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1. OBJECTIVE OF PROPOSED if0RK ~

Summary

The main objective of this project is to conduct experiments related to
!

deposition and transport of aerosols and fission products in the reactor
. ..

i

primary vessel under simulated LWR core-melt accident conditions. Test results
! will provida part of the data base needed for validation of andels in the'

TRAP-MELT 2 code. The TRAP-MELT 2 code is being used in NRC-funded work at
Battelle-Columbus Laboratories (BCL) to calculate aerosol and fission product
transport in the reactor coolant system (RCS) for postulated LWR core-melt
accidents.

.

Additional Inforestisa
i

This work is divided into five subcasks:

Subtask 1 - Management and Anplysis - Develop test plans, report and analyze
experimental results, develop capability to run TRAP-MELT 2 code and other
relevant aerosol codes, assess relevance of available models for predicting
aerosol resuspension, provide assistance to NRC-RES, and coordinate with other
NRC programe.

Subcask 2 - Aerosol Transport Tests - Design and perform experiments. to
investigate aerosol deposition and transport in a simulated " upper plenus'
geometry for a range of possible core-melt accident conditions. This work is
coordinated with the CRI-II experiments perforand in 80121. Experimental para-
meters include gas flow race (aerosol " residence time"), aerosol material
(metal or oxide aerosol), pipe wall temperature, and flow gas (inert gas vs.
steam).

~ Subtask 3 - Aerosol Resuspension Tests - Design and perform experiments to
investigate aerosol resuspension phenomena that might occur in the reactor
pressure vossal under core-melt accident conditions. Test results will provide
a basis for developing a resuspension correlation that could be included in the
TRAP-MELT 2 code. Experimental parameters include aerosol asterial (metal or
oxide aerosol), aerosol loading on collection surf ace, and system humidity.:

!

_ Subtask 4 - F1<sion Product Transport Tests - Design and perform experiments to
. investigate the teactor vessel transport behavior of a mixture of simulatedI

core-material aerosols / volatile fission-product species liberated under a range!

of core-wit accident conditions. This work is coordinated with CRI-II work
performed in 80121, and with real-fuel release studies performed in 80127.
Experimental parameters include the mixture of simulated core estarials (PWR or;

j 3531), test section temperatures, and test section steam / gas flow races.
1

Subcask 5 - Support for Marviken Expuriments and Battelle Source Tara Analysis -
Provide experimental and analytical support for the Marviken experiments to be
performed in Sweden. Provide analytical support for source term analyses being '

conducted at Sattelle-Columbus Laboratories. Starting in FY 1984, support for
the Marviken project will be funded through 80831.

- . . - . .
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2. SUlttARY OF PRIOR EFFORTS:

Susaary
,

1

This project was started in mid-FY 1982. Efforts to date have been largely: related to experimental set-up. The Aerosol Transport Test Section was
constructed, ten preliminary tests were performed (using sinc and iron oxide as
aerosol sources), and the first two experiments outlined in the test plan wereperformed.

The Aerosol Resuspension Test Section was' constructed and four pre-liminary experiments were performed.
The " reference version" of the TRAP-MELTi

code (TRAP-MELT 1), and the QUICK aerosol code were made operational at ORNL.'

The QUICK code was used to analyze results from the preliminary Aerosol1

Transport Tests. At the request of NRC-RES, a review of the status of'

validation of the TRAP-MELT 2 code was written.
i
j
' Experimental support for the Marviken project was provided through tests per-

formed in the ORNL CRl-Il facility; analytical support for the Marviken work
was supplied through subcontracts with Sattelle-Columbus Laboratories and
Sandia National Laboratories. Analytical support for the Battelle Source Tara
Analysis consisted, of analyses related to fission product chemical reactions,
tellurium releaso, and BWR Standby Gas Treatment System operation.

Additional Inforamtion

The TRAF-MELT validation project is an extension of work performed in the LWR '

Aerosol Release and Transport (ART) Program (30121). The aerosol generation
equipment to be used in the TRAP-MELT project was developed in the ART progras..
The plases torch aerosol generator (used in Subcaska 2 and 3) has been used in'

the ART program to generate high aerosol concentrations in closed vessels; the
radio-frequency core-selt furnace (used in Subcask 4) has been used in the ART
program to melt stinalated one-kilogram core bundles.

The TRAP-MELT 2 code includes the aerosol behavior models included in the QUICK
,

aerosol code. Since this is the case, it is appropriate to analyze the Aerosol
Transport Test results using both TRAP-MELT 2 and QUICK.

3. WORK TO BE PERFORMED AND EXPECTED RESULTS:

, Summarv
!

All experiments planned in Subtasks 24 will be completed. A " quick-look* data
report will be issued one month af ter each test, and a comprehensive data
record report will be issued suonarizing experimental results from each sub-
task. Experiments from Subtaska 2 and 4 will be analyzed using the TRAP-MELT 2
and QUICK codes. An assessment of the state of validation of TRAP-MELT 2,

[ relative to comparison of calculational and test results, will be made.'

Experimental results from Subcask 3 will be used to develop an aerosol
resuspension correlacion that can be used in the TRAP-MELT 2 code. All
TRAP-MELT project efforts will be coordinated with similar efforts ongoing at
Idano Falls ~(PSF SFD-2 tests) and in Sweden (Marviken tests).

1
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Summary (Continued):
t

NOTE: Test conditions for experiaants to be performed in Subt. asks 2-4 are
described in detail in the March 9, 1983 letter from A. L. Wright to Lisa Chan,
NRC: " Description of Experiments Plannad for the ORNL TRAP-MELT Verification
Test Program."

FY 1984

Subtask 1. The TRAP-MELT 2 code will be ande operational on the ORNL com-
Results from the Aerosol Transport Tests (Subtask 2) win be analysedputer.

using TRAF-ISLT 2 and QUICK. A survey of previous aerosol resuspension
models and experiannes win be completed. A draf t report on the revised test

, plans for Subtasks 2.-4 will be completed.
>

' Subtask 2. All planned Aerosol Transport Tests win be completed. A
" quick-look' data report will be issued one month after each test.

Subtask 3. All planned Aerosol Resuspension Tests will be coupleted. A
" quick-look" data report win be issued one month af ter each test.

Subtask 4 Construction of the test section for the Fission ProductTransport Tests will be completed.

FY 1985
*

Subtask 1. Results from the Fission Product Transport Tests (Subcask 4) will
; be analyzed using the TRAP-MELT 2 code. Based on results from the Aerosol;

Resuspension Tests (Subcask 3), a resuspension model will be developed that
can be inc1*uted in the TRAP-MELT 2 code. A report on the status of valida-

. tion of the TRAP-MELT 1 code win be completed. Recommendations will be ande'

to NRC-RES as to the status of validation of TRAP-MELT 2, and as to addi-
tional efforts needed to validate the code.

Subtask 2. The data record report for the Aerosol Transport Test series will
be coupleted.

Subtask 3. The data record report for the Aerosol Resuspension Test series
will de complaced. ,

Subtask 4 Preliminary Fission Product Transport Tests win be. performed,
and all planned experiments will be completed. A " quick-look" data report
will be issued one month after each test. The data record report for the
Fission Product Transport Test series will be completed.

4 DESCRIPTION OF ANT FOLLOW-ON EFFORTS:

Follow-on ef forts could include aerosol transport tests in other gecastries and
with analtiple aerosol species, aerosol resuspension tests done under variable-
(pulsed) flow conditions and with other aerosol species, and fission product
transport :ests utilizing the larger (10 kilogram) core-selt furnace.

I
i
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5. RELATIONSElP TO OTHER PROJECIS:

This project is closely coordinated with NRC-funded work at Battelle-Columbus
Laboratory, where the TRAP-MELT 2 code was developed, with activities asso-
ciated with the proposed Power-Burst Facility Severe-Fuel Damage Series-2
(PSF STD-2) experiments at INEL in Idaho Falls, with activities related to the

;
proposed Marviken experiments in Sweden, with the fission product chemistryN work at Sandia, with NRC foreign-exchange agreement activities, and with sini-

7, lar DOE-funded research at other' laboratories. At ORNL, the program is closely *

coordinated with the Marviken project support effort (80831), with the P5F.

SPD-2 support effort (80827), with the fission product release studies per-
f ormed in 80127, and with fission product transport analyses performed as part "

of the Severe Accident Sequence Analysis Program (80452).

6. REPORTING SCHEDULE:

Publications in FT 1983

1. T. S. Kress and A. L. Wright, " Status of Validation of the TRAP-MELT
*

Computer Code for the Accident Source Tara Reassessment Study (ASTRS),"
[Draf t submitted to NRC on June 22, 1983; draft will become part of
ORNL/TM-6842, " Status of Validation of Computer Codes Used in the.

Accident Source Term Reassessment Study (BMI-2104)."] -

2. R. A. Lorens, E. C. Seaha, and R. P. Wichner, "2eview of Tellurius',

Release Rates from LWR Fuel Elements and Aerosol Formation from Silver
Control Rod Material" (February 28, 1983,lecter report).

3. S. A. Rodge, " Standby Cas Treatment System Operation and Effectiveness>

!

Under Severe Accident Conditions" (May 4,1983. letter report).
' 4 E. C. Beaha, R. P. Wichner, and R. A. Lorenz, " Overview of Chemical

Reactions Involving Fission Product Iodine, Casius, and Tellurium" (Draf t
to be submitted to NRC on July 25, 1983).

.

_ Expected Future Reports

Literature Survey on Aerosol Resuspension Models (Draf t to be submitted to -

NRC November 1983).

Updated Test Plan for TRAF-MELT Validation Tests (Draf t to be submitted to
NRC January 1984).

Data Record Report for Aerosol Resuspension Tests (January 1985).

Data Record Report for Aerosol Transport Tests (March 1985).

Data Record Report for Fission Product Transport Tests (September 1985).
.

Report on Assessment of Test Results Relative to TRAP-MELT Validation
(September 1985).
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7. SUBCONTRACTOR INFORMATION:
,

Cost Estimates'

Description and Justification FY 1984 FY 1985

1. Subcontract was opened in 10 0s

FY 1983 wit'h Stuart K. Real
of S. Cohen and Associates.
The proposed work involves
review of various aerosol
mechanises that might be
important in the reactor
coolant systes during LWE
core-melt accidents.
Present subcontract effort
scarted in July 1983 and
will end in December 1984

2. A subcontract was opened 40 0
with Battelle-Columbus Labs
in FY 1983 to provide
support for a Battelle staff

member who is currently
working at the Marviken
project test site in Sweden.

,

TOTAL 50 0
:mme ==

8. LIST NEW CAPITAL EQUIPMENT REQUIRED:
Obligation Estimates

Description and Justification FY 1984 FY 1985.

I '. Upgrade of plasma torch 6 0
aerosol generator.,

| A heat exchanger is needed
for use with the plasma
torch purchased in FY 1983.

|
'

2. Flow-meter for Fission 3 0
| Product Transport Tests.
| A flow-meter is necessary to
I make direct measurements of

gas / steam flows.

_
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8. LIST NEW CAPITAL EQUIPMENT REQUIRED (Continued):

Obligation Estimates
Description and Justification FY 1984 FY 1985

3. Aerosol instrumentation for 3 0Aerosol Resuspension Tests.
Additional instrumentation
is needed to make direct

- measurements of resuspended

- -

aerosol mass and resuspended
particle sizes.

-

TOIAL 12 0== =
9. DESCRISE SPECIAL FACILITIES REQUIRED:

~ Experiments are being performed in the area of the existing CRI-II Facility in
Building 4501 at ORNL. Aerosol and fission product simulant generation and
characterization equipment developed in the Aerosol Release and Transport
Progras (B0121) are being used.

10. CONFLICT OF INTEREST INFORMATION:

J

There are no known relationships between this organization or its employees
with industries regulated by ,the NRC and suppliers thernof that might give
rise to an apparent or actual conflict of interest regarding the work
described in. this proposal.

~ --

11. OBLIGATION ESTIMATES:
Obligation Estimates

Ooerating Expenses Prior Years FY 1983 FY 1984 FY 1985. . _ . . . _ _ . . _ .

(1) Cost Estimates 217 750 350 373

f (2) Goods and Services 185 50* 0* 0'

on Order-GSO Estimate

Less: Uncosted 0 185 50 0
Balance 9/30

GSO Change 185 -135 -50 0

(3) TOTAL OBLIGATIONS -
CHANGE 402 615 300 373

|

*Please note an additional S55K in FY 1983 and $112K in FY 1984 is needed for
; adequate forward financing.
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12. OTHER:

12a. QUALITY ASSURANCE AND CONTROL: !

The tasks in this program are performed under the Quality Assurance
requirements specified in the QA standards QA-L-3-100 (rev. 2),

.QA-L-14-100 (rev. 2), and QA-CT-20-100.

12b. COST AND MILESTONE CHARTS:
.

A. PROJECT COST SCHEDULE
.

Total
EstimatedCosts 1982 1983 1984 1985 Cost

Subtask 1 71 100 93 112 376

Subcaak 1 41 134 93 56 324
-

Subtask 3 15 84 78 56 233

Subtask 4 15 16 46 149 226

Subtask 5 75 416 40 0 531

END
.
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SueTASK/MatESIONE FY 83 FY 84 FY 85 hFY FY FY FY FY SEYON0
- . - . . - -- .I 2 3 4 _8 2 3 4 ..I _2 _3 4 FY %. - --

_. s
1. Task 1: Hanagement and Analysis

H
a. Incorporate TRAP-HEI.T 2 code on ORNL 9 fcomputer, _

b. Complete survey on Aerosol Resuspension 9
Hodels (draft report), 0 E

sa

c. Complete revised test plan (draft report). E hA, v
5 s

d. Analyze test results as they become "cosi ttiiul iig as ti stiyg

g available,

Complete NUREC report on assessment of
-]

e.
test results relative to TRAP-HELT
validation. *

2. Task 2 Aerosol Transport Tests

a. Complete test section design and
construction; complete scoping tests. g

S*gh
,_

-J
b. Start planned aerosol transport tests. ) $ 9i

E2

b
gv'|slic..n t n a

I
Issue " quick-look" data report for each ' ct z= c. t) 9=test. one month after test completed.. , .

y $
g d. Complete planned aerosol transport tests. i $ U .

N;
Complete aerosol transport test datau. n
record report. -]7 oo

U
- . - - - - . - - - - - - . -

. _ .
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SUSTASK/MatfST081E FY 83 ^ Fy 84 FY 85 y py py py py SEYolec1 2 3 4 I 2 3 4 I 2 3 4 FY3. Task 3: Aerosol Resuspension Tests ,

h
Cansplete test section design and~

a.i HA
construction. ' 4

hb. Start planned aerosol resuspension tests. () r
I d

lasue " quick-look" data report for eacle 1: lc. ton .

ac .ig Yt ag Or_test, one month after test completed.
, . 3

G{ d. Coamplete aerosol resuspension tests. Y

Complete aerosol resuspension testr e.
O data record report. F p, ,~

i

}- 4. Task 4: Fission Product Transport Tests

Complete test section design anda. ()i construction.

h. Start planned fission product transport
tests, () yyq,g+

;;:
Issue " quick-look" data report for eacle :oi cl iu nt 8 93

c.

faq ,1! i y
-

I
one month after test completed., aest,

,
9

d. Complete planned fission product w e
g transport tests. -b R O

$ G
Complete fission product transporte.

Otest data record report. 7
"
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