
Some answers to NRC questions on filtered
containment venting systems in French NPPs

(1) What are they and what experience had the Europeans had with them?

French Nuclear Power Plants are PWRs with Large dry containments. They are all equipped
with filtered containment venting systems which include:

- A metallic fitter inside the containment that can retain a large part of aerosol:

- A sand-bed fitter outside the containment that retain most of the remaining
aerosols.

The venting line is heated to avoid steam condensation and limit the risk of hydrogen
combustion within the venting line.

(2) Do they provide filtering and venting for all accidents, or just some?

The purpose of the venting system is to avoid any containment failure in the long term
phase of a severe accident that could for instance be due to overpressure resulting from
gases from MCCI.

For risks of short term containment failure due to dynamic events, other prevention
systems are used:

-Pressurizer safety valves are used to limit the in-vessel pressure and limit Direct
Containment Heating or induced Steam Generator Tube Rupture;

- Passive Autocatatytic Recombiners are installed to Limit the loads due to hydrogen
combustion.

(3) What kind of decontamination factors (DFs) (of releases) do they provide?

The Decontamination Factors that are credited in safety analyses are derived from small-
scale and full-scale (FUCHIA programme) experiments and are as follows:

- 1000 for aerosol particles;

- 10 for inorganic gaseous iodine;

- 1 for organic gaseous iodine.

Technical discussions are in progress between the utility EDF, the Safety Authority and
IRSN in order to improve the filtration capabilities of the venting systems.

Besides, IRSN recognizes that significant uncertainties are still remaining for the evaluation
of consequences and launched, amongst other actions, the OECD/STEM Project (and its
foreseen considered follow-up STEM2) to address the following issues:

- the in-containment source term for gaseous iodine in the mid and long term (STEM
Phasel);

- the stability under radiation of iodine-bearing aerosol particles deposited in a
containment (STEM Phasel);

- the transport of ruthenium in case of an air ingress accident with special emphasis
on the gaseous ruthenium tetroxide issue (STEM Phase1);
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- the efficiency of presently used filtering media and possible new ones for retention
of gaseous species especially iodine and ruthenium gaseous compounds (STEM
Phase2).

(4) Would releases that pass through a filtered vent results in minimal land

contamination such that long term evacuation would not be necessary?

The issue is addressed in PSA level-2 studies conducted by IRSN. As for long term effects
such as land contamination, a reference is made to the feedback experience of the
Chernobyl accident. Three thresholds for land contamination in 137Cs are used in the
analyses (note that the values given are not a regulation but only used for an analysis of
consequences):

- if the surfacic activity Is between 1 and 5 Ci/km2 , only a radiological control is
needed;

- if it is between 5 and 15 Ci/km2, the relocation of inhabitants can be made on a
voluntary basis;

- if it is between 15 and 40 Ci/km2, a permanent relocation of inhabitants is
mandatory.

For 900 MWe French nuclear power plants, the latest version of PSA level 2 studies
indicates that no permanent relocation Is needed and that the threshold for relocation on
a voluntary basis is reached at 4 km from the power plant.

(5) What is estimate cost of a filtered vent (capital cost plus maintenance cost

over the life of the equipment)?

We are not in a position to answer this question in a short term as a reliable information is
to be given by the utilities.

(6) How is land contamination costs are considered in regulatory analyses, and
what cost-benefit analyses have been performed and conclusion reached?

IRSN is performing analyses related to the costs induced by a NPP severe accident for
several degrees of severity which include the consequences of the so-called 53 source term
which corresponds to what would happen in case of filtered containment venting for a core
meltdown accident. Direct on-site (decontamination and material replacement) and off-
site (prohibition of foods, tong term sanitary effects...) as welt as Indirect costs are
included in the analyses. It is too early to give a more precise answer to the question.

(7) What type of nuclear power plants have filtered vent implemented?

All French Nuclear power Plants (PWRs with large dry containment) are equipped with an
emergency filtered containment venting system.


