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Abstract. Displacement of miners along emergency escape routes involves various types of risk. First of all,
displacement of miners occurs rapidly in order to have time gap to carry out the evacuation within the operational time
according to the emergency recovery plan. Further, the evacuation is carried out along routes that arranged far worse
compared to that ones for the displacement of miners to their workplaces as well as escape routes provided with
emergency ways. Further, strict compliance with regulations of the Safety Regulations for displacement along the gassy
area of the route until reaching the nearest fresh stream and, after that, displacement exclusively along the clean stream, in
some cases significantly increases the route length. For example, in case, when switching points as duplicate self-rescuers
could be used, the exit during the operational time of the emergency recovery plan could be unreachable, while organizing
of the second switching point is prohibited by the Safety Regulations, etc. In addition, the risk of emergency evacuation is
due to the fact that, unlike classical route tasks, routes are built not “from point to point’, but from the initial set (the position
of the emergency recovery plan) to the final one (the set of exits to the surface of mine shafts involved for evacuation). The
individual risk differs for certain groups of miners evacuated from the workings according to the position of emergency
recovery plan. Therefore, the study is devoted to the elaboration of a method reducing the risk of emergency evacuation
with a probable (within acceptable limits) violation of the requirements of the Safety Regulations as well as correcting these
regulations.

Strict compliance with regulations of the Safety Regulations is able to complicate the emergency evacuation process.
In modern mines provided with long and complicated ventilation networks, due to an exogenous fire outbreak, large gassy
areas could be formed, which are, able to cause complications during emergency evacuation. Bypassing these areas
means increasing the evacuation time that could lead to the exceeding of operational time according to the emergency
recovery plan.

An algorithm for correction of escape routes is proposed, which, provided that real information about possible escape
routes is obtained by means of an emergency simulation, will make it possible to shorten these routes, although they
contain clean and gassy areas alternately. The algorithm is recommended for the discussion purpose in order to correct
some regulations of the Safety Regulations.

Keywords: emergency recovery plan, mine ventilation network, gassy area, emergency escape routes.

1. Introduction

The main task of people who are at their workplace in the mine, after receiving an
alarm signal, is to get out of the dangerous area of the mine ventilation network
(MVN), where they are located. Further they should be displaced to the safe areas and
finally they have to reach out mine shafts for emergency evacuation. Thus, it is
assumed that the route is well-known to the miners. For normal operating conditions in
the mine emergency escape routes is the main route to the workplace. But it is more
complicated for emergency conditions.

Emergency escape route may not coincide not only with the main route, but also
with emergency exits, which must be provided for emergency reversible ventilation
mode or some processing violations that do not allow to use the main route as a
conventional one. There is a problem of preliminary selection for the system of escape
routes as well as their embedding in the emergency recovery plan (ERP) emerges [1, 2]
during its elaboration, along with a problem of miners awareness of the emergency
recovery plan.

Analysis of the topological structure for MVN and the features of the exogenous
fire impacts, carried out by a number of researchers in order to assess the impact of
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MVN gassy areas at the designing stage of emergency shutdown system, allows to
develop a route structure for all possible evacuation conditions (Fig. 1).
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d) route to back-pack life-support chamber (BPLS chamber)

1 - starting point of emergency evacuation; 2 - starting point of the shaft, which is part of the
emergency escape route; 3 - end point of the route (located on the surface of the mine); 4 - location of
the SPSR; 5 - starting point of the intermediate vertical section of the route; 6 - location of the BPLS
chamber

Figure 1 — Overall structure of the emergency escape route:

The following nomenclature has been used in Figure 1: U, U” - sets of all and gassy
areas of the MVN respectively; SPSR - switching point to the duplicate self-rescuers
[3,4]; BPLS - back-pack life-support chamber in case of emergency alerts [5] (there are
several types of this chamber with different names).

Figure 1 shows that the emergency escape route could be divided into
ergonomically different areas as follows:

a) section 1-2 - operates as an independent section, which workings partially
pertains to ¥ and U | U7
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b) section 2-3 — the workings of the mine shaft, all the workings of this section
pertain to U | UP;

¢) section 1-4 - operates as an independent section, if all (i, j) € U’ as well as 7,4 =
Tyrs

d) section 1-5 reaches a vertical workings, while point 5 (see Figure 1) may either
pertain or not to U”;

e) section 1-6 is a set of workings of the emergency escape route from point 1 to
the BPLS chamber (see Figure 1); all its (7, j)e U7, and the route does not reaches the
surface.

Thus, the purpose is to make up several types of routes: the main route, the
common one, the route from the definite emergency area of the working to the mine
shaft that is able to operate as emergency escape route and further to the surface (in
case 1if 1,4 € 1+, Where 7,4 - time required to cover a distance of the route 1) from
point i to point j, where 7, — operating time for the selected type of self-rescuer as well
as auxiliary one:

a) if 1,4, € 1 then it is route #1, which is part of the main route to the SPSR, and
route #2 from the SPSR to the surface;

b) if it is impossible to form such a route or organize the SPSR on the main route
then the route #3 leads not to the surface, but to the BPLS chamber designed for
awaiting rescue squads of the State Paramilitary Mine Rescue Service (SPMRS) that
takes additional measures in order to continue emergency evacuation process.

2.Methods

Evacuation routes are associated with different types of risk. First of all, the miners’
displacement must be quite swift in order to carry out the evacuation within the
operational time according to the emergency recovery plan. Further, the routes
involved for evacuation process are arranged far worse compared to that ones for the
displacement of miners to their workplaces as well as escape routes provided with
emergency exits. Further, Further, strict compliance with regulations of the Safety
Regulations for displacement along the gassy area of the route until reaching the
nearest fresh stream and, after that, displacement exclusively along the clean stream, in
some cases significantly increases the route length and forces to use options b) and d),
i.e. more difficult and dangerous ones. It could happen that the use of SPSR does not
allow to leave dangerous area within the operational time according to the emergency
recovery plan while an arrangement of the alternate route is prohibited by [1], etc. In
addition, the risk of emergency evacuation is associated, unlike the conventional route
tasks, with routes arrangement not from starting point to the destination point, but from
the initial set (ERP position) [1,6] to the final set, i.e. set of ways to the surface through
the mine shafts). The individual risk differs for certain groups of miners evacuated
from the workings of the ERP position.

Therefore, research objective is elaboration of a method for reducing the risk of
emergency evacuation process with possible (within acceptable limits) violation of the
requirements [1] as well as correction of these requirements.

Let's define a set of workings (i, ji) of a dangerous area /7 miners have to be
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evacuated from as follows

1l {(l'k,jk), 33w Jr) € U

Emergency escape route p(i,j) for miners:

n
W@j)= > (i, i ) JEM, i1=i, ju=), ji=iks1,
k=1
where M 1s the set of MVN nodes located on the surface of the mine.

If the position of the ERP is selected in accordance with the requirements [1], then
for any of the working branches (i, ji) and (i, j,) the following condition must hold

W(ikf) = Wipj), JEM (1)

The operative part of the ERP in this case should include the phrase: "Miners in the
workings < list of workings’ names (i, ji)e I >, should follow the route <list of
workings’ names (i, ji) € i (ir, j), (in, ji) ) € U?> as well as follow the route "name of
the route (i, j) > to provide their ascent to the surface of the mine". However, in
practice this is not always possible. Condition (1), as a rule, is not satisfied, so the most
efficient estimation is that one by means of human capacity parameter, where 4 (i, ji)
is a expected value of the number of people in (i, ji) at the time of evacuation as well
as formation of u (ix, j), j € M on condition that A (ix, jx') = max A (ix, ji), (ir ji) € I1. Tt
provides the evacuation of the largest group of miners from (i, ji) € I1, and implies that
other people, starting from a certain place, follow the same route. The above verbal
description of the route is getting, however, incorrect; certain groups of people may be
ordered to follow a route whose initial branch (i, ji) 1s located far from their starting
point (i, j,).Their emergency escape route u (i, ix) to this initial branch is uncertain. If
in addition 3 (iy, ji) € u (i, ix), (i, ji) € U° this is a gross violation of the requirements
of paragraph 3.6 [1], thus u (ix, j) for mining workings (i, jix ) € Il should be
considered as incorrect.

This issue could be resolved in such a way: since the positions of the PLE are
chosen so that V' (i, ji) € II are passable for miners, where I7 is a finite connected
graph selected on condition of passability as well as a tree Il constructing, which
vertices #; values could be assigned as follows

o= D Mimeir) (2)
P Gui)e

As a result of such a transformation, emergency escape route will be laid out not
from an arbitrary set 7/, but from an ordered tree-like structure, yet the branches
pertaining to I/, are emergency escape routes. By assigning these branches values Py
that describe the difficulty of their covering (length, gas levels, haze level, height,
inclination degree, etc;), the point i € /7 could be determined, which, with the minimum
values of parameters 2 Py for the routes u (i, i) miners are able to reach so that X' Py
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for u (7', j) takes its minimum value. Looking up for such a point could be implemented
by means of the following algorithm:
a) ir € My should be determined, where M, is the set of "hanging" nodes of the tree
1Ly,
b) i ' should be determined on condition A7 =max Ali (index 0 indicates the
'k
initial distribution of indicators il-k );

c) all the values ik # ix' are excluded from consideration, while for all nodes j,, € (i,
Jm) the following operation is performed:
1 _,0
Thus, the transition to the tree //; is provided, which is obtained from the tree 77, by
neglecting all i € M), except one that has the maximum value of the indicator (2). It is
clear that as a result of such an operation M, becomes a new set M;, where other nodes

become "hanging" ones;
d) operations a), b) and c) are repeated until either M, = {i,/}, i.e. it becomes one

isolated node, or M, = {i,, i)}, where /ll.n = il.’; . For the first case, the desired point i'=
p

ip, for the second case point i’ is placed within the branch connecting i, and i,.

Emergency escape route from /7 could be written as follows: "Miners in the
workings < list of workings’ names (i, ji) € 11>, should get to < name of (i, j) >,
then they should follow the route <list of workings’ names (i, ji) € ¢ (i', j), (ix, ji) €
U’ > as well as follow the route < name (i, j) > to provide their ascent to the
surface of the mine".

In realistic situation with respect to the values of 4 (i, ji) for (i, ji) € I1 their exact
value are unknown. It could be expressed as follows

Amin(ikgi) < Alikgi) < Amax(inji), 3)

because the very concept of expected values implies the possibility of an error
emergence. The error value for this case could be significant due to

jvmin (lk;]k) =0

Amac(Tijk) = 2 AMi ki), (i) € 11

Therefore, it is impossible to find the exact solution of the problem in the general
case, 1.e. a single point i’ could not always be found. A minimum frame of the tree
should be mentioned, that consists of the list of workings, which every point is an
analog of i’ in the problem described above. Then the formation of the emergency
escape route from the workings (i, ji) € I1 to the node j is reduced to determining the
minimum frame of the tree u (7', j'), j' € My and the description of the route u (i) & u
(i’ j).

Let i’ (see above-mentioned case) is a solution of the problem under the condition
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Amin (it Ji) = A (I JK) = Amax (i Ji), While i, € My, p = 1,2,... Tt could be shown that if
values V iik = max,ix € Wi'iy), i’ and /ll-k = const for V i ¢ W(7'i,), then the set of
solutions of the problem for considered and satisfied condition (3) represent the route

w(i' i), where u (i’ i) and represents the solution of the problem for the values
max A; . ir € u(i'i,) Otherwise, if the values for all /ll-k = min, Ay =>min, iy € Wi'i),

I#p, 14; | = const, ix € W(1'iy,), then the set of solutions of the problem is a route u (i'i),
where 14; . =min, Ay =>min, iy € Wi'iy, [#Fp, 1 4; f =const, i € U(i'1,), and represents
the solution of the problem for the values min 4, Lo ire Wiy, #p.

Taking into account above-mentioned statements, the algorithm for solving the
problem for A (i, ji), which satisfies condition (3), is as follows:

a) for min A (i, ji), (ir, j») € II, value for i,, should be determined (similar to
determining i’ in above-mentioned problem);

b) V /ll-k are replaced by maxxll-k , Ik € Wiy, i € My, i{ should be determined

similar to ir2 , 1f - i} = i’0 the route u (i’, i), i, € My should be considered, etc.;
’ ' ! !
c)if i; iy - V4 L are replaced by min 4; Lo while /1"1 are replaced by min /1"1 ,

ix € Wip i), i'2 should be determined. If i'2 = i} the route W(i’,iz), i» €My should be
considered, etc.;

!
d) after r-times reiterations of the procedures according to a)-c) a point iVI should

be determined, while all the points (iy’,i,’) are the solution of the problem for p(i’i,),
etc.;

e) reiteration of the actions of according to a)-d) for V i, i, € My, p=1,2,...,n, the
following expressions could be obtained

“:iO U u(lb,’ irI )U M(iO’, irz)U M(iO’,irn J)

- the optimum frame of the tree /7). Emergency evacuation route from the workings 77
could be written as follows: "Miners located in the workings <list of workings’ names
(irji) € IT >, should follow the route < list of workings’ names (irji) € pn VY u(ij,
(inji) € UP,, where i1 M) is the root of the tree 71, > as well as follow the route < name
(i, j) > to provide their ascent to the surface of the mine".

Two features should be noted that may arise during the practical implementation of
the algorithm:

a) since the real position of the ERP could reach a significant length, x is not a
route in the strict sense of the word, thus it could be a tree-like structure itself. In this
case, a versatile description of the route using ¢, mentioned above, is incorrect, because
the list of branches u (i, j) includes branches that are not included in the route
sequentially. In this case, the problem should be solved for x# under the condition
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strict route u (i", j) could be constructed. However, the mathematical strictness of the
algorithm is somewhat violated, because, in fact, i, € p satisfies condition (3);

b) in practice there are positions /7, from which the evacuation of miners could be
provided not through a single, but several boundary points iy € M. Despite the fact that
such a position was selected with an obvious violation of the requirements [1], this
algorithm allows to form a single optimum route from the workings. In order to
provide it, let’s choose min W(iyj,), Vj, € M (that allows to choose j) and construct a

=const, iy € L. The point ;" should be determined, relative to which can construct a

tree 11y so that its root is located at the point i e u(i}c J)= min u(ixj,). In this case,
taking into account the above-mentioned assumption that the displacement starts from
the nodes of the set M) to the root of the tree, the solution of the problem is similar to
the above-mentioned one.

Taking into account the requirements [1] for the evacuation process of the miners
through the workings with fresh air and, if this kind of evacuation is not possible,
evacuation through the workings with a minimum gassy area, makes to identify
workings pertaining to the gassy area and designate them in some way in order to
artificially bypass them and not to include them in the route being constructed. Thus, in
[7] it is proposed to artificially extend gassy workings; which overall passability could
calculated as follows

P(ij)=L(ij)[1+K|cos a|+K,], 4)
where L (i, j) - real length of the working, determined by means of geometry;

H;-H,

LGj)
K - coefficient that takes into account the direction of the miners’ displacement within
the inclined working; K, - parameter that describes the passability of working (7, j) by
means of haze level estimation. If U" # ¢, then parameter K; should be added to
expression (4).

This approach allows to obtain the solution for the problem of dividing the set of
workings into categories according to the passability degree. In fact, if cos a = 0 as
well as K; = 0 the working is horizontal and passable for miners, while P (i, j) = L (i, j)
is its length. Time needed to cover the distance within the working could be calculated
as follows: ¢ (i, j) = L (i, j) / V, where V' is the velocity of miners’ displacement within
the horizontal working for normal conditions (3 km / h).

If cos a # 0 is the inclined working and L (7, j) is artificially extended by the value
of L (i, j) K | cos a |. The value of the coefficient £ could be calculated based on the
reduction of the miners’ displacement velocity depending on the angle of inclination of
the route within the working; then ¢ (i, j) has a real physical meaning in this case as
well.

The parameter K; # 0 regulates the degree of passability for workings by means of
haze level estimation. However, [1] and other regulatory documents do not control this

cos o=
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indicator. If the concentration value of gases equals C (i, j) # 0 then working is unfit to
be involved in evacuation route. Therefore, the following feature should be stated as a
restriction: if the working on the basis of the haze level value is impassable for miners
(C (i, j)> Cyuux 1s the concentration for which the protective performance of the self-
rescuer is not ensured) then K; takes the value K;=o. Otherwise - K; 1s determined
by practical reasons. Moreover, the above-mentioned approach has an important
consequence: despite the fact for K; = oo, the working is considered as impassable for
miners on the basis of emergency parameters, it i1s not excluded from the list of
branches from which the emergency escape route could be formed, it's just the least
preferred option. At least, in the absence of other routes to rescue the miners, this
working could be involved. This is confirmed in practice, when miners were cut off
from the planned exit from emergency area, the ERP often includes the sentence as
follows: "Miners..., bypassing the fire, move...", i.e. in an extremely dangerous
situation when the miners’ lives may depend on it, miners are allowed to move through
the working of the MVN, where C (i, j) > Cpa.

Thus, the use of concept of artificial extension of workings unfit for their inclusion
in the emergency escape routes causes, when approaching the gassy area of MVN, an
attempt to bypass this area, even (if the value of K; is selected incorrectly) at the cost
of significant overestimating of ergonomic parameters of the route. This approach
cannot be considered as efficient one; often the coverage of a small gassy area of the
route significantly reduces the overall evacuation time without reducing its safety.
However, this approach is not widely accepted; referring to the uncertainty of
information about the dynamics of MVN gassy areas, most ERP compilers prefer to
significantly extend the route through the workings with fresh air without risking the
use of the gassy ones. However, increasing the reliability of forecasting of the mine’s
haze level by means of simulation allows to raise the question of the necessity to study
the ratio of areas with fresh air and gassy areas of the emergency evacuation route in
the process of its optimization.

3. Results and discussion

Let’s consider the structure of the next step of optimization in more detail,
specifically, the search, after passing (i, j), for the next working to be included in the
route under construction. The following cases might be considered:

a)C (i, j) = 0,and V (ir,j) = C(irj) =0, ¥ (jji) = C(j)=0, ix# i.. The displacement
takes place in the area with fresh air, the direction of displacement is determined
exceptionally by the following geometric, and hence ergonomic, parameters: the ratios
L(iji), H iy H Jp for all the workings, incidented to the node j;

b) C (i, j) = 0, and 3(is,))=C(irj) = 0, (i2)) = C(irj) # 0, (,i3) = C(@,i3) # 0. In
other words, node j is located at the border of gassy area; for workings incidented to this
node values for P(ixji) could be calculated as follows

P(i1j)=L(i1j)[1+K]cos o]
P(i2j)=L(i2j)[1+K]|cos a| TK,']



162 ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) ['eoTrexniuna mexanika. 2022. No 162
P@.is)=L(,i3)[1+K|cos a|+K;"],

where K;', K;" - parameters that describe the necessity to overcome the boundary of the
gassy area and area with fresh air of the MVN. K;# K", although both workings (7>, j)
and (j, i3) are hazed ones. This is explained by the fact that further displacement of
miners down the route (j, i3) takes place in cocurrent flow of the ventilation jet, while for
the route (i, j) displacement of workers takes place in countercurrent flow of the
ventilation jet, which is not strictly prohibited [1]. But in practice it is not usually
recommended because miners could be caught in a fire. Therefore K;"< K;’; a
reasonable choice of their practical values will require additional research for each mine;

c) Clij) #0, 1 V(irj) = Clirj) # 0, ¥V (jju)=CGji) #0, ir#i. The displacement
takes place within a gassy area; since the danger build up due to inclusion of the next
gassy working in the emergency escape route barely depends on its length linearly
(unless, of course, the limitation on the term of protective performance of the self-
rescuer has not been violated). Thus, determining P (i, ji) for (j, ji) allows neglecting
parameter K;". During consideration (i, j) it is necessary to accept K;'# 0;

d) C (i, j) # 0, and 3(i,,j)= C(i1,j)=0, or 3(j,iz)= C(j,iz)=0. Further displacement of
the miners down this route, of course, is prefferable, because it indicates leaving the
gassy area. Therefore, for the workings incidented to the node j,

P(ij)=L(i1j)[1+K]|cos a|]
P@,i)=L(j,i)[1+K|cos a|]
C(iy,j)£0= P(iy,j)=L(irj)[1+K|cos a|+K;],

1.e., for hazed workings adjacent to the nodes of the boundary of the hazed zone, the
calculation must be performed taking into account the parameters K;' or K;".

4. Conclusions

The advantages of this concept, which could be entitled as the "border crossing"
concept, are obvious and quite convincing. In general, this concept could be stated as
follows:

a) "inward" transition of the boundary of the gassy area, i.e. transition from the area
with fresh air to the hazed working, is complicated due to the adding of K;'and K;";

b) if the further displacement of the miners through the gassy area is still a better
choice, it does not create additional complications until miners reached out the other
boundary of the gassy area (from all the expressions for determining P(j,ix) = C(j,ix)#0
K is excluded; but this is applicable to P (i, f));

c¢) "outward" transition of the boundary gassy area is facilitated by the restoration of
the parameters K;' and K,;"” for V (i,j)= C(i,j)=0, adjacent to the boundary, in the
expressions for determining P (j, i).

Thus, a discussion has been offered, in addition to requirements [1], a proposal for
possible correction of emergency escape routes, partially alternating their areas with
fresh air and hazed areas, of course, provided that the emergency situation is under
control.
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3HWKEHHA PU3WKY EBAKYAUII TIPHWKIB MPU BWHWKHEHHI ABAPIi 3 AEPOMNOMYHUMMU
HACHNIOKAMU
KokoyrniH 1.€., NoHomapeHko B.B.

AHortauif. Pyx mapLpytammu eBakyauii NOB'A3aHW i3 pU3MKOM piHUX TuniB. lNepLy 3a Bce — pyx BinbyBaeTbCs y
NPUCKOPEHOMY NOPSAAKY, OB BCTUrHYTM 34iMCHUTY eBaKyaLilo NPOTArOM ONepaTMBHONO Yacy nnaHy nikeigaLii asapin . Mo-
Apyre — eBakyalisi 34INCHIOETbCS MapLUPyTaMm1, MEHLL BrIOPSAKOBAHUMM Y MOPIBHSHHI 3 OCHOBHUMW MapLLpyTamu pyxy
nepcoHany 4o pobounx Micupb, i 3 BUKOPUCTAHHAM 3anacHux Buxogis. 1o-TpeTe, HeyxunbHe AOTpUMaHHS BuUMor [pasun
Ge3nekn OO pyXy 3ara3oBaHO YaCTMHOK MapLUPYTY A0 AOCATHEHHS HAMBIIVKYOrO CBIKOTO CTPYMEHIO | Aani BUKITIOYHO
33 YACTUM CTPyMEHeM, Y Psfi BUMaAKiB 3HAYHO MOAOBXYE MapLupyT. MoxrveBuMm €, Hanpukrnag, BUNafoK, Komv npu
BMKOPWCTaHHI MyHKTIB NEPEKMIOYEHHS Y PE3epBHi CaMOPSATIBHUKM BIXiZ, NPOTArOM OMepaTWBHOTO Yacy MnaHy niksigaLlii
aBapill BCe X HE[OCSXHWI, a opraHisauiio apyroro nyHKTy 3abopoHeHo [Mpasunamu 6eaneku, Towo. Kpim Toro, pusmk
aBapinHOI eBakyaLjii MoB'A3aHUA 3 TUM, L0, Ha BIAMIHY Bifl KIaCUYHMX MapLLPYTHUX 3agad, MapLipyTv ByaytoTbCs He «Bif
TOYKM [0 TOYKW», @ Bif MOYATKOBOI MHOXMHW (MO3WLiS NnaHy nikBigauii aBapii) OO KiHLEBOI (MHOXWHA BUXOLB Ha
MOBEPXHIO MPU3HAYEHUX N1 eBaKyaLjii LaxXTHUX CTOBOYpIB). [HAMBIOYanbHAN PU3NK MPK LbOMY PISHUTBCS ANS OKPEMMX
rpyn FpHUKIB, WO €BaKyloTLCA 3 BUPOOOK NosuLii nnaHy niksigawji aBapii. ToMy CTaBUTLCA 3adada po3pobku meToay
3HVWKEHHS PU3VKY aBapiiHOI eBakyalii 3 MOXIIMBUM (y MPUMYCTUMUX Mexax) nopyLieHHam Bumor [pasun Besneku i
KOPUryBaHHS X BUMOT.

HeyxunbHe BUKOHaHHS BuMoOr [paBun Ge3nekn 3gatHe CPUYMHUTY YCKNagHEHHs aBapiHOT eBakyaLii. Ha HUHILLHIX
LaxTax i3 CKnagHUMM LWaXTHUMK BEHTUNALIMHUMKU MepeXammn BEIMKOi TOMONOMYHOT PO3MIPHOCTI BHACNIAOK BUHUKHEHHS
€K30reHHOI NMOXeXi MOXyTb YTBOPUTWUCS BENWKi 3ara3oBaHi LiNsHKM, SKi, NpW opraHisalii aBapiiHOi eBakyauii, 3aaTHi
BUKNMKaTK NeBHi ycknagHeHHs. OBMMHYTM iX — 3HauuTb 3BinblMTU Yac eBakyauil, i, MOXIMBO, He BKMACTUCb Y
onepaTuBHUI Yac nnaHy nikeigaLlii aBapin.

3anpornoHoBaHO anropuTM KOPWryBaHHS MapLUpyTiB eBakyalii, KWW, 33 YMOBW OTPUMAHHS LUMSXOM iMITALiiHOrO
MOZJenoBaHHS aBapiiHoi cuTyaLlii pearnbHoi iHchopMaLii Npo MOXIMBI LLNAXW eBakyaLlii, LO3BONUTL CKOPOTUTK Lij LLUMSAXK,
X04a BOHM i MICTATb, MO YEP3i, YMCTI i 3arasoBaHi AiNAHKW. ANTOPUTM PEKOMEHZOBaHO Ans OOrOBOPEHHS 3 METOK
kopuryeaHHs Bumor Mpasun Gesneku.

KnrovoBi cnoBa: nnaH nikeigayji aBapii, LWaxTHa BEHTUNALiHA Mepexa, 30Ha 3arasyBaHHs, MapLLpyTV aBapilHoi
eBakyaLji.
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