


T he oil and gas sector is an essential component 
of everyday life that often gets taken for 
granted. A prime example is the direct impact 
the price of oil has on the price of gasoline, used 

by millions of people in their cars every day.
This fuel is stored in storage tanks that are generally 

installed underground in service areas and can hold 
several thousand litres of fuel. The location of these tanks 
means that the contents needs to be pumped up 
vertically, adverse to the natural laws of gravity. This is 
most commonly achieved through the use of submergible 
pumps.

In order to guarantee the efficiency of the engines of 
the cars where the related products are used, it is 
essential to be able to guarantee the quality of both the 
fuel itself and the operation of the service station system. 
Therefore, it is necessary to periodically clean these tanks 
and cisterns.

These maintenance and cleaning processes are 
dangerous, even for the operators who have been 

specially trained to be involved in these operations. They 
must physically enter the cistern, once it has been 
emptied, and start cleaning it, before it can be refilled 
with the same type of fuel or with a different fluid.

Dangerous gases, which are both highly explosive 
and poisonous, are a constant risk, and many people 
have suffered as a direct consequence of contact with 
them.

An alternative approach
In response to the safety challenges faced by operators, 
Gerotto Federico Srl has developed alternatives that 
allow inspection and cleaning of these underground tanks 
in the petrol stations, without the need for people to 
enter the tank themselves.

For this specific application, the Fuel Tank Cleaning 
system – No Men Entry (FTC-NME) was designed. It is a 
completely pneumatic robot, controlled by radio remote 
control, equipped with a system of cameras and monitors, 
which performs inspection and cleaning activities, 
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as well as removes muddy residue of the material 
resulting from the cleaning cycle. This allows the 
operators to control the cleaning process with a remote 
from a safe location (Figure 1).

Each piece of equipment that is inserted in the tank is 
tested and certified according to the ATEX Directive, for 
the highest level of risk assessment. The notified body 
that deals with the testing and certification of these 
devices has certified the technology and the CCTV 
system for ATEX Zone Zero.

System in practice
Once the complete system 
has grounded, the remote 
control unit can be 
activated in order to control 
the robot.

The robot is connected 
to the vacuum unit, which 
provides both the suction 
power and the high-pressure 
water spray that is used to 
clean the entire internal 
surface of the tank.

Through the use of a 
tripod and a normal manual 
or automatic winch, the 
robot is passed through the 
450 mm manhole of the 
cistern and is lowered 
inside, until it reaches the 
bottom.

At this point the CCTV 
system is turned on and the operator is now able to operate 
with complete autonomy from the outside.

The suction and washing operations begin, which 
continue until the reclamation is completed. Afterwards the 
robot is extracted and cleaned according to the procedure 
so that it can be reused in cisterns containing different 
materials without the risk of contamination.

The main advantages of using the system are:

 n Reduction of tank downtime.
 n Use of less water during washing, which results in less 

waste to be disposed.
 n A safer procedure for the operator.
 n Transformation of variable costs into fixed costs for the 

final customer.

Refinery application
At the base of the creation of this indispensable 
commodity are refining processes that take place in very 
different environments from the service station.

The refineries are establishments where raw crude oil 
is separated into its various components, which are then 
treated in a series of successive processes in order to 
obtain various commercial products.

The European standards on pollutant emissions are a 
series of limitations imposed on the emissions of fumes 
from the exhausts of vehicles sold in the member states of 
the EU.

These limitations now require that the levels of 
emissions (fine dust and nitrogen oxides produced during 
combustion) for industrial and commercial machinery 
must be regulated in accordance with pre-established 
levels.

Refined, cleaner fuels are an essential part of reducing 
emissions produced by engines.

Companies, therefore, are under increasing pressure to 
keep their refinery plants clean, potentially exposing their 
operators to unnecessary contact with dangerous 
substances and environments.

Figure 2. Tank Cleaner robot, with frontal auger and 
high pressure water nozzles.

Figure 1. Phases of underground tank cleaning with remote controlled Mini Robot 
FTC-NME.
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Consequently, many companies are turning to Gerotto 
for alternative solutions that preclude exposing operators 
to these dangers. The cleaning of storage tanks, in 
comparison to service stations, presents even more risks 
due to the size of the tanks: a single tank can hold up to 
100 000 m3 of material at one time. Thus, the sediment on 
the bottom of the tank, once it has been emptied from 
the product, can be several metres thick. 

However, one solution is the Gerotto Tank Cleaner, 
which is able to perform the same tasks as an operator 
would do inside the tank: 

 n The robot can move easily around the tank as a result 
of independent tracks on which it rests and which it 
uses to move.

 n The operator can also see what there is around the 
robot and control the work operations through a 
system of certified ATEX Zone Zero cameras.

 n Instead of the operator having to physically bring the 
suction hose, which is connected to a suction 
machine, into the tank and positioning it at the most 
convenient points, the hose is now connected to the 
rear of the robot, and the waste is sucked up in a 
vacuum truck placed in a safe area. Furthermore, the 
robot houses a wide range of accessories, which can 
be mounted onto the hose when required in order to 
ensure the highest level of safety.

 n To complete the cleaning of the tank, the robot is 
equipped with high pressure water nozzles to finely 
wash the surface of the cistern (both the bottom and 
the side walls) to ensure the complete elimination of 
the material previously present. 

In order to provide the same type of service as a 
robotic cleaner, dozens, sometimes hundreds of people 
are required. They access the tanks divided in shifts of 
7 – 10 min. maximum, as it would be too dangerous to 
stay longer, and work as fast as possible before changing 
with the next round of personnel. This continues for 24 
hr/d, until the end of the process.

By using these new technologies, not only are the risks 
for humans eliminated, but only 3 – 5 people are needed 
to complete the operation. Without the need for 
continuous shift changes within the tank, the downtime 
of the plant is also reduced.

Conclusion
The key to improving the safety of tank cleaning operations 
is to change the underlying thought processes that go into 
the operation’s planning and abandon traditional practices 
that have not evolved in decades.

The introduction of new technologies helps achieve a 
higher standard of working procedures, while also securing 
the safety of those people involved in these activities, 
removing any excuse for injuries or fatalities during tank 
cleaning operations. Thus, the same job can now be 
completed more efficiently, and, most importantly, the 
whole process has been made safer. 


