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ABSTRACT

The paper presents a review of the recent trends in the development
of the containment systems of PWRs, BWRs and HWRs in the world.

The most significant aspects dealt with are: (a) the principle of ope-
ration, (b) the structural and geometric characteristics and (c) the leak
rate of the containment systems and (d) the main features of their safety
auxiliaries.

The different practices of the various countries and of the contain-
ment designers are highlighted.

Finally a brief surveil is also made of the present trend with regard
to the design of the containment structure against internal events and ex-
ternal events of natural origin or connected with human activities (e.g.
airplane crashes, explosions, etc.).



TRENDS IN THE DEVELOPMENT OF REACTOR CONTAINMENTS

1. INTRODUCTION

The importance of the containment system for water-cooled reactors
is well known. Since, in most countries, it is customary to postulate major
radioactivity releases from the reactor coolant pressure boundary as a
consequence of certain hypothetical accidents such as the LOCA (loss-of-
coolant accident), a containment system is necessary to reduce the dis-
charge of radioactivity to the environment, and thus the consequences of
these accidents, to acceptable levels. The only alternative would be a
large distance from populated zones, a distance which in most parts of
the world is either not available or unpractical.

In reviewing the development of the reactor containment systems
one is confronted with a surprising variety of designs both from the
conceptual and structural points of view; the latest developments will be
highlighted in the following chapters for the three different commercial
water-cooled reactors (PWRs, BWRs and HWRs).

2. CONTAINMENT SYSTEMS OF PWRs

All'PWRs in operation or under construction in the world are equip-
ped with a containment system. The only exceptions are the PWRs built
so far in the USSR and in the other Comecon countries, but there are rea-
sons to believe that in the future the PWRs to be built in these countries
will have a containment system [l] .

2. 1. Principle of operation

Dry containment is the concept generally preferred both in the US
and in Europe. The ice-condenser concept, developed by Westinghouse,
after meeting with a measure of success, is now falling into disuse, either
because its anticipated economic advantages failed to materialize or because
its maintenance requirements turned out to be more complex than expected.
The ice-condenser containment, however, is still retained for off-shore
nuclear power plants.

2. 2. Type and multiplicity of fission product barriers

As concerns the type and multiplicity of fission product barriers,
two arrangements have emerged over the others:

- the single containment in prestressed or reinforced concrete with a
metallic liner anchored to the internal surface (Fig. 1);

- the double containment with a metal primary barrier and a reinforced
concrete secondary barrier (Fig. 2;.

Less frequently, it is possible to find double containments in which a pre-
stressed- or reinforced-concrete primary barrier is surrounded by a
secondary barrier made up of a steel frame and metal panels (Fig. 3 ).

Some intermediate arrangements were also tried with the intention



of avoiding the cost of the secondary containment, without losing the
advantage of a reduced radioactivity release, but these encountered only
limited success [2] .

A peculiar feature of the double containment systems of German
design is worth mentioning: a leak collection system which allows the
collection and pump-back into the primary containment sphere of the
leaks coming from the most probable leakage paths.

2. 3. Structural Characteristics

Single Containment

Of the single containments, the most widespread, from the structural
pcint of view, is the prestressed concrete containment. Second comes the
reinforced concrete containment.

All have an internal metallic liner to ensure leak-tightness. Their
shape is cylindrical with a hemispherical or ellipsoidal top and a flat or
ellipsoidal bottom. The choice of the structural characteristics rests
essentially with the utility and the designer. The concrete wall thickness
is of the order of 1-1.5 meters (slightly less in the dome).

The prestressing cables are not usually grouted, but protected with
grease or wax. Therefore, they can be inspected and changed, if necessary.
Through th£ years the designers of prestressed concrete containments have
successfully striven to reduce the number of cables, anchor heads and
buttresses.

Double Containment

Of the double containment systems, the most widespread consists
of a metal primary containment (free-standing on a concrete foundation)
and a reinforced concrete secondary containment.

The primary metal containment of German design is spherical while
US designers prefer the cylindrical shape. However, lately, some
spherical primary containments have appeared also in the USA and double
containments with a cylindrical prestressed-concrete primary barrier and
a reinforced-concrete enclosure are starting to appear on the European
scene (e.g. in Belgium: Tihange).

The wall thickness of the primary metal containments varies from
a minimum of 18 mm to a maximum of 38 mm, the higher values being
typical of the latest and largest plants. The wall thickness of the secon-
dary containment is usually of the order of 60-80 cm. Thicker walls
(e.g. up to 1. 50 m) are provided if protection against external events
(airplane crashes, explosions) is desired (see Chapter 5).

2. 4. Design Pressure and Free Volume

The design pressure of the dry containments of modern PWRs
varies from 0. 28 to 0. 48 MPa (rel). For "ice-condenser" containments
the design pressure is much lower., i.e. 1/4-1/5 that of the dry contain-
ments even though the free volume is about one half.

In the most modern and largest plants the containment free volume



is about 70, 000 to 95,000 m3 (half this value in ice-condenser containments).
There is apparently not a very strict correlation between design

pressure and plant size or between containment free volume and plant
size because of the flexibility in the choice of these two parameters.
Also the date of the design is not a significant correlating factor. However,
the product of design pressure by the containment free volume turns out to
be roughly proportional to the internal energy of the primary coolant. In
other words, the factor (pV)/U is, with good approximation (+ 20%), a
constant for full-pressure containments [2] . Typically, (pV)/U is about
0. 08 expressing p in MPa (rel), V in in3 and U in MJ.

2. 5. Leak rate

The daily design leak rate of primary containments is now, as in
the past, around 0. 1%-0. 3% of the containment free volume at the maximum
accident pressure.

A leak rate of 0. 1% is somewhat difficult to measure with accuracy
and to maintain during the lifetime of the plant. So, if a secondary contain-
ment is provided, the design leak rate of the primary containment is often
increased, e. g. up to 0. 5% per day.

2.6. Containment Auxiliaries

Containment Spray System (CSS)

An internal containment spray system has been a constant feature
of the primary containments of the PWRs from the beginning.

In the reactors of US design the CSS combines the function of heat
removal and fission product removal. For the latter function, an
additive is used, usually sodium hydroxide with or' without sodium
thyosulfate. Very recently hydrazine at very low concentration (50 ppm)
has been proposed to and accepted by the US Regulatory Authorities as
an effective additive for fission product removal. In general, the overall
iodine decontamination factor obtainable with a spray system with additives
is very high: values of 10-20 are now recognized even by the Regulatory
Authorities.

In German reactors no additive is used and thus no fission product
removal capability is credited to the spray systems.

Fan-cooler system (FCS)

Sometimes, instead of two redundant CSSs there is one CSS and
one fan-cooler system, each of 100% capacity or more. Again, the option

| between these two equally viable alternatives is left to the designer of
! the containment heat removal system.

The CSS is simpler, but the FCS offers the advantage of "diversity"
and of serving cooling purposes during normal operation.

Emergency filtration sys'.em (EF5)

An emergency filtration system is adopted in double containment
systems to filter the air between the primary and secondary barriers and



thus the primary containment leaks.
The good control on temperature and humidity at the filter inlet and

the limited radioactive load on the filters themselves can easily allow a
reduction in the radioactivity released to the environment by two orders
of magnitude or even more, if the primary leakage that bypasses the EFS
proves to be negligible.

The simplest filtration system is made up of a prefilter, a heater-
dehumidifier, a HEPA filter, a charcoal-filter and another HEPA filter
followed by the extraction fan. But there are many variations in this
scheme. The most significant is the "recirculation", within the annulus
region, of a large fraction of the air drawn by the fan, and the exhaust of
only the amount needed to maintain the required depression in the annulus.

The iodine removal efficiency credited to the EFS ranges from
90% to 99. 9% depending upon the feature of the system and the country
where the plant is built.

Combustible gas control system

.The most modern PWRs of US design are all equipped with hydro-
gen recombination and mixing systems using either thermal or catalytic
recombiners. As a back-up to the redundant recombination system,
controlled venting of the primary containment is generally available.

The adoption of a hydrogen recombination system in the PWRs of
German design is at present under consideration.

o. CONTAINMENT SYSTEMS OF BWRs

With the exception of the very first commercial units, all BWRs are
equipped with a pressure-suppression containment, a concept pioneered
by General Electric.

The pressure-suppress ion containment underwent several changes
over the years in an attempt to reduce costs, improve performance and
safety, facilitate maintenance and solve particular problems that have
emerged after its introduction [3] . In addition to the designs developed
by GE, other containment designs were developed by AEG-KWU in Ger-
many and by ASEA-Atom in Sweden.

Most pressure-suppression containments of BWRs are located
within a building or building complex which constitutes the second barrier
of a double containment system.

3. 1. Principle of operation

All pressure-suppression systems consist of two interconnected
compartments: the dry well and the suppression chamber (or wetwell).

The drywell encloses the reactor coolant pressure boundary and is
connected to the suppression chamber by means of vent pipes. The sup-
pression chamber consists of two zones: a pool of water (suppression
pool) into which the vent pipes discharge and an air space above the pool
where the incondensables and the residual uncondensated steam collect.
Vacuum breakers are installed between tLe drywell and the suppression



chamber.

3.2. Geometric and structural characteristics

General Electric designs

The evolution of the pressure-suppression containment of the GE
design is exemplified by the succession of the Mark I, Mark II and
Mark III models.

In the Mark I containment, the drywell has the shape of an inverted
light bulb and is structurally separated from the suppression chamber,
which has the shape of a torus (bulb-torus configuration). Structurally,
the Mark I is an all-metal construction.

In Mark II, the drywell has the shape of a frustum of a cone and is
just over a cylindrical suppression chamber (over-under configuration).
The Mark II structure is usually of reinforced or prestressed concrete
with a metal liner and a metal cap.

In Mark III (Fig. 4 ) a cylindrical and reinforced concrete drywell
is located within the suppression chamber. The vent pipes, which in the
previous types were vertical, are here horizontal and the air volume
above the suppression pool is six or seven times that in older models.
Since, contrary to the previous arrangements, most of the high-energy
fluid lines traverse the volume above the suppression pool, they are
provided witii guard pipes extending from the drywell to the containment
wall so that, in case of rupture of one of these lines, the suppression
pool is not bypassed. The containment barrier is either of metal or
reinforced concrete, depending upon the designer.

The shift from Mark II to Mark TIT was mainly rhie to the convenience
of having a less compact containment in order to facilitate construction
(more working space, easier placement of pipe restraints, etc.) Also
the problem of hydrogen accumulation in case of a LOCA is much attenuat-
ed by the increased volume.

A few years ago, the pressure-suppression containment developed
a few problems, namely [4] ;

- pressure oscillations due to the air bubbles injected into the pool by
the operation of the safety-relief valves;

- pressure oscillations induced at high water temperature by the discharge
of steam into the water;

- a pool swell, with violent hydraulic loads on the structures and compo-
nents located above the pool, in case of a LOCA.

To solve these problems it was necessary to introduce design mod-
ifications and new operational limits (e. g. quenchers at the end of the
discharge pipes of the safety-relief valves; tighter anchorage of the liner
to the concrete structure; lower operating temperature limits for the
suppression pool water).

Other design modifications might take place in the future in rela-
tion to the ALARA (as low as reasonably achievable) principle referred



to the operating personnel.

AEG-KWU designs^

The evolution of the pressure-suppression containment in Germany
(AEG-KWU) is illustrated by the so-called '69 line and '72 line.

In the first arrangement the containment has a typical- spherical
shape with a cylindrical appendix at the bottom. The suppression
chamber is annular and is located within the sphere. The containment
wall is of steel. The spherical containment, in addition to the reactor
building in which it is housed, is also surrounded by a thin, dimpled metal-
sheet, leaning against the primary containment sphere, which permits the
collection and pump-back of the penetration leaks. It is worth noting that,
in order to speed up the construction, the spherical containment was built
on site but away from the reactor building. After completion it was moved
into place on a trolley and through an opening left in the reactor building.

The latest design ('72 line) is characterized by a drastic change to
a cylindrical shape and to a metal-lined prestressed-concrete structure
with a steel cap (Fig. 5) [5] . Contrary to the trend followed by General
Electric, AEG-KWU has maintained the philosophy of a relatively small
and inaccessible containment. In the '72 line the leak collection and
pump-back system is more similar to those adopted for the containments
of the German PWRs (Chapter 2. 2.).

ASEA-ATOM designs

The structure of the pressure-suppression containments designed
by A SEA-A TOM has always been of prestressed-concrete, with a steel
cap [6] [7l . A trend toward a simplification of the structure with an
aim at speeding up the construction can be noted:"from bottle-shaped in the
first designs to cylindrical with flat top and bottom slabs in the later ones
(Fig. 6). The substitution of the external recirculation loops by internal
recirculation pumps favoured simplification of the lay-out and lowering
of the structure. To simplify the tendon lay-out there is a trend to
concentrate the penetrations on horizontal and vertical strips.

For tendons protection, use has been made of grout or grease or
dry-air ventilation, with a preference for the third in the latest plants.

A typical feature of the ASEA-ATOM design has been, from the
first units, the embedding of the metal-liner in the concrete. By avoid-
ing direct contact of the liner with the suppression chamber, the fol-
lowing advantages are claimed:

- the corrosion effects of the stagnant water are overcome;

- a measure of protection of the containment leak-tightness is introduced
against pipe whipping, internal missiles and jet forces which might be
associated with a LOCA;.

- the transient thermal stresses in the liner after an accident are much
reduced.



3.3. Design pressure and free volume

With the exception of the GE Mark III containment, all the others
enclose more or less the same equipment. In all these types the volumes
of the three main compartments and their design pressures exhibit
limited variations from one another, variations which can be accounted
for mostly in terms of (a) reactor power; (b) maximum size of the postu-
lated rupture; (c) hydraulic resistance to the discharge of the air and
steam through the vent pipes.

In practice the drywell volume ranges from 3500 to 8000 m^j the
volume of the suppression pool water varies from 2000 to 4000 m and
the free volume above the suppression pool ranges from 3000 to 4500 m^.

In Mark III while the first two volumes are only slightly larger
than in the other types, the free volume above the suppression-pool
approaches 30,000-40,000 m3.

The design pressure of the various pressure-suppression contain-
ments ranges from 0. 31 MPa (rel) to 0. 45 MPa (rel), again with the ex-
ception of the GE Mark III where the design pressures of the drywell and
suppression chamber differ and are respectively-^ 0. 20 MPa (rel) and
-> 0. 10 MPa (rel}.

3. 4. Leak rate

The design leak rate of pressure-suppression containments has
not varied very much through the years or with the model. A value of
0. 5%/day is the most common for the primary containments of US and
ASEA-ATOM design. Values around 0. 2%-0. 3% are typical of German
designs. The present trend is toward the lowest leak rates practically
obtainable,

3.5. Containment Auxiliaries

Containment heat removal

Spray rings are provided in the suppression chamber and, with the
exception of GE Mark III, also in the drywell of all BWR containments.
Immediate automatic spray of the drywell is provided only in the contain-
ment systems of ASEA-ATOM design. In the other designs, at least
until now, the containment spray can only be manually actuated, but the
trend seems to be toward automatic actuation.

The long-term containment heat removal function is performed, in
all systems, by redundant circuits recirculating and coolirg the water
drawn from the suppression pool. The cooled water can be returned
either through the ECCS circuits or through the containment spray cir-
cuits or both.

Emergency filtration system (EFS)

Since most pressure-suppression containments are enclosed within
a secondary containment barrier, a redundant EFS (sometimes referred
to as "standby gas treatment system") is always provided to filter the
primary containment leaks before discharge to the environment. This



system is not conceptually different from that described in chapter 2. 6
for the double containment systems of PWRs, although differences exist
in the design details. The efficiency of the filtration system for the removal
of iodine is very high. In the USA the credit given by the NRG for iodine
removal ranges from 90 to 99%; in Germany, values up to 99.9% are some-
times proposed and accepted in the accident evaluation.

Combustible gas control system

Because of its reduced size the pressure-suppression containment
has a more sarious problem of hydrogen concentration build-up than the
dry containment. Among the solutions considered, the following found
more or less successful application: (a) permanent inerting of the contain-
ment with nitrogen; (b) pressurization of the containment with air (CAD)
after a LOCA; (c) controlled venting; (d) recombination.

Thermal of catalytic recombination is actually the best solution to
the problem and all modern plants are equipped with this system.

Controlled venting remains as a back-up.

Containment isolation system

A clear trend toward the improvement of the containment isolation
system is evident in BWR as well as in PWR containments. In BWRs a
clear example of this improvement is related to the steam line isolation
valves. It is interesting to note that while only one steam isolation valve
was provided in the very first reactors, in plants built later (after the
introduction of the single-failure criterion) two isolation valves in series
were installed. In some of the latest plants (of GE design) a third isola-
tion valve has been introduced downstream of the two already mentioned
(with a leak collection system) to cope with the failure of one valve to
close concomitant with an imperfect leak-tightness of the other.

4. CONTAINMENT SYSTEMS OF HEAVY-WATER REACTORS

The present review is limited to the containment systems of the
pressure-tube heavy-water reactors developed in Canada by AECL,
which represent the largest family of commercial HWRs.

Although different types of containment could be fit for these reac-
tors, a particular concept was developed and is now adopted for all of
them: the partial pressure-suppression containment'using a large dousing
system to condense steam and limit the pressure build-up [8] . The
particular features of this containment system and its variants are briefly
described in the following paragraphs. So far, none of the HWRs has
been equipped with a double containment system.

4.1. Principle of operation

There are, basically,- two variants of the containment system
adopted for HWRs of Canadian design.

The first, sometimes referred to as "Reactor Building Contain-
ment (RBC)" is a normal containment building (housing the reactor
coolant pressure boundary, the on-load refuelling equipment and other



auxiliaries) equipped with an internal dousing system (Fig. 7), that
comprises a large elevated tank and a network of spray headers fed by
gravity by this tank. The dousing system cuts in automatically as soon
as the pressure inside the building exceeds a preset "on" value and cuts
out when the pressure falls below and "off" value.

The other variant, sometimes referred to as "vacuum containment
system" or "negative pressure containment (NPC)" (Fig. 8), is charac-
terized by the three main components [9] :

- the reactor building (RB) proper;
i

- a building (VB) maintained under vacuum and containing the dousing
system;

- a pressure-relief system connecting the RB to the VB.

The pressure peak in the reactor building is limited by the negative-
pressure volume and is reduced to a value below atmospheric by the dous-
ing system operation. A slight pressure increase inside the reactor build-
ing is sufficient to cause the opening of the self-actuated relief valves.
When the pressure in the vacuum building exceeds a preset value, the local
dousing system is actuated and in a short time the pressure inside the
containment-vacuum building complex falls close to the atmospheric value.
The relief valves then reseat, but suitable bypass lines maintain the
communication between the RB and VB thereby allowing the reduction of
the pressure below atmospheric.

So far, the former type of containment (RBC) has been adopted for
single-unit stations whereas the latter type (NPC) has been preferred, on
economic grounds, for multi-unit stations. In fact, a single vacuum build-
ing can be built to serve several containment buildings; in general, only
the one affected by the LOCA is connected to the vacuum building. Recent-
ly, however, the economic balance seems to have tilted in such a way as
to make the first arrangement (RBC) preferable for multi-unit stations.

The principle of operation of the dousing system was modified some
years ago. In the earlier design the doiising system was characterized by
the aosolute absence of active components, but had along response time.
The water had to be raised by the increasing containment pressure over
the wair wall of a vacuum chamber before it could reach the spray headers.
In the newer design the downcomers connecting the dousing tank to the spray
headers are fitted with automatically operated valves and are filled with
water; the response time of the system is thus reduced. Furthermore by
the intermittent operation of these valves, it is possible to save water
(especially in case of small of LOCAs) and thus reduce the capacity of
the dousing tank.

4. 2. Structural features

The containments of modern HWRs are all made of concrete. The
concrete is prestressed in the RBCs and is reinforced in the NPCs.

A peculiar feature of the containments of the Canadian HWRs is the
adoption of a "plastic" liner instead of the metal liner usually adopted for

10



the concrete containment of PWRs and BWRs. This liner is made of
special epoxy resins [10] .

In the first RBCs and in the vacuum building of NPCs the dousing
tank consists of an independent structure centrally located below the dome.
In the later RBCs the tanks is annular and is incorporated in the contain-
ment structure, near the junction of the dome to the cylindrical wall.

4.3. Design pressure and free volume

The internal design pressure of the containment systems of HWRs
is rather low, as should be expected from a pressure-suppression s; 3-
tem of relatively large volume. In fact, the typical design pressure is
around 0. 12-0. 14 MPa (rel) for containments without a vacuum building.
For those with a vacuum building it is even lower, i. e. 0. 035-0,070 MPa.

The free volume of the RBC is about 50, 000 m3; in the NPC the
containment volume is somewhat reduced and the vacuum building volume
is about 70, 000 m3.

4. 4. Leak rate

The design leak rate depends on the variant adopted. In RBCs it
is typically 0. 5% per day and this value is expected to be maintained also
for future plants. For NPCs a larger design leak rate can be tolerated
because of the short time the internal pressure remains above atmospheric.
Leak rates 25 times higher than those of the RBCs are common. \

4.5. Containment Auxiliaries 6"

Some of the fan-cooler sets located in the containment building are
capable of operating not only in normal but also in accident conditions
and perform the long-term heat removal function. The amount of water
stored in the dousing tank is considered sufficient for medium-term
needs.

Controlled venting of the containment building throi;gh suitable
filtration trains has been considered as a means 01 reducing and maintain-
ing the pressure below atmospheric in RBCs; however, it is not yet
certain whether this system will be added to future RBCs.

No hydrogen recombination system is provided in the containment
systems built or under construction.

5. GENERAL DESIGN ASPECTS

5. 1. Internal events

The containment systemsudescribed in the previous chapters were
designed from the very beginning to cope with a spectrum of ruptures of
the reactor coolant pressure boundary up to the complete severance of
the largest recirculation line. In the early development phases only the
overall pressure effect was considered; later on, other potential side
effects of the LOCAs received increasing attention. Among them it is
worth while to mention: (a) internal generated missiles and jet forces;
(b) whipping of broken pipes;, (c) differential pressure between compart -
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ments in case of ruptures in closed spaces.
Suitable design solutions were studied and adopted for these problems,

although this was not very easy when the containment was already in the
construction phase. Nowadays, problems of this nature seem well in hand
and new problems are not in sight. As to the problems associated with
pressure-suppression containments (see Chapter 3), a few confirmatory
experiments are in progress.

5. 2. External events of natural origin

Parallel to the design refinements against accidents of internal
origin, increasing attention was devoted to exceptional events of external
origin, and in particular to earthquakes (even in countries of low seismicity)
and tornadoes.

The seismic design of the containment, like that of other- safety-
related equipment, has undergone a continuous process of sophistication.
Most of the development work concerns the models for the dynamic analysis
of the structure and soil-structure interaction. In line of principle, there
is a trend to avoid large masses at high levels. For example, the spent
fuel pool, which in some cases was located above the primary containment
(e. g. in GE Mark I and Mark II), is now closer to the ground level (e. g.
Mark 111).'

In the USA, design basis tornadoes of different strength are speci-
fied for the three zones into which the country is divided. Instead, in
many countries of continental Europe tornadoes are not taken into considera-
tion.

5.3. External events due to human activities

In recent years external events related to modern civilization, such
as airplane crashes, dam failures, chemical explosions and even sabotage,
have attractedthe interest of regulatory authorities, utilities and designers.
All these external events are now taken into consideration for site selec-
tion and/or plant design. Some countries (e. g. USA; follow a probabilistic
approach, i. e. an eVent is taken into consideration in the design of the
plant if the probability that it will produce intolerable damage is greater
than a pre-set value (typically around 10-7 y l ) . In other countries,
especially if heavily industrialized and densely populated, the policy is
always to design the containment and other safety-related systems and
structures so that they will withstand the effect of a certain design-basis
airplane crash and the overpressure due to an external explosion. This
approach leads, of course, to considerably bulky structures and heavy
access doors.

A certain degree of protection is also sought against intrusion and
sabotage but, of course, the details of these protective measures are
kept confidential.
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•FIG. 1 TYPICAL EXAMPLE OF A SINGLE CONTAINMENT OF A
PWR (Diablo Canyon)
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FIG. 2 - FXAMPLF: OF A DOUBLE CONTAINMENT SYSTEM (German design).



Fig. 3 EXAMPLE OF A DOUBLE CONTAINMENT OF A PVIR (ENEL V & VII)
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FIG- 4 - FXAMPLF OF A G,E. MARK III PRESSURE-SUPPRESSION CONTAINMENT
(Alto Lazio).
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FIG. 5 - EXAMPLE OF A MODERN PRESSURE-SUPPRESSION
CONTAINMENT OF GERMAN (AEG-KWU) DESIGN
(Gundremrringen B 8 C).
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FIG. 6 - EXAMPLE OF A MODERN PRESSURE -SUPPRESSION
CONTAINMENT OF SWEDISH (ASEA-ATOM) DESIGN
(Forsmark). [fi]
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