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Pouziti informacnich systému pro
modelovani a simulace krizovych situaci

- Uvod.

- Opakovani zakladnich pojmu.

- Vyuziti softwaru pro vypocet uniku nebezpecné latky
v ramci krizového managementu.

- Prakticka ukazka nasazeni softwaru ALOHA.

- Zadani uloh na praktické procviceni SW ALOHA.

- Vyhodnoceni vypracovanych uloh.

- Ukoly na samostudium.
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Uvod

Cilem je, aby jste si osvojili dovednosti v softwarového
nastroje modelovani a odhad nasledku prumyslovych
havarii s unikem nebezpecnych latek — ALOHA.

Tento SW je na trhu volné k dispozici pro nekomercni
vyuziti.

Nacvik postupu pfi feSeni dopadu i nasledkl mimoradnych
udalosti s unikem nebezpecné latky a ziskat Sirsi nadhled o
moznostech a informacich.
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Zakladni pojmy

- Nebezpecna latka

- Mimoradna udalost s unikem nebezpecne latky
- Druhy ohrozeni

- Kriticka infrastruktura

- Objekty a subjekty kritické infrastruktury
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‘ SOFTWAROVA PODPORA PROCESU KRIZOVEHO MANAGEMENTU ‘

"y NASTROJE PRO ANALYZU RIZIK

* NASTROJE PRO MODELOVANI

* NASTROJE PRO PLANOVANI

-y NASTROJE PRO RIiZENi (ROZHODOVANI)

' NASTROJE PRO MONITOROVANI

-/ NASTROJE PRO INTEROPERABILITU

- NASTROJE PRO SIMULACI (TRENOVAN!I)

 NASTROJE PRO PRACI S MAPAMI
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Programy pro modelovani
uniku nebezpecnych latek

- Pro potreby modelovani mimoradnych udalosti s unikem
nebezpecne latky je v dnesni dobé na trhu k dispozici
cela rada programu.

- Je treba vybrat ten spravny a pro dany ucel nejvhodnegjsi
software, protoze zdaleka ne vsechny programy nabizeji
stejné funkéni moznosti, podrobnost modelu a moznost
zakresleni do map Ci geografického informacniho
systemu ktery pouzivame.
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ALOHA

Areal Locations of Hazardous Atmospheres

nastroj pro modelovani a odhad nasledku prumyslovych
havarii s unikem nebezpecnych latek

obsahuje databazi nejCasteji pouzivanych chemickych
latek a jejich fyzikalné chemickych parametrd,
vysledkem jeho vypoctu je jednoduchy pramét
predpokladaneé hranice zranujici Ci smrtelné koncentrace

v terénu
ALOHA® 5.4.2

Developed by
Office of Emergency Management, EPA
and

Emergency Response Division, NOAA
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ALOHA

- Lokalni aplikace pro pocitace PC

- Zahrnuje zakladni faktory, ovlivaujici Sifeni NL v
atmosfeéere:

« Geografické faktory
- Meteorologické faktory
» Vlastnosti a mnozstvi NL
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Vstupni udaje
Lokalita udalosti a souvisejici parametry

ABERDEEN, MARYLAND ;I Select |
ABILENE, TEXAS
AIKEN, 50UTH C{

ALAMEDA, CALIF( Enter full location name:

ALBANY, NEW ' Location is I‘I.r'lakuvé nadraZi Jihlava
ALBANY, OREGO

ALEXANDRIA BAY
ALEXANDRIA, LO! s location in a U.5. state or territory ?

Location Inpuk

Select building type or enter exchange parameter

% Enclosed office building

ALEKANDHIA, VIF - In U.S. iy Mﬂt in U.S. T Sll'lglﬂ storied hl.llldll'lg
ALLEN, TEXAS " Double storied building
AMBLER. PENNS  Enter approximate elevation " No. of air changes is I— per hour
AMES, 10WA .. Ii
.ﬁ.MESBUHY, MAE Elevation is heh i ft o) m
ANACONDA, MON n n
ANAHEIM, CALIFC Enter approximate location
deg. min. Country name: Iﬁﬂskﬁ republika
Latitude |49 IE‘1 N ¢ hcel |
Longitude |1 5 |35 v E ¢ Offsetfrom local STANDARD time to GMT: I-l'.Z hours
oK Car Is current model time standard or daylight savings
time ?
" Standard Time & Daylight Savings Time
oK Cancel | Help |
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Vstupni udaje

Meteorologicka a atmosféricka situace

Atmospheric Options

Wind Speed is : |3 " knots ¢ mph  meters{sec Help |
Wind is from |1 80 Enter degrees true or text [e.g. ESE)
Measurement Height above ground is:  Help |

 feet
& [l % = - |10
,ir it OR enter value : I & meters

Ground Roughness is : Help

" Open Country —I

; Atmospheric Options 2
& Urban or Forest OR " Input Roughness [Zo] :

" Open Water Air Temperature is : I? Degrees © F & C Help |
S%muu“w%& 9. _Help | Stability Class is: Help |FA CBOCC &DCE F Dv&rridel

“  OR C enterw

e e & fa e -1t Inversion Height Options are:  Help I
0y
zﬁ:'ep,'m Eﬁ;:'gy clear @ No Inversion Inversion Present, Heightis : Ii feet

T meters
[ ok |
Select Humidity : Help |
n ALY o
[ i

~ e i OR & enterwvalue : IE[] 4
wet medium dry (0-100)
0K Cancel |
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Udaje o unikajicich NL
Vyhledani latek, zjisténi ohrozujicich vlastnosti

P cameo chemicals _|of x|

File Mavigate Shating Help

@ ‘@ @' ‘ @, ‘ [# ALOHA ~ |
/'mﬂelp

(3G CAMEDv|

[

Chemical Identifiers

MyChemicals What is this infarmation? P J
chemicals: 0 -
View MyChemicals | UNZNA Number CAS Number CHRIS Cc “‘E E"E“‘“ - =olx]
ile  Mavigate aring  Help
1005 7664-41-7 B

P REE ey NFPA 704: Red 1 - Flammability: Must be preheated tc @ ‘@ @’
Blue 3 -- Health Hazard: Extremely hazardo

Yellow O -- Reactivity: Normally stable _/ PROPYLENE [ Help

@ ‘ [#FaLoHa~] [0 camEO~]

General Description Help e i =l
A clear colorless gas with a strong odor. Shipped as a lig : :
{liguid) & Ib / gal. Contact with the unconfined liquid can, : PROPYLENE :
nonflammable but does burn within certain vapor cancen 5 b Chemical :
hazard increases in the presence of oil or other combust earch Lhemicals | :

air, vapors from a leak initially hug the ground. Prolonget yew Search ) " ) ) ) b
may cause violent rupturing and rocketing. Long-term ink 7&2emgtﬂrldfnr}gi';;ilo—m'Z;Egfnla—p—ssSchoe”ni;i;eﬁgmgnse”datm”S | Bhysical Properties |
] : ! - | 0 ¢
vapors or short-term inhalation of high concentrations h: Search Results e
fertilizer, as a refrigerant, and in the manufacture of othe

Chemical Identifiers
MyChemicals What is this information? P

Rate of onset: Immediate

Persistence: Minutes chemicals: 1

Odor threshold: 17 ppm Wigw MyChemicals
|Load complete Predict Reactivity

UNFMNA Number CAS Number CHRIS Code DOT Hazard Label
1077 115-07-1 L] PRL FLAMMABLE GAS

MNFPA 704: Red 4 -- Flammability: Extremely flammable
Blue 1 -- Health Hazard: Slightly hazardous
Yellow 1 -- Reactivity: Unstable if heated - use normal precautions

General Description

Propylene is a colorless gas with a faint petroleum like odor. It is shipped as a liquefied gas under
its own vapor pressure, For transportation it may be stenched, Contact with the liquid can cause
frosthite, It is easily ignited. The vapors are heavier than air. Any leak can either be liquid ar
vapor, It can asphysiate by the displacement of air. Under prolonged exposure to fire or intense
heat the containers may rupture violently and rocket. Itis used to make other chemicals. Can
cause explosion,
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Udaje o unikajicich NL
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"'} Rcu:th‘ltr Hﬂh

- Zjisteni reaktivity

N L Hams Chemical Reactivity

Help

- Porovnani wheiis chemical ceactete _guport chare| e Report |

Search Chemicals

Mew Search

O h rOi Uj I’C I’Ch I Compatibility Chart

This chart provides an overview of the reactivity predictions. For
more details, click on a -c,ell.'l:ur scroll down the page.
rd

a zranujicich vychemicats |

chemicals; 2 AMMOMLA, ANHYDROUS

VI astn Ostl’ N L Wiew MyChemicals B

Predict Reactivity

° Vyhod nocenl' L Reactivity Alerts

SMMOMN LS, SAMHYTIROLIS

priority —

BEROPYLEME

= Highly Flammable

! Hazard Predictions

BROPYLEME frvxed with
SMMOMNLS, SAMEYDROLIS

& Mo reaction EH[JEI:‘EEEI.
Documentatiorn

g = '
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Dokonceni zadani vstupnich udaju

&l Text Summary

SITE DATA:
Location: BRHO-KRPOLE, CESKA REPUBLIKA
Building Air Exchanges Per Hour: 8.4% {sheltered double storied)
Time: January 2, 2812 1222 hours ST {using computer's clock)

CHEMICAL DATA:

Chemical Hame: AMHOHIA Molecular Weight: 17.83 g/mol
ERPG-1: 25 ppm ERPG-2: 158 ppm ERPG-3: 758 ppm
IDLH: 388 ppm LEL: 168488 ppm UEL: 258088 ppm

Ambient Boiling Point: -33.9° C
Uapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 108.8%

ATHOSPHERIC DATA: (MAHUAL IHPUT OF DATA)
Wind: 3 meters/second Ffrom ESE at 3 meters

Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 2° C Stability Class: D
Ho Inversion Height Relative Humidity: 58%

SOURCE STREHGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning})

Tank Diameter: 2 meters Tank Length: 3 meters
Tank Uolume: 9_42 cubic meters
Tank contains liquid Internal Temperature: 2° C

Chemical HMass in Tank: 28688 kilograms
Tank is 33% full
Circular Opening Diameter: 28 centimeters
Opening is 30 centimeters from tank bottom
Release Duration: 1 minute
Max Average Sustained Release Rate: 31.3 kilograms/sec
{averaged over a minute or more)
Total Amount Released: 1,880 kilograms
Hote: The chemical escaped as a mixture of gas and aerosol {(two phase flow).
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Stanoveni rizika a toxickych koncentraci

Hazard To Analyze

Scenario:
Flammable chemical escaping from tank. Toxic Level of Concern

el s O e il Select Toxic Level of Concern:

Red Threat Fone

(W[l (ERPG-3: 750 ppm -

Choose Hazard to Analyze:

& Toxic Area of Yapor Cloud:

 Flammable Area of Vapor Cloud Orange Threat Zone

LOC: IEFIF'G-Z: 150 ppm vll

“ellow Threat Zone

LoC: |ERPG-1: 25 ppm |

Ok I Cancel Show confidence lines:

“ only for longest threat zone
 for each threat zone

" Blast Area of Yapor Cloud Explosion

0OK Cancel | Help
S "‘.I"'."T 797 ~ony
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Vypocty a vystupy

Vystup modelovani toxicity (evakuacni zona)

EdALoHA 5.4.1.2 =101 x]

File Edit SiteData SetUp Display Sharing Help

B Toxic Threat Zone _ o=

kilometers
4

Toxic Level of Concern ) ~

Select Toxic Level of Concern:

Red Threat Zone

LOC: JAEGL-3(60 min): 1100 ppm  =||

AEGL-3[60 min): 1100 ppm o

AEGL-2(60 min): 160 ppm
JAEGL-1[60 min): 30 ppm

Loc: |ERPG-2: 150 ppm
ERPG-1: 25 ppm
IDLH: 300 ppm 2

User specified
Yellow Tnrear Zone

™
N\
N
Y
\
\\\
.
/
;/
/
/

LOC: |AEGL-1(60 min): 30 ppm = ~
““x&_ﬁ
Show confidence lines:
* only for longest threat zone 4 2 0 Z 4 [a] g
" for each threat zone kilometers
»>= 1100 ppm = AEGL-2 {60 min)
0K I Cancel Help »>= 160 ppm = ZEGL-Z (60 min)
== 30 ppm = AEBGL-1{60 min}
confidence Lines b
A | ' 4
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Stanoveni koncentrace skodlivin

v kontrolnich bodech

Specify the location at which you want to evaluate the
concentration over time.

i+ Relative Coordinates Evaluation
[Downwind.Crosswind)] Paint
@\ “Wind direction
" Fixed Coordinates N ’
(East'West,North-South) >

Concentration Location

Specify the location at which you want to evaluate the
concentration over time.

bt
Input X, the downwind
distance from the source and SDU[CE@/
Y, the perpendicular distance

from the downwind axis. ~ feet " Relative Coordinates EVTZI.u._ati-:un
[Downwind,Crosswind] N airt
Input X, the downwind distance: & : : W E
" miles + Fixed Coordinates: g
Input ', the crosswind distance: & meters [East-West, North-South]
* kilometers Input X, the eastwest Source

distance from the source and
= m w Y, the north-south distance

from the source.

" fept
Input X:  East ~ wWest " wards

" miles
InputY:. {* North ~ South & meters

" kilometers

0K Cancel Help
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Prakticke cviceni
Za pomoci programu ALOHA namodelujte jednorazovy unik

kapalneho amoniaku v celkovém mnozstvi 2 t z chladiciho
zafizeni pivovaru Starobrno.

Havarie se stala v tomto okamziku. Hydrometeorologickou
situaci zjistéte dle aktualnich podminek.

Do mapy umistete minimalne model vzniklé situace a
navrhnete opatreni v pripade dané havarie.

pivovaru Starobrno
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Vyhodnoceni cviceni
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Ukoly na samostudium

- ProcCtéte si weboveé stranky programu pro podrobnéjsi
Informace:
http://www.epa.gov/osweroel/content/cameo/aloha.htm

- Nainstalujte si program ALOHA a provedte si vypocCet
uniku nebezpecné latky ve vasem okoli.

- Program je dostupny na:
http://www.epa.gov/osweroel/tools/ALOHAS42Installer.exe
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http://www.epa.gov/osweroe1/content/cameo/aloha.htm
http://www.epa.gov/osweroe1/content/cameo/aloha.htm
http://www.epa.gov/osweroe1/tools/ALOHA542Installer.exe
http://www.epa.gov/osweroe1/tools/ALOHA542Installer.exe
http://www.epa.gov/osweroe1/tools/ALOHA542Installer.exe

Dekuji za pozornost.

Ing. Jiri BARTA

- Katedra ochrany obyvatelstva
- Univerzita obrany

- Kounicova 65

- 662 10 Brno

- e-mail: jiri.barta@unob.cz

- tel.: +420 973 443 435
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