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Development of Fabrication Method for Thermal
Expansion Difference Irradiation Temperature Monitor

Kouichi Noguchi *1 Takahisa Kobori*2 Toshimasa Miyo*2

Hiroshi Takatsudo*1 Shun-ichi Miyakawa*1

ABSTRACT

This report describes the development activities for the fabrication of the Thermal Expansion

Difference irradiation temperature monitor (TED) at the Oarai Engineering Center (OEC),/ PNC.
TED is used for various irradiation tests in the experimental fast reactor JOYO. TED is the most
accurate off-line temperature monitor used for irradiation examination. :

The TED is composed of a metallic sphere lid and either a stainless steel or mickel alloy
container. Once the container is filled with sodium, the metallic sphere lid is sealed by using a
resistance weld. This capsule is then loaded into a reactor. Once a TED is loaded into the JOYO
reactor, the sodium inside the metallic container increases as a result of thermal expansion. The
TED identifies the peak irradiation temperature of the reactor based on a formula correlating
temperature to increment values. This formula is established specifically for the particular TED
being used during a calibration process performed when the TED is fabricated.

Initially the TED was developed by Argonne National Laboratory (ANL) in the United States,
and was imported by PNC for use in the JOYO reactor. In 1992 PNC decided to fabricate TED
domestically in order to ensure the stability of future supplies.

Based on technical information provided by ANL, PNC began fabrication of a TED on an
experimental basis. In addition, PNC endeavored to make the domestically produced TED more
efficient. This involved improving the techniques used in the sodium filling and the metallic
sphere welding processes. These quality control efforts led to PNC's development of processes
enabling the capsules to be filled with sodium to nearly 100%. As aresult, the accuracy of the

temperature dispersion in the out-pile calibration test was improved from +/-10C to +/-5C.

In 1996 the new domestically fabricated TED was attached to a JOYO irradiation rig. In
March of 1997, irradiation of the rig was started on the 30th duty cycle operation, and should
be continued by May of 1999.

%1 [Irradiation Section, Experimental Reactor Division, OEC.
%2 Inspection Development Co, Ltd. ; working for Irradiation section,
Experimental Reactor Division, OEC
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