








e avast amount of validation tests have been performed
e versatile in modelling applications

Powerhouse Models

Using GOTHIC, a powerhouse model has been developed as illustrated schematically in Figure
1. This is typical of what has been developed for various stations. The grid sizes were chosen
such that adequate spatial resolution in specific local areas is achieved while at the same time
computer run time is optimized. The individual “cell” is typically 10 m x 30 m x 10 m in size.
This size is sufficient to generate reasonable localized conditions for this application. Some of
the features in this model include:

all major floors in the powerhouse define cell boundaries

enclosed areas such as the control room complex were excluded from the modelled volumes
all major concrete structures, structural steel and steel grating were modelled as heat sinks
all major openings on floor as well as corridors and access ways connecting open areas
activation of the venting system

building leakage, opening of service doors

fixed louvres and roof ventilators with blow-open type dampers

Modelling of the Emergency Venting System

The emergency venting system is one of the most important features installed in the powerhouse
to mitigate the consequences of a main steam line break. It features vents at both the top and the
bottom of the powerhouse, as well as an active initiation mechanism. In the modelling of the
pressure and/or temperature activation, trip parameters are used to monitor the local cell pressure
and/or temperature. When one or more of these parameters exceeds the setpoint, the vents will
start to open after a brief delay. This time delay represents the instrumentation and mechanical
delay that may be included as part of the system design. The opening of the panels is assumed to
be uniform such that the vent area will linearly increase with time until the panels are fully open.
Sensitivity cases are used to optimize the design requirement for opening time.

Break Discharge Conditions

A matrix of cases are considered to maximize the challenge to the safety systems and
effectiveness of mitigating features. For peak pressure calculations, the large breaks such as the
100% main steam line break and the 100% steam balance header breaks are considered. For
peak temperature calculations the amount of steam distributed into the powerhouse is maximized
by analyzing a “trip blinding” break. A trip blinding break is a theoretical break discharge that is
nearly capable of activating the automatic reactor trip. This is conservative as it results in more



































