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Motivation
Fires are relatively common events in NPPs.
Greatest fire loads oils and cables.

Smoke and soot may also cause failures of other electrical
equipment.

Consequences of fire may spread widely and endanger the safe
operation or shutdown of the plant.
The overall goal of LARGO was to develop tools and
competence to evaluate and ensure the operation of the
defence-in-depth principle in fire protection of NPPs.
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LARGO scope

Defence-in-depth Response to
fire

Simulation of large
fire loads

OECD/NEA PRISME2
participation

Development,
maintenance and
validation of Fire
Dynamics Simulator

Large scale
experimental work

Physical
confinement of fire
effects by barriers

Stochastic operation
time modelling

Smoke effects on
digital automation



Special topic:
POOLFIRE
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Poolfires - motivation

Flammable liquids are a significant fire hazard in industrial
settings
Typically pool fire modeling is based on empirical correlations
The goal of this work was to liquid fuel model for use as a
boundary condition in CFD  calculations.
Possible advantages include:

Applicable in wider range of situations (geometries, ambient
conditions etc.)
Simulations provide the development of the fire instead of just the
peak or mean burning rates.
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Poolfires – overview

Combustion of liquids is a
complex phenomena that
involves

Mass transfer at the liquid-gas
interface
In-depth absorption of
radiation and convective heat
transfer in the liquid
Gas-phase combustion

Focus in this research has been
on the condensed phase
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Modeling in-depth heat transfer

Effective absorption
coefficients for in-depth
absorption of radiation:

M1: Match line-by-line
calculation at certain path-
length
M2: Least squares fit

Convection is modeled by
effective conductivity

K1: literature values
K2; Enhanced conductivity
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Effect of in-depth heat transfer on Heat Release
Rates and evaporation rates

In-depth heat transfer affects the
dynamics of the fire
Only a modest effect on maximum
burning rate/evaporation rate
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Large poolfires in open atmosphere:
Comparison with experimental correlations
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Conclusions and outlook

Good results for open atmosphere fires
Topics for future work:

Pool fires in compartments
Effects of ambient pressure and wind
Suppression
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