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The biggest risks on ships

DECK HEAD

Digital Ship surveyed a group of serving seafarers at a training college in Delhi, to find out which were the biggest causes of error on ship, looking and both equipment and the systems to use it, including communications and training
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Caption: Communications error is still one of the biggest risks onboard ship

BODY

Communications error, due to poor procedures and faulty radio communications equipment, are one of the likeliest causes of accidents, according to seafarers interviewed by Digital Ship.

Other critical sources of problems include faulty level / volume indicators for cargo / ballast equipments; mechanical faults in winches / mooring and failure of high volume pumps (cargo pumps / ballast pumps).

The biggest numbers of failures in engine room equipment were caused by piping system - steam / hot fluid pipeline failures; internal communication errors; automatic valves’ control; leakage of hydraulic oil from steering gear system; and failure of local control systems for critical equipments like main engine, turbine, generators and boilers.

Digital Ship interviewed 18 currently serving deck officers and 12 engineers at the FOSMA maritime centre and the maritime centre of ARI, both located at New Delhi, to find out where they thought the biggest risks were, focusing on equipment and system errors which contribute to accidents and affect the safety of ships.

We also analysed the degree of threat they can pose to the safety of the vessel; and possible back-up in case of equipment failure.
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Radar

Operational errors in radar could be caused by errors in calculations, readings, etc. like those in applying compass error to magnetic course / bearings / gyrocompass course, or with fixing position by terrestrial bearings, etc. formed a major portion of the causes of likely unwanted situations on board.
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Faulty cargo indicators

According to 33% of the respondents faulty cargo indicators is a major area wherein the frequency of errors happening is less but the consequences of errors are very serious. 

One of the respondents mentioned about the temperature indicators showing incorrect temperature in the case of heated cargo carriage that almost caused the entire cargo to get spoilt.

Another frequent mention from the respondents was of gauges, which indicate the levels of the cargo / bunker in tanks. 

Respondents also mentioned that hydraulic controlled valves had faulty indicators showing incorrect status of valves could cause severe accidents in the form of pipeline ruptures.
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Piping system failures

The main reasons given by respondents as to why these pipelines give way are the effects of ageing (50% of the respondents), corrosive nature of steam / hot fluid flow due to improper boiler water treatment (42%) while the remaining respondents said that due to insulation lagging giving way, physical exposure to hot pipelines can cause serious burns.

A majority of the respondents (75% of the engineers) said that the pipelines are not in easily visible areas, sometimes fitted too high for everyday physical inspection and at times under engine room floor plates and hence might escape every day inspection. Moreover, the pipelines, even the ones that are easily visible, are under steam lagging and hence their real condition cannot be determined very frequently.

In order to carry out any repair on the steam plant, the boiler has to be shutdown, a practice that is generally avoided on board due to cascading utility of boiler plant.

The faults which can lead to errors and accidents are punctures in high pressure pipelines / actuators / reducers which generally lead to high leakage / flashing of steam and can cause human injury, raise fire alarms, hinder cargo discharging, and may even cause black-outs. 

The frequency of these accidents is high but the threat they pose to human life and loss of man-hours is not as high as that caused by some of the failures of other equipments.  
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Internal communications 

Major reasons for errors in internal communication are human error (70% of the times) and improper functioning of communication equipments (30%) and can lead to major accidents and unnecessary loss of man-hours.

Internal communication errors caused due to loss of radio communications signal strength in bad weather or in certain pockets of the ship, played a major part in causing accidents on board, according to 50% of the respondents.

 The effect of internal communication error is very high during cargo operations (loading / discharging), anchor operations and during bunker operations.
Most of the engineers replied that these communication errors happened at the times of bunker operations (58%). 

These incidents are seen to be happening during the topping up process or when two tanks are simultaneously getting filled during bunker operations. 

The non-availability / improper functioning of walkie-talkies during the toping-up process / multi-tank operations was mentioned as a very critical process. 

A very exhaustive bunker checklist which also mentions the communication procedure – even choice of channel on which to communicate with the shore / barge in case of any discrepancies during bunker operations was mentioned as a measure to avoid errors in the bunker operations.

About a third of the respondents feel that improper interpersonal communication sometimes hampers the correct flow of information, usually from a directing officer to a subordinate, who then further passes on the instructions down to his subordinate.
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Valve control

A majority of the errors involved in engine room regarding improper functioning of the automatic valve control, involved opening /closing of sea chests.

While a few of the respondents mentioned that due to faulty valves, even while using automatic valves along with the manual ones on the sea chests, sometimes leads to partial ingress of sea water, usually at times when ship was fully loaded. 

At times (38%), human error was involved as not enough diligence was paid to put up the notice indicating which sea chest is in operation.
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Leaking hydraulic oil from steering

87% of the respondents mentioned that constant and strict checks were maintained in the steering gear room regarding the oil level and pre arrival / departure checks were always carried out. 

Two incidents were mentioned about the repair (oil change / routine) being carried out on steering gear system during which incidents of air ingress into the hydraulic oil system caused the system to surge and respond sluggishly.

The threat that leakage of hydraulic oil from the system poses is very high, especially during manoeuvring, but respondents were confident about how to combat situations in case of local control of steering gear (failure of telemotor) and they understand that the Fail-safe system would provide additional safety in case of any fault in steering gear system. 
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Control systems failure 

Failure of control systems for critical equipments like main engine, turbine, generators and boilers, according to respondents, was a high risk but low frequency cause happening in the engine room. 

Only 58% of the respondents said they, at least once, had to take on main engine control from the local stand due to the failure of bridge or ECR controls; out of these, only two recalled failure of local control for the main engine. 

They said junior officers (5th and 4th engineers) at times were not familiar with operational aspects of local control of the main engine.

As for the alternators, the main issue according to the respondents was manually taking the alternator on load or off load. 

The automation of the system failing and manual response of the system being sluggish posed a serious threat in the form of a blackout. 

Human error (42%) in setting set-points of high-speed trip, low pressure, high temperature cut-outs was tampered with, during routine checks but quite a few times were never adjusted back to the original set-points.

Close to 60% of the respondents mentioned that they have had to manually fire boilers due to failure of automatic firing systems, and according to them, the familiarity with bypassing the local controls / automation is therefore, very important. 

They said that due to erratic behaviour of water level, high-pressure controllers during critical operations like manoeuvring / discharging of cargo, it was very important to bypass the automation and run the boiler manually. 

Just like in case of alternators, here too, respondents agreed that human error was involved as the cutouts were tampered with for routine checks but never adjusted back to the original set points.

