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ABSTRACT 

A filtered venting system of the containment including a sand bed (QS 
procedure) is nov settled on french PWR's. In this paper, one reviews the 
problems which are raised, concerning either the efficiency of the system 
or the safety of the nuclear unit. Two types of situations are examined : 
design situations, for which the U5 procedure is not used, and hypothetical 
accidental situations, for which the US procedure could be used. 



I MTRODUCTIOM 

Several papers presented earlier in the course of *"- conference 
explained the place, in the french safety philosophy, i che filtered 
vented containment system (05 procedure including a sand bed) ' ting settled 
on french PWR's, its motivation, objectives, design and technical bases. So 
one will recall only that the main objective of the U5 procedure is to 
avoid, in the case of a severe accident, the containment failure which 
could result from an internal pressure overloading, in giving to the 
operators a simple system allowing them to make a controlled venting of the 
containment by a filtered pathway leading to the stack of the plant. 

The aim of the present paper is to review the potential problems, 
concerning either the efficiency of U5 system or the safety of the plant, 
resulting from the settling of the U5 procedure on PWR's. 

Two types of situations have to be examined : 

- the situations inside the design limits, where the U5 procedure has not 
to be used, 

- the hypothetical accidental situations, beyond of the design limits, 
where the US procedure could be used. 

II PROBLEMS RAISED BY THE U5 DEVICE VERSUS DESIGN CQNDITIOMS 

Once the decision of implementing a U5 device allowing to open the 
containment has been taken, it must be assessed that such a device has no 
major detrimental effect on the design conditions and on the complementary 
conditions as defined in the general french philosophy. 

This is one of the reasons why a device as "rustic" as possible and with as 
little interactions with other equipment has been chosen. 

The possible problems raised by this device may concern : 

- the containment (because of the existence of an extra penetration and of 
isolation valves), 

- the structures (buildings) on which the filter is installed, 

- the systems with which there is a connection (ventilation, air, 
stack,...), 

- the circulation of personnel in design conditions. 



II. 1 CONTAINMENT INTEGRITY 

The pipe leading from the containment to the filters is equipped on the 
external side of the containment with two manual valves, normally closed. 

Thus the risk of opening appears négligeable and the risk of an increased 
leak is very small compared to the number of penetrations. Moreover, even 
in case of a leak, it vould go through the filter, thus reducing its level 
in terms of consequences. 

As the tvo valves are located on the external side of the containment, one 
should consider the possibility of a pipe rupture between the containment 
and the valves. This section of the pipe is of safety class 2 as all 
penetrations and is not submitted to pressure effects during normal 
service. 

Thus even in accidental design conditions (5 bars, 140"C) the possibility 
of such a pipe rupture appears négligeable and is not considered. 

11.2 STRUCTURES (BUILDINGS) 

The containment venting system is installed on the top of a building close 
to the penetration and close to the stack. 

This additionnai load, although it is not sismically classified, must not 
create problems for the building resistance to earthquakes bacause those 
buildings houses safety related systems. 

For this reason the total mass of the device must be limited. 

The system itself is not sismically resistant, earthquakes not beeing 
considered as plausible causes of accidents requiring it. 

11.3 CONNECTED SYSTEMS 

In order to avoid, as much as possible, negative effects on other systems 
and particularly electrical systems, the venting system vas designed as 
passive as possible. 

The only connections are with the HVAC, in order to maintain it dry, and 
with the stack for discharge. 

Those tvo connections have not shown any interference. 

11.4 CIRCULATION OF STAFF DURING DESIGN CONDITIONS 

Beein, located on the top of buildings, where very little accesses are 
required in normal operation, and no access is necessary in accidental 
design conditions, the existence of this device creates no real problem in 
this field. 



Ill POTENTIAL PROBLEMS RESULTTHG FROM THE SETTLDIG OF 05 PROCEDURE ON 
PWR ,. IN THE FRAME OF HYPOTHETICAL ACCIDENTAL SITUATIONS 

One may distinguish between two kinds of problems : those concerning the 
operation of the U5 system and those resulting from the use of the system. 

III.l PROBEMS CONCERNING THE OPERATION OF THE U5 SYSTEM 

111.1.1 Access to isolation valves 

The opening or the closing of the US system involve the access of personnel 
in the auxiliary building, where are located the two manual isolation 
valves on the duct at the exit of the reactor building. 

A concrete shielding protects the personnel from radiations earning from the 
reactor building, the duct and the filter. Nevertheless "ihe access could be 
made difficult by an internal contamination of the auxiliary building 
resulting from the accident. 

If the ongoing analysis of hypothetical accidental situations was going to 
show that such conditions have to be taken into account, one could 3olve 
the problem in electrically operating the valves. 

111.1.2 Operating limits 

The U5 system does not include devices to gather and to store contaminated 
liquids. So everything is done : 

- to limit the steam condensation inside the system : 

• superheating of the steam by expansion, using an orifice plate 
located on the duct downstream and near the isolation valves, 

• insulation of the system, filter included, 

- and to avoid the gathering of condensed water inside the system : this 
last requirement imposes a mini mal flow rate in the ducts able to carry 
away condensed water to the exit of the stack, consequently a minimal 
pressure inside the reactor building, under which isolation valves must be 
closed. 

111.1.3 Efficiency of the filter 

Experimental tests have shown that no problem is arising concerning 
clogging up the filter by condensed water or filtered products. 

But steam condensation and following evaporation into the sand can bed lead 
to a temporary decrease of efficiency. This has obliged to insulate the 
system, such a manner that the superheating degree of the steam remains as 
high as possible at the entry of the sand bed. One must also avoid, if an 
intermittent operation of the U5 system is considered, to let the filter 
temperature decrease below the dew-temperature, between two uses. 



III.2 PROBLEMS RESULTING FROM THE USE OF THE U5 PROCEDURE 

111.2.1 Containment behaviour 

a) A peak of pressure inside the containment, induced by a steam explosion 
or an hydrogen burn, could endanger the ducts and the filter, which are 
designed for a pressure slightly above 1 bar. 

The orifice plate should withstand such a load. 

b) The fluid passing through the U5 system could contain gases as H2 and CO 
in burnable proportion. 

One examines currently the possibilities and the effects of ; 

- a propagation in the U5 system of a burn initiated in the containment, 

- a burn initiated by the U5 system itself (friction of the fluid at high 
speed on the wall of the ducts, decrease of the inerting effect of steam 
because of steam condensation, encountering of obstacles such as isolation 
valves and orifice plate). 

c) A pressure decrease inside the containment could cause the boiling of 
the sump water, inducing a radioactive product resuspension. 

This effect is probably lev but has to be quantified. 

d) The use of the U5 system drags air outside the containment. If the U5 
isolation valves were closed and the containment was not containing enough 
uncondensabla gases, a containment collapse could result from cooling and 
steam condensation at the end of the accident. 

To avoid this effect, the isolation valves could be open at the end of the 
accident if necessary to balance pressures inside and outside the 
containement. 

111.2.2 Circulation of personnal on the site 

An important amount of radioactive products can be trapped in the U5 filter 
(of the order of magnitude of french S2 source-term for all fission 
products except noble gases). The U5 filter in located on the roof of an 
auxiliary building and does not include up to nov lateral and upper 
shielding. Therefore it coult impede the circulation of personnal on the 
site and limit the stay in. given places. 

Concerning the control room, shielding simple dispositions against the 
filter are provided in the emergency plan for the 900 MWe units. For the 
other standards such dispositions are not necessary. 

Concerning the circulation of personnal on the site, one examines currently 
possibilities to set a shielding around the filter if necessary. 



III.2.3. Post accident phase 

a) If the US filter has trapped an important amount of radioactive 
products, it is the seat of a significant thermal power. Because of the 
insulation, this power could be not evacuated enough by thermal losses, 
after closing of the isolation valves. This could involve an increase of 
the temperature and consequently the resuspension of radioactive products 
and their transfer to the filter exit. It is to note that most of the 
radioactive products would be in this case probably trapped in the duct 
leading to the stack. 

One examines currently the possibilities to take off the filter insulation 
or to cool the filter by air ventilation. 

b) It is obvious that the contaminated filter must be "eliminated" as soon 
as possible after the accident. 

This point is studied in the frame ot the actions of general 
decontamination of a nuclear site and its environment after a severe 
accident. 
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