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L Introduction.

This is the tenth repert of Walter B, Murfin, USNRC representative
st Kernforschunggentrum Karlsruhe GmbHE (KfK), Karlsruhe, FRG, The report
ccvers the period of June and July, 1978, My principal duties include core/
concrete modeling, cognizance of German research efforts, and tasks assigned
in Projekt Kernschmelszen,

2 Proiekt Kernschrelzen,
2.1 Core /Concretis Modeling,

A model devised by Dr, ¥, Reimann (IRB) for pool side-wall heat
transfer 4s being built into the WECHSL code,

2,2 Fission Product Release,

The release of a fission product element out of a pool of molten
reactor components is determined by three processes

(1) determination of the specific chemical form(s) of the element

in the multicomponent melt,

(2) transport of the given element to a liquid/gas interface, and

(3) transport from the liquid surface into the gas phase,

Modeling was begun with the last process, which is the most impore
tant, A theoretical model was devised by Dr, W, Breitung of KfK (INR),
This preliminary model describes the movement of molecules, starting from
the liguid surface, through a laminar boundary layer, and into the flowing
atmosphere,

An attempt was made to correlate the theoretical and experimental
values for a SASCHA test (S-172) 4n which no boiling took place, none of the
melt splashed out, and ne significant reactions between the melt and the
crucible occurred,

The theoretical model displays the correct order of magnitude of
released masses for elements whose experimentally measured releases actually
differed by three orders of magritude (Cs and Sb). A direct comparison is
difficult because the chemical form of of the fissicn product elements (see
point (1) above) is not well known, especially for Cs. For further develcp=
ment of the theoretical model, SASCEA experiments with single component melts
are planned, In this case, processes (1) and (2) above are unimportant for
the measured release rates,

After mid August, 1978, the new work location of Dr, Ereitung,
developer of the model, will be Sandia laboratories,



- -

2,3 Other Core Melt Research
2,3.1 Estimation of the Liguidus and Solidus Curves of Concrete-

Corium Melts,

The Schroeder-van laar equations have been used for estimation of
the solidification rarnges of concrete~corium EX3 melts as a function of the
concentration of the comporents, ILiguidus and solidus curves for differert
concrete~corjum mixturet were calculated (Figure 1), The calculations are
based on experimental results which must be considered highly conservative,
An approximation of this model has been built into the WECHSL code,

2.3.2 Experiments on the Interaction of Steel Melts with Concrete.

Detailed facility plarning has been begun, A numben of WECHSL
runs have been made and the required power levels have been determined,
It appears entirely feasible, without excessive power, to maintain 100 kg
steel melts at 2500° C and 300 K¢ melts at 2000° C for periods of around
10 minutes, Lower temperatures can be maintained for longer times,

WECHSL runs have also established that 4t 4s feasidlé to maintain
temperatures well above steel melt for periods of at least 10 minutes by
adcition of thermite in not unreasonable quantities during the test,

3e Other Nuclear Safety Rescarch at KfK
3.1 COST¥A Facility

The COSIMA facility was designel to tes fuel rod behavior during
sirulated out-of-pile blowdown conditions, Two types of rods are used; a
‘simlated, internally pressurized rod (SIM) with actual cladding and spacers,
or an unpressurized instrumented rod (WUS) for meusurement of heat transfer,

The layout -schematically shown in Figure 2« is § stories tall,
Immediately before the test, when pressure, temperature, etc, have reached
cesired values, power is applied to the test section, Valves Ve7 and Vef are
suddenly cleosed, Vell and Vel2 are simultaneously opened, and blowdown takes
place through control valves Vel3 and Vell,

The blowdown solution, data gathering, and hardware control are
managed by the CALAS system, A prompt evaluation program allows tabular and
graphical data display immediately aft:~ each test,

About 50 blowdown experiments have been ¢onducyed und analyzed, Se
far, about every other test has been completely within the desired test
range, Of the remainder, about half the measurements in each test are usable,

3.2 On~-line Computer Program for Two-phase Flow.

An on-line camputer program has been developed for use in the KfK
two-phase flow test loop.(Figure 3), Mass flow, steam quality, theoretical
void fraction, and superficial velocities in the test section are immediately
printed out,
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&, Kernschmelzen Sachverstaendigenkreis (SK)

The 30th meeting of the SK was held st Bonn on June 5, 1978, At
this meeting, a number of suggestions for future meltdown research work were
considered, Working groups were formed to report on these suggestions in
the areas of1

I, = Meltdown Paths

IIl.~ Steam Explosions,

111~ Core/Concrete Interactions

IV « Containment Loading

I attended WG II as an cobserver and WG IIl as a member, DBecause
of the preliminary nature of the actions taken, a detailed report is inapp~-
ropriate nox, The sugpested work programs will be roportod on following
action by the full SK in the future,

Se Forthcoming Events of Interest,

The European !“uclear Conference will present & joint meeting of
ENS and ANS entitled ™ENC '79%, to be held May 6-11, 1979, at Hamburg, Ger=-
many. The theme is "Nuclear Power Option for the World"™,

Surmaries of contributed papers must reach the executive office
be'ore October 1, 1978, Because of the short time involved, and because
considerable American interest can be expected, information sheets and forms
are appended to this report, It should be noted that all papers will be
presented 4in English,

Summaries should be mailed as so-n as possible tot

Executive Office

European Nuclear Conference

¢/o Kerntechnische Gesellschaft
Heussallee 10

5300 Bonn 1

West Germany

In order to meet the deadline, conributions must be sent airmail
not later than September 20, 1978,
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Figure 1, Liquidus and solidus temperatures of corium/concrete mixtures,
The termperatures are shown as functions of the weight content of Corium EX3,
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Appendix =-p, 1,

"ENC'79
European Nuclear Conference

A joint meeting of ENS and ANS

May €10 May 14, 1878 ' Hambwy Cermany

ANNOUNCEMENT &
CELL FOR PAPERS

o s

Theme: NUCLEAR POWER
OPTION FOR THE WORLD

The Congress will be organized on behalf of the
Euwcpean Nuclear Socxery (ENS) and the Ameni-
can Nuciear Soriety (ANS) by Kemtechnische
Cesellscha®t im Deutsches Atomforum e. V.
(KTG)

Jontly wath ENC ‘78, Deutsches Atomforum e. V.
(DAL is organizing the 7:' "ORATOM-C ongress
from May 6 - 8, 1878, at the same locetion

The conference will be {focused on the ach:eve-
ments and goals of Nuclear Energy in Eurcpe
and the world, in particular regarding reacior
design tends, operatng expenence and the
nucieer fuel cycle. You are cordially invited to
conibute one or more papers in summary form
for sessions a) 10 J), see below.

The pepers selected will be presented and dis-
cugseZ 1n a pumber of pareliel sessions

In scdiven, perpers on topics of speciul current
oiterest will be invited from eminent specialists
and presented In full plenary sessiors and
special invited sessinns.

Tre werking language of the parallel sessions is
Englsh Simultaneous translations will be pro-
viced for al plenary sessions from and mto the
Exnglsh, French and German languages.

OFFICLALS OF THE MEETING

Chaurman Mr. K. H. BECKURTS
Vice-Chairmen Mr. A. COLOMB
M:. A, DEJOU
Mz.] R DIETRICH
Mr. H H GOTT
M. W.R KUMEL
M. C. SALVETTI
Program-Committee M A. GAUVENET
Technical Visits Committee Mr. H. KRAMER
International
Supporung Commitiee Mr L M MUNTZING
Executive Office M. P HAUG
M. Th. ROSER

1. Subjects for contributed papers in
paraliel sessions.

a) Design and construcuon

b) Operaticn of nuciear power plants ¥
¢) Fuel technology

d) Reactor physics and fue! management

e) Nuclear safety, raciation protection and nsk
assessment

f) Environmental aspects
¢) Quality assuzance and reliability

h) Reprocessing, transport and waste manage-
ment

1) Nuclear components
J) Altemative applications of nuclear energy

.

2. Subjects for invited papers in parallel
sessions. :

k) Fusion

1) Energy Suategies

m) Techiology Transfer

n) Education and Training

©) Public Information

p) Nuclear Power in Developing Countsies
q) Safeguards and Physical Secunty

3. Information a:d instructions for authors

a) General Information

Summaries of contributed and invited papers will
be submitted to the Program Commuitee. re-
sponsible {or review and selection of contributed
papers

Papers have to be presented orally in English and
the summaries will be published 1n the *Trans-
actions of the Amerncan Nuclear Sccien*®. Al
accepted contnbuted and all invited sums.anes
become the preperty of ENS and ANS and
= iexcluding techrucal conient - may be ecited
to ensure undformuty of preser aton

b) Deadline

1 original and )8 cnpies of each summary, with
the completed *summary Cover Sheet ettached
1o each, much reach the Executve Cffce by
October 1st, 1978,

¢) Languages
Summanes must be wntten in English.
{

]
d) Content
The summary must present facts that are new
and significant. It must define a problem, reflect
the cunrent state of the art in the field concemed.
and contain the main ideas, the approach adopt-
ed the resulls ana conclusions, and therr dis-

cussion :

.‘: LD "o
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e) Length of compacts

A contrbuted summary must not exceed 1500
worcs nor be leas than 1200 words, an invited
tummary must not exceed 350 words nor be less
tharn 250 words Each figure and table will count
&s 150 words, and each Lne of an equation as
10 werds, Limut the tite to 10 words anid reduce
the number of authors bisted unde: the title to
the miumum possible.

) Tile and author's name

in crder to have standardised title pages for all
pepears, e Program Commitiee requests authors
1o adopt the following pattem:

EUROPEAN NUCLEAR CONFERENCE
May 6-11, 1979, Hauaburg

Tite of paper

By

(Auwor(s;)

Organizatian

Country

g) Tables, Figures

Figures and tables are normally pnnted one
ca.umn wide (3in) Lettenng on figures must be
&t lesst | mm altar redluction

Fachiablecrfigurercustbe ona separate page,
< &t lesst cne copy of the summary the figures
TSt be ligh-qualty gloss photographs or re-
preducible Slack-omwmte drawings.

h) Relerences

Relerences should be listed at the end of the
semmary and indicated in the text by superscript
numbers Relerence information should be listed
in s orcer: author(s): utle; Journal" name,
velume number, page number, and date: "Book”
reme cublsher, velume, editon, page numbes,
cale, "Repon” name, publishing agency, report
nurber page number, date.

i) ResTicted Information
It i1s the responsivility of the authors to protect
classdied or pruprietary information.

}) Review procedures

Each contrbuted summary received by the dead-
ize wil be reviewed by the Program Com-
mitee and @ specialized Sub-Comminee.

The principal author will be notified of the status
of hiz summary about November 15, 1678 by the
Execunve Office.

k) Atendance

The presence of all authors will stmlate and
facilitate the cuscussions They participason 2
the conference will therefore be highly appre-
ciated.

It 15 essential tha! one of the authors be in
attendance to present the paper.

1) Presentation |

The time allowed for presentation ond discussion
wil be fixed when the summary is accepted
The size for sbdes wil be 2x 2 1n A marmum
of 1 side for every 3 min. of presertaton tme
is adwised for.

m) Mailing address
Pleuse send summanes prepared in accordance
with these instructions together with the Sum-
miary Cover Shee: to:

Executive Office ENC '28

¢ /0 Kemechnische Gesellschaft
Heussallee 10

D-5300 Boan |

4 Additional information

&) Registration

A provisional program and registration form
wil be distributed in autumn 1878, Additonal
copies may then be obtained from the Executve
Office ENC '78,

b) Technical visits

Short technical visiis in the Hamburg area durin
the corference as well as scienyfiz and techni
post congress tours will be arra~jed for.

c) Ladies program

A special program is being planned for ao
companying persons.

d) Place

Congress Centrum Hanburg
Am Dammior
D-2000 Hamburg 36

€) Hotel accommodation

A sufficient number of rooms will be available in
al categones.

f) Receptions and banquets

Officia! lunches and banguets with guest speak-
€15 are pianned and in adcition receptions will
be offered by official crganizations, local auther- -
ities and the German Organization and Suppon.
ing Committee.

g) Deutsche Lufthansa has been appeinted
officizl carrier for ENC '79 and the 7th FORATOM
Congress.




For additional copies of this Cocument, please write to

Executive Office Evropean Nuclear Conference ¢/ o Kerntechnische Gesellschaft, Heussalles 10, D-5300 Bonn 1

App&ndlx ’poao

SUMMARY COVER SHEET
FOR CONTRIBUTED PAPERS

ENC 79
Hambwyg

Title of Summary

Autiox(s) 1

2.

3.

4.

Organization (please give corporate or organizational title and address)

L

Speaker 1 2 3 4 (please circle)
;::;o:'.Nd: # b e d o f g b i

circle only one
Alternative subjec suggestion: & » ¢ d4 ¢ f g b |

Number of pages Tables Figues

Has the substance of this summary been presented or published previously or submitted

for publication? [Yes] [Ne]

i 3o, where and when?

Would you prefer i present your paper in a poster session? @ E‘El
3

Author to receive correspondance 1 2 3 4 (pizase curcle)

Locatos (Szeet, etc.), Uf duferent froom above

Zip City Country
Which suthors wi/i attend the conference? 1 2 3 4 (please circle)

(Place) (Date) ' {Signature)




