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Abstrakt

Podobne ako v inych beznych pripadoch by sa poZiar v budovach kultirneho dedié¢stva mal
zamerat aj na dve hlavné Ulohy: ¢o najskér poziar uhasit a ¢o najmensie $kody sp6sobit pri
haseni poZiarov. Pri ukladani cennosti je velmi potrebna odbornost odbornikov pracujucich v
danej budove. NavysSe je potrebnd aj rychla doba odozvy hasicov, ale nie je to moZné so
vzdialenymi poZiarnymi zbrariami. Musia sa vytvorit priaznivé podmienky pre ¢o najrychlejsiu
a najefektivnejsSiu poZiarnu intervenciu. Potencidlnym rieSenim by bola spolupraca medzi
hasi¢skymi zbormi cez hranice. Prispevok skiima skutocny pripad poZiaru v budove kultdrneho
dedi¢stva v Madarsku.

KIticové slova: hasenie poZiarov - plan poZiarnej bezpecnosti - protipoZiarna prevencia -
zachranenie majetku

Abstract

Similarly, to other ordinary cases, firefighting in heritage buildings should also focus on two
main tasks: to extinguish the fire as soon as possible and to cause as little damage as possible
during firefighting. When saving the valuables, the expertise of professionals working at the
given building is much needed. Moreover, rapid response time of firefighters is also required,
but it is not feasible with distant fire brigades. Favourable conditions have to be created for
the quickest and most effective fire intervention possible. A potential solution would be
cooperation among fire brigades across the border. The paper examines an actual fire case in
a heritage building in Hungary.

Keywords: fire prevention - firefighting - saving possessions - Fire Safety Plan
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1. Introduction

Preventing and extinguishing fires in historic buildings needs special expertise and
attention. What should be primarily included in the Hungarian legislation, which
characteristics? All of these require the cooperation of professionals from the fields of fire
prevention and firefighting along with other institutions involved.

The paper explores the special requirements which have to be taken into consideration in
such fire incidents, extinguishments, rescue and drills. The author points out the differences
between theory and practice through an actual fire case.

2. National regulations

Cultural values are unique and inimitable creations. Any damage to them necessitates a
lengthy and costly restoration process, while their destruction causes an irreparable damage.
Therefore, preventing and suppressing such fires require special expertise and interventions.
The legislation currently in force mainly focuses on firefighting activities [1]. The Decree of the
Minister of the Interior of Hungary No. 39/2011. (X1.15.) lays down the basic regulations of the
fire fighting and technical rescue activities performed by fire brigades. However, it does not
cover fire suppression in heritage buildings. As regards saving material values, life saving
precedes it in every case and they are to be saved only if human lives are not at risk. In
addition, a paragraph provides for Fire Safety plans for establishments carrying high-priority
from the viewpoint of fire safety. They are to be prepared by the fire department in its area
of responsibility [2]. Article 15 of the Regulations on Fire Fighting Tactics [3] related to the
Decree of the Mol does not cover firefighting in heritage buildings either. Article 2 of the
Regulations on Technical Rescue Operations [4] touches only lightly on this subject:

e isthere any damage to the building based on the fire detection;
e reconnaissance has to address the extent of damage and the function of the building;
e saving material values is the last point to consider.

3. Intervention and rescue

Based on the above, it is clear that fire suppression is the primary purpose. However, in
heritage buildings firefighting operations should pay particular attention to saving objects.
When starting the intervention the main factors to consider are the location of the building,
its special features, the size of its interior, its fire load, the size of the fire compartments and
the risk of heat and smoke spread. [2]

Main considerations for the intervention units:

o fire water supply;
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e installed fire safety equipment;

e escape routes;

e ventilation and smoke removal;

e the surroundings of the objects on fire;
e the surroundings of the building;

e available equipment and tools;

o travel time of the intervention unit.

Smoke alone is enough to cause irreparable damage to certain artworks, whereas others
can withstand direct exposure to fire without being significantly damaged. Heavy heat and
smoke conditions greatly affect rescue and firefighting operations as well, since it delays fire
suppression, requires more personnel and equipment and may alter tactical plans. A further
point to consider is whether the valuables can be moved and transported from the scene with
resources available there. Moreover, what exposure to fire, smoke or heat the given valuable
can tolerate. Depending on this characteristic, the objects can fall into various categories,
such as sensitive to smoke and heat, limited tolerance to fire, tolerance to smoke.

In addition to fire, smoke and heat, the huge amount of water that is used for extinguishing
is also a potential source of damage. As an example, water could be replaced by IFEX rear-
mounted impulse fire extinguishers. Despite the fact it is a Hungarian invention, it is rarely
used among fire fighters. It consists of a 12.5 litre water container, a 300 bar air cylinder and
a pressure reducer. The purpose of the air cylinder is to keep the pressure of the water
container below 6 bar and to supply the impulse extinguisher with air of 25 bar pressure. The
air cylinder can also supply air to the breathing apparatus of a person performing the rescue.
It can be used during the rescue in fire and smoke by spraying a corridor and it can even save
human life. With the application of the impulse fire extinguisher the water usage could be
greatly reduced which would be especially important in case of confined areas [5].

No general rule can be set up on saving valuables when preplanning the intervention, but
we must not ignore their size, weight, density and location. It is a basic requirement that a low
number of crew should be able to move the given object via the escape routes to a safe
location within a short time.

If cultural values are endangered, an increased number of crew is needed which has to be
considered when determining the level of alarm together with the different travel time of the
various deployed units. The recommendations of the local specialists (curators, restorers)
have to be taken into account when assessing the emergency and preplanning the response
[2]. Involving the restorers at this stage is essential because as professionals they can predict
and specify the impact of fire on the given valuables, thus providing information for the
planning of the possibilities and methods of the intervention. The tactics can be specified,
which has a decisive role in the allocation of the necessary resources. For the sake of
effectiveness, alternative, unconventional methods of firefighting might have to be applied.
Therefore, it is advisable to create a preliminary account of all the equipment that might
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become necessary and the organisations that are ready to provide them in emergencies within
a short time (e.g. civil protection, police, economic players, local governments, etc.).

4. Protection of valuables

Protection of fixed valuables: Fire suppression in the presence of cultural valuables should
minimise damage to them as much as possible. Preferably, pulverized water or even impulse
fire extinguishers should be used in the intervention with periodical application. To protect
fixed valuables from heat, fire resistant sheets can be of service. In case of attic fires when
domes or towers are on fire, drainage of water has to be ensured with the help of openings
or special foils. Vaulted roofs bear the risk that water gathering at the vault poses a threat to
the statics of the building and it might collapse.

Protection of portable valuables: With this type of objects, rescue seems a convenient
solution. The question that arises is what should take priority: firefighting or rescue. In the
case of valuables of cultural-historical importance, fires may lead to serious financial losses.
Various fire models show that fire may spread incredibly fast without any effective and quick
response [6][7]. As a result, rescue cannot be the first step. The priority is, thus, firefighting or
at least preventing fire spread. As soon as the necessary number of crew is available, they
have to start rescuing the objects without delay. Saving objects is not an ordinary activity for
fire fighters, so it requires special training. The incident commander has to specify the
following tasks:

e Rescue activities in areas directly exposed to fire, smoke and water;

e Rescue activities in areas indirectly exposed to fire, smoke and water;
e Rescue activities in collection and exhibition areas;

e Evacuating and sheltering valuables.

When preparing for the intervention, the necessary forces and resources have to be
reckoned (e.g. packaging materials, tents, means of transport, foils). The rescue activities
always pose a certain amount of risk to the artworks and they have to be protected from the
main hazards. Therefore, the ways to secure the area surrounding the artwork have to be
explored. Investigations show that the valuables can be successfully protected from the
impacts of fire and smoke. Exploring fire prevention possibilities and identifying related
potential problems can contribute to higher effectiveness. Protection against heat radiation is
also possible in certain situations, but it requires special solutions (for instance fire resistant
tarps, special fire protection equipment). Protection against direct heat radiation can only be
achieved with architectural solutions.
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5. Fire in the Basilica

An example is a fire in Hungary, in the town of Esztergom. The Basilica is the symbol of the
city (Figure 1). The fire lit up in the attic above the main entrance of the monument. It was
discovered by bystanders when the roof was on fire as well. Because of the wooden roof
structure which is more than a hundred years old, the fire was expected to spread rapidly. The
level of alarm was ordered to be 4. This means that 8 water ladders, 5 turntable ladders and
5 special purpose ladders marched onsite with 52 fire fighters [2].

Obrazok 1. Bazilika v Esztergome, Madarsko

Figure 1. Basilica in Esztergom, Hungary

The huge amount of smoke, the closed doors, the large area on fire and the heat made the
rescue even more complicated. The source of the fire was almost inaccessible. The rescue in
a height of 30 metres probed the firefighters as well as the water ladders. The huge amount
of water needed for the rescue could not be provided by the fire hydrants around the Basilica.
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Obrazok 2. Privod vody z Dunaja

Figure 2. Water supply from the Danube

Therefore the water was pumped from the river Danube next to the monument using a 400
metre main pipe with a height difference of 200 metres (Figure 2). This placed a heavy strain
on the pumps. After two hours of intense rescue stairs leading to the attic was torn. 4 fire
fighters were stuck in the attack due to that. They had to be rescued. The fire was extinguished
with 6 beams. During the rescue firefighters had to strive to avoid any further damages. If the
ceiling got soaked, the frescos were ruined as well. Moreover, the fire spread toward a
priceless wooden framed organ. It was already mentioned that more personnel and
equipment is required in case cultural artworks are endangered. However, it should be
considered that the alarmed units arrive from different locations and requires different time
to arrive to the location. So it happened in case of the fire at the Basilica. Fire inspection
revealed that the fire was caused by short circuit of electricity [8]. Although the fire was
extinguished quickly, financial damage is still significant. Due to the rapid response, inimitable
values (e.g. the dome, the organ) suffered no damages.
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Google earth
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Obrazok 3. Hasicské jednotky z réznych lokalit

Figure 3. Fire fighter units from different localities

The 17 fire fighter units came from 6 different localities as visible on the attached figure
(Figure 3). The half of them needed 50 minutes to arrive. As Esztergom is a town near the
border, it would be advisable to ask forces from the other side of the border for help in similar
cases [9]. They could join the rescue much earlier than interior forces. As a result of open
borders it would be possible nowadays.

6. Conclusion

Because of the priceless artworks, this field poses a significant challenge for the fire
fighters. Such responses call for unconventional approaches, where risks endangering cultural
values have to be considered (e.g. sooting, water damage) together with the tactical solutions
to avoid them. To prepare for these responses, a good cooperation with restorers, collection
managers, architects and monument protection professionals is inevitable. They have to be
informed about the circumstances of firefighting interventions and accordingly, the most
reasonable decisions can be made. Various drills and exercises are good ways to test the
feasibility of the plans. If possible, these drills should take place in life-like circumstances as
this gives rise to solutions that could be useful in actual situations. The International Visegrad
Fund could contribute to this purpose, as its aim is to facilitate transboundary connections
between the Visegrad Group (V4) countries [9].

In cases similar to the fire that happened in the Basilica in Esztergom, it would be
reasonable to alert fire brigades on the other side of the border — on a reciprocal basis — since
they are much closer to the site [9]. It is not always possible or allowed to use traditional
firefighting methods — that is, water. It is not always possible to apply the well-proven tactics.
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Yet, the best decision has to be made in every case. Successful and preferably quick
interventions need nothing else than a bit of luck, the right technique, well-trained
firefighters, cooperation and plenty of exercises
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