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Abstract

The methods implemented by EDF-SEPTEN (Electricité de France — Department of Thermic
and Nuclear Studies and Project) of Basic Nuclear Installations (BNI) in Nuclear Electricity
Power Stations (NEPS) requires the implementation of pressurized hydrogen.

Within the scope of a study on safety, hypothetical leaks are investigated, leading to the
formation of explosive atmosphere (ATEX); the intention here is to evaluate their
dangerousness.

The present publication deals with the establishment of a simplified model in order to

determine the X;py [distance on the axis of the leak jet, where a concentration is reached equal
to the Lower Explosive Limit (LEL)] and Vargx (volume of the locus of the spatial points
where the concentration is greater than or equal to LEL) parameters for typical Ho-N, mixture
leaks.

Key-words: ATEX, EXPLOJET software, Explosion, H,, LEL, PHAST software, V arpx X1 EL.

1. Introduction

EDF-SEPTEN is confronted with the problem of assessing the risks of ATEX formation
during exploitation of various networks of ducts, which convey a pressurized gas (pure
hydrogen or hydrogen-nitrogen mixture with known composition) and which are set up in
ventilated locals with various volumes of a few hundred cubic meters. Within the scope of
studies on safety considering major aggressions (e.g.: earthquake), major leaks of the
guillotine rupture type are taken as a hypothesis on these networks, with the goal of
controlling their consequences [1].

Under the assumption of loss of the seal of a member of the network, the gas contained in the
network would be discharged into the locals through a leak orifice and would mix with air in
order to form an ATEX [2], at least in the proximity of this orifice.

EDF-SEPTEN requested INERIS to evaluate the volume of ATEX which would be formed
inside these locals [3], [4].

Our study is an integral part of a request from the French Nuclear Safety Authority (NSA)
which dealt with various cases of hydrogen leaks, supposed to occur in certain locals and
originating from various pressurized ducts, bringing into play pure hydrogen or Hj-Nj
mixtures with a defined Hy content, Cyz N2 (vol. %), in order to evaluate the ATEX volume
(Varpx) and the distance to the LEL (Xip1).
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