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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 employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility 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.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, 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. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



UNCIA'?^FIED ® Astronuclear 
Laboratory 

WANL-TME-1386 

SUMMARY 

This report discusses the performance of exit gas thermocouple, ^S^drawing 

979D149H02D, during two recent full cluster tests in the WANL Hydrogen Corrosion Faci l i ty . 

It is intended to fu l f i l l Milestone 1 of Subtask 2450. When al l data pertinent to this program 

is reduced, collated and o f f ic ia l ly released by Fluid Flow for subsequent use in a f inal ized 

report, this report w i l l be supplemented with complete test data and conclusions based on this 

data. 
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INTRODUCTION 

In order to evaluate the suitabi l i ty of the design for NRX-A5 appl icat ion, testing has 

been aimed at (1) a study of its effect on the integrity of a cluster assembly and appurtenant 

hardware, (2) a determination of its ab i l i ty to survive the NRX-A5 environment, and (3) to 

determine if its output is useable. 

TESTING AND RESULTS 

The first test was conducted on January 24, 1966 with a test plan of two 20-minute 

runs at NRX-A5 ful l power conditions. The primary purpose of this test was to test the cluster 

support block and was not necessarily intended to be an exi t gas thermocouple test. To 

obtain the desired temperature on the support block, temperature control was maintained at 

Station 43 because support block pyrometery was lost during start-up due to a blocked v iew

port. Control on Station 43 is not as accurate as control on the support, thus exit gas temper

atures greater than 4385 R occurred. As a result most of the appurtenant hardware and the 

thermocouple were badly damaged by corrosion and melting respectively. Prior to failure the 

thermocouple indicated temperatures up to 4700 R. The thermocouple operated for about 

4 minutes of a scheduled 20-minute test and indicated 4850 R when i t fa i led. 

The second test was conducted on February 5, 1966 and was planned to be an exit gas 

thermocouple test. The test proceeded as planned and the thermocouple operated at 4300 R 

for 20 minutes. The thermocouple and appurtenant hardware were examined after this cyc le . 

The thermocouple was intact and appeared to be in excellent condit ion. Some of the 

appurtenant hardware started to show the effects of the test, specif ical ly the extended Pyro-

cup. 
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The second 20-minute cycle of the test was run on February 20, 1966. The test 

proceeded as planned for 20 minutes. The thermocouple operated for about seven minutes at 

4300 R, then its output decreased and i t f ina l ly fa i led. After the cluster was removed from 

the furnace the thermocouple was examined and appeared physically intact. The extended 

pyro-cup, which thermally shields the brazed joint of the thermocouple from the exit gas, was 

progressively corroded away to the point where it provided insufficient thermal insulation for 

the brazed section. 

This thermocouple w i l l not be available for several weeks since another 20-minute 

cycle is planned on the assembly before i t is dismantled. 

CONCLUSIONS 

On the basis of results obtained during the second test and the fact that the thermo

couple was structurally intact, the first two objectives were achieved. However, the nature 

of the fai lure mechanism and its relation to the performance of the appurtenant hardware, i f 

any, has not been ful ly established. Therefore, this measurement system is not recommended 

for NRX-A5 instal lat ion. 

The nature of the fai lure mechanism warrants further development and testing that 

could evolve a system design that w i l l survive a ful l duration reactor power test. In the 

interim this design can be installed in the XE series tests for further evaluation and to obtain 

diagnostic data up to the point of diminishing EMF output. 

The third object ive, that is to determine if its output is useable, cannot be answered 

unti l al l pertinent test data is fu l ly analyzed. Completion of this task and post-test examin

ation of the thermocouple may y ie ld information that is helpful in determining the exact 

failu^re mechanism. 
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