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1. OBJECTIVE OF PROPOSED WDEK:

Summary
1

Current TER accident consequence evaluations indicate that a principal mode of- -

fission product movement in both the primary reactor vessel and in the contain-
- - - -

ment system (in the gas phase) occurs by aerosol transport. Consequently, the
rate of sorption of fission products onto aerosols and the sorption capacity of
aerosol particles for fission products are key factors in accident consequenceassessment.

A number of sorptive mechanisms are possible (e.g., condensation, chemisorption)
depending on the temperature regias, chemical environment, and chemical makeup
of the aerosol and the fission product species. These lead to a range of
possible deposition rates and also a range of sorptive capacities of aerosol
particles for fission products. Review of published work in this area hasrevealed a very small data beset.

The objective of this task is to provide experimental data on the sorptive capac-
icy of aerosols for certain key fission products. A secondary objective is toprovide sorption rate data.

Additional Infornation

The work is divided into the- following three subtask areas

Subtask 1. Planninir and hiysis. This subtask will provide a work plan to
include (1) experiment objectives, (2) review of current data base, (3) experi-ment approach, and (4) experiment schedule. The work plan will be updated asneeded as the work progresses.

The experiment approach and design will also be developed' in this task. Thisincludes selection of aerosol and fission product materials for tests and
developing procedures for contacting them.

-

This task will also provide frequent data reports (as NRC f ateria reports) and
topical reports which will include a data summary and correlations.

-

Necessary administrative activities are likewise provided under subtask 1.
|

Task 2. Static Tests. In this subtask, the adsorption isotheras of vapors of
fission products onto captured aerosols will be measured at hign temperatures.

<

The captured aerosols will be samples of materials expected to be important
contributors to aerosol formation inside the pressure vessel during an accident.
These solid particles will be exposed to different concentrations of the fission
product vapor, which will be tagged with an appropriate radioisotope.,

By moni-|
toring the aerosol sample with a scintillation detector continuously during the
exposure at each concentration and af ter purging the sample environment of the
fission product vapor, the rate of adsorption, the quantity of adsorption, and
the cuantity of desorption will be determined.

.. . . . - . . .-
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1.
OBJECTIVE OF PROPOSED WORK (Continued):

Prior to beginning routine adsorption isothers asasurements, the apparstus
fabricated for this subtask will be used to make screening tests on a number Cofprospective aerosol candidates.
the list of candidates in order of importance.The purpose of these screening tests is to rank
silver, manganese oxide, chroutus oxide, iron, iron oxide, tin oxide, andSeven prospective candidates q-
nickel - have been chosen for the screening tests based on a thermodynamic

'

'

evaluation of their availability in a melting core and the volatility and melting
-

points of the expected condensing form of each candidate. Depending on the
screening tests, only some of these candidates will be included in later testa
and other candidates any be added subsequently. Presently, the vapors to be ,

tested are Ca0R, CsI, and Te.

Subtask 3. Dynamic Tests. In this subtask, fission product vapor desposition
onto aerosols and walls will be asasured at high temperatures. Both the aerosol
and the vapor will be radioactively. tagged for these tests. The aerosol and
vapor will flow coeurrently through a tube with an inert carrier gas. The exit
flow from this tube can be diverted intermittently through a sample and monitorsection. As the flow passes through this section, the aerosol is separated fromthe gas flow. Af ter the aerosol has been removed, the vapor is condensed. After
enough material has been trapped, the exit flow is diverted back to its normal

-

course and the diversion section purged with clean carrier gas. -,
Both traps

(aerosol and vapor) are monitored continuously with scintillation detectors to j
give the quantity of aerosol trapped, the quantity of vapor deposited on the '
aerosol, the vapor concentration, and the quantity of vapor desorbed from theaerosol. At the conclusion of the test, the. tube can be surveyed along its
entire length to give the quantity of vapor and aerosol deposited with position.
This survey can be compared to a similar survey ande without aerosols to checkdeposition on the walls.

2. 3UMMARY OF PRIOR EFFORTS:

Susumarv
.

This project was initiated in April 1983. The development of two major pieces of
appantus - a vapor generator and an aerosol generator - has dominated experi-mental effort. The concept for the experimental approach and a work plan draf t
were completed in October 1982. Extensive revisions were made to the work plan
in March 1983, thus the original work plan was not published. A revised draft
will be prepared by October 1983.

3. WORK TO BE PERFORMED AND EXPECTED RESULTS:

Sununarv

The major milestones and results of this work are the following (see also item
12(b)1:

J
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3.
WORK TO BE PERFORMED AN6 EXPECTED RESULTS (Continued): j

1. Fabricate test apparatus for static tests I

(allestone 2.a)
November 1983,,

,

2. Screening tests with CsOH and CsI to rank aerosols
(milestone 2.b) January 1.984

3. Fabricate test apparatus for dynamic tests
'

| (milestone 3.a)
1

July 1984
4 Static tests completed for Cs0H and CsI, .

(milestone 2.c) November 1984
i

5. Final report: Cs0H and CsI Adsorption Isotheras (draft)
(milestone 1.d) October 1985

6. - Dynamic tests completed for CaOH and CsI,

(milestone 3.b) October 1985
7. Static tests completed for Te

(milestone 2.d) October 1985
i

8. Dynamic tests complaced for Te
(milestone 3.c) March 1986

9. Final report: Cs0E and CsI Dynamic Tests and
Te Adsorption Isotheres (draft)
(milestone 1.e) October 1986

'

10. Static tests completed for other fission product species
(milestone 2.e) April 1987

11. Final report: Dynamic Tests for Te (draft)
(milestone 1.f)-

October 1987

12. Dynamic tests completed for other fission product species
-(milestone 3.d) October 1987

I? Modify apparatus for condensing studies
( (milestone 3.e) March 1988

14 Final report: Dynamic Tests and Adsorption Isotheras
for Other Fission Products

~(milestone 1.g) October 1988

13. Dynamic tests completed for condensing conditions
(milestone 3.f) March 1989

16. Final report: Dynamic Tests for Condensing Conditions,

, (milestone 1.h) October 1989
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3.
WORK TO BE PERFORMED AND EXPECTED RESULTS (Continued):
FT l'984

h static test apparatus will be fabricated early in FY 1984. This apparatus
will be used to screen the potential aerosol materials early in FY 1984 also,
and then used to measure adsorption / desorption isotheras for CaOH and Cal and
selected aerosol surfaces. The aerosol generator and dynamic test apparatus willbe fabricated and tested. *

Dynamic tests with Cs0H and Cs1 and selected aerosolswill begin in FY 1984 and and in FY 1985.

FY 1985 .

h static tests with CaOH and CsI will be coupleted early in FY 1985 and a draft
of the final report on these tests written during FY 1985. The static test
apparatus will be modified for operation with Te vapor, screening tests made
with Te vapor, and a series of static tests with Te vapor completed. h dynamic
tests with CaOH and CsI will be completed and the system modified for Te vapor.
Bevond FY 1985

h dynamic tests with Te will be completed. Static and dynamic tests on otherfission product species will be conducted. 3Also, dynamic tests under condensingconditions will be conducted. )Final reports on the tests with CaOH and CaI,
other fission product species, and condensing conditions will be prepared.

4
DESCRIPTION OF ANT FOLLOW-ON EFFORTS:

,

'

h results of these tests will be incorporated into fission product transport'

codes (e.g., TRAP-MELT) and employed in other accident evaluation projects(e.g., SASA). Since the data provided by this task are required for accident
evaluation efforts, the results will also be applicable to PRA efforts.

5. RELATIONSHIP TO OTHER PROJECIS:
.

(_ This work provides required information for NRC programs relating to LWR accident
,

source term evaluation. For example, input data are provided to the TRAP-MELT
code and should be useful in understanding the results of the P5F Severe Fuel
Damage experiments and the Marviken experiments.

i

Programs which relate to PRA methods and application require this type of data to
allow soundly-based accident consequence determinations. *

.

h Severe Accident Sequences Analysis Program (SASA) will be aided by providing
! data to improve accident consequence evaluations.
| %
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6. REPORTING SCHEDULE:

Progrees will be reported monthly via the monthly highlights report.

Data reports (NRC Interia reports) will be provided soon after each test group.

The final reports listed under item 3 will be provided.
!

1
.

7. SUBCONTRACTOR INFORMATION:

Not applicable.,

!

j 8. LIST NEW CAPITAL EQUIPMENT REQUIRED:

I
Obligation EstimatesDescription and Justification FY-1984 FY-1985 FY-1986 FY-1987

(1) Instrumentation for the gam a
monitoring and high tempera- i

ture environment
Casma counter system 20 10 5Furnace 10 10 10 20Flowmeters 5

j (2) Data analysis system 20
i

j TOTAL.-
( 35 40 15 20
, 9. DESCRIBL-SPECIAL FACILITIES REQUIRED:I

Not-applicable.

10. CONFLICT OF INTEREST INFORMATION:
.

There are no known relationships between this organization or its employees
with industries regulated by the NRC and suppliers thereof that might give
risa to-an apparent or actual conflict of interest regarding the work,

described in this proposal.
.. .
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11. OBLIGATION ESTL%TET.,:

Obligation Esti:aates
Operating Expenses

FT-1983 FT-1984 FT-1985 FT-1986 FT-1987
(1) Cost Estimates 230 375 394 299 395

(2) Goods and Services on '

-

Order-GSO Estimate 120 30* 90 119 126

Less: Uncosted Balance 9/30 0 120 30 90 119
.

GSO Change 120 (90) 60 29 7

(3) TOTAL OBLIGATIONS-CHANGE 350 285 454 328 402- --. ==== ==== -

_ *Please note that an additional S88 K in FT-1984 is needed for adequate forward
financing.

12. OTHER:
.

12(a). QUALITY ASSURANCE AND CONTROL:

Quality assurance procedures of the Chemical Technology Division and
Union Carbide Nuclear Division will be adhered to.

12(b). COST AND iMNE mms:

A. PROJECTED CDST SCHEDULE
_

Totalj Prior
i EstimatedCosts Years 1983 1984 1985 1986 1987 1988 1989 Cost(

Subtask 1 0 90 75 94 150 95 150 200 854
. .

Subtask 2 0 90 150 150 90 150 0 0 630

Subcask 3 0 50 150 150 59 150 150 50 759

l TOTAL COST 0 230 375 394 299 395 300 250 2243|
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SueTASK/MitESTONE ' g'e
gf

'--

FY86 FY 87 FY88 FY89 FY90 SEYOND1 2 3 1 1 2 1 1 _3 2 3 4 FY90 gg
Subtask 1 Planning and Analysis *

IConceptual design of testa. o
3 y'

k
1

apparatus
re

b. Work plan (draf t); updated
- E! #

version (s) 7 z7 $7 $r 1
Data reports (draf t); NRC Nc. *

( Interim reports (continuing I
.

f-

activity)
C _Y Y V V V U V V V

U*
d. FJnal report Isotheras for

Cooll and Col Vapor Adsorption
onto Captured Aerosols

(draft)i

Ik

! e. Final report Deposition of
CaOli and Cal Vapor onto Aerosols
and Walls and Isotherms for Te li

=
Y k

EI|z)2
" ~ f. Final report: Deposition of Te

Vapor onto Aerosols and Walls
.b -(draft) di $

g. Final reports Isotherus and
Deposition Studies for Other h N*
Fission Product Species g w

di .
"

h. Final report Deposition $
?.

Studies Ihder Condensing y
Conditione

C b .

. - .- ..
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Subtask 2 Static Tests m

5
2

| a. Fabricate test apparatus and I'

acquire materials __ _.O g
t E

*

b. Screening tests with CsOH and
3Col to rank aerosols ji E
"
rc. Test series la CsOH and Cal
$

,

i. { adsorption / desorption onto/off
acaptured aerosols

5 _ _._ $ "
s

;

d. | desorption onto/off captured
Test series 2: Te adsorption /

;
j

j . aerosols ik

e. Test series 3 adsorption /
3 desorption tests with other
i fission product species A

Subtaak 3. Dynamic Tests w ->
-J gQ
EI z5Fabricate test apparatus and
,$ 94

a.

I
_ 2kacquire materials,

g
to 's-' b. Test series 4: CsOH and Cs1
@ H

deposition on aerosols and walls 2k C M
~
o

c. Test series 5: Te deposition on
aerosols and walls

E Jk $*
| u

::
,

sam. awe.m. --_

,

' V' - -

j.,
. ,

.



_ _ _ _ _ _ _ - _ _ _ - . ._--_ ______-_________ _ _ _ _ ____ _ - . . .-. . . . _. . _. ._,_ - -

* *
. , .

, ,

I $

i

;.
.

!

! G fi
I

$ No. 12(b) j
sueTASM/MGLESTONE SCHEDULE

!- !! 5
i

-

SueTASK/INtESTONE Fy83 _ Fv 84 Fy85 gw
j V 86 Fy87 Fv88 Fy89 FY90 SEYONS * Qi 2 3 4 1 2 3 4 1 2 3 4 FY90 g*,

.- 8). d. Test series 6: deposition tests-

l; with other fission product species Ji {
'

Hodify apparatus for condensing $., e.
"studies 3

f. Test series 7 deposition studies '
!!' unddr condensing conditions for E
i

_M h"
the vapor- *,

: o
a

a

e

!
t

I

l
' ,

-f .

s=b)<~$ -

I 5.

: ::- .

; 3
*

E
1 .

u-
) H

|

2


