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A. James Clark
School of Engineering
Materials Science & Engineering Program

United States Nuclear Regulatory Commission
One White Flint North MS 12G13
11555 Rockville Pike
Rockville, Maryland 20852-2738
ATTN: Marcus Voth

April 25, 2006

Enclosed please find the University of Maryland's response to the request for additional
information as it pertains to section sixteen of the Safety Analysis Report for the Maryland
University Training Reactor.

I declare under penalty of perjury that the foregoing is true and correct.
Executed~pn April 25, 2006

[Signature] Mohamad Al-Sheikhly, Director
University of Maryland Training Reactor
License Number R-70, Docket number 50-166
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16.0 PRIOR USE OF REACTOR COMPONENTS

67. Section 16, Prior Use of Reactor Components. For reactor building and biological structural elements
(including steel, concrete, aluminum liner, foundations, and equipment supports), summarize the
operating experience relating to degradation and/or any malfunctions. Have there been any
inspection/examination of the conditions of these items? If so, what are the results (e.g., items examined,
aging mechanisms such as water infiltration, cracking, corrosion, etc., and any required
repairs/replacements)? Section 16.1 of the MUTR SAR indicates that the reactor building (structure,
potable water systems, non-reactor control electrical systems, HVAC systems, and fire protection
systems) is maintained by the 'campus." What has been the maintenance experience with these items?
No discussion of reactor building maintenance was noted in the 1999-2000 Annual Report. Would
maintenance on these items be reported in the TS required Annual Report for the MUTR?

Response:
Although 'building" improvements are not included in the annual reports unless they directly impact

the description of the building or in any way impact the description as set forth in the Technical
Specifications periodic inspections are conducted of the facility infrastructure. The most recent
inspections were conducted as part of a general improvement project to the Chemical and Nuclear
Engineering Building. These were conducted during the summer months of 2005. No deficiencies
were observed by representatives of the campus Department of Physical Plant (DPP). MUTR
components have also been inspected and exhibit no signs of degradation. This includes wiring both
internal and external to the console that is directly involved with reactor control and monitoring. This
was also performed during the summer of 2005. This was part of the inspection and modernization of
the building. No modifications were recommended by either the structural engineers or the electrical
contractors performing the inspections.

69. Section 16.3, Reactor Fuel. This section states that the fuel at MUTR was fabricated 28 years ago.
Have you considered fuel lifetime in your decision to use the fuel for the next 20 years? Discuss potential
fuel degradation due to radiation, gas pressure build-up internal to the cladding, and erosion of cladding
and why these phenomenon will not be a concern.

Response:
The fuel utilized in the MUTR has been subject to minimal burn (average approximately 0.4 gm y-')

and therefore minimal radiation damage and pressurization. The fuel temperature typically does not
operate above approximately 125 C as indicated on the instrumented fuel element and the moderator
temperature is kept below 40 C. There is an overflow system that prevents make-up water from
overflowing the tank and providing moisture between the tank and the concrete structure that may
induce accelerated corrosion from the outside and the water chemistry is monitored monthly to
monitor corrosion from the inside of the tank. The make-up water system is controlled by a
mechanical timer which unattended additions limited to two inches of water. At this rate, the overflow
system has a higher capacity than the make-up system which ensures that the water level will never
exceed the level of the Aluminum tank. For these reasons, it is concluded that the fuel will survive
through the next twenty year license period assuming that the frequency and types of operation do not
significantly change during this period.

70. Section 16.4, Reactor Control Systems. This section states that reactor control system 'age-related
failures" have occurred, and that it is likely such failures will continue to occur. Please describe the
specific age-related failures which have occurred, the consequence of these failures, and how these
occurrences were detected? What changes, if any, were made to procedures in an attempt to detect such
age-related degradation before components fail?

Response:
Age related failures, although minimal, have occurred, these failures have included the degradation

of the connector physically located on the end of the fission chamber, loss of the wide range log
channel of the chart recorder, the reduction of primary coolant flow rate due to an eroded impeller and
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the suspected influx of secondary cooling into the primary system due to a leaking tube in the original
heat exchanger. None of these failures reduced safety margins or the ability to protect the fuel and
the public. All failures were discovered during the start-up checklist which is performed before the first
operation of the day.

The failure of the fission chamber was repaired with duplicate off the shelf components and a new
procedure was implemented that installed a desiccator inline with the air pump that provides air flow
to reduce condensation in all four in-core detectors. A procedure has been instituted to ensure that
the desiccant is replaced or rejuvenated before it becomes ineffective.
The loss of the chart recorder channel was a typical age related failure due to nothing more than

long term use. The recorder was promptly replaced with a new unit and presented no increased
hazard to either the public or to the fuel.
The impeller loss was due to wear over many years of operation and was also replaced with an

identical off the shelf part from the original manufacturer. As this pump is currently manufactured in
the same configuration as the original 1974 installation, a spare pump and motor combination was
procured and tested and is in storage in the facility.
The possible secondary cross was Indicated by a small increase in conductivity when the secondary

cooling system was introduced to the primary system. Although the rise was still permissible under
the Technical Specifications, the heat exchanger was isolated and replaced with a new unit. The
conductivity is recorded at the beginning of each operation and may be tracked to indicate when ion
exchange resin is due to be replaced or to indicate such an incursion as was expected prior to the
heat exchanger replacement.


