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Introduction  

The management of the ship’s hull condition is always among 

the most important activities related to marine transport because 

hull management, if properly done, will guarantee trustful and long-

time marine vessel exploitation.  In general, the hull inspection of 

the large marine vessels for material wear, cracks, corrosion, or 

other structural damage aims to guarantee that the ship corresponds 

to the growing safety standards. 

Other critical operation in the marine cargo transportation is 

the accurate planning and preparation of the cargo hold for the 

specifics of the next load. If the cargo hold is not properly cleaned 

can lead to complains for contamination of the transported goods 

and to charter contact dispute.  

 

Expose  

It is known, that there are international shipping standards that 

are applied during the exploitation of the marine cargo vessels. 

These standards require regular inspections and assessment of the 

ship’s hull with aim to be guaranteed a safe and reliable exploitation 

of the vessel.   Among the inspections are:  intermediate „Bottom 

survey afloat“  of ships in exploitation, „Clouse up Survey“ of 

ballast tanks  and tankers etc.. The inspection of the ship’s hull is 

done based on scheduled period of time (normally 3 to 5 years) by 

certified inspectors from the so-called classification organisations.  

When „Bottom survey afloat“  of ship in exploitation is 

performed it replaces the assessment for recovery of the ship’s 

classification, or intermediate assessment, when the vessel must be 

stopped of exploitation and placed inside a dry dock for easy access 

to the hull structure. Because of this, at certain conditions the 

classification organisations allow the performance of  „Bottom 

survey afloat“. The most important condition for this type of 

inspection is that during the building of a new ship, or during its 

repairmen to be fulfilled the necessary requirements (equal for the 

different classification organisations) for underwater hull 

assessment. In general, the underwater assessment is done under the 

supervision of inspector from classification organisation and is 

documented in electronic form, that later can be used for further 

assessments.   

The inspection type „Clouse up Survey“ of ballast tanks 

and tankers is done at ships with с DW + 30 000, which ballast 

tanks have dimensions that require building of scaffolding in a 

closed space, that on other hand is very difficult and risky work.   

During the assessment a registered of the condition of the 

following is made: 

 The “frames” – these are the frame rims, situated between 

the external liner the longitudinal partition and along the hight of 

the double bottom of the main deck. The “frames” are taking the 

main load of the hull work in open sea and can have plastic 

deformation and material wear that can lead to lack of stability. This 

makes them the major object of assessment;  

 The longitudinal rims – along the longitudinal liner and 

the outer board that are deformed and lack of stability as well as in 

the places with deformation in the “frames”, but in the wear of the 

metal in combination with overall bending of the hull during transit.  

The inspection „Clouse up Survey“ of the longitudinal 

liners at the area of the central cargo tanks is performed with 

balancing the tank and with observation for deformations.  

Many research organisations and companies that work in 

the field of marine technologies are working on different remotely 

controlled and autonomous systems for hull inspection and 

observation. Only a few of them had reached acceptable for 

commercialisation results. The apparatus HullBUG, ( Fig.1) 

developed by   
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SeaRobotics and funded by U.S. Navy Office is among 

them [1]. The apparatus HullBUG is an underwater robot for 

traveling along the hull and execution of sensors based inspection as 

part of the maintenance and is expired by the biotechnologies in the 

form of small autonomous vehicle with weight of 30 – 40 kg..  The 

robot uses 4 wheels and connects to the hull by device for negative 

pressure that creates vortex between the robot and the hull. The 

apparatus HullBUG travels along the hull and performs 

maintenance in form of cleaning the fouling film.  A sensors’ 

control is responsible for the obstacles avoiding. The same control 

is responsible for the path planning during the cleaning process. The 

robot is searching the hull for fouling using a sensor type “flora 

meter”. When a bio film is found the robot is harvesting and 

cleaning the hull with rotor brushes and water jets [1]. According 

the robot manufacturer, if HullBUG is introduces into practice it 

can result in 5% fuel economy through proactive maintenance of the 

hull surface, which on other hand will lead to over 15 bilian USD 

savings per year for the ship owners and charterers as well as 

reduction of almost 1 billion tons of the greenhouse gases generated 

by the marine vessels.   

There are other similar developments. Among them is 

KeelCrab  [1]. This is semiautomatic robot equipped with high 

resolution camera (Figг.2). 

 
Fig.2 

 

The robot is a cable controlled and gives a live video 

feedback to the control room. Its control is not limited to 

observation of the hull roughness. It also makes assessment of the 

metal for presence of cracks, corrosion or other structural damage.   
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In general – all explained above operations for ship’s hull 

inspection are very expensive, laborious and dangerous for the 

inspectors of the classification organisations.  

Bulk cargo transport is taking a significant part of the 

overall marine goods transportation and is estimated to be between 

15% and 17% of the world’s cargo fleet. The transportation of bulk 

goods requires precise planning and preparation of the ship with 

respect to the requirements for the quality of the cargo and also with 

aim to overcome possible delays and reclamations. 

Among the most critical elements of the cargo load 

preparation is the cleaning of the cargo hold. The efficiency of a 

bulk carrier to a large extend depends on the its cargo holds and the 

volume of cargo that the ship is capable to carry. The whole 

operation that includes load, transport and unload of the cargo is a 

complex procedure that require accurate preparation of which a key 

point is the cargo holds cleaning. Despite the racing with time, the 

cleaning cannot be underestimated as it could directly affect the 

whole operation.  

According the regulations for a safe cargo the cleaning of 

the bulkers is not a simple task and the ship owners have to take 

into account the necessary equipment, documentation and staff 

training to ensure that the cargo holds are properly cleaned after 

each unload and prepared for the next loading.  

The bulk carriers’ ships cargo holds cleaning methods 

remained unchanged from decades (Fig. 3).  

Fig.3 

The cleaning is performed manually by the crew members 

with the use of strong alkaloid and acidic chemicals, scraping and 

brushing tools and water with high pressure.  Each year the world’s 

ocean is contaminated by 300 000 tones of chemicals as a result of 

these cleanings. The automation and robotisation of the cargo hold 

cleaning will not only lead to increase of the cleaning quality, but 

will also significantly reduce the time for these operations and the 

number of polluters released as a result of it to the environment. A 

robotisation will lead to general optimisation of the cargo hold 

cleaning process.  

Currently only two commercially available robotic 

systems for cargo hold cleaning are present in the practice. Those 

are CLIIN of the Danish company CLIIN Robotics [5] (Fig.4) and 

 Fig.4                                                                                              Fig. 5 

VERTIDRIVE M8 (Fig.5) of the Nederland’s company VERTIDRIVE [6]. Both systems are based on magnetic attraction to the ship’s hull 

and can perform cleaning using water and air jets as well as different cleaning chemicals. They are not equipped with systems for observation 

and assessment of the hull condition.   

Conclusion 

In conclusion, regarding the ship’s hull management that 

include inspection, assessment and cleaning can be said that all 

procedures related to this process are quite laborious and require 

significant time for realisation.  Additional difficulty is the necessity 

scuba divers to observe the hull condition under the water line of 

the ship. In most of the cases the scuba diver is able to perform only 

visual inspection of the hull. When the inspection is done in the 

cargo holds of the ship, then it requires the building of scaffolders. 

The standard hight of a cargo hold is between 15 to 20 meters. To 

rise a scaffolder with such dimensions requires several days of work 

and just after that the inspectors can start the inspection. All this 

time (assembly of scaffolder, inspection and disassembly of the 

scaffolder) the ship is on a dock and not operational leading to 

significant loss of profit for its owners and charterers. All this 

makes the investments in inspection very [2,3]. 

From the written above is clear that it is necessary to be 

designed and developed an efficient robotic system for external and 

internal ship hull’s inspection and cleaning. Such a system must be 

able to perform its duty even when the ship is in transit without the 

necessity the ship to be on standby, or even placed on a dry dock 

and scaffolders to be assembled in and outside the cargo holds.  

Thanking into account the future plans for fully autonomous ships, 

that is claimed to be the new marine transport, the robotisation of 

the hull management will play a crucial role.    
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