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1 Introduc tio3

his is the tenth report of Walter B. Murfin, USNRC representative
at Kernforschungzentrum Karlsruhe GmbH (KfK), Karlsruhe, FIO. The report
covers the period of June and July,1978. My principal duties include core / |
concrete modeling, cognizance of German research efforts, and tasks assigned |.

in Projekt Kernschmelzen.'

;

2 Projekt Kernsehmelzen. I

i
2.1 Core /Concreta Modeline. !

A model devised by Dr. H. Reimann (IRB) for pool side-wall heat
transfer is being built into the WECHSL code.

2.2 Fission Product Release.

he release of a fission product element out of a pool of molten |

reactor components is detpmined by three processes s
(1) determination of the specific chemical form (s) of the element f
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 impor-.

tant. A theoretical model was devised by Dr. W. Ereitung of KfK (INR).
his preliminary model describes the movement of molecules, starting from
the liquid 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) in which no boiling took place, none of the
melt splashed out, and no significant reactions between the melt and the
crucible occurred.

he theoretical model displays the correct order of magnitude of
released masses for elements whose experimentally measured releases actually.

'

differed by three orders of magnitude (Cs and Sb). A direct comparison is
difficult because the chemical form of of the fission product elements (see
point (1) above) is not well known, especially for Cs. For further deveicp-
ment of the theoretical model, SASCHA experiments with single cor.ponent 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.
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23 Other Core Melt Research |

2.3.1 Estination pf, the Liouddus and Solidus Curves g Concrete-f
- Corium Melts,

he Schroeder-van laar equations have been used for estimation of -

the solidification rar.ges of concrete-corium EX3 melts as a function of the |
concentration of the, components. Liquidus and solidus curves for different . j
concrete-corium mixture were calculated (Figure 1). he calculations are
based on experimental results which must be considered highly conservative.
An approximation of this model has been built into the WECESL code.

,

2.3.2 Experiments on the Interaction of Steel Melts with Concrete.

I

Detailed facility planning has been begun. A numbeq 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 I

.

steel melts at 2500 C and 300 Kg melts at 2000 C for periods of around
10 minutes. Lower temperatures can be maintained for longer times.

.

WECESL runs have also established that it is feasib1h to maintain
temperatures well above steel melt for periods of at least 10 minutes by |
addition of themite in not unreasonable quantities during the test. I

'

3. Other Nuclear Safety Research a_t. KfKt
.

3.1 COSIMA Facildtv

he COSIMA facility was designed to test fuel rod behavior during
simulated out-of-pile blowdown conditions. Two types of rods are used: a

'

simulated, internally pressurized rod (SIM) with actual cladding and spacers,
or an unpressurized instrumented rod (WUS) for measurement of heat transfer.

he layout -schematically shown in Figure 2- is 5 stories tall.
Immediately before the test, when pressure, temperature, etc. have reached
desired values, power is applied to the test section. Valves Vo? and Ve8 are
suddenly closed, Vell and Ve12 are simultaneously opened, and blowdown takes

s place through control valves Ve13 and Ve14

he blowdown solution, data gathering, and handware control are
managed by the CALAS system. A prompt evaluation program allows tabular and
. graphical data display immediately afte each test,

-

About 50 blowdown experiments have been conducyed und analyzed. So
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 Connuter Procram for Two-phase 71ov.

An on-line computer 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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4 Kernsehmelzen Sachverstaendirenkreis (SK)
'

.

The 30th meeting of the SK was held at Bonn on June 5,1978. At
this meeting, a number of suggestions for futura meltdown research work were
c onsidered. Working groups were formed to report on these suggt stions in
the areas ofs

I. - Meltdown Paths
"

II.- St<>am Dcplosions.
,

III- Core / Concrete Interactions
IV - Containment Loading

I attended W II as an observer and W III as a member.' Because
of the preliminary nature of the actions taken, a detailed report is inapp-
repriate now. 7he suggested work programs will be reported on following
action by the full SK in the future.

5. Forthcoming Events of Interest.

The European Nuclear Conference will present a joint meeting of
ENS and ANS entitled " ENC '79", to be held F.ay 6-11, 1979, at Hamburg, Ger-
many. The theme is " Nuclear Power Option for the World".

Su: maries of contributed papers must reach the executive office
be fore October 1,1978: Because of the short time involved, and because '

.

considerable American interest can be expected, information sheets and forcs
are appended to this report. It should be noted that all papers will be
presented in English.-

Summaries should be mailed as socn as possible to:

Executive Office
European Nt:cicar Conference'

e/o Kerntechnische Gesellschaft
Heussallee 10
5300 Bonn 1
West Germany

iIn 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 temperatures are shown as functions of the weight content of Corium EX3.
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* ENC '79 L subjecta for contributed papers in -.,;
.

paraUcl sessions.-

European Nuclear Conference -

a) Design and construcuon

Ajoint meeting of ENS and ANS b) OperatiOD of nuclear power plants "

*

l. xar s to uar 11. Isrs . nedeg. cermur c) heltehc@
'

d) Reactor physics and fuc3 management
e) Nuclear safety, raiation prc:ec:io's and nsk

assessment
ANNOUNCEMENT & f) Ennronmental aspects

CALL FOR PAPERS g) Quaw asseance and rehabihty
h) Reprocessing, transpert and waste manage-

ment i

i) Nuclear components.

Theme: NUCLEAR POWER j) Altematve applicanons of nuclear er:ergy i
* OPIION FOR THE WORLD

.

The Cengress w'.ll be orgamzed on behalf of the 2. Subjects for invited papers in paralle!
Eurcpean Nuclear Society (ENS) and the Amen- sessions.'

can duelear Society (ANS) by Kern:echnische
.ICesenscha.*t im Deutschen Atomforum e. V. k) Fusion

(KTCL 1) Energy Strategies
;

Jemtly)vr.:h ENO '79. Deutsches Atomforum e V. m) Tech.; ology Transfer
'

|'

CAtt is crgani::ng the 70 TORATOM-C.ongress
frcm May 6 - 9.1579, at the same locenen n) Education and Training

-
The conference win be focused en the ach: eve- c) Pubbe Information.

->

mentr, and goals cf Nuclear Energy in Eur:pe p) Nuclear Power m Developmg Countries
and the werld in particular regardmg reactor
design trends, cperat:ng expenence and the q) Safeguards and Physical Secunty
nuclear fuel cycle. Ycu are c:Id.aUy invited to
c:ntnbute ene or more papers in summrey form
for sess: cts a) to j). see below. 3. Information and instructions for authors
The papers sele::ed wiu te presented and d:s. a) GeneralInformaton
cussed in a number of paral'el sessions Summanes of con:ributed and innted papers w.11,

. be subm:tted to the Program Comm:uee, re-In edi.t:,n. papers en tcpics of spec:ul current sponsible for renew and selection of con:nbutedm:erest w;2 he :nvited firm emment speciahs:s
and presented in fuu papers
spe::al mnted sess:cns. plenary sessior.s and .

.

Fapers have to be presented orauy m Enghsn and
The werking language of the parauel sessions is the summanes wi.1 be pubhshed m the "Irans-'

Enghth. S;mti:aneous ::anslanons vr.H be pro. actions of the Arnencan Nuclear See:ev. AH
nce; for au plenary sess: ens frcm and mto the accepted centnbuted and an inn:ed sum .. anes
Eng.:r2., French and Germs.n languages. become tne prcper y of ENS and ANS and,

- exclu ng technical con:ent - may be ed:ed
to ensure umfortruty of preter.aton.

OTTICIALS OF THE h1EETING
b) Deadhne

Cha:rman ht. K. H. BECKURTS 1 ongmal and 19 copies cf each summary. w::h
" Vice-Charen ht. A. COLOMB the completed %umma'y Cover Sheet * st: ached

Mr. n, . DEJOU to each, rnuch reach the Executve Off.ce by
October 1st,1978.

Mn J. R. DIETRICH
Mr. H. H. GOTT
Mr. W. R. K1MEL c) Languages
ht. C. SALVETTI Summanes must be wntten m English.

-

|Program-Comrnittee Mn A. GAUVENET i

Technical Vis:ts Committee Mr. H. KRAMER d) Content
.,,he summary must present facts that are new4

In:cmatonal and s:gmficant.!! must defme a problem.reCectSupportmg Comminee 1.t. L. hi MUNTZMU the current state of the art in the field concemed.
+

Executve Office Mr. P. HAUG and contam the main ideas, the approach adopt-
ed, the resuhs anc conclusions, and the:r 1s-

ht.Th. ROSER cussica i
I

-

-
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@. e) Length of compacts The principal author will be nottled of the status
T .'

,

A ecstributed summary must not exceed 1500 of his summary about Nove=ber 15.1978 by the, ,;M. words nor be los than 1200 words, an invited Executve Olbce.
c.P su- ny must n:t exceed 350 words nor be less

=

'

i.g than 250 w:r.is Each figuro and table win count k) Attendance. " , as 150 words, and each hne of an equation as .

4- 10 wcids. Li=it the htle to 10 words and reduce The presence of an au$ ors win stimulate and
,4 > the n=ber of autners hsted under the ttle to facihtate the discussions Their parte:paton in

, ] ., the r=rurnum possible. the conference wiu therefore be highly appre-
clated.,

' 'l '

It is essential that one of the autors be in
i f) Tide and au6 cts name attendance to present the paper.

.

'%' in order to have standardised title pages for all'

M',. papers.ce Procram Com=ittee requests autors 1) Presentaton
to ad:pt the fo3oweg pattern: The tme allowed for presenta{Jos and iscussion s

g;. van be fuced when the s= mary is accepted.
.

;f.; The s::e for shdes r.3 be 2 x 2 m. A m u=
,.

'

of I shde for every 3 mm. of presentanen t=e5r is advised for. 5

$. j

EUROPEAN NUCLEAR CONTERENCE m) Mailing address
. i

g .

f-( May 6-11,1979, Hamburg Pleue send surnmaries preparedin accordance..

i. wah these instructons togemer with the Sum- ,, ;mary Cover Sheet to:"
Title cf paper

.

I

M. Executve Office ENC '79 .

'
. .

c/o Kemtechnische Gesenschaft I
.

e By
Heussanee 10 l

,

3 hnoran D-S300 Bonn 1

Organization

;. r I , Country 4. Additionalinformation 1'.1..', '

'

a) Registration '
m s

A prov:s;cnal program and reg:straton form
will be is*nbuted in autumn 1978. Aditonal'

,h. copies may then be obtained from the Executve
# Ofuce ENC '79.g) Tables.Tigures .,

|;. . T;gures and tables are normally pnnted one b) Technical visits"'
tcolumn wide (3:n.). Lettenng on f;gures must be

Short technical visits in the Harnburg area duringat ler.st I mm aMr reuchen.
2e cor.ference as weD as scientfic and technical

N Each table c: figure must be on a separate page, post congess tous win,be arra 'ged for.
In at least ene copy of Se summary the f2guresa8 "'
=ust be hrnquauty gloss photogra
pic: ice:ble black-on-wnite dravcngs. phs or re. c) Ladies program

',; f; ,
.

A special program is being pla:med for ao- |

companymg persons. '6

'? h) References
d) Place'

References should be listed at the end of the Congress Centrum Harharg
.

s= mary and micated in the text by supersenpt Am Dammtot
nurnbers. Reference information should be hsted.

in mis crder: aumor(s); title; . journal" name. D-2000 Hamburg 36,,

vol=e number.name, pubhsher,page number, and date;" Book"volume, einon, page number. e) Hotel accommodation
da:e: "Repon" name, publishing agency, report A su!Leient number of rooms wDlbe avaEable in.'
nur .ber, page number, date. au categones.

.

".

f) Receptons and banquets, ;. ' i) Res ricted Informatien
It is the respons6ihty of the authors to protect Off:ciallunches and banquets with guest speak- '

4
ers are planned. and in addition receptions wdlclass;hed er prcprietary information. be offered by efficial crganizatons, local auber-

a
,

ities and the German Organi:ation and Suppert-
ing Committee.1. j) Review procedures

A. Eaih con *r.bced summary received by the dead- g) Deutsche Luftansa has been a cinted "
.'d ,

5 e w.H be reviewed by the Program Com- officisicatrieric; ENC'79 andthe 7thF . TOM
'] =mee and a specialized Sub-Com::uttee. Congress.
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SUIGIARY COVER SHEET., , .

FOR CONTRIBUTED PAPERS
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. .

ENO '79

. Hamburg
'.

-

g.

5 ?ie of Snma7
c2

E Autcr(s) 1.
-

7 9
0 2. .
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-

3.e
E
'n '

4.g
g - ,.
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S - Organization (please give corporate er organizational title and address)
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", 3. -
--

g
.c o
: No o

%a "2 4.
c. o

8. E
*

t-

!$
_j Speaker 1 2 3 4 (please circle)

5 =

2 Scject No.: a b c d e i g h i5

yj circle only one
a b c d a f g h i:: Altemauve subjec, suggestion:

e -

e
E, Number of pages Tables Figures

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

g for publicaton? lyes | |Nol '

g..

O
o U ao. where and when?
2 .

b Would you prefer to present your paper in a poster session? lY'8I INOI

Y h
e

Au$er to receive correspondance 1 2 3 4 (p'; ease circle)

Gcatos (S:eet, etc.).11 ddierent frcm above

Zip City Country*

Which authors wG attend the conference? 1 2 3 4 -(please circle)-

(Place) (Date) (Signature)
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