
6
PRELIMINARY SUMMARY

FOR

AMERICAN NUCLEAR SOCIETY

REMOTE SYSTEMS TECHNOLOGY DIVISION

1983 WINTER MEETING

SAN FRANCISCO, CALIFORNIA

OCTOBER 30 - NOVEMBER 4, 1983

/

FIELD MAINTENANCE OF RADIATION-SHIELDING WINDOWS AT HFEF*

by

Dale A. Tobias

CONF-831047—73-Surara.

DE83 015376

Argonne National Laboratory

P.O. Box 2528

Idaho Falls, Idaho 83401

* Work performed under the auspices of the U. S. Department of Energy

The submitted manuscript has been authored
by a contractor of the U. S. Government
under contract No. W-3M09-ENG-38.
Accordingly, the U. S. Government retains a
nonexclusive, royally-free license to publish
or reproduce the published lorm of this
contribution, or allow others 10 do so, for
U. S. Government purposes.

MASTER
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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
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turer, 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
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FIELD MAINTENANCE OF RADIATION-SHIELDING WINDOWS AT HFEF

by

Dale A. Tobias

The achievement of excellent viewing through hot-cell shielding
windows does not occur by chance. Instead, it requires a well planned
and executed program of field maintenance. The lack of such a program is
a major factor when a hot-cell facility has poor window viewing.

At HFEF, all preventive maintenance is performed by one group of
trained technical-support personnel under the immediate direction of a
Systems Engineer, who has responsibility for the shielding windows.
Window maintenance is prescheduled and recorded by being incorporated
into the computerized Maintenance Data System (MDS).

Measurements of window light transmission are scheduled annually to
determine glass browning or oil cloudiness conditions within the window
tank. The tank oil is sampled and chemically analyzed annually to
determine the moisture content, the acidity, and the probable deterior-
ation rate caused by irradiation.

The Sonneborn R-95 mineral oil in the window tank is the most
vulnerable and therefore the most important item for monitoring. The
higher the radiation level in the cell, the more often the oil needs
changing to prevent oil degradation effects from reducing the light
transmission of the window. At the present time, an annual chemical
analysis of the oil seems adequate for the type of window design and
existing irradiation levels at HFEF.

The window-tank oil reservoir is monitored on a monthly basis to
verify proper oil level and condition of the pressurized inert cover gas
system.

The primary purpose for using a pressurized inert cover gas on the
window-tank reservoir is to prevent oxygen and moisture in the atmosphere
from contaminating the oil. The presence of moisture in the window tank
oil will result in deposition of wax on the interior glass surfaces,
producing a hazy film. Continued deposition of the wax will eventually
cause the thin wax globules to slide down the glass surface, leaving
streaks on the glass. Oxygen in the oil will eventually form oxidation
products, and a degraded window will result if the oil is not changed on
a timely basis.

Window-reservoir systems that use a desiccant canister to reduce
atmospheric moisture in the air above the reservoir oil are not recommended.
The desiccant canisters are too small to be effective in removing all the
moisture and cannot prevent oxygen from contaminating the oil.

Window maintenance problems experienced in an operating facility
fall into the following general categories:
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• Wax and detergent residue films on the cold-side cover glass,
from improper use of polishing and cleaning agents.

• Finger smears and nose smudges on the cold-side cover glass,
from personnel working at the window.

• Scratching of the cold-side cover plate due to abrasive cleaning
materials or to work-staticn equipment contacting the glass.

• Improper oil changeout operations that result in cover plate
breakage or striations within the tank oil.

• Oil drying on the tank glass surfaces when the tank is drained
and not immediately refilled.

• Opaqueness and reduced light transmission in the tank unit
because of oil deterioration or a wax film deposition on the
glass surfaces.

• Oust and oil-mist film on the hot-side cover plate due to cell
atmosphere conditions or ongoing operations.

• Highly reactive substances such as Na or NaK splattered on the
hot-side cover glass.

• Excessive risk to personnel and equipmet * from insufficient
knowledge of the potential for electrostatic discharge.

• Glass breakage due to impact, electrostatic discharge, or
overpressuri zati on.

• Leakage of a cover-plate sealing gasket, caused by gasket
relaxation, deterioration, or loss of seal compression force
due to loosening of the seal flange bolts.

• Browning of the glass.

• Radiation streaming due to improper tank design or installation.

• Smears, reflections and "orange peel" effects on internal tank
slabs due to improper cleaning procedures.

• Improper periodic inspection techniques that do not detect a
developing problem until it is apparent without an inspection
lamp.

Several important precautions should be observed when working at a
shielding window work station:

(1) Do not touch glass surfaces with the bare hands or the tip of
the nose. An oily, corrosive residue is left on the glass and can
imprint the qlass.
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(2) All window cleaning operations should be done by trained
technicians with surgical rubber gloves over the hands, and clean, white
cotton gloves over the rubber gloves.

(3) Use only approved cleaning solutions and soft lint-free napkins
or towels for cleaning the cold-side cover plates.

(4) Maintain a proper distance between the window and inspection
lamp to preclude spot heating and stress generation in the glass.

(5) Place a protective covering over the cover-glass surface
whenever maintenance work or installation work is being performed. The
cover plates scratch and chip very easily and can be damaged by actions
that would not affect a normal plate glass window.

(6) Note that any window maintenance work scheduled for the in-cell
window cover plate or primary gamma-attenuation slabs requires special
handling and a time delay in handling the glass to prevent a spontaneous
electrostatic discharge from occurring, if the glass has been exposed to
a high gamma source. A discharge of this type could totally destroy the
usefulness of the window and cause a very serious physical hazard to
operating personnel.

The proper cleaning and maintenance of shielding window glass is
quite exacting, and it is learned by understanding the physical nature of
the glass and by practical experience.


