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Table 3.1 Maximum target (tray B) surface temperature
Case heat release rate | distance maximum surface temperature
unconstrained fire | constrained fire
1 1 MW 3.1m 353.33 K 316.22 K
2 46m 35217 K 316.47 K
base case 6.1m 349.94 K 315.77 K
3 2 MW 3.1m 413.33 K 318.70K
4 46m 411.56 K 318.45K
5 6.1 m 408.08 K 318.02K
6 3 MW 3.1m 480.25 K 318.77 K
7 46m 478.25 K 318.53 K
8 6.1m 474.22 K 318.09 K

In case of an unconstrained fire the maximum target (tray B) surface temperature is
approximately 6 K lower if the is door opened or the mechanical ventilation system running
(Figure 3.23). In case of a constrained fire, the maximum surface temperature is approximately
1.8 K lower if the mechanical ventilation system is running (Figure 3.27). In case that the
mechanical ventilation system is not running and the door is opened after 15 min fire duration the

temperature decreases a little faster (Figure 3.27).

4 CONCLUSIONS

The multi-room multi-zone model CFAST, version 4.0.1 has been applied has been applied to
perform the calculations for the Benchmark Exercise # A “cable tray fires of redundant safety
trains”. In Part | of this exercise the base case and five additional cases with varying distance
between the trash bag as an ignition source and the tray A on the one hand and the ventilation
conditions on the other are calculated. In addition, two fire algorithms are used. Defining a cable
fire of tray A, C1, C2 the effects on cable tray B are studied in Part Il of the Benchmark exercise.
In this case, three different levels of heat release rate, different operation modes of the ventilation
system, and door status as well as different cable diameters and tray elevations should be

investigated.

The results calculated using the constrained fire algorithm seem to be more realistic. Neverthe-

less, there are some uncertainties. Particularly the upper layer temperature differs slightly in case
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of a sufficient oxygen amount available comparing the two fire algorithms. The gas temperature
and the layer thickness are calculated convincingly by CFAST. The mass flow rates through
natural vents seem to be plausible. It is necessary to describe the main fire in more detail by
defining the pyrolysis rate, the effective heat of combustion and the yields of combustion
products, such as carbon dioxide, carbon monoxide and hydrochloride. It is obvious that the

vertical position of the main fire has a strong influence on all results.

The computer code CFAST is not optimal for the Benchmark Exercise # 1 because the heat
transfer to a target, as a main task of this exercise, is calculated by a very rough model. Due to
this, no quantitative results can be produced. In addition, the forced ventilation model does not
work in case of inflow. The composition of the incoming air seems to be wrong. Since it is not
possible to define a time dependent fan power, switching the forced ventilation on or off cannot be
simulated, but a mechanical ventilation system is a main tool to remove hot gases out of a fire

compartment in a nuclear power plant.

Although CFAST does not seem to be appropriate for all of the questions of the given Benchmark
Exercise, it is a very useful engineering tool for estimating fire and smoke transport in several
other cases. The results of the CFAST calculations can be used to answer special questions such

as heating of targets with more detailed models.
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