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RESEARCH AND JUSTIFICATION OF THE TIME FOR 
CONDUCTING OPERATIONAL ACTIONS BY FIRE AND 

RESCUE UNITS TO RESCUE PEOPLE IN A FIRE

SUMMARY: The paper conducts research to determine and justify the total time of rescuing people 
in a fire in case of threat to their lives. It is established that the total time of rescuing people in a fire 
consists of the time before the report of the fire, the time of collection and departure of the unit, the 
time of departure and the time of operational deployment. Which in turn are determined depending 
on such indicators as the number of fire and rescue units and their location, their tactical capabiliti-
es and equipment of fire and rescue vehicles and fire equipment, population density, road coverage, 
terrain and operational and tactical characteristics of the area departure of the unit. Graphically 
shows the components of the total time of rescuing people in a fire, depending on these indicators. 
Also, a comparative analysis of the total time of rescuing people in a fire, taking into account the 
scheme number, period and place of use of the fire and rescue unit with the safe time of people 
in the room before the fatal concentration of carbon monoxide. The obtained results allow rese-
archers to determine the total time of rescuing people in a fire with the appropriate adjustment of 
its components and the introduction of their relevant documentation. The paper also substantiates 
the choice of the scheme of operational deployment of the fire and rescue unit upon arrival at the 
scene of the fire.
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INTRODUCTION

The main operational task of the personnel 
of fire and rescue units of the Central Command 
during firefighting is to rescue people in case of 
threat to their lives and extinguish fires (Charter of 

action…, 2018). Execution of the operational task 
is provided by forces and devices (Korytchenko et 
al., 2018a, Ostapov et al., 2019, Dubinin et al., 
2018).

The process of fire development during the 
combustion of solid combustible materials is di-
vided into phases of combustion, intensive com-
bustion and extinction (Pospelov et al., 2018, 
2019). The duration of each period depends on 
the design features of the planning of the building 
or structure, the flammability of the materials in 
them (Pospelov et al., 2018a, 2020). When orga-
nizing fire extinguishing, it is important to create 
conditions that allow the first unit to arrive on site 
of the fire and introduce extinguishing agents in 
the first period of the fire, when to localize and 
eliminate combustion using minimal forces and 
devices (Steen-Hansen et al., 2020). The duration 
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of burning solid combustible materials during this 
period varies from 3 to 30 minutes. 

Fire statistics show that most fires in the living 
area, which occur inside the house with closed 
windows and doors, spread outside after 20-30 
minutes, and when open - within a few minutes 
(Analytical materials, 2020).

The time factor has always been given great 
importance in firefighting - not hours, but minu-
tes, sometimes even seconds can solve the pro-
blem of saving lives in a fire (Sund, Jaldel, 2018, 
Conduct research and…, 2007).

Thus, in the readiness of fire and rescue units 
to act on purpose was assessed, where the main 
indicators in conducting research are their profe-
ssional and technical readiness and tactical capa-
bilities (Tiutiunyk et al., 2018, Wu, Wu, 2011). In 
the method of the analysis of indicators of opera-
tive reaction of fire and rescue divisions is offered 
thus the basic indicators are time of free deve-
lopment of fire, quantity of the operative vehicles 
which are involved in carrying out operative wor-
ks, distance to a fire place, quantity extinguishi-
ng and protection (Vlasov, Denisov, 2016). The 
authors (Aldabbas et al., 2018, van den Berg et 
al., 2017) proposed a method of choosing the op-
timal location of units in the village. It should be 
noted that when determining the time of rescue of 
people in the fire, some indicators were not taken 
into account.

The effectiveness of rescuing people in fires 
largely depends on the time before the report of 
the fire, the collection and departure of the unit, 
the direction of the fire and the rapid deployment, 
rapid deployment of fire and rescue units. This 
problem is especially acute for settlements where 
the state of fire safety is still insufficient. Given 
the importance of this problem, the Government 
has adopted a resolution (Criteria for the formati-
on…, 2013), the implementation of which should 
improve the situation, but there are a number of 
issues that need to be addressed. The standardi-
zed radius of service by one state fire and rescue 
unit on public roads should not exceed 3 km (Cri-
teria for the formation…, 2013), but in fact it is cu-
rrently much larger in both cities and settlements. 
It is also necessary to take into account that if 
industrial enterprises are located in the exit zone 

of the unit, the service radius, depending on the 
category of production is up to 2 or 4 km (Criteria 
for the formation…, 2013). Therefore, there is a 
problem related to exceeding the standard distan-
ce from the objects to the fire and rescue units. 
With this in mind, in accordance with the same 
Resolution (Criteria for the formation…, 2013) in-
troduced standards for the arrival of state fire and 
rescue units to the place of call, which should not 
exceed: in the cities - 10 minutes; in settlements 
outside the city - 20 min (Criteria for the formati-
on…, 2013).

Therefore, the issue of rationing the time of 
rescuing people in a fire is more in line with the 
tasks of fire and rescue units during operational 
operations in settlements than the rationing of the 
service radius. This is due to a number of factors, 
such as population density, road coverage and 
terrain. At present, the methods of placing fire and 
rescue units do not allow to fully perform the tasks 
assigned to them, because instead of extinguishi-
ng fires, as a rule, the neighboring buildings are 
cooled and the fire is prevented from spreading. 
And rescuing people and extinguishing the fire at 
the time of arrival is no longer a priority due to 
the long time of free development of the fire (Liu 
et al., 2020). Also, the rapid arrival of fire and res-
cue units, as mentioned above, is influenced by 
road coverage and terrain, which for settlements 
are not adapted for the passage of fire and rescue 
vehicles (Liu et al., 2020a).

Given the above, in determining the total time 
of rescuing people in a fire the main role is played 
by such indicators as the number and location 
of fire and rescue units, their tactical capabilities 
equipped with fire and rescue vehicles and fire-
fighting equipment, as well as professional trai-
ning of firefighters (Kiran, Corcoran, 2017, Liu et 
al., 2020b). Also, when determining the total time 
of rescuing people in a fire, it is necessary to take 
into account the safe time for people in a room 
in which the composition of the gaseous envi-
ronment has deteriorated before the fatal concen-
tration of carbon monoxide due to fire (Dubinin 
et al., 2020).

Thus, substantiation and determination of the 
time of rescue of people on fire and its components 
is an urgent task in carrying out operational actions 
on rescue operations and fire extinguishing.
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MATERIALS AND METHODS 

To determine the time of rescuing people in 
a fire in the event of a threat to their lives depen-
ds on the timely arrival at the scene of fire and 
rescue units. Empirical and theoretical research 
methods were used to substantiate and determine 
the time of human rescue and its dependencies. 
That allowed to compare the requirements of re-
gulations, to assess the dependence of the time of 
rescuing people and compare it with the safe time 
of people in the room before the lethal concentra-
tion of carbon monoxide. Using the least squares 
method, the data of the operational deployment 
time are processed. With the help of general sci-
entific research methods the analysis of compo-
nents of time of rescue of people on fire by fire 
and rescue divisions is carried out, and also the 
received results of calculation are presented in the 
form of graphs. 

RESULTS AND DISCUSSION

During the rescue operations of fire and rescue 
units, it is necessary to arrive at the scene of the 
fire in the shortest possible time and to involve the 
necessary forces and devices to rescue people in 
danger (Charter of action…, 2018, Ragimov et al., 
2018). Based on this, it is necessary to justify the 
time of rescuing people depending on the training 
of fire and rescue personnel, equipped with a fire 
and rescue vehicle and firefighting equipment, as 
well as the time of operational activities directly at 
the scene of the fire.

The total time of rescuing people in a fire in the 
event of a threat to their lives, taking into account 
(Handbook of Chief…, 2016) looks like:

      tres. = tt.r. + tcd. + ttrav. + to.d.,                 [1] 

 where tt.r. – time to report the fire, min.; tcd. – 
time of collection and departure of the unit, min.; 
ttrav. - travel time to the place of fire, min.; tо.d. - time 
of operative deployment, min.

Consider each component of expression [1], 
so the time to report a fire, which consists of de-
tecting and notifying the fire and rescue unit of the 
fire, is determined on the basis of statistics on fire-
fighting in practical calculations takes about 8-12 

minutes (Handbook of Chief…, 2016). But it sho-
uld be noted that during this period the level of 
telephony has improved significantly, especially 
in modern conditions, with the beginning of wi-
despread use of mobile communications and gi-
ven its further development, as well as analyzing 
statistics on fires, this figure for further calculati-
ons 5 min

The time of collection and departure depen-
ds on the operational readiness of fire and rescue 
units and is accepted according to established 
standards (Standards for the implemention…, 
2015). But for a guard consisting of two or more 
compartments, the maximum time of collection 
and departure on the "Alarm" signal is 45 secon-
ds, but taking into account the departure of the 
fire and rescue vehicle outside the unit, for further 
calculations we take 1 minute.

The travel time to the place of fire by fire and 
rescue vehicles depends on the distance, tra-
vel conditions and is determined by the formula 
(Handbook of Chief…, 2016):

                                          ,                        [2] 

where L is the distance from the unit to the 
place of fire, km; Vav - the average speed of fire 
and rescue vehicles.

In connection with the adoption (Criteria for 
the formation…, 2013), which sets the time of 
arrival of state fire and rescue units to the place 
of call, which should not exceed: in the cities - 
10 minutes; in settlements outside the city - 20 
minutes. Taking into account meteorological con-
ditions, seasonal features and condition of roads, 
the arrival standards may be exceeded, but not 
more than for 5 minutes. For further calculations 
we accept for the city - 10 minutes, for the settle-
ment - 20 minutes.

The time of operational deployment is taken 
in accordance with the standards established in 
(Standards for the implemention…, 2015) and de-
pends on the scheme of operational deployment 
of forces and devices, the situation on the fire and 
operational and tactical characteristics of the area 
(object). When determining the time of operatio-
nal deployment, it is necessary to take into account 
the supply of fire extinguishing agent to extinguish 

ttrav. = L ∙ 60
Vav
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the fire, as well as to accept different operating 
conditions (summer and winter). With this in 
mind, the most practical schemes of use during 
rescue operations are taken, which are shown in 
Fig. 1-5 Thus, according to schemes 1–5 in the 
summer period and according to schemes 1–2 
in the winter period, we supply fire extinguishi-
ng agent, and in the winter period according to 
schemes 3–5 without supplying fire extinguishi-
ng agent. In addition, it is necessary to take into 
account the time for the operational inspection 
of the personnel of the unit at the entrance of the 
gas smoke protection service element in a smo-
ky or gassy environment. The operative check 
is carried out by the gas-smoke protector before 
each inclusion in devices of individual protecti-
on of respiratory and sight organs and should last 
no more than 1 min. (Attitude for the organizati-
on…, 2011). Given the requirements (Standards 
for the implemention…, 2015, Attitude for the 
organization…, 2011) and fire statistics (Analyti-
cal materials, 2020), we adopt the most common 
schemes for the rapid deployment of forces and 
devices. 

Figure 1. The scheme of supply of one fire barrel "B" 
through a working line on three firehoses d 51 mm 

from the fire tanker
Slika 1. Shema opskrbe jedne vatrogasne cijevi "B" 

kroz radnu liniju na tri vatrogasne cijevi d 51 mm od 
vatrogasne cisterne

 

Figure 2. The scheme of giving of a "GPS-600" fire 
barrel through a working line on three firehoses d 51 

mm from the fire tanker
Slika 2. Shema davanja protupožarne cijevi "GPS-600" 
kroz radnu liniju na tri vatrogasne cijevi d 51 mm od 

vatrogasne cisterne

Figure 3. The scheme of supply of a fire barrel "B" from 
the fire tanker on a sliding ladder in a window of the 
3rd floor of a training tower with laying of the main 
line on three firehoses d 77 mm and a working line

on two firehoses d 51 mm
Slika 3. Shema opskrbe protupožarne cijevi "B" iz 

vatrogasne cisterne na kliznim ljestvama u prozoru 3. 
kata vježbenog tornja s polaganjem glavne linije na tri 

vatrogasne cijevi d 77 mm i radnom linijom na
dvije vatrogasne cijevi d 51 mm

Figure 4. The scheme of supply of one fire barrel "A" 
and one fire barrel "B" with laying of the main line on 
five firehoses d 77 mm and two working lines (on two 
firehoses d 51 mm and two firehoses d 77 mm) with 

installation of the fire tanker on a fire hydrant
Slika 4. Shema opskrbe jedne vatrogasne cijevi "A" i 

jedne vatrogasne cijevi "B" s polaganjem glavnog voda 
na pet vatrogasnih cijevi d 77 mm i dvije radne linije 

(na dvije vatrogasne cijevi d 51 mm i dvije
vatrogasne cijevi d 77 mm) s ugradnjom
vatrogasne cisterne na požarni hidrant

 

Figure 5. The scheme of supply of one fire barrel "A" 
and one fire barrel "B" with laying of the main line on 
five firehoses d 77 mm and two working lines (on two 
firehoses d 51 mm and two firehoses d 77 mm) with 

installation of the fire truck

Slika 5. Shema opskrbe jedne vatrogasne cijevi "A" i 
jedne vatrogasne cijevi "B" s polaganjem glavnog voda 
na pet vatrogasnih cijevi d 77 mm i dvije radne linije 
(na dvije vatrogasne cijevi d 51 mm i dvije vatrogasne 

cijevi d 77 mm) uz ugradnju vatrogasnog vozila
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The obtained values of the components 
of expression [1] are entered in table 1 for a 
preliminary calculation to determine the total 
time of rescue operations. The time of opera-
tional deployment of fire and rescue units on 
the fire will be processed using the method 
of least squares and the obtained root mean 
square (rms) value will be entered in Table 1.

Thus, Table 1 shows the generalized va-
lues of the time to report the fire, which is 5 

minutes, the time of collection and departure 
of the unit - 1 minute,  the time of travel to 
the place of fire - to the city - 5 minutes, and 
for the settlement respectively 10 minutes, as 
well as the root mean square value of the time 
of operational deployment, depending on the 
number of the scheme, period and place of 
use. Using the data in table 1, we analyze 
them by plotting the graphs presented in Fig. 
6-9.

Table 1.    The initial data for the calculation the total time of rescuing people in a fire

Tablica 1. Početni podaci za izračun ukupnog vremena spašavanja ljudi u požaru

tt.r

min.
t.cd,
min

ttrav., min. to.d. min.

city settlement
scheme number (#)

1 2 3 4 5

5 1 10 20

summer time

1,38

1,
42

±2
,3

85
0.

9 1,48

1,
53

±2
,5

63
0.

9 1,98

2,
08

±3
,4

87
0.

9 3,25

3,
33

±5
,5

83
0.

9 3,32

3,
40

±5
,6

95
0.

9

1,42 1,53 2,08 3,33 3,40

1,47 1,58 2,18 3,42 3,48

winter time

1,63

1,
67

±
2,

80
3 0.

9

1,73

1,
78

±
2,

98
2 0.

9

2,15

2,
25

±
3,

77
1 0.

9

3,00

3,
08

±
5,

16
5 0.

9

3,30

3,
38

±
5,

66
7 0.

9

1,67 1,78 2,25 3,08 3,38

1,72 1,83 2,35 3,18 3,47

Figure 6. The total time of rescuing people during summer time – city
Slika 6. Ukupno vrijeme spašavanja ljudi tijekom ljeta - grad
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Figure 7. Winter time – city
Slika 7. Zimsko vrijeme - grad

  

Figure 8. Summer time – settlement
Slika 8. Ljetno vrijeme - naselje

  

Figure 9. Winter time – settlement
Slika 9. Zimsko vrijeme – naselje

Using the data from table 1 and using expre-
ssion (1), we calculate the total time of rescuing 
people in a fire. The obtained calculated values, 
taking into account the number of the scheme and 
the period of use, are entered in Table 2.   

Table 2.    Calculation of the total time of rescue of 
   people on fire

Tablica 2. Izračun ukupnog vremena spašavanja ljudi 
   u požaru

Scheme 
number

tres., min.

summer time winter time

city settlement city settlement

1 17.42 27.42 17.67 27.67

2 17.53 27.53 17.78 27.78

3 18.08 28.08 18.25 28.25

4 19.33 29.33 19.08 29.08

5 19.4 29.4 19.38 29.38

To determine the tactical capabilities of fire 
and rescue units, we will compare the calculated 
data of the total time of rescuing people in a fire 
with the safe time of people in the room before 
the lethal concentration of carbon monoxide.

The safe time of people in a room in which the 
composition of the gaseous environment has dete-
riorated due to fire, depending on the concentra-
tion of carbon monoxide will be taken from work 
(Dubinin et al., 2020). The danger of carbon mo-
noxide for a person in a fire (Criteria for the forma-
tion…, 2013, Pospelov et al., 2018) and in the ope-
ration of internal combustion engines of vehicles 
(Kasimov et al., 2018, Korytchenko et al., 2018) is 
to establish a lethal concentration of carbon mo-
noxide in the air, which is 0.3% or (0.003 kg / m³), 
which in a matter of minutes will lead to the death 
of a person who is in the room. Poisoning by this 
gas occurs as a result of a critical lack of oxygen 
in the body. From (Dubinin et al., 2020) were ta-
ken the critical value of safe time, during which the 
lethal concentration of carbon monoxide (CO) in 
the gaseous medium in the building is 17 minutes.

Using the data in table 2, we construct graphs 
taking into account the scheme number, period 
and place of use of the fire and rescue unit and 
compare with the safe time of people in the room 
before the lethal concentration of carbon mo-
noxide (CO), presented in Fig. 10–11.
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Figure 10. Dependence of rescue time on safe time 
(SA) for the city

Slika 10. Ovisnost vremena spašavanja o
sigurnom vremenu (SA) za grad

  

Figure 11. Dependence of rescue time on safe time 
(CO) for the settlement

Slika 11. Ovisnost vremena spašavanja o
sigurnom vremenu (CO) za naselje

The total time of arrival of the first fire and res-
cue unit to the scene of the fire to provide assistan-
ce may, in the case of revision, lead to a change 
in the location of units, the boundaries of service 
areas, a reasonable increase in the number of fire 
and rescue units.

Population density and the number of inhabi-
tants in individual cities and settlements in a given 
service area will affect the number of fire and res-
cue units and the location of the unit relative to the 
area with the highest density.

The required number of fire and rescue vehicles 
depends on the number of fires, their distribution 
by frequency of use and time of service of calls.

The complex operational and tactical charac-
teristics of cities and settlements determine the 

special requirements for the organization of fire-
fighting in residential and industrial areas and the 
involvement of the necessary forces and devices 
of civil protection.

Analyzing the above and the obtained com-
parative results, shown in Fig. 6-9 it can be no-
ted that the time before the fire notification, the 
time of collection and departure of the unit, the 
time of travel to the scene of the fire will prima-
rily depend on the number of fire and rescue units 
depending on the characteristics of the service 
area and timely notification of the unit. And if we 
consider the time of operational deployment, it 
will primarily depend on the scheme of operati-
onal deployment. In accordance with the requi-
rements of (Charter of action…, 2018) the rapid 
deployment of forces and devices after the arrival 
of the fire and rescue unit is carried out simulta-
neously with reconnaissance, taking into account 
occupational safety requirements and should not 
delay rescue and evacuation, and in the presence 
of signs of burning reconnaissance is carried out. 
Fire and rescue units that first arrived at the sce-
ne of the fire take measures to rescue people and 
contain the spread of fire until the arrival of addi-
tional forces and devices by providing a first aid 
barrel. The fire truck that arrived first at the scene 
of the call shall be installed at a safe distance as 
close to the scene of the fire as possible from the 
windward side and from it the first fire barrel shall 
be fed in the decisive direction or to provide re-
connaissance. Subsequent fire trucks are installed 
at the nearest sources of fire water supply, main 
lines are laid and water is supplied from them to 
the main tank (Charter of actions…, 2018). With 
this in mind, it is advisable to use schemes № 1-2 
operational deployment when the fire arrived gu-
ard in one department, ie at the initial stage, and 
if you want to submit the fire barrel to the second 
or third floor then it is necessary to conduct ope-
rational deployment according to scheme № 3. 
Schemes 4-5 it is advisable to use a guard consi-
sting of two or more divisions upon arrival at the 
fire, when the fire has developed significantly or 
rescuing people should be carried out in several 
directions with simultaneous firefighting. There-
fore, the time of operational deployment will be 
determined in advance in accordance with the 
scheme of use, as well as the professional training 
of personnel of the fire and rescue unit. 
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Analyzing the comparative results of the total 
time of rescuing people in a fire with the safe time 
of people in the room before the lethal concen-
tration of carbon monoxide, which are presented 
in Fig. 10-11. It can be noted that comparing this 
dependence for the city and the settlement, the 
percentage of rescuing people by fire and rescue 
units in cities will be much higher than in settle-
ments, provided that the scheme of operational de-
ployment № 1-2. Analyzing fig. 9., while the safe 
time of people in the room before the lethal con-
centration of carbon monoxide is 17 minutes, and 
the total rescue of people under the scheme № 1 
is 17.42 minutes in summer and 17.67 minutes in 
winter. , respectively according to the scheme № 
2 in summer - 17.53 minutes, and winter - 17.78 
minutes. This devices that fire and rescue units sta-
tioned and the exit area in the cities will have time 
to rescue people from the fire. And conducting an 
analysis of Figs. 10. The minimum time for rescue 
work is approximately 27 minutes. while the safe 
time of people in the room before the lethal con-
centration of carbon monoxide is 17 minutes this 
devices that it is almost impossible to save a per-
son.

According to statistics, in 2018 there were 
31,501 fires in rural areas, which is more than 
40% of all fires that occurred in Ukraine, killing 
1,070 people, causing significant damage to hou-
seholds (Methodical materials, 2020). There is an 
urgent need to organize firefighting in rural areas, 
where there are a large number of settlements, the 
time of arrival of the first unit in which exceeds the 
maximum allowable values (20 minutes). Over the 
last ten years, the average time of arrival of the first 
unit to the place of call in Ukraine has fluctuated 
- from 13.0 minutes. up to 14.6 minutes, in cities 
and towns - from 9.4 minutes. up to 9.9 minutes, in 
rural areas - from 19.2 minutes. up to 21.8 minutes, 
ie the difference between rural areas and cities (ur-
ban-type settlements) is more than 2 times. At the 
same time, for 700-800 calls a year, the arrival time 
of the unit is 70–73 minutes (Methodical materials, 
2020). One of the ways to solve this issue is the 
formation of fire and rescue units to provide local 
and voluntary fire protection (Methodical materi-
als, 2020). Involvement of local and voluntary fire 
protection to extinguish fires and rescue people in 
cities and towns will greatly simplify the structure 
to reduce the time of fire rescue operations. Further 

development and improvement of their activities 
requires justification of their level of efficiency and 
resources sufficient to achieve this level. Such ju-
stifications can be obtained only in the presence of 
objective criteria that characterize various aspects 
of local and voluntary fire protection and take into 
account the specifics of individual regions. To 
obtain objective criteria, it is necessary to know 
the relationship between the size of the consequ-
ences of possible fires and the cost of fire protecti-
on. This requires, in turn, the study of the structure 
of the consequences of fires, quantification of their 
size, including the size of direct and incidental ma-
terial damage, taking into account the economic 
links between the objects of protection in terms 
of their specialization and cooperation. This also 
includes the problem of qualitative and quantita-
tive assessment of fire hazard of facilities and ad-
ministrative-territorial units, which is due to the 
possible consequences of fires. In the framework 
of these studies it is necessary to take into account, 
on the one hand, the requirement of development 
and strengthening of material and technical base, 
which provides local and voluntary fire protecti-
on to increase the level of fire protection of cities 
and towns. On the other hand, it is necessary to 
improve the forms and methods of organizational 
and mass and operational work aimed at preven-
ting and extinguishing fires. These conditions for 
improving the activities of local and voluntary fire 
protection should be considered in conjunction as 
a whole in a comprehensive solution to the issues 
of improving the level of fire protection of cities 
and towns.

CONCLUSIONS

A comparative assessment of the components 
of the total time of rescuing people in a fire, na-
mely the time to report the fire, the time of collec-
tion and departure of the unit, the time of travel 
to the scene of the fire and the time of operational 
deployment. It is established that the effectivene-
ss of rescuing people in fires largely depends on 
the time of arrival and the time of operational de-
ployment of fire and rescue units. Thus, the time 
of operational deployment will depend on the 
scheme of use and professional training of per-
sonnel of the fire and rescue unit, and the time of 
the unit to the place of fire will depend on their 
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number and location, condition of fire vehicles 
and fire fighting equipment and road coverage.

A comparative analysis of the total time of res-
cuing people in a fire with the safe time of people 
in the room before the fatal concentration of car-
bon monoxide. It is established that for rescue of 
people for the city it is necessary to use schemes 
of operative deployment № 1–3 thus rescue time 
will make about 17 minutes, and for the settle-
ment at the expense of considerable time of direc-
tion of division on fire rescue time makes about 
27 minutes that influences first of all, the course of 
operational operations to rescue people.

The received substantiation and results of rese-
arches allow to make certain changes in construc-
tion and definition of quantity of local and volun-
tary fire protection in the cities and settlements for 
the purpose of increase of efficiency of carrying 
out by fire and rescue divisions of operative ac-
tions on rescue of people and fire extinguishing.
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ISTRAŽIVANJE I OPRAVDANJE VREMENA IZVOĐENJA OPERATIVNIH AKCIJA 
VATROGASNO-SPASILAČKIH POSTROJBI ZA SPAŠAVANJE LJUDI U POŽARU 

SAŽETAK: U radu se prikazuje istraživanje kako bi se utvrdilo i opravdalo ukupno vrijeme 
spašavanja ljudi u požaru u slučaju prijetnje njihovim životima. Utvrđuje se da se ukupno vri-
jeme spašavanja ljudi u požaru sastoji od vremena prije dojave o požaru, vremena prikupl-
janja i odlaska postrojbe, vremena polaska i vremena operativnog raspoređivanja. Navedena 
se, pak, određuju ovisno o pokazateljima kao što su broj vatrogasno-spasilačkih postrojbi i nji-
hov položaj, njihove taktičke sposobnosti i opremljenost vatrogasno-spasilačkih vozila i va-
trogasne opreme, gustoća naseljenosti, pokrivenost cesta, terena i operativno-taktičke karak-
teristike područja odlaska postrojbe. Grafički se prikazuju komponente ukupnog vremena 
spašavanja ljudi u požaru, ovisno o ovim pokazateljima, također, i usporedna analiza ukupnog 
vremena spašavanja ljudi u požaru, uzimajući u obzir broj sheme, razdoblje i mjesto korištenja 
vatrogasno-spasilačke postrojbe sa sigurnim vremenom ljudi u sobi prije kobne koncentracije 
ugljičnog monoksida. Dobiveni rezultati omogućuju istraživačima da utvrde ukupno vrijeme 
spašavanja ljudi u požaru uz odgovarajuće podešavanje njegovih komponenata i uvođenjem 
njihove relevantne dokumentacije. U radu se također obrazlaže izbor sheme operativnog 
raspoređivanja vatrogasno-spasilačke postrojbe po dolasku na mjesto požara.

Ključne riječi: požar, ugljični monoksid, brzo raspoređivanje, vatrogasno-spasilačke postrojbe
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