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“AKTyaIbHI INTAHHS 3A0€3MEIEHAS €1y °K00B0-G0it0B0l TiTbHOCTI
BilfCKOBHX (JOPMYBAHE TA IPABOOXOPOHHHX OPraAHIE”

MeTa KoH(epeHmii:

BHABICHRA NPOGTEMHIX MHTAHb 3a03ICTEHRA CTY#GOBo-ofioBoi AiaTeROCT:
BIHCEKOBHX (HOPMYBAKb Ta MPABOOXOPOHHAX OPFAHIB T4 BHSRATCHHS OCHOBHIX
i ix BRpimeRHS.

Tesamuxa xongepentii

1. HAyKOBO-TeXHiHe ~CYNPOBOIUKEHHT pO3DOGIEHHS Ta  MolepHisamii
036poEHRS, BifichKOBO] Ta CTICMIATHHO! TeXHIKH, TeXHITHIX 3aCO01B 1A BHKOHAHKSA
CIyKGOBO-GOHOBHX ~ 3ABIAHD  HIPOSTLTAMH  BIHCBKOBHX  (OPMYBAHB Ta
HPABOOXOPOHHIX OPrAHiE.

2. HayKkoBe CYNPOBOKEHHT PO3POGICHHS HABIATBHO-TPEHYBATBHAX 3aC0GIB
Ta CHRIIATSHIX TpeHAkEPIB 114 MIITOTOBKH (GAXiBIIB 3 eKCILTYATAL, BIHOBICHET
Ta GOHOBOTO 3ACTOCYBAHHA O30POCHHA T4 CIEUATBHOI TeXHIKH BiHCEKOBHX
(OPMYBAHE Ta IPABOOXOPOHHIX OPIAHiB

3.HayKoBe OOIPYHTYBAHHS 3ACTOCYBAHHA NPHKTATHHX iHQOpMAUIHHAX
TEXHOTOTHH /U1 MOZSTIOBAHKA CTy/KO0BO-GOHOBAX Jiff MiTpo3TiTis BiCEKOBHX
(OpMYBAHD Ta NPABOOXOPOHHAX OPrAis i MPOUECiB YNPABTIRHA HEMH M wac
BHKOHAHHA CTyKGOBO-GOHOBHX 3ABIAHE 33 YMOB BBEISHHS DI3HHX NPABOBHX
pexmis

4.CydacHi [HTAHHS YIOCKOHATGHHA CHCTEMH TIVIOBOTO 3aGe3MENeHHA
Iy kGOBO-GOHOBOI ALATBHOCT] BiH{CKOBIX (pOPMYBAHB Ta IPABOOXOPOHHIX OPIAHIB
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EFFICIENCY OF USING UNMANNED AERIAL VEHICLES FOR
RECONNAISSANCE OF AREAS CONTAMINED BY DANGEROUS
CHEMICAL SUBSTANCES

The chemical danger, especially in wartime, is one of the greatest dangers for
the territory and population of Ukraine among man-made threats. Currently, there are
about 12,000 potentially dangerous objects in Ukraine, of which 6,000 are objects of
increased danger. Particular concern is caused by industrial enterprises, where large
quantities of particularly dangerous chemicals are stored (used). and more than 10
million people live in the zones of possible risk of damage to them. In fotal, about

931 objects operate in Ukraine, where 308.07 thousand tons of dangerous chemicals
o




[image: image7.png]are stored or used in production, including 4.08 thousand tons of chlorine, 202.66
tons of ammonia. and 10133 tons of other dangerous chemicals. Chemically
dangerous objects are include: factories and plants of the chemical industries, as well
as individual installations and ageregates that produce (use) dangerous chemicals;
plants (their complexes) for the processing of petroleum products; technologies and
production of other industries that use dangerous chemicals; enterprises equipped
with refrigerating plants, water pumping stations and treatment plants that use
chlorine or ammonia; railway stations and ports where the products of chemical
industries are concentrated, terminals and warehouses at the final points of movement
of dangerous chemicals; vehicles, containers and bulk trains, tanker trucks, river and
sea tankers transporting chemical products; warehouses and bases where stocks of
substances for disinfection, deratization of grain warchouses and grain processing
products are stored; warchouses and bases with stocks of toxic chemicals for
agriculture; pipeline transport. The largest number of chemically dangerous objects is
concentrated in the eastern regions of Ukraine, namely: Donetsk region — 149;
Dnipropetrovsk region — 108; Kharkiv region — 80.

One of the important measures to ensure the chemical safety of the population
under the influence of factors of a chemical nature in the event of accidents
(destructions) at enterprises (objects) for the production, storage or transportation of
dangerous chemicals is a chemical reconnaissance. The tasks of it are: to detection of
the fact of chemical contamination of the area and air. nofification of this to the
formations of the State Emergency Service and the population (determination of the
type and concentration of dangerous chemicals): to establish the borders of
Contaminated territories, scarching for territories with the lowest levels of chemical
pollution and establishing routes to bypass dangerous zones of contamination; to
control over changes in the degree of chemical contamination of the territory and air
to establish the time for reducing the concentration of dangerous chemicals in the
external environment to safe values.

Assessment of the chemical situation in accidents at chemically dangerous
objects is carried out in accordance with the “Methodology for forecasting the
consequences of spills (releases) of dangerous chemicals during accidents at
industrial objects and transport”. The main drawbacks when using this methodology
is the inaccuracy in determining the parameters of the contamination zone and not
taking into account the rapidity of changes in meteorological conditions. One of the
promising directions in eliminating these drawbacks is conducting reconnaissance
and clarifying the parameters of the zone of contamination with dangerous chemical
substances with the help of unmanned aerial vehicles (UAVs), by which deliver
automated control devices to the zone of contamination. One or more UAV’s can be
used for chemical reconnaissance of the contamination zone with dangerous chemical
substances.

To date. UAV’s are widely used in the world to solve national economic tasks.
namely: control of the state of large forestry farms; road safety monitoring: air cargo
escort; search and rescue operations; chemical reconnaissance of zomes of
contamination with dangerous chemical substances; aerial reconnaissance et

The main advantages of using UAV's are: low cost of operation; stability and
o





[image: image8.png]flexibility; simple and affordable technology for their creation; the possibility of use
in cases where the use of manned aircraft is risky.

The main criterion for the effectivencss of the use of UAVs for chemical
reconnaissance of zones contaminated with dangerous chemical substances is the
reconnaissance time. This parameter is determined both by the characteristics of the
UAV and by the formation of the UAV's flight path. When forming a UAV's flight
path for reconnaissance of contaminated areas, the following requirements must be
observed: the UAV operator must fully complete the flight task for reconnaissance of
contaminated arcas; the UAV must be within radio communication range of its
control and information transmission system on board the aircraft; when flying at low
altitudes, it is necessary o take into account the natural terrain relief, the height of
buildings and the presence of power lines.

Group use of UAV's is advisable in those cases when the use of a single UAV
becomes ineffective, for example. during aerial photography of large areas,
monitoring of large forest fires, chemical reconnaissance of areas contaminated with
dangerous chemical substances of great depth etc. The obvious advantages of using a
UAV's group to carry out chemical reconnaissance of an area contaminated with
dangerous chemical substances are the quick coverage of a terrain fragment and, as a
result, more effective reconnaissance of the terrain and a significant reduction in the
time of its completion compared to the use of a single UAV. When choosing a UAV
group flight option (number and flight trajectory). the following restrictions must be
taken into account: the zone of the contaminated territory is divided by depth into n
parts of the same depth (G/n, G is the depth of the contaminated zone. n is the
number of UAV's); the UAV's flybys time of each part of the territory should not
exceed the duration of the flight of the acrial vehicle; the time of reconnaissance of
the contaminated area should not exceed the necessary specified time in the given
conditions. When forming the flight path of the UAV. both forecast data on the zones
of contamination of the territory with dangerous chemical substances and the
capabilities of the UAV, in particular the duration of the flight and its speed, are
taken into account. At the same time, the time of reconnaissance of the contaminated
zone should not exceed the specified reconnaissance time and the duration of the
flight of the aerial vehicle in accordance with its performance characteristics.

The results of experimental studies of options for the organization of
reconnaissance of zomes of fterifory contamination with dangerous chemical
substances when using UAVs showed that with significant sizes of contamination
zomes, it is advisable to use the option of group organization of territory
reconnaissance. The use of a UAV group for the organization of reconnaissance of
contamination zones of the territory significantly reduces the reconnaissance time, in
particular, when using the same type of acrial vehicles, the reconnaissance time is
reduced by a factor of n (n — the number of UAVs used to perform the assigned
tasks). In the case of using UAVs of different types, the reconnaissance time is also
reduced, but its duration is defermined by the reconnaissance time of the part of the
contaminated area of the UAV with worse characteristics.
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