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WEB APPLICATION FOR CALCULATING THE REQUIRED 

RESOURCES FOR FIREFIGHTING FUEL TANKS 
Zoran Lovrekovic1 

Abstract:A web application for calculating the resources needed to extinguish a fuel tank fire was developed 

and presented in this paper.Factors influencing the calculation of required resources for firefighting were 

considered.It has been shown that the calculation of firefighting resources is very complex and without such 

software it is very difficult to respond appropriately to fire hazards.In addition to real-time, the web application 

can also be used to prepare fire scenarios, where the required extinguishing resources can be calculated for a fire 

on each of the fuel tanks and recorded in the form of a pdf file together with the required extinguishing 

procedures, so that in the event of a realthe fire could react immediately. 
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1. INTRODUCTION 

Extinguishing a fire on a fuel tank in refineries or similar plants must begin within a few minutes 

of the fire.Otherwise, all efforts to extinguish it are in vain. When extinguishing the tank, we must 

determine the cooling and protection zones and cool (with water) and protect the facilities within these 
zones so that the fire is not transmitted to them. In order to successfully extinguish such fires, it is 

necessary to calculate the necessary resources: 

 fire extinguishing intensity of the tank; 

 fire extinguishing intensity of secondary containment system; 

 tank cooling intensity; 

 intensity of stationary protection; 

 intensity of mobile protection; 

 tank fire extinguishing time; 

 time of extinguishing the fire in the secondary containment system; 

 cooling time of the tanks in the cooling zone; 

 protection time; 

 required amounts of foam; 

 required quantities of water for extinguishing, cooling and protection and water in total; 

 the required number of vehicles, monitors, firefighter drivers, firefighters, monitor operatorsand 
 firefighting managers and the required staff for the pumping station, tank overflow and

 floating roof drainage, for tank extinguishing; 

 required number of vehicles, monitors, firefighters, firefighters, monitor operators and 

 firefighting managers to extinguish the secondary containment system; 

 the required number of vehicles, monitors, and manpower to cool the tanks in the cooling zone; 

 required number of vehicles, monitors, and manpower for stationary protection; 

 required number of vehicles, monitors, and manpower for mobile protection. 

 

It is also necessary to determine the procedures in the required order that must be performed, 

access roads, access points to the hydrant network, etc. The resource calculation itself depends on 
many factors: 

-type of fuel in the tank, 

-ignition point and boiling point of fuel in the tank, 
-whether the tank has stationary, semi-stationary, or mobile extinguishing and cooling, 

-what is the humidity and height of water in the tank, 

-what type of tank (cylindrical vertical, cylindrical horizontal, spherical, conical, etc.), 

-types of roof (floating, diaphragm, spherical, conical, ball section, etc.), 
 

                                                
1Professor, PHD, Higher Education Technical School of Professional Studies, Novi Sad,  lovrekovic@vtsns.edu.rs 



8TH INTERNATIONAL SCIENTIFIC CONFERENCE  

SAFETY ENGINEERING 

 

51 

 

-tank diameter, length, width and height of the tank, 
-height of the cylindrical part of the mantle and height of the fuel in the tank, 

-roof determinants, etc. 

 

The calculation itself includes a considerable number of formulas, and they differ for each phase 
of burning, so that a complete calculation without the use of appropriate  software would take at least a 

few hours, while the available intervention time is only a few minutes. The necessary formulas for 

calculating resources are given in the standards SRPS EN 1568-1,2,3,4: 2008.[1] 

2. WEB APPLICATION DEVELOPMENT 

Based on standardsSRPS EN 1568-1,2,3,4: 2008, a web application was created that allows the 

entry of the necessary data on tanks and facilities in the refinery space, and then in case of fire 
calculates all the necessary resources and determines the procedures within just a few minutes. The 

data from [2] were also used.The web application is object-oriented, based on MVC (Model-View-

Controller) architecture.When modeling the database, the ORM (Object-Relational-Mapping) 

principle and Active Records was used, so the Tank class corresponds to the tanks table.All properties 

of the Tank class correspond to the columns of the tank table, etc...[3] 

2.1. Web page for the fuel tank data entry 

In order for the calculation of firefighting resources to be carried out, it is necessary to enter data 
on fuel tanks, buildings, plants and transfer stations.The Figure 1 shows the fuel tank data entry page: 

 

 

Figure1:Fuel tank data entry 

 

Most data entry fields are the combo-box type, where clicking on the field provides a list of 

offered values and with a simple click of the mouse one of them is selected, or the required value, 
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which is not on the list, is typed using the keyboard. The tank label, and H and Y coordinates are 
entered exclusively via the keyboard. If a tank label is entered and data for that tank has already been 

entered, all data fields will automatically be filled with previously entered values, allowing correction 

of entered values. In the Data Grid in the lower part of the screen you can see selected data for already 

entered tanks, Figure 2. The list of tanks in the grid can be scrolled with the slider on the right side of 
the grid. By clicking on any row of the grid (that is, any tank from the list already entered), all data for 

the given tank will be automatically filled in the fields above the grid. 

 

Figure2: Display of how to enter fuel tank data 

 

In a similar way, data on facilities, plants and transfer stations must be entered. 

In order to be able to enter the coordinates of the fuel tank, it is necessary to first take the floor 
plan (situational plan) of the refinery, and place the coordinate system (in meters) on it.From the 

coordinate system set in this way, the coordinates of the fuel tank are "taken off" and entered into the 

appropriate fields in the data entry page. 

2.2 Web page for Calcualation of Resources for Fire Extinguishing 

 

By selecting this option from the main menu, a screen will appear requesting the fuel tank label 

where the fire started. After entering the tank label, a screen appears as in Figure 3, where the marked 
tank is in the center of the screen, with cooling and protection zones drawn and all fuel tanks, 

buildings and plants within the specified zones.  

 
During the calculation, the application user is asked to enter:  

 burning phase (as it shown at Figure4);  

 type of extinguishing foam;  

 hydrant network capacity;  

 whether it is extinguished from the hydrant network or from the vehicle;  

 capacities of pumps on vehicles and capacities of monitors. 
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The same questions are asked for the cooling of the fuel tanks in the cooling zone. During the 
calculation, the program warns about resources that are insufficient, and enables the reconfiguration of 

existing resources. Human resources are determined automatically according to the norms for given 

vehicles, monitors, etc... 

 

 
Figure3:Display of the fuel tank for which firefighting resources are calculated, and its cooling 

and protection zones 
 

 

Figure4: Selection of burning phase 
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Based on all this, the following are calculated: 
 

 • intensity of extinguishing the fire on the fuel tank; 

 • the intensity of extinguishing the secondary containment system; 

 • intensity of tanks cooling; 
 • intensity of stationary protection; 

 • intensity of mobile protection; 

 • tank fire extinguishing time; 
 • time of fire extinguishing the secondary containment system;  

• tanks cooling time;  

• protection time;  
• required amount of foam;  

• required quantities of water for extinguishing, cooling and protection and water in total;  

• the required number of vehicles, monitors, firefighter drivers, firefighter monitor operators 

  and extinguishing supervisors and the necessary personnel for the pumping station, 
  overflowing the tank and draining the floating roof, for extinguishing the tank;  

• the required number of vehicles, monitors, firemen drivers, firemen operating monitors and 

  extinguishing managers for extinguishing the secondary containment system;  
• required number of vehicles, monitors, and personnel for tank cooling;  

• required number of vehicles, monitors, and personnel for stationary protection;  

• required number of vehicles, monitors, and personnel for mobile protection; 

 
A report with the estimated resources required for extinguishing the fuel tank, as well as the 

required procedures, is generated in the form of a PDF file using the FPDF php extension.[4] 

3. CONCLUSION 

Apart from tanks, in refineries fire danger also threatens other buildings, plants and transfer 

stations. Due to the mutual proximity of tanks, objects, plants and transfer stations in such places, it is 

necessary not only to extinguish the burning tank, but also to cool all the tanks in the cooling zone and 
protect everything in the protection zone. In order to know how and by what means to act in the event 

of a fire on the fuel tank, it is necessary to calculate the resources (water, foam, vehicles, nozzles, 

monitors, etc.), manpower, and determine the zones of protection and cooling, and calculate the 

resources for protection and cooling as well of all fuel tanks in the specified zones. It is also necessary 
to determine the procedures in the necessary order that must be carried out, access roads, access points 

to the hydrant network, etc. The resource calculation itself depends on many factors: - the type of fuel 

in the tank, the ignition point and boiling point of the fuel in the tank, whether the tank has stationary, 
semi-stationary, or mobile extinguishing and cooling, what is the humidity and height of the water in 

the tank, what is the type of tank (cylindrical vertical, cylindrical horizontal, spherical, conical, etc.), 

types of roof (floating, diaphragm, spherical, conical, ball section, etc.), tank diameter, length, width 
and height of the tank, height of the cylindrical part of the shell and fuel height in the tank, 

determinants of the roof, etc. The calculation itself includes quite a number of formulas, and they 

differ for each stage of burning, so that a complete calculation without the application of such software 

would require at least several hours, while the time available for intervention is only a few minutes. 
The application of this web software enables the calculation of the required resources practically in 

real time, i.e. in just a few minutes. Each calculation can be recorded as a pdf file, and then selected 

and listed, i.e. printed immediately in case of fire on that fuel tank. 
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