





After lunch there was a geperal discussion of RiD problems. Pressesky
suwsarized the current funding levels, stressing the large proportion
of the budget which is imvolved in the construction of facilities surh
a8 LOFT and PBF compared with the funding of work which is actually
producing usable safety related design data. Okrent and Shaw discussed
the flexibility of the safety R&D program in relation to the more
sdvanced water reactor designs. Shaw pointed out that a substential
part of the curreast program is directed toward obtalnping information
on problems thet are essentially independent of size, pover density,
metropolit :a siting, ete. Kavanagh mentioned the continuiag effort
by REG and RDT to keep in touch with the reactor manufecturers to
obtain as much edvance notice &s they ere willing to give concerning
significent changes that may involve the R&D progrem. Isbin and
Kavanagh discussed the nature of the safety R&D effort. Isbin feels
that emphasis should be on obtaining a better understanding of the
basic technology. Kavanagh sgreed that this would be ideal, but

that due to budget restrictions, expenditures must be Justified

on the basis of resolving real safety problems (applied research),

pot theoretical, genersl-technology ones. Kavanagh disagreed with
Isbin that there was "excessive overseeing" of the RkD work. Isbin
expressed general egreement vith the progrem plan and discussed
several aspects of R&D philosophy in regard to implementing this plan.

The discussion of the Program Plan is best summarized by the attached
letter from the ACRS to the General Manager dated 3/20/63. Both the
general and particular comments made by the membders of the ACRS
research subcommittee during this meeting are included in this letter.
Okrent egreed that the Program Plan was generally good enough to be
submitted to industry for comment &s it now stands, as far as the
ACRS is concerned.

The remainder of the discussion is summarized under the major headings of
the Program Plan as follows:

1. Accident Prevention - Shaw and levine agreed that REG sbould be

represented on the HSST Program Review Committee and that he should
be empowered £ Fpeuk for REC. Bush emphasized that he should be

& strong participent. Okrent pointed out the need for better
{information ebout the time scale of a piping breek. Isbin, levine,
end Shaw discussed industry cooperation in the preparation of
standards and codes. Hendrie and O'Kelly discussed the priority
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rating for reliability studles, Shav emphasized the peed for
better incident reporting as & means for providing feedback
to the reactor designers. Bush mentioned that the industry
progrens ou materials properties is more extensive than the
Prograz Plan indicetes.

Fmergency Core Cooling - Isbin questioned whether LOFT integral
test vill produce the needed data. Brockett stressed that the
LOFT integral test is the only meens for observing the interaction
of the many variables, which currently can only be analyzed
separately. Bush suggested another one day meeting to discuss
the LOFT integral test. Iebin suggested that more emphasis
should be placed on DRL assistance. Isdin, Levine, and Brockett
discussed the varinus industry computer codes and the difficulty
of obtaining proprictary date from industry to confimm the
valicity of these codes, This results in PPCo duplicating
inductry work in some ereas. Okrent discussed fuel behavior

end fuel fallure propagation.

Conteinment - Hendrie commented that this area seems to be in
better shape than the others. Hendrie, 0'Kelly, and levine
discussed hydrogen evolution resulting from en accident. Okrent,
0'Kelly, Isbin, levine, end McEwen discussed the molten fuel
problem. Okrent suggested that this part of the Plan should

be revised before it is sent to industry for comment and it

vas egreed that this would be done.

Behavior and Control of Fission Products - There was a general
discussion of fission product release and behavior in the
conteinment. Okrent discussed the basis for the presently
accepted operating limits releting to fuel failure and operating
vith failed fuel. Isbin and Okrent discussed basic versus applied
reseerch on this provlem. Shaw, levine, and Grimes discussed
blowéown in relation to the time that fission product release

may occur.

Power Excursion Accidents - Okrent and Johnson discussed analytical
techniques and their confirmation by experiments for predicting

the behavior of the larger core. now being designed. Okrent and

levine discussed the present limits on core design end the applicability
of these limits to the safety margins of the larger cores, especially
the effect of bigher fuel burnup. Johnson mentioned the fuel hest-up
tests now underway and their relation to the damage potential of an
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MINUTES OF PBF/LOFT EXPERIMENTAL PROGRAMS
SEPTEMBER 26-27, 1969
CHICAGO, TLLINOIS

Purpose »

The purpose of thie meeting was to review the Division of Reactor Development
and Technology's e.perimental programs at the Power Burst Facility (PBF) and
the Loss of Fluid Test (LOFT) facility.

Attendees
DRD&T
ACRS
A. J. Pressesky
D, Okrent, Chairman W. H. Layman

-
poay

. Etherington

» Stratton (Fri, only)

R
. G G‘ske' Staff
C

+ Rodgers, Staff

Idaho Nuclear Corporation

W. W. Wendell

F. Schroeder

$. Levine (Fri. only)

M. Rosen

B, Grimes

L. N. Rib (Fri. only)

H. 1. Richings (Fri. only)

$. H. Hanauer (Fri. PM,., and Sat.)

J. M. Hendrie (Fri. P.M. and 8at.) l1daho Operations Office
H. M. Hill

H. 8. Isbin J. F. Kaufmann
H. G. Mangelsdorf R. £. Swanson
H. 0. Monson

A. A, 0'Kelly DREL

C. P, Siess

W.

M

h: 8

G. 0. Bright
§. 0. Johnson DRS
W. E. Nyer
G. Brockett C. Allen (Fri. only)
E. Feinauer E. Case (Sat. only)
D. Walker J+ McEwen
P, E. Norian (Sat. only)
APPA

ALF

R. Reder, Consumers Pub. Pwr. Dist.

(Sat. only)

General Electric

D.

Fisher {(and AIF)

EEI

. Behnke, Com. Ed. (Sat. only)

Van Nort, Com. Ed. (Sat. only)

J. McAdoo, Westinghouse (Sat. only)

R. Wascher, B&W (Sat. only)
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PBF/LOFT Meeting = 2« Sept. 26-27, 1969

Summary

A review of the PBF and LOFl programs was presented by representatives of W
RDT and Tdaho Nuclear Corpovation (INC). They addressed the questions pro-
vided in the meeting agenda.

PBF - INC concluded that the PBF program can provide a flexible study of
the effects of power density increases on both LWR and IMFBR fuels. This
is due, in part, to the ability of the PBF to generate steady state power
transients as well as natural and shaped ovursts., The test hole can be used
for either LWR fuel pins or clusters. A sodium loop can also be attached
to the test hole for use with IMFBR fuel pins or clusters.

LOFT - INC reviewed their work to date on the analysis of a LOCA. They con-
clude that, with the exception of the area related to subcooling, none of
the items analyzed are "sufficiently resolved" at this time. INC believes,
however, that the results of the proposed series of LOFT experiments will
provide significantly to answering the majority of these unresolved items.

Industry Comments

Representatives of GE, AIF, APPA, and EEl presented comments on the LWR
research program.

GE stated they would like to have a portion on two phase flow capability
incorporated intc the PBF and LOFT programs. GE would like more tests re-
lated to coolant blockage and flow to power mismatches.

AlF, APPA, and EET generally believe the LOFT program will help acceptance
of urban sites for nuclear plants. They do believe the LOFT integral test
should be performed as soon as possible.

WRSPO - RDT presented a summary on how the Water Safety Program Plan had

considered the ACRS and Regulatory Staff comments on the RDT Safety Program
Plan,

Executive Session

The Subcommittee made no decisions to recommend writing reports on the PBF
and LOFT programs. The Committee is tentatively scheduled to discuss the
programs at the October (1l4th) ACRS meeting.

] e
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Discussion
A. Power Burst Facili PBF)-LWR (See Attachment 1) RS

The RDT Staff briefly reviewed the constructiion and test schedules for
the P3F. Construction is to be comple’ed by May 1970; this will be
followed by one year of te-' _.g and calibration of the systems before
experimental work comménces. An arbitrary two y.ar tes® progr . has been
prepared. RDT will be reviewing the program over the next year and will
be asking the Regulatory Staff, ACRS, and industry for comments during
this time. DRD&T has been reorganized to have a prcject management divi-
sion, with W. W. Wendell as the PBF project manager,

Representatives of Idaho Nuclear Corporation (INC), contractor for PBF,
presented a description of the PBF proposed program and capabilities.
Attachment 1 is the information displayed by INC during the discussion.
The following information summarizes the INU presentation regarding the
LWR safety questions which can be addressed meaningfully in PBF, which
of these problems appears to be most in need of safety research and why.

1. The PBF was compared with the capsule driver core (CDC)
facility. The PBF will provide more flexible tests than
CDC. The PBF should provide a large amount of information
in a limited amount of time.

2. Fuel failure phenomena can be studied to determine the thres-
hold at which fuel failures ovccur, e.g., energy densities at
which cladding melts for different enrichments. It is ex-
pected that observation of a threshold will be limited due
to a step-function or steep ramp occurrence when the fuel
cladding fails. The consequences of such failures can be
studied to determine whether they are negligible. The
mechanisms by which fuel fails will also be studied. The
fuel failure threshold, consequences of failure, and mecha-
nisms to cause failure are functions of initial plant con-
ditions, fuel design, fuel conditions, and initiating
causes. Investigation of the consequences of fuel failure
should include determining whether the failure propagates,
whether a non-coolable geometry results, what is the thermal
to mechanical energy conversion, to what extent metal-water
reactions take place, and the magnitude of pressure pulses.
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Comments and questions on the use of PBF for LWR safety research in-
cluded the following: u

l. Dr, Stratton asked whether the power density would bc ad-
versely affected by the use of the decouplers. INC be-
lieves that there will be an adequate quantity of thermal
neutrons to provide the needed power densities for the
tests,

2. Mr, Levine noted that the PBF use. a PWR loop and asked if
BWR conditions can be simulated, INC replied that sowe of
the mechanical ef ects expected in BWR's might be simulated,

3. Dr, Stratton believes the more meaningful tests are those
which generate energy density increases over periods which
more closely resemble power reactor periods, He believes
power reactors should not be designed which can experience
a 3 msec reactivity period. He asked whether the PBF could
generate energy densities at the periods
which would ocecur in a power reactor, INC replied that the
PBF, depending on fuel enrichment, could provide realistic
periods for the desired energy densities. RDT commented that
they are now considering tests using longer periods. INC
noted, however, that they have detected very lictle change in
the effects on the fuel if the period is changed, To this
Dr, Okrent noted that he feels the time for the energy in-
crease to take place in the fuel could vary the effects if

the fuel were highly irradiated and contained fission product
gases,

4s Dr, Okrent was not satisfied that RDT had answered the ques-
tion "what LWR safety questions can be addressed meaningfully
in PBF?" He thought RDT would provide the specific tests
which PBF could perform to answer important questions related
to the regulatory review, i.e., RDT should have identified
the important needs, justified the needs, and explained
whether PBF could provide definitive answers to these needs,
INC stated that they hoped to build a base on the CDC tests,
Their emphasis is cn reactivity accidents, They can, however,
perform power mismatches with the PEF at steady state condi-
tions, RDT added that they are trying to decide what specific

- tests should be performed with the PBF, They believe that
studies ol fuel near end-of-life need to be made and that

propagation of fuel failure warrants high rriority in the PBF
tests,
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5. Dr, Stratton thinks experiments should be nerformed which
determine the effects on the entire core of improper enrich-
ment of some Zuel pins, crud buildup, over-power transients, ¥
etc, INC stated that their first priority is to study the
effects of reaching the threshold of significant mechanical
energy generation and determining if propagation occurs as a
result of overpower, under-cooling, or blockage of virgin and
irradiated fuels., Mr, Levine suggestec that a balanced pro-
gram is required; a scoping program should be performed first
to determine which of the more probable and less probable
events need further study,

6., DRS reported that ~ven TREAT irradiated fuel pins swelled
and made contact ». '750°F,

Capsule Driver Core (CDO Tests !eviewed (See Attachment 2)

INC representatives also reviewel results from some fuel failure tests
performed at the CDC facility, The bursts lasted from 3 to 4,5 meec,
The estimated accuracy of the enthalpy rise for virgin fuel is 12% and
for used fuel 15%. The repeatability cof the test results is, however,
within 2% of the original test., Investigation for fuel failure is pri-
marily made to detect figsion products having fairly short half-lives
(few days), Pressure pulses are munitored during the tests, Values
from a few psi to about 500 psi have been recorded. The motion of the
water head {s measured to determine the amount of nuclear energy that
is converted to thermal energy.,

GE rods tested at the CDC facility had a hole melted in the cladding at
257 cal/g, gross clad melting at 342 cal/g, and wholesale disintegracion
at 414 cal/g. A chart showed that fuel clad melting occurred at lower
energy densities for irradiated (3000 MWD/T) fuel than for virgin fuel.

Several ACRS members and Regulatory Staff members indicated a desire to
include much more highly irradiated fuel in the PBF program than the
3000 MWD/1 fuel used in CDC's, INC replied that it is difficult to ob-
tain highly irradiated fuel pins, They have considered designing some
fuel pins which can be made of sections screwed together. The fuel
<nould be used in power reactors and then disconnected after removal to
reduce the length for use in the PBF reactor. The fuel would be highly
irradiated and not lose the fission product gases as would be the caze
if the fuel pin weic cut.

\_OFBICIAD-USE\ONLY.—
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C. GCeneral Eiectric Presentation

The GE representative, Mr., Fisher, briefly presented what GE belicves!’
the power burst program has done to date, what the PBF program should
include, and identified tests other safety research programs should per-
form, A reviev of the presentation follows:

l. Present Power Burst Prograw - The tests of single pins have been

valuable to help identify failure thresholds, OGE is still inter-
ested in tests with mixed oxide fuels, OGE would like an examina-
tion of the effects on the primary plant when fuel experiences
energy densities of 300 cal/g. GE would like to have tests which
provide information as to the amount of mechanical damage which
oceurs in the plant from the thermal energy released to the water
during power excursions,

Z. PBF Program - GE believes the PBF program does not simulate the
coolant flow for BWR's. GE would like to extend the program to
provide a two phase (water/steam) flow for steady state tests,

GE believes there may be some tests planned that need not be done
since the tests are covered by other programs,

3. Other Safety Research Tests - GE would like to have LOFT informa-
tion if the conditions of the test simulated BWR's, i.e., two phase
flow conditions, For example, GE is interested in tests that mis-
match the power to flow ratio by having the flow reduced more
rapidly than would occur due to pump trips. OF would like tests
which study the effects of depressurization., Also, CE would like
tests where the critical heat flux is exceeded. GE is also more
interested in tests dealing with bluckage of coolant flow than in
power bursts, Ove all GE is satisfied that RDT test programs have
provided valuable and timely data,

Dr, Okrent asked Mr, Fisher to more specifically define what information
the use of two phase flow will provide to answer questions related to the
regulatory (licensing) process. Mr, Fisher replied that GE i3 being asked
"/ the AEC what the effects would be if GE's fuel experiences higher
energy densities duriny transierts than is presently predicted, e.g.,

400 cal/g va 250 cal/g. GE is concerned that tests using a single phase
plant (PWR) would not provide the same results as would be seen in a two
phase plant. GE does not believe they would have the pressure peaks

seen in a solid plant, due to the open area in the dome of the boiling
water reactor vessel. GE does not intend to increase their damage limit,
however, if the test results were to show that higher energy densities,
than presently used for design calculations, did not cause fuel damage .

| OFFICLAL USE-ONLY
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Dr. Okrent asked several questions rel: .ed to the use of plutonium
(mixed oxide) fuels. GE indicated that they are planning to start usin "
plutonium fuels in refuelings starting iu 1973, Some plutonium enriched
fuel pins have been provided to the CDC facility by CE. GE has detected
a greater doppler feedback in Pu-240 fuels than in currently used fuels,
(Devails of this effect were given at ANS meeting in Seattle in June.)

Do P F'

BR (S ttachment

INC replied to the question, "What LMFBR safety problems can be addressed
meaningfully in PBF? How?" (INC noted that the PBF will not be able to
filter out all thermal neutrons, They do hope to obtain a reduction by

a factor of ten, however, The fuel pin enrichment will be 15% or greater.
The LMFBR program will be able to commence as soon as the PBF is ready for
experimental tests,) The PBF can perform natural and shaped bursts, and
steady state power tests to study the effects on LMFBR fuel pins, The
following presentation was given to answer the above questions:

l.

3.

Natural burst tests - Tests of single pins can be performed to
determine the nuclear to thermal energy exchange, the damage

threshold, and the failure mode. Tests of fuel pin clusters
can be performed to study damage propagation,

Shaped burst tests - Single pinm and cluster tests can be per-
formed to study decay heat with or without coolant, The PBF

can be pushed to 40 MWt for an 8 minute duration to provide a
more severe test.,

Steady state power tests -~ Single pin and cluster tests can be

performed to study power mismatch, degradation of fuel, fiesion
product releases, fuel failure thresholds and modes, and damage
propagation,

INC described three ways to connect an LMFBR loop to the PBF
test hole. They recommended a capsule loop which permits an
eéasy means to connect and remove the LMFBR loop from the PBF.
The turn-around time to go from a LWR to a LMFBR test and vice
versa should be relatively fast,

Questions and comments related to the above presentation included the
fellowing:

Dr. Okrent asked INC if experiments were planned to study the effects of

a core that has lost its original geometry, INC has not considered this
type of test,

VOERCIAL USE GMEY
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Dr, Okrent asked if the PBF program was going to study the problem of
containing a core within the vessel when n» cooling is available, IH%F
stated a stucy could be done with a limiced =ized core.

Dr. Okrent asked what power density wasavailable for LMFBR fuel pins,
INC replied that 500 cal/g could be reached, A higher , wer
density would be available if thermal neutron filtering and fast flux
convertors were available,

INC indicated that obtaining highly irradiated fuel with 15-25% enrich-
ment may be difficult,

Dr, Stratton suggested that some consideratisn should be given to simu-
late the Fermi 1 reactor accident in order to learn better huw to pro-
tect against such an accident.

ACRS members asked several questions about the actual use of PBF, the
experiments to be performed, when and what funding will be provided, etc.
RDT replied that they will decide during fiscal year 1970 what the actual
use of PBF will be, They would like to identify now what LMFBR experi-
ments should be performed during the first few years, They will have no
funding alloted to a sodium loop design for PBF unless the need for one
is identified,

Dr. Okrent commented that the ACRS and Regulatory Staff have offered
recommendations for RDT safety rescarch programs but have not found RDT
willing to accept the recommendatione, He added that the ACRS and Regu-
latory Staff benefit the most from safety research programs which provide
timely information, Therefore,it might be better to perform only certain
key experiments and waive cthera., Dr. 0'Kelly added that R&D programs
should be flexible and not be locked in by too many details, Dr, Hanauer
concurred and stated that applicain.s are now paying for poszible over-
conservatism due to lack of safety research information, This is an
expensive trade-off,

RDT was puzzled by the above comments. They commented that the ACRS is
saying on the one hand that too much planning is undesirable, and on the
other hand that planning is needed, RDT believes they have modified safety
research programs to provide more meaningful information on a timely

scale. Dr. Okrent took exception to this statement by noting the long

delay time in getting answers to ACRS questions (scne made as long ago

\OREICIAA USE ORLY
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Mr, Mangelsdorf asked if closer working relaticnshipe are developing
among  RD1, {ndustry, and the Regulatory Siaff, (The Internal Study
Group recommended that sume informal communication take place betweesd
working level members of RDT, indurtry, «nd the Regulatory Staff.’

RDT replied that industry has been reticent to vemmunicate. This prob-
lem will be aired at the October AIF meetins,

ERF - HIGR

INC reported that they have not studied use of the PBF to answer the
question, "What HIGR safety preblems can addresecd in PBF?" INC
believes that turre src HICR applicarirs, hiwever,

Or. Okrent asked INC {f they think the ATCR 1+ immune to blockage whic!
sould affect the matvhing of flow to powsr. INC 14plied that UGA be-
lieves that a power-flow mismatch 1« the major HIGR preblem,

JRSPO (See Atcachment 4

RDT presented a summary of how the ACRS somment® in fte March 20, 1969
report and the February 18, 1969 REC: RSK-}. mem: to DRDAT were consi~
dered in the May 1969 {e¢sue of the Water Sifery Program Plan,

c ats and questions related to the summary inciuded:

) 55 .1.3.2 (other component respon~e) = De, Okvent sagge#ted
that "structural integrity" might be a réal, n ¢ just a pe=
tential, problem as the WRSPO ¢ummary inal. ate®,

2, 3,1.1 (energy sources) = Dr, Okront asked WRSPO il they be=
lieve no further R&D is required by them to study the hydregen
energy sources resulting from 4 LOCA, WRSPO noted that ORNL
is conducting a series of hydrogen genération experiments
(later coniirmed to be contracted for by GE), WRSPO believes
that & literature research will satisfy them there i+ adequate
knowledge about the hydrogen problem, Dr, Okrent added a note
of caution should be made in accepting the hydrogen data in

. available literature,.

\ OPFICHDUSEONLY-
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G

3, 3.5.2 (leak tightness at DBA ccnditione) « Mr, Levine stated
that DRL has asked RDT for help in res:iving the main steam
{solation valve leakage rate problem, Dr, Okrent ncted that
there ave 4 number cf questions related to containment 11 .e«
grity which need answers¢,

4, 3.6 (coatainment of molten core) = RDT replied to Dr, Stratton's
question that two maneyears are planned to study this subject.
Dr, Okrent disagreed with the technical judgment to have a
scoping study, He thinks somedne might say this was a delaying
tactic to aveid an impurtant preblem,

Megting with Regulatory Staff

1. DRS reported that &« fcrmal letter (¢ to be sent to the ACRS on their
recommendations for the PBF program (firs+ week of Octcber).

2, DRL reported that & gond working level communication exchangs
is taking place between the Staff and RDI, DRS added that they
have eent & number of comments to RDI regarding the safety re-
search program, DRS (11 frrwaré te Dv, Okre ¢ 4 #et of those
reports already sent .o RDT and will place the ACRS on the
Distribution List, (Cuples were f,rwardrd on October 3, 1969)
DRS also repcrted that they ncw attend RDT briefing meetings,
and that the management le¢vels ¢f RDPT and Reyulatoey Divizion
have a better wirking relation:hip.

3, Dr, Rosen reperted thete has been 4 mucked improvement in the
rapid dizsem’~ation «f DRD&T safety resescch vesults., This
improvement ha¢ cceurr<d within the las¢ year, Dr. Okrent
suggested that, perhaps, a brief note (onld be sent to the ACRS
office regarding <ignificant vaiciy vevescch test resulte,

Dr, Monson snagested that, slternatively, the item might be
veported duriug ihe "carz and dogs" veavium,

i . - S LAl r

“RDT and its contractors reviewed the LOFT pregram, Included in the review
was a brief description of the LOFI integral tevt facility, a summary of
the planned experimental program, and comments on the questions:
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INC indicated which ¢f the items to be studied required a general
understanding, & boundary analysie, or ¢ precice analysie, INC pro-
vided a precdiction chart which indicated thut the information obes W

tained, result of performing a progreseive series of LOFT experi~
ments, ° aift the majority of the "unrev.lved" ftems to the
"suffi. '« rescived" column,

5, INC briefly described the LOFT integral test. The test re-
quires nuclear generated heat to be meaningful, Blowdown will
be aceomplished by rupturing disce {n an auxiliary loop, INC
displayed a matrix to demonstrite what teste are to be performed
to determine the effectiveness of ECCS for ¢o2ld and/or hot leg
breaks of small to large <izgs.

6. INC replied to the question, "How will the experimental program
accomplish ,,. filling specific gaps in dsur knowledge r. large
water reactor safety?" INC s*ated that each LOFT test, cingle
or integrated, will L evaluated to determine what happens
a4t ¢ach event, Asti.¢ messurements will be taken of dimensional
changes, ety

7. INC replied to the guestiin, "What are the uncertainties in
‘ achieving suv2rss in these LOFI measurements?" The majec cone
cern i¢ whether a one dimen-ion analvei’ 1+ adequate Lo state
three dimensicnal effects, It 1< tmportant to identify those
lteme which are s¢n#itive vy zcaling,

8., INC replied *o the question, "How can the 1aformation from LOFT
be extrapolated to large reactore?" INC i7 exploring theose
{tems which ara scaling sensitive; e gey vurfa - re volume
ratic, loop lovation, ety,., and 1 peviorwming .. iramecriy sen-
sitivity analyeis,

Comment: and quéstions relared to the LOFT program included the following

1, Mr, Mangel+durf asked what the -tatus 13 cegavding the core
catcher design, INC replied that the core vatther 12 still
included in the overall plant de¢ign but a4 detailed design has
not been completed, INC docided not to fabricate or inatall
a core catcher cn the bas13 that an analys1s showed that a
core meltdown could be contained by the reactor vessel, Dr, Okrent
asked 1f a core catcher would be he'pful in a plant which sus-
tained greater than 207% fuel relt, INC agrees that one would,
INC has confidence a suitable core catcher could be built, but
doesn't want to build one for the LOFI reactor.,

OFPICIAL USEONLY
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2,

3.

7.

ACRS membere asked questions about the schedule associated

with perfcrming the LOFT experiments, RDT estated that the

LOFT program was recrganized recently., RDT has a project N
manager for the LOFT program, Mr, Layman, who reports directlyto

Mr., Shaw, The prime contract has been removed from Phillips

and given to lIdaho Nuclear Corporation, a subsidiary of Aero-
jet, The latest schedule shows the commencement of non-nuclear
LOFT experiments to start in the latter half of 1973, The LOCA
(Nuclear 4 Teet) 1is now echeduled for 1975, The non+nuclear
tests should take about 6 monthe The turn-around between each
nuclear test 14 estimated to be about 4 monthe,

Dr, Hanauer asled RDT {f they will hold up completion of the
facility due te non-exidtent orf unacesptable codss and stane
dards, RDT replied that nu delay will be due tn lack of codes
and standerde, 1f necersary, RDT will write their own codes
and standards,

Mr, Mangelsdorf commented that one shdsuld not consume $c much
time preparing a facility for recovery when this delay:s early
test+ needed for safety, L.e., one should weigh the time saved
by abandoning a facility to obtaiu earlier safety experiments
against the time it taker to construct a recoverable faciilty,

The APPA representative atked whether the major delay is due to
wanufacture time, RDT replied that, until the recent roorganization,
the comprnent® had been redesigned as much a2 5 times, Therefore,
not many item: have beon manufactured, The major items are ex=
pected to be through the design stage by August 1970,

Me, Van Norp of Commonwealth Edison asked whether industry les
lleves the 1tems identified by INC a® being "unrezolved" to be
the prevent situation, INC replied that they do not have all

the manufacturery analysee, reports, etc, INC has based their
conclusions on an independent review. The AIF (B&W) representa~
tive commented that he believes industry (s relying on conserva-
tive safety factor? in deeign t2 preclude fuel meltdown, He,
therefore, wonders if LOFT tests will d> more than provide added
confidence *hat the design is safe, Dr, Okrent noted that, after
having put safety factors into the design, the objective of safety
research is to answer the remaining questione,

Dr, Isbin suggested that the category "under conirol" might better

be called "good start", He believes that the reactors are safe now,
"under control", or nuclear plants wouldn't be licensed,
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The EE] representative stated that the LOFT test might demone
strate that the ECCS is an adequate second line of defense and
thus help support urban sitings, He urged that the ACRS/AEC ¥
place requirements into the LOFT program which would help sup-
port urban sitings,

Dr, Isbin asked the AIF representative to explain why AIF be-
lieves there is inadecuate exchange of information from AEC
to industry, AIF has two concerns: obta.sing enough details
and obtaining the information in a timely fashion, Mr, Case
noted the same problem exists in getting information from
industry, Dr., Hanauer inquired 1f the LOFT contractor could
obtain industrial proprietary information, AIF believes such
information could be made available.

Dr. Okrent asked AIF if they believe industry would agree with
"unresclved" items identifled by INC, If so, how woul! industry
satisfy the Regulatory Staff? B&W and Westinghouse think several
of the "unresolved" items could be identified as "resolved",

DRS expressed surprise that the APPA recommended that studies
of fuel melting be dropped from safety research programs, APPA
replied that they are depending on the ECCS to prevent meltdown,

The EEI representative, Mr, Behnke, speaking for the utilities,
noted that, if core catchers were part of the reactsr design,

no utility would want to buy nuclear power units, No utility
would want a nuclear unit if the core might melt
down, He stressed the thought that utilities want "reliability"
and believe this is the first line of defense,

FEI is interested in fission product release and transport ine
cluding cleanup techniques, They are also interested in the
survvabflity of systems during post-aceident conditions,

Dr, Isbin asked if industry believes the LOFT core will ade-
quately represent the s.me effects which a power reactor would
experience during a LOCA, The Westinghouse representative replied
that not all effects will be accurately scalable, e.g., DNB and
blowdown,

Dr, Okrent was surprised that industry did not express interest

in R&D programs related to fuel anomalies which might oceur
during normal plant operation, e,g., local fuel overheating,
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J. M with RDT Regul Staff on L

Mr, Layman, RDT, indicated that extensive reorganization had to take »
place in the LOFT program due to engineering deficiencies and poor direc-
tion, The new contractor, INC, has reviewed and revised the LOFT program
schedule, The design effort is now under contrel,

RDT indicated they have a tighter c¢chedule for the construction of the
LOFT facility than the real schedule indicates.

The critical path at this time follows the resclution of the tube sheet
design in tne steam generator, It is not known whether the tube sheets
can tolerate one cycle of a severe transient., (Temperature change from
600°F water to 70°F water,)

The LOFT facility construction ¢~st, not including the core, nuclaar
{sland, or dolly, is $35M, (8$16: as been spent). The yearly expendi-
tures for constructing the nuclear i{sland plus dolly, and buying the
core will cos: $3M for fiscal year 70 and probavly wore for succeeding
years., Operation, tests, developmental support, etc., will cost about
$7-8M/year., RDT added that they do not believe funding 1s a limiting
factor for LOFT,

RDT indicated that the LOFT facility should be built to provide support
for safety tesearch programs on & long term basis,

RDT seemed to indicate that they were reluctant to perform experiments
at the LOFT facility which resulted in a significant melting of the
fuel, i,e., which would prevent the reuse or possible reuse of the faci-
lity or components,

Dr. Hanauer asked when RDT will provide a revised LOFT program document.
RDT did not provide an estimate,

Dr, Okrent indicated that he was not sure that LOFT will answer the
questions regarding current LWR (regulatory) problems, If the LOFT {nte-
gral tests are conducted in 1975, this makes the tests even less meaningful,
¢.8.y too late, and costly,

Mr, Mangelsdorf indicated that he was not sure what real problems LOFT

will attempt to sddress., He suggested that a list of real problems be

correlated to the LOFT program to determine that the program intends to
cover every problem it is capable of studying.
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Mr, Etherington indicated he is not confident that the engineered core
spray systemswill perform as designed, He suggested that, if an ECCS
test is to be performed, a core spray system should be included in thw
LOFT design,

Dr, Monson suggested that RDT give immediate thought to wovking with
industry to determine if there are more "resolved" areas than were indi-
cated by the INC review., He added that industry is apparently concerned
with delaying the LOFT tests, He suggested ROT consider accelerating
the tests at the cost of sacrificing some presently planned items, He
noted that industry is also interested in having highly irradiated fuels
used in the test,

Executive Session

1. Mr, Pressesky had asked the Subcommittee whether the ACRS desires
& formal RDT reply to the ACRS report dated March 20, 1969, This
{tem will be discussed with the full ACRS.

2, Dr, Okrent asked the members 1if a report should be prepared for
the PBF and/or LOFT programs,., Dr, Isbin noted he could not attend
the 1l4th ACRS meeting and was interested in contributing to the
ACRS decision on LOFT, He also noted that the PBF and LOFT docu-
ments issued do not contain all the information presented at the
Subcommittee meeting., Dr, Okrent suggested that the Committee
might decide the informacion hes been presented orally, or it
could ask for additional information before writing & report,

3, Dr., Okrent suggested that comnents on the WRSPO docuuent could be
made by orally discussing the subject with DRD&T or by mentioning
the comments to the Commigsionerv, No decision wae made as to
what action should be taken,

4, Dr, Hanaver commented that he doe¢ not believe sites with popula-
tion indexes worse than Indian Point-Zion should be approved until
the LOFT integral test is completed,

S5, Dr, Isbin raised the question a= to whether the ACRS should "pro-
rate'' research monies for the different portions of the safety
programe, Dr, Okrent noted that the ACRS has recommended priority
to specific safety research programs but has never told RDT how to
operate the research program,

6, Dr., Hanauer indicated he would include time to discuss the PBF and
LOFT programs at the October (114th) ACRS meeting.
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