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le Obiective of Provosed work

The objectivas of this program are: (1) perform posttest examinations of
irradiaced commercial fuel rod specimens subjected to high-temperature
fission-product relaiase testing at ORNL; (2) develop information om fuel
response and the mechanisms of fission-product relesse during these tests; (3)
evaluata and io‘erpret the examisation results tor applications to the study
of reactor accidents and accideat simulacions; and (4) provide an independent
check on uniformity of temperature and steam flow during the ORNL
experiments. The examinations consist of optical and scauning electron
microscopy, quanticative stareclogy, and microchemical characterization by
scanning Auger and electron microproba avalysis. BSoch high=temperature-casted
specimens and sidling ‘vel specimens in the as-irradiated condition are being
exanined. The examinations arw parformed ac rhe Alpha~Gamma Hot Call Facility
At ANL on mmall specimens obtained from the fuel rod segments tested at
ORNL. Included in this proposal are the examinations of “Phase I™ tests, to
be performed in FY (982 and 7Y (983, and any additional tests performed in Y
1984 and beyond.

s m of Prior gtogl

This program was initiated 4t the end of FY (982 with the arrival of
specimens from ORNL's HI«! (~1400°C) and HI=2 (~1700°C) tests. The
aicrostruc tural charactar of the' specimens was inalyzed for fuel/cladding
iaterictions, porosity distributions, fission-gas bubble morphology and
locartion, cladding oxidation, and identification of specific fission-product
concancrations. Conclusiony were drawn as to the Specimen temperature
discridbuction during the testc, cladding oxidation scenario, and fission-gas
behavior/release as a fusction of cast temparature. A draft “quick-look”
report on the microstructural characterization resulcs was lssued in Mpril,
The aicrochemical characterization of HI-| and AI=1 specimens (four additional
fpecimens ware received (n cthe fourth quarter of FY 1981) was also completed
with emphasis on the fuel/cladding iateraction, the location of Cs and I
fission products, and oxidation of the fuel. ™ree samples from the HI-3 rast
(~2000°C) ware received in the fourth quartar of Y 198] and work progressed
on their microstructural characterizacion.

The information derived from the HI~l and HI~2 examinations was conveved
to ANL's fisston=-product modeling effort (FASTGRASS, being developed under FIV
No. A2018).

The shielding for the mger microprobe wms procured and installed. This
will allow the examination of the hot fuel and cladding samples for oxidation
of the fual and cladding.



3. Work to be Performed and Zxpected Results
M

FY 1984

Microstructural and microchemical characterization will be completed om
the HI-] samples. Similar examinations will be performed on samples from
AI=4, =5, and -6. These additional tests will be performed on fuel
irradiaced in different reactors (PWR and BWRs) to several different
burnups and tested with varying steam flow-rates and temperature as
variables. With the completion of these examinations, a relatively
complete description of the mechanisms for fission=product release at
temperatures <2000°C should be available. The mechanisms derived will be
interfaced with the FASTGRASS modeling efforts. Technical assistance
will be provided to NRC and ORNL as directed by DAE/FBB in the areas of
fissico-product ralease from fual at high temperatures. Ouick-look
reports will be issued approximately one month after the completion of
the examination of each test’'s remains.

I 1988

Pre- and posttast characterization of fuel specimens will be performed as
the materials become available from the ORNL program. The release of
fission products at temperatures greacter than 2000°C will be

emphasized. The results of the posttest characterizacion will be used in
the further development and verification of the fission=product release
models in FASTGRASS. Technical assistance will continue to be provided
to NRC and ORNL as directed by DAE/FBB in the area of fission=product
release from fuel at high temperature.

4, Ducrigion gf Follow—omn EZfforss

Follow-on efforts in this program will depend upon the duration of the
experimental program at ORNL. Should the examinations be wrapped up in FY
L1985, then the work in Y 1986 will consist of writing final reports and waste
disposal. Also, fuels characterization work directed toward specific
technical issues will be performed as requested by DAE/FBB.

Se Relacionship to Other Projects

This program has a direct intarface with the ORNL program on high=
temperature fission~product release. This relationship i{ncludes, but is not
limited to, the jolnc selection of specimens for ‘ecailed examination, the
coordination of specimen shipments, and Joint participation in the correlation
of test data with the posttest examination results. The program i{s also
closely tied to irgonne's program on code development for fission-product
release and fuel behavior. The posttast characterizacion will provide: (1)
the mechaniscic iaformation required for the development of detailed fission=
product release models; and (2) a data base that, im combinacion with the ORNL
release neasuremencs, will be used for verificacion of the computer models.
The program will produce results that are of interest to the incerpretation of
the PBF gsevere fuel damage ctests, and che TMI-2 postmortem. The progrwm
rasults can also be used %o check the validity of the 3ASCHA and ORNL \Q=kg
%elt tests on simulaced fuel/fission=sroduct mixtures.



6. Reporting Schedule

FY 1984 - Planned

R. V. Serain, Quick look Report on the Examination of the HI-3 Test (lst
Quarter).

R. V. Strain, OQuick look Report on the Examination of the Hl~¢ and HI=-S
Tests (3rd Quarter).

R. V. Straian, Topical Report om PTZ Performed on Tests through HI=-$
(4th Ouarter).

FY 1985 Planned

R. V. Serain, Ouick look Reports ocu Posttest Examinativns (2nd, 4ch
Quarters). o

R. V. Straia, Topical Ruport om PTE through 2nd Ouarter of FY 1985 (4ch
Quartar).

Subcontractor wformation

Not applicablae.

8. ME‘ Items

A computer costing $46K is very desirable o facilitate Aiger microprobe
data collection, analysis, and presentacion. The use in chis program is
priccipally in oxygen analyses of the fuel and cladding of specimens that have
been exposed to highly oxidizing (steam) enviromments. Because the Auger
aicroprobe (s used in othar programmacic work, the cost to this program will
not exceed 523K, and will likely be less Lf aquipment funds from other
Programs cin 5a obtained. No procurement action will be taken without prior
approval of the NRC Project Manager.

9. cial Facilities Regquired

The examination of the ORNL specimens will be conducted /n the Alpha=-
Camma Hot Call Facility ac ANL-Zast. This facility has been engaged in
reactor fuals and macerials work for 18 years. Over the years i{ts forte has
become the in-depth examination »f irradiated materials using a wide variety
of examination techniques and sophisticated squipment. The facilicy's
uniqueness derives from chree principal sources: |) a scaff of senior
aacterials people with extensive experience in mderstanding macerials
behavicr; 2) am array of electron beam instrumenrs adapted for incerrogating
Lrradiacted aaterials izcluding a scanning electron microscope, a scanning
Auger azicroprobe, and an electrom micronrobe; and 3) proximity to ocher
analytical instrumencs at ANL-E such as an {on microprobe and an 2SCA Auger
wit chat are also capable of handling i{rradiaced materials. The facilicy
curreatly supports programs totaling approximactely S1.7 annually, including
the costs to operate the facility nd the balance of the programmacic
effort. To replace such a facility would cost about $SOM and require about
3ix years,



10. Conflict of Intarest Information

Argonne National laboratory presently conducts research for NRC and no
conflict of interest is iavolved.



