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Sandia Laboratories-

.

Albuquerque New Mexico 87115

4441/ML-5

November 30,1979

*

.

Mr. Richard Sherry
U. S. Nuclear Regulatory Commission
Fuel Behavior Research Branch
Division of Reactor Safty Research
MS ll30SS
Washington, DC 20555

Dear Rick,

Enclosed are status reports for the month of October for the
core melt and separate effects program. I have also enclosed
a copy of the telegram from H. J. Teague to Lloyd Nelson.
As you know, the single drop experiment has been selected as
one of two experiments chosen for the international joint
interpretation exercise.

I. Steam Explosions

The small scale experiments are continuing in two areas:
(1) Completion of scoping experiments with high temperature

(ZrO - 3500K); (2) Start of theory checking experiments.melts 2Explosions were triggered for ZrO2 - water systems although
the conversion ratio was lower than iron-oxide melts. The
reason is being attributed to non-condensible gases hampering
the explosion. The first series of theory checking experiments
are to begin in November with laser heated iron-oxide melts.
Initial experiments are to be conducted for trigger charac-
terization and laser operation.

The open geometry thermite Corium-E test series will resume
in November. Four tests are planned. The melt delivery
problem encountered in July-September appears to be solved.
A detonator generated hole is formed in the bottom of the
melt generator to allow the melt to pour into the water.

Th.e site for the FITS experiments is complete and awaiting
delivery of the chamber. Melt delivery experiments done this
month demonstrated that the air-piston two-piece crucible
system can deliver the melt. Alumina-iron thermite is being
used for these development tests as well as the stressed
glass crucible tests.

Analysis this month has been focusing on the explosion
(" propagation") phase of the interaction and structural
response. The small scale scoping experiment (specifically

,, .
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Mr. Richard Sherry -2- November 30, 1979

test-11-2-1) using FeO has been modelled using a fragmentation
xmechanism based on local mixing of fuel and coolant and local

pressurization fragmenting the melt. The idea originally was
advanced by Bankoff but the model was developed here. It shows

good agreement with experimental data. Structural analysis of
the vessel and containment response is continuing. SL,l data
are being gathered to understand this accident which was driven
by a steam explosion. Also structural response calculations
on the full scale reactor vessel and containment is continuing.

II. Core-Concrete Interactions

CORCON development activities during October were directed
primarily toward debugging of the initial version of CORCON.
A number of modelling and programming errors and omissions
were discovered, mostly in those portions of the code that
were written and assembled in great haste during September.
The smaller items have been corrected. Efforts to correct
the remaining items are underway.

Additional activities during the month included writing the
LWR Quarterly Report for July through September 1979 and the
monthly report for September, and preparation of a presentation
to be given at the Seventh WRSR meeting, November 5-9, 1979.

III. Separate Ef fects Tests for TRAP Code Development

Vapor Pressure Experiments

A series of transpiration experiments has been performed
investigating the transport of CsI. These experiments (at
770C) used as carrier gas, a) dry nitrogen, b) nitrogen
saturated (at room temperature) with water vapor, c) dry

(a 2% H -98% N2 mixture), and d) forming gasforming gas 2
saturated with water vapor, These gas mixtures had no
effect on the transpiration of CsI vapor; the conclusion
is that there are no chemical interactions of water and/or
hydrogen with CsI vapor at 770C. The vapor presgure of CsI

2.510.2)Xl Newton /m (1.910.1at 770C is calculated to be2(Newton /m obtained by thetorr) as compared to 2.4x10
interpolation of data reported in the Handbook of Chemistry
and Physics.

In addition at 770C no interaction is apparent between either
CsI vapor or liquid and the stainless steel collection tube.
Fission Product Chemistry Experiments -

Conceptual design for several modules in the Fission Product
Reaction Facility is essentially complete - the water reser-
voir, boiler, fission product generation state, Raman chamber
and the condenser. Detailed drawings for the water reservoir
and boiler have also been completed.
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In the light scattering chamber for Raman spectroscopy, several
techniques will be tried to keep species vapor from depositing
on the quartz windows: 1) Provide a small gas flow inward from
the windows. 2) Establish a radial temperature gradient and
thus a thermophoretic force on the vapor to keep it from
diffusing outward. 3) Cover the quartz windows with quartz
cover glass which can be changed during the test.

Sincerely,

iY-
M. Berman, Supvr.
Reactor Safety Studies
Division 4441

Enclosure

Copy to: (w/ enc.) Q%
G. Chipman, NRC, NRR N )RRC Public Document Room (2)
M. Cunningham, NRC, RES
R. Denning, BCL
R. DiSalvo, NRC, RES
J. Gieseke, BCL
R. Henry, ANL
D. Hoatson, NRC, RES
A. Marchese, :RC, NRR
T. Malinauskas, ORNL
J. Murphy, NRC, RES
J. Norberg, NRC, OSD
W. Pasedag, NRC, NRR
J. Read, NRC, NRR
M. Silberberg, NRC, NRR
T. halker, NRC, RES
R. Wright, NRC, RES
2514 D. E. Mitchell |}g} 2}4414 A. A. Benjamin
4422 D. A. Powers
4440 G. R. Otey
4441 M. L. Corradini
4441 J. F. Muir
4442 R. L. Woodfin
S.836 L. S. Nelson
4441 M. Berman

.
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I H AVE NOW REC EIVED A CONSIDER ABLE NUMoEh 0F htPLIES TO MY

TELEX OF 8 A UGLE T 1979 REQuiSIING PROPu5 ALS Fon EXPr.RIMcNTS
.

, THAT COULD F0nM THE SuddECT OF A JOINI INTERPhETAIION EX LHC IS E .
,

, I AM VERY GhATEFUL 10 ALL kHO ar. PLIED AND FOLLO=ED UP KITH
,

'

SUPPLEMLIARY I NF0hMAT10N AS APPh0Ph1 ATE. II h AS B r.Eh
~~

DIFFICULT TO FIND EXPERIMENTS Wh1CH S AIISFY ALL DESIRABLE

: CH AR AC TERIS TICS B UT I 40LLD LIh t TO Ph 0P OS E IH r. F01.L 0m I N G
'

AS C ANDIDATr. FOR INIERPnt.I AT10N:
_ _

r (l) S IhGLE DdOP EXPEh1Mr.NT . OFFLhED BY LLOUD hELSON OF

SANDIA. M Air.RI ALS ThthMITE-GENER ATLD IRON OXIDE htOPPiU

THROUGH Aln INTO WATER . DhCP SIZE APPAXIMATELY

5 MM F ALLI N G I N TO 600 ML P Yhr.X O LAX r.n . WiLL C H An ACI ER IS t.D

- f EXPEn1 MENTAL i ARAMr. Teds INCLUDING InIGGERING PULSE AhD

. EX TENS I Vr. R EC On DS OF I NT EH AC TI ON PhESS UR E PULS E . R ECORD OF
( - -

.

BIB 6LE DI AMETER ENABLES ThEhMAL TO MECHANIC AL CONVERSI0h 10

i PSE ESTIMATED. '

.

*

.. -

(E ) . MULTIPLE DROP (PROPAGATING) 'I hT Eh AC TIO N . OFFiHED BY
,

C H R0 DINS 0h 0F WINFRIIh . TWO WELL DOC UMENTED EXPERIMihIS C ARRIEL
b- -

, OUT.IN THE IHLhMIR RIG Adr. AVAILABLE ISING MOLTEk IIN AND

, ALUMINIUM RESPECTIVELY. I N EACH C AS E A DIS TRIauTION OF COARSELY

DISPERSED MATERI AL OVt.R A LENGIH OF ABOUT 550 MM RESTING ON
I ' 1592 25

A FALS E B AS E I N A VESSEL 580 M X 84 MM X %0 MM FILLED WITH

WATER AT 85 DEGS C WAS PRODtCED. THE INERACTION WAS TRIGGERED,
:, . - :-

HIGH SPEED FILM IS AVAILABLE AT 60000 FPS FOR ALUMINIUM AND
L.'". . . . - - . . - . . . - . - . -.. .. .

.



4)00 FPS FOR TIN. THERE ARE REC 0i[DS FROM A DISTRIBUTIch 0F
'~

,h.
_

. - - - - , ,. -
.

,,
'

10 PRESSURE TRANSDUCERS . I PROPOSE USING THE RESULIS Fn0M THE
, ~.

. ;: -
, . :- .

" , ALUMINIUM EXPERIMENT hhlCH PRODUCED A HIGHEh PiAX PdESSURE AND
'

WAS FILMED AT A HIGHER FRAMING R ATE.
_

IT SEEM5 TO ME TH AT THESE LXPERIdr. HTS AR QUITE CLOSELY IN LINE
'

g .
-

WITH THI: SUGGES TION MADL AT GhENOSLE LASI YEAH. ThEY SHOULD '

; 761VE SCOPE FOR Tr.S TI N G C O NC EP TS R t.L A TI N G TO S I N GLL Dd OP

DISHUPTION AND TO Pn0AGAT10h PdOCESSES WHIch TYFIFY THE

TWO MAIN TE0TcTIC AL SCHOOLS OF Ih00GHT. 11 h00LD B E BLTTLd IF

* THE S AME MATLRI ALS hERE hMPL0ur.D 1N EACH EXPERIMcNI B UI

UNFORTUNATELY In15 OPTIOh h AS NOT VAILABLE AMONGSI IHL
- -

r . .

| MATERI AL OFFERED.

YOU WILL htMr.Mc6ca Th AT A T THE d OUh NLMOUTH MLLIING IT h AS

LhVIS AGED THAT AN APPn0Ph1 ATE IIME TO SI Ahl Thr. JOINI EXEHCISL
i

WOULD BE THE SPRING OF 1980 AND THERt. SEEMS TO B E NO REAS0h
.

, WHY WL SHOULD NOT ADHEnt TO Ih15 IIMESC ALL. I WOULu BE

GRATEFUL FOR REAC TIONS TO IHIS Ph0POSAL. .I WOULD S UGGLSI IhAT

ANYONE WISHIhG TO PAhTICIPATL SHOULD NOTIFY Fb AND ARRANGEMLNTS

f, ,y0ULD dL MADE FOR ALL THE EXPERIMLNT AL DATA TO BE TRAhSMITTEL

TO HIM. IF THE CShi DiCIDE TO SPONSOR THIS ACTIVITY PHESUMABLY,

| 1I WOLLD 8E Dr.SIRABLL TO H AVE A T LE'AST A PhiLIMIN AhY RLPORI ON

PROGRESS AVAILABLE FOR INE PLEh ARY Mr.ETING LATE IN 1980S.
.

.

PERHAPS Dh S TEPHENS COULD ADVISE ON THIS POINT.
. s

' '

; IF I DO NOT HLAR ANY ObJLCIl0NS TO Th15 Ph0POS AL WIIHIN THr.
I

, NEXT WEEK I INTEND TO PHEPAh6 A SH0nT NOIL EM80 DYING THISa

t MATERI AL' TO B L OFFEnLD TO THE CSNI A T ITS NOVs.M6r.n MEETING.

P' 1592 326-

mWITH SEST WISHLS A ND MANY Ih ANKS FOR YOUR C 00PER AII0h .
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