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Autonomous solution for 
no-man entry tank cleaning



Het doel van de ontwikkeling
Minder manuren in besloten ruimtes



Bron: https://www.oreco.com/solutions/downloads/industry-articles/hazards-related-to-tank-cleaning/

Het doel van de ontwikkeling
Minder manuren in besloten ruimtes
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Technologische ontwikkeling
Pakket van eisen

1. Tank dimensions: 
• Tank diameter 12 – 58 meter, 
• Tank height 15 – 30 meter;

2. Ferro and non-ferro surface

3. 2-4 manholes in tank, each 19”

4. Ceiling fixed, internal floating or external floating

5. Vertical and bottom cleaning

6. Several in- and external features

7. In- and outside cleaning

8. Atex classification and certification

Current use case
Medium term
Long term



Technologische ontwikkeling
Gebruikte hardware platform



Technologische ontwikkeling
Gebruikte software platform
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Time to Market, Dev't effort - + + 0 0 0 -

Ease of use (simulation, diagnostics, debugging) 0 + + + 0 + +

Standardized/traction solution - + + 0 0 - -

Software costs + - + + 0 0 0

Hardware costs + 0 + 0 0 0 0

Quality assurance, robustness 0 + 0 + 0 0 +

IP ownership + - 0 0 0 0 0

SUM Total 1 2 5 3 0 0 0

OS Architectural choices

ROS
• + proprietary nodes

• +

• + continuous testing



Technologische ontwikkeling
Standaard software platform



Technologische ontwikkeling
Lokalisatie in een tank

https://youtu.be/IFjjDOssTf8

Tankcleaner
Concept

Magnetic-crawler platform 
for cleaning industrial tanks

Encoders
Horizontal Position

IMU
Heading

Single Point Laser
Height Measurement

Accerion
Path Following

Vacüum connection

High pressure connection

https://youtu.be/IFjjDOssTf8


Technologische ontwikkeling
Standaard software platform



Technologische ontwikkeling
Aangepast software platform



Technologische ontwikkeling
De testruns

https://youtu.be/4dMjt_Pj4og?t=4m8s

https://youtu.be/4dMjt_Pj4og?t=4m8s


De technologische ontwikkeling
Aangepast software platform layout Nobleo



De uitdagingen

Afschuiving van de wielen
https://youtu.be/4dMjt_Pj4og?t=4m53s

https://youtu.be/4dMjt_Pj4og?t=4m53s
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Backup slides



Tank cleaning risk reduction
• Dow is leading the industry in innovating new technologies to 

remove workers from higher-hazard activities in an effort to help 
achieve its 2025 target to “eliminate fatalities, reduce severe 
injury and illness incidents and maintain its total recordable injury 
and illness rate at industry-leading levels.” Examples include 
implementing robotic highpressure water cleaning, robotics to 
eliminate the need for confined space entry, drones to eliminate 
certain elevated work, and protection devices on aerial lifts. 

Source: https://www.oreco.com/solutions/downloads/industry-articles/hazards-related-to-tank-cleaning/

Tank cleaning is an extremely hazardous activity 
with many difficult to quantify variables. As a 
general rule, time spent by personnel inside a tank 
should be kept to a minimum.
Training is the key to safe working in a confined 
space and personnel engaged in such activities 
should be carefully instructed and trained in all 
safety systems and procedures.
A key element in minimising the risk is choosing an 
appropriate cleaning method. A number of semi 
and fully automated methods are commercially 
available. In any event, there is no doubt that 
when implementing non-man entry cleaning 
systems many hazards are dramatically reduced 
and some even eliminated.



Track selection

Direction Vert. Position Hor. Position # Corners Cabling Total

Vertical, long tracks + -- + + ++ 3+

Vertical, short track + -- -- -- ++ 3-

Horizontal, long 

track

++ ++ -- + ++ 5+

Horizontal, short 

track

-- - + -- ++ 2-

Entire tank, 

spiraling

++ – + ++ -- 1+



Sensor modalities selection
Resolution Precision Risk Abs Rel Angle Position Versatility Price Infrastructure Total

Accerion ++ ++ -- - ++ - ++ ++ -- ++ 6+

Encoders ++ + ++ -- ++ + ++ ++ ++ ++ 14+

Gravity sensor ++ - ++ + + + -- ++ ++ ++ 10+

IMU ++ -- ++ -- ++ -- + ++ ++ ++ 8+

UWB ++ ++ -- ++ ++ ++ ++ ++ - -- 9+

Visual ++ ++ ++ ++ ++ ++ ++ -- - - 10+

Central 3D 

lidar

++ ++ ++ ++ ++ - ++ ++ -- - 10+

Single Point 

Laser

++ ++ - ++ ++ - ++ ++ ++ ++ 14+


