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The Dow TRIG A® Mark I nuclear reactor achieved first criticality on July 6, 1967. 
Since then it has been modified and improved to take advantage of instrumental progress and to 
avoid obsolescence. The reactor has been primarily used as a source of neutrons for neutron 
activation analysis (NAA) for the nuclear chemistry group within the Analytical Sciences 
Laboratory, which serves the Dow manufacturing and research facilities world-wide. 

This reactor, initially licensed to operate at 100 kilowatts, was previously owned, and 
came equipped with a vacuum-tube based control system bearing the serial number 1. In 1971 
and 1973 new transistor-based equipment, a wide-range linear channel and a wide-range log 
channel, respectively, was installed, a considerable improvement. Fifteen years later a 
microprocessor-based instrumentation and control system was introduced by General Atomics 
(GA) to take advantage of instrumentation improvements and to provide replacements for 
equipment which could no longer be maintained. This system was installed at Dow in late 1990. 

The license was improved: at the time of the 1986 license renewal effort changes were 
made which allowed the reactor to be operated at power levels of up to 300 kilowatts in order 
to improve analytical sensitivity. That license, issued in 1989, is for a twenty-year span, which 
takes the facility well into the next century. Another license amendment in 1990 allowed the 
installation of the digital safety channel used in the new GA system. 

The new microprocessor-based system brought new ways of operating the new problems. 
Maintenance items now include network components and hard disks, among others, and different 
modes of operation are required. There have been a great number of computer-related 
unintentional shutdowns; our experience with this shows slow improvement. 

Significant improvements have been made in the instrumentation used for the NAA 
program. The original equipment was based on NaI(Tl) detectors (with one 5% Ge(Li) 
detector), sample changers, and dedicated multichannel pulse-height analyzers. The present 
instrumentation is based on an Ethernet-connected Micro Vax® computer which controls two 
multi-channel analyzer systems, a robot sample server for two shielded systems each using two 
HPGe detectors, and an automated pneumatic sample transport system, with its own detector, 
for short half-life materials. The computer features automated data acquisition and reduction and 
can be accessed from desktop computers in the laboratory and from home computers. 

The very first operation of the reactor at 100 kilowatts in 1967 resulted in release of 
radioactive materials from a leaking fuel element, which was then identified and replaced. Very 
recently we have some experience of rare and sporadic episodes of extremely low-level releases 
of radioactive materials, which may be related to the concept of "tramp uranium". Investigation 
continues. 


