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Abstract. Unfortunately, emergency is an inherent feature of any dangerous manufacturing entity, what a coal mine
is. A plenty of harmful and dangerous mining, geological and technogeneous factors with high risk of emergency occur-
rence acts in the mines. Therefore, personnel should be ready to reveal and eliminate such situations as soon as possi-
ble with no human losses and minimum economic damage. Conception of «zero risk» is useless for emergency situa-
tions, and minimization of «acceptable risk» is possible only on condition of correct organization of joint work of the sys-
tem of against emergency protection (SAEP), plans of warning and elimination of emergencies. Today, maximum atten-
tion is paid to the liquidation of already happened failures. At the same time, most emergencies occur exactly by virtue of
the fact that workers do not know or incorrectly interpret requirements of safety regulations established for the coal
mines, or are not thoroughly familiar with priority actions on revealing the emergencies and requirements of the labour
management system, though heavy consequences of emergencies are caused by incorrect actions of personnel or its
inability to use current recommendations and the SAEP facilities. Therefore, in this work, we describe basic methodical
approaches to creation and use of the first constituent of the SAEP system: preparation of its elements and training of
workers on how to use them. In this article, we consider such issues as control of risk factors, specifying of measures for
controlling unforeseen situations or emergencies, developing of principles for organizing work of the trouble crew, provid-
ing the personnel with necessary equipment and materials and training of methods for revealing, limitation and warning
about the emergency occurred and actions to be undertaken during mobilization, deployment of special systems and
after elimination of the emergency, as well as estimation and improvement of the whole system operation through the
regular surveys and tests. It is concluded that readiness of personnel to the actions in emergency situations is ensured
by integration of all necessary elements including creation of safety service, providing it with high-fi special equipment
and regular reviews of efficiency of actions undertaken by this service.
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Introduction. Each enterprise (including mining) is a system of "man - technological
devices". Both components are not perfect, so there is always a risk of errors, mis-
takes, failures of their joint work. Until recently, the assessment of the quality of this
system was based on the concept of “zero risk", i.e. the possibility of error-free opera-
tion of the "man-machine" system was assumed in advance, with optimal or at least
close to optimal results by selected safety indicators.

Practice has refuted these expectations. There can be no ideal functioning of a
person or a mechanism - breakdowns or errors are always possible. Therefore, we
have to be waiting for incidents or emergencies and be ready to eliminate them.

Work on the elimination of emergencies, emergency situations and incidents for
various industries is regulated by [1], there are also relevant regulatory and methodo-
logical documents. In the coal industry, occupational safety requirements are regulat-
ed by the Rules of safety in coal mines [2], which contain as an appendix "Instruc-
tions for drawing up the plans of emergency liquidation” [3]. The plan of emergency
liquidation (PEL) contains detailed information on measures to eliminate all possible
mine emergencies, about evacuation of miners from emergency and threatening areas
of the mine, the actions of state paramilitary rescue units (SPRS). The solution of the-
se problems requires preliminary calculations and simulation modeling of possible
options for the development of emergencies, so its solution is devoted to a number of
scientific and applied research and software packages created on their basis [4-7,
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etc.]. The implementation of the obtained results into mining practice testifies to the
correctness of the proposed approaches.

However, this is true for the case if an accident occurred in the same place and
under the same conditions as provided by the PEL. And if not, is it possible to reduce
the risk of its occurrence? And is it possible to organize the preparation for possible
emergencies in such a way that the risk of its negative consequences would be mini-
mal?

Methods. The research of the Donetsk Coal Institute was devoted to the solution
of this problem, which resulted in the creation of normative and methodological doc-
ument [8]. Although it provoked a broad, and not always friendly, discussion in the
mining community, this work should be praised.

Abroad, similar work is carried out actively and regularly. And not only because
the proposed concept of "acceptable risk", i.e. risk, which does exist, but is sufficient-
ly safety for the production processes, finds more and more supporters, but also be-
cause in these countries the company's readiness for a possible accident is elevated to
the level of urgent need. In Ukraine, it is appropriate to create a system of against-
emergency protection (SAEP) [2], which should not only contain effective means of
localization and elimination of mine emergencies, but also aims to reduce the risk of
its occurrence.

The emergency hazard to production processes and mine facilities is determined
primarily by mining and geological conditions of field development and depends on
the elimination of possible manifestations of natural and operational hazards, effi-
ciency of SAEP and professional focus of mine personnel on accident-free work.

Dangerous mining and geological conditions for coal deposits mining, which pro-
voke the manifestation of natural hazards, are widely known and do not require
comments. The main dangers of natural origin are long-term overhang and extensive
collapse of roof rocks, methane blowers, gas-dynamic phenomena, liability of coal to
spontaneous ignition, explosiveness of coal dust, the presence of flooded areas of ge-
ological disturbances in the rock mass, increasing the natural temperature of rocks
with depth etc.

Hazards of operational and man-made origin are divided into two groups:

a) disturbance of the natural state of the rock massif due to coal mining and ex-
traction, which causes changes in rock pressure; redistribution of stresses in the rock
mass and gas pressure in methane-bearing coal seams and rocks; man-made channels
for hydraulic and aerodynamic communication between the earth's surface and the
horizons under the development, as well as between the horizons, which causes the
migration of groundwater and the delivery of oxygen with air to the surface of coal
prone to spontaneous ignition;

b) the second group of factors of man-made origin includes (selectively): coal left
in the pillars and in places of transition of geological disturbances; losses of coal in
longwall and mined-out space; air leaks through ventilation structures and insulating
jumpers; insufficient ventilation of dead-end workings and chambers; heating from
friction of conveyor belts and executive bodies of machines; sparks and short circuits
in electrical installations; violation of the rules of fire, explosive and repair works,
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ventilation mode, dust and gas modes, measures to prevent gas-dynamic phenomena,
rules of technical operation of electrical installations, machines and mechanisms.

The presence and manifestations of all these dangerous production factors, their
interaction and the degree of participation in the technological process preceding the
accident determine its type, place of occurrence, features, possible complications, se-
verity of consequences, etc.).

On average, of about 2000 accidents happen in Ukrainian coal mines annually
causing downtime of excavation sites for more than one day with total losses of coal
production of 10-15 million tons. In the total number of accidents 80.2% are related
to the operation of mining machinery and electrical equipment, and about 16.8% of
emergencies are caused by landslides, gas-dynamic phenomena, underground fires,
explosions and ignitions of methane-air mixture and coal dust.

Emergencies occur regularly in mines around the world, even in countries where
formal risk control technologies are adopted as the primary strategy for improving
mining safety, reducing risk of emergencies and mitigating their consequences.
Therefore, it is important to create a single system of preparation for action in ex-
treme situations, i.e. a comprehensive SAEP.

SAEP, as it is now understood, is a set of scientifically sound methods, engineer-
ing solutions and technical means of eliminating emerging accidents and maintaining
the risk of their occurrence at the level of "acceptable™. It is the second — emergency -
component of the SAEP, which operates in the mode of control of “tolerable risk"
under normal conditions, and if this level is exceeded it operates in the emergency
mode.

But there is also the first component, which is unjustifiably focused on the con-
cept of "zero risk™. This is the readiness of the mine for emergencies. It is believed
that if the organization is properly organized, safety requirements will be met auto-
matically, and the "acceptable risk™ of accidents will be "almost zero".

However, here lies a contradiction. To organize a proper coal production focusing
only on its machine component is not easy, though possible. Which cannot be guaran-
teed given the human factor. A person cannot be programmed as a mechanism: the
workers should be taught occupational safety and how to reduce risks of their work,
to develop certain skills. This is the urgent need to create the first component of
SAEP - a system of preparation of its elements and training workers how to use them
(hereinafter - the system). This system should be based on an integrated approach to
prevention of such situations and the ability to deal with them if they do occur.

By analyzing the components of the system, it is easy to see that all of them are to
some extent implemented by the existing SAEP and their components — PEL and
emergencies prevention plan (EPP). However, if there is almost complete clarity with
the PEL (known locations of possible emergencies, approximate volumes of their
complexity and distribution, measures for action and interaction of units involved in
the liquidation of the emergency, training of workers to act in case of an emergency),
the EPP is being implemented and aimed at reducing the need for PEL,; a unified ap-
proach to SAEP as a coordinating center for all issues of prevention and elimination
of emergencies does not exist yet. Creation of a legal, regulatory and regulatory-
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methodical framework for the organization and use of SAEP in coal mines is only
planned in the near future. Therefore, in this work we consider the main directions of
the first part of this work, namely improving the preparedness of mines to the emer-
gency occurrence and elimination. Moreover, since this work is very diverse, we will
focus only on a specific type of emergency — fire, with slightly expanding the scope
of consideration only in some cases.

As many researchers have proven, the "zero" risk of occurrence and liquidation of
a mine emergency is a purely theoretical category - because its formation involves
such unreliable components as environment and man. It is impossible to take into ac-
count and assess all the factors of their functioning and interaction, so we should use
the concept of "acceptable risk™ of the system "environment - man-made environment
- man" functioning, eliminating the risk of death, injury and disease and sufficiently
reducing material costs and losses. The relationship between these two concepts is
expressed by the following pattern: the closer the "acceptable” risk is to “zero the
faster safety costs grow. When the possible costs are exhausted, the risk must be con-
sidered acceptable. These considerations are used when planning the scope and capa-
bilities of SAEP at the stage of preparation of mines for emergencies. In the event of
an emergency, of course, this pattern is not used - a person's life has no monetary
equivalent.

Emergency risk factors are assessed by using known criteria to determine whether
the degree of risk is "acceptable”. When the risk is high, the possibility of reducing
the risk of an emergency, reducing its consequences, eliminating all or at least some
of the factors, preventing their harmful effects is estimated. Identification and analy-
sis of emergency risk factors allows to predict with high accuracy, by which scenario
a certain situation will develop.

The development of standard scenarios for emergency preparedness is regulated
by a number of foreign standards: one of the examples is the Australian standard
AS/NZS 4360 (2004). It can be taken as a basis for the development of a similar
standard for the conditions of the coal industry of Ukraine.

It is expedient to organize the emergency preparedness system on three levels.

First-level actions include the actions of a worker at detecting a dangerous situa-
tion or emergency, namely:

a) to warn a mining dispatcher about the situation and circumstances of the emer-
gency;

b) to undertake basic fire-fighting measures, first aid to victims, evacuation from
the emergency zone, etc.;

C) to leave the emergency zone or to go the shelter.

The second level of action after warning about the accident involves the work of
specially trained units (SPRS, auxiliary rescue teams, fire brigades, etc.) that have the
appropriate skills and equipment.

Level 3 actions are necessary in situations where the actions of the first two levels
do not provide adequate safety or are ineffective, and involve the use of special sys-
tems, equipment and technologies.
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Results and discussion. The interaction of the stages of exogenous fire develop-
ment and liquidation is presented in Fig. 1. The process of liquidation of an accident
and taking measures in accordance with the PEL and, if necessary, the operational
PEL, can be divided into separate operations, numbered in the figure in circles.

The result of fire detection is timely transmission of the appropriate signal to the
mining dispatcher (operation 1) who takes measures to activate emergency vent mode
(EVM) and signalizes people about the beginning of evacuation. EVM is carried out
by maintaining or changing the mode of operation of the main ventilation fans (MVF)
and adjusting the amount of air entering the emergency and threatening areas, by
means of local regulators.

The main principle of the choice of EVM is to limit the area of gassy zone con-
taminated by combustion products (operation 2) in order to increase efficiency in the
further process of emergency evacuation of people from the workings of emergency
(operation 3) and threatening (operation 4) areas of ventilation network.

Fulfillment of the tasks of emergency evacuation and actions of the SPRS units
(operations 5 and 6) are interconnected in the initial period of the emergency re-
sponse. Simultaneously with evacuation signal received by the people to be evacuat-
ed, a relevant department of the SPRS receives the task to move towards the group of
people leaving the mine to assist them with the emergency evacuation. These actions
can be corrected upon receiving operational information on the development of the
emergency situation.

While fulfilling the PEL measures, the condition of the SAEP means and their
compliance with the needs of taking measures and with the PEL is constantly
checked, as well as against-emergency measures (operations 7-10) are clarified. As
responsible mine specialists, SPRS and invited persons, who can be fully considered
experts in the field of firefighting, are already arriving at the mine, further operational
decisions can be made by using the expert assessment methods.

At the same time, even without waiting for the end of the second stage of emer-
gency development and liquidation, an operational PEL (operations 11-15) should be
drawn up and implemented).

Returning to Fig. 1, two points should be noted:

a) the basis for decision making at all stages of the fire development and elimination
is the ventilation mode operated in the mine. At the first stage the mode is normal, at
the second stage it is either maintained or adjusted by changing the flow rate
and/or direction of ventilation flows. At the third stage the mode can be identical to
the second stage or be changed depending on the conditions of the fire liquidation
(operation 13); the mode can be changed more than once;

b) the stages of the fire development and elimination do not have clear boundaries.
Thus, the formation of the gassing zone begins at the first stage and continues during
the second and third until the complete elimination of the fire. Accordingly, it is ad-
justed by ventilation measures: at the second stage - to improve conditions of emer-
gency evacuation of people, at the third stage - to improve and facilitate fulfillment of
rescue and emergency recovery operations.
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During the second and third stages, the strategy of the SPRS actions is carried out
in the similar way. The second stage is assistance to evacuees and reconnaissance of
the fire seat (operations 6, 9, 10), the third stage is the inspection of the mine in order
to optimize the process of fire elimination (operation 15).
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Figure 1 — Interaction of stages of development and liquidation of exogenous fire

Thus, the stages of the emergency development and elimination are separated in
time (largely conditionally), but connected in space tactically, and can use the same
initial and intermediate information. The value of 74y, Which is the source information
of the SAEP element associated with the detection of fire at the first stage, is the ini-
tial information to determine the configuration of gassing zones at the time of making
the decision to activate emergency ventilation and start emergency evacuation (it is
the beginning of the second stage). Further, information on changing the configura-
tion of the gassing area is used to adjust the course of emergency evacuation and the
actions of the_SPRS units, and at the third stage - to change the ventilation mode to
facilitate firefighting or isolation of the fire.

It is easy to see that the actions of the first level are the priority measures of the
PEL, of the second level - the actions of special units during the operational time of
the PEL, and of the third level - the implementation of measures if the PEL measures
are not enough, i.e. implementation of operational PELand further emergency re-
sponse strategy.
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Mine personnel must be properly prepared for the accident, so clear coordination
of all measures is needed to bring the situation under control quickly and effectively.
Therefore, an emergency service is formed at the mine (we will continue to use this
definition), the functions of which are performed jointly by the responsible employ-
ees of the mine and SPRS units_, which defines and combines emergency strategies,
human resources and responsibilities, means and equipment, systems and methods. It
works at all stages of the emergency situation development from the moment of de-
tection of the emergency and the implementation of priority measures to eliminate the
emergency and restore normal operation of the mine.

Today, shelters are increasingly used to evacuate and rescue underground person-
nel. Depending on the design, some shelters are served for self-rescue and communi-
cation with the emergency service in safe conditions (switching points to reserve res-
cuers), while others are designed to stay in them for a long time until help comes
from outside (emergency air supply chambers, etc. (EASC)). The following factors
should be considered when deciding on the installation of shelter facilities and choos-
ing their type:

a) the probability that it will be impossible for people to leave the EASC on their
own;

b) the time required for the evacuation of people by ordinary means to the surface
can exceed the time of the protective action of the rescuer;

c) the ability or inability of underground personnel to escape without help from
outside (state of health, level of physical preparedness for the emergency, injuries
sustained as a result of the emergency, etc.);

d) the availability of facilities which allow people to find shelter in conditions of
extremely low visibility and high stress;

e) the required size and capacity;

f) service systems (for EASC) - ventilation and air purification, cooling, commu-
nications, sanitation, food, etc.; for switching points to reserve rescuers, it is enough
to provide the chamber with fresh air.

Some aspects of the organization of the collective rescue system of miners can be
found in [9].

The communication system is available in all mines. It facilitates to manage and
control works and improve job safety and allows to call for help. However, there are
some disadvantages:

a) insufficient strength to withstand the effects of fire or explosion;

b) the use of headphones for negotiations are incompatible with the use of rescu-
ers;

C) in most cases their location is not in the evacuation routes.

Therefore, the necessity, completeness and suitability of mine communication for
emergency conditions should be carefully assessed. It is desirable that the emergency
communication system be part of the overall system, although sometimes, for areas
with the most significant emergency risk, it is advisable to organize a separate com-
munication system designed for use only in emergency situations.
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The need to control composition of the atmosphere after an accident must be care-
fully assessed.

The skills needed to act effectively in an emergency become understandable after
identifying key risk factors and measures to prevent emergencies, establish an emer-
gency team, develop appropriate procedures and identify the necessary tools and
equipment.

The ability to act in an emergency situation assumes the skills to implement
measures of the first and second levels. The training system should cover all neces-
sary activities in the event of an emergency, namely: detection and containment of
the emergency (firefighting by improvised means, evacuation, assistance to victims);
warning (use of radio and telephone communication); mobilization and special
measures (search and rescue of people, firefighting by using special tools, etc.).

Reviews, inspections and evaluations are conducted to assess the effectiveness of
the entire safety system, individual procedures, tools, maintenance programs, equip-
ment, staff training and individual skills. Such inspections shall be carried out at each
establishment at least once a year for each type of possible emergency. Key elements
of the system should be checked more often.

During the horizontal review, small individual elements of the overall safety sys-
tem are inspected. Examples of such elements and possible drawbacks in their work
are given in table. 1.

In the conditions of vertical review several elements of the system are checked at
the same time by full-scale modeling of the emergency situation. This approach is
used to test the initiation of SAEP, search and rescue methods, assistance, firefighting
etc.

Employees of several divisions and special services may be involved in the exer-
cises. Drawbacks identified in the operation of the tested elements of the SAEP
should be carefully analyzed and, after making the necessary changes, tested in action
in order to further improve the system.

Inspections, which must be carried out periodically, will make sure that the
changed circumstances (people, systems, methods, equipment) have not adversely af-
fected the structure of risk factors or the operation of the safety system.

Table 1 — Some drawbacks of SPAZ in the implementation of PLE measures

Element SAEP Drawbacks

The first signs of an emergency Inability to recognize, notify, register, take ac-
tion

Emergency and evacuation warning proce- | Workers unfamiliar with evacuation proce-

dures dures

Inclusion in self-rescuers Workers are not familiar with rescuers

Firefighting equipment Fire extinguishers are discharged, spray holes
are painted over, fire hydrants are hidden or
covered with rock

Alarms Alarms are ignored

Gas control devices Irregular maintenance and prevention




ISSN 1607-4556 (Print), ISSN 2309-6004 (Online), 'eotexniuna mexanika. 2022, Ne 161 135

It should be noted that the first level of readiness of mines to eliminate emergen-
cies is perhaps the most important because necessity and number of works of the se-
cond and third levels depend on the quality of its implementation. Therefore, in the
coal mining industry there is a normative document [10], which details the require-
ments for checking the readiness of mines before approval plans of emergency liqui-
dation by the SPRS. The document was prepared so carefully and thoughtfully that
the forty-year period of its practical use did not necessitate any corrections, even in
modern conditions of liquidation of emergencies in coal mines.

The document regulates:

- checking the technical readiness of mines for the approval of the PEL, which in-
cludes checking of:

.....a) fire protection of mines;

...b) MVF;

....c) emergency ventilation modes;

....d) energy-mechanical equipment;

....€) emergency exits;

....f) means for rescuing and self-rescuing of people;

....g) measures to eliminate the consequences of water breakthrough;
.....1) readiness of degassing means to eliminate emergencies;

- checking the organizational readiness of mines for the approval of the PEL,
which includes checking of:

...a) compliance of the PEL with the requirements [3] and other regulatory doc-
uments to the structure, composition, content, terms of preparation and commission-
ing, as well as the actual situation in the mine.

Note: since at the time of approval of the document [10] the joint work of the All-
Union Research Institute of Mining Rescue (now -SPO "Respirator") and IGTM of
the Academy of Sciences of UkrSSR on automated assembly and commissioning of
the PEL just started, the document does not require verification of such works results.
However, the cessation of the latter in Ukraine does not require the development of
such requirements;

....b) a plan for the interaction of SPRS and fire brigades, which can be involved
in the elimination of emergencies:
....c) readiness of auxiliary rescue teams to eliminate emergencies;
...d) conducting training on the PEL at the mine:
e) emergency communication and signaling;

...T) training of workers on rules of acting in case of emergencies.

The document provides samples of three acts and seven tables, the formation of
which is mandatory for approval of the PEL by the management of the SPRS, which
serves the mine.

As you can see, the document [10] regulates the verification of the inclusion in
the PEL of all units of the emergency service of the mine and their interaction with
SPRS. Fulfillment of all its requirements will greatly facilitate the work of the second
and third stages of the liquidation of emergency.
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Conclusions. Emergencies are often considered as unforeseen situations. Howev-
er, the nature of emergencies changes with the change of industrial technologies. A
comprehensive approach to understanding the dangers of working in the coal industry
and what measures are needed to effectively deal with accidents is the analysis of risk
factors. It is necessary to have a good understanding of technology of this analysis
and conduct it regularly, especially if SPRS staff has to work in potentially dangerous
conditions or at risk of explosion.

A good support for general safety system is training of all mine personnel on the
risk factors associated with their work, how to timely identify an emergency and
warn about it, as well as first-level actions and rescue skills in the event of an emer-
gency.

Training is a mechanism which determines the real effectiveness of the safety sys-
tem and the measures developed. Emergency preparedness is ensured by integration
of all necessary elements, including the establishment of a safety service, providing it
with high-quality special equipment and conducting regular inspections of its effec-
tiveness.
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NeHHs i niksigavii 6e3 NoACHKMX BTPAT i 3 MiHIMANbHOK EKOHOMIYHOK LKoo, KoHLenuis «HyNbOBOro pusmky» Henpu-
AaTHa 4Ns aBapiiHUX cUTyaLliit, @ MiHIMi3aLis «NPUAHATHOTO PU3MKY» MOXINBA NWLLE 33 YMOBM NPaBUbHOI OpraHisaLii
cninbHoi poboTu cuctemn npotuasapinHoro 3axucty (CIMA3), nnaHiB nonepempkeHHs i Niksigawii aBapiit. Y HUHILLHIA Yac
Hanbinblua yBara NpuaingeTbea NikBigaLii aBapii, siki Bxe BUHMKNW. B ToM xe Yac 6arato aBapiil BUHUKAKOTb came BHa-
CNigoK TOro, L0 NpaLiBHUKA HE 3HAOTb abo HEBIPHO TpaKTyTb BUMOrK MpaBun 6e3nekn y BYrinbHWUX LWaxTax, Heao-
CTaTHbO O3HANMOMSIEHI 3 MEPLIOYEPrOBUMM Mipamu LIOAO BUSIBMIEHHS aBapii, BUMOraMy CUCTEMW YMPaBIiHHS Op-
raHisauieto npauj, a Baxki Hacnigku aBapii 06yMOBNEHI HEBIPHUMM GisIMW Ui HECTIPOMOXHICTIO BUKOPWUCTATU HABITb iCHY-
toyi pekomeHgauii i 3acobu CMA3. Tomy Hamn oxapaKkTepu3oBaHi OCHOBHI METOAMYHI MiAXOAM A0 CTBOPEHHS i BUKOPY-
CTaHHs nepLoi cknagosoi CMAS - cuctemu nigroToBKM ii €NeMEHTIB | HaBYaHHS HUMW KOPUCTYBATUCL. PO3rmsHyTi nu-
TaHHS KOHTPOMIO YMHHWKIB PU3MKY, BU3HAYEHHS MIp, LIO AO3BONATH CMPaBUTUCL 3 HenepeabadeHo CUTyauien um
aBapieto, po3pobky NpUHUMMIB OpraHidalii aBapiiHoi bpuragu, 3abesneveHHs HeobxigHux obnagHaHHs i maTtepianis i
OpraHiauii HaBYaHHS NMepcoHany MeTodam BWSIBNEHHS, OOMEXEHHs i CMOBILLEHHS WOAO0 aBapii, a TakoX Aiam npu
Mobini3aLlii, po3ropTaHHi cnewjianbHUX CUCTEM i Nicns aBapii, OLiHKK | BAOCKOHANEHHS pobOTH BCIET CUCTEMM LLNSIXOM
PerynspHux nepesipok i BunpobyeaHb. 3pobneHo BMCHOBOK, LU0 FOTOBHICTb A0 AiM Y aBapiHMX cuTyauisix 3abesne-
4yeTbCA iHTerpaLieto YCix HeobXigHUX eneMeHTIB, BKMIOYaloun CTBOPeHHS cnyxbu 6e3nekn, 3abesneyeHHs ii BUCOKO-
SKICHUM creLjianbHuUm obriagHaHHAM i perynsipHi nepesipku epekTUBHOCTI Ti Ain.
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