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After the great earthquake and a tsunami as consequence March 11, 2011, a severe accident happened at 
nuclear power plant Fukushima Daiichi. The severe accident lead to core damage and containment failure and 
finally to large release of radioactive substances to the environment. As part of the severe accident 
management and to reinforce the mitigation concepts against a containment failure, the Filtered Containment 
Venting System (FCVS) will be introduced at Japanese nuclear power plants, to have a possibility to 
depressurize safely and reliable the containment via a filtered process. This paper describes AREVA FCVS 
technology and its application for Japanese BWRs and also the background of the qualification and the 
licensing approach. 
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Introduction 
After the great earthquake and a tsunami as consequence March 
11, 2011, a severe accident happened at nuclear power plant 
Fukushima Daiichi. The severe accident lead to core damage 
and containment failure and finally to large release of 
radioactive substances to the environment. As part of the severe 
accident management and to reinforce the mitigation concepts 
against a containment failure, the FCVS will be introduced at 
Japanese nuclear power plants, to have a possibility to 
depressurize safely and reliable the containment via a filtered 
process. 
 

AREVA FCVS Technology 
The AREVA FCVS is based on a three stage filtering: 

Stage 1: wet scrubber with high speed venturi 
Stage 2: dry filter with metal fiber filter (MFF) 
stage 3: sorbent section with molecular sieve 

The patented key technology for the AREVA FCVS is the 
sliding pressure principle in combination with the high speed 
operated venturi nozzles and the passive superheating of the 
sorbent section mainly by isenthalpic throttling. By the 
introduced throttle orifice downstream the MFF it is ensured 
that independent of the containment pressure the volume flow 
through the venturi/MFF is widely constant. Downstream of the 
throttle orifice a passive superheating effect for the molecular 
sieve is generated to ensure high retention efficiency of the 
sorbent section for organic iodine. 
The three stage FCVS process design of AREVA has the 
following advantages: 

highest retention for all types of aerosols 
safe transfer of majority of fission products and decay heat in 

wet scrubber by high aerosol and elemental iodine retention 

*AREVA GmbH: Norbert Losch 
E-mail: Norbert.Losch@areva.com 

elimination of filter gap for aerosols by combining high speed 
operated venturi in the wet scrubber and MFF 

no clogging risk for MFF and minimum decay heat on 
MFF by upstream venturi section 

molecular sieve only affected by pre-cleaned gas  
passive superheating is ensured by isenthalpic expansion of gas 

downstream of the second retention stage 
compact size and split vessel design gives high flexibility 

A principle flow diagram of the Sliding Pressure Venting is 
given in figure 1.

Fig.1: AREVA FCVS – Principle flow diagram 
 

The Venturi scrubber unit is operated at pressures close to the 
prevailing containment pressure. The venting flow entering the 
scrubber is injected into a pool of water via a small number of 
submerged, short Venturi nozzles. The ratio of the diameter of 
the aerosols and the Venturi throat precludes any clogging. 
As the vent gas passes through the throat of the venturi nozzle, 
the incoming gas flow develops a suction which causes 
scrubbing water to be entrained with it and, on account of the 
large difference between the velocity of the scrubbing water 
particles and that of the incoming vent flow, a large proportion 
of the aerosols are retained 
Due to the high velocities a huge speed difference between the 
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