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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employecs, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not. infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

*Research sponsored by the Office of Nuclear Regulatory Research, U.S.
Nuclear Regulatory Commission under Interagency Agreement DOE 40-~-551-75
with the U.S. Department of Emergy under contract DE-AC05-840R21400 with

the Martia Marietta Energy Systems, Inc.
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RESULTS OF TRACER TESTS

~50% OF CsOH DEPOSITED ON ZrO2 FURNACE COMPONENTS
MOST OF CsI AND Te DEPOSITED IN THE TG TUBE

~0.01%7 OF I REACHED THE CHARCOAL; I.E., VERY LITTLE
CsI DECOMPOSITION

DISTRIBUTIONS IN TG TUBE APPEAR NORMAL:
— Te DECLINED LOGARITHMICALLY WITH PEAKS
— Cs AND 1 PEAKED ~500°C

ALL MATERIALS EASILY LEACHED FROM STAINLESS STEEL



FISSION PRODUCT RELEASE TEST HI-4

FUEL SPECIMEN

e PEACH BOTTOM-2 (BWR) REACTOR

o~ IRRADIATED — JAMUARY 1974-MAY 19?6
e BURNUP — 10,000 MWo/MT

e SEGMENT LENGTH — 8.0 IN. (20.3 cm)
e 1.6-uM HOLE DRILLED AT MIDLENGTH

e 10.2%7 Kr AND 9.86% Xe RELEASED DURING IRRADIATION



TEST HI-4 OPERATING CONDITIONS

TEMPERATURE — 1800 * 50°C

TEST TIME — 20 MIN

CARRIER GAS — STEAM (0-32 L/MIN) — He (0-30 L/MIN)

HEATUP RATE — 137°C/MIN



BASED UPON THE MEASURED AMOUNT OF HYDROGEN GENERATED,
ABOUT 547 OF THE ZIRCALOY CLADDING WAS OXIDIZED.



FRACTION OF FISSION PRODUCT INVENTORY FOUND

137¢s  — 31.7% (6S)

1291 - 2472 (R)
8K - 21.1% 6S)*
110MpAg — 50.1Z (6S)

1255 — >0.01Z (GS)

*ABOUT 10.2% 85Kr WAS RELEASED FROM SEGMENT
DURING IRRADIATION.

TOTAL 85Kr RELEASED = 31.3%.



DISTRIBUTION OF CESIUM IN TEST HI-4*

PERCENT PERCENTAGE
TEMPERATURE ~ AMOUNT OF SPECIMEN OF

LOCATION
(°C) mC1 137¢Cs) INVENTORY RELEASED
FURNACE _ 1850-900 1000 - 14.1 4.5
THERMAL GRADIENT
TUBE 900-140 600 8.5 26.8
FILTER PACKAGE™™ 125 645 9.1 28.7
TOTAL 22451 31.7 100

*DETERMINED BY GAMMA SPECTROMETRY.
**ABOUT 98% WAS ON GLASS WOOL FILTER.

TREPRESENTS ~65-mc TOTAL CESIUM.



DISTRIBUTION OF IODINE IN TEST HI-4*

PERCENT PERCENTAGE

LOCATION TEMPERATURE  AMOUNT OF SPECIMEN OF
(°C) (v 1291) INVENTORY  RELEASED
FURNACE _ 1850-900 134 0.9 3.6
THERMAL GRADIENT
TUBE ' 900140 1298 8.6 34.7
FILTER PACKAGE 125 2304~ 15.2 61.7
TOTAL 37361 24.7 100

*BASED ON ACTIVATION ANALYSIS FOR 1291 IN LEACH SAMPLES.
*"ONLY ABOUT 0.01% WAS COLLECTED ON THE CHARCOAL.

TREPRESENTS ABOUT 4929-ue IODINE.



MASS OF MATERIAL (ug/cm)
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TEMPERATURE (°C)
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MASS COLLECTED ON T6T

SSMS-GS — ~40 me

WEIGHING — 30 £ 5 me

~58% OF MASS WAS FISSION PRODUCTS



MASS OF MATERIAL (mg/cm)
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MASS OF MATERIAL (mg/cm)
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MASS OF MATERIAL (mg/cm)
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MATERIALS FOUND ON THE GLASS WOOL FILTER BY SPARK

SOURCE MASS SPECTROMETRIC ANALYSIS

FISSION PRODUCTS

MASS OF ELEMENTS (Mg)

Cs(R)

Re (R) .
As (R) ”
Co (R)

I(R)

Br(R)

OTHER MATERIALS
Me
Na
IN
PB
(K, CA, FE, MN)
S
CL

75 me BY SSMS-GS

TOTAL = 7075 5 we BY WEIGHING)

© ~46% OF AEROSOL MASS WAS FISSION PRODUCT
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FISSION PRODUCT RELEASE TEST HI-5

FUEL SPECIMEN

e OCONEE-1 (PWR) REACTOR
* IRRADIATED — FEBRUARY 1975-NOVEMBER 1979
e BURNUP — ~40,000 MWp/MT

e SEGMENT LENGTH — 6.0 IN. (15-2 cm)

e 1.6-mm HOLE DRILLED AT MIDLENGTH

e FISSION GAS RELEASED DURING IRRADIATION — 4% OF TOTAL



TEST HI-5 OPERATING CONDITIONS

e TEMPERATURE — 1750°C
o TEST TIMNE — 20 MIN

e CARRIER GAS — STEAM (0.39 L/MIN) — He (0.41 L/MIN)

e KEATUP RATE — 66°C/MIN



wa

DISTRIBUTION OF CESIUM IN TEST HI-S*®

PERCENT PERCENTAGE

LOCATION TEMPERATURE  AMOUNT OF SPECIMEN OF
°C) MC1 137Cs) INVENTORY RELEASED
FURNACE . 1750-300 820 7.8 37.8
THERMAL GRADIENT
TUBE 900150 511 1.9 23.6
FILTER PACKAGE 130 836" 8.0 38.6
21671 20.7 100

TOTAL

*DETERMINED BY GAMMA SPECTROMETRY.
**ABOUT 98% WAS ON GLASS WOOL FILTER.
TAPPROXIMATELY 59.8-ms TOTAL CESIUM.



PRELIMINARY RESULTS

IN BOTH TESTS,

e >70% OF TRACER MATERIAL WAS TRANSPORTED

o <0.01% OF 1311 REACHED THE CHARCOAL

IN FIRST TEST,

e MOST (~80%Z) OF TRACER MATERIAL WAS DEPOSITED
IN THE T6 TUBE

e MASS BALANCE WAS GOOD, +10%, FOR ALL 4
TRACERS :



