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Abstract

In the article, such notions as “potentially hazardous object”, “high threat object” and “potentially hazardous and critically important object” are
articulated and categorized. Forms are given, with which theanthropogenic risks are shown fornormal operational use of potentially hazardous objects
and high threat objects, as well as during hazardous anthropogenic phenomena. T he class division of main potentially hazardous and critically important
objectsisprovided, including the threat of anthropogenic emergencies with the short characteristics for every class. An out line classification of
potentially hazardous and critically important objects is given for first two stages, including the numeric serial encoding of every group category. Such
notions as “explosion hazardous” and “explosion-proof” are analyzed. The analysis of the parameters ofanthropogenic effects on potentially hazardous
andcritically important object potentially hazardous and critically important object is often multifactorial and is associat ed with the solution of
uncertainties. Thisrequires a systematic approach and the involvement of a suitable mathematical apparatus. It should be noted that due to the
incompleteness of the knowledge base and the database available today, which are included in the calculations, the quantitati ve results of the potentially
hazardous and critically important object analysis can have considerable uncertainty.

The practical implementation ofthe given classification of critically important objects, gives opportunity for controlling, forecasting and managing
of anthropogenic risk level. T he terms of fuzziness of critically important objects ranging were analyzed with using of geometrical convolution criteria
method. A classification which takes into account and partly reduces the fuzziness of ranging is offered.

T he method of analysis of various types of potentially hazardous and critically important object can be used to evaluate possible emergencies with
subsequent analysis of damage caused by man-made accidents and natural disasters.

Key words: classification, threats, potentially hazardous object, high threat object, critically important object, risks, emergencies.

1. Problem statement.

According to the statistical data, there is a tendency
towards expansion of quantity of natural disasters as
well as anthropogenic and social emergencies. Such
phenomenon is usual for Ukraine as well and in case of
targeted influence on them by sabotage groups and
illegal formations, the large accumulation of objects,
connected to nuclear and chemical industries, as well as
hydrotechnical constructions, vital infrastructure and
utility systems can trigger appearance of critical
circumstances, paralyse vital activity and force
thousands of population masses to move.

Potentially hazardous objects (PHO) [1] or even
high threat objects (HTO) [2] (transport, mining,
metallurgical, chemical, communication systems and
other) play important role in provision of high (and even
average) living standards. In recent years, the share of
resources that provide safety for PHO/HTO has
increased to such an extent that the question on the
reasonability and feasibility of the absolute safety
concept in the process of PHO/HTO operation was
raised. Global and regional emergencies and natural
disasters, national and international terrorism, war
conflicts, as well as world economic meltdown together
with other shocks of the beginning of 215t century show
that offered forecasting and managing strategies for
further development, without direct quantitative

accounting of growing number of threats, can become
insufficient and even hazardous. Therefore, the
alternative to the not paid off concept of absolute safety
(accident-free operation), can be the concept of
acceptable technical risk. The fact-based framework for
this concept is that there is always a danger of
incomplete implementation of the decision because of
the impossibility to take into account all external and
internal threats influencing PHO/HTO.

2. Analysis of the recent researches and
publications.

There was always a concern in our country about the
task of efficient technical condition management of the
PHO/HTO. Nowadays, it becomes more relevant due to
the presence of a large number of PHO/HTOs with long
service life in various sectors of the economy. Since the
resource of such objects is almost depleted, their
operation is carried out in high-risk conditions. Most
typically, PHO/HTO conceals the potential hazard, for
example, objects of nuclear power, chemical industry,
aircraft technology, fuel and energy complex, and other.
Long after-warranty exploitation of the mentioned
PHO/HTO is risky and poses threat to the population
and the environment. The analysis of the PHO/HTOs
development, created over the past half century,
suggests that, despite the rapid development of
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theoretical areas such as systemtheory and cybernetics,
including the theory of automatic control, reliability
theory and security theory is clearly not enough for
PHO/HTO security assessment.

Enhancing the safety of PHCIO requires regular
assessment of technogenic safety levels. However, the
lack of reliable data for the classification of PHCIO
complicates their safety level assessment, without which
the development of a set of measures to improve their
functioning is impossible. The issues of developing
approaches for the classification of existing PHCIO
have been addressed in scientific papers [3,4], but this
problem has not been fully resolved. The work is
directed on improvement of methodology of
classification of existent PHCIO for further practical
introduction of complex of events for provision of their
safe functioning.

3. Statement of the problem and its solution.

Today, according to the type of threat there are five
groups of PHO/HTO are defined, on which hazardous
substances are stored, produced, created, used,
transported and destroyed. Depending on the kind of
hazardous substances, the objects are divided into such
subgroups as explosive, flammable, combustible,
oxidized, toxic and highly toxic substances, which
constitute a danger to the environment. By origin of the
main hazardous factors arising from possible accidents,
the following groups of PHO/HTO are defined:
chemical, biological, fire-explosive, nuclear and
radiation, as well as hydrodynamic hazardous objects.
In Ukraine, there are nine thousands of potentially
hazardous PHO/HTO [5-8] and the possibility of
accidents on them is increasing with fixed assets wear
factor growing older. It is important to mention that
PHO/HTO are divided into safe and hazardous [9]
according to the threat they potentially carry. Hazardous
objects are subject to registration in the state register,
require compulsory insurance and declaration of safety
rate, are taken responsibility for in terms of damage to
the third parties and fall under other procedures of state
regulation in the field of anthropogenic safety [10]. The
limit values for hazardous substances in the PHO/HTO,
serving the reason for development of a mandatory
industrial safety declaration is given below [11]. It is the
following: ammonium nitrate — 2500 tons; ammonia —
500 tons (it is highly toxic, but because of a strong smell
it is possible to take the necessary safety measures in
time); phosgene gas— 0,75tons; cyanide hydrogen —
20 tons; sulfur dioxide — 250 tons; combustible liquids,
stored in a warehouse — 50000 tons; flammable gases —
200tons; substances posing a danger to the
environment— 200 tons; explosives— 50 tons; oxidizing
substances — 200tons; highly toxic substances -
20tons. As on 2015, the number of PHO/HTO
registered in 739 operating organizations in Ukraine
was 2523 [12]. Organization of works on the population
and territories securing in any region of the country,
first, requires the detection of all the PHO/HTO posing
threat of emergence situation (AS) occurrence.
Placement of PHO/HTO on a territory is the cause of
the anthropogenic hazard to it. The threat to the
population is characterized by the types of potentially
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hazardous objects on the territory, as well as their
number, accident rate, volume of pollutants emission,
accumulated potential hazard, their allocation in relation
to places of residence, operation duration. Adverse
factors action zone in case of hazardous anthropogenic
occurrence, considering daily average (annual and
monthly average) wind distribution, direction and
velocity, as well as other important factors also play
their role in threat level definition. According to the
mechanism of causing harm to human health,
anthropogenic hazards are divided into two groups:
hazardous anthropogenic processes and phenomena and
anthropogenic pollution of the environment.

Upon condition of normal PHO/HTO operation and
during hazardous anthropogenic situations,
anthropogenic hazards can occur in the following forms
[13]:

- dangerous uncontrolled or controlled release of
energy (explosive, light, kinetic, thermal,
electromagnetic, electric) accumulated in a object;

- dangerous uncontrolled or controlled release of
substances (hazards of biological, chemical substances
and radiation);

- the disruption of the necessary information streams
or the appearance of dangerous streams of information
(in announcing, controlling and managing systems of
the objects).

However, now the classification of PHO or HTO is
out of date and a new classification for potentially
hazardous and critically important objects (PHCIO)
should be developed [14]. This leads to the logical need
for the development of a new classification of PHCIOs
[15]. This work should be initiated by the PHCIO types
classification analysis. Such a classification should be
an integral part of regional security systems for
anthropogenic emergencies informational support. On
the basis of this classification, it is rational to develop
the lists of certain PHCIO in regional offices of The
State Emergency Service of Ukraine, ministries,
departments, in cities and regions.

PHCIO [16] are physical or virtual objects and
resources, providing functions and services, the
violation of which will lead to the most serious negative
consequences for the society life, socio-economic
development, country defense possibility and national
security ensuring. PHCIO defense is the set of measures
executed by means of regulatory, legal, organizational
and technological tools aimed at ensuring the security
and stability of crucial infrastructure. In accordance
with the lists, each enterprise or an organization having
or creating the above-mentioned PHCIO, should create
a catalog of such objects with indication of the objects
hazard degree for each of the possible threats. Such
catalog should also contain the information on possible
causes of accidents, characteristics of hazardous
premises, buildings, workshops, structures and other
parts of the objects, list of emerging (as a result of
dangerous events) damaging factors (radioactive
substances, shock waves, dangerous factors of fires,
hazardous chemical substances, etc.) and other
hazardous characteristics.

Creating catalogues of the PHCIOs should be
supplemented by the compilation of CIOs security
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passports with all the necessary characteristics of their
hazard, vulnerability and protection against various
types of anthropogenic threats. According to the types
of anthropogenic threats, different systems and security
services are created: fire, radiation, chemical,
informational, anti-terrorist, ecological, security, access
restriction, transportation emergency services, water,
gas, heat and power supply systems, emergency medical
services, etc. Departmental and local (objects)
classifiers of technical and economic information are
important part of the emergency information security
systems. However, these classifiers are not sufficient in
solving the problems of ensuring the population and
territories safety from anthropogenic emergencies. The
missing element of the information security systems,
taking into account the above-mentioned tasks, should
be considered a classifier of the PHCIOs posing threat
of anthropogenic disasters. It is suggested to supplement
the classifiers with the following classification.
According to international and domestic practice,
classification of technical and economic information, it
is expedient to classify PHCIOs according to the
hierarchical method by successive distribution of the
objects into classification groups.

This article presents an extensive classification,
carried out for the first two stages with the numerical
sequential coding of each classification group (Fig.1)
The first stage contains the classes encoded with 1-bit
codes (1, 2, ..., 5), the second stage contains subclasses
encoded with 2-bit codes (01, 11, 26, ..) in the
corresponding classes. At the same time, the whole class
and subclass codes will be 3-bit (100, 201, 236, ...). If
necessary, the classification can be continued with the
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following stages: at the third stage the groups will be
encoded with full 4-bit codes, on the fourth stage, the
subgroups will be encoded with full 5-bit codes, on the
fifth stage, that will be the types, encoded with full 6-bit
codes.

Potentially hazardous Even high threat objects

objects (PHO) : : {HTO)

Potentially hazardous
and critically important

objects { PHC!O)
Radiation hazardous Chemically dangerous

objects (RHO) objects (CDO)
Explosive objects Fire hazardous objects
(EO) {FHO)

Dangerous vehicles Dangerous technical
{DV) objects {DTO)

Fig.1. Classification of potentially dangerous CIOs

The nature of the classification on each stage
depends on the selected feature of the objects
distribution (type of hazard, the purpose of a object,
etc.). In accordance with the adopted rules, the
classification at each subsequent stage in different
groups can be carried out according to various features.
As a feature of the PHCIO distribution into classes, the
main type of danger of a object (radiation, chemical,
others) is used. The main PHCIOs, posing the threat of
anthropogenic disaster, will be divided into the
following classes (Table 1):

Table 1. List hazardous and critically important objects (PHCIO)

Ne Title of PHCIO

Title of CIOs

100 | Radiation

101 NPPs with water under pressure and water-to-water reactors

hazardous objects

102 NPP with boiling water and graphite reactors

RHO 103 Research nuclear reactors

111 Nuclear waste reprocessing plants

121 Uranium mines

122 Containers of radioactive ore

123 Radioactive waste storage facilities

131 Other radiation hazard objects

200 | Chemically 201 Qil refineries

dangerous objects

202 Petroleum organic synthesis plants

203 Petrochemical plants

204 Shale processing plants

Manufacturing plants of:

205 Artificial fibers and threads

206 Synthetic rubber

207 Plastic

211 Paint and varnish materials

212 Technical rubber products

213 Fiberglass and fiberglass plastic

214 Plexiglas

215 Electrotechnical materials

216 Cinema, photoand magnetic materials

221 Chemical Reagents

222 Chemical inputs

223 Synthetic dyes
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Ne Title of PHCIO Title of CIOs

224 Film materials

225 Polymers

231 Mineral fertilizers

232 Chemical agents for plants protection

233 Soda

241 Medicines

242 Household chemical goods

251 Hazardous chemical substances storage

252 Railway vehicles with chemically hazardous substances

253 Motor vehicles with chemically hazardous substances

254 Naval vessels with chemically hazardous substances

255 River vessels with chemically hazardous substances

259 Other chemically hazardous objects

300 | Fire and explosion 301 Enterprises of the oil industry

hazard and fire 302 Gas industry enterprises
hazard objects 303 Enterprises of the coal industry

304 Shale industry enterprises

305 Gas and oil wells

306 Coal Mines

307 Offshore oil platforms

309 Other extractive industry enterprises

311 Enterprises of the oil refining industry

312 Petrochemical industry enterprises

313 Enterprises of the gas processing industry

314 Chemical industry enterprises

315 Enterprises of the medical industry

316 Enterprises of the metallurgical industry

317 Mechanical engineering enterprises

321 Nuclear Energy Facilities

322 Thermal power stations and thermal power plants

323 Energy facilities of the communal economy objects

329 Other power objects

331 Enterprises of the pulp and paper industry

332 Enterprises of woodworking industry

333 Wood dust making shops

334 Coal dust making shops

335 Sugar powder manufacturing shops

336 Mills

337 Elevators

338 Enterprises producing ammunition, explosives, gunpowder and solid propellant rocket
engines

339 Other industrial enterprises

341 Stocks of oil and liquid petroleum products

342 Composition of fuel and lubricants

343 Ground, underground and semi-underground reservoirs with FLS and CG

344 Offshore platforms, semi-submerged and underwater oil storage facilities

345 Railway overpasses fordrainage and filling of FLS

346 Open oil traps and sediment ponds with floating oil film

347 Filling stations

351 Composition of chemical inputs

352 Composition of chemical plant protection agents

353 Composition of the video film

357 Rocket systems

358 Warehouses with ammunition, explosives and solid propellant rocket engines

359 Other fire and explosive products stocks

361 Railway tanks with FLS and CG

362 Automobile tanks with FLS and CG

363 Naval vessels with oil and petroleum products
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Ne Title of PHCIO Title of CIOs

364 River vessels with oil and petroleum products

365 Navy ships with liquefied gases

366 Vehicles with ammunition, explosives and missile technology

368 War ships

369 Other vehicles with FLS and CG

371 Oil Pipelines

372 Gas pipelines

373 Bases of liquefied gas

374 Other production pipelines

379 Other fire and explosion hazardous objects

381 Fire hazardous objects with massive presence of people (large industrial,
administrative, public and residential buildings, halls for spectators, etc.)

382 Fire hazardous objects with large material values (museums, libraries, exhibition
halls)

383 Fire hazardous objects with a large number of pets and poultry

384 Fire-fighting products warehouse

385 Large forests

386 Large peatlands

387 Ripe crop on large areas

389 Other dangerous objects

400 | Dangerous vehicles | 401 Passengersee ships

402 Naval freight passengerships

403 Marine rail and road transport ferries

404 Naval containervessels, trawlers, lighter vessels

405 River passengerand freight passengerships

409 Naval and river vessels

411 Passengeraircrafts

412 Airplanes, cargo-and-passenger

419 Other aviation equipment

421 Rail passengertrains

422 Train carying goods

423 Metro trains

424 Railway bridges

425 Railway Tunnels

426 Metro tunnels

427 Metro escalators

429 Other means of railway transport

431 Buses

432 Trolleybuses

433 Road bridges

441 Dangerous vehicles other

500 | Dangerous 501 Hydroelectric power stations stank

technical objects 502 Rivers of artificial reservoirs stanks

503 Waterproof dams

504 Antimud slide protection facilities

505 lavin protection structures

506 Centralized water supply systems

507 Centralized gas supply systems

508 Centralized heating systems

509 Centralized power supply systems

511 Sewer systems

512 Stadiums, ice palaces,swimming complexes and other large sports facilities

513 Halls for spectators and dance halls, circuses and other entertainment and
entertainment facilities with masses of people

Therefore, such types of CIO can be placed to one of of all, the dominant factor.
any different classes. In the classification of CIO with The biggest group among the RHOs consists of
several affecting factors, it is necessary to consider, first nuclear reactors, which can be classified based on
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several features. According to the purpose, nuclear
reactors will be classified as energy and research aimed,
according to technical execution, they are divided into
canistered and tubulated. Canistered reactors are
created, mainly, with a water coolant under pressure and
for tabulated ones, mainly with boiling water. They also
are divided very differently according to the fuel type:
according to the enrichment (natural and enriched
uranium), the aggregate state of fuel (on ceramic fuel,
metallic natural uranium or doped uranium). Of course,
there are numerous construction types of reactors but
practically, only few of their constructions are
extensively used. The following ones are used as power
reactors: canistered water-to-water thermal-neutron
reactors with water under pressure (VVER-440, VVER-
1000), graphite thermal-neutron reactors with boiling
water as heat transfer agent (RVPK-1000). According to
the energy spectrum of neutrons, the reactors are
divided into thermal-neutron, fast nuclear and
intermediate spectrum reactors. At the moment, the
most familiar reactors are thermal-neutron ones.
Intermediate spectrum reactors are used in research
facilities. Depending on the type of moderator, thermal-
neutron reactors are divided into light-water and
graphite. Ordinary water has the best moderating ability
and graphite — the worst. Because of their large
capacities (440-1000 MWth), power reactors constitute
the greatest radiation hazard in case of accidents. RHO
also refer to facilities of extractive uranium industry,
nuclear fuel industry, storage facilities and warehouses
of radioactive materials as well as research nuclear
reactors.

For example, the subclass 101 Rivne NPP,
Zaporizhia NPP, South Ukraine NPP and Kmelnytsky
NPP will be referred; Chernobyl NPP will be referred to
the subclass 104 and so on.

The CDOs are also subject to classification, which is
determined by those toxic substances that are produced,
transported, stored or wused on these objects.
Concidering the inhalation danger and the size of the
stocks that determine the extent of possible chemical
contamination in case of accidents, experts analyzed
more than 700 toxic substances that were most
widespread in the national economy. On the basis of this
analysis, several dozens of hazardous chemical
substances (HCSs) were identified. The damage coused
by them to the population in case of accidents would be
the greatest. As a result of the spread of poured or
discharged HCS in an area, the chemical damage zones
(or chemical contamination) appear. The chemical
damage zone includes the location of the spill and the
area on which the HCS related substances are spreading
with wind in impacted concentrations, penetrating into
the buildings, premises and preserving damaging
properties for a certain period of time. The boundaries
of contamination zones depend on the permissible toxic
doses of HCS, the amount of an HCS discharged or
thrown into the atmosphere, the topography, the speed
and direction of the wind, the vertical stability of the
atmosphere ground layers: inversion (the lower layers
are colder than the upper) and isotherm (the same
temperature within 20-30 m from the earth's surface)
contribute to the preservation of HCS high
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concentrations in the ground layer, convection (the
lower layers warmer than the upper ones) causes the
diffusion of contaminated air. The degree of danger of
the CDO depends on the number of types and mass of
HCS located on the site. The number of types of highly
toxic substances, located within a single CDO varies
from 1 to 16, and the mass of HCS is from several tons
to 25 thousand tons.

Fire and explosion hazardous are objects with the
presence of flammable liquids, combustible gases, dust.
The criteria for their fire and explosion hazard are
temperature of initial combustion, self-ignition and
inflammability limits. Flammable substances (FLS)
include liquids with a flash point not higher than 61 °C,
capable of flaming up even from a short-term (no more
than 30 seconds) contact with an ignition source with
low energy (flame of a matche, spark, smoldering
cigarette, etc.) and burn independently after removing
the ignition source. Such substances are gasoline,
kerosene, acetone, alcohol, ether, turpentine, diesel fuel,
petroleum, benzene, toluene, pentane, hexane, etc. The
flammable ones include gases that can form flammable
and explosive mixtures with air at temperatures not
more than 55°C which are ammonia, acetylene,
hydrogen, butane, ethane, ethylene, methane, methyl
chloride, propane, hydrogen sulfide, and others. It worth
noting, that many substances that form an explosive
mixture with air are also toxic, at the same time, which
determines their double danger. Such substances are
represented by ammonia, dichloroethane, methyl
chloride, methylmercaptan, methyl trichlorosilane,
carbon monoxide, ethylene oxide, hydrogen sulfide,
carbon monoxide, toluene, ethylmercaptan, ethyl
chloride and so on. BExplosive dust (particles smaller
than 850 microns) is considered to be the material,
having inflammability limits not exceeding 65 g/m?.
These are such materials as flour, wood, cork; dusted
coal, epoxy, sugar, starch, flour, sulfur, and others.
Giving characteristics to FLS and combustible gases
(CG) as the main sources of extensive fire explosions, it
should be noted that they are more dangerous in
handling than solid conventional detonating explosives
(DE) used for military and industrial purposes, although
the last-named are treated with caution as it is
substances specially designed for explosions.

-FLS and CG easily (and often imperceptibly) leak
and are emitted into the environment in a dangerous
quantity, even with the least depressurization of
containers and equipment and upon the violation of the
discharge operations rules and careless handling in the
process of use; unlike them, the DE are solid substances
and do not experience such leakage;

-explosive vapor-air and air mixtures can easily
explode from the smallest ignition sources (spark, flame
of a match, etc.), and a TNT block can be thrown into
the fire or can be shot with a fire arms and an explosion
will not happen as it requires a special detonator
capsule;

- DE are used by a narrow circle of specialists, and
FLS and CG are used by a huge number of people;

- Safety during normal use of FLS and CG (as a
fuel) generates negligence in dealing with them and
violates safety rules that lead to leakage, evaporation
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and numerous explosions and fires.

Classification of many fire and explosive objects is
determined by the practically accepted categorization of
premises. The category "A" includes premises
containing flammable gases, FLS with a initial
combustion of not more than 28 °C in an amount that it
can form explosive mixtures of gas or steam with air, an
indoor flare of which creates the estimated excessive
pressure that exceeds 5 kPa. The category "B" includes
premises in which there is combustible dust or fibers,
FLS with a flash point of more than 28 °C, combustible
liquids in such quantity that they can form explosive
mixtures of dust or steam with air, an outbreak of which
creates the estimated excessive pressure that exceeds
5kPa. Depending on the category of premises included
in the building, the categories of the buildings
themselves are determined. The building is classified as
"A", if the total area of the "A" category premises
exceeds 5% of the total area or 200 m?. The building is
classified as "B" if it does not belong to the category
"A" and the total area of the category "A" and "B"
premises exceeds 5% of the total area of all premises or
200m2. The class of fire and explosion hazardous
objects includes industrial objects in which there is at
least one "A" building or two or more buildings of
category "B". In addition to industrial objects with
buildings, fire and explosion hazardous objects class
includes immovable and mobile tanks and vessels for
the transportation of FLS and liquefied CGs, marine oil
storage facilities, FLS carrying tankers, oil pipelines,
gas pipelines, offshore oil platforms, oil and gas wells
together with coal mines and other objects.

In the proposed classification, fire and explosive
objects also include explosive objects. Explosive objects
are immovable and mobile ones with the presence of
ordinary solid detonation explosives (TNT, hexogen,
dynamite, etc.) for military and industrial purposes, such
as factories for the production of munitions (shells,
bombs, mines, missile and torpedo fighting units) and
explosives as well as warehouses where they are stored,
rocket systems, warships, airplanes, etc. Fire hazard
objects include ones that have combustible and heavy-
duty substances and materials in their composition that
can burn independently after removing the ignition
source. These are premises, buildings, structures,
vehicles, forests, peatlands, crops of ripe grains and so
on. Unlike fire and explosion hazardous objects
containing sources of increased danger of fires and
explosions, FLS, combustible gases and dust capable of
forming explosive mixtures with air, fire hazard objects
do not have such sources of increased danger of
explosions and fires and are essentially fire-vulnerable
and need protection from the fire, as it poses danger on
such objects. This danger is, first of all, is posed for the
objects themselves. And the term "fire hazard",
traditionally used in the system of fire safety, is not
correct enough, since, in this case, it does not quite
logically use the very concept of "danger" and
according to essence and common sense is used for
identifying the objects from which the threat of fires
comes (but not the objects to which this threat is
directed). It should be noted that the notion of "danger"”
and "security” (from danger) are not used correctly,
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when, instead of the term "explosion-proof”, the term
"explosion-safe" is often used for the labels on electric
motors and other electrical equipment in a special
execution. Such labels usually mean that if this
equipment does not spark, does not flare, does not
explode and does not create the threat of explosions in
the explosive environment (for example, in gas-air
environment). Though, it is logical, that the equipment
is inherently explosive, and the notion of “explosion-
proof” in such case will be applicable to the premises
and the building, having an explosive atmosphere, in
which this electrical equipment is located (thus, of
course, the electrical equipment will also be protected
from explosion of a dangerous mixture, but this
explosion protection is secondary, since the main
purpose of its special execution is to ensure the safety of
people around them, as well as, appliances, premises,
and not the electrical equipment itself). However,
incorrect use of the term "explosion safe" is reflected in
a number of regulatory documents on electrical
equipment and as a concecuence, in electrical
engineering, the terms "explosion-proof" and "explosion
protected" are most often used as synonyms in practice.

Classes from 1 to 3 of the PHCIO already include
vehicles carrying radiative, chemical, fire and explosive
and fire hazardous cargo. Therefore, Class 4 mainly
includes those vehicles that carry large numbers of
passengers or expensive safe goods, as well as
hazardous transport facilities.

Protective structures, holding back vast amounts of
water in high-rise reservoirs, and also throw off
powerful mud and mud-stone flows (mudflows) and
snow slide from the mountains are included in the 5th
form of the CIO (potentially dangerous technical
structures) with the threat of the disaster emergence;
technical systems of communal services (water, gas,
heat, electricity, sewage) as well as constructions with
massive stay of people are also included here.

The classification of critical objects, it is proposed to
use the target programming method for ranking, which
can be used if there is information about the "ideal"
object (strategies, statuses, alternatives, solutions).
Then, as a ranking function, it is natural to use the
distance between the current z and the "ideal" and
objects in the form of a metric of multicriteria space
[18]:

n %)
R, (z):(g1 Wy |fk(z)—fk (7)|pJ = min,

where Rj — is the distance of the current alternative z
to the "ideal" i; 0< fk <1 — k criterion in the normalized
form, k=1.2,.., n; wk is the weight coefficient of
significance of the k-th criterion; p — is the parameter
space of the criteria (p = 1 is a linear metric, p =2is a
Euclidean metric, p =+ oo is a Chebyshev metric).

An example of the practical use of the obtained
advanced classification was given in [17].

4. Conclusions.

To conclude, the practical implementation of the
described classification of CIOs will allow to control,
predict and regulate the level of anthropogenic risk as
well as to develop economic mechanisms for managing
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safety in order to reduce the consequences of possible
accidents.

In order to take into account and partially overcome
the uncertainty of ranking alternatives by geometric
convolution of criteria, it is proposed to remove
uncertainty about the ranking rule at the stage of
qualitative analysis of the problem of ranking of critical
objects, that is, according to the peculiarities of the
emergency being worked out, justify the choice of either
the "minimum distance to ideal” rules or "maximum
distance to anti ideal" rules. When selecting
representative statistical material to form a reference set
of objects of each class and to further determine the
decisive functions and distributive positions in the

ISSN 2522-1892

Thus, at least 3 groups of calculation methods with
the necessary databases should be included in the tools
for the analysis of the PHCIO:

1) methods for assessing processes and ways
occurrence of adverse events (accidents, natural
disasters and disasters);

2) methods describing the consequences of adverse
events, such as the release, behavior and spread in the
environment of dangerous substances and the
mechanisms of damage to these substances of the
human body;

3) methods for assessing economic loss and
optimizing the use of funds to prevent or mitigate the
effects of adverse events.

criterion space, take into account the weight coefficients
of their level of uncertainty.
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Azapo C.I, Cupopenxo B.JI., 3anynaii O.C.

PO3POBKA 3ACA/I KJIACA®IKAII HES E3NEYHU X KPUTUYHO BAXKIMBHUX O B'EKTIBI3 3AI'PO 30 O BAHUKHEHH S
TEXHO TEHHUX HAI3BBUYAMHUX CUTY AT

B crarTi BU3HAUYEHO NOHATTS "MOTEHIIHO Hebe3neuHuit 06'ekt", "00'exr mimBuIeHoi HeOe3nekn" 1 "MOTEeHIIIHO HeOe3neYHUiH KPUTUIHO
BaKTMBUH 00'€KT" BiMOBIHO JI0 3aIIPOMOHOBAaHOT cHCTeMH iX Kiacuikaris. HaBenero popmu, 3a SIKHX peani3yoThCs TEXHOTCHHI HeOe3MmeKkn mij
yac HOpPMalbHOI eKCIUTyaTallil MOTeHLitHO Hebe3neyHuX 006'eKTiB i 00'€KTIB MiABHIICHOT HEOE3MEKH Ta B HEOC3NEUHUX TEXHOTCHHUX SBHIIAX.
Hapgano posmoain Ha KlacH OCHOBHMX HOTCHIIHHO HEOGE3NMEYHMX KPUTHYHO BAXIMBHX 00'€KTIB i3 3arp03010 BHHHKHEHHS TEXHOTCHHHX
Ha3BUYAHHMX CUTYaLlill 31X CTUCIOI0 XapakTepucTikoo. HaBeneHo posmmpeny kiacudikanio NoTeHuiiiHO HeGe3neuHX KPUTHYHO BaXJIMBUX
00'€eKTiB, sIKy CTBOPEHO Ha HEPIIMX JBOX CTYHNEHSX 3 IIH (P OBHM ITOPSIIKO BUM KO Ty BAHHSM KOXKHOTO KJIacH(iKaliifHOTO yrpynoBaHHs. BusHaueHO
NPaBWIBHICT BUKOPUCTAHHS TepMiHIB "BuOyxobesneuni” i "Bubyxo3axuuieni". IIp oBeJeHO aHal3 mapaMeTpiB aHTPOIOTEHHHUX BIUIMBIB Ha
HOTEHLIITHO HeOe3eyHi KpUTHYHO BOXIUBI 00'€KTI, IKMi 4acTo € 6araroakTropHUM i HOB'SI3aHMIA 3 PO3B'SI3KOF0 HEBU3HAUCHOCTEH. 3 ypaxyBaHHAM
HETIOBHOTH 0a3u 3HaHb i 0231 JaHWX, HASSBHUX HA CHOTOIHIIIHIN JAeHb, 3aIPOIIOH OBAHO PO3paxXyHKH, KUTbKICHI pe3yJIbTaTH aHaNIi3y NOTEHIIHHOT
HeOe3MneKr KPUTUIHO BAXKIMBOTO 00'€KTa B yMOBaX HEBU3HAYEHOCTI.

IIpakruuna peanizamis HaBeieHOT KIacH}ikalii KpUTHYHO BAXKIMBUX 00'€KTiB IpHU3HAYEHA Il KOHTPOJIO, IIPOTHO3Y 1 HaZAHHS IPOIO3HIIii
IIOI0 PEryJIOBaHHS DPiBHS TEXHOTEHHOTO PM3MKY. [IpoaHani3oBaHO yMOBM HEBH3HAYEHOCTI PAH)XKyBaHHS KPUTHYHO BAXJIMBUX 00’ €KTIB i3
3aCTOCYBaHHSIM METOJly T€OMETPUYHOI 3rOPTKU KPUTEPIiB Ta 3aPONOHOBAHO IiIXiJ, KU BPAXOBY€ Ta YaCTKOBO 3HM)KY€ HEBH3HAYCHOCTI
paHXyBaHHS, 10 MiBUIIY€ aIeKBATHICTh Pe3yJIbTATiB KIacHpikamil.

MeTton aHamizy pi3HHX BHJIB MOTEHIIHHO HEOE3MEYHHX KPUTUYHO BAXNJIMBHX 00'€KTIB MOYKE BUKOPHUCTOBYBATUCS IS OLIIHKH MOYKIMBUX
Ha/BBUYAWHUX CHTYALil 3 MOJabIIMM aHAIi30M 30HUTKY, 1[0 HAHOCHTBCS B PE3yJIbTaTi TEXHOTCHHHUX aBapii Ta NPUPOJIHUX KaTacTpod.

KiarouoBi ciaoBa: kinacudikaiis, 3arpo3u, IOTEHIIHHO HeOe3meuHuii 00'€KT, 00'€KT MiBUIIECHOT HeOE3MeKH, KPUTHYHO BXIIMBHIA 00'€KT,
PH3UKH, HABBUYAKWHI CHTYaIlii.
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PA3PABOTKA OCHOB KJIACCU®UKALIMU OIIACHBIX KPUTAYECKH BAJKHBIX OBBEKTOB C YIPO30M
BO3HUKHO BEHU S TEXHO I'EHHBIX YPE3BBIYAMHBIX CUTYALIAI

B crarbe faHbl OTIpeieieHUs MOHATHH ""MOTEHINAIBHO ONACHBIH 00BbeKT", "00BEKT MOBBIICHHON OMAacHOCTH" ¥ "HOTEHI[HAIBHO ONACHBIH
KPHUTHYECKH BaXKHBIH 00BEKT" B COOTBETCTBUH C IIPEVIOKECHHON CUCTEMON UX Kiaccupukanuu. [IpuBeeHs popMBlL, IPU KOTOPBIX PEaH3YIOTCS
TEXHOTEHHbIC OMACHOCTH TP HOPMAJIbHO I 9KCIITy aTalliH TOTEHIIHAIBLHO OMACHBIX 00BEKTOB, 00HEKTOB MOBBILICHHON OMTACHOCTH U B OTIACHBIX
TEXHOTEHHBIX sBICHHsAX. IIpesicTaBiIeHO JieNieHNe Ha KJIACChl OCHOBHBIX MOTCHIMAJIBLHO OMACHBIX KPUTHYECKH BaXKHBIX OOBEKTOB C YIpo30i
BO3HHKHOBEHHMS TEXHOTCHHBIX UPE3BBIUAIHBIX CUTYallNii ¢ X KpaTKOH XapakrepucTukoil. [IpyBesieH a ykpymHeHHas KinaccH(UKaIHs MO TEHIHAIBHO
OTIACHBIX KPUTHUYECKU BaXKHBIX 00BEKTOB, KOTOPas OCYILIECTBJICHA Ha MEPBbIX JBYX CTYICHSX LHU(POBBIM MOPSAKOBBIM KOAUPOBAHUEM KaxIo i
KIaccuUKaMOHHOH rpynmupoBku. OnpeseneHs! MPaBWIbHOCTh HCIOIb30BaHUS TEPMHHOB "B3pbIBOOE30MacHbe" 1 "B3pBIBO3AMIMIICHHEIE" .
[IpoBeneH aHam3 napaMeTpOB aHTPOTIOTEHHBIX BO3ICHCTBUI HAa TOTCHIMAILHO ONTACHBIE KPUTHYECKH BaXKHBIE 00bEKTHI, KOTOPBINH 9acTO SBICTCS
MHOT0()aKTOPHBIM ¥ CBSI3aH C Pa3BsI3KOH HEONpeeeHHOCTeH. B crily HermoHOTEI 6a3bl 3HaHUN 1 0a3bl JAHHBIX, IMCIOIIMXCSI Ha CETOMHAIIHUH
JICHb, TIPEIIOKEHBI PAaCUeThl, KOJIMYCCTBEHHbBIC PE3yJIbTaThl aHaIM3a MOTCHIHAIFHON OMACHOCTH KPUTHYCCKH BAXKHOTO OOBEKTa B yCIOBHSX
HEONPEICICHHOCTH.

IpakTudeckas peanmsanus NPUBEJCHHONW KIacCH(UKAIUN KPUTHIECKH BaKHBIX OOBEKTOB NpeJHAa3Ha4YeHa JUI1 KOHTPOJ, MPOTHO3a U
IO JFOTOBKH IIPEJVIOKEHHH 110 PEryIMPOBaHUIO yPOBHS TEXHOT'€HHOI0 pucka. [IpoaHanM3npoBaHbl yCIOBUS HEONIPEICICHHOCTH PAHKUPOBAHUS
KPUTHYECKH Ba)KHBIX 0OBEKTOB C MPUMEHEHHEM METOJ]a T€OMETPUUYECKOI CBEPTKU KPUTEPHEB U MPEIONKEH MOJIX 0], KOTOPBIA YUUTHIBAET U
YaCTHYHO CHHYKACT HEOIPE/CICHHOCTH PAHKUPOBAHHS, YTO MMOBBIIACT aJCKBATHOCTh PE3yJIbTATOB KIaCCH(HIKA LIHH.

Mero aHaM3a PA3IMYHBIX BUIOB IIOTEHIIMATBHO ONACHBIX KPUTHYECKH BaXKHBIX 00'BEKTOB MOJKET HCIIOJIb30BATHCS UL OLICHKH BO3MOKHBIX
4pe3BbIYAHHBIX CUTYaLUH C MOCIELy IOIMM aHAM30M yiep0a, HAHOCHMOTO B Pe3yJIbTaTe TeXHOT'€HHBIX aBapUil ¥ MPUPOIHBIX KaTacTpod.

Koaroue Bble ci10Ba: KIaccu(pUKalus, yTrpo3bl, TIOTCHIHAIBHO OMaCHBIH 00BEKT, 00bEKT ITOBBIICHHOI OMIACHOCTH, KPUTHYECKN BaXKHBII 00BEKT,
PHCKH, Ype3BbIYaifHbIC CHTY LN,
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