasts that can de performed, they are being incorporated
fnto the program to the extent possible. The test logic will ze discussed
with the ACRS at a future information meeting. Core uncovery tests and
natural circulation tests are now in the process of Seing performed on the PXL
facility in Germany. OJata are being provided tc all the participants. Major
commiiments %3 30 facility construction nave been made by Germany and Japan.
"he NRC is zesigning and developing aavanced twe shase instrumentation for
measurements in these facilities.

3.3.4 Moge! Jevelocment Pragram
S Statement (page
'N1s program consists of small projects in variocus university laborataries.
The ACRS encsurages this kind of program as being useful and productive: at
the same time, the program provides an intaraction with an important nart of
the engineering and scientific community.

RES Comment

ES agrees that contributions by university laborataries in basic areas of
heat transfer ana fluid flow form an important part in the evaluatison aof
improved medels of abnormal reactor nenavior.

3.3.5 Operational Safatyv

ACRS statament (page 3-3)

The nas. and current researeh arogram in Operational Safety was ‘nitiatag on
an ad hoc dasis as a ~esyit of operating experience or parcticular reguiatary
requirements. The ACRS Selieves that the pragram tc data has Seen useful.
However, in NUREG-06803, the ACRS recommendea that tne NRC develcp a systamatic
res@arch program on the safety implications of procedures for operation,
maintanance, testing and surveillance. In acaition, the ACRS recommended that
an NRC safety research program on systams Senavior should e zeveloped. The
ACRS believes that priority should Se given ta the initiation of a 3roag
research pragram on operatioral aspects of reacior safety

ta
L
(%)



RES Comment

We agresq that more emphasis should be given to the operational aspects of
reactor safety, and this will be done over the caming menths.

The basis for developing a systematic research program in operational safaty
will be derived from studies now being performed under two new NRC praograms.
The Interim Reliability Evaluation Program will be acsessing which failures
are most likely to lead %o serious accidents. The newiy formed NRC Qffice of
Analysis ang Svaluation of Operational Data will be identifying and evaluating
faiiures and cperaticnal problems as they occur. The consideration af which
failures are important, along w' .. what failures are occurring, will clarify
prigrities for a systematic research program in cperational safety.

For examgle, one such area now planned for FY 1382 will focus on the
electrical equipment that must operate during and following accidents. A
survey of specific ejuioment used in operating plants will be conducted to
estapiish a Tist of generic designs for this equipment. £ach of these generic
dasigns will be evaluated to identify:

Design deficiencies,

Material compatibility problems,

Potantial faporication problems,

Potential probiems caused dy ampient and acsident environments,
Potantial problems caused by intarfaces,

Installation proplems,

Maintainapility protclems, ana

Wear ang aging proplems.

-soupuo

Jw

Far a selected group of most vulnerable generic designs, the following
aaditional assessment will be conductea:

a. An audit will be conducted of the manufacturers' quality cantral and
the quality contral during installation and use; and

3. Tests will be conducted simulating accident canaitions simulating
the effects of wear aging, innerent design ceficiencies ana
intarface conditions.

The ennhanced operator capatility pregram has Been significantly sxpanded. The
a2’ements af this program are listad Selow.

a. Plant Status Monitoring = The information neeceqd 2y the cperator o
establish unampiguously the status of the nlant is dDeing syste-
matically analyzed 2o assist in the development of plant status
monitoring requirements. This incluces instrumentaticn to follow
the ccurse of an accigent and %o identify the status of engineered
safety features. These efforts supciement activities By the
reguiatory staf® to cevelco ana implement positions related %2
status monitoring (e.g., Regulatory Guice 1.37, "Instrumentation for
Lignt-water=Coolea Nuclear 2ower Plants %o Assaess ?lant Congitiens
Juring ang Following an Accicent;" Reguiatory Guice 1.47, "Sypassed

3-4
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and [noperable Status [naication for Nuclear Power Plant Safety
§y:t|-s;“ definition of plant safety state vector; and capabilities

of onsite and offsite technical support centers). These studies are *
being performed by [daho National Engineering Laboratory.

Improved [nstrumentation - Research is underway to tast the
feasibility of several new concepts for measuring safety-relatad
physical parameters. Appropriate instrumentation is being designed,
laporatory tested, and finally field tested in nuclear power plants
to ensure worxability. Emphasis is deing placed on possibility for
retrofit, reliapility, and durability. Instrumentation needs
identified include water level in the core, gas duobl’e in steam
generators, low flow rates during natural circulation, flow through
the relief valve, and radiation monitoring. Thesa studies are deing
performed primarily at Qak Ridge National Laboratory and I[danec
National Engineering Laboratory. we will aiso study whether void
fraction can Se measured directly in a reliabie way.

Operater=-Process Communication = Current practices in using lignts,
<« arms, other annunciators and cathode ray :ube displays in control
rooms will e reviewed %o assess Now we!l they facilitate operator-
machine interaction. Recommendations t2 improve cperator=machine
interaction in control rooms will be deveioped, and supporting
laboratory or field experiments will be carried out.

Disturbance Analysis Systems - The valigity of methodologies used in
computerized diagnostic systams is being icentified ana evaluatad.
The finaings wi!! help the regulatory staff to cetarmine the need
for and nature of requirements for such systems. The goals are %o
recommend functional requirements for computerized systams capaple

of diagnesing the cause of a disturpance and to coenfirm the adequacy

of tecnnical approaches used Dy the industry in developing and
demonstrating such systems. The affactiveness of prototype systams
installed in operating power plants will be assessed. In aagition,
the LOFT project is upgraaing its capapilities to use computer and
advanced grapnics %o monitor the status of the reactor and aiagnose
disturbances. The system will be helpful in tasting the feasibility
and effectiveness of proposed improvements in the cperitor-machine
intarface. These studies are Deing serformed primarily by Qak Riage
National Labaoratory ang [dane National ZIngineering Latoratory.

ther ongoing areas of cperational safety resaarch are continuing
and being strengthened. A new facility for gqualification tasting of
electrical components has Deen completaa at Sandia Laporateories.
The fire tast methodology program has intanced to cover repliication
tests of actual caple installations. A program for demensirating
continuous on=line menitaring af a large PWR has been imoiementag
ang is expected %0 de in olace at the Segqueyan Plant this spring.
we also nave recently undertaken to follow ana evaluate the ZPRI
safety and relief valve tasting program.

(o)
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We Delieve that these new programs, some of which have only been developed
since the ACRS review of our program several months ago, are adequataly
responsive to e ACRS. We recagnize the importance of this area, and
believe that this area could Tikaly grow significantly over the coming
years. 'We look forward to continuing interaction with the ACRS as the
program develops.
3.3.5 Natural Circulation Capabilitv of PWR Svstams
statement (page ;-
Jeat remova) Oy natural circulaticn is a critically important safaty
consigeration during some shutdown transierts. Quring lass of all AC power
transients in some PWRs, it is the only means of trancferring fission product
decay heat from the reactor core to the heat removal systam, short of coolant
2017ing in the core. Transition from natural circulation to boiling may be
necessary aduring such transients. An experimental program is needed %o
estaoiisn a better understanding of this process. It aight utiiize a
compination of facilities such as nuclear power stations gperatad at ‘ow power
levels, LOFT, separate-effects facilitias (U.5. and foreign), and some
visuaiization-type, tench scale experiments. A 1ist of variaples to de
investigatad shoula De established and an experimental program should de
plannea for this purposa. This work should have hign priority.

RES Comment

A series of tasts has seen scoped for the LOFT and the Semiscale facilities
dimed at studying 2oth the single znasa and the %wo pnase natural circulation
in steady state and transients. (Qtner Jomestic programs involve the FLECHT
SEASET integral tests, TLTA, and tasts in the Sequoyan ?lant (single phase
natural circulation only in Sequoyan). The KL test facility in Germany is
currently conducting smail break tasts (300 psia initial pressure), including
core uJncovery and two pnase natural circulation. These results are Jeing
reported 13 the NRC under the 20/30 cocperative program.

The LOFT small dreak series nas Segun tasting which, wnen completa, will
include:
= onset of single phasa, then two-ohase natural cireulation
= loss of natural circulation
= system Denavior with the staam Jenerator tubes super-neatad steam
filled
= reflux 2017ing in the stear janerator
* congensation in the staam generator ~ith z0th liguid fall sack ing
carryover
= return £0 natural circulation
= plant recovery from these canditions at 2oth nigh and low °CS
Sressure, %0 a cold shutdown conagition.

WOFT has also planned 3 series of cperational transisnts ana ATWS tasts w~nich
«117 permit comparison with z2ata from coerating plants.

Finally these areas 7ust 2e stucied for the intarmediate Sreak size ing t2sts
3f this type are now planned for LOFT.

‘
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Aiso basic studies concerning flow stapility and neat transfer in U-tube steam
generators during two phase natural circulation are being carried out at MIT.

3.4 Recommendations

ecommendation (page 3-3)
(@ resaarch 'n this area (e.g., Systams Ingineering) should be funded it the
level requested. At least some of the st dies included in the program on
Operational Safety wil! contribute (or can be adapted to contribute) to the
objectives callea out in Chapter 2; ang, as detailed plans are developed for
the work to De undertaken, these snould De directad as far as possible to
contriduta further to those objectives.

RES Comment
we igrae.



Chapter 4. LOFT

4.4 ACRS Recommendations (page 4-1)

’ne support level o .0 million for LOFT is 36.3 million less than the ACRS
commentad on favorably in NUREG-0603. The ACRS helieves that the LOFT program
could use the higher figure of $49.3 million effactively in FY 1981; and also,
‘n view of the large unavoidable axpenses =equired for the upkeen and speration
of this facility, that the higher leve! would oe more cast-effactive. However,
the ACRS can accept the proposed support leval of $33.0 o 1lion for LOFT on

the Sasis that the $6.3 million reduction is restored %o :°¢ tatal reactor
safety research program and is used %o support greatly accelerated orograms in
research Lo improve reactor safety and to initiate, or supstantially augment,
the new directions in research recommended in NUREG-0603 and discussed in
Chapter 2 of this report.

RES Comment

> igrees that the LOFT program could use the nigner figure of 349.3 million
effectively in FY 1381. We estimate that the iadditional $6.3 million would
increase the testing rate oy 30 percant, from six tests %o nine tasts in
7Y 1381, However, we can tigntan our delts to live with the Presigent's
Judget of 343 million ana st11] conduct a good test program in LOFT that
supports NRC's reguiatory needs.



Chapter 5. CODE DEVELOPMENT
ACRS COMMENTS AND RECOMMENDATIONS:

.3 Lomments
Lomment (page 3-1)

e principal computer code of choice, TRAC, suffers so far from incomplete
knowledge of some of the necessary physical parametars. [t should de pointed
out that a fairly completa description of the possible physical situations in
3 reactor transient is required for the microscopic description used in TRAC.
The microscopic description leads to long running times and thereoy limits a
rapid survey o the many possible transients. While an effart is under way %o
develop a fast running version of TRAC, tne ACRS believes tne RELAPS computer
code, wnhicn s already somewnat faster than TRAC, also snould de geveloped %o
provide a secona fast running cade.

3.4 Recommendations

A3 _ecommencation (page 3-1)
ine recommends the continued development of RELAP-3 as another genera!
code of potential value. The ACRS recommends also that a strong program 5
fnitiatea for the development of methcdology and techniques that would
facilitata the implementation of more sopnisticated reactor simulators, not
necassarily limited to real-time analysis. This would anadble 3 more detailad
Jnderstanding of the course of avents in comp'ex transients tnat include
muitiole failure ana operatsr intervention. The ACKS ~elieves that the
2roposad Dudget 1s idequata to include these develooments without adaitional
funds.

RES Comment

Jevelopment of soth TRAC-PFL (the first fast running version of TRAC) ang
RELAP=3 is currently proceeding uncer NRC/RES sponsorshis. TRAC-PF1 is oeing
developed under the gJuidance of the RES Analysis Development 3ranch staff ang
's subjactad to the review of the Advancea Code leview Group. [n agagition,
TRAC-PFL will de subjected to a formalized coge assessment procass invelving a
numcer of national laboratories. The RELA'-3 zade is currently aimed at
sroviding analytic suppert to the INEL test ‘acilities. Wwhen RELAP-S capapil-
ities nave sufficientiy matured %o warrant its release %o the public, the cade
#1717 De suDjected 3 the formalized review ang assassment process usaa for a3l!
NRC ceveloped coqes.

NRC is cansidering the deveicpment of an engineering simulator tnat woulad
allow investigation of accidents inveiving muitipie equioment failures,
Jceritor ntaractions ind aven core damage, in ~sal time ar tettar. Two
ioproaches are currently under avaluation to achieve this joal. Jne ipproach
STarts «ith the current vintage training simulator, seexing systamatic
imorovements. The aother approach invelves the bottom-up design of tnhe
analytical procadure for simulating the reacter coolant systam amenagie %o tn
existing special cursose computar Marawars, such as an all gigital simuiator
3r an znaloeg (hyoria) comouter tied %o in assemoly of digital micro-orocassors.
The za’anca of plant woula be simulatad Jtilizing the technology amplioved in
current training simulators, axcapt for introducing flexidility %2 aadress
aiffarent _WR cesigns. Any of thesa wouid e a costly ane lengtny deveicoment
affort. we expact I3 lay out the sotions for 3 Jommissicn dec-sian (n tne
next few months.



Chapter 5. FUEL BEHAVICR

. Fuel Codes
omment (page 5+

This work 15 of substantial aid in providing an NRC capability in fuel
Senavior analysis, and should continue at zurrent levels. However, a greater
breadth of input into the physical modeling would be desirable. Work or
moceling of severe overheating, which occurred at TMI-2, is encouraged.

We appreciate the Commi%tee's support in this area and will, accordingly,
sontinue aur efforts to provice the NRC with up-ts-cate, fully assessac, fuel
codes. As %0 increasing the "breadth of input inta the physical modeling," we
agree and will loor for ways to expand beyond what is currently deing "mnle~
mentad and planned. Currently, three national laporatories have direc. input
inta the moce! develcpment area (INEL, ANL, and 3attelle Northwest) whireas
data input for assessment comes from sources all over the worla (Japan, FRG,
Norway, England, etc.). Moreover, program reviews are heid periodically in
which the noce! development affort is presanted and discussed. Atlancees of
these meetings include personne! from the national laporatories, ACRS staff,
NRR staff, RES sctaff, reactor vendors, the utilities, EPRI, ang private
cantractors. We hope anl expect that this response to the ACIS comment is
agequata.

we fully agree with the Committeze's comment on mogeling of severeiy overneated
fuel. wWork in this area resulted in the in=house developed TMISQIL :sge wnich
was used extensively by the Rogevin TMI Special Inquiry Group in assessing
TMI-2 zare damage. Moreover, medifications are planned faor FRAP-T in 7Y 31 %o
expand its capacility %o handle slow transients which require much arger time
staps and 3 moving water/steam interface. Finally, we will investijate the
conversion of existing foreign and domestic severe damage cades %o handie
those transients which result in a loss of fuel element geometry.

§.3.2 In-Pile Testing at Power 3urst Facility (PAF)
ACAS .omment (page o-L.)

represents aoocut 50 percent of the total fuel Denavior researcn Sucget.
The infarmation on fue! Dehavior during reactivity insertion accidents (RIA)
is still nelieveg 2y the ffice of Nuclear Reactor Regulation (NRR) %2 2e
inadequate. It is net cl.ar that this experimental program has crovided
information of quantity nd significance in preopertion %o its Tavel of
supsors. [ thesa accidents are of sufficiently low risk (Tow probapility
ana/or low energy insertions), such research is not necessary. The NRC Staff
nas not providea the ACRS with a convincing argument in favor of the neea for
the experiments on fue! benavior during RIA, or for most of the other
experiments planned for PSF in FY 1380 ana FY 1381,

The ACRS selieve that PSF preopcaply can de used for axperiment; relatac %0 flow
starvation and fuel melting accicents ana urges an early ang complate
evaluation af the currently proposed °3F program. In the meantime, the ACRS
selieves that flexibility in reprogramming some °8F fungs %o other Nign
griority work on steam explosicns ana core meit shoula ce aroviged.



RES Comment

Nas attempted to be responsive to the ACRS recommendations for fuel
dehavior tests in past years. The Committee commented in their 1977 Raport
to Congress (NUREG-0392) that the current programs on fuel Dehavior were
considered responsive to the safety concerns noted by NRR and the ACRS. In
Jecemoer 1378 (NUREG-0496), tre Committee generally agresed with the P8F tast
Srogram dut requested the staff to reassess the priority assigned to RIA tests.
In responsa to this request, the staff did, in fact, reassess the procram and
greatly reduced the number of RIA tests planned and changed the tests %o
empnasize higher levels of durnup. In July 1979 (NUREG-0603), the Committae
requestad that NRR reevaluate the regulatory requirements for RIA tests and
suggestad that the program de recrientad ta amphasize the study of nraocesses
Teading to meqium ana savere core damage. [n response to this request, the
Srogram was reevaiuated 0y RES, NRR, SO, and the PSF Review Group. The
onclusion of this review was that, Secause NRC's reguliations require that
RIA's be evaluated as part of the licensing review of each alant, the planned
UUA tests are needed. NRR is oreparing a1 Usar's Need lettar for thesa tests,
ind we will discuss the 2ntire PSF program and ariorities with the ACRS
subcommitiees in the coming months.

RES agrees that the P8F program should be reorientad %o emphasize the study of
Jrolesses leading to medium and severe core damage, and we took action last
summer to deveiop a program plan for severe fuel camage tasts. 3ecausa 3f the
lead time invoived in planning the tests, designing the test trains, and
fapricating the hardware ind test fuel, thesa 2xperiments cannot de implemented
Sefore 1382. It is very important that the fue! zamage tests e well 3lanned
ing thorougnly reviewed 3y NRC and the tachnical community. We axpect 23
Jiscuss these tasts ana seex the Committee’s guidance in the coming months.

41Th regard Lo the recommencation to provide flexibility to reprogram some PSF
funis to other 1igh priority werk on steam explosions and core melt, we will
investigate the sptions availaple. Reprogramming nas an impact on the ‘futura

°8F program that must ba carefully evaluatad, bdecause planning ana faprication

3f haraware for the new flow starvation and fue! damage tasts will require funds
Jver and above those dudgetad for the current test program. The only way to

make significant funds availapie for reprogramming woula 5e %o stao testing in
"8F until the fuel damage tasts are ready, and it :Nis 2ime we 40 "0t 2a8l‘ave tne
saraty tasts planned in 28F agver the next =wo vears shouid 2e 2liminatad or
cefarreq,

.3.3 Other [n=Pile Testin
13 Lomment (page o-<)
Nese are confirmatory programs related to core Senavior follewing a large
«3CA. The priority is orocapiy Tecw. The jeint U.5.-Canagian researcn pregram
3t the NRU reactor in Canada should de terminated in 7Y 1283 1s nlanned.
3efore commitiing 0 the multi-national research oragram it she S330R reaceor
compiax in Ispra, Italy, the NRC 3taff shoulc ce convinced tnat thers irs not
Nigner pricrity NRC research needs.

ES lcomment
Re VAR audit curves tnat are now used %o 3recict ‘uel red oailaoning ana
*uoture and resultant tireat %o post-accicent care zzolapilisy after a
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loss~of-coolant accident (LOCA) are primarily based on out-of-p’le separate
effects tests which employ electrical heaters that have never yet been snhown
to simulate accurately the in-reactor ballooning of full Tength low enricnment
commercial reactor fuel rods. Only a few data points based on TREAT and FR=2
tests using short test fuel rods are included in the data base.

Tha NRU tasts are the only in=pile fuel bundle tasts which will use prototypic,
full-Tength, commercial-enrichment fue! rods %o establish the valigity of all
the out-of-pile test data wnhich currently purport to represent the nature and
axtent of clad baileoning curing the neat-up period of a LOCA. Review group
anc tachnical community consensus is that the NRU tests are needed to verify
the out-of-pile simulation of in=pile benavior by cluster of electrically
hNeatad fuel rod simulators.

The current NRU LOCA program is on schedule and the plans have been to
*erminata this program in FY 1983. However, we cannot at this time commit to
completa our relationsnip with the Canadian MRU reactor in 1983 until we nave
issessed the need for tossible further tests on Tong Targe Sundles or aven
leng single rods of hignly irradiated commercial enrichment fuel under
iccident conditions of continuing interest ta the NRC.

legarding priorities within the Fue! 3enavior decision unit, we find that
suppert for Z5S0R nas a relatively nign priority. The fuel sundle test grogram
(called Super 3ara) proposed for the E550R reactar was reviewed oy RES and the
Zuropean Community groups following the Three Mile Island accident and was
reorientad to deiete some LOCA t2sts and %0 aad tests which will gruduce more
severe fuel damage Dy extanding core heatup %o the temperaturs of ¢laaaing
meiting. This reorientation of the ESSOR program is in respcnse to tne ES
ang ACRS desire =3 study the course of serious iccidents. The £550R facility
#1711 pravide, oy virtue of its nuclear heat source, length (2 meters), and
cunale size (32-36 roags), the more realistic set of tharmal hydraulic ang
clagding oxigation conaiticns that are needed %o understand Settar the ~ate
ang distribution of core zamage and the possibilities of stopping the accident
cefore meltdown ecomes inevitaple. The P8F, wnile lacking this capapility,
w111l complament this approach by focusing on fuel rod meiting, geometry
changes, and resulting care cooiapility as mentioned in our 2arlier paragrapns.
The Super Sara program nas now Jeen approved Jy the Eurcpean Communities as
sart of their 1380-33 aragram, and the %total cast of the project, incluaing
2ast costs for loop construction, is astimategd at S$139 million in curvent
2077ars. NRC's conmitment is %o provide three test trains ang lanoower
sucoort in amalysis, instrumentation needs and post-irradiation axaminat:on.
These costs are estimatad %o Se about $1.3-7.0 aillien per year (in current
loilars) for § years. Thus, because of the 1igh leverage that we have in
Jetaining important data on saverely damaged fuel for a relatively modest cost
te NRC, we believe the I350R program has a relatively nigh priority within our
Fuel Zenavior ‘gram.

o
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§.3.4 Fuel Melt

omment (page 5-2)
TA1s work currently includes steam explosions and interactions of molten core
material with concrete. In NUREG-0496, the ACRS recommended that work on
phenomena important to the course of postulated core melt accidents should
continue to receive high priority. In sections 1.2.4 and 1.2.5 of NUREG-0Q603
(See Appendix 8), the ACRS recommended an dugmentad researcn program on staam
explosions and a conceptual study to axamine the practicality of moltan core
retention #ithin containment. The ACRS recommends that the existing program
oe reorientad and strengthened accordingly and, furthermore, that it he
closaly coordinatad with work Seing dJone on the cause of savers 3ccidents.

RES Comments
A 3team :txplosion Resaarch
ine current ! steam explosion research program (conductad at Sandia

-aboratories) is substantially funded ($500K 7Y 1980). wWe had previously
Sudgetad 3763K for the 24-month period FY 31-32. These funds would oe
Jtilizea for: (1) conducting tests in the fully=instrumentaa inter-
mediata-scale tast facility (approximataly 30% of the Suaget):; (2) small
scaie pnenomenological mode! development axperiments (approximataely 20%);
ang (3) test analysis, mocel development, and caontainment failure
analysis (acproximately 30%).

Recent dudget plans for FY 1981 and FY 1382 direcs (througn reprogramming)
an 3qditional S485K per year to the staam explosion aregram %o conduct
Targe (>100kg meit mass) tests (%o verify the affact of melt mass on

iteam explosion 2nergy conversion ratio and to aid in extrapolating th
results cotained from the intarmediata scale tests o protatypic LsR melt
sizes) ana to secure the sarvices of additional personnel to participate
in testing, tast analysis, and mode! deveicoment. This represants an
‘ncrease of approximately 125% aver previously planned funding.

#e “elieve that the existing steam explosion grogram, iaugmentad by the
‘ndicatag acaitional funaing, is responsive to the recammendations of the
ACRS.

3. Moltan Core letantion
%82 Nas Tormuiategd ind NRR nhas andorsed a oroposed ~esaarch arogram in
“N1s area 'n responsae 0 in NRR User's Need lequest. The aropcsac
"es@arch orogram s orimarily iimed at estaplisning a 3ata sase o
sucoort the technical avaluation of the adequacy of zhe cora retantiaon
devica proposed for use in the current Floating Nuclear Plant design.
However, tla proposed res@arch srogram will also provice infarmation
necassary to avaluata the generic aoplicacility of similar nassive zore
retantion devices in lsnd based 2lants. As sart of tnis program, the
canceotual study recommenced 2y the ACRS will be uncertaken ana given
high sriority.  Inftial afforts wi'l draw from, and expand ucon, tne =are
"etention avaluaticn cerformed curing the lion/Indian Point care nelt
ictigent stuafes. This activity ~117 2e initiataa in a2 near “uture.

s
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Detailedg planning of this work is underway at Sandia and the preiiminary
program plan will be availagle in FY 1380. Initial funding of $500K for
the overall program is budgeted in the FY 1380 T™MI Supplement. Funding
in FY 1981 will require reprogramming of RES funds. Reprogramming
decisions will be made following review of the integrated fue! melt

program plan, notad previously in Section 1.1.1, ana reassessment of
research priorities.
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Chapter 7. PRIMARY SYSTEM INTEGRITY

7.2 General
ST Secomancysion (page 7-1)
program shouid De started to provide a firm dasis for estaplishing and

juaging adequate systems for coolant chemistry control. Several af the recent
incicents of pipe and nozzle cracking occurred at locations not subject ta
routine in-service inspection. This suggests a need for a3 systamatic review
of current thinking about system benhavior and degradation and an evaluation of
the possibie need for redirecting research in order to anticipata ur prevent
similar cracking incidents in the future.

RES Resoonse

RES Nas uncertaken a study in FY 1980 to define a program of research in
environmental and csoiant chemistry effects on cracking and stress carrasion
in 3WR anc PWR piping systams. This newly defined program will be implemented
fn FY 1381 with funding adeguate for a good start on this cociant chemistry
control effort. However, we d0 not slan %o study plant design or evaluate
specific systems used for watar chemistry control dut rather we will study the
parameters for water purity to alleviata corrosion ang cracking protlems. We
will pursue this issue further with the ACRS.

This program zonsists of two areas: Irradiation Zffects and Josimetry, a
valuatle well organized program; and Steam Generatars, 3 pragram about which
the ACRS has reservations. The main effort of this latter program involves a
detailed, destructive examination of one of the staam generators removed “rom
the Surry Power 3tation. A careful stugy must Se made %o detarmine if a
sositive contribution can be made Dy the steam generator study zefore per-
forming work in addition %o that needed :c detarmine the correlation Setween
nondestructive examination indicaticns and tube intagrity.

RES lesponse

The entire resaarch srogram to be performed on the replaced Surry s.eam
generator has 2een planned in response o 3 request for such work from NRR
(E. G. Case to 5. Levine, "Recuest for Confirmatory Research Study of a
ieplaced Steam Generator for Various Causes and Farms of Jegracation). In
wurn, the compiete plan for research (wnich includes the nondestructive
axamination correlation work as a first stap, concurrently with some destruce
tive tasting ang some corrosicn-related work), has Jeen developed 2y <35 and
agreed ta Dy the NRR staf’ on August 10, 1973, as being fully in acsorzance
with their needs (RR-NRR-78~15, June 27, 1978). We celieve that this program
#»111 make a sositive contribution %o understanding margins in degraced

5-G tuping anc in assessing eddy current inspection tachnigues. There are

25 plants operating ang 27 plants uncer construction that nave the same staam
jenerator design as the Surry steam generator. Thus, the results of this
scudy wi'll e applicaclie %3 the steam gJeneratars in some 32 plants.

with regard o the ACRS comment that a careful study Se mnace 2efare performing
wOrx Jeyond nondestructive examinaticn studies, we Selfeve tnat the 2ragram

~4
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plan we have developed with NRR addresses this recommendation. As the program
progressas, we expect to review it with NRR and the ACRS, and if it is agreed
that modifications are needed, we wil! make them.

7.3.3 Non-Destructive ination
ec ndation (page /<

S 15 an expanding program on an important topic. The coherence, as well as
coordination with reguiatory needs, leaves sometning to be desired. The
program should De funded, but the ACRS urges that the NRR and RES managements
improve the coordination of the programs on Primary System [ntegrity with
respect %o regulatory needs. Also, emphasis should de placed 2n how grogram
develcpments will influence design and practice in plants.

RES Resoonse

We agree tnat there must be close coordination between the RES ana NRR staffs
to ensure that our research programs are responsive to the regulatory neeas of
the agency. The RES staff continues to hold Review Group meetings in the
nondestructive examination subject area to wnich NRR, SO, ana I&4E perscnnel
are invited. A1, “DE programs have been andorsed within the Tast year. The
staff nas just completed twe J0E projects this fiscal year responding %o
specific [4E requests.

All of the nondestructive examination preograms and al! of the branch programs
in other areas are carefully airected %o the final appiication of uitimate use
in the field in operating plants, or t3 direct input for changes in the ASME
Code or Regulatary Guides. Specifically, the new nondestructive examination
develcpments are directad %2 be compatible with current practices so that no
new design or operating reguirements will De needea for the ‘mmediate
application 3f the new tachnigues.

7.3.4 Corrosion and Crackin
ec "mmencaticn (page /-2)

The new program on cracking in 3WR piping shoulad De broadened t3 c3nsicer tne

corrasion-accelerated problems found in PWR pressure doundaries. The critaria

for water chnemistry limits, plant design, and operating procedures required %2

appraach more trouble-free cperating concitions shouia De addressad.

RES esponse

"Ne &S aregram in nongestructive examination emphasizes not only in-sarvice
inspection research, but also cevelupment of glccal on=line continucus
monitoring for anticipating cracking ana for foilowing the Jeveliopment of
cracking (See response %o 7.2). Use of these on~line systems (when they are
fully developed) will mean that cracking can be predicted detter and iis
growth monitored more accurately so that corrective action can de taken prior
%o leakage or growth %0 critical condition, for any location in the slant. we
have recognized the necesiity for a fresn review of cur research priorities;
nanca, we are planning a risk issessment ~eview of cur work ana 27ans with the
drapapilistic Analysis Staff in order to develop an improved dasis for
arioritias within the research.



Chapter 3. SEISMIC, ENGINEERING AND SITE SAFETY

'Ne research program on seismology and geclogy and the SSMRP are among the
high priority NRC programs. [t is important that the SSMRP program be
structured %o provide input as 2arly as is feasible ints the nraaa sifety
policy considerations cancarning the seismic design bases of nuclear power
plants. This should include a timely preiiminary evaluation of the seismic
contribution to the probability of serious accidents and =ne principal
contridutors to uncertainty in such propability estimatas.

RES Responsa
we agree. 'he Seismic Safety Margins Research Program (SSMRP) is a long-tarm
research program that «11] be completed in 4 or § years. However, the program
‘s structured to provide intermediate results %3 the Ticansing staff that will
influenca the droaa safety policy considerations concerning the seismic design
Sasas of nuclear power plants. These results will De transmitzeq o *ne starf
in tecnnical reports puolished througnout the life of the program. There will
Se aor-~cximataly 22 tachnical reports published in FY 1380. Topics ta be
=aportad in FY 1980 include:
1. Review of structural building response anaiysis with special ampnasis on
damping and nonlinearity - Fepruary 1980

e
.

Assessment and expansion of the strong ground motion data basa - April 1980.

3. Subsystam Response Raview Reports assessing the state-of-the=art of
supsystam response determination, accuracy and uncertainties - April 1980.

4. Soil Structure Interaction (S51) Review Reports issessing the stata=-sf-
the=art of S5 analysis methodology, accuracy, uncertainties, and
ftamizing denchmark proolems - June 1380.

o

iesponsa of nuclear power 27ant structures ta three ‘nput
camponents - June 1380.

3. Zffact of structural damping on nuclear power prant structures - June 1380
dest-Istimata-Zvaiuation Method (8E-ZM) sermit, in evaluation ana
cemparison of cest astimata responses ~ith the respories 20tainea Jsing
the Stancard Review Plan (JAP) requirements - August 1320.

3. Resort on methods usad %o jather fragility relateg information and data
summary - Septamder LS80.

3. Report cn expert opinicn recaiveg In zamoonent fragility - Seotemper 1280.

=5, 3'mulation of time histories parametarizea oy nagnitude, spicantral
distance, ana site canaitions - (Jctoder 1280.



1l. Sensitivity stuay investigating *he effacts of uncartainties on subsystem
response - OJctoper 1980.

12. Operating Seismic Safety Analysis Code (SEISIM) - January 1981.

The SSMRP will initially use a typical PWR (Zion I nuclear power plant) as a
mocdel %o conduct sensitivity studies and quantify the uncartainties associatad
with the various parameters of the seismic methodoicgy chain. Later pnases of
the orogram will consiger other PWR and 3WR designs. [+t is expected that in
FY 1982, the SSMRP will provice a preiiminary avaluation of the probability of
failure of structures, systams and components and the probapility of radio~
ictive releases over a range of earthquake levels. The principal contributors
L0 uncartainty in such prodauility estimatas will also te identified. The
SSMRP is confined to probabilities of failure and radicactive release under
2arthquake and possible simultaneous accident conditions. However, the
resuits and models deveioped in the SSMRP could 5e used to compars the risks
associatad with the saismic hazard to other possinle iccident secuencas.

3.3.2 Hvdralo
TS _tomment | page 3-1)

'Ne Jrogram on hydrology snould De «ept under continuing avaluation to see if
the current low level effart is adequate %o suppore sossible informational
needs arising from the consideration in future siting policy of liguid
pathways affects from serious accidents.

RES lesoonse

we agree. he hydralogy srogram undergoes avaluation %3 ansure that the
sresent funding lavel s acequata to support the statad consideration. This
comment apparently relates %o the new siting policy that would reguire con-
sigeration of groundwater paths in the liquia pathway using Class-3 accicent
sourca terms.

The state=-of-the=art in ragiohyarology is adequata %o mode! rather accurately
the grounawater flow ind sorption of radionuclides Dy soils, Doth af wnich ire
N1gnly site-depencent and variapie. While it is currently possible %o sredics
timing, quantity, and cencentrations of releases =0 surfaca watar sodies fram
jiven sourcas (sump water), zome research is needed to formulata critaria far
ise@ n siting. Adaitional research requirements progapiy #iil come from the
Siting Policy Task Group.

3.3.3 Structural and Mechanical Zngineerin
TS _comment (page 3-.)

'@ Jrograms in structural and mechanical engineering are relatively new.
£7fort snould be devoted o the formulation oy FY 1981 of a oroad resaareh
orogram respensive 3 the NRC needs arising from speriting ~esactars ana from
reactors o De conmstructad. The resaarch pregram snould inciude affsrts
Jevetag to o ovide the NRC with an imoroved capapility for design audit ang =c
evaiuvate the significanca of of“-design congitions quring sotantial aczicents
ar sther severe loading conditions such as 3 Targe 2arthguake, 3s we'’ as an
imoroved Dasis of experimental verification of seismic design.




RES Resgonse

esearch program plans have been developed by the Structural and Mechanical
Engineering Research 3ranches and are currently undergoing a thorough review
Dy the NRC user offices. In adaition, these coordinated research plans will
Se reviewed with appropriate ACRS Subcommittees. The following table shows -
the current research programs that address the ACRS area of concern.

STRUCTURAL AND MECHANICAL ENGINEZRING RESEARCH

B H A _NEsD RESCARCH "ROGRAM
Improved Capapility for Senchmarking of Cumputar Codes
Design Augit Enginzering Characterization of

Seismic Motion
Lcad Compination for Qesign of

Structures
Evaluation of Significance of Effects of Hydrogen Zxpiosion
Qff-Jesign Conditions Juring Flooa £ffects
Potential Accicent or Other SSMRP
Severe Loads Safety Margins of Containment

Safety Margins of Qther
Category [ Structures

Improvec 3asis of Zxperimental Safety Margins of Containment
Verification of Seismic Design Safaty Margins of Qther
Catagory [ Structures
Measurement to Predict
Structural Performance
Adequacy of Codes ang 3tandards
Jynamic Testing of Nuclzar Pcwer
Plant Structures and Components

o
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- Chapter 3. AQVANCED REACTORS

A1l ACRS comments and RES replies in this chapter are predicatad on the
possibility of program continuation into FY 81 ana beyond. It is recognized
that the President’'s budget calls for a phase out of the HTGR program at he
end of FY 30 and of the LMF3R program at the end of FY 81, in which case the
tachnical discussion here is of no practical applicability.

3.3.1 Analysis
ACRS Comment (page 3-2)

The ACAS coes not believe that the proposed FY 1981 allocatior provice enough
emphasis on other than core disruptive accidents. Attention is directed again
to the recommendation quotad in part above. [t is believed that both accident
delineation and accident prevention should receive greatar attention than now
seems indicated. [n adaition, the accident delineation work that is oroposed
seems to put too much emphasis on the Clinch River 3reeder Reacior. However,
the SIMMER computer code and the ather analytical activities are viewed as
important and valuable, and need %3 be continued at a level adeguate to
sustain them.

RES Respgonse

we agree that mere emphasis should 2e placed on investigating accicents other
than core disruptive accidents. OQur apility to address thesa accidents
decencs 0 a4 large degree on the funcing level of the ARSR program.

About 40X of the analysis budget is directed at the continuing resolution af
ey licersing issues hignlignted in the FFTF and CRBR reviews: treatment of
core=melit ang other whole core accidents. In view of the significant progress
made in the past years, as weli as the ‘mportance of current work. ‘t would be
unwise to decrease this activity significantly. The shift in the S5C activity
from development t3 application, the focusing of work at the University of
ArizZona and Sandfa on systamatic accident delineation, anc new management and
staffing of the accident delineation work at Sandia should yield pesitive
results. Wwe agree with the ACRS that it is regretiable that :the 2nly detailed
des'gn available for review is the CRBR; we are working with J0E 2 keep
apreast of COS efforts, bDut it will De about 2 years defore specific axami-
natigns can begin. We will increass cur effort to obOtain design ana safaty
information on foreign Sreeder reactars in the coming year.

1.2 Aerasc! Falease and Transport
13 _Lomment (page 3=Z) '
This 1s a compination of analyses and axperiments aimea at an ‘mportant
arogiem area. Th's work seems well plannec ang is producing ~esults.

S.
A

IES Resconsa

we agree. 'he resuits from tnis program are now deing used ‘ar planning the

extans.un of aerosol technoliogy to core melt accicent mitigation, e.3., #il-

tered, ventad containment concapts. The high relevance cf this LMF3R work %2
issues in LWR safety should alsc de notec.



3.3.3 Materials Intaraction

%%0!!00 ation (page -2)
inis Inciudes funds for loop design and fabrication and for a series of

fuel tasts. [t is clear that fue! research neecs to e done. while the NRC
needs to do work on prodlems crucial to licensing concerns, a more determined
effort shou’d be made to have the fuel develogers issume a large part of the
investigative burden. [n aciiticn, more effort is needed to cbtain a more
srecise formulation of the yuestions %o be asked and now the answers are to 2e
ootained with these facilities.

RES Response

we agree wilh the thrust of the recommendation. A major portion of the
research needs is being dorne oy the developers (D0E) in programs in the
TREAT, ETR, FFTF reactors. The total 0CE supported orograms are a factor of
10 Targer than the NRC program. wWe axpect that when Z=7F begins full power
operation and fuel testing degins, the ACRS recommendations will Se substan-
tially met. Another program of research in this area o which the NRC is a
sarty is the French CABRI program. This program is on the arder of

$13 millien/yr.

As recammenced 0y the ACRS, we are pursuing a sensitivity amalysis at LASL
with assistance from ANL, 3NL, ang Sandia to define moras precisaly those fuel
safety tests crucial to fast reactor safaty.

3.3.4 Svstam [
15 _fecommencation (page 3-3)

'Ne proposecd program invoives testing of the CONTAIN computar cade and
carrying out a set of experiments associated with moitan core retantion, core
deoris coolasility, ana container c2l! liner response o accident loads. Some
of the work on moltan care retantion is also useful in connection with
icensing cancerns of the Floating Nuclear Plant and in cansideration of
srcolems associatad with severely Jamaged cores in water reactors generslly.
The work associated with this itam seems appropriate to future needs in the
ceveiopment and licansing of fast breeder reactors. However,K the ACRS
Selfeves, 3s recommended in NUREG-0496, that specific attantion shoula He
given to the study of iltarnate zontainment systams and t0 concaptual studies
of systems for retaining 3 molten core in containment.

RES esponse:

-0 F7 .38l RES will initiate conceptual studies of altarmate cantainment systams
ing systems for molten core retention, {f substantial restoration of the Fast
3reecer Reactor 7Y 1381 sudget sccurs. The purpose would De %3 factar such
systams into accident delineation work. Initial 2f<arts would draw from inc
2Xpana Joon the designs proposad for the FFTF filterad, ventad c=sntainment
noadffications, ana the CRBRP core retention device, as well as the work on the
FToating Nuciear ?Tant core ladle and :ne Zion/Indian care nelt accident
stucies.

o
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Py Chapter 10. REACTOR ENVIRONMENTAL EFFECT
We apprecidta the Committee's endorsement of our research programs related to
mathematica! models for the transport of radionuclides via ligquid and atmos=-
pheric pathways and our programs related to cccupational radiation assessment
and protaction. We have noted the Committee's observations con other ascects
of our program and provide the following responses.

10.2 General
ACAS somment (page 10-1)
'he Lommitiee again notad the need to conduct resaarch in the following areas:

(a) Research to determine the bdasic factors that govern radicnuclide buiTdug
in reactor coolant systems, including the influenca of operating
practices on such buildup.

(4) Research to develcp methods for avaluating the 2ffectiveness of measures
for removing radionuclides from the primary csoclant circuits of cperating
reactors.

RES lesponse

.0 the past, there has deen a great cdeal! of researsn carrieg out to ifgentify
the sources, characteristics, and locations of the ragicnuc!ides depcsited in
reactor cocling systams, and an the performance (effectiveness) of coolant
zlean=up systams using tachnigues such as evaporation, ion exchange, and
filtration. RES has conducted research which documents the operatignal
efficiencies of affiuent cantrel systams and sponsored 3 workshop an the same
subject. An on=going program at INEL is documenting decontamination factors
for reactor coolant clean-up systams uncder a variety of operating conditions.

With respect %o occupational exposures, RES has recently developed a moce!
(NUREG/CR-0446) which is being used 2y bSoth the licensing staff and industry

t3 determine the cost affectiveness of various methods for radiation protaction
of the worker. Although there is a substantial bogy of data which permits
avaluaticns of licensees’' plans to assure occupaticnal axposures are keot at
ALARA Tevels, RES is continuing %o conduct and monitor research which can
influence occupational exposures and relatad ALARA zetarminations.

The sn=geing RES program an fuel failures due %3 ceilet-cladding interaction
(2CI) and radionuc!ice releases deriveag from °9F axperiments is 2xpectec 2
provide useful informaticn on fission products as contributors to the duiicu
of radiation levels in working areas. [n adaition, RES is developing ang
testing methods for nondestructive, passive failure detection systams such as
acoustic emission and intarnal friction measurement wnicnh may ealiminate tne
reed for direct in=service inspection of the vesse! and piping By plant
sersonne! thereby recucing occupational exposures. The propesed studies of
the Surry steam generatsr. refarenced in other sacticns of tnis report, will
develop significant information an doth carrosicn and remote inspeciicn
tecnniques.

-



[n related afforts, research has also been planned for FY 1981 to assess the
effectiveness of various techniques for crud removal. EPRI is conducting
studies of technigues such as chemical and power/flow rate manipulation to
dislodge Jeposited radioactivity. RES also plans to include studies to
measure the affactiveness of strong and weak decontaminaticn solutions on crud
reiease, and to establish the compatibility of such solutions with csolant
clean-up iana waste soligification systems. RES is also conducting a thorough

review of the subject of crud formation and buildup to igentify any gaps in
the data dase which would preclude achieving an ALARA cbjective for
octupational exposure.

10.3 Comments

0. 5.1 3rvor~t1 tems within the Program as Planned
ALxS Lcmment (page LU+d)

eve ooment of Mathematical Models for the Atmosgheric Transgors of Airsorne
Ragionuc ' 'ges. Ithough mogeis for the transport of airocorne radionuc) des
Jver snort gistances are reascnably adequata, there continues %3 e 3 need for
in imoroved capability to assess the Senhavior of airborne reieasas at moderate
(3 ta 15 «ilometers) ana greater distances (15 %o 30 <ilometars) from nuclear
cower Diants. This is aspecially important relative to smergency glanning,
where mocais are needed to provide projections on a real=time hasis.

RES lescense

> Nas ceveloped a program utilizing field experiments 2 be canducted if
shoreline environments, and in cooperation with FEMA, at [adian Point %o
ootain concentration data 9 %0 30 «m from the plant. A concur=ent grogram
Nas 2een inauguratad to compare atmespheric dispersion medels Jysing gata
already availaple with the objective af determining the most 3porogriata mode!
for use at any particular sita. Two other projects compare mede! o mecel
results arising from given test canditions anad provide for conuinueg
‘upgraaing” of tne CRAC code used in the Reactor Safety Stuagy. Also research
0 detarmine the feasibility and possible design of an arf-site anvirsnmental
monitering network and talemetry systam is planneg %o degin unger the FY 1380
suppiemental dudget.

20.2(c) Resaarch on Emergency 2lanning
and
20.3.2 Prigrity 2rograms Not Within the Pragram As 21inned
AL3> .omments (ages Lu~. ang _0-.)
m . »
Ne .ommittee notad further that acditional research was teeded an the 3soActs
3f amergency planning.

Accicent Source Terms. Setter definition of accident source tarms is needed.
IMONAsis snou'd De place on recuirements for instrument systems %0 srovide tne
lefinitive type of data necassary for realtime grojections of the fature and
Zinsaquencas of 3 release.

3ES Resconse

4$ 3 2art of our speraticnal safaty resaarsh program we tave initiatag
Juaiification tasting of cost accicent menitaréing aquicment. This orogram ‘s
Seing carried cut in supcort of Reguiatory Guige 1.37. % is 2lanneq o

<0-2



conduct LOCA gqualification tasts on generic instrumentatiocn required for

normal and post accident monitoring to determine Do’h the design adeguacy of

the generic designs and the suitapiiity of currenct test methodology. A new -
LOCA tast facility recantly has Deen built at Sand.a Laboratories and testing
will Dagin this fiscal year. Testing of radi-tion instrumantation required -
for post accident monitaring is planned later in the program, currently

projected for FY 1982.

The previously menticned fission product reiease work from fuel elements will
provice improved data on ihe gquantities of fission products which might De
releasec as 21 result of Class 9 accidents. The topic of accident source tarms
has aiso been identified in NRC's Three Mile Island Task Action Plan (TAP) as
an area where increased research is necessary. WwWhile the precise details of
the research have not yet been Jefined, prugram plans are Seing formulated in
the following areas.

(a) In=pile studies of fue! benavior in the Power Surst Facility:

(5) Hyarogan studies to provice a Detter understanding of radiolysis,
metal-water reactions, emoritilements;

(¢) Post accicent csolant chemistry and related pellet clad-csolant
intaractions;

(d) Intasraction of core melt with structures, soils;

(e) Aercsaol preduction and transpore.

Sourze tarm calculations have Zeen mace as part of the ocperational safety
research affort i3 define the magnituce, rate and partic!e type reieased as 2
function of time using the Jeakage assumptions in Regulatory Guide 1.89 and
WASH=1400. This program is an on-going effort and new calculations of socurce
tarm wi11] Se made when revised source tarm release fractions are cdetermined in
the apove menticned fuel release studies. Also 3CL is performing an uncertainty
analysis on the accident sourca term for core melt accident sequences.

ACRS Comment (page 10-2)

.ntargictive Measures. Studies of the full range of intardictive measures
with smonasis on their syitapility for given sites and means for their
imorovement are needed. companying this research shoula be a reevaluation
of Protective Action Guides and the initiation of research to deveiocp a bettar
scientific dasis for their estat!ishment.

IES lesponse

A study oy sandia Laps ana PAS (NUREG/CR-1433) nas Seen completed an a
cost/benefit analysis of using Potassium [odide as an emergency praotactive
measure for the general pupiic. In adaition, work has been initiatad to
determine the potential benefit of taking ad=hoc respiratory protaction
neasures during an accident such as breathing through a handkerchief or towel,
245 is also sponsoring an effort %o develop a sat of realistic acsident
scanarics %0 De used in tasting state emergency slans.

Agaiticnal research is planned, as 2 part of the 7Y 1580 suooiementa! Suaget,
%0 evaiuate cotantial emergency respcnse and slanning at Fegeral, State, anag



local Teyels. These will include consideration of interdictive measures.
Also tachnigal assistance projects and staff effarts in other NRC offices are
being applied to EPA/FRC review cf Protective Action Guides.

Recovery and Reentry Phase Following Accident. Further investigations of
mprovec measures that mignt De Implementad n the recovery and reentry phase
“allowing an accident must dDe made. This program should include evaluations
of designe and procedures to facilitate the decontamination and recovery of
major nuclear power plant systems. [t should also include research on
procedures to aid decisions by medical and other authorities cancerning the
affected offsite population; methods for decontaminating ang reclaiming
offsite land, dui.qaings and aquipment; and the estaplishment of dose limits or
guicges for population groups desiring to return tg areas that have been
avacuated.

RES Response

Research wo accumulate physical data on the nature anc extent of core damage
and fission product ceposition and plateout at TMI is Seing planned ang
sursued jointly By NRC, DQE, EPRI and GPY. The information provided by these
studies concerning fission product benavior and accident source terms is
expectad %o Ce vaiuvapie for planning emergency response, recovery and reentry
procedures and for pianning acditional research.

The NRC is reviewing the EPA-FRC Pmotective Action Guides (PAG) ang Part 140
of Title 10 Coce of Federal! Reguliations pertaining to extraordinary nuclear
events. DJecontamination methccclogy studies have Deen directad to nuclear
systams anc have not included cff-sita land, dui'dings or zquipment. These
subjects will be consicdered ‘n future planning to detarmine what research Is
neeged =0 improve NRC amergency response, decisionmaking ana guidance.

The authornity for granting reentry to an area that has Deen evacuated is
vestad in the Stite government. There are in ZPA-FRC PAG Ne. 7, strontium 39-90
ang cesium 137 Timits in soi! which are applicable t2 long term residence in
contaminated soil areas. The limits are such that the resulting exposure <2
aaqu!t done marrow or whnole Dody dose not exceed 0.3 rad in the first year ana,
similarly, the dose %0 done marrow or whole 3cdy %o in infant shall not exceed
0.2 rad in the first year. Aaditionally, the EPA has oublishea propeosed
£24-F3C Guidance aon Josa Limits for Persons Zxposed %o Transuranic Slements in
%ne 3eneral Eavironment which is applicapie o releases o the environment
from accidents. The NRC emergency planning guide takes int3 account the
EPA-F3C Protective Action Guices regarding limiting 3irect exposure 2 the
slume, and shielaing afforded by dwellings, and is cocrdinating with the
JHEW=F20d and Orug Acministration all matters relatec %o safe food supely.
J0E-NRC research is studying soil-plant uptaxe of ragdionuclices and the
effects af various soil treatment and agriculturail practices on the rate of
sransfer of radionuclides *rom contaminated soils to food crops which will De
apolicaple %o regulatsry guidance an use of contaminated agricultural langs.
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10.3.3 Items within the Research Program that are Considered of Low Priority
A smment (page 10~
‘he does not delfeve that thers is an urgent need for emphasis on

research to improve the models for descriding low level airsorne or liguid
radionuclide releases from nuclear power plants under routine canditions.
This is especially true relative to refinements in the zalculations that
support 10 CFR S50, Appendix I.

RES Response

Ne resaarch being conducted to provide data and models £a support NRC's
assassment of licensees’' compliance with Appendix [ requirsments has been
uncertaken in response to continuing requests from the licensing stafé. In
conducting this research, we have notad that compliance with Appendix I can
only Se assessad through the use of models. Thus, the accuyracy of the input
data to predictive models ana the models themselves are assantial alements in
the licensing review.

Several programs are deing canductad to support Appendix I. An in-plant
measurement oragram is being conductad %o validata the quantities and
characteristics of PWR effluents in support of a ravision of Reg. Guice 1.1.
RES s also developing a liquid pathway moce! which will include sarstion an
sediments in predicting ragionuc!ide transport. This work is necessary %o
wpgrace Reg. Guide 1.113 ana NUREG-0130, which omit cansideration of radic-
nuclice transport via sediments in demonstrating compliance with Appendix I.
On=geing modelling and validation of atmespneric transpore sracassas sut *

50 miles (as required 3y Appendix 1) and 'ocally, with a variety of tapographic
conditions, are also being continued.

in evaluating these orograms, it snould De notad that the 2ata bSeing developed
1150 support regulatary assessments other than thcse related exclusively %2
Apcendix I. The in=plant measurement program is proviging information on crud
Sehavior and on the performance efficiencies of gaseous and liguid affluent
treatment systems under a variety of cperating carditicns. Such 2ata can 2e
applied to r~aquired occupational exposure assessments and %0 estapiishing
dacontamination requirements. The atmospneric and liguia pathway mode!ling
efforts also support assessments of accicent impacss, emergency planning and
‘ntargictive measures. For these reasons we Selieve that not only are these
res?arch srograms needed 0 sucport the licensing staff in oublic nearings,
Jut they are also developing high guality data apolicaple %o a variety of
sther regulatary cojectives.
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Chapter 11. FUEL CYCLE

1l.3 Comments
omment (page 1ll-1)
ecommissioning. The ACRS believes that Lie research on decommissioning of
ue! cycle fac lities is important and should be funded above the leve!
planned by the NRC. More emphasis should De given to research on the problems
of decammissioning or long=term care of shallow land Surial sites.

RES Response

UntiT recantly, RES was unable %o initiate research in this area Decav-e user
office andorsement had not been ocbtained. In early FY 1380, however, 1 user
need for fuel cycle facility cecommissioning research was received from NMSS,
anG we are proceeding with immediate implementation. A otal of $300K is
availaple in FY 1981 for research on fuel faprication ana chemica! plant
decommissioning. These studies are planned to extand for mere than three
years and will include on=<ite measurements. Although program costs are
projectad to Se somewnat greater in FY 1982 and 33, the Y 1981 funds appear
t0 De adequata for program startup. The gecommissioning of Tow level waste
Surial sitas is aiscussed in Chaoter 12.

ACRS Comment (page 11-1)

Sa?ctz System Performance. The ACRS Delieves that more work 15 needea s
dssure acequate performance of safety systems wnen they are called upon. For
examole, more information is neegea 2n zanditions that agversely arfact 3ir

filter systam capapility and on testing methods o canfirm that satisfactory
performance capapcility exists.

3EZ lesponse

esearch ~as initiated in FY 1379 to avaluate realistically facility scuipment
responses during accidents which could Tead to significant off-sita releases
of ragionuclides. One of the areas of investigation covers sossinle f3ilure
ncdes of ventilation and filtration systems. 0O has researzh n arogress %o
evaluate the effacts of explosions in fuel cycle facilities.

ACRS Comment (page 1l-1)

ErTilent control. The ACRS telieves that the research affort on effluent
zontra] snould de iugmentad. [ncreasad amcnasis is needed on tne oroplem of
"3gfcactive jasaous wastes with respect o their r~emovai, zanfisement, and
‘ong=term storage or disposal.

IES Reoonse

JE°R 71 tars aged in actual fuel cycle facilities are being testac as pars of
the grogram igentified apove under effluent cantrol resaarcn. <cwever, these
tasts will not in themsalves provide definitive data on the af<acts of tne
complete r~ange of possible degrsaing anvironments. An initial af€ort %3
COMQUCT SUCH tasts and avaluata tasting methods to confirm Filtar svstem
cerformance may Se initiataa in 7Y 1381 as part of tne offuent control
sroject ¥ funas are availaole. In 7Y 1281, our sucoors «ill 2e aniy $300K
'1staag of the STSOK that coulad nave ceen availaple iF tne arginally slannea
FY 7381 cucget nad net ceen cut decause of overall fiscal sanstraints. Jne of

. =



the projects deleted was ‘ntended %o evaluate the effectiveness of collection
and onsita storage of gaseous radionuciides. If funds should Hecome availaple,
we will initiate research in this area in FY 1981. work is also being done by
RES on the risks of the removal, confinement, storage, and disposal of gaseous
wastes.

i1.4 Recommend:ticn

ecommencaticn (page ll-1)
e recommends that more ampnasis De given to research arcas citad in
section L .3; this can te accommodated Oy decreasad effort on transportation
research.

RES Responsa

NES does not believe it would de erudent, at this time, to reduce its afforts

'n transportation resaarch. (Qver the last saveral years there nas Deen increasing
concarn on the part of the public and the Congress regarqing the safaty of
transporting ragicactive materfals. Thesa concerns srompted the Commission to
‘nitiate an avaluation of its regulation from a risk perspective. Although

this avaluation (MUREG-0170) indicated that under existing NRC regulations the
transportation of radicactive matarials presents a very small risk t3 the

Public nealth ana safety, the NMSS staff concluded, iand the Commission concurred,
in the need to cevelop additicnal information rejative ta protection of the
eupiic against nigh consequence iccidents without regard %o their predicted
fraquency of occurrence. Accordingly, RES was requestad %o develop, if possible,
an ootimum compination of package test requirements and acceptance standards
wnich »culd reflect a cost effective Halance Hetween zurrent packaging tecnncliogy,
severe iccident environments and the ~isk %o the public healtn and safety.

The central research requirement is %3 canduct physical tasting of snipping
pPackages; Nowever, the complex relationsnips ameng the various parametars

makas it advantageous %3 conduct the srogram as an intagratagd research activity
rather than ias a1 mixture of reseaarch, technical assistanca ang staff actions.

An ‘mportant element in the icceptanility of the revised regulations will ne

the apility of the NRC to demonstrate the technical basis for their develocment.
v@ snare «1th NMSS the belief that tnis program is essential %o support future
reguiatdry decisions in the area of transportation.

ad i
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Chapter 12. WASTE MANAGEMENT

éé.z Geners]
cmment (page 12-1)

Th Tts 1378 regort (NUREG-0496) to the Congress, the ACRS criticized the NRC
for the poer formulation and management of research wark on wasta management
propiems and for the inadequata rate of progress. Similar criticism was
axpressed Dy the ACRS to the NRC in the July 1979 report (NUREG-0603). In
NUREG-0603 the ACRS acded that upgrading was needed in the NRC research staf®
capability.

The ACRS believes that the NRC has taken positive staps %o improve this
situation. Staff capability has improved; however, more is needed. Com=
mendable progress s alsc being made towar? improved assessment and selection
of researcn; furthe attantion, Nowever, is needed on this matter, especially
the ordering of priorities.

IES Respense

we reccgnile tne need to improve our capability s assign priorities to our
research. RES ang NMSS staff are currentiy working together to identi®y andg
assign priorities to tachnical issues associated with the impiementation 3f
draft rule 10 CFR 60, and to identify relatad research reguirements. The
issignment of criorities %2 research is on the dasis of tne importance of 2ach
of the technical issues %c *ne regulatory srocess and the comoletion date
recuired for the researsn results_to Se useful. As we currently formulate ~wur
five=year plan for research, prioritias are Seing reviewed fram 1 oroacer
Jerspective, taking inta aczount NRC's long range research needs.

12.3 Comments

ave! WJasta (HLW

13 _.omment (page lo-l)
TA€ ACAS De ieves that work in this area, incluaing that related %o the

Jitimata aisposal of spent fuel, nas Nign pricrity ana that adequate funcing
's ~ecassary for its timely completion. [t is therefare urgent that =he NRC
deveiop zetailed criteria ang procedures needed to evaluata: (1) the
suitacility of a HLW package for ultimate disposal, and (2) the licensapility
3f 3 geo'ogic sita as a repository for HLW packages. Scme of the unique
tachinical orcoiems with respect %0 %he latter task may reguire fur<her
iugmentaticn of 3taff capability, for axample, addeq 2xpertizae in jeciogical
sCTencas and angineering.

RES lesconse

Yesearch 1s deing conducted to support the formulation of cetailed critaris
inG 2raocadures neeced o evaluate the licensapility aof a jeologic site as a
rescsitory for HLs packages. Current resaarsh projects at the University of
Arizona involve formulation of basic understanding joverming groundwater, ~ack
nass saaling, ana evaluation of geconysical metheds for sita =naracsarization,

A major resaarch affort o design ana estaplish fielad tast facilitics far
large=scaia in-sity axperiments in rock mechanics, nyarology, ang jeechemisty,
3 1 —— a

§ presently 3eng cansicerec.



Research requirements have also heen identified as a result of the joint
RES/NMSS/0S0 study of information needs faor licensing uncer rule 10 CFR 50.
These research requirements have been taken into account in the RES five-year
plan. Acditional research projects Dased on this review will be initiated in
the near future, as RES resources permit.

with respect to staff augmentation, we intend to hire a geological engineer
ang, if possible, a mining engineer and a systems apalyst.

The products from the risk assessment methodology development projects for
High Level wastae ang Spent Fue! include licensing tools and procedures wnicn
ire deing used 2y the NRC Interoffice waste Management Modeling Group %o
assist ‘n the deve'cpment of detailed critaria and procedures needed to
@valyate tne Ticensaoility of a geologic site as a repository for HLW packages.
The sensitivity analysis mathods developed in these projects are giving
insight .3ts the importance of the Teachapility of the waste form. Therefare,
this work is expectea %o shed light on the importanca %o risk of the retention
capapilities of the waste and its packaging material. Expertise in geological
scfences s now included in the qualification descriptions used in the
recruitment of risk assessment personne]l far work in the area of fuel cycle
risk applications.

The suitapility of a Hiw Package for uitimate disposal can ce evaluatad dy
considering: (1) the lon=tarm stapility of the waste Jackage uncer repository
conditions, ana (2) design and engineered features of LW Dackages with respect
to safe handling dquring operation. The technical data needed to formulate the
evaluation critaria on long=tarm stadility of the waste package wi'l ze
developed thraough material science and tachnology research. A limited material
research orogram is currently underway: additional work w#ill e initiatad
2uring the coming year to test the durapility of various wasta forms and wasta
Package comoonents and to identify thermoaynamic, xinetic, ana other physical/
chemical procasses and mechanisms Dy which the waste package matarial may
segrade. Mocels wil! e develcped o pregict the long~%arm stapility

(~ 1000 years) of the waste package, 5ased an tie degradation mechanisms
‘centifiea. The separate effects of each atiribute such as tamperiture,
pressure, salution chemistry, ana radifation «ill 2e quantified with respect to
overall matarial charactaristics and provice 3 data hase for quality cantrol
ind assuranca standards. This work will tike severa! years, through FY 1987.

The state-zf-tachnology for safa nangling of ragicactive pacxages such as
spent fue's ang 'ow-level wastas ~i1] ze ipplicabie at least in dart 3 ALW
Pacxage lesign. However, the existing tachnelogy will se eritically reviewed
with respect 0 adaptapility to HLW Dackage nanaling such as undergraund
operadility. (onsequencas of various hanaling accicents will e evaluatad for
the estapiishment of package design critaria. 'work will begin in FV 1382 anag
orovice results ‘n the 1984-123% time ‘rame.



5 ow Level waste (LW
nt (page 1Z-
"he R%g

considers this a high priority item. Although the planned 7Y 13981
funaing by NRC for LLW research once mignt have deen consicerad to be adequate,
cartain recent avents suggest this may no longer Ze true. Zxperience nas
shown the need fao~ Jetter Bases %o annance the guidance of LLW management,
Such as in recovery operations after a reactor accident. The ACRS be'laves
3150 that more research is needed %o provide betier raticnale ana wicar
tacnnical bases for the development of detailad sita selection critaria ang
Jetisr procedures to assass the suitability of sites and site practices in the
lfcensing and operation of commercial snzllow land ourial facilities for LLW.
This informatisn is urgently needed in order that adgitional acceptabla sitas
can De expeditiously salected, evaluates. and licensed. 5itas that are
icceptanle for this purpese can provide the needed flaxibiliy %o accommocate
'arge waste volumes and snipping route alternatives.

RES Response

Fi@'Q Tast3 10 assass the suitapility of salection criteria are Jdngerway at
two existing eastern LLW sitas. The studies inciude assassments of arosicn
"ites, charactarization of degradeg wastas in trenches, hydrological neasure-
nents in doth the saturatad and unsaturited Zones, comparison of distribution
csefficiants for adifferent chemical species of ragionuclices, incluaing
comparison of formation from field ang laboratary tasts, ind the effacts of
/egetation on radionuclide migration. The data sotained from the field work
#1117 De used to test axisting iand proposad predictive models and ta 3id in
faentifying important parimeters of sitas and their anvirons relative %o
ansuring cantrol of raagionuclide migration and maintenance of the integrity of
the facility. We plan to extend the studies to other sites, including westarn,
arig sites. In acdgition, we will assess geophysical instruments and methocs
for site charactarization ane radiometric instruments for waste package ind
site monitoring. We are currently funaing an evaiuation study of pulsed racar
methcds for sudbsurface profiling of shallow land Burial sitas: it «i17 ne
compietag in FY 1981,

tyrrent research is focused on factors that can imorove the safaty af snallow
'ana durial through dettar trench cap design, grouting, compaction any main-
tanance to drevent creation of voids that can lead %o callapse ang infiltration
of watar. Ongoing tasts of the affectivenass af imoraved trench cap designs
<1717 incluw, the use of non-radicactive, non=toxic tracars of ~ater movement.
(me tved "ung tarm isolation can e axpected. Oecommissioning (¢closure) is
aisc specifically being studied.

ACRS Comment (page 12-2)
- . - N 1 .
S0ecTTIC areas of researsh needed rslative %o LL¥ management ‘ncluce:

\3) Technigues fur reducing the volume of Tow=level waste as we!l as he
axpioration of aitarnatives %o snallow 'and Surial as a2 method far
3isposal.

.
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(5)

(¢)

(a)

Field monitoring equipment to evaluate the acceptapility of LLW packages
as received at 1 disposal site, including their content of free stanaing
Tiquias.

Methods for negating the influence of chelating agents, commoniy used in
ragionuc]ide cecontamination operations, in tarms of later migration of
radfo nuclides within and from a disposal site.

Criteria for permitting public access %o facilities formerly used in
Auclear work, and development of associatad fiald monitoring aguipment %2
assure complianca with the criteria.

€S Response

i)

ciimination of unnecassary waste generation and a reduction in the volume
of the wasta once it is ganerated can nelp in ameliorating waste storage
ind aisposal capacity shortages.

The cecision to use specific velume reduction technigues s a1 comoiex ane
ind requires an evaluation of many variaples <ayed %0 the specific wastas
»nich the licensees axpect 3 generate. This decision involves caonsider—
ation of not oniy the cbvious benefits, sut also the adversa canseguancas.
2ecause many of tde volume ~eduction tachnigues are uncer development,
coerating experience in fyll-scale applications is !imitad. YVolume
reduction of some high activity wastes may yield a product which has i
ligher ragicactivity concentration than is acceptaple far disgosal dy
shallow 'and surial. Utilization of volume reduction systams may 1iso
increasa the requirements for maintenance activitiass and pratection
3GaTNnst occupational exposures. Most systams nave restrictions
concarning tne type af waste nandled, requiring segregation of some
wastas wnich coula reduca the performance of the system. The additicnal
nanaling invelved zan increase occupational exposures. The potantial for
fncrease in aircorne releases from vclume reduction facilities must alse
D@ considered.

Numercus vciume reduction studies Nave deen initiated oy C0E ana
ingustry. NRC is presently sponsoring a stuay to define and assess tne
srocasses availaple for reducing waste volume and %o srovide ecanomic
evaluations of several af these. The stugy 1s scheduled for completion
'n May 1980. w~aste forms resulting frem solume resduction methods. such
35 ‘ncineration, will 2e tasted anc evaluatea .ncer an angoing NRC
research oregram, 3s samoles Decome availaoie from D0E ang commercial
/clume reduction deveicpment programs. The angoing assassment of
jeclogic altarnatives to shallow lang durial will igentify By 7Y 1382
jeologic aiternatives judged %o e feasinie ana cost effacsive.
deginning in FY 1283, fiela tasts #i1] oe startad %o srovice ssec:fic
fnformation for 2ach disposal method %o srovide 3 3asis far a3 =omparisen
of the alternatives. This researcn <17 include cansideratiasns af sita
suitapiiity, faciiity cesign ana ogeration, monitaring, and facility
closure for 2ach of tne alternative methods. Juring =Y 1384-1285, shere
#1171 Ze a transition from emonasis 3n researcn ‘or snallow lanc surial %o
facilities in zeecer jeoicgic media. Ouring tnat zerind, a feasidility
tugy for engineered storage will also ze initiataa.



(8) A non-destructive method for measuring free-standing water in drums has
Seen developed Dy Westinghouse, Hanfora, under a D0E contracs. we are
presently considering a study that includes avaluation of the affactiveness
and reliapility of radiation menitoring metheds.

(¢) The draft regulation for d’sposal of low=leve! radioactive wasta, 10 CFR
Part 81, includes a provision that would require treatment of wastas
containing chelating or organic material to aliminate the potantial for
interaction of radfonuclides to form stable complexes that couid increase
the mooility of the radionuciides. NMSS is making a preliminary
dssessment of methods for achieving this requirement through 2 tachnical
assistance contract. One of the ooiect es of this contract it to
fdentify NRC's research requirements. nese requirements wi'! ne taken
into account in our RES program glans as they Secome identified.

(2) RES is now evaluating the adequacy of tachnical information required for
permitiing Jublic access to decommissioned sitas. In the neantime, we
will continue %o srovize the Office of 3tandargs Development w'tn needed
technical support in this area.

Eé.i ieccmmendat:ons
X3 _Yecommendation (pages 12-2 ang 12-3)

«N vlew O The growth rata of NRC's resairch in wnis area (frem 3$4.5 million

in FY 13979 to $8.5 million proposed for v 1980 %3 $13.5 million requestad in
FY 1981), the ACRS is sti1! concarned ioout the idequacy ar manpower ana
expertise availaple in RES ang in the Office of Nuclaear Matarial Safaty ang
Safeguaras (NMS3) to manage the program effactively and yet stay aoreast of
important zevelcpments that occur outside the NRC, for example, in J0E ana in
forefgn countries. The ACRS believes that additional staff capabilities ang
technical axpertisea are urgently needed in =nis area and, therefore, ~ecommenas
that the NRC Se authorized ana funded =3 axpand the technica! staff for this
program Dy at ‘east five pecple apove the fiftaen now proposad.

RES Response

#@ 3gree w~iin ind ancorse these views of tne ACRS. However, we ilso
understand that the NRC as a whole nas only limitag resourcas, ing tne
decision as %o now they should de deployed dest to meet the overa!l seeds of
the agency is one that can only de mace sy the lommission, «ith whose decision
we concur.



- Chapter 13. SAFEGUARDS

3.4 Rec tion

noation (pages 13-2 and 13-3)
AT of the :roiocts proposed are needed %o meet safaguards requirements. In
many instances mors rapid progress would be desirable; whereas slower progress

wou'd scarcely seem to be acceptable. The ACRS considers the proposed leve!
of funging %o de marginal, but adeguate.

[t s recommended that possidble conflicts Detween desirable safeguards
requirements and essantial ocperaticnal safety requirements e identified ana
resoived, and that human response in the context of proposed mechanical and
procadural safeguards provisions should be studied. Wworx in these areas
orocadly could e accemmodatead within the proposed budget Jy some curtailment
of that presently planned for other projects under Alternative Stratagies
(Section 13).

3ES Resoonse

#e agree that current spending is at about the minimum acceptabie lavel. Qur
redsons for this judgment are relatad to the NRC usar support pnilosephy which
nas heavily conaitioned the NRC program. Research in evaluative methods,
»Nich has Deen the heart of our program, has a high degree of usar acceptance
ang is Seing testad By the NMSS staff 2o determine the utility of these
research products to support the implementation of upgrade rules, particularly
73.33. The staff nas also incorporatad research results as 2 means af
iagressing the inspection and enfaorcement prablams of NFS, Erwin.

we 31150 agree that more rapid progress would Se possible ‘f funding lavels
~ere Nigher, and we Nave user support reguests %0 back this judgment. Slower
Jrogress connotes only a prolongation of the subjective judgment approach to
evaluation of licensee respcnse to upgrade ~ules in the areas of physical
srotaction, contingency planning, and guare training.

The staff currently has no cojective means 2y wnich the safeguards researzn
efforts can Se zirectly compared with general safety resaarcn or environmental
researsn.  Thus, assignment of priorities to our Safeguards srogram is by its
nature subjective. However, the Committae's recommencations to curtai
3rojects unger "Altarnative Stratagies” may not be feasible. Altarnative
stratagies tragitionally cover safeguards resaarch not adirectly issociated
with eavaluation methods. The 2rojects under this neading Nave always Seen
strengly yser-supportad Decause they have Jeen very responsive %3 urgent needs
of the user officas. RES concurs with the NMSS position and reccmmends that
"0 funds Se deleted from this program in FY 1381,



Chapter 14. RISK ASSESSMENT

We appreciate the strong endorsement of our risk assessment program by the
ACRS.

24 2 General
3%!2 Eonnont (page 14-1)
‘he strengly supports the planned growth in this research pracram.

Furthermore, in its recommendations for new directions in research (Chapter 3
the ACRS fgentified several aaditicnal areas which can logically be locatad in
this program. These matters include studies af %he courses of serious
accicents, inadequacies in the single failure critarion, and the effects of

the considerations of serious accigents on siting criteria. The ACRS therefore
cel‘eves that tnis research program should receive some of the funaing whicn
can de realiocated from the proposea reduction in the suppert af LOFT.

RES Resconse

@ Dresant resadrch program is not pursuing this genmeral area just as the
ACRS recommencs. The ACRS recommended 3 series of analytical stugies for
the course of serious accidents, f.e., those Sevond the design basis. RES
Nas segmentac tNis work Nty a number of areas, 3!’ related %0 the course of
sarfous accicents. These incluce tne [REP, mechanistic studies of plant
accident sequences such as total system nlackout, the work on filtared vented
containments, and the developmnent af instrumentation o nelp diagnose ara
follow the course of such sericus accidents.

The IREP (Interim Reliapility Evaluation Pragram) nas Seen Jiscussad ~ith
“he ACRS. It is c¢irected toward discovering tha principal causes anc
sequencas that lead to sericus accicents. [t should greatly increase

our understanaing of the courses Sut not of the dhencmencogy

af the saricus accicents.

Separata mechanistic studies Nave degun to analyze 3 ‘ew serious accizent
scanarios such as total staticn Blackout, to discover the Tikely course

of avents ang, in the case of dlackout, the peint aof Ao return faor Jamage
T2 the core ang other sytams. The work an “iltared ented containments is
Jirectad toward that risk significant ena af the scenario, the containment
meaction. This work fs anaiyzing core melt accicents from an intacs
jeometry using MARCH=CORRAL.

The development of sarious accident instrumentation is right now directad
toward those parametars in serious scenarics wnich are needeg “or diagnosis
af the acsident situation and to meniter recavery from i,

cansecuencas of sarious accidents will e studied far existing reactor sitas
3 rank the sitas ang provide recommencations ang input far siting sritaria,
*lanning is comoiata, and initial efforts have Sequn in :nis area.

24 3 Comments
iTAS Lomment (a) (page l4-1)

e .ntar'm xei'apility Zvaluaticon Procgram nas consiceradie ctantial far an
IMoQrtant antridution 2 the improvement of the safaty of existing reactors
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and should receive hign priority. The nuclear industry should initiate and
place emphasis on its own concurrent program in order to evaluata more quickly
reactor design aspects which can and should de improved in a timely fashion.

RES Resoonse

'ne 1 wds initiatad %o apoly existing risk assessment taechnigues %o each of
the commercial 1ignt water reactor plants in the U.S. The cbjectives are %o
faentify particulariy nigh=risk accident sequences at individual plants and o
develop a cadre of experienced practitioners of these safety analysis
tecnniques. This program has been given the hignest priority within the PAS.
Funas for early initiation of this program during 7Y 1380 have been ottained
3y postpening planned new inftiatives having a Tower priority, and by reducing
2lanned funding for selectad srojects where a slower rate of accomplishment
could ce tolerated. [t will be necessary to have frequent 2ontacss w~ith the .
Auclear industry during the conguct of [REP, and we are explaring the pos-
siB1lity of requesting the owner of each utility to participate in the program
Sy assigning an cperaticns angineer to the plant [REP team. we agree strongly
with the statement of the ACRS guoted iocve that industry should usa srag-
a0177stic analysis ana risk assassment techniques %o assist in the evaluation
of reactor designs ana of cperational histary. PAS is also working on the
develcoment of standard procedures for [REP studies that will lend themselves
%2 impiementation oy licensees as well as 5y NRC staf’ amalysts ana NRC
contractor. There Nave already Deen 2 numper of CINLracts with owners of
reaciors and their contraciors 0 cocperate ~ith industry effaris in risc
assessment,

ACRS Comment () [page 14-1)

Tiority snouiq Se given to an evaluaticn of flood medels ana %o a more
realigtic examination of potential on=site ang off-site afects of a large
releasa af radicactive material, incluzing Jossible cecontamination neasures.

RES _Response

#11370 tne methodoiogy develcoment affare of PAS/RES, we have been ceveloping
methods td avaluate the freguency of occurrence of severe floods. [n acdition,
PAS/RES has ceen atlampting to develop more realistic metnods for examining

the potential effects of a lTarger release of radicactive matarial. we 2elieve
that the priorities we Nave assigned are cansistant with the ACRS recaommencaticn
in tnis area.

The General Reactor Safety Researzh (GRASR) program wizhin RES is cur=ently
invoived in a project on "Flood Hazards and Flooaing Zffects," which is
relatad, in part, to the issue of floods causing serious reactor accicents
resuiting in large radicactive release and sudsecuent contamination througn

the 'iguid pathway. The essential alements of tnis stucy are: (1) prosa-
317istic mocels of “looa nazards incorporating mixed events and site !ccations,
() prodapilistic mocels for flood protection structures, and (3) orodapilitias
3f radicactive releasa Jue %0 “ailure of protective structures. Operating
2lants will Se catagorizec, based on sit2 ‘ocations, ind they i1l ze avaluatad
‘ur<her %o Zetarmine tne propapility of ragicactive release as functicns af
water Tevels. These procapiiities will thnen e compared with he loca
srotection availaple in current cesign in order to cetermine the available
margins of sretaction.

- -
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ACRS Comment ng (page 14-1)
'@ T3piCs relating to reactor systams analysis and Ticansing support should

include tne early development of an improved altarnative o the single=failure
critarion.

“E§ Resoonse

e various reliacility analyses already done and now underway such as the
(3E? continue to show the need for an 3itarnative %o the single failure criterion.
[t is not clear ai this time whether the aiternative sath should De toward
quantitative reliapility standards for review ar for 3 muitiple failure cetaer-
mi1istic approach wnose structure is Sasad an generic reliapility analyses.

[t is now intended that at each major milestone in the [REP, suggestions will
Se nade to NRR by RES on changes %o the review procass. The early experience
gaineg in the Auxiliary Feeawatar System studies in 1379 sroduced relfapility
2asad changes n the detarmnistic liceansing review of those systams. Later
disiissions nave raised the pessibility of scaiing the number and nature of
sostulated failures %o the Prepapility of the initiating event Seing considered.

RES 's also pursing the development of quantitative risk standards not only
for heaith effects out for plant damage or failure evaluations. If such

standards appear usaful in the review process soon, RES i1l aropese their
igoptian aither to ~epiace or %0 sucolement detarministic review procasses.

ACAS_cComment g:; (page 14-1)
TRE #or< on nuc ear fue! cycle ~isk should include a focus that will provide
the NRC with imoroved sases for the sromylgation of criteria for yultimate
disposal of nigh Tevel wastes.

ES Response

@ work on nuclear fuel cycla risk alreacy ‘ncludes 2 facus specifically
designed o provide imoraveq Sases for the sromuigation of critaria for ylitimate
lisposal of n1gn level wastas. This focus is the [nterofficas wasta Management
“oceling Group (IWMG). The [WwMG is composed of staf® fram NMSS, Q0SD, RES, and
NRR, and its oo ectives are %o: (a) Build in=house expertise with the risk
issassment mcdeis, (3) understana the capabilities and | imitations of e risk
issessment methodoicgy, and (<) document the results of 2 saries of increasingly
ccmoiex proplems culminating in the safety assessment of 2 r~egositary site.

AC3S Comment ‘a) (page 1é-2)

~ther matliars ~nich should e adoressad inciude projects %o arovide ‘nfarmation
neeas outlinec in the ‘Resort of the Siting Policy Task Force” (NUREG-262%).

ang <o orovice cata for assessing the advantages ing disadvantages of nulti-unit
/ersus single=-unit sitas.

IE3 esoonse
Sroject s uncerway o validate the sit2 sopulation data %o be used in
155@557ng tNe s7ta critarfa.  New metacrsliogical 2ata for the s3itas s 1130



Seing collectad. Planning is underway %0 develos the multi-objective
programming approach for assessing the costs/benefit of various siting
alternatives including multi-unit versus single-unit sites.

ACRS Comment (f) (page 14-2)

e 4s previcusly recommended that the NRC attampt %o develop guantitative
risk acceptance criteria for puclic comment and for review Dy the Congress
ftself. The ACRS delieves that this effort should be given nigh priority,
we!l Deyona that afforded it thus far by the NRC.

€S Resoonse

'ne Dresent methods of estapblishing quantitative risk critaria essentially
involve consensus estimation Dy committee or speci*! task forze. DJevelooment
of quantitative risk critaria Dy expressed sreference and decisicn=theoretic
approaches, deveioped n the earlier "Mow Safe s Safe Znougn” project needs
to e applied to bdroacen the methods of arriving at guantitative criteria. Wwe
have deveiocped a new project to accomplisn this. This project would have two
afstinct phases: (1) the axpressed preference pnase in which surveys were
taken and analyzed, and (2) the decision=thecretic pnase. This project would
essantially apply the general methods discussed in the “Mow Safe is Safe
Enough” project. This program is Being actively supporsad 5y a variety of
professional discioiines and zrofessional engineering societies. Peer review
functions are %3 De orovided by the National 3cienca Faoundation, the Nationa!l
Acacamy of Science, and the American Statistical Association. Interest nas
Seen expressed oy the Organization for Economic Cooperation and Develcoment %2
carticipate actively in arranging for internationa’ afscussions 2f the
funcamenta’ issues related o the development of sumerical risk criteria.
These discussions wi'l Ze exceptionally beneficial in estapiisning guicelines
for the required methocoiogies and technigues, ana in attaining uitimata
intarnational accaord.

we delieve that this area is deing given appropriataly high prierity in our
sverall program, and we wi'! 2e 3iscussing the possinle studies with the ACRS
in the near future.



