
OFFICE MEMORANDUM Nuclear Metals, Inc.

To: Frank J. Vumbaco Date: March 14, 1996

From: George Shinopulosl

Subject: REPORT OF DEFECT; Sonodyne Thermocouple

The following is provided in support of Nuclear Metals, Inc.'s report to the US Nuclear
Regulatory Commission in accordance with their Part 21 "Reporting of Defects and
Noncompliance".

Nuclear Metals, Inc. (NMI) has a waste water Pulse Combustion Drier at 2229 Main
Street, Concord MA, 01742 which was put into operation in 1985. NMI generates
radioactive contaminated waste waters during the manufacture of depleted uranium
parts. The waste water is principally composed of floor wash water, pickle rinse water,
general cleaning water, part cleaning water, quench water and small quantities of pickle
adds. The drier is used to evaporate the water into an air stream which is discharged to
the atmosphere through a HEPA filtered and monitored vent leaving behind the dried
contaminated solids which are collected for burial at an approved burial site. The solids
are separated first in the Primary Collector (a large diameter, low velocity solids drop-
out chamber) which is an integral part of the drier itself. That portion of the dried
solids that passes through the Primary Collector then enters a Dust Collector containing
24 cartridge filter elements which are reverse pulsed with compressed air to separate
the solids from the air stream. The small portion of the very fine solids that passes
through the Dust Collector is then passed to the prefilters and HEPA filters to achieve
maximum efficiency of removing the solids from the exhaust air stream. The drier
operates with natural gas as the fuel which ignites within the drier combustion
chamber. The waste water is pumped into the hot gasses being expelled from the
combustion chamber within the evaporation cone. Temperature control of the gas
stream and solids is accomplished by the operator adjusting the flow rate of the waste
water into the evaporation cone. Should the temperature start increasing, the flow is
increased and Similarly should the temperature start to fall, the flow is decreased.
Temperature control is readily achieved and rather stable. The temperature is sensed
from a thermocouple located in a length of duct between the Primary Collector and the
Dust Collector and digitally read out by an instrument at a control panel. That same
instrument has a high temperature set point at which the system will automatically shut
down.

The thermocouple had been changed to a spare unit during trouble shooting a lead
wire problem on February 15,1996. That spare thermocouple was found to be of
reverse polarity during a test run and the problem was thought to have been corrected
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by Intentionally reversing the lead wire polarity at the instrument. All appeared to read
correctly at room temperature and during a ten minute test run during February 20,
1996. However, approximately an hour into a full run the next day, the indicated
temperature began to behave erratically; mostly dropping. A fire ensued in the Dust
Collector.

The root cause of the fire was that the vendor supplied type J thermocouple was
manufactured with reverse polarity. A secondary cause of the fire was the reversing of
the lead wire polarity to compensate for the reversed thermocouple. After the hour of
operation, sufficient error was introduced by the lead wire, then acting as a secondary
thermocouple as heat built up at its connection to the 8 gauge thermocouple wire. The
indicatedtemperature began going down while, in fact, the real internal temperature of
the drier and filter train was increasing. Ultimately the ignition temperature of the filter
media of the Dust Collector cartridges was achieved and burning ensued.

The defective thermocouple spare part was purchased (see attached Sonodyne
Industries part drawing number C.D.00125) with the Pulse Combustion drier in 1985
from Sonodyne Industries in Portland, Oregon through Carlson Corporation of
Cochituate, MA which had been hired as the general contractor. Both companies no
longer exist. The thermocouple had been manufactured for Sonodyne Industries by
Gulton Measurement & Control Systems Division ( a division of Gulton Industries)
located in East Greenwich, Rhode bland. I have been informed that they are no longer
in the business of making thermocouples.

The following corrective action was taken to ensure that .i similar defect will not cause
the drier system to overheat. An additional thermocouple, lead wire and instrument,
all totally independent of the original temperature measuremont circuit, were installed.
This thermocouple is monitoring the downstream temperature of the Dust Collector.
That'instrument is set to automatically shut down the drier should the original
temperature measurement circuit fail to sense a high temperature condition.
Additionally, a manually actuated hard piped water deluge system was installed in the
Dust Collector to rapidly extinguish a fire without need to open the system.
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