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Hazard Analysis for the High Power APT Experiments at the LANSCE

Accelerator

Laurie S. Waters

Los Alamos National Laboratory

The Accelerator Production of Tritium (APT) Target/Blanket and Materials Engineering

Demonstration and Development (ED&D) Project has undertaken a major program of high-

power materials irradiation at the Los Alamos Neutron Science Center (LANSCE) Accelerator.

Five experiments have been installed in the Target A-6 area, immediately before the Isotope

Production facility and the LANSCE bearnstop, where they will take a 1.O-mAmp-proton beam

for up to 10 months. This operation is classed as a Nuclear Category (cat)-3 activity, since

enough radionuclides buildup in the path of tie beam to exceed cat-3 threshold quantities. In

the process of analyzing this buildup, it was realized that a loss of coolant accident (LOCA)

could result in oxidation and subsequent vaporization of certain tungsten elements contained in

our experiments. If this process occurs in the presence of steam, breakup of the water molecule

would also provide a potentially explosive source of hydrogen, causing maximum release of

radioactive aerosols to the surrounding environment. This process can occur in a matter of

seconds. Such a release would result in potentially unacceptable dose to the public at the

LANSCE site boundary, 800 meters from the A-6 area.

The authorization basis for the operation of cat-3 activities at the LANSCE accelerator is a Basis

for Continuing Operation (BIO).

rewritten with a complete hazard

In light of the new accident scenario, the existing BIO was

analysis, accident analysis, and formulation of limiting



conditions of operation for controls mitigating most serious potential accidents. The process of

accident analysis involved several detailed calculations:

. The Monte-Carlo radiation transport codes LAHET, MCNP, and CINDER’90 were used to

calculate radionuclide inventory buildup and power deposition in all elements of the

experiments.

. Thermal-hydraulic methods were used to predict heating profiles for inserts affected by a

LOCA, thus providing an estimate of the time needed for effective control activation. These

methods were also used to predict the long-term heatup of experiments in which water was

lost, should the beam shut down in response to a LOCA accident.

● Methodology contained in the NUREG-1 320 report was used to calculate a TNT-equivalent

weight of flammable hydrogen-air mixture in the contained space where such an accident

would occur, thus providing a source term for potential release to the environment. The

release fraction calculated by this method provides an upper limit to the site boundary dose.

. The MELCOR Accident Consequence Code System (MACCS ver 1.5.11.1) code was used

to analyze atmospheric transport of release products to the site bound~. Actual five-year

weather patterns for the LANSCE site were included in the analysis.

As a result of the accident analysis, effective controls have been implemented, and the irradiation

is now underway. Nuclear operations at accelerator facilities are currently unusual, however,

proposals such as APT and the Spallation Neutron Source will call for increased rigor in this type

of analysis. A number of lessons have been learned in the A-6 exercise, many of which center

on how traditional nuclear-reactor tools can be extended to the accelerator situation. For

example, dose conversion factors needed in the MACCS analysis do not cover all of the isotopes

produced in a typical accelerator spallation operation. There is also a potential benefit to



.
.

analysis of effects such as tungsten plateout, which may further reduce the release fraction. Such

items must be addressed by the community if the new high-power accelerator facilities are to be

successfid in effective hazard and accident analysis.


