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The HDR test facility in Karlstein, Germany, was a decommissioned, research reactor whose containment
building was preserved for use as a large scale test facility for a wide variety of nuclear safety studies.
One of the test series performed measured the effects of large fires on the containment building using a
number of fuel types in different locations inside the building. A subset of the first fire test series, T51,
consisted of three wood crib fires located in the bottom third of the HDR facility. While large quantities
of cellulose materials are not typically found in reactor containment buildings, the wood crib tests were
performed for the benefit of the fire research community which uses wood cribs as a standard fire type.

The wood cribs were burned in a specially prepared compartment inside the containment building. This
compartment was lined with firebrick and fireproof insulation to prevent damaging the structural integrity
of the HDR facility which, under German law, was still required to meet nuclear safety standards. In
addition to the fire compartment, a flow path from it to a vertical shaft rising the length of the building to
the upper dome was also constructed using firebrick. A second vertical shaft was present on the opposite
side of the building and allowed flow from the dome back down to the level of the fire. The primary
purpose of this flowpath was again to protect the facility, in this case the containment building’s steel
shell pressure boundary. Measured data from the tests consisted of temperatures, flow velocities, gas
concentrations, pressure, and extinction coefficients. Data collection took place for ten minutes before
ignition of the wood cribs and for at least thirty minutes after the end of significant combustion.

This paper will discuss the efforts required to model the T51 wood crib fires and will compare measured
data from two of the three wood crib tests with predictions made by CFAST v3.1.1. The wood crib tests
selected include one well ventilated fire and one underventilated fire. The first test modeled, TS1.16,
combusted five wood cribs and had a maximum power of 1000 kW. This test was well ventilated and
little CO or smoke was produced. The second test modeled, T51.18, combusted eleven wood cribs, had
a maximum power of 2300 kW, and was underventilated producing significant quantities of CO and
smoke.
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