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PROJECT TITLE

TRAP-MELT VALIDATION TESTS

ITEM NO
l. OBJECTIVE OF PROPOSED WORK:

s_lg

The main objective of this project is to conduct experiments related to
deposition and transport of aerosols and fission products i{n the reactor
primary vessel under simulated LWR core-melt accident conditions. Test results
will provide part of the data base needed for validation of models ia the
TRAP-MELT 2 code. The TRAP-MELT 2 code is being used in NRC-funded work at
Battelle~Columbus Laboratories (BCL) to calculate aerosul and fisslon-product
transport in the reactor coolant system (RCS) for postulated LWR core-melt
accidents. .

Additional Informati.a
This work is divided into five subtasks:

Subtask | = Management and Aaplysis - 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 ocher
NRC prograas.

Subtask 2 - Aerosol Transport Tests - Design and perform experiments to
investigate aerosol deposition and transport in a simulated “upper-plenum”
geometry for a range of poscible core-melt accident conditions. This work (s
coordinated with the CRI~II experiments performed in 80121, Experimental para~
meters include gas flow rate (aerosol "residence time”), aerosol material
(metal or oxide aerosol), pipe wall temperature, and flow zas (inert gas vs.
steam).

Subtask ) - Aerosol Resuspension Tests ~ Design and perform experiments to
avestigate aerosol resuspension phenomena chat might occur in the reactor
pressure vessal under core-melt accident conditions. Test results will provide
4 basis for developing a resuspeasion correlation that could be included in the
TRAP-MELT I code. Experimental paraseters include aerosol macterial (metal or
oxide aerosol), asrnsol loading on collection surface, and systeam humidity.

Subtask 4 =~ Fission Product Transport Tests - Design and perform experiments to
investigate the .eactor vessel transport behavior of a mizture of simulated
core-macerial aerosols/volatile fission-product species liberated undir a range
of core-malt accident conditions. This work is coordinated with CRI~II work
performed in B0L21, and with real-fuel release studies performed ia 80127,
Experimental parametaers include the mixture of simulated core materials (PWR or
8WR), cest section temperatures, and test section steam/gas flow races.

Subtask 5 - Support for Marviken Expuriments and Battelle Source Tera Analysis -
Tovide experimental and analytical support for the Marviken experiments to be
performed i{n Sweden. Provide analytical support for source term analyses being
conducted at Sattelle~Columbus Laboratories. Starting ia FY 1984, support for
the Marviken project will be funded through B80831.
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PROLECT TITLE.
TRAP-MELT VALIDATION TESTS

ITEM NOQ
2. SUMMARY OF PRIOR EFFORTS:
Sunng

This project was started in aid-Fy 1982. Efforts to date have been largely
related to experimental set-up. The Aerosol Transpor:t Test Section was
constructed, ten preliminary tests were performed (using zinc and iroa oxide as
derosol sources), and the first cwo experiments outlined {n the test plan were
performed. The Aerosol Resuspension Test Section was constructed and four pre=-
liminary experiments were performed. The “reference version” of the TRAP-MELT
code (TRAP-MELT 1), and the QUICK derosol code were made operational at ORNL.
The QUICK code was used to analyze results from the preliaminary Aerosol
Transport Tests. At the request of NRC-RES, a review of the status of
validation of the TRAP-MELT 2 code was written.

Experimental support for the Marviken project was provided through tests per-
formed i{n the ORNL CRI-II facility; analytical support for the Marviken work
“as supplied through subcontracts with S8actelle~Columbus Laboratories and
Sandia National Laboratories. Analytical support for the 3attelle Source Tarm
Analysis consisted of analyses related to fission product chemical reactions,
tellurium releasc, and BWR Standby Gas Treatment Systea operaction.

Addictional Information
“

The TRAP-MELT validation project s an extension of work performed in the LWR
Aerosol Release and Transport (ART) Program (8012!). The aerosol deneration
equipment to be used in the TRAP-MBLT project was developed in the ART program.
The plasma torch aerosol generator (used in Subtasks 2 and 3}) has been used in
the ART program to generace high aerosol concentrations in closed vessels; che
radio-frequency core-melt furnace (used in Subtask 4) has been used in the ART
program to melt stmulated one~kilogram core bundles.

The TRAP-MELT 2 code includes the serosol behavior models included in the QUICK
derosol code. Since this is the case, it is appropriate to dnalyze the Aerosol
Transport Test results using boch TRAP-MELT 2 and QUICK.

3. WORK TO 3E PERFORMED AND EXPECTED RESULTS:

Su-g

All experiments planned in Subtasks 2=4 will be completed, A “"quick=look"” daca
report will be issued one month after sach tesc, and i comprehensive data
record report will be {ssued summarizing experimental results froa each sub-
task. Experiments from Subtasks 2 and 4 will be analyzed using the TRAP-MELT 2
and QUICK codes. An assessment of the state of validacion of TRAP-MELT 2,
relactive to comparison of calculational and test results, will be made.
Experizental results from Subctask 3 will be used to develop an aerosol
fasuspension correlacion that can be used in the TRAP-MELT 2 code. All
TRAP-MELT project efforts will be coordinated with similar efforts ongoiag at
[dano Falls (PSF 3FD-2 tests) and in Sweden (Marviken tests).
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SROJECT TITLE,
TRAP-MELT VALIDATION TESTS

ITEM NO
Summary (Continued):

NOTE: Test conditions for experiments to be performed in Subtasks 24 are
described in detail in the March 9, 1983 letter from A. L. Wright to Lisa Chan,
NRC: “Description of Experiments Planned for the ORNL TRAP-MELT Verification
Test Program.”

FY 1984

Subtask 1. The TRAP-MELT 2 code will be made operational on the ORNL com=
puter. sults from the Aerosol Transport Tests (Subtask 2) will be analyzed
using TRAP-MELT 2 and QUICK. A survey of previous aerosol resuspension
models and experiments will be completed. A draft report on the revised test
plans for Subtasks 2-4 will be completed.

Subtask 2. All planned Aerosol Transport Tests will be completed. A
quick=look” data report will be issued one month after each test.

Subtask 3. All planned Aerosol Resuspension Tests will be completed. A
quick=look”™ data report will be issued one month after each test.

Subtask 4. Comstruction of the test section for the Fission Product
Transport Tests will be completed.

FY 1985

Subtask |. Results from the Fission Product Transport Tests (Subtask 4) will
be analyzed using the TRAP-MELT 2 code. Based on results from the Aerosol
Resuspension Tests (Subtask 3), a resuspension model w#will be developed that
can be included i(n the TRAP-MELT 2 code. A report on the status of valida~-
tion of the TRAP-MELT 2 code will be completed. Recommendations will be made
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
e completed.

Subtask 3. The data record report for the Aerosol Resuspension Test series
v Je completed.

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

4. DESCRIPTION OF ANY FOLLOW=ON EFFORTS:

Follow=on efforts could include aerosol trang,ort tests in other gecmetries and
with multiple aerosol species, aerosol resuspension tests done under variable
(pulsed) flow conditions and with other aerssol species, and fission=-product
transport Zests utilizing the larger (10 kilogram) core-melt furnace.
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PRCJMCT TITLE

TRAP-MELT VALIDATION TESTS

ITEM NO

5. RELATIONSHIP TO OTHER PROJECTS:

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

(PBF SFD~2) experiments at INEL i{n Idaho Falls, with activities related to the
proposed Marviken experiments in Sweden, with the fission product chemistry
work at Sandia, with NRC foreign-exchange agreement activities, and with simi-
lar DOE-funded research at other laboratories. At ORNL, the proxraa is closely
coordinated with the Marviken project support effort (B0O83l), with the PBF
SFD-2 support effort (80827), with the fission-product rmlease studies per-
formed in 80127, and with fission-product transport analyses performed as parc
of the Severe Accident Sequence Analysis Program (B0452).

6. REPORTING SCHEDULE:

Publications in FY 1983

L+ T. S. Kress and A. L. Wright, “Scatus of Validation of the TRAP=MELT
Computer Code for the Accident Source Term Reassessment Study (ASTRS),"
(Draft submitted to NRC om June 22, 1983; draf: will become part of
ORNL/TM=8842, “Status of Validation of Computer Codes Used in the
Accident Source Term Reassessment Study (BMI-2104)."]

2. R. A, Lorenz, €. C. Beahm, and R. P. Wichner, "leview of Telluriuam
Release Rates from LWR Fuel Elements and Aerosol Formacion from Silver
Control Rod aterial” (February 28, 1983, letter report).

3. S. A. Hodge, “Standby Gas Treatment System Operaticn and Effectiveness
Under Severe Accident Conditions” (May 4, 1983, letter report).

4« E, C, Beahm, R. P. Wichner, and R. A. Lorenz, “Overview of Chemical

teactions lavolving Fission Product lodine, Cesium, and Tellurium” (Drafc
to be submitted to NRC on July 25, 1983).

Eg.c:cd Future Reports

Literature Survey on Aerosol Resuspension Models (Draft to he submitted to
NRC November 1983).

Updated Test Plan for TRAP-MELT Validation Tests (Draft to be Submitted to

Data Record Report for Aerosol Resuspension Tests (January 1985).
Data Record Report for Aerosol Transport Tescs (March 1985).
Data Record Report for Fission Product Transport Tests (September [985),

Report on Assessment of Test Results Relative to TRAP-MELT Validacion
(September 1985).
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PROJECT TITLE

TRAP-MELT VALIDATION TESTS

ITEM NO

7. SUBCONTRACTOR INFORMATION:

Description and Justification

l. Subcontract was opened in
FY 1983 with Stuart K. Beal
of S. Cohen and Associates.
The proposed work involves
review of various aerosol
mechanisms that might be
important in the reactor
coolant system during LWR
core-mel: accidents.
Present subcontrac: effort
started in July 1983 and
will end in December 1984,

2. A subcontract was opened
with Battelle=Columbus Labs
in FY 1983 to provide
support for a Battelle scaff
member whe is curreacly
working at the Marviken
project test site in Sweden.

TOTAL

8. LIST NEW CAPITAL EQUIPMENT REQUIRED:

Dnncrig:iou and Justificacion

l. Upgrade of plasma torch
aerosol generator.
A heat exchanger (s needed
for use with the plasma
torch purchased in FY [983.

2. Flow-meter for Fission
Product Transport Tests.

A flow-meter is necessary to

make direct measurements of
gas/steam flows.

Cost Estimates

10 0
40 0
50 Q
= =
Obligation Estimaces
FY 1984 7Y 1985
6 0
3 0
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PRQJUECT TITLE:

TRAP-MELT VALIDATION TESTS

ITEM NO
8. LIST NEW CAPITAL EQUIPMENT REQUIRED (Concimd):
Obligacion Estimates
Description and Justification FY 1984 FY 1985
3. Aerosol instrumentation for 3 0
Aerosol Resuspension Tests.
Additional inscrumentation
is needed to make direct
measurements of resuspended
aerosol mass and resuspended
particle sizes. —
TOTAL 1 0
—3 -

9. DESCRIBE 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
Program (BOl2l) are being used.

10. CONFLICT OF INTEREST INFORMATION:

There are ao known relationships between this organizacion or {ts employees
with industries regulated by the NRC and suppliers thereof that aight give

rise to an apparent or actual conflict of interest regarding the work
described in this proposal.

Ll. OBLIGATION ESTIMATES:

Obligation Estimates
Operacing Expenses Prior Years FY 1983 FY L9084 FY 1985

(1) Cost Estimates 217 750 350 373
(2) Goods and Services 185 50= o= 0
on Order-GSO Estimace
Lass: Uncosted ) 185 50 0
Balance 9/30
GS0O Change 18 -135 =50 0
(3) TOTAL OBLIGATIONS =
CHANGE 402 615 300 37

*Please note an additional $55K in FY 1983 and S112K in FY 1984 is needed for
adequate forward financing.
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PROJECT TITLE
TRAP-MELT VALIDATION TESTS

ITEM NO,
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. 5
QA~L~14~100 (rev. 2), and QA=~CT=20-100.
12b. COST AND MILESTONE CPARTS:

A. PROJECT COST SCHEDULE

Total

Estimated

Coses 1982 1983 198 1985 —Cose
Subtask | 71 100 93 112 376
Subtask 2 _ el 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

20
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1. Task 1: Management and Analysis g
<
a. Incorporate TRAP-MELT 2 code on ORNL V &
computer, E
b. Complete survey on Aerosol Resuspension -
Models (draft report). 2
¢. Complete revised test plan (draft report).y ._a'
v (%]
iH d. Analyze test results as they become qowiguingladeipigy
& avallable.
- 4
e¢. Cowplete NUREG report on assessment of
test results relative to TRAP-MELT
validation. !
2. Task 2: Aerosol Transport Tests
a. Cowplete test section design and = ]
construction; complete scoplng tests. = ! 5
> 8 <
z <
b. Start planned aerosol transport tests. O 5 o 3
4 cantiinpiyg 3
) €. lssue "quick-look" data report for each ciFvit
" 3 test, one wonth after test completed. S S
'-4
-~ d. Complete planned aerosol transport tests. ] :
~n
€. Complete aerosol transport test dara o
e record report. s
-
(=
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3. Task 3: Aerosol Resuspenslion Tests

a. Complete test section design and
construction.
b. Start planned aerosol resuspension Lests. ">
on ih
¢. lssue "quick-look" data report for each Y i ? .
Lest, one month after test completed. f& b
d. Cowplete aerosol resuspension tests. %&
e. Complete aerosol resuspension test H '
data record report. d

4. Task 4: Fission Product Transport Tests

4. Cowplete test section design and
construction.

PN
N

b Start planned fission product transport -’>
tests,
Lo tlur n
¢. Issue "quick-look" data report for each aqt y

tesi, one month after test completed.

d. Complete planned fission product
Lransport tests. ik

e. Complete flssion product transport
test data record report.
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