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Dear colleagues and friends/Ladies and gentleman,

My name is Colonel Gyula Vass, PhD., head of the
Institute for Disaster Management and | am the
Conference Chair of Fire Engineering & Disaster
Management Pre-recorded International Scientific
Conference. | wish that you are well, 1 am glad to open
the Conference here in Budapest, Hungary at the
University of Pubic Service. | am delighted to welcome so
many of you. This period is uncertainty for the entire
World due to Covid 19 Pandemic, which affected and
modified our lives and activities for the past months and will probably be
present in the near future. Due to the pandemic, it is understandable that
this conference will be quite different from previous conferences, although
we can already find several examples for online conferences in international
level. One of the features of such conferences is that at the time of the
conference, presenters are not required to be present in real time, even in
the virtual conference space, due to the fact that the presentations will be
available in pre-defined videos on a pre-defined platform. The primary goal
of our Fire Engineering & Disaster Management Pre-recorded International
Scientific Conference is to present the actual researches in the field of Fire
Engineering, Fire Protection accordingly lectures related to the fire
protection will dominate during the conference, but covering the educational
portfolio of the University of Public Service, Faculty of Law Enforcement,
Institute of Disaster Management, there will also be presentations in the
topic of the Disaster Management and Security developed at the scientific
level. The language of the conference is English.

The following 5 topics were created at the conference:

Fire engineering

Fire protection

Firefighting and rescue operations management
Disaster management

Safety and security

ahwhE

These topics are including more sections, chaired by the chairman and co-
chairs.

I sincerely hope you will enjoy the conference! I wish you all a very fruitful

conference!
\[ha

Colonel Dr. habil. Gyula Vass
Chair of the conference
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Contents

- Introduction Ancient Building Fires

. Multiscale methods to evaluate wood flammability
of ancient buildings

. Discussion

Abstract

Wood is one of the main building materials of ancient
architecture. The frequent ancient wooden building fires
causes tremendous losses to the building itself and the
cultural relics in the building. Exploring the law of fire
occurrence and development of ancient wooden buildings is of
great significance to ensure the safety of ancient buildings.



Introduction

On Feb. 10, 2008, a lone man with a grudge agasnst the governmentignited a fire that struck the hean of
a natan, destroying the 550 year old Greal South Gate, Natanal Treasure Na 1

Introduction

Brazil's Federal Police wrapped up an investigation intoa
2018 fire at the National Museum that destroyed much of its
20 million artifact collection.




Introduction

Introduction

* Pyrolysis

» Ignition

= Heat release

» Combustion and fire spread

Flammability and fire behavior
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Discussion

How to figure out the flammability difference of new and ancient wood?

Discussion

1 » Component change
4| » Density difference
! > Balance moisture content
» Difference of internal structure and
internal specific surface area
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Content of the presentation

» Introduction of the presentation
» Research objectives

« Methods

« Results

« Conclusions

« References

Abstract

« Aim of the research:

* Examination fires in buildings

. 1L:Jhrrl:lrgrslzan:ding the combustion process and the spread of

e fnre

» Scientific examination of the negative effects of the heat
load on the building structures

» Due to the environmental damage, it is very difficult to
obtain permission for 1:1 scale fire experiments, but good
results can also be achieved with computer simulation.

» In order to better understand the spread of fire and its
effects on building structures, a model of a unit fire in a
living room was examined in numerical simulation

* The model and the simulation process is explained in our
presentation.



Examined room

Burning materials

« In the middle of the room 2 standard pine pallets were

Placementof temperature, 02 and CO2 sensor
X¥Ze2 1524

placed
Material Quantity (kg) Ignition Heat of | Densitiy
‘temperature (°C) combustion (kg/m?)
(Ml/kg)
Pallet (pine) 80 260 16.75 600-900




Simulation program

- FDS
- CFD program for fire and smoke spread simulation

- - - L '
Simulation script “5° - v
COLOR = PURPLE’
BURN_AWAY = TRUE

MATL_ID ='F&’
THICKMESS =01,
. MESh S'ze BURNM_AWAY =.TRUE.f
* Time EELI;JREFF!EULT :w::blé
 Reaction fuel properties o A
« Materials THICKNESS = 0012/
« Surfaces &SURF ID='FIRE' HRRPUA=400/
« Obstacles &OBETXE=14,2.8 1.1,1.9,0.00,0.140, SURF_ID=FIRE'l rakiap 1
* Openings ZOBSTXB=14, 2.8, 1.1, 18,0140, 0.280, SURF_ID=FIRE! rakiap 1
* Sensors &VENTXB=12,27,3 3,09, 2.4, SURF_ID="0PEN | ablak

EVENT XB=4,4, 0.7, 15,0, 2.1, SURF_|ID="0PEN'/ ajta

EBNOF QUANTITY='RADIATIVE HEAT FLUX'/
EBNDF QUANTITY="CONWVECTIVE HEAT FLUX"/
EENDF QUANT ITY="NET HEAT FLUX"!

EBNOF QUANTITY="WALL TEMFERATURE /
EENDF QUANTITY='BURNING RATE"/
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Conslusions

« Modelling of unit fires

» Case studies: indoor fire spread simulation, fire
properties of thermal insulating materials

« The parameters can be easily changed

« Fire protection planning

« A good starting point for 1:1 scale experiments

« Mesh size and material properties are important
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Abstract

* The Portlandcement concrete suffers several undesirable changes
when exposed to high temperatures.

* We can increase the resistance of concrete against
high temperature with choosing geopolymer type
(alkali activated) binders or cements.

* The structural transformations of the exposed materials can be
proved by thermal (TG/DTG/DTA) and powder diffraction (XRD)
phases analytical methods.

* The macroscopic features are determined by the microstructure,
which can be visualized by
Scanning Electron Microscopic (SEM) observations.



Introduction

Sopurca DOl 10.13140/RG. 2. 2. 33503 5237 1/L

i_T=2unC
— T=400"C

i

€

700 -
e
= S0}
=™
= 400 HE
o > g
P g =0 = 3 C
8 e SN
vi 200 ¢ —— 300 °C
oo b —— 1005
u i i i i
000 005 0.10 15 020
Stram £

e Fancabbrary nm ol pbe 10, LOG L SRR S UE WY 194 25532 MI0ORTS
bt Kt ored 30, 1061 AS CEINT 194 3 5833 OO Th

Strese-strain relationships of hot-rolled structural steel at elevated temperature according to Eurctode 3 (CEN 2005)




Ins

i cha

fCorsS

imilarities o

S

118
|l og !

117
Ts

i ]

13/ 114 115/ 116
M

I

R
n
alsle)s o
Eaa el S N - e B
oA 40 | S
A cd| In
B0 &1
Hy | T
2] 113
=

a9
2| 2

Fe | Co

a4 1 45
Ru | Rh
EED
Lo
107|108 109
Mt

5
3]
b
41
e

[7

HrlTa | W "
¢ i 105 108 107 108 100 130
|

»
| AL I'
1t
L]

EX
N

ik

L [l A
i
L]
118
Ds

dia. arg/wiki/Pumapunku

polysityiens

& 7
24| 2=
A2 (a3
b e || Te ]
74 |[ 75
W || A |
b || 5. 1|

HIFVIH
Hlf_mIH
Hl_r_xIH
Hln.d_.-lH

anulvmn_arisatinn or Alkali activation

Liquid Stone, Man-made Rock

Terminology



Terminology

Alkali-activation
chemical reaction between a solid aluminosilicate precursor and an alkaline
activator, at room temperatures, giving a hardened product (Shi et af, 2006).

E.g. polycondensation (= chemical reaction)
of kaglinite {= solid aluminosilicate precursor) in NaOH (= alkaline activator).

e e The product is a geopolymer:
o So— M Lo Yo o e hydrated sodalite
_—a . Ei / " R Aex
R o _,ouc-ﬁs'\ 4 i (feldspar tectosilicate)
/p_nl" OH a /':' D\ o
5 § \z'a'l\_ z”:

The importance of the topic
Second to water, concrete is the most consumed material in the world.

The binder for concrete is cement, which requires the mining of primary sources,
and production involves significant CO, emissions.

There are many industrial wastes (slags, pulps, mining mullocks, ashes,
muds), which can be used by processing as a secondary sources in binding
materials.

Efforts are being made worldwide to use these secondary sources of very
different cormnpositions as binders instead of traditional cement;
the geopolymerization or alkali activation can be a solution.

It was found that most geopolymer binders have enhanced resistivity against
high temperature,
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SEM pictures made by Katalin Kopsczhd
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* The Portlandcement concrete suffers several undesirable changes
when exposed to high temperatures.

* We can increase the resistance of concrete against
high temperature with choosing geopolymer type
(alkali activated) binders or cements.

» The structural transformations of the exposed materials can be
proved by thermal (TG/DTG/DTA) and powder diffraction (XRD)
phases analytical methods.

* The macroscopic features are determined by the microstructure ,
which can be visualized by
Scanning Electron Microscopic (SEM) observations.
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1. Abstract

In buildings, If a fire occurs, the building structures are exposed to some
kind of enclosed fire effect, so they must also be dimensioned for heat
load.

A common method of scaling Is modeling, for which several material
properties must be specified. It Is necessary to know the behavior of the
material against heat and fire. Knowing these, it Is possible to calculate
the strength reductions of the bullding structural elements.



2. Introduction of the presentation

Fibre reinforced polymer (FRP) composite reinforcement in concrete
structuresis an alternative system that is increasingly being used
instead of steel reinforced concrete.

The first big advantage of the FRP's is the high tensile strength. Another
important aspect is its durability. Its design life is the same as the
desian life of concrete, e.g. hundred years, Other important material
properties are also high corrosion resistance, high chemical resistance,
electrical insulation and non-magnetic property, easy machining, very
low thermal conductivity, One of the critical requirements is the bond
between the FRPs and concrete. The point is to provide the best possible
adhesion surface. This can be improved by applying some scattering or
roughening material (usually sandblasting) to the surface,

3. Test material samples (FRP) and their
characteristics

Components of GFRP rebars:
- Glass Fiber

- Reactive resin matrix

- Additional materials

Key features:

- Exceptional tensile strength
- Low density

- Slight elongation at break

- Corrosion resistance




4. Experimental methods

1. Samples of 20 °C (a) and heat treatment in furnace 300 °C (b)

2. Scanning electron microscopic observations: to study the morphology of the samples,
images were obtained by a Phenom XL scanning electron microscope (SEM) .

3. Thermoanalytical method: the thermal behaviour of the studied materials were
followed by thermoanalytical methods (TG/DTG/DTA) using Derivatograph-Q 1500 D.

5.1 Test results — Macroscopic observation

After heat treatment in oxidative (air) atmosphere in furnace, 300 °C




5.2 Test Results - SEM observations
NS

B ™

Structure of GFRP rebar at 20 °C Structure of GFRP rebar after 300 °C

5.2 Test Results — SEM observations

Burnt sand grains after 300 °C Released glass fibres after 300 °C



5.3 Test results - Thermoanalytical tests
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Heat reactions with welght loss:

1. 100-150 °C: evaporation of
physically bound water, and probably
Tg (glass transition temperature) of
resin ,

2. 220-400 °C: thermal decomposition
{or pyrolysis if the test is carried out
in an inert atmosphere),

3. 400-580 °C: Combustion - the most
intense exothermic (heat generating)
reaction during the test,

4. 700-800 °C: thermal decompaosition
of small amount of CaCOs.

5.3 Test results - Thermoanalytical tests
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Thermal reactions without weight loss:

5. at 573 °C the small endothermic
peak of a-quartz (SI0.)
Is not visible on the DTA curve
(structural transformation to -
quartz),

6. 880-980 °C: the DTA peak Indicates
some endothermic reaction,
possibly melting of glass
+ other residues or
formation of any new phase.



6. Conclusion

In case of a fire obtained in oxidative (air) atmosphere, above 200-
220 °C, the resin no longer works together with the glass fibre
bundle

I after the resin has burned out from the composite,
the tensile strength of the FRP is only provided by
the loose glass fiber bundle;

this reduced tensile strength can be exploited until
the glass melts.
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Abstract

In our research, we evaluated the possible BIM-based
individual applications based on scientific literature and
composed a workflow of a construction project that is
organizing the use of engineering design and
management involving BIM.

Our research goal is to facilitate the interconnection of
BIM engineering applications and fire protection.



Introduction

« Building information modelling and management (BIM)

« BIM can be used to provide or store information related
to fire safety

« Based on and involving BIM models, many fire safety
related tasks can be performed. Its usabilité depends
on the BIM models level of development (LOD)

* BIM can be deplorecl_in processes: design, simulation,
optimization, evaluation, compliance check, trainings,
alarm and rescue tasks

Methodology

» Review fire safety engineering applications and
methodologies regarding desing and management
-> 20 paper selected

« Evaluation of BIM-based possible workflows using fire
safety engineering, design and management tools

« Compose a workflow for the whole building life-cycle
regarding fire safety engineering and rescue
management

-> workflow created as a result



BIM-based analysis of building
construction for fire loads

« Analysis of building construction for fire loads can be
performed using BIM models of building constructions

« Simulations can precede or supplement experimental
data on building construction’s fire resistance

[ae EHcwnes B i B Fosw T b

« Fire resistance perfomance can 1 3
be stored in the model (e.g. IFC) mm
and compliance check could be : 4 :
performed by authorities |-}

I i

FEA based on BIM object of a ceramic slab 3.1

BIM-based fire and smoke
propagation and evacuation sim.

+ Using the BIM model, fire dynamic simulations (FDS)
showing fire and smoke propagation and evacuation
simulations showing human egress can be performed

+ FDS can support and optimize the design of buildings
and its constructions not only evaluate it

+ Evacuation during fire depends
on the fire and smoke propagation

Evacuation simulation for special use {3}



BIM-based integrated smart
monitoring systems for fire alarm

« Application of wireless sensor networks in fire safety
and rescue management

« Fireground location based on sensor and building model
- BIM-based integrated system m
for fire emergency management q

v gk
it vk

Carvmamier Fles Frvecamrng

Future use of BIM during incident managemeaif3]

BIM-based fire prevention
solutions

« BIM-based maintenance and inspection of fire safety
equipment using AR and as-built BIM-model

« VR and AR-based fire safety training, evacuation and
rescue pathfinding

« AR based real-time route navigation

Fire training using VR HMI )



Result and discussion

Designand construction Faclty management

Flre and smoke propagation simetation,
°E evacuation and rescue paths

e Design and placamant af fire

HH_ safety eguipment, sensors
imtaractan .

e Fira rasistance requitarments |
At | and performance compiance
[ check by authorties |

Maintenance and mspecticn of fire safety equipment apd
gensors, modifications includedto BMS

l Training of badding users and firefightersin case of fire or emeargency J

Conclusion

« BIM can be used throughout the whole lifecycle of a
building project

« All fire safety engineering applications can optimize and
generate changes in the building design

- Instead of individual assesments, we have to think in a
complex system, where each process in the workflow
could interact with each other using the same
dynamically developing BIM model
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Abstract

In the case of solid-fuel installations, there is still a large number of traditional wood-fired
equipment operating without proper combustion control. Depending on the economic and
infrastructural development, these devices are one of the main sources of air pollution. Of
course, the emission of pollutants depends primarily on the quality of the fuel or on the
behavior of the user, but can also be significantly reduced with the proper boiler setting.

In our study, we tested the operation of a conventional, manual-feed, wood-fired boiler for
household use, depending on the opening angle of the combustion air control door, Studies
have shown that a constantly changing position of the draft control door has an adverse effect
on carbon monoxide emissions as well as the energy produced. In the case of 8 constant draft
door setting, the preset values that can be considered ideal for energy vield and CO emissions
were determined for the two fuel types.



Place of biomass combustion in
energy supply
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Operational characteristics

. Uncertain regulatory

- Sizing of buffer storage
Uncertain fuel quality
Lower efficiency compared to the gas boilers
Fuel storage space requirements

- Air pollution L it
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Results
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Average CO emissions and engrgy viekis for different foels

Conclusions

+ The automatic draft regulator has an unfavorable :—:erct ﬁ“ the
carbon monoxide emisaion values of the device and on the
recoverable energy yield, therefore it cannot be considered as
an optimal solution from the point of view of environmental
protection and energy consumption.

We have found that, with the exception of one case, the CO
emission limits specified in the relevant standard for a
permanent draft control door can be met at a h|Pher energy
yield than in the case of continuous draft control.

- In the case of log burning, higher CO emissions were achieved
with all tested grgsets than in the case of briquette burning.
When burning briquettes, we get the highest energy quld, with
Im'i.r flow rate’and carbon monodxide emissions within the limit
value.
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1. Abstract

In the course of our work, we examined different types of polymer tiles from a fire
protection point of view. We investigated their behavior against radiant heat. In addition,
we performed a small flame propagation test on them. The standard tests provide an
cpportunity to compare the data collected during the tests with other fagade cladding
currently used in construction practice, as well as with thermal insulation materials.

The aim of the tests is to get an answer to which fire protection classes the tiles we are
currently examining can be classified and what kind of construction task they are suitable
for performing according to the current regulations.



2. Introduction of the presentation

Mowadays, disposable soft drink bottles are a growing
prablem. They have already accumulated in some arsas of
the Earth to such an extent that they form mountains or
islands. According to a study carried out by the European
Parliament in 2015, 322 tonnes of plastic waste are
generatad in the European Union sach year, and only 30% of
this is recycled.

Saveral industries are trying to recycle the resulting plastic
waste, but the numbers s;how that the amount of recycling
should be significantly increased.

The fact Is that, In order to protect our environment, we
should reduce the use of plastics and ensure that they are
recycled to & greater extent. We need to look for areas where
we can use products from bottle recycling.

3. Insulating test material samples

The tested materigls were prepared by the Polymer Technology Laboratory of the Széchenyi Istvan
—
a. {Polietiign-tereftalat;
b. /Polietilén-tereftalat, foamed 4% with 10% flame retardant;
c. / Terluran GP35 ABS

d./ XE4106 black




4. Test method 1

Behavior against radiant heat

The behavior against radlant heat was performed in the Polymer Technology
Laboratary of the Szechenyi Istvan University in Gydr, with a controliable heat

source.

The device consists of two main parts, a heat source and a controller. The control
unit consists of two further parls. The upper device collects and displays the data
provided by the thermocouplss and records and displays the measured
characteristics using a computer program.

The lower unit controls the controlled heat source based on the measured data.

Behavior against radiant heat

The specimens are injection melded inserts made of plastic ground with an average size of 9.8 cm x
9.8 cm x 8 mm (+/- 1 mm deviation). At half the thickness of the specimen, a 2 mm diameter hole
was formed for one of the digital thermocouples.

The duration of the study was 10 minutes in each case.

Initial and post-test weights were recorded during the study.

c




4.a Test results

A high degree of carbonization s observed on the surface of
the sample. Tiny blisters formed on the surface, at the
begirning of the blistering the temperature on the protected
side decreased by 2 C.

When the sample reached a temperature of 154 C, strong
smoke formation was observed. At an internal temperature of
173 C, surface deformation |s observed, no loss of strength. 7
minutes after the start of the test, the heating on the
protected side is greatly siowed down,

10 minutes after the start of the test, the temperature inside
the sampie is 200 C and ob the protected side 60 C.

4.b Test results

Mo bubbling and smoke formation occurred In the first 2 minutes.
After two minutes, a surface discoloration was observed, and then
the surface material began to melt fibrously.

At 4 minutes 10 seconds, the surface of the sample melted and
flowed away from the sample, at which time the intemal
temperature of the sample was 170 © C. Minimal surface charring Is
observed. Almost barely perceptible smoke formation occurred.

10 minutes after the start of the test, the internal temperature of
the sample is 200 ° C and the temperature of the protected side is
T6% 0




4.c Test results

A digital thermocouple placed in the middle of the sample
(3 mm deep from the side exposed to radiant heat)
reached a temperature of 50 C in 3:11 minutes. At 5
minutes 10 seconds, the sample became plastic during the
test, but there was no dripping. It began to "drain” from
the sample holder in its full mass, so the study had to be
interrupted. There was no visible smoke formation.
Charring is observed on the surface of the sample.

4.d Test results

During the test, the specimen retained its strength, its
surface split at the center of the heat effect. No visible
smoking was observed, but a small amount of unpleasant
odor was produced by the heat, about 50 cm from the
sample. There was minimal, almost negligible weight loss.
The sample did not deform other than surface blistering,
retaining its rigidity. The sample was exposed to radiant
heat for 10 min, during which time the digital
thermocouple placed in the center of the sample did not
reach a temperature of 50 ® C.




5. Test method 2

Small flame vertical flame spread test

During the test the flame tongue was 4-5 cm in size and made an angle of
approximately 45 degrees with the specimen,

The speciman was expesead to the flame at a height of 2 cm from the bottom of the
specimen.

The aim of the test was to determine that the flame reaches a height of 15 cm from
the bottom of the sample during the 30 second exposure fime,

5.a Test results

A large amount of charring is observed, but the flame
spread is up to 92mm measured from the bottom of the
sample. There was no burning drip.

Mo further combustion occurred after removal of the r
ignition source. Minor surface changes in the vicinity of the L
flame tongue contact surface.



5.b Test results

Charcoal 1= minimal and burns are observed. Mo further
combustion i1s observed after rermoval of the ignition
source. Small amounts of material dripping are observed,
but the dripping drops do not burn.

The material cannot be ignited, it only glows minimally
where the flame tip has hit it directly. Minimal surface
damage is observed at the surface in direct contact with
the flame tip.

5.c Test results

A high degree of carbonization of the sample is observed.
Burning pieces detached from the sample with rapid heat
and flame evalution.

The detached pieces continued to burn. It was wvery

difficult to extinguish with water.




5.d Test results

The sample did not show a significant change during the
exposure time due to the ignition source.

After removing the ignition source, the surface in contact
with the flame remained glowing and was already burning
with flame 35 seconds after removing the ignition source.
Rapid flame evolution was then observed and burning

pieces bagan to detach from the sample.

The detached pieces continued to burn. It could only be
quenched with significant amounts of water.

6. Discussion, Conclusion

Based on the tests performed so far, it can be said that the Teriuran GP35 ABS and XE4106
black samples showed self-sustaining combustion under the influence of flame, therefore they
are not suitable for covering facades in the tested form.

Polyethylene terephthalate, in contrast to Polyethylene terephthalate, foamed 4% with 10%
flame retardant, in contrast, performed well in the studies.

These two materials need to be further tested in order to determine exactly how and in what

form they can be used as facade cladding or possibly in other ways.
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What is wheat gluten and why attaining fire
retardancy is important?

Ii._ e i . «  The miain protein of wheat

OQOOC

Fressed mig flng by compression
maniding: Finfen raw alie e processes

= Made by removing starch
« Consists of gliadin and glutenin

*  Co-product of cereal processing
imdlustry in the Novrdic countries

= Can be a potential bioplastic

by varkery af terivigues suell as = Application aveas: fursiture,
FEeChnT monintng, S TriRARR, NITTAAT. 5 = &
fiwing, ave. electrical casings, packaging, etc.

« Swsceptible to burning: heabth
Bazand apd propey loss

*  Must be treated with five
retandants (FRs)




Lanosol: A Boon or A Bane?

.50 . L\
An elernen microscam Iaaps of lanoss!

*  Obtained from red marvine algae (e.g. Riodomela confervoides)
« Adibromo-4,5-dibvdroxybenzyl alcobiol
= [Effective anti-microbial agent and use in textiles is already reported

*  Hypoihesis: owing to the presence of bromine in the molecalar strocture, lanosol could suppress finme growth akin to
balogenated FRs

*  Previous studies have indicated that only 4 wi% of lanosol is a suitable amount in gluten polymers

I 4 wi% of aposol could have asimblar five petarding effect 1o ather ominated FHs and |'||i|li'r:|1|'|:|I||:|\||hlr|-|||'| bared |"1:I_=:_
shonld B Be wsedd b |'|1||3.lr||-| Ie svalenss Do ommskinbee the anaasl oF sistjkina lile I|Iu||1||lt1|||~n" .

FRs used in the study

I
Br\_\\)_‘
Pr, ] A
B oH N’LJ‘\@'
oH B
a, Lano= Lanosol b. TBBP= Tetrabromobisphenol A c. HBCD= Hexabromocyclododecane

The different FRs were added to gluten, which was then processed using compression moulding and tested for fire and
mechanical properties,

Mt ifeturiing: Fire tests: Cone calarimeter, Mechaniai fests: Y :
Covpression monidng L 94 and MOC fnsirgn



The Fire Results

Cone calorimeter resnlts

Specimen

O g TERO i eww ek ek
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All the FHs reduced PHRR but WGL had the lowest PHRR.

Five performance index, FPI {i.e. the ratio of time to ignition, TTI to PHRR) indicates the level of five harard. A higher FPI

specifies a lower level of fire hazard.

Addition of all the FRs increased the FP1 of the spmples compared to that of the neat WG,

WGL had ihe highest FPIdue to its long TTI and fow PHRE.

The Fire Results
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The Fire Results

Images alter 2™ fame application
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Char Analysis and Thermal Properties

From both char microstructure and TGA analysis, il
can be seen that lanosol performed the best amongst
the other FRs and neat gluten!

Char microsivuctuee seen

T mnalysis

throngh SEM i
Ll
2 T
Ehl
! L]
£
3 ]
L
L 8
i & P s M Bl T
# e 3w g W S Temperuinre (%) L
Tenspersimme {0
Mechanical Properties
Tensile Tensile Ttn‘si.le
Samples strength madulus straim at :
(MPa) (GPa) | break (%) e
WG 202+21 125006 394123
THEP lHe+08 39400 0.3+00 _
AT ‘
HBCTY 180+ 38 3900 D401 1) gam
WGL 113+26 37x03 300
Tensile praperiics

MNeat WG has a tensfle strength that is almost cqual to
commercial pohvpropylene.

The addition of all the FRs has compromised the tensile strength

and duetility of the WG polymer but the modulos incvensed,

The rigid FR paiticulates, being stiffer than the polyoer ifself,
resulied in bigher stiffuess of WGL, TEBF and HECD samples.

The crack formation in the FR added samples caused the
ductility to reduce.

Wiy FJrJ{q'nru-r l'fJ.rH'rl,fnfn'g Teiriainaed s filsl fogrie J'J'rry\._'fml' rfppﬂr‘dﬁ.’]pn
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Kirittgsrh,

SEM of tevsile fracfured suvfaces



Conclusions

Lanosol is a potent naturally-occuring FR in gluten bioplastics

Lanosol performs better than other conventional brominated
FRs

Lanosol reduces tensile strength but increases modulus

Lanosol should be used in gluten for targeted applications
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What is it about today?

» evacuation simulations -
why is it good?

« evacuation scenarios -
why to make?
how to make?

= repeated runs -
why it is needed?

« discussion

Evacuation simulations

a performance based
tool

for examination of
evacuation process!

a rapidly evolving field of
fire protection

new ISO standard for
validation and
verification of programs
72 programs in the
world

[ iﬁtﬁnétiﬁﬁéllﬁfﬂﬂ%’ J # a model is always a simplification of realty

use Pathfinder # it is very important what we simplify and how we

—— interpret the results



Evacuation scenarios

mode of use and the evacuation

Evacuation is a special field strategies
because it depends not only +
on engineering tools but also
heavily on human factors. a scenario is defined by
* a geometry
l * number and an initial

‘ distribution of persons
* the statistical composition of

the population

processes are the same! » fire scenario
It can only be estimated on
the basis of probabilities...

Mode of use

= several different uses can be anywhere

= try to form characteristic groups where
the occupants number and evacuation
conditions are similar

(|7 sport building «» concerts
i examples | » school gym « school year opener
» meeting points — many kinds of events



Initial place and number
= the mode of use gives the number of occupants 1

= the location is constantly changing parameter

o - design program
' choose tipical scenarios or fire safety

guideline

for initial place, maybe

extreme values ...
examples

-'"-.;-F'-d—

everybody inside «»
everybody at buffets

Geometry
OTSZ: ,every evacuation route is  other ways in regulations:
safe and occupants use them” » USA: 2/3 of occupants use the

main exit
* UK: if there is more exits or
stairwells, the biggest is out of

= this is the ,classic’ scenario

order
* EU: fire scenarios near the exits +
the biggest exit is out of order
we only restrict routes if smoke

appears on them
(based on a fire- and

smokespread simulation) There is currently no
requirement in Hungary!




Characteristics of persons

= fix parameters or statistical datas?
all the same «» diversity

e
36% use the

program

defaults!?

—_
o o

examples

T

may there
differences?

= given usually by gender
and/or age « if known!!!

= in Germany:
mean 50 years é? :
(10-85, SD 20) -;E

D & 8045 107§ 56 §% 40 4% 55 5C &0 &5 Ta TS5 86 A5 M
dbmr

disabled people datas needed !?
* assisted movement —

exact Hungarian]

HkSH - 2020
estimated age range

: 5 r.’ﬂ; -. i‘_f‘;';ﬁ;1 . G_LL
w0 L e HOE
WY ﬂﬁi




Pre-movement time

= for everybody different in a real

situation - o e
p—-l—ln-l - — : 1
= more and more data (from cctv - IR vk s
systems...)

= if there is no data — estimated
time based on people and
building characteristics,

between 0,5 and >30 min “ m “
I-l' ;
asiesp familiar automatic fire simple, cpen good fire protection
detection system flioors managmerrt

or ar ar or

awake unfamiliar na fire detection large, complex cuﬂ'q:ulle& with \$ @ ‘
syslam fioor plan minimum standards

Repeated runs

. statlstlcal values — repeated runs needed | There is currently no

Germany: 10 times or more : 3
®  international research: predetermined or ,as I rEQLlIJren'lent in Hungary! .

used to” or ,the SD should fall below a given ol
value”
L my opinion: SD may be between
0-30 s or =<10% of RSET ?

"  statistical analysis — minimum, wich is the significant?
maximum, average, standard deviation average or max?

; | if 20 runs, average 100 s, SD9s
{ example than confidence interval (95%) is between 96 - 104 s

—

S



Discussion

= ysually more scenarios
= due:

*  more type of usage
use different occupants
use more pre-movement time
try more geometric options
try more initial place options

= if statistical values — repeated
runs needed, but more accurate
modelling method

= statistical analysis — minimum, the significant will be
maximum, average, standard - the confidence '”EEWm
deviation, confidence interval estimation (95%)
estimation ..
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Introduction - Abstract

MNowadays, the pgmcu:nie of n;tlart urban deveiquent is already a ppnntv in
modern urban planning an Y}eupment rli international trends,
nath:ms almost without exception have a smart city development strategy.

A!thciﬂ I:e European Union does not have_co Fre#’:enswe smart cftg
reg afion & area Is receiving special attention. The amework program
f the Eu’ Wplca are; energy efficiency,. resuyrce E&mage ent, econ ml%
cmmpetttweness tnn vation and co munities involv in _the renewa
m.fern nce. Within the framework the European CDIT!ITIES ion's JP% join
ese? gru%rammin? initiative, LIrI:-an urope has aunc% resea

deve crpm nt Cooperation. The pmgram addresses Eurnpean urban develo ment
in five thematic areas; urban economies, prc-sperc}tv and finance, res1hent
environment, access and connectivity, governance and participation.

The evaluation system sugpor‘tir;:_g the 5 art strategies of Hun abrian settlements
defines mm ex indicators accordin e atic a ea In six subsystems: smart
rmobility, smart enutmnment smal e, smart ving smart governance,
smart ecmn {m«n One of the moniturmg tu?‘ni_[m the art lw{gr}jg subsystem is
safety. ts monitoring topic we research how t ture of fire protection -
one of t e cnrnerstnnesu safety — in smart cities w evelop.



Goals, methods

_-_!,'_.'. fiekhi
LI T ]
i

Goals:

. Develoﬁe a smart fire protection
networ

* Evolve a fire safety big data base

Methods:
» Investigate the possibilities in smart

city strategy

» Research the monitoring topic in
smart_living subsystem in terms of
view fire safety

About smart cities

No generally accepted
definition:

Smart city method is one of
the methodulut]:jies of

settlement deve

opment



Smart city subsystems

« smart mobility
« smart environment
* smart people

(+smart living

* smart governance

* smart economy

Monitoring topics in smart city subsystems

-

*» Education

* Environment
« Climate

» Governance
» Economy

+ Safety

* Traffic

* Etc.



Safety in smart cities

The main monitoring topics in the field of smart living:

« Housing

« Social situation
- Health

« Lifestyle

- Safety

Fire protection principle in smart cities

-
E B o hre cusber Technoogy

o | - Fire alarm systems
- «1}) il L . [
El“ q(t ﬂo_’ « Fire protection network
'ﬁ\; {‘PL! — « Fire protection big data

@ * o
u ::I.-o :p.% ?

« Smart fire prevention
« Smart fire protection systems

« Smart fire interventions




Conclusion

Available options:

Smart fire alarm systems which
evolve a network concentrating
on disaster management

Next step:
Integration of city-level fire

protection systems to develope
a fire protection network

Results

« We identified the location
of fire protection
development in the field of
safety one of the
subsystem of smart city

« We determined how to
integrate the base of
smart fire protection into
the available system of
disaster management
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Abstract

In increasingly complex buildings planned heat and smoke exhaust is
critical to ensure safe escape routes. The cooperation of various types
of fire prevention equipment was examined in full-scale tests.
Meanwhile, the developments in measurement methods allowed for
more detailed investigations. Full-scale tests by Dr. Covelli et al.
demonstrated that targeted smoke extraction is essential in places
both protected and unprotected by sprinklers, However, both
functions should be considered when creating a system. A series of
French studies, concluded in 2020, in addition to further reaffirming
the current principles in regulation, presented the 10 golden rules of
natural smoke extraction.

Keywords:

seamless cooperation of fire prevention equipment, full-scale fire
tests, heat and smoke extraction, effective life protection, sprinklers

Main stages of developments
= 2014 - OTSZ Protection goals and priorities -
engineering approach

= Built-in fire prevention equipment -
Investigation of cooperation and efficiency

» Full-scale test - the first relevant fire
experiment, Gant 1998

Measurement methods - developments in
A tools and methods, Covelli

Developments in IT
Complex studies 2018 - 2020, Osmose FFMI
= Efficiency - Summary Statutes
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Built-in equipment and
protection goals

Life protection
quick alarm

providing the conditions of escape and rescue
- a layer of air with low-smoke content

Value protection
decreasing the time needed for fire detection

decreasing the time needed to start
extinguishing the fire

providing the conditions needed for firefighter
deployment

reduction of heat and smoke load
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Cooperation of NSHEV and sprinklers

Flue gas temperature (°C) Sprinkler With Without
500 T R e i placement NSHEV NSHEV
i im compared to
the fire
400 6m Center 139 sec 140 sec
3 meters 334 sec 344 sec
300+ 3 — 6 meters 367 sec 405 sec
HALT 6 - 9 meters | 420 sec 437 sec
200
_ _ No significant difference,
Lol (Covelli: temperatures b+ sprinkler release is faster
measured at sprinklers h diin itk f
Al in connection to the fire whnen used In € presence o
| 7 distance) NSHEV
fime (s) —s
O 100 200 300 400 500 600 700 800

Detector, sprinkler and NSHEV cooperation
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tejedd tiiz al‘aﬁm.hﬁg.emaq 8
3 ném. ok emet. {Gerd Jung)
Only sprinklers Detector + spinkler + NSHEV

Fire spreads, temperature decreases

Intense smoke development, flue gases
suppressed by steam - escape route?

1.fire detection 2. automated smoke exhaust
3. activation of sprinklers

Thermal load reduced drastically = life and
property protection
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Complex tests 2018 - 2020

g oot (ke) activating smoke
é exhaust before
L5 H u
s sprinklers
1,2 —
] —
o9 g less soot
0,6
— after acitvating the first sprinkler
E activating smoke exhaust and first sprinkler together
03 /— L — —— acfivating smoke exhaust before the first sprinkler
_/ s '. no smoke exhaust opening
0.0 ' == T smoke exhaust opening
0 1 2 = 4 5 6 7 a 9 10 1] — activation of first sprinkler
{Commercial building: 4.300 m2, 20 NSHEV, 528 sprinklers) (OSMOSE 2020)
time (min)

10 golden rules of natural smoke
extraction

Natural smoke exhaust is:

o Effective regardless of the number and size of the vents, if the effective
opening surface is adequate.

» Effective with both facade and roof smoke extraction.

e More efficient if
» using smaller smoke compartments (more prevalent thermal drafts)
increasing the size of the effective opening surface
increasing the size of the air inlet surface
the air inlet surfaces are located as close to the ground as possible

in a building exposed to wind, the facade smoke and air inlet vents
are located on the same facade.

XWX Y

= NSHEV and spinkler systems complement each other if the smoke
extraction vents are opened before the activation of the sprinklers.
e Natural smoke extraction and sprinkler systems are more effective if

» the effective opening surface is distributed over several smoke
extraction vents,

» the sprinkler head is located under the smoke extraction device.
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Abstract

There is a continuous change in building technologies and in
building materials. The risk of serious facade fires has been

increased due to extensive use of combustible materials on

facades during the last 20 years.

The existing national testing and classification methods shall
bﬁ reviewed and modified regularly in order to follow these
changes.

This presentation briefly describing the alterations and the
ge;uﬂzenatures of the Hungarian testing standard MSZ 14800-



Introduction

* The fire propagation on facades is in the
focus of the international research activities.

* The tragedy of the Grenfell Tower (2017)
catalised the national and European efforts
in this field.

* The finalization of a common European
approach is in progress but requires some
more years to reach a European testing
standard.

* Full-scale facade tests are currently the only
method available for determining the fire B cing
performance of complete assemblies. which-burmed-at-1000z!

-
Introduction
Rapid fire Restricted fire Burning External fire
propagation propagation debris or radiation
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Methods - National testing methods in
Europe

Test methods Countries using the test
method

Leredmdia it I Poland

_______________ P11 I LK, Republic of Ireland
17 Switzerland, Germany

ONORM B 3800-5 Switzerland, Austria

Priifbestimmung filr Aussenwandbekleidungs- Switzerland/ Lichtenstein

systeme = =

Technical regulation A 2.2.1.5 Germany

LEPI]_! 1 e France
MSZ 14B00-6:2020 Hungary

SP Fire 105 Sweden, Morway, Denmark

Engineering guidance 16 (unofficial test method)  [EHIEGY
1SO 13785-2:2002 D slovakia

1SO 13785-1:2002 Czech Republic "

Methods - The Hungarian method

Large scale method
Single vertical wall with two openings
Real rooms behind the testing wall
Fuel: 650 kg timber crib, 3,2MW
Duration max 45 min (0-15-30-45)
Outdoor or indoor

Inspection level

Fire chamber

Timber crib




Methods - The Hungarian method

Scope:

1.Combustible and ventilated facade solutions
applied on non-combustible basis wall

2.Special facade solutions, where the vertical
distance between the openings is less than
a certain value (1,3m)

3. Other fagade structures with openings -
solutions without non-combustible basis wall -
solutions including a fire barrier - other
innovative solutions

1.Fire spread (horizontal/vertical)

2. Temperature measurements in 18+16
locations (calculated temperature
difference + if neccessary temperatures
in floor connection)

3.Falling parts (< 5 kg)




Methods - The Hungarian method

1.Fire spread (horizontal/vertical)

2. Temperature measurements in 18+16
locations (calculated temperature
difference + if neccessary temperatures
in floor connection) :

Fire spread

3.Falling parts (< 5 kg) AT

Results

» The Fire Laboratory of EMI performed more then 200 tests
with the former version of the standard (mostly thermal
insulation systems (ETICs) and claddings).

» A ot of experience has been gained over the years.

» In 2019 the Hungarian Standardisation Institution trusted
the EMI LLC. for drafting a new version of MSZ 14800-6.



Results - Changes in MSZ 14800-6

1. Moveable wing wall - optional

Results - Changes in MSZ 14800-6

1. Moveable wing wall - optional




Results - Changes in MSZ 14800-

2. Additional thermocouples for inspecting
the fire propagation

ai
b
3
[
1
[
1
|
i

Results - Changes in MSZ 14800-6

3. Measurement of smoke density and toxicity - optional

Seaxce;
hitpa:haww il comicontant/ 3a38hBad-5BhE-
11ep-a520-dd0eT 1i=bbe Y




Results - Changes in MSZ 14800-6

4. Additional reguirements relating to the testing rig (size,
material etc.)

5. Additional requirements relating to to measurement of
falling parts

6. More detailed technical drawings.

Discussion, Conclusion

In conclusion, the new MSZ 14800-6:2020 retained its key
features and was enriched with many new developments.

It is also one of the most advanced test procedures in
international comparison.

The currently optional test parts can be displayed as an actual
requirement only after longer experience with it.
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Abstract

Fires of passenger motor vehicles are a part of life. They
can be seen in the streets at any hour, and most often
happen when the vehicle is parked. The article deals
with the effects of simulated fire on the structural
elements of cars (doors) while recording the
temperatures and the flow of radiant heat. The
experiment was carried out in a fire room and verified
the methodology of evaluating the behavior of car doors
under thermal stress caused by a fire from a liquid spill.
The results of experiments can serve as a basis for the
car fire simulations in both enclosed and open spaces.



Introduction

Methodology of the Experiment

- experiment focused on the thermal stress the car door
is exposed to in the case of a fire at a car park or
parking garage,

. in the fire room of the VWUU, a.s.; Ostrava Radvanice;
Czech Repubilic;

- 6 termocouple (NiCr = Ni) on the door;



Measuring position
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* Gtemperature sensors.on the doors

« indcistion with petrel BA 95 {20 Hres)

+ gizpaftank was 0.5 mx 0,6 mx 0,2 m-car windaw
posdion

Results
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= After 10 minutes,
decrease the flame -
a e consumed the oxygen
— i * Max temperature was
160 °C




....... flOOr position flame
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= After 10 minutes, decrease the
flame -consumed the oxygen,

* Open the door to buming area
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Discussion

doors ignition are problematic in case of no wind -
damage occurs, but seldom initiates,

We have to:

+ change the position of ignition at floor level or below - best
heat radiation,

refine the measurement using heat flow sensors,
« compare results from external experiments,
« adjust the measurement methodology.

Change the measuring position

. o R e N
B _ = ke

* Gtemperature sensors.on the doors

« lnicistion with petro! BA 95 {20 Bires)

+ szeaftank was 0.5 mx 0,56 mx 0,2 m - car windaw
posiion

* Heat Flow Sanzors
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Conclusion

. Both experiments represented pilot trials,

. All experiment - conventional fuels - What the others?
- LPG, CNG....
Hydrogen...
Hybrid and electric vehicles?
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Abstract

. Modelling of fire behaviour represents an important
part of fire science or fire engineering allowing the
experts to study and understand behaviour of a fire.
The outputs of fire modelling are important as for fire
prevention, fire investigation practise, but also for
buildings designers and for incident commanders
(firefighters) to choose the most effective and safe fire
tactics. There are introduced the fire models and
software used for compartment fire modelling.



Introduction

An integral part of fire engineering and fire safety of buildings
is the knowledge of the combustion process and predicting the
dynamics of development of the internal / compartment fire.

In recent years, several camcFuter programs, computer fire
models have been developed, that allow to model the course of
a fire. It is a very progressive approach, which has its
application in the design of fire safety of buildings, selection of
suitable materials and structures, design of effective stable fire
extinguishing equipment or in fire investigation, verifying
specific scenarios of fire origin and development.

This contribution is devoted to a introduction of the issue of fire
modelling, as well as individual software used for this purpose.

Basis for description and calculations
of fire development in fire dynamics

+ The description of the development of a fire In the fire dynamics is based on
daaa on the rate and amount of energy released, energy transfer mechanisms
and environmental parameters,

Fora qu?iitative and guantitative description of fir s,cit is necessary to
proceed from lihe definitions of basic concepts in fi ynamics an:ii from
calculations related to the cunahL%sPun process of relevant materials, the
urElg[n, propagation and spread of fire an ctors a Eé:tln re dsf-ve!n:r?ment.
For the corrett calculation (estimation) of the rate and amount of energy
rFEE sed, the decisive characteristic is the volume of combustible materraé
{fuel). To obtain input data, we can also use the results of experiments of fire
parameters of flammable materials.

In the case of flammable ligquids and flasnmabl po!vg'leri solids as wel| as
some products, thanks to the Experlr? nts performed so far, accurate data on
released energy, burn-up rate, rate ormation and concentration of flue
gases, etc., are avallable in various databases. However, in the case of the
use of such data, the availability and speed of uxa/%gn access must be
considere mda iPec!fjc,case, i.e., ventilation conditions. When a;&plwgg
computer model n? it is ap[%rn riate to use software that has a database of
materials in order fo select the most appropriate energy release rate curve.



Fire models and compartment fire
modelling

. Fire modelling can be considered as one of the tools to
understand the behaviour of fire. This tool can be used
to verify individual hypotheses, fire scenarios or to
obtain a description of the course of the fire.

. Fire models can generally be divided into three large
groups. These are empirical, physical and
mathematical models.

. Mathematical and physical models are mainly used for
modelling of compartment fires.

Empirical models

. They are based on experience (empiricism) obtained
from observations of previous fires and fire tests,
based on which are derived physical correlations and
laws describing the behaviour of fire under specific
conditions. The models solve the fire process in 2D
space.

- They involve a very limited range of combustion
physics and chemistry and perform a quick calculation
(usually a serial computer is sufficient).



Physical models

A physical n:urodel is an artiﬁciallz_'created otg‘ect tha cctlan be
used to clarify a physical phenomenon or néw knowledge.
Models aimed at describing the course of a fire try to réproduce
the phenomena accompanying_the fire in simplified physical
conditions. Therefore, no physical model captures all aspects of
the real phenomenon and cannot identify with the real
phenomenon. The real ﬁhyslcal phenomenon is alwars more
complex and complex than its model. Physical models are also
usugllpf more time and money consuming than mathematical
models.

The purpose of physical models is to imitate a fire under
simplified physijcal conditions. '_I'he_cilmelnsmns of these models
are different. The course of a fire in real conditions is most like
large-scale tests.

Mathematical models

L

Mathematical models are based on the numerical solution of
diﬁerentiai equations solved for real values or for discretized
temporal or spatial quantities.

Mathematical models are used to mé:_dgl ﬁ?s in ﬁm?il-ﬁcaie 3D
s?lacgs. Thejr development was cgn ‘|tm?re bﬁ_t e formulation of
physical and chemical processes during fires. These models are based
on the laws of conservation of mass, momentum, epergy and |
component (equation of state), fuel combustion and thermal radiation
models. In this way, the phenomena occurring at any point in 3D
space can be detgll'_lmmed relatively accurately, while the individual
points interact with each other.

Mathematical models can generally be divided into:
deterministic models, in which the course of a fire is determined by
physical and chemical processes; and

. E’mbabifist'c meodels, in which the development of a fire is describaed by a
hole set of random events or phenomena.



Deterministic mathematical
models

"

Deterministic mathematical models are further divided
into zone models, field models and simulation
models.

Zone models: generally, are divided into single-zone
and two-zone. Zone models are greatly simplified,
they neglect the heat capacity of objects in the room,
the friction of liquids, the time required to transfer fire
products to the ceiling of the room, etc.

Systems based on the application of zone models
include ARGOS, CFAST, BRANZFIRE.

Deterministic mathematical
models

practice, The me consists in creating a t mensional computationa
network, where the properties within one cell are constant,

CFD fjrlg prugagatiu? models are based on gas dynamics and on the experience
gained from the use of CFD cm'%uter programs based on the laws of conservation of
mass, momentum and energy. The calculation is based on partial differential
?u?'tmns, Mavier-Stokes eqq?hons containing t ser:ﬁnd

t rs e, r id

derivatives by fi se equations address amics
in uce:ﬁ by Lea releage{k qnst%ﬂng nd:lﬁr:ma internal Torces. CT’-I models
generally include sub-mo

rom fire, co
ﬁ o
combusfion, heat transfer, o: ﬂ%trt?é@ﬂ?:i‘f e reted e pas

Field moﬁils: are udften referred to CFD (C mpulﬁntmnall Fluid Dynamics) maodels in
Ly o Trree— i i

rivatives by space and
ow, gas dyn

s
' . : : m&d_e?s are based
on RANS (Reynolds averaged Mavier = tﬁlkﬁSS e%uatjanﬁ, 'ﬁhl@h aﬁ: time-

?pr%r :-m'g ed equations of motion for fluid flow, originally designed to dascribe
urbulent flow.

Amaong the mus;used CFD systems, based on the application of field models, which
can be used in the_case of moadellin e behaviour of com r'tﬂjer]l:_flr'ES elong
systems such as Fire Dynamic Simulator - FDS and its graphical interface

rosSim and SMARTFIRE.



ARGOS

+ The ARGOS program s based on the application of a_ zone model. It Is used
to calculate and evaluate the fire risk with a prognosis of the $prea of
com !ustmn p%dugts, temperature development’in the case of fire, heat
transfer, etc. The fire can be modelled in the range of several rooms

simultaneocusly.

+ ARGOS allows the documentation of ri I-s:aniaivlsis online rpresentatiunn
simulation results, co tgins system for ca r:!u ?tﬁngt eaction time of the
sprinkler and also includes the time of arrival of firéfighters. In the ARGOS
'qr-::h:i‘ge, the user can choose one of t}iffere L types of fire [ﬁui:ds fire, hcg.nds

re, liquid bottle fire, object decay). In addition, it allows the user to se
thefr own fire input data.

RGOS Prwides output information Stexts tables and graphs), that is why it
oes not require subsequent processing of results in another program.

«  ARGOS is mainly used by researchers, insurance companies, fire
investigators and industrial companies to prevent major industrial accidents.

CFAST

« CFAST prese?'ts a consolidated model thﬂt allow !'T]FﬂdE”ri ufth%s.;iirgad of fire
and smake in the entire environment ?ln all rooms) of a parficular building.

« It :ras dﬁue|ape in the Fire Rese Lﬁh Division of the Natiun?l Institute of Standards
and Technology (NIST). It is avai e as a freely distributable program.

. P: isa I:wnazgnﬁ J]re madel thali:__cpredi the temperatures caused by la fire within a
ragmented bui mg ftnﬁ_alowf_ model a éra in up to 30 rooms ?nmu taneousfy 4
substructure of this Uldlnﬁ is divided into an urEéz-er and a lower layer of gas
t z?n in the sense of th$ zone of the fire model indicates the Ial;pﬂ-s hat a
elled). In the case of a fire, the products of combustion are usually sprea
the nsillnlg flow of flue gases from the |lower layer to the upper Iag r. The engper ure
gl_ﬂ%ar: ayer s the same and Its evolution over time Is described by a set o
ifferent Equatméw emri rom the basic law of conservation of matter an
energy, The spread of smoke and heat from zone to zone is given PH Empirica
carre?tlpn . ause the eguations used o calculate ES%I:FEI of fire and srng_ilce
are reiatively computationally lnienmﬁe, simulations in CEAST when working with a
regular personal computer usually take only a few tens of seconds.

« It uses the SmokeView program to display modeling results,



BRANZFIRE

+ It is a computer zone model that allows to model the spread and

calculate selected arametﬁra of fire and smoke s%mul ane?usrlT\( inup
to 1 r?ans. t includes a flame propagation and fire development
mao 7I lly applicable to con?partment ire modelling, It is_designed
mainly for modelling corner fires in accordance with ISO 9705,

I.e.
corner test, The flame sgread and fire deyeinpénent model is based
on the appf;catlon of mathematical equations derived by Quintier.

+ The input datahtc the cﬂeliin% are dai:a obtained from a ccni?al
calorimeter. The model allows to calculate the temperatures of gases
:r}lndiﬁ1dua! layers, the height of the neutral plane, pressure {gn rate
of air flow, surface temperature, 1c~:~|'s1:s=.-|'t1: and concentration o
combustion products in individual rooms of the structure.

« Currently, BRANZ is gradually replacing this program with the newly
developed B-RISK pro?r m, which #5 a combinafion of deterministic /
p_rc:b? ilistic fire mc:dg that allows fire anq‘smcke propagation to be
simulated indoors and uses the Maonte Carlo probabilistic simulation
method in simulations for repeated iterations of the same scenario.

Fire Dynamic Simulator - FDS

. FEFrlev-'arE for computer simulation of fire, in which CFD model of fire is implemented,
able to use computing capacity of current computers.

ED% is %enerallv a cc}rﬂplex software system that simulates the ﬂtgw af gases induce
y fire, the spread eat hz Fadlatlﬂn, combustion, estimating the corcentration o
substances released during a fire

« It can simulate fires in various structures, such as buildings, garages, tunnels,
technical equipment (e.g., cars?

It does not need to model ratﬁr»at to solve gas dynamics, so it can also solve, for

example, the movement nxic gases in areas without fire, input data is entered
usin lI:I; ingle text input file. The%hust cl?ﬁ?cuﬁ is often to gefliﬁll-ie the geometry m?tﬁe
modelled space.

« In |'c:ru:ha-r to make the simulation of a ?re as accurate a% possible
define the geametr% an erp es of all structures, o nJlects and %penm s in the
gven_sg:ran: BCEss ar the fire and its rgpaganén cg:lellgn : Ef-?en |n% n g 1&ir

mical_an phvsalca properties, they can then act as a T.urrle to the spread of fire
a %HF flow, conduct or iate heat, or burn. They can a g% ampen the intensity
of the fi they are not affected by fire and have no effect on the

it is necessary to

re or'be inert to it
fire).

+ To facilitate the work, it is possible to use graphical user interfaces such as PyroSim
or BlenderFDS,



SMARTFIRE

. It can simulate hot, turbulent and rising gas flows in an
large and fragmented object. It can work with an irregular
network of control volumes. Combustion can be defined by
the volume source of heat or the amount of gaseous fuel.
In addition, it contains a predefined library of materials
that can be added.

+ SmartFire is also one of the few models that can work with
the evacuation model - EXODUS. The results of this model
are close to reality. This creates a link between the model
simulating the fire scenario with all the manifestations of
the fire and the model aimed at determining the time and
course of the evacuation.

Conclusions

. The technologies used to study fire behaviour parameters
currently have progressive scientific and computational
tools Iio _makeds%pl icant degnces in fire engineering,
notably in modelling the fire behaviour in a computer
environment, and further in the development of fire safety
standards for constructions, construction elements and the
entire constructions.

. Disasters, such as the collapse of the World Trade Center
in 2001 or EhE}. atastrophic fire of a multi-storey
residential building in London in mid-June of 2017 have
shown, that new approaches, progressive and
sophisticated methods and téchndlogies must be
implemented in fire engineering.
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1. Abstract

The coating of buildings and facilities with insulating material is of paramount importance in
connection with energy efficiency. Insulation is manufactured differently depending on the type, but
they are certified according to a uniform standard [1].

In the present dissertation, we examine the three most common "white" EPS, XS and graphite
materials, whether the so-called EUROCLASS EN 11 925 so-called small flame test. Furthermore, do
the effects of cutting surfaces in practical use on fire protection show a difference between "factory
cut” surfaces and "home cut”,

The small flame test showed that since there is no flame combustion, so the flame propagation does
not give a meaningful qualification among the EPS samples., Therefore, further tests should be
continued with radiant heat. On the other hand, the radiant heat reaches the matenal over a larger
area, so that an early effect of the fire can be better modeled. Burning of the materials is always
preceded by the preliminary heat load, with significant damage, which already makes a significant
difference between the individual samples. This is because the deformation increases at a very faster
rate than the burnout itself.



2. Introduction of the presentation

Due to the diversity of the materials sold, the differences due to the production
technology, the different areas of application and the wvariety of coating systems,
completely new features appear [2] [3]. That is, they will behave differently not only

under direct flame but also under heat load.

When non-flammability, fire propagation limit, chemical composition, tensile strength,
densities, thermal conductivity value are given in the rating, the features related to

thermal radiation are not. Yet the presence of flame is always preceded by heat.

In our work, we examine whether it is sufficient to give a direct flame effect for the
classification of insulation materials, or whether heat-insulating insulators exposed to

radiant heat show significant damage.

3. Insulating test material samples based
polistyren and and their characteristics

1.Group : For the small flame test ; EPS (white) and graphite systems are compared,
Both samples have different factory surfaces: "factory cut” edges and "home cut”,

2.Group For the effect of radiation thermal heat (EPS, XPS and graphite systems) are
compared with a factory surface . . The tests were performed on EPSE0, EPS100,
Graphite, Flame Retardant Graphite, XPS, XPS expert materials. The size of the test
samples is 10x10 cm and their thickness varies from 15 to 25 cm 0

{41 (51



4. Test methods

4.1 EN ISO 11925-2 reaction to fire tests-ignitability i«

OF BUILDING PRODUCTS
SUBJECTED TO DIRECT
IMPINGEMENT OF FLAME-
PART 2: SINGLE-FLAME
SOURCE TEST

Measurement methods: Surface
ignition graphite and white EPS

Edge ignition graphite: graphite
and white EPS

Sample thickness: 10-17 mm,
size: 19x 10 cm

|
L
Lq Sampie holder rmetal l

Six-channel data logesr i3
connected to the display
[rhaniter)

T

Radiant ghowing iren
e (750 C)

Radiation power control
wnit

The test is based on the ISO EN 6941 standard, which includes
the radiant heat-emitting iron core.



5.1 Result of EN ISO 11925 of EPS (white)

and Grafith (Gr) |
The "Single-flame source test" according to EN
1SO 11925-2: 200 specifies whether the rate
of flame propagation after the surface and
edge ignition, wusing an ignition source,
reaches the upper control signal. and other
experiznces (eg burning drip)
Furthermore, we set the.-.l:t.u;rr-ﬂﬁmug_h time

for different thicknesses.

[7118]

5.1 Results of radiant heat testing of expanded
polystyrene foam.

Tlackness ad 15 crn control lwit

Tsckneds aisd PS5 e comtrol il P
3t "

L]

Thikmeresiil comiml

naagyle 2enal i by

Small Flame Test - Relationship between Sample Thickness and Test Control Limit: Surface (I)and
Edge (r} Ig_nitiun 91



5.2 Results of radiant heat ac. EN 13 773 in
EPS (white) and Grafith (Gr)

Group 1 Maximum temperatures reached in Graphite samples:

-
Measured results

Group 2 : Maximum temperatures reached in white EPS
samples

s M. TEM.



Group 3 : Maximum temperatures reached in white XPS samples

5.3 Results of Weight loss test

= Eyrg RS

NP Wl fenip

[

——

Tarmg

For denser XPS products, we get
higher losses occur due to heat..
We can't really talk about
combustion, but the evaporation
of additives and the release of
gases can cause a tenth of a gram
difference  from  additive-free

.- white and graphite



6. Discussion, Conclusion

The small flame test did not provide enough infoermation about the samples,
i.e., it does not show the difference between each sample because there is no
flame combustion. The following tests must be carried out with radiant heat.
On the other hand, the radiant heat reaches the material over a larger area,
so that an early effect of the fire can be better modeled. Burning of materials
is always preceded by a preliminary heat load, which also has a damaging
effect, The deformation also increases at a much faster rate than the burnout
itself. Furthermore, our test series highlighted the importance of the surface
guality: what surface the heat meets: a surface cut with a factory heating
wire, or a sawn / polished surface
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1. ABSTRACT

When assessing dust exploslon nsks In industrial environments, one chailenging and pooriy understood guestion i "what
should we test™? For liquids and gases, flammability data {at least under atmospheric pressure and normal temperature
condltions) are well understood and avallable In the open literature for most common liqulds and gases.

Such data for dusts is more |imited because of the major impact of particle size, molsture content and even particle
marphology,

The complexity Is compounded often as many products are made up of a number of components, so that there is a virtually
unlimited number of “materiais” in existence with properties different from the individual components. Even worse (s the
situation that those secondary components are not always obvlous In the name.

The main hazard characteristics of powders associated with dust explosion can be categarised as ignition sensitivity, explosion
severity, flammable Iimits and electrostatic propertles ..

Main hazard characteristics of combustible dusts
— Igniticen sensitivicy

— Explosion severily

—  Flammabla limits

—  Eleckrostatic proparties

The maln hazard characterlstics of combustible dusts can be determined by laboratory tests.

This presantation provides some insight into what tests need to be performed to design the appropriate eguipment for an
explosive hazard for a glven explosive technology, to select appropriate explosion-progf equipment, and to identify explosive
zones In accordance with the ATEX Directive,



2. COMBUSTIBLE DUST

Combustible dust;: finely divided solid particies, 500 ym ar less in nominal size, which may form explosive mixtures with air at
standard atmospheric pressure and femperatures

Combustible flyings: solid particles, including fbres, where one dimension is greater than 500 pm in nominal size, which may
form an ﬁgnggsfve mibtLre wﬂ iﬁ' at standard atmosphenic j:ieélsure and lrmp_e.r:‘%.rra
D B B e Ay e : ;
Non-conductive dust: combustible dust with electrical resistivity graater than I1x10° 2m — -
Flticles produced by ageicileunal and chanical (ndyatiy such a5 cafeal rains, Hour, milk powdsr, pharmacauticals, anlnal lssd
e coal Hhat settfe on eRninment in Jayers wnd R ciouds af dest i the amr
Conductive dust: combustible mefal dusts and other combustible dusts with electrical resistivity egual to or less than 1xI0°0m
(Metal dust is treated as conduchive dust because It s assumed that surface oxidation cannot be depended
upon to always ensure electrical rqﬂsﬂv%mur than Ixig°2m) I R )
Peista paprticles wieh As Aleniidny or, TikNNum that sre depagited on soiionirent s dust (syers Ao foom s dust shosds i the
fiair oot
Dust GRouUPs IN ATEX

Type of combustible dust present i the atmosphere:
IITA - Combustible flyings
1B = Non-conductive dust
IIIC = Conductive dust

3. WHAT IS THE DIFFERENCE BETWEEN A DUST
FIRE AND A DUST EXPLOSION?

FIRE DUST EXPLOSION

Ignition source

Suospended
pa]:tlcles Eﬂ,‘,‘ﬁﬁmn
Combustibles: Oxidant
particles

Confinement

11 orfrnible SR t e W% mrtanitle
% i -m“ Fxplosive avea T"".M 118 air

(11 (21 [3]



4. PRIMARY AND SECONDARY DUST EXPLOSIONS

Combustible dust explosion

Hisal Wavw

Primary Explasios

DUST CONCENTRATION RANGES

ST AR
HETREAE

ALl &
[iree

Al e o
pamy e

[0 Coatt rw

Meal from grirrary soinsion
il et Ekue

Recondary Explosion

Saae L ol el

i1l 121 141

fasnr
DO

{ i

AL (36 SWEESUTRIET P LI T VIR ]

[Pt el

il e Py

5. DUST TESTING FOR FIRE AND EXPLOSION PROPERTIES

How could a dust be ignited in this process?

Hot surface

Salf heating

Electrostatic spark

What would be the consaguences?
Can the dust explode?

How do I design the p'liinl: and process to preventor
minimisethe consequences of an explosion?

can I avoid dust clouds capable of exploding?
How viclent would an explosion be?

‘Can the explosion risk be prevented by excluding air?

Tesl

Layer ignition test
Cloud Ignition test

Minimum ignition energy

Tast

Vertical tube test
Particle size analysis

Tast

Minimum explosible
concantrate

Ken Pmax measurement

Limiting oxygen
concentration

Maln Purposa

Used to specify sguipment surface
temperature |Imits

Safe use of highly Insulating
materials, and cther precautiens,
against statlc electricity

Main Purpose

Are precautions against an
explosion risk needed?

Main Purpose

May demonstrate the risk is
minimal In sema applicaticns

Design of explosion vents or
sUppression system

Used in the design of plants
protected by inerting



— Ignition sensitivity:

— Explosion severity

Main hazard characteristics of combustible dusts
Minimum Ignition Energy (MIE)

Mintmum (Cloud) Ignition Temperatiure (MIT)
— Flammable limits

{5 mm) Layer Ignition Temperature (LIT}

dust explosion constant (K} and class {56)
— Electrostatic properties

Explosion severity analysis using 20 L or 1 m” sphere:
The test generatas data for maximom dest explosion presswre (Prad,

6. SAFETY CHARACTERISTICS OF DUST SUSPENSIONS

— Powder valume resistivity

Uuzriptian®

— Limiting exygen for combustion (LOC)
— Minimum explosive concantration (MEC)

(1] [2]. [4]

Enample inshasirisl

applcation’

Laranyre

a1

7. MINIMUM IGNITION ENERGY — MIE

show how aesy g dust ciood can be dgnted. The

The Minimume fgwiblon Energy (MEE] s wery
impartant for dust explbsion risks analysis, i wol
MIE is equal fo the mimimal anargy reeded to be
Brought by a spark fo & dost doud of & @hen
concantration fn onder Bodgnite & folowdng &
Spacific expanimental procedlre '

This fesr mechod covers the deberminalnon of the

mnimum ignition energy of a dust cleed i air by

method provides o relabive measure of dgnition
saysinivity of 8 dust choud.

{3} fo]. {11

a Igh volrage spark. Data obtaved from this tes

a gust cloud explosion,

MIE typicafly ramge from 1 m? to 2000
The lower the MIE, the higher is the nsk of
famition.

explosion as & very small erergy Input cai oigger

MIE = 3 md showld be processad with specific
measuras, the dust & extremely -sensitive o




8.1 DETERMINING DUST EXPLOSION PARAMETERS

£2). [55. 7). 18]

The maximnin explosion dvemressue o and
the-maximum rate of pressure rise {dp/dtimax
o the explogion constant. Kimas (KStualua)
desorifie the reaction befavior of a dust

Testapparatus

Chenvcs fgnfters with a ol energy of 10 &2
ave ysed a5 the ignition spuwce in both coses,
Test procedore

The procedura i similar te'that bsed in the test
af the axplosiifity of dustial mixtues. The

chanpe in pressure with time s plotted and
wsed fo defermine the valwes for the

explosion overpressura pm as wel a5 the rate
of  presswe rse  (deddtlm. The tests  are
pefformad | over a. wide rangs  of dust
concentrations unal the makimim walues for
the expiosion sverpressure and the rare of
pressure fise g found.

The determination of the maximun explosion
OUEIPrEssure’ fue, 800 e maxinum jere of
pressie e (dofd e

Flwt o pranaum rsn (il

8.2 MAXIMUM RATE OF PRESSURE RISE, Kyax (Kst VALUE)

{2 [55. 7]

Powder explosion severity will be defined by two characteristics:
— Maximum pressure during an explosion {P...).
= Maximum velocity of pressure elevation (dP/dt) ... basis for the Kst

calculation; Kst being & constant
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9. LIMITING OXYGEN CONCENTRATION — LOC

{21 [55.17)

The imiting axygen concentration is defined as the highest oxygen
concentration in a dust/alrfinert gas mixture ot which an explosion _ft,rs_t faiis
ta take piace. The limiting oxygen cancentration depends on both the dust

and the inert gas.

The tests for determination of the limiting oxygen concentration are
performed inn the same explosive veszel. An explosible dust concentration is
first determined which is then lowered in subseguent tests until the dust
suspension can no longer be ignited.
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10. MINIMUM IGNITION TEMPERATURE OF DUST cLouDs — MIT
Godbert-Greenwald Furnace

The igrition tempersture of
dust chowds fn contact with a
hot surface. was tradiionally
detarmingd iy the Godtert-
Greanwald furnaca,

I s apparatus,  the
intamal surfoce of & verticed
cylindrical ceranic

tube, open at the fower end,
(ke at & KnoWwn, sonstant
temperatine and o somple of
the powder Js dspersed as a
dust clowd inta the  tuba
from. abowe by 3 ast of aif.
The automatically comtrofied
temperatuee of the nharmgl
wall of the tube is changad
b shaps and the experiment
repaated’ unbil the mimimuom
temparatue for fgaition has:
beeridentifed,

(2]. [8]

BAM Furnace

fral impact plits

BOXE

tarmperitiin indlilbon

The expenmental procedure. 5. simiar to- thaet of the Godbart-
Grasnwald fimacs, BUr the genaration of the dust doio & manus,
by pressing a rubber bulh, However, because of the harizontal
geometry, the BAM funade alliws duste thar do nof igribe directly
1 Sisspension tasettle on the hot intermal battom of the fumace. fn
this way, smoldering gases can develop, which G ignite at a biwver
temperanwe than that required for divect fgnition. of the dust dood.
Tgnition of smoldenng  gases sormally  occirs with @ neticeable

delay with respect to the dispersion of dust in the fumace.



11. MINIMUM IGNITION TEMPERATURE OF A DUST LAYER
5 MM LAYER IGNITION TEMPERATURE — LIT

S TeRERA b

® 0 Spnid Srd ek
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sndl mugrwd

oy

b prrmeti s

Thoumms ¢l e e —

The minimum ignition temperature of a dust layer is the Jowest
lemperature at Wwiich a dust iayer on a hot surface igrites,

The minimum ignition temperature of 3 dust fayer of thickness § mm
(smoider temperature) is defined as the lowest temperature at which

ignition just takes place.  [2], [8]. [9]

12. TEST ON RESISTIVITY

Conductivity of the dust

Ifdepesits of dust with thicknesses of
more than 5 min - can acourmsate on
deiices; the maximum permissibia
surface femperaiurg must be reducsd
a corgingfy, The diagram from bhe
Isratiation standaed (BN TEC 60073
14) can be wsed &5 anaid fiers,
Accordingly, where dust has an ignition
remperaiure {Smouldanng femperaiure
where the layer is 5

my tivick) of more than 250 =C. the
maximHaT Surface temperating must
b adjusted to suft the characrenscics
Where types of dust kave an ignitian
rermperaiure {SMouldaning femperaiure
for 5 mm Iayer thickness) less than
250 50 or where there is 8 doubr sbour
the characteristic curve, the
depandance muwst be detamnined in
latoratory tests,

From the point of view of elactrical engineering, st Is not possible to classify dust as precisely as the
chemically defined gases and vapours, For that reason. it is considered sufficient to divide the dust

Fecording totype-and condustivity.

EN [50 [EC 80079-20-2 contains the fest methed fo determine the specific efectrical resistance of dust,
Dust s divided into 3 sub-groups depending on:this level of resistance:

ITIA = Combustible flyings

ITIB = Non-conductive combustible dust
specific electrical resistance > 10% m

ITIC = Conductive combustible dust.
specific electrical resistance < 107 Om

{8l. [8]
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INTRODUCTION L
CONCRETE AT ELEVATED TEMPERAFGRE- [
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Failie of concrete at high remperates (fre loads) Tetst e of wwmr sl | || |
has two main origins: I e i -
= ghemical changes in the components of g ozt K
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CONCRETE AT ELEVATED TEMPERATURE

Other source of concrete failure in case of fire A N
Is spalling, that has two main reasons: 1
= R o
1) increased pore pressure causes spalling of F =
the surface layer of concrete, - 1__'_ F o P |
2] the exposed zone cannot bear further N ':: I = I
stresses caused by heat expansion i __Pj,.J e ——
therefore it cracks and crushes = J
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-
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INTRODUCTION
CONCRETE AT ELEVATED TEMPERATURE

Due to the physical and chemical changes the
sirength properiles of concrete also change:

Compressive strength Tensile strength Young's Mochilus

e
)
i
/ |
T

ndda P Lebky £ 2008

INTRODUCTION
CONCRETE AT ELEVATED TEMPERATURE
Fracture energy of the thermally damaged concrete

Def.: . The fracture enerey of concrete G; [N/m]. defined as the
energy required to propagate a tensile crack of unit.™

REC2NR 28T
Application:
- Caleulating the tensile capacity of anchors m concrete:
o | 4 &!._ 153
HI'I e 2'1 ['EI. E.'.I h:.’ i Elpmyivrnm ool Srramey (0500

- Important parameter for finite element analyses




GOALS OF THE RESEARCH

- Understanding the properties of cracks
and crack propagation in thermally
damaged concrete.

- Proviston of parameters for finite
element and others calculations.

EXPERIMENTAL PROGRAM
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EXPERIMENTAL PROGRAM
THREE-POINT BENDING TEST

Full length: 230 nrm
Effective span; 204 0
Initial notch depth: 12 mim
Specimen depth: T nun

RESULTS
FRACTURE SURFACES

L omcrate!




RESULTS
SPALLING
Mortar — 00 and 800 =0

Caunsed by high muoisiure
content

RESULTS
WEIGHT LOSS AND COMPRESSIVE STRENGTH
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RESULTS
THREE-POINT BENDING TEST
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CONCLUSION

Invvestigation of tha fracture surfacs shows that-

- abowe 300 "C the colour of quarnz aggragate Turns red,

= astha tamparatura increases, tha number of crackad peaces of ageregate decreases, tha crack propagates
miasthy in the cement phasa,

= abowe 500 °C micrecracks can be sean in the cement phasa,

B the tamperature rlses, the walght loss increases.

Inrase of compressiva strength, 2 locad minamum can be obsarved between 100200 *C and a kcal maximam
teptwesn FOH-300C, Above 200 °C, the compressive strangth decreases rapidhy,

in the case of fracture energy, a focal minimm - also ferms arownd 100-200 “C. Then, i case of concrere,
babwean 200-300 C the fracture anengy reachas the indtial value, while in case of mortar it axceads. |0 both
cases, aboys 30070, the value of the fractere enargy decreases rapldh.
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Forest fires

Forest fires are quite a common phenomenon, even on the
European continent. Even if this phenomenon was quite
rare in our territory in the past, it needs to be given close
attention in the future. Fire-fighting requires great
manpower and resources, in many cases on a long-term
scale. The equipment, machinery and tactics of intervention
units specializing in forest fire-fighting are always changing.
Forest fire-fighting has become the subject of much
research, and predictive scenarios for forest fire
development are designed and tested.



Forest fires

The latest equipment, geographic information systems,
knowledge of geomorphological and climate conditions, and
meteorological conditions are all included in fire
simulations. An important factor for such a simulation is
knowing what kind of fuel naturally occurs in the area of
the potential forest fire. The aims of our experiment is to
compare methods of testing the fire characteristics and
differences in fuel properties according to the position of
the wood on the tree (branch, trunk and root) for various
coniferous tree species (spruce, fir, pine and larch).To
determine these characteristics, the test method, in
particular the dimensions of the samples, had to be
modified.

Forest fires

Mumbers of Ares mapped In EFAS (of approx. 20 ha of largar)

[ 2008 - 207 & Awerage Mum . of Fires. ] 2075 Mum: 01fires

B, Fires

Ve

Forest fires recorded during the given time period according to EFFIS .



Forest fires

Forest fires in Slovakia in 2018 and 2019.

Duration of fire Area Equipment/helico
Location/year
(hours) (ha) pter
Polomka/2018 92 7.5 56/2
Gader/2018 197 Z2¢D 80/1
Bystra-
122 5.1 75/2
Gapel/2019
Blatnica-
27 0.05 12/1
Ostra/2019
Methods

Test specimens were prepared from 1 meter-long trunks
of several types of trees (pine, fir, spruce, larch). After
dressing the trunks by removing the bark and cutting it
into boards, the boards were dried to a constant
moisture of 8 % (* 2 %). The boards were then cut into
test specimens of 10 mm x 12 mm x 150 mm. No
surface finish was used for the test specimens.
Specimens from branches and roots were cut in the
same manner as the trunk. The diameter of both
branches and roots was at least ¢ 60 mm at the thinner
end. These were cut into boards and then into the test
bodies.



Methods

Dimensions of test specimens for the experiment

Methods

The foundational parameter
was the density of the wood
of the test bodies from the

individual parts of the tree of =
the given tree species. The £ s
density changed even within -

the individual parts of the it

same tree. The humidity was
regulated by air conditioning
to the required level, so that
it did not affect the

evaluation criteria. Average density of wood of the test

bodies according to the type of wood
and tree part.



Methods

The infrared heater was used as the radiant heat source.
Heat transfer from the heater was carried out using the
diffusion principle of electromagnetic radiation: a wavelength
of 0,75 - 12 J/m is, when absorbed by a solid, transformed
into heat. The radiator had the shape of a plane curved in the
direction of the longitudinal axis of the body. Radiation was
emitted by the front wall, the rear wall and the front edges.
The side edges of the radiator were neglected because of
their poor efficiency for the transfer of radiation. The radiator
was made of special ceramic material, cordierite, which is
very resistant to sudden temperature changes (temperature
differences of more than 70 °C) and to high temperatures
(up to 1100 °C).

Methods

Diagram of the radiator



Methods

Weight loss was recorded while the sample was exposed
to the radiant heat source. Relative weight loss was
calculated according to this relation.

§.(1) = 22 400 = 2B 156 (%)

m(r) m(t)
where:
8,01 — relative weight loss over time (T) (%a)
miT) sample weight over time (T) (g)
miT+AT) — weight of the sample over time (T + A7) (2)
Am weight difference (g)

Methods

Relative burning rate was determined according to the
function (2) or numerically (3):

v=|22 @), v =200 g (3)
where:

V, relative burning rate (%/s)

8,1 relative weight loss over time (T ) (%)

5, (T+Ar1) — relative weight loss over time (7 + A7) (%)

AT — time interval where the weights are subtracted (s)



Results
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Results
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Average time of maximum burning rate of wood of the test
bodies according to the tree species and the tree part.

Conclusion

This experiment confirmed that there is a difference in the
behavior of wood, which is given both by the wood itself and by
the position on the tree. It is given that the experiment was
carried out under "sterile" conditions - environment, moisture,
dimensions - which do not correspond to the real conditions of
a calamity-hit area but were necessary for the accurate
measurement of the monitored variables. The results can be
used in simulations of forest fire development, combining
knowledge of the presence of different wood in the simulated
fire area with information on the fire characteristics of such

wood, both according to the species of tree and the position of
the wood in the trees.
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1. Abstract

In our work, we investigated the thermodynamic nature of three Insulating rmaterials
as a function of temperature and time. The thermoanalytical analysis is performed by
thermogravimetry, differential thermal analysis, and mass spectrometry with evolving
gas analysis [1]. The aim of the test is to determine the change in a selected material
before the appearance of flame. In thermal analysis, the study of the change in mass
and enthalpy of selected samples as a function of temperature and during the heating
of materials over a time interval and the evolution of gases. The results of
thermoanalytical studies show in advance how a material can behave, what changes
take place as under fire. The decomposition process and temperature provide
information on the appearance of the expected toxic gases. There is a relationship
between smoke generating ability and thermodynamic properties, they still contain
combustible material.



2. Introduction of the presentation

The requirement for insulation materials used in
buildings is not only energy efficiency but also their
environmental impact [2][3] [4]. The latter is not vet
regulated by law. Directive 2002/91 /| EC on the
energy performance of buildings ([in particular
insulation, air conditioning and the use of renewables
energy sources) included a methed for calculating the
energy performance of  buildings, minimum
requirements. for new and existing buildings and

energy performance certificates. Reducing energy
consumption and using energy from renewable sources
is also important to reduce greenhouse gas emissions

[3].

3. Insulating test material samples

For the study, we selected three insulation material samples that would be the
most widely used commercially available in the construction industry.

a. [ Polystyrene foam insulation;
b, /Polyurethane foam insulation;

c. / Rock wool insulation.

[sli7liel



4, Test methods

Thermal analysis (TG / DTA-MS), in which the change in the
mass of the insulation materials as a function of temperature was
examined, the study was supplemented by the analysis of the
evolved gases during decomposition

Thermodynamic test (TG / DTA-MS)

Equipment: TA Instruments SDT 2960 type simultaneous TG / DTA Instrument was used, by
the Balzers Instruments Thermostar GSD 300T quadrupole ion detector mass spectrometer
and the associated developing gas analyser (MS) were used for the evolution gas analysis

»~ The evaluation of the curves was
performed for TA Instruments SDT 2960
simultaneous TG / DTA instrument with TA
Instruments Universal Analysis Thermal
Solutions Release 2.3, and for Balzers
Instruments Thermostar GSD 300T mass
spectrometer with Quadstar 422 program.
- Location of measurements and
equipment; at the Department of
Inorganic and  Analytical Chemistry,
Faculty of Chemical Engineering, Budapest
Liniversity of Technology and Economics
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5. Test Result Thermodynamic tests (TG / DTA-

MS)

In the following, the TG / DTG / DTA results are displayed in the form of a line

chart in three colours:

- the change in the weight of the sample, the decrease in weight percentage

is shown by the black curve (TG);

- the rate of change of mass of the sample is shown by the blue curve

(DTG);

- the temperature difference between the sample and the reference is shown

by the red curve (DTA);

5.1 Results of TG / DTG / DTA and gas analysis (MS)

of expanded polystyrene

Tarmparmtiy 0

Do WAL | i

Maximum mass loss: 350 degrees
Celsius and 400 degrees Celsius
main provinces:

I. First stage of decomposition below
116 degrees C: physically absorbed
water was removed, which can be
seen on the DTA curve at the
endothermic peak of 112.7 2 C,

II. 300 ° C to 400 ° C: carbon dioxide
{CO ++, 44 m [ z), water (H20 +, 18
m / ) and various organic fragments
evolved (CH2 +, 14 m [ z; C2H3 +,
27 m/ z) C4H9'¥, 57 m/ z, C6H5 +,
7. m |zl

III. At 334.5° Cand 406.6 ° C,
exothermic peaks are seen, indicating
that the sample was burne



W

Pt

5.2 Results of TG / DTG / DTA and gas analysis

(MS) of polyurethane foam

. g R

Main features Maximum weight loss:
94%, between 130 and 600 degrees
Celsius

Endothermic (255.9 © C) and two sharp
exothermic peaks (327.8 and 353.5° C) .

Detectable gas components: initially
carbon dioxide (CO ++, 14 m / 2}, water
(H20 4+, 18 m /[ 2z}, organic fragment
(CH2 +, 14 m/z; NH +, 15 m / z; C2H3
+,27m/z)z; CO +, 28 m / z; C4H9 +,
57 m [ z; NHCOZ +, 39 m / z; CGHS +,
77m [z}

5.3 Results of rock cotton TG / DTG / DTA and gas
analysis (MS)

Main characteristics:

Maximum mass |loss: 6.6% between 130 and

900 degrees Celsius,

There is no sharp protruding exothermic peak, ie

the raw material is thermodynamically stabls,

L.

The water adsorbed in the first stage of

decomposition leaves the sample below 136 ° C.

II. Carbon dioxide (CO ++, 14 m /[ z), water
{H2O0 +, 18 m / z) and other organic ions (CH2
+,14m/ z; C2H3 +, 27 m/ z; CO +, 2B m /[ z)
- (5}



6. Discussion, Conclusion

The thermodynamic properties of twe polymers and ane silicate fiber insulation material were Investigated
Characteristics of physical and chemical changes In insulation materials exposed to a direct heat source
Phasas of inflammation:

1. water |oss (loss of free, bound water content);
2. surface discoloration (brown and then black discoloration, glow)

3. charring (formation and combustion of gases required for combustion, formation of charcoal); Melting: EPS
last its solid state in the present study, During the test, the phases of inflammation cannot be declared,

TesiMaierial  Physical Physical Physical  Physical  Withflame  Smoke
haj.
EFS =g0ce melting <250C°  complete no no
' loss of
stability
Pur <100C* Surface discoloratio <300C* surface no yEs
glow charring
Rockwool =246 C° surfacediscoloration, - . yes yes
Hlow
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Abstract

Ensurm% r?g:uer _heat and smc:-ke extraction ds very important in
rotection. Ifs significance 1s also emphasiz earL ire e nts
ccording to our rpothesis, the pre alence o ::ertain su areas u
and smoke extraction is not :::E: imal. Construction is such a -area
therefore in our study we mainly deal with 1m£Iementatmn Th:s can be
improved by identifying c nn ction netwo methods, typical and
recurrent insu C!EHCIES an ing targeted suggestions. Relevant on-
site experience is ame by the fire preventann au hﬂIE‘It‘f, therefore this
ﬁerspectwe wa :: %n |n our study. We consider the construction o
eat and smoke prob emat;c S0 Eater emphasis is put c:n
occupancy permit mspectmns Our r‘esearc method were focus grou
mtew:ews ﬁugstionnalres and the anal y5|s ocumentation an
o

regu atmn es were identi r-.-d and a mod r-.- occupancy pEI’ITII
:Pq ctions was set ulta The gensrsl situation assessment gradfa
eclines fro dESIg hrough “construction t c:peratg:tn Th

awabr]eness of inves ?dTSdEI'Ed DPEFEEDFS is CDI‘ISE ETE 11:.'0 2 OW El"ig d
roblems experienced duripg construction an on are considere
Pcl:_l be re?aﬁvgiy cammon. VI}% doenti ? clf% p:ca roqbiems in the design
ase and n the constructmn phase. apresen a complex solution
pisn B ssd n:m the results, we recommen cnntmumg the research,
Using it for educational purposes, and for the reviewing of regulations.



What should be our common goal?

The building should be:
- nice, interesting,
- cheap,
- useful,
- ready on time,

I FIRE PROTECTION
OTSZ TvMI

[2]-[8]

Introduction of The Presentation

Fire in Miskolc 2009 [9]

Fire in Debrecen 2007[10]




Methods

- Focus group interviews - 4 official head of fire
prevention department and 4 civil fire experts

- Questionnaire - 90% of Bacs-Kiskun County Fire
Protection Authority Experts / 50% of Bacs-Kiskun
County Chamber of Engineers Fire Protection Section

- Regulatory examination

- Examination of documentatmn and procedures

mupncy permst- Bacs-Kiskon caunty

l I I [12]

) [6]-[8], [13]-[15]
Regulation

Fire Protection Act The framework legislation on fire
protection.
W CUCLEIR IR B LR EUE Contains the expected level of
REgu‘at[ﬂnﬁ Secunt\f
Fire protection technical 1 |

GET Gl tFL RS =L ET S For example, MSZ EN 12101
Manufacturer's . :
specifications Applies to a specific product.
Authority's own It basically applies to the authority.
regulators

Uniform rules of public proceedings.




[6]-[8], [13]-[15]

Ngdesd .
eat and smoke . _
extraction Fire authority

I MARKET
SURVEILLANCE
' BUILDING PERMIT

Bl  OCCUPANCY
CONSTRUCTION PERMIT

I
o
El.
2
=]
-

OFFICIAL CONTROL

OPERATION

Schematic Diagram of Obtaining

Occupancy Permit  isdays
Fire Protection Authority

Document
assessment

assesment of

m an application

Visual
inspection

oipadsuy

Preparing for Functional

= the inspection test
Fire Protection Authority
42 days [6]-[8], [13]-[16]




How optimal is the overall
situation?

Based on the answers to the questionnaire, the general
situation of heat and smoke extraction:

- more positive in planning;

- rather negative during construction;

- definitely negative during operation.

According to the responses, investors and operators
have low fire safety awareness.

Occurrence of Issues

How many of heat and smoke extraction issues can be
traced back to planning insufficiencies out of 10 cases?
The majority of responses say less than five out of
ten.

How often do you experience a CONSTRUCTION problem
with heat and smoke extraction?
70% of the respondents said occurrence was five out of

ten cases.

How often do you experience heat and smoke extraction
problems during the OPERATION of buildings?
One-fifth of the respondents said at least 8 out of
ten cases.



Typical design issues
B Location / arrangement
of device, appliance
Size / separation of
smoke sections

Provision of air sm:lplv..r

Electric power supply

blems were
identified
aseald2a

(0]

Five typical
pro

—

Causes of construction issues

- Functional error during a functional test
- Inadequate documentation
- Problem related to other field (construction,
mechanical, electrical error)
- Error of natural heat and smoke extraction
Error of air supply
- Control error
- Extractor error
- Design error
- Mechanical RWA system problem
- Related to fire alarm or extinguishing
__ systems

Ten identified
typical problems
I

asea.ddaq



Recommendations of Proper Routine

- A model of technical
documentation and a shematic e
drawing were released in The Heat |
and Smoke Removal Directive T

- The application of such documents

and drawing was wused in an .

authorization process of a major

investment, and the model was
added to the Directive by our

Erupasal. |
ased on the results of the :

questionnaire, the model is rarely Example of a correlation

used, although its application drawing

could _effectivel he_llp‘ in the

authorization of the building.

(8]

Discussion, Conclusion 1.

- The f_iretf:lrntectiun authority takes action to rectify the
identified insufficiencies in every case.

- Procedural nodes

- Model of obtaining occupancy permit

- 5 design and 10 constructional errors

- Continuing research (focusing on operation!)

- Assesment of quality of cooperation with other fields
(architectural, mechanical, electrical engineering etc.)



Discussion, Conclusion 2.

- Providing support documents and checklist for
designers

- Greater emphasis on pre-inspection operational tests

- Thematic trainings for authority personnel and
engineers, and propagation of appropriate practices

- Raising the awareness of investors and operators to
fire safety
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1. Abstract

Nowadays, the use of sandwich panels is a very common construction technology.
These construction products are composite panels with metal faces on the outside and
an internal insulating core between them,

Sandwich panels are often used in the construction of halls, warehouses and other
industrial buildings due to their easy installation and short construction time.

Their advantages include the availability of panels of different types, thicknesses and
colours on the market, which provide freedom of cheoice according to different
aesthetic, functional and technical requirements.

In addition, it is important to pay attention to fires affecting sandwich panels, the
properties of which depend on the material of the core, the method of installation and
the quality of construction. [11[2]1[3]



2. Introduction of the presentation

Fire protection reguirements for buildings and
structures are laid down in the legislation of different
countries.

In order to be able to test and compare the previously
mentioned wide range of products along the same
technical parameters, it is essential to apply the
appropriate technical standards.

In our fire testing laboratory, we deal with reaE-scaieF‘g_ 3 bion-loudbaaring sandvich panet wall (4]
fire resistance tests, during which we have the
opportunity to observe the behavior of metal faced

sandwich panels.

3. Test specimens and their properties

«» 100 mm thick sandwich panel with PIR
foam thermal insulation core

« Wall panels in vertical orientation acc. to
MSZ EN 14509:2014

FIg27 s 3% JpEcimed « 100 mm thick sandwich panel with PIR
foarmn thermal insulation core

= Wall panels In horizontal orientation acc.
to MSZ EN 14509:2014

« 80 mm thick sandwich panel with graphite  Flg3. The 2" specimen
urethane foam thermal insulation core

« Wall panels in wvertical orlentation acc. to
MSZ EN 14509:2014

Flg 4. The 3" specimen



4, Test methods

- The test method for determining the fire resistance of non- REEEEERELRVESY
loadbearing walls is specified in standard MSZ EN 1364-1. T

- Dimension of test specimen: at least 3x3 m, built into a metal |.|
test frame |

- "[r;]e test specimen is exposed to a standard fire during the test | -|

o ke o
Parameters measured during the test: Fig. 5 Stanclard fis curve
- fAverage temperature nse = 140 K
- Maximum temperature rise < 180 K

- Horizontal deformation of wall
- Resistance to fire performance characteristic:

E = Integrity: Is the ability of the separating construction to

prevent transmission of fire by passage of flames or hot gases
- I = Insulation: Is the ability of the separating construction to

prevent transmission of fire by transfer or radiant heat [8][9]

Fig. & Vertical furnace

5.1 Test results of 1<t specimen

Heat transport may occur:

U SO T .

- along the panel
- —

0 q - along the screw

- along the joint
|
J Test specimen:
Fig. 7 Heat transport [10] - wvertical orientation

- fastening of sandwich panels to each other:
self-tapping screw and washer per 300 mm

- joints: no sealing material

- the largest measured deformation: 74 mm

- 34% min.: two thermocouples (at mid
height, at the junction of wvertical joints)

maximum surface temperature rise
exceeded 180 K

: I Fig 8. Herizontal deformation of -
- fire resistance classification: EI 30 the wall, duringthe test 4 -



5.2 Test results of 2"d specimen

Test specimen:

- harizontal orientation

- fastening of sandwich panlels to each
other: self-tapping screw and washer per
300 mm

- jeints: no sealing material

- the largest measurad deformation: 57 mm

- 25" min.: a thermocouple (at the junction

of honzontal joints) maximum surface
temperature rise exceeded 180 K

- fire resistance classification: EI 20

Flg 9. Test specimen, during Fig 10, Test specimen, after
the test the test

Mote: EGOLF Recommendation 028-2018

Disregarding unexposed thermocouples

o :

5.3 Test results of 37 specimen

Tast spacimen:

- vertical orientation

- fastening of sandwich panels to each other:
self-tapping screw per 80 mm

- 31" min.: a thermocouple maximum surface
temperature rise exceeded 180 K

ks expec:ted ﬁra resistance 1c|ass:|.ﬂcatmn: EI 60 Fig 12. Test specimen:

- real fire resistance classification: EI 30 during the test

Fig 11. Test specimen,
before the tast

Flg 14, Test specimen, after

the test il =



6. Discussion, Conclusion

Although the extension standard for sandwich panels
[11] deals in detail with the chemical and physical
properties of the materials used in the panel and
specifically addresses the horizontal and vertical
installation methods, I think it is worth placing more
emphasis on and communicating the manufacturer's
specifications, accuracy and professionalism towards
partners.

It is important to pay attention to the installation errors
during the preparation of the test, which can shorten
the expected fire resistance result by minutes.
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Abstract

The forest fire prevention activity is implemented in cooperation with the
forestry authority and disaster management. Data collection and
analysis of wildfires carried out, periods of high fire risk are determined
and a fire ban is announced within the framework of the Forest Fire
Information System. Based on the fire hazard classification of forest
areas, forest fire protection plans are prepared and updated by
authorities and forest managers. Providing appropriate information on
forest fire for citizens is a core element of forest fire prevention. A
communication plan has been prepared to organize communication
actions and awareness raising campaigns. In this short study I would
like to outline the structure of the forest fire prevention system in
Hungary and to identify that topics where development and the
incorporation of innovative technigues are needed.

[11[2] [3]



Methods

Studying of the forest fire prevention system and
preparing an issue

Evaluation of statistical data
Short report with fire fighters and forest managers

Studying relevant guidelines and literature

Results 1.

Fumber of {zreat Sraa
BI-2000

hmem wl dava fa

ks borwho [ohe Mok Sremk

e = omm- =M om =

Evaluation of data gathering system
- Number of fires and burned area should be comparable in consecutive years

- To separate the two different fire season during the vear

- To define high danger days

[41 (5] (8]



Results 11I.

Fire ban system

- Evaluating of fire danger day by day based on Fire
Weather Index developed by Joint Research Center

- To define high danger areas within counties

[5] {61 o :

Results II1.

Fire hazard classification
of forest stands

o e PErETRE e T T
- Preparing classification i i =
method of non forest areas i Nesge ] -
3 " =
it s : =
TEpw
fs Dk @
A —= =

[5]18]

ks



Results 1V.

Review of content of forest fire prevention plans on all
levels

- Country

- Count )

- Local (ﬂ}rest manager)béllll

Implemantation of core principles for the development of fire
management plans (FMP) based on current fire and forest policy
and relevant science information.

Consistent and compatible, Collaborative, Clear and

comprehensive, Spatially and temporally scalable, Informed by
best available science

[5118]

Results 1V.

Forest maps for Fire Brigades

Optional layers by authorized users

Brintable views

Different types of thematics on forest layer (fire hazard, natural conservation
categories, tree species, etc,)

Contents of descriptive database
Adresses of forest managers
Details for fire prevention and suppression of forest subcompartments
Adresses of regional forestry authorities

[5]18]



Results V.

Fire prevention activities and fire information campaign

The European Green Deal Communication adopted in Decermnber 2019 by the European
Commission announces a new EU forest strategy for 2021,

Based on EU Commission strategy suggested to renew the information campaign to
aim an effective, proactive and continuous forest fire prevention activity.

To extend the range of available communication channels and better reach the
specified target groups.

[5118]

Discussion

The need for more sophisticated approaches to wildfire
management is becoming increasingly recognized by fire
protection agencies in Hungary also.

We need to analyze and revise our fire management

services, goals and processes and to implement new
approachies used new results of science.

(71191



Conclusion

Valuable assistance and decision support tools can be
provided to local authorities responsible for wildfire
management to extract useful information as part of an
operational wildfire prevention and management plan.

We need to use the results of science to revise and
develop our forest fire prevention system.

[8] [10][11]
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Introduction

A typical fire outbreak in London, 2017 (www.bbc.co.uk)

Granfell Tower, May 2017 14 Jire D400 BST 06:27 BST 0612 BST
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O Identify the source of the heat (ignition source)

U Analyse the materials used for the construction.

O For material analysis, we consider
* Material composition and structure
* Physical properties

* Thermal properties ( flammability)



Flammability

Characterizes the burning behavior of a material

Pyrolysis

lgnition

—

= A Flame Flame
Combustion S Py REnE
Propagationjl Extinction

F

Burning processes include;

Flammability Parameters

Heat Release Rate Heat Release Capacity Heat of Combustion
(HRR) (HRC) (HOC)
Ignition Time Peak Heat Release Fire Growth Capacity
(Lig) Temperature (T, (FGC)
(1] ‘.‘q w..



xperiments

O Fire experiments measure the flammability characteristics of materials.

[ The experiments are grouped into small-scale, bench-scale, room-scale experiments
* Small scale — milligram samples

* Bench scale - gram to Kilogram samples

* Room/large scale — kilogram to metric tonnes

O Test protocols from ASTM, 1SO etc. are available for consistency and accuracy,

Fire Experiments

SMALL-SCALE BENCH-S5CALE ROOM-SCALE
HRER
Lo1 - Minimmm oxygen CONE Igmitien time
Taie
CALORIMETER hi&ss hoss rate
Swoke Release

Flammaldity
vLs :
mting
BOMB - Combustion enthalpy ROOM HRR
CALORIMETER Calorific vahie CORNER Time to Flaskover
HRE TEST
Moc HELC
HO
OSU RATE OF Hitl:
Mnss loss a2 HF.EAL:SE Smoke deisity
TGA - Decomposition mu. e Ignition time
tep,
HiOC




Oxygen Consumption Calorimetry/Oxygen Depletion Method
The theory was formulated by Thornton in 1917,
Clayton Hugget further developed the theory to include organic solids.

The heat release rate of a material is estimated from the amount of oxygen consumed
during the burning process.

The average heat released per unit mass of oxygen has a mean value of 13,1 £ 5
M] kg~

o) = 2P {Fuxf‘, -FX, [1-:1[)(; i )}

m,

Fire Experiments




Typical MCC Results
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Conclusion

* Each fire experiment measures specific parameters.

* Every fire experiment has a limitation.

* For an accurate and reliable flammability assessment, results from more than one
experiment is required.



Péter Pantya: Issues of energy sources in the field of Fire
Protection

7T Fire Engineering & Disaster Management

Jr‘l‘%}{"iﬁ UNIVERSITY OF Prerecorded International Scientific Conference

e %‘ TS FRRCR Vedelem online - cooperated with the University of Public Service
Ny 23rd Februsry, 2021 Budapest, Hungary

Issues of energy sources in

the field of Fire Protection

AT
VEDELEM ONLIT - =

Peter Pantya, PhD., Associate Professor, Lt. Col.
pantya.peter@uni-nke.hu

Péter Pantya began his studies in 2003 at the Tessedik
Samuel Co l.;:.‘ga iBSg degree in human affairs) later
continue at the Miklos Zrinyi National Defence University
MSc an BSc) for Defence Administration Organizer
Disaster Management, Fire Protection and Firefighter) He
egan his PhD studies in 2008 at the Doctoral School of
Military Engineering at the Miklds Zrinyi National Defence
U_niversi% He is currently an associate professor at the
Institute for Disaster Management of the Faculty of Law
Enforcement at the University of Public Service.

He is also have a habilitation.

His research topics are: fire and disaster management
actitivities, technical equipment, and the raising of the
efficiency of the fire organisations at the incidents.



Structure of the presentation

1. Abstract of the presentation
2. Methods of the investigation

3. Demonstration of the results, the basic frames and solutions
what found

4. Canclu‘sicns anq Digcussic:n about this issue for the fire
protecion organisations

5. List of the references used for this presentation

Abstract

The built environment gives a frame to our life at home and during
our working hours, travellfn% between them. In this circumstances
multiple dangers are present to the people, some are by the built
area ankd some by the standalone energy sources or the energy
network.

The fire protection has two brotherly sides. One is the prevention
line, for example by the authority work (licensing, control) and the
other line is the intervention, for the firefighting and technical
rescues.

In this presentation analysed some challenges and issues for the
Fire Protection organisations in built environment and

demonstrating some solutions to help the fire officers during the
prevention and intervention duty close different energy sources.



Methods

The domestic and international literatures are analysed to find
the best practises and solutions for the fire protection,

disaster management organisations in issues with different
energy sources e.g. solar panels and Li-ion batteries.

The possibilities for their adaptation to the Hungarian fire
protection and disaster management system are examined.

Results

In the built environment (home or office buildings, industry,

producing or storing buildings) there are always needs for some
kind of energy source. [1]

They can be traditional (e.g. electrical network by power plants) or
alternative (e.g. solar or wind energy) and local.




Using alternative energy sources gives new challanges for the fire
protection bodies also in the preventive and also in the
intervention side.

Fire and shock risk without working electrical network. [2]

These alternative energy sources can be standalone solutions and
sometimes independent from the electrical network.

Some possibilities can produce electricity with fire and shock risk
after shutdown. [3]

The wind turbines can give more simple task in this issue:

In a damage = can stop rotating = Does Not Producing Electricity =
Lower fire or shock Danger

The task for the fire units in this case = Secure the safety in the close
environment, mainly technical rescue, lifesaving (sometimes in high)

The fires of wind turbines in many places
not results fire spreading due the
distance from built environment. [4] [5]

Picture 1:
www.imperial.ac.uk/news/153886/
fires-major-cause-wind-farm-failure/




Solar panels, Photovoltaics

The installations or plants can be close to the homes
and the industry fields also.

This energy sources can ignite or cause a fire what can
reach protection need building.

Nowadays there are a lot of installation on the roof tops
of houses in the city centres. Fire dangers directly to the
people, their values and goods.

Solar panels after shutdown

During the day, in sunlight or in cloudy weather the
solar panels producing electricity in different extent.

After shutting down its system or cut from the electrical
network (where the produced electricity transferred and
the needed electricity come from during the night
period) each elements of the solar power plants - such
in roof size — Do Not Stops Producing Electricity! [6] [7]



Lithium-Ion Batteries and the Fire

- Some standalone energy source charge batteries, e.g. Li-
lon types.

- On this type, by a damage or other issue there can be an
internal short circuit what cause, ignite a fire.

- The fires of lithium-ion batteries are very heavy to put out.
It can takes hours and important to check the batteries
after the fire extinguish to control the temperatures.

- If the temperature of the li-ion batteries start to raising
again, can ignite a fire again, there is need for the fire
units. [8]

Discussion, Conclusions

In the field of fire issues by alternative energy sources
analysed some ways of producing.

The fire risk by the wind turbines are lower than by the
solar panels.

In the cases of solar panels the Fire Protection bodies
(prevention, intervention also, all over the world) must
reach to stop producing electricity in danger of fires or
at accidents what need technical rescues. [9]
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1. Abstract

Due to the diversity of the materials sold, the differences due to the production technology,
the different areas of application and the variety of coating systems, completely new
features appear. That is, they will behave differently not only under direct flame but also
under heat load [1].

When non-flammability, fire propagation limit, chemical composition, tensile strength,
densities, thermal conductivity value are given in the rating, the features related to thermal
radiation are not. However, the formation of a flame iz always preceded by heat [2][3].

In our work, we examine whether it is sufficient to give a direct flame effect for the
classification of insulation materials, or heat-insulating materials exposed to radiant heat
show significant damage [4].

In our work, we investigated the thermodynamic nature of three insulating materials as a
function of temperature and time. The aim of the test agsinst radiant heat is to determine
the change in a heat |oad in a selected material without a direct flame effect. According to
EM 13 773, the standard heat source was chosen as the radiation source, which cannot be
qualified as a text.



2. Introduction

The most important element of
energy efficiency in buildings is
thermal insulation. The use of
insulating materials entails the
adverse behavior of combustble
plastics against fire. In the case of
building fires, the leading deaths are
not injury caused by burning, but
suffocation due to toxic combustion
gases  generated  during  the
combustion [5][6][7].

The incorporation of insulating materials is still one
of the most combustible materials to date. The
incorporation of highly flammable material

I0 0

products greatly increases the fire risk of our -

buildings. The aim of the tests is to show that the | ' l’
selection of thermal insulation plastics is not only
important due to flammability requirements (e.g
flame spread) but also their ability to generate

heat [8] [9].
(smoke generation)




3. Insulating test material samples and and their
fire protection characteristics

For the study, we selected three insulation material samples that would be the most
ll I : widely used commercially available In the construction industry, Fire protection
classes of the examined sample groups

Expanded polystyrene and polyurethane foam are a substance of fire protection class
"E" according to MSZ EN 13501-1, to which a flame retardant additive |s added
(fMame retardant class "F" without the addition of fame retardant additives).

Fire protection classes

~E"or . F" Expanded polystyrene
~D" or E” Polyurethane foam
~ALY Rock wool

4. Test methods: Heat load with radiation source

+ Physical changes on the surface of the samples were cbserved by increasing the tamperature of
the heat source.

+ The heat source was chosen the radiation source according to EN 13 773, which classifies the
noen-combustibility of textiles. The heat source used is an electrically heated iron core. Maximum

heating temperature 750 °C.

+ During the test temperature changes was measured by thermocouples located on both sides of

the sample.
« Dimensions of test matenals: 150 mm wide x 100 mm high; 30 mm thick.

+ Location of measurements and equipment: Szent Istvan University Ykl Miklés Faculty of Civil
Engineering Institute of Civil Engineering fire protection laboratory



Equipment of heat load

5. Test results

Temperature diagrams measured on surfaces: the temperatures shown by the
thermocouples are marked in the form of a line diagram in three colors:

» the temperature change of the iron core is shown by the dark blue curve
(at the top);

» the temperature change of the thermocouple on the inside of the test sample

is shown by the purple curve (in the middle):

« the change in temperature on the outside of the test sample is shown by the

light blue curve (at the bottom).



5.1 Results of radiant heat testing of expanded
polystyrene foam

At 90 °C, the first physical lesion was seen; which is an endothermic peak, i.e., the

anset of melting.

5.2 Results of radiant heat testing of expanded
polyurethane foam

- %
W _.' |
= T

™

Change due to radiant heat in the case of polyurethane foam: fast

development of surface temperatures and damage started at 104 °C.



rock wool

5.3 Results of radiant heat testinc

i) 5 o
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| -
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e e e e

On the side exposed to the heat source, the browning of the material began at 246 °C.

The temperature of this side increased in proportion to the temperature of the heat
source, but the temperature on the other side of the rock wool remained permanently
low, no change was observed. Reaching the maximum heating temperature of the
radiating iron core, 744 °C, the temperature on the back rose just above 100 °C. Minimal

smoke formation was observed. The equipment reached 744 °C in 17 minutes.

6. Discussion, Conclusion

Due to the diversity of the materials sold, the differences due to the production
technology, the different areas of application and the variety of coating systems,
completely new features appear. That is, they will behave differently not only under
direct flame but also under heat load.

When non-flammability, fire propagation limit, chemical compaosition, tensile strength,
densities, thermal conductivity values are given in the rating, the features related to
thermal radiation are not. However, the formation of a flame is always preceded by heal.

In our work, we examine whether it is sufficient to give a direct flame effect for the
classification of insulation materials, or heat-insulating materials exposed to radiant
heat show also significant damage.

An important element of insulation performance is the measurement of surface
temperature. The measurement results and the values obtained confirm the deviations
and also provide information on what behavior is expected when heat (higher than
200 °C) is applied to the insulating materials.
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Abstract

The system of tasks of the professional disaster management body comprises
a very wide range of activities. The tasks based on industrial 5?t:|c.|r1t~_.r, fire
protection and Civil protection include authority prevention of disasters,
organization and management of protection, implementation ?_If rescue |j
emerged civil emergencies, as well as liquidation of the  harmfu
;anﬁeqy%nces and rea 1zatf;nn of re?_tc:gat:?n-remnﬁrpctmn. In addition the
ndustrial security, the professiona 1nei of water affairs and water protection
ave been performing more widely authority an rofessional authorit
ctivities in the past periods. ﬂulihnrij:v activity is the important part o
isaster mana?ﬁmant, prevention, planning and ,nrganlzdat:ri:gn activity. The fire
protection authority takes licencing, prohibiting and limiting measures,
conducts fire inspections, issues authority cerfificates and Tmposes fire
protection fines during its activity.

Keg' words: disaster management, fire protection, authority and professional
authority activity, prevention

Protection, security

. the fundamental element of the national
security

protection of the individuals and groups



Unified defense management

Formed the professional disaster protection organization
of Hungary

. It was established on January 1, 2000 the National
Disaster Management Main Directorate of the Home
Ministry

. for the purpose of uniform protection against disasters

on January 1, 2012 the institutional and organizational
framework for disaster management has been renewed

Prevention and
risk reduction tasks

. tasks to protect

. the safety of life and property of the Hungarian
population

. the national economy
. the safe operation of critical infrastructure elements

. it support investments with priority from the point of
new of the national economy



Disaster management
task system

. industrial safety
- civil protection
. fire protection

Defence administration

. includes performance of the administration tasks
related to the tasks of national protection

- mainly covers the tasks of national defence
administration,

. law enforcement and defence economic planning

- Its aim is to achieve the security of the country, an
important cornerstone of which is the effective
responses of the defence administration system to the
global, European and national challenges affecting the
security of our country



Disaster protection

includes
- the tasks of industrial security
. civil defence

. fire protection tasks of the professional disaster
protection organization

Authority activity

. performed in the integrated disaster protection system
- with harmonized central coordination

purpose of the complex system is :

. protection of human life and material assets
- prevention of disasters

+ quick and professional management of them
. proper and earliest starting of the restoration



Authority activity

fire-fighting and technical rescue the special field of
. fire protection it licences

. introduces restrictions

. performs inspections

. issues official certificates

. imposes a fine against those who violate the fire
protection obligations in the framework of official and
professional authority procedures

Authority activity

performed by a fire protection specialty
. comprises fire prevention

. fire-fighting

. fire inspection



Authority activity

the authority procedure is a controlled activity

. compliance with act 150 of 2016 about the general
public administrative order

. detailed rules are regulated by the decrees of the
government and of the minister

Authority activity

. the system of protection against fire and the fire
protection tasks, rights and obligations are governed by
act 31 of 1996

- about protection against fire, technical rescue and fire
brigades: Governmental decree 259/2011 (7th Dec)

- on the organization of fire protection authorities, fire

Protection ines and compulsory life and accident insurance
or those dealing with fire protection

- Governmental decree 489/2017 (29th Degg governs the
general and special rules of fire protection authority
procedures



The fire protection department
conducts official proceedings

. market surveillance official procedure

- granting a derogation from the fire safety regulations
for buildings and structures and the requirements for
the intervention of fire brigades

Competent authority

. building authority procedures

. procedures of granting operating permit site
licensing procedure

. licensing procedure of musical and dance events

. registration of social, child welfare and child protection
service providers and institutions in the official register

. licencing procedure related to pyrotechnical activities



Summary

official activity of the professional fire protection
organization in the field of fire protection is very wide

within the framework of the official procedure:

. it may adopt licensing

. restricting and prohibiting provisions

. carry out inspections, which serve the safety of life
« property
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Background Information

———

* It was developed by Richard E. Lyon and Richard Walters from the Federal
Aviation Administration.

* MCC is a small-scale fire experiment.

* Milligram sized samples within a mass range of 0.5 — 50 mg are required.

Background Information

———

Heat release measurement is based on the oxygen depletion theory,

ASTM D7309 is designated for MCC experiments.

Unlike the cone test and TGA, it is a non-flaming test.

The MCC experimental method leads to a forced complete combustion.

= Stipulated range of heating rate for MOC experiments 158 0.1 to 5 kK s7*



The Apparatus

=== —

The Setup

=== —
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The Experimental Method

————

* Has a separate pyrolysis and combustion stages.
* The MCC apparatus has two pyrolvas modes: Method A and Method B

* For Method A procedure. samples are heated in inert atmosphere, usually nitrogen, in
the pyrolysis stage. The volatile gases are purged from the pyrolysis zone and mixed
with excess oxygen for complete oxidation in the combustor,

* The procedure in Method B follows a sample pyrolysis in a mixture of nitrogen and
oxygen gases prior to complete oxidation of effluent in the combustion chamber

MCC MEASUREMENTS

————

QThe measurements from the MCC experiment are;

* peak heat release rate (pHRR)
* Time to pHRR (pTime)

* Temperature at pHRR (pTemp)
* Total heat release (THR)

» Heat release capacity (HRC)

* Residual mass.



Typical MCC Curves

—— e
Plot of heat release rate against temperature Plot of heat release rate against time
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Applications and Limitations

— —————

Applications Limitations

* Obtaining flammability properties *+ MCC 1is not a standalone
of materials, experiment,

* [t does not measure physical
phenomena such as melt, drip,

* Screening flame retardants
smoke release.

* Mostly used for research purposes.

« Sample mass affects the results.
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Development possibilities

»Personal conditions
»Material conditions
»International results
»Professional competitions

»Achievements

Personal conditions

Defining training levels:
After obtaining the basic qualification of firefighter (& months)
Module I: Fire Investigation basic training (two weeks)
Module II: Fire scene training (two weeks)
Module III: Forensic Science Topic (one week)
Module IV: Other special courses;

- Fire investigation course

- Post Blast investigation course

- Crime scene investigation course

- Criminal inspection team leader course

¥

G B




Personal conditions

Additional fire investigator trainings:

= Training for chief fire inspectors (2/vear)
#Mational fire investigation group (1/year)
#Training for fire investigation experts (2/vear)
#Forensic fire investigation experts

#»County / regional trainings with the police

Personal conditions

# In Hungary the fire investigations are conducted at the
county level. The exception is Budapest, where a
separate fire investigation service was organized for this
task.

» 525 professional firefighters currently have fire
investigation gualifications of whom 150 people conduct
fire investigations. The staff number has been reduced
in order to raise the practical time of fire investigators.

The average practical time of fire investigators is
currently 5.73 years. Nearly 50% of firefighters obtained
their fire investigation qualifications in the training
system in 2014 or later.

%



Material conditions

= All fire investigation vehicles have been replaced in
the last 4 years in order to unify the necessary
technical capabilities.

= The vehicles have the same equipment, tools and
davices.

= We also proposed to use a uniform equipment to the
CTIF Fire Invesigation Waorking Group.

Material conditions

Application development:

Main content groups

« Basic informations

+ Weather

« Circumstances of conducting the
investigation

» Site description data sheets

« Personal data

» Locking




Fire investigation procedure

Three-level fire investigation:

Fires are investigated on the basis of one of the
cases below!

» Fire/ Technical Rescue Form is needed in all
cases regulated.

» Conducting a fire investigation procedure -
according to fire investigation rules.

» Forming an inspection team involving the
police in complex cases.

Use of experts

»The opinion of a forensic expert outside the Disaster Management
Research Institute may also be required (eg. forensic medical examiner)

#The institute was equipped with new, modern equipment, thus
providing an expert background




Use of experts

»0ur decisions most often are based on the opinions of
chemical experts conducted by the institute.
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International results
International conference BUDAPEST

= Representatives from 11 European countries and from the United States of America also
attended the International Fire Investigation Conference held on May 24-25, 2016 in
Budapest,

+ CTIF's delegates' meeting held in Helsinki.on 8 September 2016 approved the
establishment of an international fire investigation forum within the CTIF on Hungarian
proposal.

._-"'.



International results

»Forming the fire investigation working group within
the CTIF.

»The working group was formed between 31 May
and 2 June 2017 at the Budapest Fire Investigation
Conference.

~The working group is chaired by Hungary and vice-
chaired by the Czech Republic.

International
relations

Srurca: Hessbaio) sschrnn b oo Caslod rapubbby,
rre and Rencus Servioe of e Caech Repubic

CTIF Fire Investigation Working Group held its second meeting in the Crech
Republic from 5 ta 7 June 2018



International results

Duteh, Danish, Belgian and Czech The head of the Vocational Training
members of CTIF were present as Departmant of the Police Education and
obeservers, A Czech firefighter colleagua Tralning Center spoke about the
also held a presentation on car fires, invastigation of cases related to the

crime.

International results

Conference

»Presentation of the Dutch fire investigation
training

=\Virtual reality in fire investigation training
»Propagation of combustion gases in combustible

filled sandwich panel structures
{Folkert van der Ploeg’s presentations)




Professional competitions

5th National Competition of Fire Investigators
Hajduszoboszlé, Hungary

Site preparation, construction



Burning

Conducting the competition

Solving theoretical tasks
»Test sheet (individual task)
»Case study (team task)

»Creating a photo attachment from the pictures
taken during the

By

on-site inspection (team task)




The second day of the competition

Practical tasks
»Forensic photography task

The second day of the competition
Practical tasks
»Object recognition




The practical task of the competition

»Conducting an on-site inspection
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Distribution of fires
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Findings of the fire investigation
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Section C — Firefighting and
rescue operation management
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Abstract

The number of work accidents shows a stable decrease compared to
the number of employees. In contrast, accidents during the firefighting
are fluctuating from year to year, they are difficult to predict, which is
why their prevention is extremely important.

In this presentation, the areas of the increasing safety will be presented
in case of firefighting. According to personal protective equipment,
training and practice, psychological preparation, use of modern
technologies and developments.



Predictability of work accidents

Work accldants in Hungary {x1000) Accidents In case of interventions
KNumber of Interventions (x10003
COooupational accident
per one person (x10)
25 70
W0 60
50
15 + a0 -
10 - 30 -
20
10 -
| 0
2015 2018 2017 2018 2019 2015 2016 2017 2018 2013
Figure 1 - The number of work accidents Figure 2 - The number of interventions
in Hungary. and the number of accidents.

[11[2]3]

Personal protective equipment

Function of the personal
protective equipment: o protection from one or more hazards
Increase efficiency: o suitable protective equipment

o professional use

the used personal protective equipment:

o gloves

o turnout gear

o fire mask o respirator
o helmet o earmuffs
o boots

o climbing belt
[4]



Training and practice

Firefighting is a practical profession. Accordingly, there is a significant
emphasis on internships in undergraduate education, which covers
more than 60% of lessons.

Firefighters undergo daily repetitive training and exercises in
accordance with training plans to achieve an appropriate routine, in
order to maintain and increase the level of knowledge acquired in

school.

(5]

Psychological preparation

The most common sources of stress for firefighters are:
The consequences of undiagnosed and untreated stress have serious
physiological effects on the life expectancy.

o traumatic experiences o trials
o imperviousness o internal conflict
o unpredictability o risk of injury

[61[7]1[=]



Modern technologies

This includes any new solution that seeks to detect
a hazard, reduce its harm, or eliminate it
altogether.

These can be from the used materials for protective
equipment to the accessories into the firefighting
robots.

Picture 1-
C-Thru Smoke Diving Helmet

Picture 2-
3M SCOTT Sight mask

[8]{20] [11]

Procedures

Establishing rules for firefighting interventions based on procedures can
be considered circumstantial, as all interventions are different.

However, rules can be developed to detect and rule out a significant
proportion of the hazards.

The Hungarian regulatory system has established a mandatory system
of rules in legislation, which aimed the increase of the safety.



Summary

In the previous slide I presented the methods for a safer intervention.

Each segment is equally important, their efficiency is negligible, they
are effective only when they are used together in a system [12].

Negative experiences of past events are reflected in the security rules
established in the procedures. In the present education and further
training ensure the acquisition of appropriate knowledge, and the
modern technologies allow the possibility of a safer intervention.
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Abstract

. The physical work of firefighters is tiring
working with overload
influence on the health

__HFInh‘:E I“" k}
Need for the effective firefighting  DiihTond. -“?i‘k:“. |
to increase the physical performance of | Radio 0,35 kg
f| ref'ghters - | Flashlight | D36ks
: a p— | Turmot gear 2 E{kg
reducing the physical load — [Respimor | 1188ke_|
Worele | 2, S ka
- to keep the free movement ) Clmbingbeii | 118kg.
| Gloves 1] it kg
Eu _hrm. o[ "HHH_
'hlmou geir IQI‘R} |
E ire |1l.1‘-|.- - | 9,92 ke
Hmll. "7éL.1.
Total 41.ﬂ.}i¢g




Introduction
- Walking is the most basic type of movement.

1 step=75 cm
. 5 km/h A soldier
. Speed: <100 steps/min(ij = 20 km/day
*« 6.5 km/h
An average person « with 30 kg overload)
« 8 km/day
« 5km/h

Objectives
« to point out the limitations of the
load capacity of firefighters

« with small load

A firefighter « to extend the firefighting ability
« working with overload with free movement
(protective equipment, tools) » to propose the use of a novel,
« without longer rest [2; innovative technical tool
Methods

. Making my own test with 5 volunteer firefighters

. Take a distance of 1.5 km two times
15t attempt: in the traditional way
2™ attempt: with 25 kg overload
. set up 3 checkpoints (after:500 m - 1 km - 1,5 km)

. I measured
. time results with and without overload
. burned energy with and without overload

. Created a questionnaire
- assessment of further work



Data and conditions of the test

. 5 volunteer firefighters

B

e

SMljm _Fo "
- 4 men X
. 1 woman iy By, N o
. Age group o
- 20-29: 2 of them 15 BT
- 30-39: 2 of them
- 40-49: 1 of them Weather conditions during the test
& Temperature 26°C
' Bﬂdv mass ||'IdEX Alr pressure | 016 hPa
normal category: 2 of them L — R
o o . 3 of them Wind speed. direction | 2 km'h, NW
*+ OVErweig category: 0 e UV radiation strong
47°36"50"N
GPS coordinates 18°52"49"E

altitude: 220 m

Results 1

. Time results after 1.5 km
without load

- Time average: 0:15:36

« Speed average: 5.76 km/h

. Time results after 1.5 km
with overioad

« Time average: 4.8 km/h

.+ Speed average: 0:18:44

The amount of time and the
travelled distance increase
proportionally (zjs).

Comparison of time results at the end of the 1.5 km
distance wilh and without load

e s
Vot | s
Vot

[ERL] EE LB L] T4:24:00 1920240 {i=(HiriD

B Afher |5 ko wothost loal @ Afisy |5 b wads load



Result 2

Burned energy without load

« Average: 271 k]

- 2-2.5 times more that the burned
calories at rest

Burned energy with overload

- Average: 367,08 k]

+ Difference: +95 kJ

Caitipariue of the Biried stiengy with anil wirhsat overbasi]

Voinmier A" Vabaiee K Vilamiem (= Vilsgiess ] Lirragr
QR e el W it B albm ® Afs ] S

¥ Vilazowm I

4%

Result 3

- Questionnaire

- Completing the
distance with overload
- difficult: 80%
- very difficult: 20%

. Additional overload
above 25 kg

. average: +5 kg

Conclusions

- Overload should be reduced to increase efficiency of firefighting
- It is necessary to increase the performance of firefighters
- In general technical tools cannot simultaneously maintain the free

movement

- Working with a heavier load
not more effective

harmful I

ind a new technical tool for
firefighters which

» increases the physical performance
- can reduce the physical load
keeps the free movement

The tolerable load bearing capacity of firefighters is approx. 30 kg

[5]16][7]



Exoskeleton

Special equipment
- used in military
- used in health care

wearable mobile machine
allows the wearer to carry extra load
minimal additional load on the body

detects the wearer's movements and
the overload

can be mounted on the human body

raises the overload instead of the
wearer

increases the
performance

- not harmful to health

+ keeps the free
movement
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Abstract

In the field of fire prevention, the design, installation and reliability
of fire alarm systems are very important areas [1]. In case of
buildings with a fire alarm system, for example due to sensor
contamination, negligent maintenance or environmental conditions,
it is common to receive several times a signal at the same site.
Experiences have shown that in case of a fire alarm transmitted by
automatic device, due to the frequency of its occurrence, the
firefighter considers the false fire alarm more likely than any other
type of case. Interveners, due to the high incidence rate, become
somewhat resistant to this process, they do not take into
account the uniqueness of the case, and the presence of potential
sources of danger. This miscalculation of probabilities leads to the
development of overconfidence, which can put altzpartic[i‘pants in
the intervention at risk and force them to improvise [2][3][4][5].



b

¥
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Continuous signals

On the same day of the service / next days of service.
To the same facility and location.
Multiple signals=> in a short period of time.

The contact person cannot cancel the alert .

Firefighters will be alerted.

Figura 1- Appearance of the alanm on the
monitor [Created by tha author].
[&81[7]

False probability estimation

The alarm is linked by firefighters to
previous experience.
/accessibility heuristics!/

Sentences like: ,There will be nothing
now!", or ,This will be a false alarm again!"

Pre-attached / probable information
appears.

Ignoring the uniqueness of the intervention. Figure 2-The averconfidence
/representativeness heuristics!/ (Source it viershen hiosser )

Overconfidence, false sense of security. [g]



Methods

| analysed and interpreted studies, literatures, journals and papers dealing
with classical heuristics.

|

| had personal consultations with controllers and firefighters, | collected
individual impulses from them.

Wy

| present the positive and negative effects of heuristics through real,
examples in connection with the signals of fire alarm systems.

L |

- | categorized the relevant materials and established a cohesive relationship
between them.

Results

» There is a difference between a public announcement and a signal of a fire
alarm system. /subconsciously/

# Heuristics built into fire chief decision-making mechanisms serve as an
effective shortcut.

» An appropriate level of professional, theoretical and practical knowledge
reduces the distorting effects of heuristics.

» Knowing the factors influencing the decisions helps to rule out the negative
effects of the heuristics.



Conclusions

» The presence and significance of heuristics is unquestionable.
» High occurrence rate = interveners become resistant
- An event is not related to the previous event.

» The signals of fire alarm systems should always be treated as a unique, equal
source of danger in addition to signals via telephone or personally detected
incidents.

» lgnoring potential hazards results in over calibrated confidence.
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Abstract

. This t‘fc‘JE of renewable energy is progressing guickly, so there is
a need for this development to be followed by the disaster

management [1]. This requires the acquisition and use of

appropriate protective equipment and extinguishing material.

Firefighting in case of solar panels can also be dangerous for
firefighters, so it is important to be aware of the options that can
be used to perform the effective and safe intervention [1].

- Firefighters should be preparing for fighting against installations
under voltage if the solar panel or its immediate surrounding is
burning. Fireflghtmlg can be performed successfully if we have the
appropriate knowledge, At the international level, several
experiments have been conducted for the effective tactics [2],
some of them can be applied on the practical level [3].

4



What is an opportunity for an average
person it is a potential danger fod the

figgfighters !
\

SOLAR PANELS &  NFI)
POTENTIAL DANGERS

Two-way power supply Whether voltage
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- In case of small fires

From a distance of 1 metre up to
1000V
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Providing the possibility of unplugging
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PV STOP .’.
Effective .
Safe

Resistant Pv STO P

Easy to use

No secondary damage



Summary

According to my research firefighters prefer o T
the use water in case of firefighting primarily
because of its accessibility.

If PV STOP becomes more popular, it
could be increase the safe intervention,
the effective firefighting and causes

less pollution.

PVSTOP
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Abstract

The size of the burned areas
during outdoor fires is higher
year by year

At the same time, the value of the damage
and the cost of the firefighting is increasing

One of the keys to reduce these is to start
the intervention as soon as possible [1] [2]

By reducing the arrival time, the period of free spread of

fire can be most effectively reduced
This requires small and simple fire trucks that can achieve high average
speed of on dirt roads and in the field [3] [4].



Introduction

Fire deFartments usually arrive at the scene with moderately heavy fire trucks.
The wildfires are often approached on dirt roads or on foot [3].

By using simple fire trucks, the average speed can be increased

Mid-mass truck

type Simple truck Dhjﬂﬂi\\'ﬂ
+ to determine whether the migration
of a simple fire truck is effactive

+ illustrate the proportions of weight

and size.

0
Rough temian Nia 10

Average spesd (kmh]
Of course, simple fire trucks are also smaller in size and weight, allowing you
to drive on a road where the middle-sized trucks can stuck [5] [6].

In order to get information about the dimensions of the vehicles it is advisable
to compare these values to each other [7].

Method

I calculated the arrival time on a specific road, with
both weight classes:

* 10 km paved road

* 4 km dirt road

* 1 km rough terrian

I compared the dimensions and weights of the two
mass classes graphically



Data and conditions

T','FH’.'L'J' road Mid-mass truck Sim FI-|E ruck
Paved road 10 min B.5 min
10km
Dirt road 12 min &min
Akm
Rewgh terrian 15 min Emin
1&m {pedestrian appmach)
Summary 3T min 20,5 min
15 km
DII‘I’!IE.‘I'I'S.IDI'IE Mid-mass truck ErmFITETFIJEH
Front surface T4 m2 3Bm2
Walght 161 3,51
Ground pressure 4.1 kglem2 1,7 kgiem2
Result 1 Time of arrival
- The simple fire truck covered the -
prescribed distance half the time
+ As the distance increases, this value also
increases proportionally %
Along with the time of arrival, the size of
the area affected by the fire also increases -
proport b=
By using simple fire trucks, th
period of the free spread of fire
*can be significantly reduced.
This reduces the time and cost
of firefighting and the value of it b 3057 o TR
the caused damage s o




Res u It 2 Dimensions of fire trucks

Simple fire trucks are
significantly smaller in T
size, and weight

+ allowing them to travel on
narrow roads

« low ground pressure allows you
to drive o

There is no need for
m) walking approach

I |E ErLiCh

] uck

Waight - mi

We save time

Conclusions

- One of the biggest problems with a
wildfire is the approach of it

. The key to effective work is to start
the intervention as soon as possible
and to move flexibly in the field

. By using the appropiate vehicles, the
time of arrival can be significantly
reduced

. The small size of the vehicle allows
to travel on narrow roads
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Abstract

Between 2003 and 2012, 63 firefighters died in a
flashover-related incident in the US. Fire regulations are
significantly tightened,but in modern construction the
plastic-based and chemically treated wooden furniture
favor extreme fire spreads. In fact, in today's buildings,
flashover is spreading eight times faster than 50 years
ago.

Flashover

National Fire Protection Association

As the fire continues to grow, the ceiling layer gas
temperatures approach 900°F, increasing the intensity of
the radiation on the exposed combustible contents in the
room. The surface temperature of these combustible
contents rises, and pyrolysis gases are produced and
become heated to their ignition temperature. When the
upper layer temperature reaches approximately 1,100°F,
pyrolysis gases from the combustible contents ignite along

with the bottom of the ceiling layer. This is the phenomenon

known as flashover. (NFPA 921) (1]2] [3]



Types of Flashover

. Hot Rich Flashover
- Hot Flashover

. Lean Flashover

. Delayed Flashover

Rapid Fire Progress (RFP)

Surviving the Flashover?

- Early recognition ( high temperature, rollover etc.)
. Prevention ( ventilating, gas cooling)

- Increase your chances of survival ( point of no return)

[41[5][6]



Gas Cooling Techniques

+ Agressive Gas Cooling (European technique)

~Penciling” ( US technique)

Agressive Gas Cooling

+ Set the nozzle on 60° fog pattern

. Give several short intermittent bursts of water into the
upper atmosphere

. Do not use so much
water that the thermal
balance becomes upset




Penciling
. Set the nozzle to straight stream

. Use several, short intermittent bursts of water to cool

. Move the nozzle
to cool different areas
of the room

[7118]

Fully developed Flashover




Rollover

Penciling combined with Vent

- R st gFrRrreOEBRNO R



Conclusion

. Early recognition (high temperature, rollover etc.)

. Prevetion ( gas cooling, ventilation) [9]
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Abstract

. Risk of burnout, depression, and other mental disorders

- Aims to determine the effects of stress in professional
firefighters

. 82 professional firefighters; 5 urban fire departments

. Coping Inventory for Stressful Situations and Coping and

Stress Profile

- Results are not considered scientifically relevant.

Introduction of the Presentation

- Constant and intense stress in specific tasks

. High-risk factor to burnout and other mental disorders
(Theleritis, 2020; Nydegger, et al., 2011)

. Cardiovascular disease is the leading cause of on-duty
death (45%)

. Major cause of morbidity (Soteriades, 2011)

. Constantly living in stressful situations results in this
population not only physical but also mental illness



Wildfires in Greece (2007)

Methods:

Participants
- 82 male firefighters (20-47 years) in 5 urban fire departments

Procedure

- Coping Inventory for Stressful Situations (Endler & Parker, 1999)

« Task-oriented coping
Emotion-oriented coping
» Avoidance-oriented coping

- Coping and Stress Profile (Olson, 2007). MASH model:
- demands (stressors)
= coping resources
« adaptation



Results:

The Coping Inventory for Stressful Situations

1

= Ersiarne e ':mH:
#TosH wnd emotian oriertad cooRy

Work stress

Results: 5

mpry high = fmigh = perrsge. wiow = very lovw



Problem solving style

Results: _—

myery high =high =svemage =low sy o

Flexibility

Results: i

suniphigh ® high = perage ®low  Svery low




Communication

Results:

& unrg ligh = faih = ewiars = kg @ ey ny

Work closeness

Results:

®wnry high  ® higty, & swsrage  ® love  ®wery low



Work satisfaction

Results:

25 O

N
oy B
3% - o

Discussion:

- The vast majority of the stock responds to stress with
appropriate coping strategies

- Need more support during and after their duty hours
- Psychological analysis worth to continue

. Actions taken based on that could support longer service

period, healthier and happier life for professional firefighters
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ABOUT KENYA

2 The Kenyan governonce structure consiste of one
National government and 47 county governments since
2013,

2 The rounty governments ore devolved stroctures under
the stewardship of the county governors.

2 Fire services and disaster management & one of the
functions develved to counties ond thus the level of
services per counfy are independent.




ABOUT MURANGA COUNTY

» Murang’a County is o cosmopolitan county located in the defunct central provinee of the
Republic of Kenya.

# It barders Nyeri to the North, Kiambu to the South, Nyandarua to the West and Kirinyaga,
Embu and Machakos counties fo the East. it lies between latitudes 0* 34°; 197 South and

Longitudes 36% 37 27" East. The county occupies a total area of 2,558 8Km™ with o
population of 1,056,640 (2019 census), and urbanization of 16.8%.

COMMON DISASTERS IN MURAN'GA COUNTY

Murang’a County

#  Although drought is one of the common disosters in Kenya, if is not Effects of 2020 MAM Rains
very common in Murang'o county being an agriceltural area. —

»  The most commaon disasters are:

# lond slides given the hilly lendscape of most parts of the county
» Transportation accidents (RTA)

+ Structural collapse

+ Firo

*  Drowning



FIRE AS DISASTERS IN MURANGA COUNTY

» Fire is o disaster becavse it hos potentiol to couse loss of life, it consumes property and
degrodes the environment by releosing emissions.

» A big fire con dizrupt lives seriously by consuming livelihoods, misery by life loss, closure of
tritical facilities e.g. the Mathal supermarket fire burned for 3 days and coused a stondstill
in Murang'a fown.

» it is worth noting that fire disasters are common In the urban settings as well s in the rural
settings

»  invrban settings, most fires are residential ond commercial.

» Some of the residences are also rental houses and thus loss of homes and businesses
» In schools-either due to arsonist attacks or electrical foilure,

» forest fires eg. the oberdare fire of 13/1/2017 ond recurrence on 01/10,/2019

THE FIRE AND DISASTER MANAGEMENT UNIT IN MUR#
COUNTY




THE FIRE AND DISASTER MANAGEMENT UNIT IN
MURANGA COUNTY CONT’

= The fire services and disaster management unit was established in
2013 after devolution,

= The unit comprises of 38 personel deployed in 3 functional fire
stations,

» The unit is under the county secretary, led by the disaster manager
under whom are Duty Station officers, Liutenants and the technical g
crew in that order,

= My roles as the fire chief include; formulation of policy, preparation
of budgets and annual plans, appraising the fire personnel,
reporting and briefing the county government on disasters before,
during and after, conducting fire investigations and training,
enhancing safety compliance, infrastructural acquisition and
maintenance; linking the unit with external partners and agencies
eg. Other counties, national government, NGOs and international
development partners.

FIRE DISASTER INVESTIGATION IN MURANGA
COUNTY

b Also colled fire couse determination,

» It's a systematic approach for the onalysis of a fire related incident
to determine the probable cavse of the fire

# In Murang'a county, the fire chief is duly responsible for fire
investigation in collaboration with the fire prevention team.

» We also cooperate with the directorate of criminal invesfigation (DCI)
for arson investigation and Kenya Power for eledrical related
incidences.




s

FIRE INVESTIGATION IN MURANGA COUNTY
CNT

FIRE INVESTIGATION IN MURANGA COUNTY CNT

» The steps for scene management have proved effective
to our department.

» There's nlways o slight disparity when the fire onit is
not colled vpon to respond to o scene and thes the area
is not secured which exposes the evidence to fompering.

»  Some victims do not coll for investigation while others
like Mothoi sepermarket called long ofter the fire
Intident, and having tampered with the evidence.

» This pictere indicotes o recently conducied fire
investigation for Giochuki Boys High school where o
dormitory was rozed by on inferno.




OUR STRENGTHS IN FIRE INVESTIGATION AND
RESPONSE

» We have basic fire investigotion techniques to rule on the cavse of the fire.

» We have basic fire fighting equipment to help us respond, 2 fire trucks, 2 Rapid inte
vehides, and worn out regular PPEs.

» We enjoy a cordial working relationship with the county law enforcement personnel who help i
ground conirol, apprehension of non-compliant citizens.
» We have a young, vibrant and enthusiastic fire fighting crew trained up to level 3 & 4 certificates.

COLLABORATORS

We enjoy fundional colluborations with;

= Other county fire brigades,

«  The national government,

- Polish Centre for Imternational Aid (PCPM),
= Africo Fire Mission {AFM]

+  Kenya Red Cross.

< We are looking forward to collaborate with the Hungarian
University of Public Service and any other development
agency.




WEAKNESSES/ CHALLENGES

» Lack of advanced training for most of the firefighters
» Inadequate fire fighting equipment

» Lack of expertise in fire equipment maintenance and repairs.

> Lack of equipment and expertise in HAZMAT and fire
investigation.

» lack of capacity to conduct hazard mapping.

OUR DESIRE

» To solicit for opportunities for copacdty development of the existing fire fighting
men and women within the unit. Training in basic fire engineering would be a
welcome move towards realizing this desire

» Fully equip the fire and disaster manogement unit so as to be able to respond to
the ever emerging disaster concerns in the county and beyond... it is important to
note that our vnit is one of the best in the central region such that whenever there
are disasters in the neighboring counties indeding Kirinyaga and Myeri, our unit is
always called vpon te support other county disaster units

= To develop our disaster unit to a model disaster response center which can be used
a disaster training center for the entire central region and beyond. This means that
the unit can be developed to become o medern training center on prodical disaster
management skills through vse of technology such as drones, thermal imaging
devices in structural fire and delsar life detectors for collapsed buildings.
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Abstract

- Firefighters face unexpected challenges with the growth of new uses for alternative
energy. These renewable energy sources save on the use of conventional fuels such
as oil and other fossil fuels, but they carry unknown hazards themselves, requiring

new firefighting strategies and procedures.

= These alternative energy use conditions include buildings equipped with solar energy
systems that pose a number of significant hazards in the event of a fire. The article
covers solar systems utilizing solar panels that generate heat and / or electricity and
focus on the structural firefighting of buildings and structures, in particular solar

panels used to generate electricity.

« However, before we go any further, I would like to briefly describe a relatively

commaon installation format:



HOW THE
Solar panel: SYSTEM WORKS

— To convert

‘_
sunlight into
direct current

....... VI - Inverter:

= - To convert the
. _ < produced direct
I \ current into a

networkable
| alternating
HE@E current
L == = *+— Measuring: _
- To account for Execution

electricity produced
and consumed

What is solar cell?

] \ : The material of the solar cell has a crystalline structure with a
[T uniform interior shows a spatial layout. Typically, a silicon raw
material is used for production, which becomes at the end of a

process of complex technological chains can be used as a final
product.

l:j.._/

o
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\\;-1' ERRORS AND DANGERS INHERENT IN
~ THE SYSTEM

* Material error

mm) Fire damage

* Execution error

I

Intervention, additional danger

—_

CAUSES OF FIRE

In the event of direct current and insulation faults,
'S permanent, bright curves can form

\
-
,-\,-d-""fl
&

L

* The connection boxes of the solar cells must be
de-energized at the connection of the main DC
line '

s Installation can only be carried out
in dry conditions with dry tools

} j/] Esoribognn bed 2100 W Ghxcfadoam
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\ ACHILLES HEEL OF THE SOLAR PANEL {

* In the event of a roof fire, the back of the solar panels is
moderately or not at all fireproof.

* Risk of electric shock!!!
* Falling off the roof

* Work at height

* Debris falling

o O—

* Mechanical damage during finishing

KJ * Toxic flue gases




L'_T/J

MEANS OF INTERVENTION L

* Extinguishing with water (appropriate extinguishing distance)

= Powder vaccination

* Covering
* Blow off with paint
* If you say all bankruptcy )

IDEAS?
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Abstract

The investigation aims to explore the problems that arise during
the intervention of the fire brigade in railway accidents and its
possible solutions.

The basic accident environment, the fire-fighting forces available
in the interventions and their equipment, as well as the
possibilities that can help the railway damage elimination are
presented.

A feasibility study of new technical and organizational solutions
will also be presented, which will make fire brigade interventions
more effective and faster in this area.

Methods

For the study, the relevant Hungarian legal regulations were
reviewed and the domestic and international literature was
reviewed also.

Personal consultations were heid cn both professional sides, fire
brigade and railway expert side. e experts of railway was fire
expert, plant engineer, accident prevention unit , overhead
professional service.

The experts of fire, disaster management side was the general
firefighting sphere, an incident commander of a railway accident,
members of operations control, fire subordinate staff.



Results

Reconsider Electric Shut down protocol
Special cutting equipment
Medical Capability

Organization
[1] [2] [3]

Problems of the railway
environment

Lack and importance of infermation
A large number of injured people
Accessibility and orientation issues
Delayed electric shut down
Technical challenges

Lack of assets

Fire staff shortage [4] [5]




Problematics of verified shut
down

Regulations, verified shut down N »
( electric disconnection and grounding) ¢ i-'

Location of substations
Needs for special tools

Needs for professional staff and experts

Ll
Earthing (hazards, voltage) 1| I i

Technical challenges

Thickness of the different materials
The need for continuous cutting of plates
Overhead lines

Higher working height than usual
[6] [7] [8]




Infrastructure (Ambulance)
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Discussion, Conclusions

Place grounding rods for trains (s

Information, ,OTRA”, GPS Navigation

Create the right infrastructure
Special cutting equipment

,Disaster Medic”
8] (10]
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Abstract

Proliferation of electric and hybrid vehicles

As firemen, we also must follow technological developments. In
addition to electric cars, similarly-propelled public transport
vehicles, motorbikes and trucks have also appeared.

Electric charging stations

With the proliferation of electric and hybrid vehicles, the
number of charging stations is also increasing rapidly.
These are a potential hazard for intervening firefighters.




Introduction
Unique situations for intervening firefighters

* A vehicle at the charging station is on fire.
* A vehicle that is not charging but is near a charging station is on fire.

* A charging station or a vehicle
connected to it is involved in a
road accident.

« A vehicle must be removed
from the charging station due to
damage.

Identification of difficulties

= Each service provider uses a different design
* No contact person is provided

+ The particular service provider is not available
* The operating local specialist is not on site




Types of charging stations

AC({alternating current) 22 kW DC (direct current) 22 kW
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Charging stations in Veszprém

Charging stations

14 stations already in operation, with 3 more installations in progress

Service providers
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Risks of intervention

* Working under voltage

* Voltage cut-off by the electricity supplier

» Key to the charging station for internal voltage relief

&
Separation of charging cables
L ToltGkabelek reteszelése — autd toltése
W maobiliti
s : DC ttltScsatiakordk esetén
e-mabl = akdbel a toltdliomas része,
+  ar autd feldli vége mechanilusan reteszelt a tiltds alatti kikdeds ellen, A
retesr s tiltds ledllitdsdval nyithatd. Kibelben DC dram! (D ivl)
AL tiitdcsatlakozdk esetén
= @ kibel az autdtulajdonosé
= & kdbel autd feldli és tolud feldl vége is mechanlkusan retestelt a thlés alattl
kihdzas ellen, A retesz a toltés ledliicdsdval vagy a toitd felnyitdsdval
mechanikusanegy kis kar segitsdgdvel nyithatd,
Az elektromos tOltéberenderés és a hozed csatlakortatott kibel az dAramszolgditatdi P
fesriiltségmentesités elvégzéstlg fesilltség alatt Siidnak tekintendd 11 @ bt - |




Conclusion

Regular, specialized trainings for the intervention staff

Organizing “local knowledge” exercises in cooperation with the
electricity supplier

With the above in mind, the development of the PAJZS and Kap-
Online systems in the operations control departments
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Abstract :

Forest wildfire is an issue that has a worldwide
concern, its management is taking a sort of firefighting
measures rather than tackling fire symptoms at early
stages. This approach in almost all cases has proven its
failure in reducing the extent of damage. UAV’'s in
future will play a vital rule in detecting the fire
initiation symptoms or fire at early stages ,that would
make firefighting economically feasible.



Fire in History & Culture:

+ Evidence for controlled use of fire by Homo erectus,
beginning some 1,000,000 years ago

« Fire is viewed by Christians, the Chinese, and the
Hebrews as being a symbol of divinity

 Many cultures view fire as a symbol of wisdom and
knowledge

* The lake of fire appears in both ancient Egyptian and
Christian religion as a place of after-death
punishment of the wicked, similar to Islam’s Hellfire

United States of America

« 2020: about 57,000 wildfires compared with
50,477 in 2019

- More than 42,000 km? were burned in 2020,
compared with 19,000 kmZ2in 2019

+ The federal Government spent over $3 Billion on
fighting wildfires in 2018



Australia

186,000 km2 burnt, i.e. twice Hungary (Jordan) area

An air tanker , 2 helicopters crashed ,and 2 fire
trucks were caught in fatal incidents

Fire-hawks; it was noticed by many that these birds
spread fires, (unknown if this is done intentionally or
unintentionally)

Strange to note that, this bird is one of five animals
that you are allowed to kill as per Islamic religion

Canada
« On average wildfires burn 25,000 km?2/year

* Lightning usually causes more than half of the

wildfires

« University of Alberta wildland fire professor Mike

Flannigan says :

« "Climate change’s fingerprints raising wildfire risk
in Canada and the world.

» “The warmer it is the longer the fire season”

- "Every degree of warming, the number of
lightning strikes goes up by about 12 %"



Jordan

- In 2020 , fire destroyed 40 Km? agricultural
crops, 179 Km?2 of dry weeds area.

* Forestry is 821 km?2 (0.09% of Jordan)

+ Corona pandemic shutdown , the main cause for
not letting Sheppard's move and graze their
cattle after the spring season , hence a lot of dry
weeds and grass especially near forestry areas.

+ Carelessness , and deliberate fires to harvest
woods as a source for heating are the main
causes.

Fire Crisis Techniques

« Preventive:
+ Firebreaks
* Prescribed fII'.E = Beriev Be-200 filling water tanks in
» Controlled animal Grazing the Mediterranean Sea while in operation
4 Persunal Fatrﬂls in Mount Carmel forest fire in Israel

. rrectiv
« Fire-fighting trucks
- Aircraft( Fixed-wing, Helicopters)
» Fire fighters
« Local People




Future Fire Crisis Techniques

+ Preventive:

« Solar powered UAV’s equipped with thermal
Sensors

+ Corrective

« Aircraft( Fixed-wing, Helicopters)
« UAV's fire-fighters

Future Fire Crisis Techniques
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Conclusion

« Its more critical to work on preventive measures
rather than on corrective ones in case of wildfire

+ Second priority is to reduce the response time for
corrective measures , where UAV,s use would help in
that regard and dramatically reduce the extent of
damage.
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Abstract

The Act No. LXXIV. of 1999 on the ,Direction and Organisation of
E]ﬁaster Eroﬁctm and the Protection Agajnst Serius Accidents
elated the Hazardous Materials” entered into force 20 years ago.

The establishment of the Act composed the new, modern, applicable
Hungarian Disaster Management.

In recent !_.reTrs th ,Disalster M?_Inagement has been renewed both
conceptionally and in relation, has been accessed the European
norms,

The gqt or intends to address the issue of circumstances of
establishment of HDM, and achievements his operations.



Introduction of the presentation

+ The Act No. LXXIV. of 1999 on the ,Direction and
Organization of Disaster Protection and the Protection Against
Serious Accidents Related to Hazardous Materials” entered into
force on the 1st of January 2000.

.+ The establishment of the Act is a result of the political,
economical and social processes.

+ It was important for the law enforcement organizations to meet
the EU and NATO expectations.

Chosen methods for my
research

. research of legally requirements
- review of literatures study
. investigation of internal regulation of NDGDM

. collection of knowledge of operations of disaster
management

: cnmﬂaring of standards of external and internal, foreigner
and home level

- gain experiences of planning of managing work, of civil
protection, firefighters and industrial Saféty

. handle of the disaster management ch_anges in terms of
legal requirements and technical solution



The components of HDM

The NDGDM was established with the integration of the National
Headquarters of the Civil Protection and the National Headquarters of
the State Fire Service.

The Civil Protection in Hungary reflected the European concept, in the
sphere of the environment protection, disaster prevention, and elimination,
nuclear safety and the protection of the population and property

The State Fire Service was replaced by the fire brigades of the local
governments in 1996, The primary intervention became the responsibility of
the local level. The state tasks of the Fire Service were primarily the
professional direction, fire prevention, fire investigation, training, education
and the setting up of technical equipment and the performance of authority
activity

The tasks of authority

+ The Act determines the rigorous tasks of each authority and state administration

+ The Act determines and separates the tasks and responsibilities of the:
+  Government,
Governmental Coordination Committee,
Minister of Interior,
+ Competent Minister and the leader of organs with national sphere of authaority,
+ Chairmen of the defence committees of counties and the Capital, and
+ the Mayors.

« The Government has been authorized to activate civil protection organizations on disaster
stricken areas.



Basic elements:

Hungarian Disaster Management has been subordinated to the Minister of Interior.

Objective: to protect life, property of people, soclal safety and economy, integrated
into the security system of the country, to efficiently prevent threats, to rapidly
respond and eliminate consequences.

Basic elements:

« all hazard approach and involving the entire society,

« integrated unity of prevention, response and recovery,
- provision of conditions proportionate to real hazards,

« targeted planning and preparedness,

= subsidiary and the municipality system.

The SEVESO 1I. Directive in the
Hungarian legislation system

+ In order to build the SEVESO II. Directive in the Hungarian legislation
system the Act deals in separate Chapter with protection

-against major accidents involving hazardous materials
-determined the technical tasks of prevention and the mitigation of the
damaging impact of accidents and measures

-aimed at the protection of the population

+ The state defines the order of covering the expenses of disaster protection.



The tasks of new Directorate General

+ The Act No, LXXIV. of 1999 determined to establish, from the organs of the Civil
Protection and the State Fire Service an integrated disaster protection
organization - consisting of central, regional and local organizations.

« The central organization: the National Directorate General for Disaster
Management, Ministry of Interior,

« Main tasks of NDGDM:

+ To determine professional reguirements of prevention, rescue work and disaster
protection and direct and control of the work of the subordinate organizations

« To participate in the prevention and elimination of nuclear accidents and
consequences of natural and industrial disasters

« To fulfil authority, special authority and expert tasks, establish of international
cooperation

The organizational structure of NGDGM
» The Directorate General functioned in a structure including authority, emergency
management, economic and administrative organization.
= The Department for Human Resources and Labour Affairs,
-the Department for International Relations,
-the Department for Public Relations,
-the Section for Legal Affairs,
-the Section for Financial Control and

- -the iSectEnn for Classified Administration were directly subordinated to the Director
enara

= The tasks of the elimination and management of emergencies occurred, the recovery
and reconstruction were performed by a joint organization, the organization of
Deputy Director General of Emergency Management - led by me,



The modernize of Hungarian
Disaster Management

+ Modernise of the Hungarian Disaster Management has began
in 2012, when the Act No. CXXVIII. of 2011 on the , Disaster
Management and amending certain related laws” entered into
force.

. The modernise was established on the experiences of last 10
years, and on experiences of red mud disaster in 2010.

. The civil protection has been renewed, the Fire Service has
been subordinated directly to the Disaster Management, as the
state Fire Service and the new Industrial Safety Service has
been realized.

Conclusions

Precedents of the establishment of the professional disaster
management organisation:

+ To execute NATO and EU requirements,

« Civil protection: adaption of European norms,
establishment of municipal fire brigades,
promotion of the significance of civil emergency planning,

. the occurrence of migration and humanitarian tasks,
significance of civil security.
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Scope and Objectives of the
study

» The study aims to create an inventory of the locations
of SEVESO establishments and Industrial Parks in order
to identify the degree of their exposure to earthquakes,
floods and forest fires.

« Objective: to select those sites with the highest
NaTech potential and prioritize for risk mitigation
measures.

Romania - Landmarks, main
natural hazards

Figure T, Geagraphic map of Ramania



Romania - Landmarks, main
natural hazards

. The main natural and hazards and

b T
related risk identified in the national " -
risk assessment (RoRisk Project — ’@‘ i
2016):
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Table 1. Main nisk sectors ientified for Romania — Country Repont- Romania, 2018

Romania - Landmarks, main
natural hazards
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Figure 2. Probabdstic ssismic hazard map cfRomania - Return pericd of 475 years [Sokolov et. al, 2005



Romania - Landmarks, main
natural hazards

Flood hazard:

Higrads

Figure 2. Fiood hazard map of Romania - Retun period of 800 years {Dofton et. 8, 2018)
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Industrial Parks in Romania
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Industrial parks and Seveso
sites in NaTech prone areas
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Figure B. Industrial parks and Seveso sitesin flood prone prone areas




Industrial parks and Seveso
sites in NaTech prone areas

. Forest fire hazard:

g

Figure 8. Indusirial parks in forest fire prone prone ansas Figure 10, Seveso sites in foresifire prone prone ansas

Conclusions

. A first inventory of Seveso establishments and
Industrial Parks in natural hazard prone areas was
developed using GIS technique.

From the three main hazards considered in the study,
seismic hazard involves the highest number of the
establishments, presenting the highest NaTech
potential.

. The study can be a first step in the selection of sites
for a more detailed NaTech risk assessment and
prioritization of prevention measures.
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Abstract

- In 1979, Hungary enacted the (European) Agreement
Concerning the International Carriage of Dangerous
Goods by Road (ADR).

- Besides the domestic application of the Agreement, it
may be necessary to develop detailed rules adapted to
the security needs of the country concerned.

. Therefore, in 2004, Hungary prescribed the first
regulation on transport operations by vehicle types not
covered by the Agreement, agricultural tractors and
slow-moving trailers.

Problem in terminology 1

+ The term of vehicle 1

- AGREEMENT CONCERNING THE
INTERNATIONALCARRIAGE OF DANGEROUS GOODS BY
ROAD (ADR)

. Article 1 a): ,the term "vehicle" shall mean motor vehicles,
articulated vehicles, trailers and semi trailers, as defined in
article 4 of the Convention on Road Traffic of 19
September 1949, other than vehicles belonging to or
gnEtEr the orders of the armed forces of a Contracting

a ‘f"



Problem in terminology 2

+ The term of vehicle 2

- DIRECTIVE 2008/68/EC OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 24 September 2008 on the inland transport
of dangerous goods, Article 2, Definitions:

+ 4. 'vehicle’ shall mean any motor vehicle intended for use on
the road, having at least four wheels and a maximum design
speed exceeding 25 km/h, and any trailer, with the exception
of vehicles which run on rails, mobile machinery and
agricultural and forestry tractors that do not travel at a speed
exceeding 40 km/h when transporting dangerous goods”

ADR 2.2.3
Class 3 Flammable liquids

“The heading of Class 3 covers substances and articles containing
substances of this Class which:

- are liquids according to subparagraph (a) of the definition for
"liquid" in 1.2.1;

- have at 50 °C a vapour pressure of not more than 300 kPa (3
bar) and are not completely gaseous at 20 °C and at standard
pressure of 101.3 kPa; and

+ have a flash-point of not more than 60 °C (see 2.3.3.1 for the
relevant test)”



The Hungarian solution for
agricultural tractors

In the Hungarian legal system:

. 7/2011. (III. 8.) NFM ministerial decree on the road transport
of agricultural chemicals and fuels by agricultural tractor or
slow - moving vehicle towing a trailer

+ (,NFM": Ministry of National Development, today: Ministry of
Innovation and Technology)

Plant protection products shall
only be delivered in packages

. Pesticides and liquid fertilizers, diesel fuel shall only be
delivered in packages

- Exception: Liquid fertilizer and diesel fuel in packages,
shall only be transported in a tank if you have a certificate
of approval according to ADR 9.1.3.5



Inscriptions in Hungarian are
required for the trailer

. A plate bearing thg words "AGRICULTURAL CHEMICAL" (in
Hungarian: ,MEZOGAZDASAGI VEGYSZER") shall be
affixed on both sides and at the rear of the trailer carrying
non-flammable plant protection products and fertilizers.

. A plate bearing the words "AGRICULTURAL CHEMICAL" +
"FLAMMABLE" (in Hungariap: ,MEZOGAZDASAGI
VEGYSZER" + ,TUZVESZELYES" ) must be placed on
both sides and at the rear of the trailer carrying flammable
plant protection products and fertilizers.

- A sl:i&n clearJ{ marked "FLAMMABLE" (in Hungarian:
+~TUZVESZELYES" ) must be affixed to both sides and at
the rear of the trailer carrying diesel fuel.

Diesel fuel (IBC) on a trailer

IBC: intermediate bulk
container

A sign clearly
marked
"FLAMMABLE" (in
Hungarian:

. TUZVESZELYES")
must be affixed to
both sides and at
the rear of the trailer

carrying diesel fuel.




Diesel fuel (IBC) on a trailer

. The package shall be secured in the same manner as
specified in the ADR

Diesel fuel (IBC) on a trailer

. The marking and labelling required by the
ADR Chapter 5.2, are not required for the packages

LT 1203

Missing the same
labelling on the side
of the trailer
{infringement)




Pesticides in tank

- Plant protection product,
pesticides shall not be transported
in a tank, mixed with water.

+ Control of mixing into water can
now be carried out relatively
easily with the help of the
sampling and hazardous
substance identification
capabilities of the CBRN
Laboratories (called "KML") of

r?j{esstonal Disaster Management
odies.

HazMat in the cab

- Hazardous materials, pesticides
shall only be placed on the trailer

Infringement —_—




Conclusion

. Safe road transport of dangerous goods is guaranteed by
compliance with the ADR Convention, drawn up by a
specialized body of UN Economic Commission of Europe,
which was ratified by Hungary as well.

- The domestic implementation of the regulation also covers
the transportation of dangerous goods by agricultural
tractors.

- The protection of soil and water assets has a high national
economic importance, therefore the feedback and
continuous professional cooperation of authorities with
agri-industry operators is vital.
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Abstract

* The Fire and Rescue Corps (F&RC) will upgrade its
equipment. Drones quickly and effectively monitor the
area of intervention. F&RC bought two drones from DIJI
Mavic 2 Pro.

* Pilots may encounter various undesirable circumstances
that affect the functionality of the drone.

« The main goal of the research was to experimentally
test the drone in extreme conditions.



Methods

« The main research methods were:
experiments,

i

observation,

I

data collection and analysis,

suggestions for practice,

- professional discussion.

Equipment for experiments

« DJI MAVIC 2 PRO drone,

« GPS,

* Drone camera,

« Altimeter radio,

« Camera for documenting the experiment,
« Military smoke bomb,

* Flammable liquids.



Partial result No. 1

« Decrease in battery capacity as the temperature drops

VPLYV TEPLOTY NA VYDRZ BATERIE
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No. 2: Influence of frost
on flight characteristics
« Formation of icing on the leading edge of the propeller
during flight
1=‘E| i



No. 3: The functionality of radio
altimeter over the water area

« The radio altimeter on the drone reflected the signal
from the bottom of the pool and the drone did not
maintain the set height above the water surface.

(21131

No. 4: Influence of smoke on the
functionality of the drone
» The drone flew around the flames and through the

smoke - the drone loses the stability due to the heat
release.

1121 (31



Discussion and
recommendations

» The drone operator must monitor the surroundings to
avoid a collision with another object - the helicopter.
The consequences would be fatal!

» The possibilities of using a drone are limited in extreme

conditions!
» During the reconnaissance flight, we must avoid a

heavily smoky area!

[a]{s] [8]
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Abstract

Using drone is efficient
Saving time
. Cost efficient solution

BEFORE FLOOD
Pre-flowd mamepement

DURING FLOOD
Flood nimsogemen!

AFTER FLOOD
Posteflood wmrnagrment

|

1 |

|

DRONE APPLICATIONS

SURVEYENG, AMONTORING, CONTROLEING, DETECTING, SUPPORTING

| |

Surve viag rinver hiain
Contralling marmal werks
Dhetecting prabloms

Fleanl mpaisering
Floml mesaigemen] maditariag
Supporiing decision makers

Peat-Mood ponifuring
[miich assessment

Supperi recevery

- Information flow
Decision making
.+ Time saving

*

- Reducing loss

[31141



Introduction

. Flood is the most common natural disaster
- More and more freguent

- Delayed Facts
) ) + Flood prevention systems

Rivers in Hungary « 4000 kilometers dams

= Duna and Tisza

» Sajo _

* Hernad Retrospection

« -1970 - Tisza
Consequences + -2002 - Duna
» Epidemic : + -2006 - Tisza and Duna
* Quality loss of soil « -2013 - Duna
« Loss of lives and properties . -2020 - Hernad
[1]1217](8]
Methods

- Making my own case study |

. Flying above lake Rakaca .
- Organizing the flying in advance
- It took 20 minutes

. I made and used
pictures and videos
application

. Set up my own plans
« assessment of further work




Technology in preventive flood management

- Flood modelling
- Organizing in advance
+ Preparation
- Reducing the loss
- Sandbags
- Relocation

- During flood
+ Keep in contact
- Real information

Solved problems with lake Rakaca

Problems solved by creating the reservoir:  Developed flood control stucture:

; . Dam
= iz th Il water fl f Bod
ri::runng R R R R Intercatchment floodway
Sudge dam
- Storage of the surplus water of Rakaca Water level regulator
brook
Reduction of flood level Industrial use:
Drinking water base Ensuring water requirements of

Kazincbarcika, Sajoszentpeter

I51

[10]



- 1.Perception of the crack
2.Faults in the concrete structure
3.Plants preventing natural water
flow

Conlusion

Actuality

v Unique flood vulnerability

+ Developing drone technology
v Protracted harmful events

Using drone:

« Time saving A
v Cost effective i
Reliable :
Information flow is secured N e

Live video
Fast decision making process e e s

ke R

[6][3]
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BACKGROUND

Wildfires,floods, storms, droughts, cyclones, storms,
extreme temperatures attack communities globally each
year. The consequential damages of these climate
related disasters have amounted to US$130 billion in
2020, 13151

DISASTERS & COVID19 PANDEMIC

- Against the frequency and intensity of these climate related disasters the global community
now faces the double challenge of mitigating the spread and impact of the COVID-
[19! ai?dia-mic. While also considering the compounding effects of climate-related disasters
51e}[7]).
The COVID -19 pandemic has caused 2,424,060 deaths and over 2.4 trillion $ have been
spent on COVID 19 relief efforts[4]

. As Covid- 19 continues to manifest its self through escalating number of infection and
deaths. The global community continue to encounter prolonged droughts, wild fires, floods |
land slides |, cyclone, storms and extreme temperatures [2].




Problem Statement

Is the global community prepared to cope with climate
induced disasters facing them today in the midst of the
COVID 19 Pandemic?

Is it possible to build resilience against the climate induced
disasters whilst dealing with the impacts of the Covid-19
Pandemic?

Methodology& Findings

A Ccmgarative tifse study de:-‘._ign was egg:ulu‘,c’ed 50 assess global trends an
disaster preparedness pre Covid -19 pandemic & during Covid -19 pandemic
Elj. Study revealed that disaster preparedness trends were on a upward
rajectory pre Covid -19 pandemic , during Covid -19 pandemic disaster
préparedness trends showed a downwaﬁl trgjecl:ory. Disaster preparedness
is proving to be stressful during the Covid -19 Pandemic .

Disaster Preparedness trends pre,during& Covid- 19




Are You Prepared For The Worst?

Disaster can strike at anytime. Don't be

-F;ﬂlF_EEhT off guard. Be prepared.

. Disaster Preparedness in covid-19 pandemic period is at an all
time low.

Strengthen public awareness with pro-active and pre-emptive
disaster risk reduction options. Disasters can be reduced if
people are well informed about the measures to take in
reducing their vulnerability.

Integration of disaster risk reduction plans with development
plans at all spheres of government.
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Abstract

. Roles of the economic operators and the authorities in
dangerous goods transport;

. Analyzing the groups of flammable dangerous goods
highlighteing the basic classification rules related to
the transport of dangerous goods;

. Analyzing international and domestic statistical data of
flammable dangerous goods;

. Proportions of transport of flammable substances and
the analysis of official control figures.



Introduction

. Past and recent foreign and domestic accidents;

- Regulations of dangerous goods transport;

. Presents flammable dangerous goods of transported
different groups;

. Statistics of EUROSTAT and Hungarian Central Statistical
Office (KSH);

International and domestic legal regulations
for the transport of dangerous gnqu

Road Internal ‘ Rail Air
- Wwatervays

2002 41, 111 JAH014. ME 12
Goysrnment Decree 22011, (X 23.) Government Decree Government Dacroe
_MUZPEL 1L IESPEC TION and CONTROL AND FINES
15612004, [VILZ9.) FINE
Government Decrees

EME !
| 25/20140n the safety of ransport of dangerous goods. (IV. 30.) NFM decree

BM OKF internal controlier, 8/2018, s, Anilnnn:%ma Directors-General on the ordar of official
procedure



Transport of dangerous goods by road

Tearag-Eurdpai Kozlakoddal Hiddes

* 34 million freight e e
kilometers / year TR GRS )
performance %;— =

e Trans - European i

transport network -

» Dangerous goods logistics
warehouses (14 pcs)

Accidents Bologna, 2018.

. Pakistan 2017.

25000 litres of fuel




Potential hazard sources -
transportation of hazardous materials

Analyzing the statistics

. Analyzing of the proportion of flammable shipments
with an international perspective;

CLASS 9 |measny
CLASS B phamsssssnynas
Class7 | o
cLASs €2 | o
CLASS 6.1 |smsm
Class 52 | 0
CLASS 5.1 |47
CLASS 4.3 | 4
CLASS 4.2 | 22
CLASS 4.1 fem1
CLASS 3 o = 2695
CLASS 2 sy uesssssnyRns gy
Class: |3 _
il Tk 1000 1500 2000 2500

Tousand tonnes

g



Analyzing the statistics

n Total all dangerous goods groups mClass 3

2015 ST @
2013 T ReE T g
T essa wEe) g
2017 g
201 IEETTE
=
2015 TESGT———— 5
T eess T 1o H
2014 3
T sss2 =&l
2013 =
2012 NESSIIE.
2011 NEEST
2010 N ESIETES

Analyzing the statistics

Annual Class 3 road freight transport of
dangerous goods (international national)




Result and Conclusion

. Presented some accidenst in the past;
Analyzed the available statistical data;

Maore than half of the transported dangerous goods are
flammable materials;

The proportion of consignments of dangerous goods in
Hungary is not outstanding among the 27 EU member
states however, by joining the ADR Convention, we
undertook to comply with the rules during transport
activities.
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Extreme weather events and
climate change in Hungary

~ unusual and extreme natural phenomena and weather
anomalies

» the nature wishes to signal to us with drastic with
natural disasters

» more frequent, intensive and bear ever more striking
features

" Szolnok,
2019,



Hydrological disasters correlation
of extreme rainfall in 2018

Floods

Inland water

» Flash floods

» Extraordinary events

¥

v

The Danube (Budapest) in
summer 2018




Disaster management and
extreme weather events of the

2019 2018

2017

Today’s cilsaster management organizations have to face serious Chﬂllﬂﬂgﬂb with spccml
regard to the security and disaster management questions posed by climate change.

The main pillars of our disaster
management system

» fire service
~ Civil protection

» industrial safety




The response of hungarian
disaster management system
for these challenges

» National Disaster Risk Interpretation includes the
impacts of climate change

» Terminally emergency prognosis — every County
Disaster Management Directorate

Advices

» Extensive, high- standard and complex training and
education

» Well- trained professionals

» Sheds light on the causal link between natural
disasters and climate changes

» Moral reasons and possible innovations.

ek
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Correlation of droughts and
climate change

Climats changs

Global challange

. The global challenge also threatens Europe
. water security

. 2019 Budapest Water Summit
- adaption to the effects of climate change



Drought as a disaster

. less of a “spectacular” disaster than damage caused by
excess water

- slow-moving

- they can cause significant damage and affect the
functioning of society in many areas

- the effects of drought negatively affect all living
organisms, from flora, fauna to humans

Disaster categorization

. Natural Disasters

- Meteorological

) Drought and
- Hydrological L desartification
- Geological
- Biological




Drought differs from other
natural disasters

- Slow.
- Beginning - spatial extent.
- Its effects do not cease immediately.

- Its impact occurs in all areas of life.

Definition, types and reasons of
drought

. 2007 EU Drought Strategy Paper
. Types of drought

. 2012 Drought Strategy plan
(Hungary)

. Reasons of drought



Groundwater resources

- Climate change is also affecting
groundwater resources.

- Warming can reduce the infiltration

- National Water Strategy

The adverse effects of drought

- Agriculture — food

- Forestry — forest ecosystem — wild fires - ecological and
economic damage

- Livestock - water shortages put a strain on the animals




Conclusion, advices

It is essential to inform the citizens and to raise the necessary
public.

In my opinion, it is extremely important to include the
dissemination of knowledge on climate change, including the
problem of drought, in the training of disaster management
(and other professionals in the defense sector), as this will
give them the knowledge that highlights the causal links
between natural disasters and climate change and the
effectiveness of preparedness and response.
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South Africa
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OUTLINE

«  Imtroduction and background

+  Informal settlements in Souwrth Africa and EThekwind
«  Description of the stedy area

«  The comceptual and theoretical framework

»  Community resilience and adaptation

«  Hesearch design and methodology

+  Resnlts and Discussion

»  Conclusions and recommendations
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PHOTOS LLUSTRATING THE DENEE RESIDEN AL SETURAT PALMIET INFORMAL SETTLEMENT
SOURCE: ETHEKWEN MUNICIPALITY, HSASTER MANAGEMENT CENTRE 2016




INTRODUCTION AND BACKGROUND

[nformal settlements, although fragile, display evoluticnary resilience and
adaptabiity to changes In the urban context

However, govarnment structuras at times do not recognise this inharantly
resiliznce displayed by infarmal settfiements - lack of direct engagement

Geagraphical, political, social, and environmental factors, stakeholder
Interactions, prioritisations, and declsion making create barriers for government
ta implement disaster nsk management policies and strategias
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ISSUeSs COme Up as
-upgrading of informal settlements
Interactions of both socic-economic structures at community level and
government agencies is vital to develop community capacities

Political dynamics in the community is crucial = politicalmarginalization
Underrated is the collective actions taken by communities
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INFORMAL SETTLEMENTS IN SOUTHAFRICA AND ETHEKWINI

In South Africa about 40% households live in informal houses, of which
7.8% are in the Kwafulu-Natal province (Brown-Luthango ef &, 2016)

Due to the recurrent-shack fires the EThekwini municipality conducted a
trend analysis was conducted between 2010 and 2017

FIRE TREND AMALYEIS OF ETHEKWINI MUNMICIFALITY BETWEEN 2010 &2017
SOURCE: ETHEKWINI DISASTER MANAGEMENT STATISTRCE 1014-2016
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DESCRIPTION OF STUDY AREA

CONCEPTUAL AND THEORETICAL FRAMEWORK
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RESEARCH DESIGN AND METHODOLOGY

« Case study approach
predominantly qualitative and lesser quantitative

« A semi-structured questionnaire was designed, piloted and used to
inlerview the parlicipants.

«  Qbservations and informal conversations were aiso used as par of the
triangulation methad to get more meaning o the study

RESEARCH DESIGN AND METHODOLOGY

« The popuation of Palmiet, L-Section was used in the study, L-Section has a
populaticn of approsimately 2 000, with 327 households.
A nen-probabifity sampling fechnigue  using subjective judgement of the researcher,
assisted by the councilor

« The cntena for selection was the location, knowledoe and experience of participants
These individuals were considersd knowledgeabis in matiers fo do with the
sefilement fiving condifions

A sample size of 85 households
* Al the participants were briefed on the objectives of the study. Ethical considerations
‘were ocbserved during the dala collection process.
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RESULTS AND DISCUSSION
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OPINIONS ON THE IMPACTS OF FIRES

ife becomes very difficult
tha poor gal poan
«  lossoflives
‘oss af income
mjuries snd death
s iose pverything
damags to food
damagefo property and belongings
] mads o hghts
destroys chidren's schoal uniforms and
books
displacamant of familims
suffar from frauma and depression

REPORTING OF FIRE INCIDENTS

VA
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COMMUNITY FIRE RESILIENCE AND INDICATORS

«  Cooperation with loeal fire station

+  Effective fire response

*  Management of fires balwesn local authorlty & the community
*  Raolltng out of fire awarensss programmes

«  Involvement of community in fire safsty

+  Cammunication during fire incidenis

+  Eanyfire wamings

Ecomomic activities and Goancial resmoces
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PALMIET INFORMAL SETTLEMENT

s Have buift a communify hall to sccommodare those affected

*  They are nol apening up spaces for five engines because people will erect shacks m
those spaces

They tatk o membars who pause threals fo them by reckless betavior

They have developed capacies for handling eny fire —report only if f is foo much fo
frardie

*  Theyda nai trust the govt officials to promplly assist them

CBDM adopied by this community have resuffed in enhanced rasilience and befer
adaplation to informal seifament fires

Lo remeraed @ H.'Fﬁ N

CONCLUSION

» The risks are further increased by the dense setup, which limits
access for firefighting while increasing the spread of fires. There
is also a challenge in terms of access to water for firefighting.
Palmiet informal settlement is not different from all other
settiements. However, noticeably less fire incident are reported
due to their human, social and economic capitals. It was also
interesting to find out that the community built a hall to house
those who could be displaced by fire or any other hazard. There
are strong social networks in the community too. An example of
the social network is Abahlali Basemjondolo, which has over the
years challenged to government to pay attention to their plight
countrywide. They may not have natural capital, however they
are utilising the other assets to their best abilities in order to
reduce the shack fire risks. They have adapted well and are
more resilient than athers in the informal settlements are.
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RECOMMENDATION

« The officials need to tap info the community knowledge |, though
informal, this can lead to reduction community vulnerabilities

» officials need to buy into the community goal to prevent and
reduce fire incidents in order to ensure the safety of the
comimunity.

+ There Is a great need for the integration of scientific knowledge
with that of the local community, in order to develop effective and
risk-free fire management strategies.

It is evident that the community possesses vast knowledge of
the settlement conditions and operations, which may be very
useful to consider during the fire management-planning phase.
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Introduction of the author

* An assistant professor at the Institute of Disaster Management
* captain of the professional disaster management organization

« 2010: Certified Defense Administrative Manager {ZMNE)

* 2015:PhD In Military Engineering (KMDI)

* 2017:excellent lecturer— NUPS DM (MKE K\1)

* 2020:Janos Korponay Prize - Hungarian Military Sclence Soclety [MHTT)
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His research interests include disaster management, environmental safety,
soclal aspects of climate change, sustainable development dilemmas, current
issues of European Union environmental policy, analysis and evaluation of the
probabilities of natural disasters, their damaging effects, flood protection,
theory and practical logic system of catastrophe science.

Fire Engineering & Disaster Management 2021 Online Conference — University of Public Service



Structure of the Presentation
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Food and Agriculture
Organization (FAOQ)

A common feature: of summer  harvesting
wark is that, in addition to heavy physical
exertion, they are also flammable (for

Another  fire-hazardous.  part  of
harvesting is baling,

In addition ta stand, the combine is alsa of
a great value.
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Harvest fires of 2015 (blue) and 2016 |red)
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Number of Agricultural Fires (pcs) between the Period of 01/08 — 31/08, 2012-2018
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With the decrease in
the nnmher of Imnﬂ.‘f_
ﬁns the areas of stand

‘and stubble dnmnge(l by
‘the ’ﬁ:re*ﬂs& dm'embﬂ, 50

tlm mnnnmu: dnlmi.ge
caused by the fire also
decreased signdimﬂy
'I'he ihlpmmg trend can
be seen here as well.

| An improving trend! |

Area of agricultural fires in hectares [ha) between the period of 01/06 — 31/08, 2012-2018
Made by Lazzk Teknds 2019, ased on the daca of the Nabonal Direciorate Genearal for Dveasier Management af e
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Baling machines and combines have |

many wearing and rotating parts,
Overheating caused by their failure
and wear can easily cause fire,

it ls_nmt uncommon for an |gm1gd
aler machine to fail to be
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Ferenc Erces: A three-day supervisory inspection was
help In eight counties. During nearly four hundred
inspections, more than 160 irregularities were found.

20162 Semogy County
Disaster Management
Directorate professional
meeting related to fire
protection

Tolna County Organization of MNational
Charmber of Agricultural Economics
Paks Disaster Management Office

fanuary 2020:
pariicipationin
AGROmashEXPO

Results, Discussion, Conclusion

The professional
organization is a
organization, yet its tasks arising from its

disaster management
non-agricultural

that
safer

basic purpose include those
contribute to more efficient,
agricultural activities.

Fire protection always gives priority to
agriculture (harvesting works)

Priority focus: prevention

In general, official calls proved to be
sufficient to correct the irregularities
detected

Connection points:

Prevention, addressing and
elimination of fires and damage
related to the harvesting of
agricultural crops

Campaigns and forums for

responsible social behaviour
Preparation, websites

Powers of water and water
protection authorities
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Abstract

. The development of Hungarian system for industrial
safety has more than a 20 years history.

. In addition to the supervision of dangerous
establishment and the transport of dangerous goods,
disaster management tasks related to critical
infrastructure and nuclear emergency response have
also emerged.

. In this article, the authors examine the technical
competencies associated with industrial safety
responsibilities.



Methods

. Analysis and evaluation of international and domestic
legal regulations on industrial safety and related
scinetific literature.

. Examination industrial safety’s law enforcement
experience of operators and industrial safety
authorities

Introduction

- Operator responsibilities and associated duties and
responsibilities of the industrial safety authority.

. Determining a socially acceptable level of risk.
. Prescribing technical requirements.

. Development of procedures and methodology, and
also the tool system.
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Critical infrastucture protection

Council Directive 2008114 / ECon the identification and designation
of European Critical Infrastructure, and assessing the need to improve their protection

Act CLXVI of 2012
on identification, designation and protection of Critical Systems and Facilities

ov. Decree 65/2013
on the implementat

on of Act G
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Disaster Management Tasks in
Nuclear Accident Preparedness

« Participation

= the National Nuclear Emergency Response
System (ONER) and the

= In the application of National Accident
Prevention and Response Plans (OBEIT)

= OSIJER - Operation of the National
Radiation Monitoring, Signaling and
Control System

= operation of the EURDEP system for
measuring background radiation (European
Radiological Data Exchange Platform)

» Collection of data from measuring stations
installed by Paks Nuclear Power Plant

= Operation of RODOS online decision
support system

= Public information on data from
radiological measuring stations

e e
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System of documentations
for major accident prevention
and preparedness
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establishments dangerous dangerous
Yiof the LTE establishments establishments

thresheld level
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Safety report

Major emergency

Internal emergency plan

response plan

Eventualy External emergency plan 'External emergency
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Technical requirements and tools for authority decision-making
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Disaster Management
CBRN Mobil Laboratories
Taisks:
*  Monitoring the emmtory endangersd

*  Measure the expected hazard of the
public and matenal assers

* Collecting and forwardi
tnformation about hazards

L Cmipe:&rion i early waming of the
public

the data aixd

*  Permanent information lnking among
the participants of response

* Cooperation in rescoe tasks

*  Cooperation with the professional
mmicapal fire-brgade m measuing the
damages. rescue work in caze of
accidents, mvolving dangerous
substances

*  Cooperation with the staff of the
cotpetent rescue team in case of
accidents, mvolving dangerous
substances

Quaificalion crilers and critads eystem for technical reguirements uEharEy nsEnEen deed
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Disaster Management CBRN Mobil
Laboratories and mobile detection system

Reconnaissance:
Chemical
Biclogical
Radiological
Muclear

Environmental monitoring equipments t‘

Personal protective equipments
Decontaminating equipments

Presentation of industrial safety training requirements

Industrial safety

Edutation and training reguirements

competences

Expert who prepares
operational safety
documentation (safety
reporl, saflely analyses,
major emergency response
plan, internal emergency

plan)

Hazardous indusfrial safety
officer

Security Lialson officer

Dangerous goods officer

Radiation protection
course gualification

Govemment Decree 21972011 (X 20.) on the prevention of major accidents involving
dangerous substances. point 8.2 of Annex 7

- higher technical gualification,

- advanced professional qualfication in disaster management, civil protection or fire protection,
and

- al least five years' professional sxperence.

For the assazsmeant of major-accident hazards software used in generally accepted
international practice and approved by the central body of the authority shall be used,
Government Decree 2192011 (X. 20.) point 6.3 of Annex 7

- with a mid - level professional gualification in disaster management, clivil protection or fire
protection, or

- dangerous industrial safely administrator training course is required.

At CLXVI, of 2012, &vi 8. §(7) and Gov, Decree 8572013, (Il 8.) with & higher education

degres |n industrial safely or at least 5 years of experience in the field of industrial safety at

professional badies in the field of disaster management,

In accordance with the sectoral fransportation regulation the person coordinating the transport

of sectoral dangerous goods.

Govemmen! Decree 487/2015 (XIl. 30.), on proteclion against lonizing radiation and the =

related licensing, reporting and control system ;



Disaster Management Higher Educational system

* BA - Disaster Management (2013)

Specializations:
*  Disaster management operations
*  Fire protection and rescue operations managemaent
*  Industrial safety

® MA: Disaster management {2016)

Law enfoercement specialized vocational training (from 2020)

* Bsc: Fire safety engineer (from 2022)

* PhD: Military Technical Doctoral School
Disaster Management Research Section

Result and Conclusion

. In this article, the authors examined the technical
competencies associated with industrial safety
responsibilities.

- It can be stated that industrial safety tasks make “i
necessary to apply specific legal and technica
reqguirements.

- Operator's compliance with technical reguirements is
accompanied y specific educational = qualification
requirements.

. The higher education system of the University of Public
Service provides decisive help in the development of these
technical competencies.
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Abstract

. The estimated damage values of the recent
earthquakes in Croatia (Zagreb and Petrinja)~>
worthwhile to examine the neighboring countries.

. Idea of benchlearning continuing to study - with the
neighboring countries, in this case Croatia

+ Promote mutual learning



Introduction
Recent earthquakes in Croatia

Drestructions caused by the Earthquakes in Croatla

g

22 March 2020,

Zagreb (capznta% of

Croatia)

+ earthquake of M5.5

« "hub” of the
pandemicin the
country

29t December 2020, &

Petrinja ;

+ earthquake of MEG.2

+ The Croatian_
gc:-uemmer!t is

tly f e i et
it catad =
emergency.
Introduction

Post-disaster-recovery difficulties

and benchlearning opportunities

+ Decisions must made €<-lack of time and resources
- Restoration of the infrastructure, housing, and public services

Benchlearning: to learn from the strengths of others, collect
ideas, review them, and avoid bad practices.

nchisarning Recovery practic

Forrae: Monday [2063)



Methods - T

|Research Gate |

A secondary research,
literature review and
report content an Iy5|i| | Elsevier ScienceDirect |
were mplemente with a

focus on the
characteristics of post- 1V =

dlEél%tEl" rehabilitations
ench earmn%

OD%DITUHII;IES connected
reb’s recent

earthguakes.

Relevant papers, reports
atasets were scrutinized
rom the search results.

Research key words:

"earthquake in Croatia”,

"reconstruction after the earthquake in Croatia”™,
"post-disaster reconstruction”,

"seismic risk assessment in Croatia”,
"reconstruction in Croatia”,

"Croatian disaster management”,

"Croatian civil protection”,

"benchlearning” and their different synonyms.
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Discussion and Results
Reconstruction after the Zagreb's earthquake

Major earthquakes in the Zagreb area

Epicenter
- finrefationtc. Magritude Inteniity
Tagreb Sy ] {MCS)
cEres]
8 Mowambar,
e estimaed al 12 km 53 W
:;:‘m etimated al 12km 18 Vi
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3 September, 10k rerifi- b ..
1990 it
22 March, 0 iitenia 55 o
ncrthieaszi
| TDecember. i e isiir) e
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Discussion and Results
Reconstruction after the Zagreb's
earthquake - Damages and losses

Shori- Medim- Long-

Damages: Losses ferm term term

Housing -E Be81 364 s 2739 4102 2287
i m
Health B B25 81 7 E‘EE 374 210 1851
A S i
Education e 1071 3 E-.E 5 571 B81 909
BE SET
Cullure and Cultural - . ERgiE
it ¢S 1378 1 E ks 500 1570 447
@ 8
Business A 505 184 , @ 338 /1 339

Sowwrce: Dwn editing (2021] based on Govemnment of Croatia and Woad Bank (2020)

Discussion and Results
Opportunities for benchlearning

. The difficulties of adapting international “best”
Elractices in Hungary may be due to the fact that
ungary has different characteristics in many areas
compared to countries appearing in international
research

. It is probably easier to identify what and how we can
learn from each other if implemented in a similar
system.

. Fundamental problem, that international cooperation

needs to be strengthened not “only” from the point of
view of assistance, but also of scientific experts.



Conclusion

. Disater management requires a more flexible response
system on the part of the EU.

. Mutual European solidarity must be strengthened.

- As a continuation of the research, it is possible to
develop exact parameters, map rehabilitation
practices along them and share them on a common
international platform in order to learn from and adapt
to the strengths of others
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» dichotomy of security and threats
» anthropocentric approach
» security environment
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OPPORTUNITIES of security subject
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RISKS of security subject

THREATS of security subject
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THREE DIMENSIONS OF
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mental and legal and

spiritual organizational '
e N material
(individual (social

dimension) dimension)
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OPPORTUNITIES of security subject
CHALLENGES of sacurity subject
RISKS of security subject

THREATS of security subject

THE BROAD DEFINITION OF
SECURITY ENVIRONMENT

security subject (time of action, space of
existence, influences and interrelations)

values

p threats

security culture (“social and material toois")
- needs and development

» opportunities

» challenges

» risks
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Scientific problem

It is:net only the civil sector that is responsible for the level of environmental impact, but alse the
defence sectpr, and it hes a particular responsibility to reduce ei'i'dfimnn"le_ntal pressures, The
effectiveness of defence wark and the protection of the population’is slsa 'ElSSEt.d-Ep'EndEI'If'.

These require the mast circular methods, procedures and technelogy,



Scientific problem

Q&) - D

Oculus Quest 1 Oculus Quest 2

The current digital development iz se widezpread that the range of technolegies that can be used is unprecedentad.
Testing the use of new technologies, such as AR/VRE, is an extremely under-researched area, The efficiency and
usability of the devices used in the defence sphere are "device dependsnt”. Tn order to work efficiently, the maost

circular methods; procedures and technology are required, so the agvantages and disadventages of new tools need
to b examined,

Scientific problem

e i SYC i i i T ical aspects i i - displ i

The technological, psychological , ergonomics and physical aspects of the use of 30 display devices
in the defence sphere have not been widely publicly studied. The use of AR devices in the defence
sphers is based on the examination of decision support mechanisms and the use of VR devices is

bazed on'the analysis. of the training syvstam and the mapping of the digieal toals used there.



Research

0n the basis of praliminary research, We assume that the usa of modern digital tools and
procedures reduce the anvironmaental impact of the defence sector, while allowing for more
effactive implementation of basic defence tasks In the areas of training, decision support and

gaefance,
We assume, that modern digital tools already proven In the civil sphere, can be usad effect|vely

In the defence sphere and can be usad In & number of areas, in particular training.

reconnaissance, decision support, defence and resoue.

We assumie, that these tools will help to Increase situational awarenass during military

deployment, damage control and field work, and that their use not only has positive, but also

has physical and psychological risks that can be minimised by proper preparation,

Partial resuts so far

= conciusions

With Dr Hornyacssk we have identified the damage area characteristics and the tasks to be carried out thers, By
analysing traditional tools and training tools that support cperational activities, Wae found that &R and VR can ba
successfully. used in several araas of digital tools used in the civil sphara,

We tested the simulators currently in use, Microsoft Hololens, Vuzix AR, Oculus Go, Dculus Rift, Oculus Quest
glasses: and identified the pros and cons of using the devices. We was the first to \dentify differences and
similarities between traditional and modern [T tools based on 14 VARIABLES, and We did a comparnisan in thess
areas.




Partial results so far

Sub-research 2 - conclusions

Looking at the advantages, AR-VR can have reducing
environmentsl pressures. We found that in the chemical,
technical, popuiation protection, logistics areas, environmental
pressures were reduced by 25-30%, the efficiency of profection
and rescue forces increased,

VR procedures in the field of training shortened the
training process, reducing the environmental impact by 5-
10 % compared to real-world exercises,

Looking &t the types, methods and areas of AR VR digital
devices used abroad, We found that an adaptation test is
required for systemization.

We have identified the varisbles of adaptation. legal
background, cost, number, type, application protocols,
preparations, necessary skills, stc.

Partial results so far

Sub-research 3 - conclusion

+ We have identified physical, logical, and cognitive hazards.

« We analyzed the cybersecurity challenges of new types of
ARSE digital devices and identifigd threats ike: 3D scan;
Deap Fake Parsona, off-thesshealf davices

« We have proposad forms to (ncrease cybarsacurity, such as
the use of closed networks, and VR simulators should be
classified a5 eiectronic information systems for defence

purposes,




Partial results so far

Sub-research 4 - conclusions

By analyzing the psychological effects associated with
the use of virtual space, physical exertion, and the
effects of "cyber disease’, | found that:

» When using AR/VR devices, you will have to meet
the usual physical challenges. From a neurclogical
point of view, mowvement and work in cyberspace
can cause negative symptoms.

» Cyber disease affects the task: concentration,
reflexes-and work: capacity.

= We: suggested the wuse: of .the fterm wvirtual
ergonemics and defined its parameters.

Hypotheses

Gn the basis of preliminary research, We assume that the use of newsr modern digital tools will

{i_?f"} better reduce the environmental impact of the defence sector, whila newer toals will make the

= implementation of besic defence tasks more effective in the areas of training, decdision support and
defence,

oo We assume that modarn digital tools already proven in the civil sphers can also be used

{c _} effactively in the training of the defence sector, We assume that the digital devices used in the

current training can be complemented by new VR devices and integrated into the training

system.
We belleve that modern digital tocls already praven In the clvil sphere can also be used

—
:?‘% 1
Bl effectively in the tralnlng of the defance sector. We assume that the digital tosis used in the

current training can be complemented by & new type of AR integrated into the training system,



Sub-research 5 - conclusions

ON THE BASIS OF THE ANALYSES CARRIED OUT IN THE COURSE OF THE
INVESTIGATION, WE HAVE REACHED THE FOLLOWING CONCLUSIONS:

We  have researched the system of military training; including the: structure, areas,
methodology and traditional and digital teaching tools used there, which We interviewed
with key expertsin the field.

Our conclusion: New challenges and expectations such as Mission Command
require a new type of training and methodology. AR/VR glasses can be an
efficiency-enhancing tool for these types of trainings, thereby reducing
environmental impact. .

AR/VR Applicability: In the new type of
training system, VR/AR solutions or technical
equipment can effectively develop the skills
of the staff to be trained, bearing in mind the
demands of new challenges.

Sub-research 6. - conclusions

ON THE BASIS OF THE ANALYSES CARRIED OUT IN THE COURSE OF THE INVESTIGATION, with my
superyisor Or Hornyacsek we have REACHED THE FOLLOWING CONCLUSIONS:

We have researched the ‘system of disaster maragement, including the structure, areas,
methodology and traditional and digital educational tools used there.

Our conclusion: The staff must have adequate response skills to new envirenmental
requirements and new types of challenges. In order to properly practice theoretical
training and methodology, it is necessary to expand practical training, which is almost
impractical because of the limitations of environmental standards, due to the diversity
and cost of tasks and scenarios.

AR/NR Applicability: Due to new environmental reguirements
and limited opportunities;, VR/AR solutions in the training
system can effectively provide a solution to support the
training system,




Research methods

-We used guided in-depth interviews to collect primary data

-We did statistical analyses
-We attended professional meetings and online conferences

-We did a comparative analysis of VR, AR devices: Hololens 1 vs.

Hololens 2, Oculus Quest 1 vs. Oculus Quest 2.

US soldiers testing the new Integrated
AR System IVAS (Integrated Visual
Augmentation System)




Earthquake VR simulator in Japan

Virtual reality and haptics are helping
firefighters train

Physical exertion of the user while using
Oculus Quest 2 VR glasses.
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= We studied the physical exertion of the user while using Oculus Quest 2 VR glasses,

« 15 people tested, 15 of 11 after aprox 30 minuntes reported that the device was pressed on
their head while using YR glasses and it was uncomfortable to wear. So the current support
structure s notsuitable Fr:r caveral hours of wear/training.

+ Problems were less common after proper preparation and instructions for use
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3. Planned continuation of

research

Expected results

MATRIX-BASED DESIGN - In the defence sphere, the preparation of a usability matrix in the technical,
o logistical and chemical fields, showing their environmental negative effects, assigning AR/VR IT tools to
help reduce anvironmental impact more effectively

the fleld of military and disaster management and humanitarian organisations), Create a collection
of Logistics, Technical and CBRN scenarios designed for the VR platform that reduces environmental
impact in the defence sector

o METHODOLOGY BOOK FOR USE - Compiling training material to prepare for the use of equipment (in

the introduction and adaptation of AR VR tools in the field of Hungarian defence and disaster

o ADAPTATION TEST REPORT - Compilation of a repository, mathodoloay and relatad test report for
management (collection of legislative changes, economic, IT and preparation conditions, methods)

NORM BOOKLET - Summary of virtual reality and augmented reality applications in emergencies and
during protection activities, definition of application requirements, preparation of a collection af
physical and psychological effects associated with wearing AR/VR devices, and, on this basis, * H’ )
preparation of the operational proposal. ¥



Summary, Results

The: llterature; conferences and publications researched during my research dearly polnt In the direction that VR devices will
be-an essential part of the defence training systern and that AR devices will play a similar role in oparations i the: futurs:

In my research the companson and examination of the most recent and long-standing toois examined, Including the Holelens
2 AR glasses to be used In the US - military in 2021, gives an accurate pleture of the development results of the past two years
and demmnstrates that not enly Rave technological advances been made, but newer toois can also make progress I areas
such as ergonomicsand work pevchology [cyber-disease) for effective use,

Our result cleady demonstrate that thess devices have a piace in tha
damestic del'anﬁa sphere, Tn-depth interviews and examinations
carried out { KOK, NKE HHEK, HM, MH Academy ) .

J demonstrate that the use of these teols can be Integrated Inte the
training. system of the Hunganean defence sector and be used In the
exacition of operations, with suitable preparation and a plan based
on the intended USE MATRIX the USE METHODOLOGEICAL BOOK,
the ADAPTATION TEST REPORT and the NORMA BOOKLET. In
particular, Interviews and experiment have shows that the bse of
the tool would be positively received.
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Contents of the presentation

o Abstract — a short introduction of the topic

o Penal institutions—Levels of the institutions

o Logistic — short presentation of the transport of the prisoners

» Dangers of accidents in case of prison transport— two types of danger
o Questionnaire— presentation of results

o Summary - Results, conclusions

o References

Abstract

The increase in the number of vehicles in Hungary also
attracts the increase of the related accidents 1(]* Fire
departments are responsible for the elimination of these
accidents. Firefighters need to be prepared for more effective
and safer intervention, which must be constantly extended in
line with technical progress [21. In addition to the technical
progress, special situations can also be a problem. Accidents
involving prison transEort have a higher safety risk to the
firefighters that the other road accidents. The quick, efficient
and safe elimination of accidents requires proper preparation
of the interveners, so the expansion of their theoretical and
practical knowledge, and the development of their
methodology is also important.
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Dangers of accidents in case of
prison transport

Prisoners
Figuera 3 - Prisoness
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Questionnaire

Fire chiefs

Firefighters
g i Danger I
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Summary

Special training

Expanding the knowledge

-

- Increase security
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Contents of the presentation

= Introduction
= Research methods

* Applicability of volunbesrs - why it matters
" Animal rescue thematics - notification
- alarm
- march to the scene
- arrival
- ethology
- rescus spacificity
Own incldents
- flood
- rad sludgs
- weather disaster
Conclusion
I -
ntroduction

My more than twenty years of animal rescue experience
has led me to examine the role of civilian animal
rescuers in disasters. According to the law, animal
rescue is a technical rescue, yet in recent years,
professional authorities have increasingly sought the
help of civilians. The legislation gives the rescue
manager the opportunity to involve other organizations
in the rescue, but this also needs to be improved in
terms of legislation and practical application.



Research methods

. Previous backup analysis
. Study of legislation

. Study of international literature
. Own experiences

Applicability of volunteers

. Act No. CXXVIII of 2011 concerning disaster
management and amending certain related acts.

. Special tools

. Competence (ethological knowledge of different
animal species)

. Complement the rescue work
. Reducing the workload of professional staff
- Reducing the risk



Animal rescue thematics

. Situation analysis - species, how many individuals,
damage

- Human resource
- Financial base

- Equipment

- Cooperation

Own incident
Flood Gemencin 2002

7 organization - 45 staff
Cooperation between Animal rescuers-Councils-
National Directorate of Disaster Management -

Forestry

«  Animal rescue organizations voluntarily partlc:pated in: the rescue, based an
unafficial netification.




Red sludge disaster in 2010

+ First animal rescue team
+ Based on official notice
Direct contact to the mayor and to the authorities &
Accurate check=in system r
+ Animal recuers recelve support
+ Rescue work with the Civil Protection
Difficult placement—
quarantine yard needed

Weather disaster (rescue of the
red listed animal) G Gt

segee®0bes0e 0000000
White stork nest = rainy weather for a long time et
Competency of the National Park, and registered ammal rescue stahen
Special civil organisation request assistance from the Disaster Management
Hesitation and rejection by the authorities
The principle didn't apply: without intervention, the animal ma*_.r die
Other risks (E-ON pylon, syren) ' "
Animal rescuers know the speciality, anatomy,
ethology of the animal species i




Conclusions

= Voluntary animal rescue organizations are effective complements to
professional disaster management authorities, but their participation is not
yet automatic. '

+ Designation of a.'depln?'ahie animal welfare organization by the Disaster
Management that would be officially alerted in cases of damage where an
animal is endangered or endangered by an animal.

+ Establishment of a national organization netwerk (umbrella) with county
organization members,

+ Involving the regional/active animal rescue organization by adducation of
natural disaster.
. Vbluntaf‘!lr veterinary service in the event of disasters.

« Education reform needed, with experts, veterinarians, foresters and animal
rescuers,
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Abstract

The presentation describes the results of a research on safety
climate level in an Army Unit located on the territory of Poland.
The research has been carried out with the use of author’s
guestionnaire to measure safety climate level. The results are
presented by the means of Safety Culture Grid and there have
been determined safety level indicators in various companies. The
questions in the questionnaire are characterized by firm connection
to designate of high safety culture. The results of the survey can
be used to diagnose safety state in the context of human
behaviour. Detailed analysis of the results allows to pinpoint weak
and strong aspects of work safety. This enables one to undertake

preventive and (or) repair actions adjusted to specific areas and
worker groups.



Methods

The research has been carried out with author's guestionnaire devised by Izabela
Gabryelewicz and Prof. Edward Kowal from the University of Zielona Géra. The IT
tools were developed by University of Zielona Goéra employee Patryk Krupa. The
developed application enables for fast, multi-directional analysis of the collected
data. The developed application has an open form which can be expanded with
additional applications [3]. The collected data comes from research carried out by
Bartosz Czycz in his thesis, written under supervision of 1. Gabryelewicz [1, 8, 9],
Klaudia Kubicka in his thesis and Piotr Flasza in his thesis, written under
supervision E. Kowal. The research was carried out between 2015 and 2018. The
research covered a three groups of soldiers: first group: 50 soldiers, second
group: 85 soldiers, third group: 96 soldiers.

All the charts in the form of Safety Culture Grid include nine subject categories of
safety culture. On the legs of the chart there is presented safety climate level in a
given subject group. On the grid the values are presented in percentage scale.
Each factor has assigned some value which then is marked on the grid [4]. The
plan made by connecting single points gives information about percentage share
of each factor in shaping safety culture level in a company [5].

By counting the ratio of the whole grid to the area determined by the
points marked on the the grid we get so called safety culture level
indicator [2
Determining this indicator allows to compare safety culture level with
other companies or among researched employee groups, both within
a company as well as among various companies but with regard to
similar employee groups.

To be able to precisely choose methods that will allow to increase
safety culture level, and thus to decrease the number of accidents
and at the same time to increase the level of safety in a company
there is required an analysis with regard to group of surveyed
employees. Therefore, the following part of the paper presents safety
climate level with regard to: total seniority, seniority in the
researched workplace, employee’s education, position held.

The results of the research end with a charts presenting general
safety climate level.



Results

The first researched factor that can influence safety climate level in
a company was seniority. The research was carried out with regard
to: total seniority and seniority in the current facility.

Total seniority Figures presents indicators of safety climate level
with regard to total seniority. It shows very big diversity of the
results. The lowest level of safety climate is shown by people with
3 to 5 years of service - the ratio is 0,38, 0,38 and 0,36. The
highest level is presented by people with the longest time of
service, over 20 years - the ratio is 0,65 and 0,44. This may
indicate the need for additional motivational methods (training) for
the group of people with 3 to 5 years of service.
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Figure presents in the form of a Safety Culture Grid the level of safety
with regard to total work experience in the researched facility. We can
read from it the information in which subject group, which surveyed group
of employees with regard to their total seniority requires corrective or
repair actions. It seems that employees with 3 to 5 years of service are
the worst in each area.
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Seniority in the researched workplace

Figures presents indicators of safety climate level with regard to
seniority in the studied workplace. The good thing is that there is an
increase in safety climate |level together with increasing seniority in the
studied facility. This shows high impact of company culture on the
general safety climate level presented by its workers. So as company
culture influences the level of safety climate in a company, in the same
way company climate (being a part of company culture) influences the
level of safety climate on a given position [6].
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Employee’s education Figure presents safety climate level with regard
to education. Indicators of safety climate are on similar level.
Irrespective of the level of education, the lowest level of safety climate
appears to be in the group of questions regarding - Values and beliefs.
The questions from this group referred to personal beliefs of an employee
about safety issues. From the low results in this group one can infer that
the employees are not fully convinced about possibility of safe work and
they think that health and safety rules make their work harder. They are
also convinced about the relationship between safe behaviour and
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The general level of safety climate is shown on figures. It is visible
that the highest level of safety climate is in the area - Knowledge of
Health and Safety in the facility (77%) and in area - My influence on
safety (76%). This speaks well about organized trainings and courses in
the field of Health and Safety, and well conducted informational campaign
about safe behaviours and applying good practices in the field of work
safety. The researched facility shows the lowest safety climate level in
category - Supervisor's attitude towards safety (62%), Resistance to
stress (63%) and, with exactly the same result in the category - Values
and beliefs.
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Discussion, Conclusions

The main conclusion after the research is the necessity to imIerre Health
and Safety rn_anaﬁement. Companies on the one hand put a lot of
emphasis on implementing mechanisms and schemata for safety, on the
other, however, there are deeply rooted areas which influence negatively
safety climate. 10

For smooth functioning of any enterprise, irrespective of industry it
operates in, there are_ many actions to be taken, Apart from nperatmnal
processes for correct functioning there are required managing an .
?U[Z;Fﬂﬁ; processes. Managing Health and Safety surely belongs to actions
acilitating operating of a company. Until some time ago, financial
resources spent on ﬁnsurm safety in a workplace were treated as costs
Qot investments. Only calcu atlons,regard,lpg accjdent costs (e.qg.

amages) have convinced companies (uniformed services) to treat the
funds'spend on safety as investments. [11]

It is worth noticing Fhat the actions connected W,!]th increasing the level
of safety culture belong to low cost actions. Such actions, however, will
not bring results immediately, they are sEreaﬁ(uuer a long period of time
and they require continuous and constant work.
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TQE stands for TIEMS Qualification Certification
- 'in Isternational Emergency and DiSdster Management”

or only TQC.

By TOLC teﬂﬁilﬁ Harald Drager, Thomas ¥ Robertson, Snjezana Knezic, and
Sandro-Boloana (with additional collabofators that are added on an ongoing
basis, roman. tandlichmgmail. com).
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(% TQC™ Background and Development Process

Motivation Development Process
With an increasing number of disasters O The idea for a TIEMS International Certification
worldwide, resulting in more international emerged during the TIEMS 2006 Annual Conference
collaboration and support to disaster stricken in Korea
areas, the need for more education and training O Arcund 300 experts from more than 40 countries
in  international emergency and  disaster have, over time, been consulted during the TOC
management seems evident. TIEMS believes that development process, by answering a
it is important to ralse the awareness af the questionnaire and participating in three workshops
campetencies needed in emergency and disaster in  Kiev, Manila, and Seoul; discussing and
management, and to suppert those participating concluding the TOC concept
in these activities and operations in acguiring 0 Seven test candidates from & countries; Australia,
those competencies. This is TIEMS motivation China, Jordan, MWigeria, South Africa, and USA;
far lasnching have tested the on-line TQC system from A to 2,
giving wvaluable feed-back on the guality,
TIEMS International Certification - TQC operaticnal aspects, and relevance of TQC; thus

guiding TIEMS to attune TOC to the needs of the
international emergency management and disaster
Fesponse communl ty



TIEMS International Certification - TQC™

TacC For Whom: *
0 TQC is a certification for individual emergency managers with a naticnally rec_qinizedl N

professional certification or other individuals with documented competence and
experience, practical or academic, in international emergency and disaster
management

O TOC only certifies Kpowledge and competences about international standards,|
requirements, apd best practices, necessary o -create “an international commen
understanding” among those working with emergency and disaster management
internationally ; )

TOC Objective:

TIEMS Believes that an Internationally Focused Certification will:

Promote Global Competence in Emergency Management

Share Best Practices

Support International Collaboration

Lead to an Internaticnal Common language, Knowledge and Understapding of
Emergency and Disaster Management
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E TQC™ Process

TQcC
Certification
Awarded

TQc

Tac

Compliance Examination

TQC can act as the facifator elemant in the copperation's affors
between countries and organizations using & commoan language
and a common knowledge and undersfanding of infernafional
emargency management and disaster response
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To be eligible to take the TQC exam, a candidate should provide evidence of Education,
Participation, Centribution, and Competence

' TQC™ Certification Prerequisites

The Applicant is encouraged to identify international gspects in any of the below!

Education - Ome or mare af the following:

1. Bachalor's degree m scrance,
enginearing, sacial science ar
emergency/disaster management
specialty (International Standard
Classiffcation of Education Level 6, eg..
a bachelor's degren from a reputable
university)

il Mirdmum 50 bours of emergency)disaster
management training in the last 5 years

Acartification related wa
emergancy/ disaster management at the
natianal leval

ifi.

/ TQC™ Application Form

Participation -

The candidate is reguired bo have al lesst 3
years' exparience a5 a  first responder,
valumtesr, educstor, lesder, ar other activity
practical or academic, directly invalved with
smargency/dizaster management, n the last

B years.
Contribution - ee or mare of the falewing

[ Atleast 5 publications or speaking
Engagements in emergency/ disaster
management

fi. Farticopation asleader or board member of
an crganization that participates in
emargency/disaster managemant

fil. Teaching smergency/dlsaster management

Walcome to the TIEMS International Certification - TOO

Alaase farnilaripe yourself with the process and e
dacorments and check off that you ke e
critéria for 10 Cervfication and

srements of the TOC Certdicabon by reading she folowing

and understood them, and that you thing you meet the redquiemant

wil respect tha: TOC Code of Conduct

Creg vou aro comiortabln that vou meet the mquaed cnrars, simoly il out below walors us of your mpanest m
PRIrELEME) CEn on
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to the right

Competence -

The candidate s raquired te show having
competence (experience or educatian) in
seven areas of emergancy and desaster
IRERAFEMEnt

i International Peripectives

ii. Preparedrsds, Prevention, and Mitigation
1. Predictions and Early Warning

iv. Emergency Operations

v Puslic Warning

vl. Search and Rescue

wii_Recovery and Recanstruction

O Code of Conduct

Read and follew the TOC Code of Candust
duting the TOC Cartification Pracess

O Demographic and Contact
information,

O Education Background,

J Mature of Present Work

O Specializations,

d Experience in Emergency
Managementduring the past
20 years,

O EM Interests,

O English Language Capability,

d Motivation for Certification

Start your T Cartification by filling




§ TQC™ Candidate Evaluation
>

y

*Chachs fppiicant’s = Chacha if
Appicaticn, and Candidate's
Bpprave hefohe s TOD Bacumentation is

Candidate TaL Campliant

The Applicant’s TOC Process
and Performance is Evaluated,
Menitared and Approved by 3
TOLC Boards

| " | TQC™ Required Documentation

3 ACurrculum Vitae (CV), showing the candidate’s educational and professional experience
The CV should cover:

&b Address and contact Informathon
Bl Wark experiencs

c} Education and fraining

d) Larguiage sills

2] Other information the candidate wishes to indude
Copies of Degree Diplomas, Program Certificates, and Couwrse Completions
Copies of Certifications Falated to Emergency and Disaster Management

Evidence of Publications, Presentations, Teaching, or Leadership

U o og

& professional referemce describing the candidate’s participation ®n emergsncy/ disaster
management activities

(]

Addrtional Background and Expenence Documentation

2 A Competence drea Summary, Demonstrating ¥nowledge in the Fellowing 7 Competence Areas:

&) imt=rnational Perspectives

Bl Preparedness. Prevention, and Mitigation
b Pradictions and Early Warnlng

dl  Emergency Cperatiors

&l Pubdic Waming

f}  Search and Rescge

gh  Recovery and Recomtnaction
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TQC™ Concept and Framework

TQC Web- Platform on Moodle *

TIEMS Academy

TIEMS Wk Site
whaAnALemE. g
TQC PROCEDURES FRAMEWORK
TOC Web Platform
PUBLIC DOCUMENTS IO it e i
O Toc erief Intreduction Cuprall TOC Redpeviiv for
o TOC Description Beceming Apphizations ond
O TOC Code of Conduct Avenreng Cecification
3O TaC Application Farm - TOE Comgiance Frocedures
e Hackground and Comypetence Valdstian
TOC ACCEPTED CANDIDATES OMLY &Wﬂ E'-'"’“ - af Candidedes
3 ToC candidate Certification Guide Evamainatiod Fractice snd Ssecifics ;
3 TOC Examination Guide o .
O TOC Examination Questions
O TOC Proctarfree User Guide

The overall goal is that TIEMS Academy shall be an
onfine portal that will make emergency managemeant
educational resources, from TIEMS and repulabile
educational institutions and initiatives, broadly
avajlable worldwide

THEMS Libeary

Wit Fapars from [
PIERG warkduride || bt Husle
#vents uniE waish kit TOL
L learrig Pizsrial )| 7

€ TQC™ Platform with TIEMS Academy and Present Courses

TIEMS Academy Contains

d TIEMS Educational Material, in form of Programs
and Proceedings from TIEMS international
Events (1954 — 2020

d TIEMS own Developed Courses

Q Courses provided by the TIEMS Internaltional
Education Network

d Links Prowvided to Relevant International

Teaching Materal for TIEMS International
Certification




TQC™ Curriculum & Examination

Competence Area Summary TQC Examination Areas
O TIEMS encourages TOC candelates Comprises
to gain exposws o the many
aspects that comprise the field. The
TQC Web Platform with TIEMS ) . Intirratiaral
therefors,  provides = |nternational Perspactives [—
references to the mast impartant * Preparedness, Prevention, and |
Breas. Mitigation 1 tramewark
O Duing #s TOG Gomplisnce «  Predictions and Early Warning —
Process, the Candidate has to * Emergency Operations st
damonsirate eXpasiEnce o = Public Warning
knowledge in 7 Competence Areas « Search and Rescue INSARAG
a Competence Arsas Summary Framawork
:g.-xm » Recovery and Reconstruction s
O Howaever, for the TQC examination,
the focus is on 4 impontant areas, on
which the TQC Candidate will be
tested in 8 proctored. “closed book”
examination process.

’_;_ TQC™ Examination Monitoring
R

prioctorr

In order for the TOC Candidate to Aathhat fb
take the TOC Exam wherever hefshe
is; hefshe will be  identified and
monitored by ProctorfFree during the :..WW,._.-W..
whiale TOIC exaim,

drroaing e Course G

Trnaeded

O Picture Identification will be
regulred

O Each Exam Quiz has a Time
Lirmit.

O The candidate will have to
stay at hisfher computer and
will not be allowed to change
screens or look away or leave
the computer during each
Exam Ciuiz, A

S mIFPOET

https://proctorfree.com/




J/ TAQC™ Sample Diploma

The International Emergency Management Society

: S
g Dees Dowex Eglizes JaH 5000 Nievscels, Balgiues - Rog. no. 0831 905 608
TIEMS International Certification - TQCT™™

For ﬁ'n'\-en"Qua.liIi:at'lnns in International Emergency and Disaster Management

Awarded
)
A NN (country)

S B B Reaid Siraper

Sarnbre Todogng . Feral Tangl
TEMS Imtemetozal Frogram TIERES Pl Brassels: DOUMM YEAR
Coanethes Chadi Chmamr by S b s
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% % TQC™ Charter Members 2021
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These TQC Charter Members are those who have fulfilled TQC Certification
Requirements by passing through all phases of TQC Certification: TQC
Application, TQC Compliance, and TQC Examination

oo s

Desires Beekharry (Australia)
Larry & Portar {(USA)
Gbenga Morenikejt (Nigeria)
Nethemba k. Mhlaba (South Africa) TQC Charter Members Diplomas
Maili A Momani (Jordan/Dubai)
Russell Diooy {(Australia)

LiLi (China)

O TGC is awarded for a three-year pericd

O Re-certification efforts required prior to the end af the third year

3 Submit the Re-Certification Form

O Evaluarion of the TGQC-certified person’s experience, activity, and education/training during the 3 years
O Re-Certification Certificate, Or, Re-Certification Exam




TQC™ PAYMENT TIME AND PRACTICAL STEPS

Max 12
months

Max 3 Max 3
manths months

TaL Swiesinn
-

i TQC™ Certification Fee Elements

1. TIEMS ANNUAL MEMBERSHIP FEES

QNE OF THE FOLLOWRG TENS MEMBERSHIFS |5 RECURED BEFORE SENDING THE TOC APPLECATKOR)

O Standard Member -- One Year Membership: 95 €
3 Standard Member Transition Economy Country -- Ome Year Membership: 35 €
d  Student Member == One Year Membership; 25¢€
3 Institutional Member -- Cne Year Membership: 310€

= Includes 5 TIEMS Memberships
3 Professional Certified Member -- One Year Membership: 125 €

= This membership i= for TOC Certified Members after their certification

2. TQC CERTIFICATION FEES
|BOTH OF BELDW FEES IS REQUIRED DURRSE THE T CERTHICATION PHI:CEES:I

O TOC Application Fee: 125 € (perone STARTING THE TOE COMPLINCE FROCESS)
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Abstract

Problems safe evacuation of people from religious
buildings poorly reflected in the rate-setting instruments.
Solution of the first block of the tasks required for the
analysis of safety evacuation process - defined gender
and age composition of the people attending the
mosque. The relationship between the area of the prayer
hall and the number of people for the definition-of the
estimated capacity of the mosque.

Introduction

5,8 0,2 %

134%

33%

Christians
B Muslims
B Hindus

B suddhists

B The Jews

The MOSQUE is the main religious building in Islam, where believers gather for collective
worship, spiritual solitude, marriage, education and other significant social and cultural

events in the life of Muslims,

Name of the mosque and geographical location The area of the mosque, m2 Capacity of the mosque,
peaple
Al-Haram, Saudi Arabia, Mecca 360 000 1.2 mullion
‘The Prophet's mosque, Saudi Arvabia, the city of Medina 170 000 0,6 million
Shah Faizal Mosque, Palkistan, Islamabad 5000 0.3 million




CASES OF FIRES IN MOSQUES

Fire on April
10, 2015in
Kizlyar, the
central

~ mosque of the

| city burned
down, the

total volume

covered by fire
is 2500 m2;

Fire on
January 186,
2012 in the

largest [
mosque in
Central Asia

"Hazret

Sultan" in
Astana

COLLECTIVE PRAYERS ON PUBLIC HOLIDAYS
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ANALYSIS OF THE COMPOSITION AND FLOW OF
HUMAN COMMUNICATION AREA AND THE NUMBER
OF PEOPLE IN THE MOSQUE

percentage distribution | 1) Theareais  2) The necessary area for the
of the people | composed of several : worshipper during prayer :
w men of working age '
w elderly men ! i
w children with an adult escart ' s—“ 'LP f( Np,
“WOmEN 4 500, s son (1)
2'00%__"-. | == ! S, - square, one
‘ ! worshipper in a row;
\‘ 5 L, - the length of the
i FOW;

S e o ]
N, — number of people. Number of worshippers:-
' in a row. prayer hall = 0.6
! m2/person;- hall and
staircase areas = 0.7
m2/person.



METHODS OF CONDUCTING FIELD OBSERVATIONS

Mihrab ]
Columns - Minbar-Departmant

[] - area occupied by structures and equipment;
[ - usable area.

4 ‘ -\.. a,
The process of movermnent of people
at the exit of the mosque
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Abstract roplar and plane tree are widely planted as street trees in cities. The seed fibers of both two
kinds of tree pose a significant fire risk. Microscale combustion calorimetry (MCC) and thermogravimetric
analysis (TGA) were used to study the flammability of two kinds of fluffy seed fibers. Both Method A and B
procedures were used in MCC tests, while TGA tests were conducted in Nitrogen and Air atmospheres. The
peak heat release rate is higher for method B compared to method A at a given heating rate. From Method
B, the net calorific value of the specimen gases, for poplar is 16.09 k]/g and for plane tree is 16.65 kl/g.
These values are similar to other biomass namely, rice husk and wheat straw, which have high level of fire

risk.

Introduction

Poplars are rapid-growing but relatively short-lived
trees. Plane tree, one of the 10 species of the genus
Platanus, is the only genus of the family Platanaceae.
These large trees are native of North America,
eastern Europe, and Asia, Plane tree mainly in south
China and poplar mainly in north China, and are
widely planted as street trees in the city. During
April to May, the tiny hair of plane’s bristly seed balls
and silky hair of Poplar’s fruit fly in the surrounding
environment aided by wind, which not only not only
creates respiratory track discomfort in humans but
also pose a significant fire risk. Therefore, to
potentially curd their contributory factor towards fire
events, it is imperative to comprehend their burning
behavior.

Methods

Microscale combustion calorimetry (MCC) and TGA
were used to study the flammability of these two
kinds of seed fibers. MCC mainly obtains the heat
release rate, while TGA illustrates the thermal
stability of the fibers. Microscale combustion
calorimetry (MCC) has been developed by FAA, USA.

There two types of methods in MCC, Method A and B,
in Method A, sample pyrolysis in nitrogen, while in
Method B, sample pyrolysis in air atmosphere, then
released gas is oxidized in a 900 degree combustor,
the rate of heat release is calculated by means of
oxygen consumption. MCC Test procedure was
according to the ASTM standard D7309-13. In the
tests, 13 heating rates, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0,
2.5, 3.0, and 3.5, 4.0, 4.5, 5.0, and 5.5 K/s. TGA
tests were carried out in nitrogen and air
atmospheres with the heating rates of 0.5, 1.0, 1.5,
2.0 K/s.

2550

TGA

COLLEGE OF

Result and Discussion

T

HRR of Plane_ Method A

Mwacts

Mass Loss Rate
The results of TGA are the same as those HR
R of MCC. There is only one significant
stage of fiber pyrolysis in nitrogen atmosphere, but
there are several distinct stages in air atmosphere.
Correlation analysis shows high mass loss rate

leading to high heat release rate in nitrogen
atmosphere and in Method A, while in air
atmosphere and Method B, the fiber pyrolysis along
with reaction with the oxygen in air, resulting
multipeak and low correlations between mass loss
rate and HRR.
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Abstract

'The following presentation supports our claim that the representation of fire safety in the building
construction is not optimal. The aim of our scientific research was to find typical insufficiencies by the
method of focus group interviews and questionnaire. Twelve typical constructional insufficiencies were
identified, whereof six stands out by occurrence.

Fire safety professionals are rarely involved in the process of construction and obtaining occupancy permit.
Constructional insufficiency in non-licensed building construction is also a common occurrence. Based on the

results in this study we propose the optimalization of constructional fire safety. [1]-[3]

Introduction

Fire safety is a priority in terms of protection of life,
value and production continuity. Our assumption is
that fire safety is underrepresented in building
construction.

Methods

Focus group interview and questionnaire were
chosen as a method of research. The respondents
were the fire safety officers of the Disaster
Management Directorate for Bacs-Kiskun County and
local experts of fire safety engineering.

Results
I L ‘I | ] | I

The state of fire safety in
building construction was
rated worse than five on
a ten-point scale. Twelve

typical issues were [4]
identified, of which six ¥
stand out. §
Lac a 9
ignaran onclausaofthe | 2 3 ||.o m:‘
w3
w o
Lae =]
Semi-firishe [5] Ltk of Arasto I 0 Soenagateat inetal shst

Insufficiencies are identified in the vast majority of
occupancy permit inspections. Fire safety specialists
are rarely involved in the preparation of inspections
and support of construction. Selving problems prior
to the inspections is faster and simpler due to time
factor. Solutions for fire safety related constructional
problems are commonly complicated and expensive
in comparison with the volume of the investment.
Dividing fire safety into ten subcategories,
insufficiencies of construction of firestops and fire
barriers (including sealings, stops and dampers) and
special structures were mentioned.

The lack of fire safety competencies of the quantity
surveyors, technical managers and construction
supervisors are considered as the cause of
constructional problems by the focus group. Fire
safety experts are rarely involved in the preparation
and the support of the aforementioned professionals
(there is no such entitlement in the fire safety field).

Fire safety related
constructional insufficiencies

are experienced during
renovation and
reconstruction related to

operational demands. Non-
licensed reconstruction
faults were considered the
common as well by the
interviewed experts.

The cantinuity ol
was damaged (gypsum wall besween affices)
mghlighted Dy red. it was a non-licensed renavation,

baundary of fire compartment

Conclusions

Based on the results of this study the representation of

fire safety is not optimal in building construction. We

have identified several common causes and

insufficiencies.

The results justify to examine the issue more broadly

and to continue the research further.

We propose:

+ to use the experience in training of fire prevention
officers and fire safety engineers

- review the system of requirements of qualifications
and entitlements, regulations of the Chamber of
Engineers and the Chamber of Architects,
furthermore the general regulations of the field and
the internal regulations of the authority
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Abstract

The purpose of the poster was to give a short professional presentation of the transport of high consequence
flammable dangerous goods. Being aware of security planning and dangerous goods with a high risk to
security is not only important for those who work with dangerous goods on a daily basis, but it is also an
essential topic for those who live near facilities with such activities, routes or rest areas. In order to protect
the inhabitants’ lives and the environment, the prevention of accidents during the shipping of dangerous
goods is necessary, together with the quick and professional elimination of a possible occurrence,

Introduction Flammable and Secur_|ty plan ‘

Hungary's geographical location explosive substances _Com'fanles and !3|apt5 involved
is extremely favorable, S0 a Flammable and explosive substances " th€ transport of dangerous
significant amount of directly endanger people's lives and 9909 With @ high consequence

dangerous goods is transported property. Where material with this (0 Public safety must need a
on the country's roads. [1] The property is present, there is a constant Security plan. The security plan
transport of dangerous goods, risk of fire. It is important that any IS Pprepared by the security

is receiving increasing hazardous substance that is of unknown, consultant, based on the
especially the high unclear origin, or clearly unidentifiable is general  situation of the
consequences dangerous classified as highly toxic and flammable company, which reflects the

goods, which is not surprising and explosive until identified by a activities of the company. The
given the growing risk of gqualified professional. The next table security plans shall highlight
terrorist acts in our world, so present some high consequence the description of the location
reducing the potential for flammable dangerous goods.[2] of the site, the location of the

mi n i A
suse of these substances is a storage facilities for hazardous

priority.  Accidents involving
such substances not only have substances and the measures
taken to ensure safety.

a danger to the victims but also
Conclusion

have a serious risk to the
environment due to the nature Nowadays, the transport of
dangerous goods, especially

of the material transported.

= goods with special properties
ngh consequence (flammable), is a serious
dangerous goods challenge. The transport of this
A four-digit UN number, kind of goods requires a
accompanied by a safety data serious planning system and
sheet, is essential to identify supervision. In addition to

hazardous substances. The N package  today’s attacks, it is worth
safety data sheet must always (ka) (kg) paying much more attention to
be completed if you want to ;‘:;m“b'camﬁ“s‘i’g;:%ﬂﬁ such materials and preparing
transport or store dangerous codes inclu - T for everything.
: 2 ding  anly letters 3000 unfimited
goods. High  consequence F(lammable) or  FC relevant References
dangerous goods are those (flammable and 1] o Ko, S Keama, Gyl Vs, RELATED 0 THE
. " cornsivn} UPERVISION DF DANGEROUS GOQJS E\'.'\LUﬁT]UN OF AUTHORITY
which have the potential for SpERiEncE, | fadme 16 i), 11112,
misuse in a terrorist event and 5 Flammable liquids of 2600 Mot unliinited NECE Do Sanels hitps:funses:srattanspartldenperais:
which may, as a result, packing groups I and 11 relevant § TP sl Ll
produce serious conseguences o ”2?‘.:..2'&’2“:.:.:"‘;&"“53"5?.:& Ptona 1 priﬁzﬂaim.m
" . Working Party on the Transport of Dengerous Geods Indu:
such as mass casualties, mass Table 1. high consequence flammable »a‘-‘-tgrual:has ! S .
r Tilesd pdf
- o by
destruction or, mass socio- dangerous goods [3] “[Barioacad:

economic disruption. ' VEDELEM ONLINE
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Abstract

The diverse activities of EMI Nonprofit LLC. are related to the Hungarian Disaster Management in many

respects, especially to the field of fire protection.

EMI Nonprofit LLC. is currently the largest organization in Hungary dealing with the conformity assessment
and testing of construction products. The test reports, technical assessments, certificates and specialist
resolutions issued by it are the accepted basic documents of fire protection planning.

EMI also contributes to the preparation of Hungarian fire protection technical guidelines and fire protection
legislation and standards. It shares its international experience in publications.

Introduction

In addition to the state and central fire protection
organizations, the EMI LLC. plays an important role
in the Hungarian professional life.

Methods
Analysing activities and tasks of EMI LLC, in the field
of fire protection.

Results

The EMI Conformity Assessment Center performs the
technical assessment and certification activities
necessary for the distribution and installation of
construction products. As part of this, it issues
national and European technical assessments for
products not covered by the harmonized product
standard, and - as an accredited certification body -
issues certificates of constancy of performance and
factory production control on the basis of
harmonized product standards and specific technical
specifications. Most of the time, they also include fire
protection features. This activity of EMI covers
almost the entire vertical of construction products.
During the certification procedures, EMI inspects,
certifies and regularly reviews the production plants
of the construction products and the production
control system of the manufacturer. Usually it is a
priority to check the constancy of the fire protection
characteristics.

Figure 1: Fire resistance test of a light-weight roof structure (P. Tdth)

Testing activities ’

The Fire Protection Testing Laboratory of EMI is
suitable for performing most material and structure
tests in the European system, and it also has active
fire protection testing possibilities.

A horizontal and vertical furnace is available for
structural tests. Facade fire propagation tests are
performed according to a Hungarian national
standard. Test and classification reports are issued
for the tests performed.

Research activities X

Since its establishment, EMI has undergone an
outstanding development in the field of R&D,
innovation and international activities. In addition to
its domestic, Hungarian market-oriented research
and development activities, it participates in
international R&D tenders, which are often aimed at
developing or defining fire protection
characteristics.

The Company is a member of many European and
international organizations such as EOTA, Egolf,
ENBRI, WFTAO, CIB, ECTP or UEAtc.

Discussion

The diversity of its activities offers many
opportunities for EMI to support the domestic fire
protection.

References
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Abstract

We make our lives easier with various technical possibilities and machines. They are traditionally powered by
electricity from transmission lines or by conventional diesel and petrol fuels. The different energy sources
also pose tasks and challenges in the field of fire protection.

A review of the basic, related knowledge is now done to see what these alternative directions are and what
their characteristics are. What additional issues do each non-traditional energy source raise in the field of fire

safety.

Introduction

There are several ways to meet the general energy
needs of industry and households, depending on the
installation, operational situation and needs, or for
the targeted use of green, renewable energy
sources. Traditionally available options are provided
by electricity from transmission lines or general
diesel and gasoline fuels. In relation to these, I
consider the available and applied alternative energy
sources that have similar or different properties and
needs in the field of fire protection. Such alternative
energy sources in the renewable area could be solar
energy, wind — water energy, or geothermal energy.
In the case of non-renewable energy sources and in
this research area, it may be interesting to look at
non-conventional, less polluting but efficient forms
such as natural gas. [1] [2]

Methods

For this poster the elements of the traditional and
the alternative energy sources analysed by scientific
and fire professional publications. [3] [4]

Traditional ways for energy:
: N .

| / ;!'& . _

Alternative, renewable energy sources:

Results

The fire protection issues in this research area not
wide so as the using of the alternative energy
sources are raising, the fire protection issues
(prevention and intervention) must follow this
process. The new, only some decades old
technologies gives for the fire prevention and
intervention experts new challenges. How we can
protect the industrial technologies or the homes
from the fire dangers by these new energy sources?
How can intervene the fire units, what methods
helps in the different, not ordinary circumstances to
supress the fire or for technical rescues. [5] [6] [7]

Discussion

The experts in the fire field must analyse the low
number fire events (because the low level using of
alternative energy sources) and make experiments
to find the best solutions for the present and close
future[8].
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Abstract

Leak detector recognises ultrasound
fingerprints’

Today, there are a number of legal requirements in the field of the protection of explosion. Of these
requirements, a significant is the 99/92/EC (also known as 'ATEX 137' or the 'ATEX Workplace Directive') on
minimum requirements for improving the health and safety protection of workers potentially at risk from
explosive atmospheres [1]. The text of the Directive and the supporting EU produced guidelines are available
on the EU-website. Directive 94/9/EC (also known as 'ATEX 95' or 'the ATEX Equipment Directive') on the
approximation of the laws of Members States concerning equipment and protective systems intended for use
in potentially explosive atmospheres. The text of the Directive and EU produced supporting guidelines are

available on the EU website [2].

Selection of equipment and
protective systems

Areas classified into zones must be protected from
sources of ignition. Equipment and protective
systems intended to be used in zoned areas should
be selected to meet the reqguirements of the
Equipment and Protective Systems Intended for Use
in Potentially Explosive Atmospheres Regulations
1996. Equipment already in use before July 2003
can continue to be used indefinitely provided a risk
assessment shows it is safe to do so [3].

Identifying areas where explosive atmospheres
may occur

Where necessary, the entry points to areas classified
into zones must be marked with a specified 'EX' sign-

Providing anti-static clothing

Employers must provide workers who work in zoned
areas with appropriate clothing that does not create
the risk of an electrostatic discharge igniting the
explosive atmosphere, e.g anti-static footwear. The
clothing provided depends on the level of risk
identified in the risk assessment [5] [6].

Equipment and protective
systems intended for use in
explosive atmospheres

The aim of Directive 94/9/EC is to allow the free
trade of 'ATEX' equipment and protective systems
within the EU by removing the need for separate
testing and documentation for each Member State.
The Regulations apply to all equipment intended for
use in explosive atmospheres, whether electrical or
mechanical, and also to protective systems.
Manufacturers/suppliers (or importers, if the
manufacturers are outside the EU) must ensure that
their products meet essential health and safety
requirements and undergo appropriate conformity
procedures. This wusually involves testing and
certification by a 'third-party' certification body
(known as a Notified Body) but
manufacturers/suppliers can 'self-certify' equipment
intended to be used in less hazardous explosive
atmospheres. Once certified, the equipment is
marked by the 'EX' symbol to identify it as such.
Certification ensures that the equipment or
protective system is fit for its intended purpose and
that adequate information is supplied with it to
ensure that it can be used safely [4].

N

Explosion-protected LED safety
torches and chargers
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The purpose of this study is to illustrate the special cases of a fire in a hospital, that may be encountered by
the fire-fighters. Due to these special circumstances, the evacuation time of the facility can be significantly
increased. There are unusual evacuation and rescue methods, which requires special devices and more
intense human resources. The evacuation of a hospital is more than the usual evacuation plan, the goal is to
maintain the health care services during and after the evacuation. This requires much more accurate and
complex training from both sides, either the fire-fighters and the medical staff. Also its effectiveness depends
on a large extent of the architectural and fire protection design of the building, its modernity, the available
medical and rescue equipments and the number of medical staff.

Evacuate who?

The hospital evacuation is an unusual task. There
are healthcare workers, other employees, but mostly
patients and occasionally their relatives.

Most of patients can’t move this way and with this
speed, with which we planned the evacuation
calculations. That is especially true by the Intensive
the Perinatal/Neonatal

Care Units (ICU), and
Intensive Centers (PIC/NIC)

Evacuate how? ¢

+ Evacuation

+ Vertical/Horizontal

+ Partial

= Complete
« Shelter-in-place

Fotd: Kovacs Attila - Semmehweis Egyetem

The usual evacuation strategies are the same in a
hospital too. Which strategy we plan to follow or
apply multiple strategies at once depends on several
factors:

« Existence and number of vertical/horizontal fire
compartmentation in the building;

» Existence of evacuation elevators;

= The general condition of the patients
departments/fire compartmentation;

« Existence of a secure fire compartmentation with
redundant medical gas- and electric network.

per

Shelter-in-place

» Maintain the patient care within facility;

+ May be the fastest method;

» It is time limit which depends on the building’s
construction, the fire compartmentiaton’s
construction, the availability of the redundant
networks and the interventional abilities of the fire
brigades.

Disaster medicine

Disaster medicine provides care for the victims of
natural and man-made disasters with specific
consideration given to timeliness and availability of
resources.

exucuation deadling
by the law and/or
ovacuation calculation

possibiify of dollateral damage o

disaster medicine
Figure 1 - Disastar medicine in the evacuation process ~ |stvan Mészaros, 2021
The disaster medicine is there in the whole process,
because there is much more task compared to
available deadline, and avilable resources (facility
and HR too). It's necessary to do triage at the start,
to rank the patients and to use unusual evacuation

M Ferning, 5. ¥aung, V. C. Smith - Hospital-
Based Emergency Proparedness

How we can control the problem:

+ To plan with the stakeholders

+ To plan base of exercices

+ To train in small groups

To practice together the medicals and fire fighters

Fatd: Kowacs Attila —Semmelwels Egyetem

and fire
departments

networks
medical

To build redundant
compartmentations per
(especially ICU, PIS/NIC)
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Abstract

The march to the intervention area takes from the place of departure of the alarmed fire forces and
equipment until the arrival of the event specified in the signal. The march is carried out using the distinctive
light and sound signal at the same time, within the framework of the highway code [1]. However, fast and
efficient marching is influenced by a number of factors, including the behaviour of the drivers in the traffic
when a vehicle with a distinctive sign appears. In the poster, the authors present general errors and their
possible solutions, referring primarily to his own driving experience. As a result of the poster, we will learn
about the difficulties of the migration logistics, and the authors will present their suggestions to help the

migration of the fire engine.

The problem of approaching
the intervention area

The approach of the intervention area is one of the
most common problems in case of the migration.
This is typical on the one hand in areas far from
residential area (e.g. forest) [2] and on the other
hand in densely populated downtown parts of big
cities. In the latter case, it is common that we
cannot drive into the narrow streets with a large fire
engine. Cars parked on the street make it difficult for
the fire engine to march and turn, but they also
make the effective intervention more difficult.

Authors suggestions

When we hear the sound of the alarm [5], it is
important to consider the situation first and not act
instinctively. it helps the migration, when the drivers
create a safety lane, which is formed by the proper
positioning of the cars. On a two-lane road, cars
should be located inwards in the inner lane and
outwards in the outer lane. For the safe and effective
migration, we make the following suggestions:

- Describe placement practices on popular websites
[6].

- Making public information booklets.

- Review of the parking situation

Obstructions in the traffic

An additional problem in case of marching of the fire
engine is the behaviour of the drivers when they see a
vehicle with distinctive sign. Based on my driving
experiences, the behaviour of drivers is different.
Some drivers are effective and they can help the
march, but others do not know what to do with the
situation when they see a fire truck. Many people
panic, block, or try to act instinctively, which is not the
best. The most common example of it is when a car is
not passing through a forbidden sign while standing at
a red light, thus helping the fire engine to march, but
they remain standing and obstructing the fire truck.
Another dangerous maneuver is when the drivers want
to give priority with a quick stop, but they do it with a
sudden brake just in front of the fire truck. At heavy
traffic,c, many drivers go to the bus lane, which is
normal in this case, but in this way the bus lane is not
converted into a safety lane. So the ability to make
quick decisions plays a big role [3] [4].
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Abstract

With the horizontal and vertical expansion of urbanization, threats, disasters and damage of civilizational
and/or natural origin are having an unprecedented impact. Due to their course and intensity, the danger to
human life and material goods, it is necessary to develop certain segments of the applied protection
systems, such as fire practical education, in parallel with the development of technologies. This direction of
development cannot be limited to domestic research and development, it is necessary in a broader sense to
examine the good practices that have already been proven and applied internationally and the possibilities of
their adaptation. New educational methods and tools can make fire protection and incident intervention more

effective.

Introduction

Professional and voluntary units intervening in fire
protection must have a high level of competence in
order to professionally deal with incidents. In many
cases, they have to cope with extreme situations in
duty life other than the working conditions known to
civilians. In order to acquire professional practical
knowledge, practice-oriented preparation is required,

W M ms M4 W IR e e
- [ETIG urenlion e bachiogal rescue e fie

Figure 1. Interventions by the Hungarian fire and disaster
management forces (Kersak 2020)

Type of incident

naid ncsident

i alar damage e SIGOM damage o trag fatig

Figure 2. Type of incidents in the last years in Hungary (Kersak 2020)

The above diagrams show the fire brigade
interventions in the examined period based on the
types of events. It can be read that the technical
rescues show an increasing trend, and it can be seen
that storm damage and tree falls show a large
number of cases, so the development of the field
should be a priority. [2] [5]

Methods

The Hungarian disaster management databases, the
international literature were analysed and consultations
made with German experts for their practises in this
field's training.

Results

As a development opportunity for the training area, it
can be stated that firefighters regularly use chainsaws
during storm damage and tree felling.

A structure can be created to simulate the tension in
damaged trees, with which practical training can be

developed in professional and voluntary fire
organizations, [4]

TV, e
Figure 3. Structures to simulate the tension in trees (Kersdk 2019)
Discussion
The authors propose the physical implementation of the
structure, taking into account the Hungarian

peculiarities, and its test before applying the completed
structure.
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1. Abstract

When you are terrified because of danger you want
help immediately. Capable hands that you can

trust because of their numbers, knowledge, and m‘iﬂmm f 105'
tools. It is the responsibility of the Disaster -
Management Operations Control Service to *Efl\'m f112
organise and direct this help. But as technology

advances and new improved tools become
available, we have the opportunity to accelerate,
clarify and revise the working of this important
service. Examining national and international
maodels of operation control open possibilities to
integrate new protocols into our system and by
that get you the help faster and more efficiently
when it is needed as part of the "In the service of
Hungary for security” principle.

2. Introduction

There are numerous research on the different
ways and techniques of firefighting. Only a few
of them covers the first part of the process - from
the signal of danger to the arrival of the
firefighter units at the site, as well as the
subsequent background activity., This is the area of
the operation that I aim to examine and improve
by my research.

[ ) st i
e

3. Aim of the research

Finding new models and protocols that are
based on evidence - the examination (questioners,
interviews) of national and international operation
control services - that can make our system more
efficient and by that saving more lives and
preventing more injuries.

Number of injured and death persons with connection of
fire case 2015-2020 4. Method
1000 Once relevant data is collected (interviews,
800 questionnaires) with a comparative analysis, |
500 will be able to determine the elements and
200 specifications of other operation control functions
200 that can be used to improve our own system. Also
§ designing a complementary ,home-office” type
operation control strategy, that is adaptable to our
2013, Aole; i, AdR R 2020 current system (not simply hypothetical) and has
winjured = death to be in alignment with current legislation.
5. Expected results
To present a comprehensive overview of the Number and distribution of alerts 2015-2020
current state of the operations control service. 40000
Recommendations for the acquisition of new
tools, programs and procedures, that are 30000
already proven by the use of other national and 20000
foreign operations control services. Proposal for an
alternative operating system (“home-office” 10000
type work) to reinforce or replace the usual é I
operation control service in extreme
circumstances. All these findings aim to indirectly Sy i L
increase the security of the population. m Falsealert i Fire . mAccident
6. References: -
The pictures are the author owns. The source of v E D E LE M 0 N LI N E
the data is: BM OKF.
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Abstract

The objective of this study is to make a comparison on how Germany and Hungary can provide answers for
the challenges of different fire and technical rescue incidents. Major improvements in technical fire fighting
material but also training have been achieved for daily emergencies from the late 1970s to the todayl.2,
However, new challenges also arise, such as shift in hazard types due to technological and societal change,
but also a new focus on natural hazards, multiple, sometimes cascading, risks.

Introduction

New situations have emerged, such as fires due to
electric cars and batteries or increasing natural
hazard events such as flash floods or vegetation
fires. Another challenge is demographic and societal
change; it has become more difficult to maintain
the huge numbers of volunteers!. And due to the
wide usage of smartphones, there is an increased
expectation from the public on instant information
dissemination over social mediaZ?.

Methods

Analysing the organisation structures and forms in
both countries will be conducted using an online
scoping survey on first responders and expanded on
virtual and real expert meetings and interviews.

Results

Germany sees organisational challenges in
recruitment, new wildfires, e-mobility and social
media demands

In Hungary the tasks as firefighting, technical
rescues and disaster management are covered by
the state. Basicly the government responsible for it
by the MNational Directorate General for Disaster
Management with its mainly professional fire units.
The rate of professional and volunteer fire forces is
totally different like in Germany.

Recruiting Motivations Pessgnal experience with hazards

Ik

Other

an
Adyertising 2%

infermation on wors
placa..

Wi famity
12%
Dwh mitivation
445

Via friends/colleagues £
7% T

n=1333)

" Figure 1: Survey results in Germany on
motivations of volunteers to join civil protection
organisations in 2017 {multiple choices possible,

Increasing dependency on
electricity and other critical
infrastructure is another
concern. Modern fire trucks
with ladders, fire station
gates, communication etc.
are all dependent on
electricity. Electric mobility,
smartphones, drones and
§ smart grids provide many
important advantages. But
5 this development have to
be seconded with increased
awareness about cascading
effects and multiple risks3.

Discussion
Analysing the challenges and improvements in both
countries can provide additional insights in how
each country tackles them. This can help
emergency organisations in different countries to

better prepare for both new or changing hazard
types as well as organisational transformations.*
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Abstract

There are a lot of safety issues during the fire, disaster management tasks and interventions, mainly lifesaving, firefighting or technical rescue.
Basicly personally, very close to the firefighters we can find more dangers to them. More dangers, extra loads and also limitations can caused by
the personal protective equipment itself. A research described the elements, directions and also the effects these negative impacts for the
protected members of fire protection or disaster management units, to varying degrees.

Introduction

Interventions of firefighters. All over the world very
important the urgent start to the scene. In Hungary,
after the alarm the professional fire units have 120
seconds to leave the fire departments on vehicle with
full equipment, wearing the personal protective
equipment (PPE) also. They know how to use their
equipment, but what is unknown: What are the real
situation at the scene? So they has general PPE’s for
the general fire task. These can make extra load and
limitations for the people (firefighter) who wear them.

[1][2] [3]
Methods

The dangers to the firefighters and effects by the
personal protective equipment analysed in two
research before by the author, in this presentation the
main parts of the investigation describing. [4]

Results
Hood

Helmet

Protective boots
[5] [6]

limbing safety belt

Turnout gear Heat stress,
tiredness, limited
movement, additional
weight, hinders
thermoregulation
Breathing mask Limits
the view because of
distortion and decreased
sight degree

Helmet Reduced hearing
Gloves Hinders fine
movements. Loses
sensitive tactile perception
Climbing safety belt Can
get stuck in objects. Can
make damage after falling
Discussion

Despite the different and wide-range protective
equipment, the constant trainings there are
happens accidents in the line of duty all over the
world such in the field of firefighting. Future
investigation needs, how to decrease the extra load
and extra dangers by the PPE’s worn. [7] [8]
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Abstract

A shift towards broader use of LNG is economically and environmentally justified. However, it triggers an obvious need for investigating on LNG
risk through elaboration and validation of potential scenarios, the hazard might generate if materializes. This background knowledge and past
experiences were elaborated in order to fulfil the poster’s alm which is designing the LNG Conditional Scenario Flow Model for such cases as
storage in a tank, road and pipeline transport. The model is conditional since the concept complies the emergency mitigation measures
undertaken on different phases of the scenario development. This presentation is dedicated to fulfil this aim by answering the following question
- what are the key scenario lines LNG incidents might follow? The proposed model is a suitable tool to be implemented for first responders and
educational, training purposes. Furthermore, it might be utilized as a supporting scheme for pre and post incident analyses.

Introduction

LNG has plenty of advantages. However, as a hazardous material, it may potentially lead to development of
dangerous scenarios with variable impact, in its character and range. Such scenarios will naturally be
determined by the physicochemical properties of LNG, as a natural gas liquefied under low temperature
mixture. It is mainly composed of methane but also ethane, propane, butane and pentane as well as carbon
dioxide, helium, nitrogen and hydrogen sulphide. Boiling temperature is generally about -162°C and
odourless, colourless, non-toxic, non-corrosive and lighter than water. At high LNG concentrations the oxygen
content in the air is reduced below the level necessary for life (below 12,5%), cryogenic and flammable liquid,
therefore its characteristic surely defines the key hazards related to potential incidents with its presence.

Methods

Review of published research on LNG risk in transport. The referenced sources had been surveyed by
searching for terms “"LNG", “liquefied natural gas”, "LNG safety” and “"LNG fire” in the ResearchGate and
Academia portals. Next, the abstracts of the revealed articles have been read towards selecting these ones
which dealing with LNG road and railway transport. Articles connected to LNG safety have been selected for
full reading. Existing standard operating procedures and emergency response protocols, reports from LNG
incidents including LNG trucks accidents were analysed. The research was facilitated by field experiments
carried out at the Field Training and Rescue Innovation Centre of the Main School of Fire Service in Poland.
The experiments included a real release of the LNG from a truck tanker in order to observe how LNG is
dispersing in changeable atmosphere conditions, how it reacts while ignited in different moments of the cloud
and pool formation generating

Results I
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Emergency response measures are to be considered for specific scenario lines presented in figure e.g.: the
truck is in fire, however, LNG leak, if exist, is not involved in the combustion process. BLEVE and FIREBALL
can occur in such an event, although this is unlikely to happen as the LNG is transported under atmospheric
pressure (not compressed). The estimated heating time for the tanker, after which a BLEVE and FIREBALL
explosion can occur, is about 45 minutes - if the tanker has safety valves. A leak from the tank which is
ignited forming a jet fire or a pool fire. A leak which has not been ignited will form a pool or cloud depending
on atmospheric conditions. Effectiveness of emergency response measures designed and introduced on certain
points of the conditional scenarios development will determine which line the scenario finally goes. LNG
Conditional Flow Scenario Model has been designed in order to facilitate preparation, organization, realization
and evaluation of trainings and exercises on LNG as well as to support post incident analyses,
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Abstract

The ability to identify and distinguish firefighters and vehicles is a key factor on how transparent the fire
ground is. A survey previously conducted amongst firefighters reveals that it is necessary to better mark
individual firefighters, the incident commander and firefighting vehicles. Individual firefighters can be marked
by their call signs on their helmets, turnout gear and SCBA. Incident commanders and other crucial positions
can use armbands, collars and vests to mark themselves. Magnetic or suction cup panels identify vehicle call
signs, while adhesive labels can be used for technical parameters and roof markings.

Introduction Marking solutions for vehicles
To maximize the efficiency of the firefighting s
command structure, it is critical to have an overview ’ 4 - -\‘3‘.'

of the personal and equipment involved in the ff"GF 13?.%

incident. To achieve this, these have to be marked
visually in an unmistakable way. [1][2]

Methods
For this poster the identification solutions of the fire Results
services around the world are analyzed.[3] An effective incident command organization needs a
suitable identification system. It is crucial to

Identifying individual implement a solution that fits into the existing

& A command structure and is also easily adapted by
fll'Eflg hters every member involved in the incident response.
Individual firefighters can be marked by name, Removable and exchangeable solutions with Velcro
badge number or radio call sign. Using the call sign or magnets on helmets, turnout gear and/or SCBA
has the tactical advantage of relay the current are easily adjusted to the different assignments of
assignment.[4] each shift. Colored vests can be used to distinguish

different command roles at incidents.[5]
Interchangeable signs with magnets or suctions cups
can be used to mark the active call sign of a vehicle.
It is recommended to mark the vehicle parameters
as well, to quickly ascertain their capabilities. [6]

Marking solutions for firefighters
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Abstract

The Automated Radiological Industrial Safety Telemetry Network (RTH) part of the Hungarian National
Radiation Monitoring, Signalling and Control System operated and maintained by the National Directorate
General for Disaster Management has been modernised in recent years. In this modernisation process, 4
online radioactive aerosol and iodine monitors and 30 ambient gamma dose rate and meteorological
parameter measuring stations were installed in this network.

The unique automatic filter changer capability of the aerosol monitoring station makes it possible to operate
the system unattended for at least one year and collect accurate real-time data regarding the current activity
concentration of airborne radioactive alpha, beta, gamma active particles. The development of the new
generation of the aerosol stations started in 2018 at Gamma Technical Corporation.

Monitoring stations

Systems for the measurement of radioactive
materials released into the air and water have long
been operating in nuclear facilities. The existence of
such a system is a prerequisite for the establishment
and operation of such a facility (1). In case of an
emergency, contamination can bypass the emission
(stack) monitoring system and the only way to know
what happened is to install monitoring stations
around dangerous facilities (2). At the moment the
data center handles more than 600 stations in the
RTH system (3). The information is coming directly
from the monitoring stations through LTE modems
and from organisations (foreign, domestic) trough
data exchange regulated by a bilateral agreements.

Aerosol and Iodine
measurement

The Aerosol station draws the air samples through a
combined filter (aerosol, PACI, activated carbon),
which absorbs >99% of the elementary, organic
and aerosol form of radicactive iodine. The filter
captures not only radioactive iodine but also other
radioactive aerosol contaminants.

The instrument simultaneocusly and separately
evaluates the absorbed alpha, beta and gamma
activities using a scintillation detector.

One detector simultaneously measures the alpha
(ZnS(Ag)), beta (plastic) and gamma (NaI(TI))
radiation with different scintillator material. The
detector has an automatic self-calibration
mechanism applying the always available K-40 peak
in the spectrum to change the high voltage
accordingly. The most challenging part was in this
development the compensation of the high-
temperature dependence of the detector.

The isotope identification makes it possible to
determine nuclide specific activity concentration
(i.g., Cs-137, Co-60...).
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Abstract

Jordan is a developing country in the Middle East. The country embraced disaster risk reduction (DRR) -as it is
a new disaster risk management (DRM) approach- is controlled by establishing and implementing the National
Center fro Security and Crisis management (NCSCM). During the research special relevant literature was
studied. And correlation with the objectives of such important center duties were presented in this poster. This
poster shed the light on the main goals, followed strategies, data analysis and the achievement of NCSCM in
terms of disaster risk reduction(DRR), a case study was conducted on its role/approach during the Covid-19
Pandemic and its consequences.

Jordan’s Multidisciplinary Approach

Establishment of NCSCM to Management of COVID-19

The idea of creating a National Center for security and

crisis management in Jordan came as a result of high
property vision which called for a State of interaction
and responding to the strategic environment
discharge, in accordance with an institutional
perspective, based on the principle of coordination
uniting national efforts to address potential crises. It
was built in accordance with Global standards and
specifications of the operational and technical terms,
and it was published in the Official Gazette and
become effective as from the first of April of the year
2015 [1].

Goals and strategies of NCSC

As an approach of DRR , The National Centre aims
for security and crisis management to achieve its
vision and mission through harnessing national and
unifying efforts of relevant national institutions in
order to reach professionalism in preparedness and
response to national crises - both natural and man -
with less effort, time and cost and possible losses.
The followed strategies are [1] :

*International strategy for disaster reduction [2].
*Arabic strategy for disaster risk reduction 2020

[3104].

Nov. 2020 ).

References. v ~)

The policy of the adopted approach was based on the
fact that all components of the health system should
be strengthened and supported to be prepared to
deal with the influx of cases all over the country. All
sectors have to collaborate and pool their efforts.
COMMUNICATION should be strengthened in order to
deflect disinformation and rumeors and prevent panic.
This should be directed at all sectors [5][61[7].

NCSCM will create a dashboard tool to be used for daily monitoring and tracking

Total distribution of Coronavirus cases

Mational Security & Crisis Management Center
Proposed Dashboard

e

ashboard Analytic Tools

Distribution of affected individuals with

coronavirus satistying the 5 indicators.
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Abstract

Contaminants entering the environment pose a serious risk both to humans and the ecosystem. Depe
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Abstract [1]
Different containers are being used in the industry to store hazardous |IC|LIIC|S that vary in shape, size, and
dimensions. The damage to the storage tanks may result in leakages, fires, or explosions. Injury can be
caused by, fatigue, human negligence (25.03.2010. MOL Csepel Base station, Hungary), terrorism
(21.01.2016. Ras Lanauf, Libya), or an environmental impact (03.06.2008. Magellan Terminal, Kansas City,
USA). In this case, the hazardous material starts leaking, depending on the extent of the damage,
furthermore a container fire will develop in the presence of an ignition source. A receiving space is
established around the tank in order to control the leakage or loss caused by the accident. This study aims to
present the advantages and disadvantages of receivers types used in hazardous material storage tanks.

Radiation vs Distance bor Late Pesl Fire

Receivers types B - ———
In terms of design and material use || |
- remediation board: - i '
o reinforced concrete
structure,
o sheet steel structure; &
= protective ring: L
o reinforced concrete structu re, [2]
o sheet steel structure.
Concerning the required space, in the case of the Evaulation
remediation board, the distance between the shell of : ;
the tank and the protective wall is much greater ?ﬁ:fhn;fs%?s =nd/disadvantages of jecalvers ypas
than in the case of protective rings. [3]

Tank with protective ring (Authors)

. Aspect Remediation board  Protective ring
A"egatlon Area requirements = £
The receiving space will be smaller during a possible Construction price = +
damage event than in the case of the remediation Fire surface size § +
board as a result of the required space for the two " 2
types that the fire surface created in the protective Amount of inoculative - +
ring. This is the main difference when comparing the Air emissions = "
two designs. Tactical intervention + =
Proof Stability * *
DNV SAFETI LITE - Model parameters: Operation 2 i
= Nominal volume: 2 000 m?3; * In both cases, reinforced concrete and steel sheet
+ Materirial: 1 900 m3 n-hexan; are used.

+ Tank diameter / height: 16 m / 10,5 m; = 2
+ Remediation board width / length / height: 27 m / Is the decision easy

37m/2,5m; References:

* Protechive ring d|ameter/ helght: 21:m/'8;5 m; [1] Pictures ©@ CNES / Airbus, Maxar Technologies,
o ) 2021 - Budapest, XXI. keriilet

[2] Chiltern Air Support - Buncefield after the
incident: Tank 912 is in the centre foreground and
Tank 12 is in the top left of the picture

[3] Instituut voor Milieu- en Energietechnologie TNO
Prins Maurits Laboratorium TNO - Methods for the
determination of possible damage to people and

-

=-.____f‘ objects resulting from releases of hazardous
e s - SR U materials (Green Book), Haga, 1992. ISBN:
P 9053070524 YVEDELEM ONLINE

Tank with remediation board (Authors)
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How to locate central service points

for emergency services?
Chris Hetkamper (Institute of Rescue Engineering and
Civil Protection — TH Koin)

A methodology is presented for determining optimal positions for central service points to secure the fuel
supply of spatial distributed properties in the event of a long-term power outage. This approach is based on
a multi-stage network analysis, which considers the accessibility, optimal positions via location-
allocation analysis, and performance via vehicle routing analysis.

The methodology could be used as a planning tool for fuel supply systems. However, weaknesses are
revealed by the level of detail in the network dataset and the lack of speed parameters during a power
outage for routing analysis. Thus further research or in situ adaption is needed for more practical results.

Introduction
+ a long-lasting power outage has far reaching and
cascading consequences [1,2]

Critical Infrastructure (CI)

systems and

facilities are therefore often equipped with fuel
operated emergency power supply units to
keep operational during power outages. [e.g. 3]

This states no problem as long as the fuel is not
running low due to the duration of the incident.

Thus a solution is needed to supply emergency
long-term power

power supply units during
outages.

Legend of Flawchart
process
F data
decision
CSP  Central Service Point
| Determining

| suitablity of
properties as

Location-
Allacation
Problam

Evaluation

1. To evaluate the performance, the accessibility of
the CSP with supply units in X hours is assessed.
2. With the count of these units a Vehicle Routing

Problem (VRP) analysis is conducted.

a. If the VRP can be solved with the given
amount of supply units without risk of an
outage, the evaluation is finished.

b. Otherwise it is necessary to redo the location
allocation problem with one more CSP
location.

sultzhle
locations
for 58

St

Figure 1: procedure flowchart

Performance is influenced by many factors:

it could be reasonable to use more CSP locations
than necessary to reduce the amount of supply
units and drivetimes.

Methods

+ Scope of the methodology is to identify
locations for central service points (CSP) to
supply multiple spatially distributed
properties with fuel

1. At first suitable properties which could serve as a
CSP are identified.

2. A location-allocation analysis is conducted to
search for optimal CSP locations.

3. These undergo an evaluation via the wehicle
routing problem to test if the supply
performance would suffice.

Accessibility
supply units

Avallable
supply
uanits in ¥
nows

Vehick: Routing
Probiem (VRP) toj
Evuiusl&

rigrmance

VR _.'-
= @ =

Results

The methodology turned out to be applicable in the
validation of three example scenarios. But one
major shortcoming is, that the drivetimes for the
routing analyses had to be assumed and the results
can be inaccurate with data of low detail for the
road network.
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Environmental safety effects of micropollutants

and microplastic
Tamas Parrag, Dr. Lajos Katai-Urban, Dr. Zsolt Cimer

Abstract

With the development of technology and the growing population, our world needs to develop new materials.
Due to the technical shortcomings of wastewater treatment and waste management, pollutants can be
released into the environment. Assessing the health and environmental risks of these substances is
necessary to sustain human civilization. Micropollutants have emerged in the last half century due to the
development of a major industry, man has created the new pollutant microplastics using more and more
artificial plastics. By optimizing industrial safety, emissions of micro-contaminants and micro-plastics can be

minimized.

Micropollutants

Inorganic micropollutants

- Heavy metals, metals

- Barium

- Arsenic

- Cyanides

- Radioactive Materials and Isotopes

Organic micropollutants

- Petroleum and its derivatives

- Multi-ring aromatic hydrocarbons (PAH)

- Polychlorinated biphenyls (PCBs)

- Chlorinated hydrocarbons, trihalomethanes THM
- Detergents

- Surfactants

- Pesticides,

- Drugs

- Flameproofers

- Complexing organic compounds (EDTE, EDTA)
- Resistance genes

- Medicines and cosmetics (PPCP)

- Perfluorinated substances (PFCs)

- Lifestyle products, food additives, sweeteners
- Disinfection by-products

- Burning by-products

- Organometallic compounds

Cleaning technologies for the removal of
organic

micropollutants:

¢ Oxidation [05; O3+UV; H,0,+UV; Fe(VI)]

» UV + TiO; catalyst

» Sonolysis + TiO, catalyst

» Radiolysis of water with ionizing radiation

« Adsorption on activated carbon

* Reverse osmosis, Membrane (ultra, nano)
filtration

References:

W. L. ROGOWSKA et al.: Micropollutants in treated
wastewater.,” Ambio, koétetd4S., pp. 1-17.

Place your references here

(Font: Verdana, regular)

KOVACS Zs.: Ivoviztisztitas és Viztisztasagvédelem,

XXVI. book, Domonkos Endre, Szerk., Veszprém:
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Microplastics

The small pieces of plastic found in the aquatic
environment settle to the seabed, the bottom of the
lake, the bottom of the river where they become
the food of the living organisms living there, thus
entering the food chain, during which they also get
into the human body. The process is illustrated in
detail in Figure 1.

Fragmanintion dus i
[

Figure 1: Potential pathways for the transport of microplastics and their biological
interactions (Wright et al., 2013, & Elsevier)

The inhibitory effects of nanomaterials and
microplastics on human cellular tissues have been
studied. Only minor acute toxic effects were
observed in the study, depending on the
composition and physical form of the microplastic
and nanomaterial. But further studies are needed to
determine where toxicity can be caused by
microplastics and nano-plastics, as illustrated in
Figure 2.
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Figure 2: Multi-endpoint toxicological assessment of PS-micro and PS-nano in vitre
(Michelle Hesler et al., 2019. & The Authors. Publishad by Elsevier Ltd.)
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Disaster management representation and
summary of the most important elements,
controllers, systems and devices required for the
operational safety of a fictitious hazardous plant
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Abstract

Due to their activities (transportation, manufacturing, warehousing) and the substances they use (raw
materials, indirect materials, finished products), plants handling dangerous substances pose constant risk to
the constructed and natural environment, and particularly to air, soil and the surrounding population. During
the operation of the plants, such risks need to be analyzed on an ongoing basis, as environmental hazard may
increase as a result of substance releases, equipment malfunctions or incorrectly performed maintenance
activities. Environmental impacts of hazardous facilities can be effectively reduced by using the various

elements of the Safety Management System. H z lati

Key elements of the Safety uiiganan reginations
Act CXXVIII:2011 on disaster management

Management System Act XXV:2000 on chemical safety
Act LIII:1995 on general rules for the protection of
the environment
Government Decree 219/2011 (Oct 20) on the
protection against serious accidents involving
hazardous substances

Key elements of the Safety
Management System

Proper Informaticn about the
technology and substances
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Cuality assurance

Mechanical integrity

lann|ng
ent gatian

Regular auditing

Safe, efficient
and event-
free
operation

Summary

The storage and use of hazardous substances and
waste always poses a high risk to soil creators, as
even small amount of hazardous substances can
contaminate large amounts of soil, which requires
a great deal of material and time to eliminate.
Therefore, we can conclude that our most
important task is to avoid soil contamination
through risk mitigation procedures. With the help
of the elements of the safety management system
defined by the Seveso Directives and the
legalization related to the Hungarian disaster
protection, as well as the measures presented by
us, the events on environmental pollution of
hazardous substances can be effectively avoided.
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Abstract

The most significant part of the chemical use-of a ~
nuclear power plant is required for the preparation of
additional feed water, wich is fundamental :
water-steam cycle. There are professional 150 1 : : hirial
for the day-to-day use of chemicals with hazari u | neerscausing ¢ ical. & i
properties in a nuclear power plant. Of o6 clds Y rochloric acid
working with these dangerous materials reguires
serious preparation and attention. i

hazardous properties

xposure to hydrazine can cause irritation, burning,
onary edema, headache, depression, temporary
s and coma. It's recognized as a potential

lication possibilities
e nuclear power plant of Paks approx. 1 million
of desalinated water is produced annualy by ion

Introduction 3 hange purification. HCL is used for the

The amount of chemicals applied is influenced by the| |"$95[f ration of ion exchangers.

amount of make-up water required by the p¢ =1 Ia_:scteri_zatiqn _ -
achloric acid is a colorless, transparent liquid,

. in air if concentrated, with a distinctive
smell. It is classified as a strong acid.
hazardous properties

I i.ﬁé?s severe burns. Inhalation can lead to
ulmonary edema. Ingestion can cause severe

chemicals are used for adjusting the parame
primary and secondary circuit water, for prese
during unit downtimes, and for the regenerdfio
primary and secondary circuit ion exchange resir

- " » | [injurys. Other effects include shock, circulatory,
Industrial Gases/ Nltrogen' ’ | bolic acidosis, and respiratory depression. ry
' mary
e |gre specific reasons for the day-to-day use of
| |1 with hazardous properties in a nuclear

|

application possibilities
Liquid state: it is used for cooling
instruments. Gas form: its used for dilutin
gas blows, cleaning technological nt, they are essential. Working with these
displacing hydrogen from generators and ta requires serious preparation and attention.
characterization _ Th are Mobile Laboratories for Disaster
Nitrogen is a colourless, odourless, tastelessi@as th: an ent in every county of Hungary, which
is the most plentiful element in Earth's atmos| provideé.effective support at salving complex damage
its chemical formula is N2. s.| The continuous development of the primary
hazardous properties _ Ation team’s is a serious challenge. The aim of
Nitrogen can displace oxygen from amb - 8 itho s is to further research this topic and report
within an enclosed space. Inhaling air co i Sults in publications!
mostly nitrogen will lead _to_sudden unconsc erences
and death due to asphyxiation. LBet [ 1anos: HE és atomerémiivek viziizeme 1.
& A iai Kiadé Zrt. Budapest, 2019 ISBN:
3% |

H H
Hydrazine .'".
application possibilities
In nuclear power plants hydrazine is mainly u
adjusting the chemical parameters of prima
secondary circuit water, its applied as a :
scavenger to control concentrations of dig H" o
oxygen in an effort to reduce o 4
tharectecation. _ A NS’ @51, 1014177, Vienna 2017

Hydrazine is an inorganic compound WiEE igure source: Drawn by Panther using Corel Draw,
chemical formula N2H4. It is a simple pnicto;"% 1ttp5:,?,ﬁ@‘ﬁons.wikimedia.Drg{wiki,-’FiIe:Wwer-lUDD-scheme.png
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Abstract

The purpose of the poster was to give a short professional presentation of the most commonly used radioactive isctopes.
Its two largest users are healthcare and industry. It can be somewhat contradictory that these radioactive isotopes can
cause extremely severe damage to the human body without control. However, they are practically indispensable for
various processes nowadays. In Hungary, due to strict regulations, damage events related to radioactive isotopes are
relatively rare. The use of radioactive isotopes has been ongoing in most countries on earth since the early decades of the

1900s.
SUMMARY

The number of radicactive isotopes is
approximately above 2,000, a significant part of
which can be characterized for practical use, An
additional aim of the authors is to research this
topic. Case study of disaster management in
some case studies of some typical European
damage ewvents in order to learn lessons. In
Hungary, the Seven Disaster Management
Radiation Detection Units carry out the
d ion and | ce in response, thus
reducing the escalation of the event and its
negative impact on the population.
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Detection of post-earthquake building damages

in Zagreb based on Sentinel-1 radar data
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Abstract

On this poster we summarize our GIS analysis results in connection with the earthguake in Zagreb in 2020. According to Markusic —
Herak (1999) the Zagreb epicenter area Is the most active one In the continental part of Croatia. The return period of a magnitude 6
earthquake is expected to be 150 years (Lokmer et al, 2002). Most of the earthquake damage in Zagreb was suffered by the housing
sector (64%), followed by the culture and cultural heritage sector, including historical government buildings (13%), education (10%),
health (8%), and business (5%). As a response, the Croatian Government activated a Copernicus task to support the damage
assessment process and the monitoring process of building recovery, By this analogy, we tried to detect the building damages in the
area of Zagreb's city centre, using free satellite radar (Sentinel-1) data to testing its applicability.

Introduction

Located in Southern Europe, Croatia belongs to the
Mediterranean-Trans-Asiatic high seismic activity zone making it
one of the most earthquake-prone countries in Europe. These
earthquake-prone regions spread over approximately 30% of
Croatia and are characterized by a relatively dense population
and large urban centers. The urban areas of Zagreb, Split,
Dubrovnik and Rijeka are of particular economic and social
impeortance with about 60% of the country’s population. Zagreb
itself, as the administrative, cultural, scientific, economic, and
traffic center of the country, accounts for almost 20% of the
population and about one third of the country's GDP (Atalic, -
Hak, 2014; Novak et. al, 2019}.

In this research we tested the opportunities of Sentinel-1 radar
images related to the detection of the damages caused by an
earthquake on 22 March, 2020 In Zagreb, Croatia. In case of
Sentinel-1, we used a method recommended by the United
Mations Platform for Space-based Information for Disaster
Management and Emergency Response, widely referred to as
UN-SPIDER.

Material and Methods

Two radar datasets acqguired by Sentinel-1 satellite were
downloaded, providing about 20 m spatial resolution, showing
the study site 11 days before (11 March 2020) and 1 day after
(23 March 2020) the earthguake. The images were both GRD
images from an ascending orbit, preprocessed in ESA's SNAP
software, According to the step-by-step recommendation of UN-
SPIDER, the images were preprocessed by applying orbit files,
performing calibration and speckle-filtering (Refined Lee) and
terrain correction using a 1Sec SRTM database. A stack was
created from the images derived from VV polarization only. A
built-in change detection algorithm was applied for the VW
images, that resulted in a change layer. We compared the
change layer to a reference dataset (Copernicus, 2020) of the
real damages in the city center area of Zagreb which was
derived from on-site UAV measurements and field
measurement.

Sentinel-1 radar data (VV polarization) with the
polygons of damaged buildings

Results

We compared the change layer to a reference dataset, and we
measured classic thematic accuracy assessment metrics. When
identifying two categories (damaged - non-damaged), the
Overall Accuracy was 92.5%, traditionally used for measuring
the classification accuracy, but the Kappa Coefficient was less
then 0 (-0.0009) that means the high overall accuracy was
caused by chance. This is also explained by the Producer’s
Accuracy of the two categories (damaged PA=3.18%, non-
damaged PA=96.69%), which refers to the fact that the non-
damaged category’s PA was high because of the larger
proportion of this categery related to the other.

Radar change detection results (possible damaged
building) and reference dataset

Conclusion

It can be considered as a limitation of the method advised by
the UN-SPIDER that the change layer is also sensitive to
changes originating from other than small structure
destructions. Since the damages of this earthquake were
damages in buildings characteristically (Destroyed, Severe
damage, Moderate damage, Possible damage), the detection of
damages could be strongly limited by resolution of the
Sentinel-1 images. However, the change layer of the radar
images before and after the earthquake could well approach
the concentration of the damages.
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Victim Identification After The Hableany Disater
PETRETEI, David
(University of Public Service, Dep. Investigation Theory)

Abstract

In 05. 29, 2019., Budapest, Hungary, the Hableany, a Moskvich-class sightseeing cruise was collided from behind by a twenty-five-times bigger
fongship, MV Viking Sigyn. The Hableany (a Hungarian word for Mermaid) capsized and sunk in seven seconds. The sightseeing cruise had 35
South Korean citizen tourists as passengers and 2 Hungarian crew members. Seven people were rescued some minutes after the accident and
eight dead bodies were found till the morning. In the next weeks, all but one body were found, one South Korean female passenger is still

missing.

g

The processes

After the accident, three processes have started:

- a criminal investigation, conducted by the Police of Budapest,
because of a crime against maritime safety cause a mass fatality
incident.

- a rescue operation, conducted by the Counter-Terrorism Centre
(TEK), with the participation of the Hungarian National Organisation
for Rescue Services (OKF), Hungarian rescue divers, the ,Cobra”
special military diving unit of Austria, and military diving troops of
South Korea.

- a victim identification process following the Interpol Disaster Victim
Identification (DVI) standards. This process was led by the National
Bureau of Investigation (KR NNI) and performed by the DVI Hungary,
which is not an officially approved entity. Fingerprint experts of South
Korea also joined.

All of the victim identification processes were fulfilled under the
Interpol DVI Guide. This was a perfect framework for the Hungarian
and South Korean DVI Teams. The official DVI AM and PM forms were
filled in English. At the request of the South Korean officials, contrary
to Hungarian regulations, no autopsies were performed.

Every South Korean victim but one was identified by fingerprints. The
South Korean authorities have the ten-print records of every citizen
over 17 years old. Also, the dental record was taken from every
deceased. One South Korean victim was found five weeks after the
accident and could not be printed, so she was identified by secondary
identifiers: scars, jewelry, clothes, and anthropologic features.

Lessons we learned

- the ,regular” forensic examination of the deceased is too slow. The
process of one body was 150-180 minutes, compared to the DVI PM
process, which was 40 minutes.

- the ,regular” forensic examination of the deceased resulted in a
Hungarian form, which was too detailed on one hand and has a lack
of essential information on the other hand.

- the numbering and labeling of the bodies with the DVI numbers
were effective and unavoidable,

- although the process had been done under the Interpol standards,
in some cases still an inappropriate way was followed, The Hungarian
citizen victims were not subjected to the Interpol standard procedure.
On the very first day, a Caucasian corpse was found in the water,
which was the eighth body, and was excluded from the DVI by visual
observing only. One South Korean victim was processed without
filling any DVI PM form, yet got a DVI number and label.
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Knowledge FOr Resilent SoCiety
Mirjana Laban, Verica Milanko, Vlastimir Radonjanin, Suzana
Draganic, University of Novi Sad, Faculty of Technical Sciences,

Novi Sad, Serbia
Abstract

In recent years the number and severity of natural and man-made disasters, as well as fires, has
significantly increased. Education in Disaster Risk Management and Fire Safety field in Western Balkan
countries should provide national highly skilled professional resources and regional capacity for resilient
society. The aim was to build regional-based disaster preparedness and a culture of safety and resilience at
all levels according to EU Integration Strategies and National relevant strategies in Albania, Bosnia and

Herzegovina and Serbia.

Project Knowledge FOr Resilient society — K-FORCE was selected for funding under ERASMUS+ programme
Capacity Building in Higher Education - EAC/A04/2015. The paper presents the project results.

The project idea

Western Balkan needs to improve the resilience to
hazards are recognized as needs for experts capable
to improve regional capacity/cooperation in risk
prevention and response.

Preliminary survey (2015): very few similar study
programs in Serbia, only few modules in Western
Balkan - not enough available recourses to improve

existing or establish new education programs, and -

no PhD studies to ensure the sustainability of
existing programs. We needed assistance from more
developed Higher Education Institutions and EU.

HRVATSKA

Fig. 1. May 2014: Floodwaters in Balkans covered an area larger
than 22,000 km, dozens of killed people, estimated damage was
3 billion euros

In three and a half year K-FORCE project
implementation period seven curricula were

modernized or developed and implemented in the
Western Balkan, followed by LLL courses and E-
Library, numerous guest |ectures and developed
network for research and cooperation.
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Project results

Four Disaster Risk Management & Fire Safety
Engineering (DRM&FSE) academic master
programs/modules (MP), DRM&FSE PhD program
(DP), Protection Engineering wvocational MP and
Financial Resilience academic MP were implemented
in Albania, Bosnia and Herzegovina and Serbia: 78
courses were innovated / developed, accredited and
62 implemented, due to the principle of electability
at MPs. B-Learning material has been developed for
all completely new implemented courses and 262
students were enrolled during project period.

PhD studies development was based on WBR needs,
disaster trends, available recourses and novel
approach provided by EU partners; started in 2020,
with 12 students enrolled. Research area and
themes were selected based on WB priorities.

Six books and DRM&FSE Glossary were created and
published in ENG/ALB/BH/SRB, in open access at K-
FORCE website.

m Fire Safety
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Glossary of Terms Disaster
in Disaster Risk M t Risk Management in
andFire Safety.  ho \\actorn Balkans
Conclusion

Resilient societies are based on knowledge and
training, as well as preparedness. Acquired
knowledge in the field of Disaster Risk Management
and Fire Safety Engineering will provide the base for
building a resilient society. It is necessary to build
countries’ own, consistent and compatible capacities
in this educational field, which will enable a uniform
level of required knowledge and skills.
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Radiation protection devices for nuclear emergency
preparedness

Laszl6é Manga, Dr. Lajos Katai-Urban, Prof. Em. J6zsef Solymosi

Abstract

In the event of a nuclear accident, the availability of radiation protection datz is crucial. These dats influence interventions, thus protecting the environment and the
population, There are several methods available today. There may be different considerations when choosing these methods, Consideration is speed, accuracy, safety or
& combination of these. The importance of these is supported by previous accidents such as Chernobyl or Fukushima. Had these methods been available at & given
place and time, the damage to the environment and the population could presumably have been reduced. These methods are described below. With a rational
combination of these methods, a possible accident situation can be successfully mitigated or eliminated.

Land methods with a special vehicle

Advantages:

= Monitoring large areas relatively quickly.
Good equipment {desimeter, surface contamination measuring,
sampling devices, in-situ measurements, other hand-held
instruments).

Disadavantages;

»  Owvercoming terrain obstacles.

+ solving any technical problems.

Accurate, precise survey capabillity,
Good accessibility in some cases. ey
Simple deployment.
Wide range of instruments, implementation of many kinds of
measuremeants.

Use of compact hand Instruments.

Radiation risks,
+ Monitoring is slow. .
+ Only qualified persannel are eligible.

Other methods
1) Telemetry

n H
Fast data celivery,
Good coverage,
Quick orisntation.
Unigue and compact measurements.
Pre-built data connection.

Data traffic sensitivity,

Possibilities of communication errar.
Constant maintenance.

Compliance with extreme weather conditions.
Continuaus supply of energy.

2) Software

Easler decision making. e
Complex data processing. I"- ‘ -
Forecast. |. p—
Madeling. e

Fast, automated data transfer, calculation, alarm, infermation.

Computer capacity.

Building networks and connecticns.

Risk of computer, network "crash".
Compatibility, continuous improvemeant, [2]

A daboratory fown saiece]
The maost accurate, most accurate measurement option,
Perform special tests,

Qualified staff.

Possibilities of complex tests,
Providing special conditions.
Ensuring safe working canditions,

i
= High investment and cperating costs.
+  Location constraints.

[omn source]

Alr methods with a helicopter

Fastest mapping of large areas,

Good instrumentation.

Distance protection and radiation shielding salution.

Wide variety of deploy ability.

Quick response.

Despite its speed, It is able to determine relatively accurately.

1t can also be used to assess surface contamination and search for a paint
source.

In case of land contamination, there is no need to fear contamination.

+ Inability to deploy in certain weather conditions.
+ High investment and operating costs.
+ Gualified staff

[2.4] 134

Air methods with drones

* Remote control or perform pre-programmed operations.
- It can also be used in areas dangerous to humans,

= Investment and operaticnal costs are relatively low,

« It can be used for both measurement and sampling.

+ It cannot be used in certain weather conditions..
- Remote control failure,
+ Radiation resistance, [1]

References

Referances:

[1] Manga L, Katal-Uradn L ass Gy, Courgal 3, Filésa néull reacidk = sugdrfekedtisben, veédelerm Tudomdny
Knuszl‘dhvéddml Grline Tudamanyos Fo(\velral [‘ ot 3. s2ém '201?] 63 5

2] Manga L, Katai-Urban L, Vass Gy.: A
el drbakeldise, Videlem Tudoméay Katauzts afﬂed«lml Daline Tudomiros Fqlvurel [[ e\[ 1 HEAm .20[?] 152-

3] Erdds )., Pintér 1, sql\'n:si 1z Magyar ABY védeimi techricai almanach, Zrinyi Mikids Nemzetvédelmi Eqyetem,
Bl.rJﬂDesb 093, 235

5] Gamma Miszekc Zrt. Weblap:
I’ll P hu-'IMek phpZlang:

5] ulsu *u.: Weblap:
[6] Derek Mesd: T Chone Nun:l.ols Mdluhu1 S Humars Don't Heve Ta, H(\THERBW\RO 1014 Weblap:
mvps. Jimetharboard vice com/en_ s artich
regon State University, Collegs af El‘omeermu Radietion Detaction Geoup, Current Projects, 2017 Weblap:
RSATEN B0 QL AT AN AR O AT Bk Cts

VEDELEM ONLINE

Radiation






Budapest
2021

) VEDELEM TUDOMANY

KATASZTROFAVEDELMI ONLINE TUDOMANYOS FOLYOIRAT

ISBN 978-615-01-1381-4

Lupoyiv®




