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Chapter 1 

Introduction 

 

During the project The monitoring engineer, we have investigated the possibilities 

of shore-based maintenance for auxiliaries and propulsion.  

 

 

A monitoring engineer can check auxiliaries and propulsion data of multiple vessels 

at the same time on shore. To make this possible, a monitoring system has to be 

installed on board of a vessel. This monitoring system will be used by sea-going 

vessels. This system will be able to monitor the performance of any propulsion and 

auxiliary systems and will send this data to a monitoring engineer on shore. When 

this data is received on shore a monitoring engineer can supply the maritime 

engineer on board with advice. This maintenance method has a lot of benefits for 

ship owners. The benefits will be described in this final report. Besides that, several 

manufactures are now introducing monitoring systems that make it possible that 

more systems (e.g. auxiliary and propulsion systems) are remotely monitored. This 

topic is chosen because we would like to compare the efficiency of this shore-based 

monitoring system and the preventive maintenance method used on auxiliary and 

propulsion systems on board of vessels. That’s why we have chosen the topic: 

Shore-based maintenance. 
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Problem definition 

 

Maintenance is an important subject but in these days people are not conscious what 

the risks are when an improper maintenance method is used. All machinery parts on 

board of vessels have to be maintained. Maintenance can be divided in several 

methods but the most used method is preventive maintenance (definition of 

preventive maintenance is described in chapter 6). This is also the method that is 

mostly used in these days on board of vessels. The method is based on running 

hours and/or experience of the engineers. 

 

Advantages of Preventive Maintenance 

There are multiple misconceptions about preventive maintenance. One such 

misconception is that PM is unnecessary costly. This way of thinking tells that it 

would cost more for regularly scheduled downtime and maintenance than it would 

normally cost to operate equipment until breaks down. This may be true for some 

components. However, one should compare not only the costs but the long-term 

benefits and savings made by doing preventive maintenance. Without preventive 

maintenance, for example, costs for lost production time from unscheduled 

equipment breakdown will be higher than a scheduled one. It takes less time to 

replace a worn part than a broken part. Also, preventive maintenance will result in 

savings due to a longer effective service life of the system. 

Long-term benefits of preventive maintenance include: 

 Improved system reliability. 

 Decreased cost of replacement. 

 Decreased system downtime. 

 Better spares inventory management. 

Long-term effects and cost comparisons usually favor preventive maintenance over 

corrective maintenance. 

 

When is Preventive Maintenance a option. 

 

Preventive maintenance is a good option if, and only if, the following two conditions 

are met: 

 Condition 1: Engine parts that have a higher risk of being damaged but can 

have a longer lifetime by using preventive maintenance. (parts such as 

injectors, bearing, valves and fuel pumps.  

 Condition 2: Sometimes it can be easier and cheaper to replace the entire 

part instead of replacing specific small parts. When we make the comparison 

about costs of small parts and the entire parts, it can be useful to use 

preventive maintenance. During the preventive maintenance action we 

replace the entire engine part. The overall costs will be lower than with 

corrective maintenance.  
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Companies and manufactures started thinking about solutions to minimize the risk of 

disturbances and to avoid that the machineries are out of order for a long period. 

One of the solutions was introducing maintenance programs. These programs can be 

used as guidelines for scheduling maintenance. The system works but below 

expectations. Monthly or weekly a printout of the maintenance that has been done 

during that period is sent to the office. When these printouts reach the office, it is 

often already too late if something is wrong. So it has been proven that such a kind 

of programs does not solve the problem. On a regular base major disturbances have 

been encountered. This is one of the most important reasons that the company and 

manufacture should be supplied with real-time data. With this real-time data, 

experts are able to monitor a system in real time.  

 

Main question 

 
How can shore based maintenance be used for propulsion and auxiliaries on board of 

vessels?  

 

These systems can be used on: main/aux engines, propellers, shaft bearings and 

azipod propeller systems. All the system values will be monitored and controlled by 

alarms. Using these systems gives the following advantages / disadvantages:  

Advantages:  

- Minimize the risk of unplanned maintenance. 

- Maintenance cost saving 10% - 20% on lifetime.  

- Fuel cost saving of 1% - 4%. 

- Improved system reliability. 

Disadvantages: 

- No monitoring when there is no signal with the satellite.  

- Less experience on board due to the shore engineer.  

- Because alarms come earlier, the ships engineers became negligent in 

maintenance. “It’s just an early alarm so no pressure work”.  
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Sub questions 

 

  

1 What maintenance methods are currently used? 

 

2  How does the data transfer work? 

 

3 Which data can be recorded? 

 

4 How does the monitoring engineer stay in contact with a vessel? 

 

5 What is shore based maintenance? 

 
Research methods: 

 
When the Plan of Approach is approved we start the desk research followed by the 

field research. 

 
We will do a qualitative research on the shore based maintenance system. For this 

research method we speak with the following companies: 

 

Kongsberg Maritime Holland    

Dhr: Rene Zuidam manager merchant marine. 

 

Wartsila             

Contact:  dhr Dan Veen sales manager. 

Interview: dhr Jeroen Betten account manager 

 

 

 
 

During this project we’ve tried several times to contact Caterpillar. They tell us via 

email that they would bring us in contact with the manager of this system. Two 

emails later and still waiting on contact or information. So far Caterpillar.  
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Project borders 

 
What will be investigated? 

 

 We will investigate the shore based maintenance of the propulsion and 

auxiliary systems.  

 
What will not be investigated? 

 
 We will not produce a new system. 

 The costs. 

 We will not investigate the shore based maintenance for any specific system. 

 

In this Project: 

 
In this final report you can read our research about “Shore based maintenance 

applied on vessels”. We have investigated how this system works and what the 

installation requirements are. Other things you can read in the report are: 

 

 Types of maintenance used on board of ships. 

 Interview with engine manufacturer Wartsilla.  

 Interview with captain from vessel with shore based maintenance. 

 Example of the system used on bearings.  

 Recommendation for using these systems.  

 What kind of measurement value’s there are. 
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Chapter 2 
 

What maintenance methods are currently used? 

  

The point of doing maintenance is to avoid and reduce the consequences of failure of 

equipment. This can be done by preventing a failure from occurring, which can be 

achieved by doing preventive maintenance. This type of maintenance is designed to 

preserve and restore the equipment reliability, by replacing worn parts before they 

fail.  

Preventive maintenance tasks include partial or complete overhauls at scheduled 

periods, oil changes, lubrication and so on. In addition Engineers also record data of 

the performance of the equipment. So they know when to replace or repair worn-out 

parts before they cause problems. The perfect preventive maintenance program 

would prevent all equipment failure before it occurs.  

Maintenance methods used on board vessels can be divided into two different 

methods. These methods can be divided in sub groups. The two sub groups are 
corrective maintenance and preventive maintenance.  

Corrective maintenance  

The definition of corrective maintenance is; the maintenance which is required when 

an item has failed or worn out, to bring it back to working order and possibly make it 

better.  

Corrective maintenance is applied on lots of equipment on board of vessels, but the 

limitations of this method are quite clear. When equipment fails you need time to 

repair the part that is broken or worn-out. During this time equipment is out order, 

in addition failures never happen on a convenient moment. For example a main 

engine of a vessel maneuvering on a river breaks down. The cost of repairing or 

replacing the broken machinery parts, is far greater than the cost of the preventive 

maintenance would have been. But the ship has also lost all maneuverability and 

becomes a hazard on the water.  

The corrective maintenance method is applied on systems where reliability is not 

required and the consequences of failure or wear in the systems are not significant. 

the cost of doing preventive maintenance or repairing these systems, is the same or 

even higher than the cost of replacing it. Examples are the television, the washing 

machine and the refrigerator.  

Because of the lack of reliability, this maintenance system cannot be used on 

systems that are critical to guarantee a safe voyage. For example the propulsion 
system, the steering gear and radio equipment.  
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Preventive maintenance  

Preventive maintenance involves doing tests, taking measurements, making 

adjustments and replacing parts of machinery and equipment. In order to detect and 

correct upcoming problems before they become major problems. The tasks 

concerning preventive maintenance are scheduled. These schedules are mostly 

based on running hours. For example when a machine is running for a number of 
hours certain part will be replaced and tests will be done.  

Preventive maintenance is used on equipment and machinery where reliability is 

required. The costs and problems when these systems fail are far greater than the 
money spend on preventing the failures.  

In general, preventive maintenance is considered durable but it is not a flawless 

system. Risks such as human error and equipment failure while doing preventive 

maintenance are possible. To minimize these risks there are forms and checklists for 

performing a scheduled overhaul or replacement. To see what kind of preventive 
maintenance should be applied on a system people look at:  

 OEM (original equipment manufacturer) recommendations.  

 Requirements of codes and legislation within this specific 

jurisdiction.  

 Expert’s opinion.  

 Maintenance that’s already done to similar equipment.  

 The measured values and indications that is important to the 
performance of the system.  

Planned maintenance and condition-based maintenance.  

There are different ways of doing preventive maintenance and can be divided in two 

subgroups: Planned maintenance and condition-based maintenance.  

Condition-based maintenance  

Condition-based maintenance (CBM), in short, is doing maintenance when it is 

needed. This kind maintenance is done after one or more performance indicators 
show that equipment is going to fail.  

The idea behind condition-based maintenance is to try to do maintenance on the 

equipment at the right time. CBM is done by using real-time data to get the most out 

of your maintenance system. The data is used to see what equipment needs your 

attention first and what can wait, so you can be more efficient. Observing this data 

on the performance of the system is also called condition monitoring. this system 

checks the performance of the equipment and machinery, and will intervene when it 

is really necessary. Ideally condition-based maintenance will allow the engineers to 

do only the right things, minimizing the cost of spare parts, reducing the time spent 
on repairs and maintenance.  
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Planned maintenance  

Planned Maintenance (PM) is a scheduled visit of a service engineer to make sure 

that the equipment is operating correctly and trying to avoid any unscheduled time 

the equipment is out of order. Condition Based Maintenance, is preventive 

maintenance, in which the maintenance event is preplanned, and all future 

maintenance is preprogrammed. Maintenance is planned for every item separately 

according manufacturers recommendation or legislation. A plan can be based on 

equipment running hours or date when it was installed. Good example of PM 

program is Main engine maintenance. After so many miles oil should be changed, 
parts renewed, filters cleaned, etc.  

Advantages and disadvantages of different maintenance methods. 

Condition based maintenance can have some advantages over planned maintenance:  

 Improved system reliability.  

 Decreased maintenance costs.  

 Decreased number of maintenance operations result a smaller 
chance of human error.  

Disadvantages are:  

 High installation costs, for smaller or less complicated equipment, 

the maintenance will become more expensive than the equipment 

itself.  

 Unpredictable maintenance periods are causing costs to be divided 

unequally  

 Increased number of parts (CBM installation) that need 
maintenance and checking.  

Planned maintenance has some advantages over Condition Based Maintenance such 

as:  

 easier planning of maintenance and ordering spare parts,  

 costs are spread more equally.  

 no extra costs for instruments for checking the performance of the 
equipment.  

Disadvantages are:  

 Less reliable than equipment with condition based maintenance.  

 More expensive due to more frequent parts change.  
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To summarize 

 

Preventive maintenance is conducted to keep equipment working and/or extend the 

life of the equipment.  

Corrective maintenance, sometimes called "repair," is conducted to get equipment 

working again.  

The primary goal of maintenance is to avoid or mitigate the consequences of failure 

of equipment. This may be by preventing the failure before it actually occurs which 

Planned Maintenance and Condition Based Maintenance help to achieve. It is 

designed to preserve and restore equipment reliability by replacing worn 
components before they actually fail. Preventive maintenance activities include 

partial or complete overhauls at specified periods, oil changes, lubrication and so on. 

In addition, workers can record equipment deterioration so they know to replace or 

repair worn parts before they cause system failure. The ideal preventive 

maintenance program would prevent all equipment failure before it occurs. 
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Chapter 3 
 
Shore based maintenance. 

 

Shore based maintenance is a system that is used to apply remote maintenance on 

board of a vessel. The system is related to preventive maintenance. 

It is used on propulsion and auxiliary systems on board of vessels. On the engines 

and auxiliaries systems sensors have been placed. They are connected to a digital 

control unit. The digital control unit is connected with the ship’s internet connection 

and sends the data to the computer system of the company on shore. At this 

company an engineer is watching the parameters of the ship. If the values change 

and reach the critical limits an alarm will be given. He will contact the ship and 

inform them about the changes of values. He will give solutions for the problem or 

for adjustments. 

 

The “monitoring engineer” is specifically educated for certain systems where the 

engineer on board is educated for general systems. By using this system companies 

can save a lot of money. When an engine is running smoothly they can decide to 

extend the maintenance. When there are no problems the running hours become 

more and money will be saved because of extended maintenance intervals. 

 

When they connect the “Shore based maintenance” system to an active maintenance 

management system they can make a better planning for maintenance and save 

more money. Every year it can save 3% on lube and fuel oil and 5%-15% on the 

maintenance costs. These numbers are shown in the magazine Marine propulsion 

and were found during our desk research. 
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Chapter 4 

Data transfer. 

There are several monitoring points and sensors installed on the auxiliary and 

propulsion systems. These monitoring points and sensors are capable to convert 

their input signals in to a digital signal that can be displayed on a computer. When 

this computer reads a value which exceeds the preset parameters precautions will be 

taken. E.g. in case that the lubrication oil pressure drops below a set point.  

 

Usually they collect all these parameters in an administration and send them 

periodically to the office. In these days there are better communication facilities that 

make it possible to send the data via e-mail ashore. A condition report will be made 

up by a specialist who will use the data from the computer. In this report he 

describes the actual condition of the system and gives any advice about actions that 

have to be taken.  

 

Companies and manufactures are now looking ahead to develop a system that 

makes it possible to provide them with real-time data.  

 

What is real time Data? 

Real time data means that the parameter can be remotely read from a computer 

ashore.  

However Wartsilla does not always uses real time date as described above. Their 

condition based maintenance system stores the data onboard the ship and is send to 

Wartsilla once a day, once a week, or once a month. In their opinion it is not 

necessary to have real time data transfer for all the parameters. Though the critical 

points can be continuously checked. Also the crew can decide what data is send, for 

example when a certain parameter is showing unexpected values. 

 

What should the system be capable to do?  

This system should be capable to allow the monitoring-engineer to read the actual 

parameter of the system.  The monitoring-engineer will be able to monitor the 

condition of these auxiliaries and propulsion system at any time.  

 

How does the data transfer work? 

The equipment that is necessary to make the data transfer possible and reliable is: 

 

 Appropriate sensors and monitoring equipment.  

 A computer system where all these sensors and monitoring points are linked.  

 Internet connection. 

 

The data from the monitoring points and sensors are linked to a database system. 

The recorded data might be e.g.: temperature in the combustion chamber, vibration 

of the shaft bearings, lube oil quality and so on.   

  

There are many methods that can be used for monitoring.  

It depends on the owner which he prefers to use. One of the methods is: 

 The parameters of the auxiliary and propulsion systems might be constantly 

monitored via internet. 

 

By selecting the system that the monitoring-engineer wants to check, the real-time 

parameters can be displayed on the monitor.  
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Chapter 5 

Data recording. 

 

We look at what needs to be recorded to get a proper overview of the performance 

of the engine. To be able to give a quality judgment about this performance, we 

need as much useful data as possible. Enough that all the critical parameters are 

shown and can be taken into consideration, but no unnecessary ones so the 

monitoring engineer will not get confused and overlooks alteration in the data which 

can lead to unnecessary problems. 

 

Besides a clear overview, the need to record the data given to the engineer from the 

parameters is also very important. If this is done correctly, an engineer can spot 

alterations in the systems quickly and can act before real problems occur. 

 

To make this shore based monitoring system work so that it is useful for engineers 

the following parameters are monitored: 

 

 RPM 

 Vibrations    -e.g. shaft bearings 

 

 Cooling water    -temperatures (before and after engine/cooler) 

-pressures (LT/HT and sea water)       

 Lubricating system   -the flow 

-temperature before and after the   engine/cooler 

-Tank levels (gearbox, Sump tank, cylinder oil) 

 Fuel system    -the flow,  

-temperature before it enters the engine. 

-Viscosity. 

 Exhaust gas temperature 

 Air system    -scavenging air pressure and temperature  

 

 

The cooling water, lubrication, scavenging air and exhaust gases are shown per 

cylinder to give a clear overview. 

 

 

In these days with more advanced technologies it is possible to provide the engineer 

with data that years ago were not available or hard to obtain. For example ABB has 

developed a system that monitors the combustion parameters all the time instead of 

once a month. This way ABB can judge the performance of the engine and the 

cylinders individually. This system is called the Cylmate system. For this project we 

are not focus on this system made by ABB. It is only mentioned as an example.   

 
By using the shore based monitoring system an engineer can access all the 

parameters of the engine at any given moment instead of how it used to be when by 

filling out a journal twice a day. This way trends and alterations can be picked up a 

lot quicker. So engineers can be much more proactive and faults in the systems can 

be traced back to the source. By doing so the engineer can reduce the time the 

engine is down and get it back running as soon as possible.  
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Chapter 6 

Contact between a vessel and the monitoring engineer. 

 

The power of shore based maintenance is an extra look out on shore. The monitoring 

engineer can keep an eye on different parameters of different systems. How and 

when the data is sent to the shore is possible in different ways. Each system has its 

own pros and cons.  

 

 

There are two different types of shore based maintenance. 

 

1. Live recording via an internet connection (real time). 

2. Storage of data on board and transmission. 

 

Live recording via an internet connection. 

When using this method an internet connection on board is compulsory. This method 

is also the most efficient because the monitoring engineer can see the data of any 

part directly on for example ponpowerinsight. When in this case any irregularity 

occurs the monitoring engineer can contact the vessel immediately. 

 

Storage of data on board and periodic transmission. 

In this case all the data is recorded and saved on board and a file with all the data is 

sent ashore via for example mini M (Inmarsat).  

 

Communication with the vessel 

 

Communication can be done live via an internet connection. This is a relatively 

expensive solution but live monitoring is only possible in this way. To send stored 

data via a specified schedule Mini M is an easy and cheap way to go.  

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 

http://www.pon-cat.com/nl/Pon-Power--Pon-Equipment/Pon-Power/Pon-Power-Netherlands/ponpower-caterpillar-pon-cat/Service/Pon-Power-Insightcom/
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Monitoring system for bearings of main engines. 

 

Introduction. 

 

Friction heat arises due to the rotary parts in the engine and the explosion in the 

combustion chamber. One of rotary parts in the engine is the crankshaft. This is the 

most critical part in an engine construction.  

In this subject we will describe the problems that might be occur by misusing, or 

carelessness of the crankshaft bearings. The solutions for these problems will be 

described in this subject too. 

 

The weight of the crankshaft and the load created by the power stroke is observed 

by frames mounted in the crankcase. To allow a good rotation of the shaft and to 

avoid wear of the crankshaft and (or) the frames, as it has been mentioned above, a 

bearing of a weaker material is installed between the crankshaft and the frame, the 

material choice is also depending of the material characteristics. This bearing is 

named: Main Bearing. 

The reason that a weaker material has been choose, is to minimize the risk of 

damage on the two surfaces of the crankshaft and the frame when the crankshaft is 

loaded (when the engine is in operation). With other words, in case an engine is 

overloaded or any other problem, this bearing will be damaged before the 

crankshafts do. 

 

These are the type of materials that these bearings might be made of: 

 Aluminium bimetal  

 Trimetal  

 

Problems that might be encountered with these bearings. 

 

The most frequently occurring situations are 

 Damage caused by foreign particles 

 Deep punctual cavitations 

 Fatigue rupture of the lining materials 

 

Most of these problems occurred due to negligence of persons on board of vessels.  
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The pictures illustrated show the result of the problems mentioned above. 

 

New condition of aluminium bimetal bearings 

 
 

 

  

Damage caused by foreign particles 
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Deep punctual cavitation 

 
 

 

 

 

 

 

 

 

Fatigue rupture of the lining materials. 
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The monitoring system 
 

An engine is standard equipped with alarm and stopping devices. The main bearing 

monitoring system detects and acts on the main bearing 

temperatures. In case of an increasing temperature, first an alarm and then a 

stop signal will be given at pre-setted values.  

 

The monitoring package consists of the following items: 

 Temperature sensors, connecting heads and special tools 

 Terminal box and cable kit. 

 Monitoring system and multi-core cable. 

 

See next page for the system overview. 

 

The following pictures illustrate the system overview.
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A sensor is mounted in the bearing as it is illustrated here. This temperature sensor 

used is the PT100 sensor. This means that at a temperature of 273 K, a resistance of 

100 Ω is measured.  

 

 
 

 

 

 
 

 

 

The cable of the sensors is than mounted in the terminal box. These cables must be 

routed in such way that they will not be in contact with oil or water or other 

abnormalities that might disturb the function of the monitoring system. 

And from the terminal box, the alarm wires and cables are routed to the temperature 

alarm unit. 

 

Temperature alarm unit 
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Conclusion 
 

 

The information found during our desk research shows the possibility of the 

monitoring engineer. By combining several techniques into one computer system it 

allows the manufacturer to analyze these systems from a distance.  

 

Several companies offer monitoring systems in their package. For example: 

Wartsilla, Kongsberg Maritiem and Caterpillar. They can apply these systems on new 

build engines or install it on older engines. Applying these systems should give a 

high reliability because they detect possible faults or errors earlier. 

This will save a lot money and work.       

 

Using a condition monitoring system give the following advantages:  

 

- Fuel cost savings 1 – 4 % through optimized operation and maintenance. 

- Maintenance cost savings in range of 10% to 20% during the life time 

through optimized operation and maintenance.  

- Increased component life time. 

- Reduced number of unplanned stops. 

- Reduced number of failure.  

- Improved maintenance planning. 

 

According to the literatures the efficiency of auxiliary and propulsion system will be 

prolonged. This means that the maintenance cost can be reduced considerably.  
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Source 
 
 

Pon Power – Caterpillar engines: general information about how the system works. 

 

http://www.pon-cat.com/nl/Pon-Power--Pon-Equipment/Pon-Power/Pon-Power-

Netherlands/ponpower-caterpillar-pon-cat/Service/Pon-Power-Insightcom/ 

 

Pon Power Insight: world wide login for monitoring auxiliaries and propulsion. 

 

http://www.ponpowerinsight.com/ModBusGateway/Scada/ScadaInsight.jsp 

 

 

Marine Propulsion: general information about the application of condition monitoring 

on wartsilla engines and thrusters. Edition October/November 2010, 

December/January 2011, February/March 2011.   

 

http://www.rivieramm.com/publications/Marine-Propulsion-and-Auxiliary-Machinery-

6/digital-edition-174 

 

Schuttevaer: inform the seafarer about the upcoming “Shore based maintenance” 

and introducing company’s who are testing the systems. 

 

http://www.schuttevaer.nl/nieuws/zeevaart/nid9239-machinist-zeeschip-straks-aan-

de-wal.html 

 

Shore support: information about the tested vessels. 

 

http://www.shoresupport.nl/index_wal.php 

 

Shore support: interview with ship owner about the experience over SBM.  

 

http://www.shoresupport.nl/career_intro.php?c=61 

 

Condition monitoring system: General information about condition monitoring 

 

http://www.conditionmonitoringsystem.com 

 

 

Kongsberg maritime: Information about engine and bridge monitoring systems 

 

http://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/87907B681C53A7BA

C1257316003BC367?OpenDocument 

 

 

 

 

 

 

 

 

 

http://www.pon-cat.com/nl/Pon-Power--Pon-Equipment/Pon-Power/Pon-Power-Netherlands/ponpower-caterpillar-pon-cat/Service/Pon-Power-Insightcom/
http://www.pon-cat.com/nl/Pon-Power--Pon-Equipment/Pon-Power/Pon-Power-Netherlands/ponpower-caterpillar-pon-cat/Service/Pon-Power-Insightcom/
http://www.rivieramm.com/publications/Marine-Propulsion-and-Auxiliary-Machinery-6/digital-edition-174
http://www.rivieramm.com/publications/Marine-Propulsion-and-Auxiliary-Machinery-6/digital-edition-174
http://www.shoresupport.nl/career_intro.php?c=61
http://www.conditionmonitoringsystem.com/
http://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/87907B681C53A7BAC1257316003BC367?OpenDocument
http://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/87907B681C53A7BAC1257316003BC367?OpenDocument
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Appendix 
 

Interview with ship-owner about Shore Support 
 

The MV Panta Rhei (Wagenborg) is one of the 23 vessels that join the project Shore 

Support. Last April, shipyard Peters in Kampen (The Netherlands) delivered the 

vessel to the ship-owner Lars But (32), who named her to his favourite beach club in 

Vlissingen. Besides this, Panta Rhei stands for ’everything is in a state of flux’ that 

could also symbolise the project Shore Support.  

 

Lars But grew up in Vlissingen and joined the local maritime school to become a 

seafarer. After ten years sailing for Universal Marine, he took the next step in his 

career as a ship-owner in 2006, acquired a vessel and named her Panta Rhei. After 

two years, he sold this vessel and the new MV Panta Rhei was already waiting for 

him at the shipyard. The sailing area is generally North-West Europe in summertime 

and adding the Mediterranean during winter. 

 

How did you become familiar with Shore Support and what made you decide to join 

this project?  

 

"I heard of the project Shore Support via Izak van Rhijn (Superintendent at 

Wagenborg) and understood that a mandatory Chief Engineer for this type of vessel 

could be replaced by a Maritime Officer (Marof). I agreed immediately to join the 

project and became one of the test vessels. Since the delivery of the ship, I sail with 

the new formation. The reason to join was for me the fact that the Maritime Officer 

could also take over some watchkeeping hours on the bridge. I was also aware that 

finding a qualified Chief Engineer would be a bigger burden than finding an officer." 

 

Do you see any more advantages of the new concept for the short sea industry?  

 

"Yes, definitely! Now I can spend more time doing maintenance on deck and 

executing captain issues. This of course helps me to keep the vessel in good 

condition. Further, the atmosphere on board is more confident because of the Dutch 

nationality of the Marof on board. I think this also keeps the rest of your crew on 

board. At last, there are new opportunities for Dutch seafarers to sail in the short sea 

industry." 

 

What kind of experiences do you have with shore based maintenance?  

 

"The engine on board of the Panta Rhei is a 1249 kW Caterpillar. We have 

experienced some issues we couldn’t solve ourselves. The Customer Service Centre 

of Caterpillar is 24-hours available and gave us excellent support during these 

moments. Very experienced people are working on this department." 

 

 

 

 

 

Taking the shore based support in mind, how do you think about the responsibility of 

the captain?  
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"I do not see any issue for changing the responsibility of the captain. The captain will 

always be held responsible in any event. Next to that, if someone ashore advises the 

Marof to follow certain steps in the engine room to solve a problem, I am kept 

updated." 

 

How does your environment react on the project Shore Support if you explain the 

objectives?  

 

"When I speak to ship-owners in similar situations, they agree that technical 

developments caused ship’s engines to be twenty times better than twenty years 

ago. Repair maintenance has more changed to preventive maintenance and engine 

suppliers can now precisely follow the condition of the engines ashore. Engineers on 

board short sea vessel don’t overhaul the engine anymore."  

 

What is your personal opinion on the project Shore Support?  

 

"If a Chief Engineer joins our crew, I am sure that he would be bored very quickly 

because of the reduced activities in the engine room. I am very confident about the 

project Shore Support and hope that the STCW regulations will amend accordingly. 

To be honest, I take the view that it will happen and promote the project in a 

positive way." 
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Report of “Maritime career expo”  

 
On Wednesday 20th of April we visited the maritime career expo in Rotterdam. This is 

a market for maritime shipping companies. On this market the companies show the 

latest innovation on navigation and technical base. For our project we were looking 

for technical companies how and if they are using any kind of shore based 

maintenance. On the market we visited two companies. These companies are: 

 

   
 

Provides a broad range of automation and navigation systems, as well as ship 

simulators for both merchant and naval ships. 

 

In our conversation with Kongsberg we received global information about the 

automation systems on propulsion and auxiliary systems. Kongsberg is using this on 

offshore vessels. By mail we receive more information.  

 

 
 

Caterpillar dealer of Pon Cat diesel engines, gas engines and generators. 

 

From the company Pon Cat we have already some information. We found it on their 

web site. On the market we handed our questionnaire. Later this week we will 

receive a reply by mail.  
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Maintenance NEXT 
 

 

 

 

 

 

 

 

 

 

On April 14th project group 3 went to the maintenance next in ahoy. 

 

This market is maintenance oriented. Maintenance used to be to bring broken parts 

back to their original state but it is more and more beginning to look like 

improvement of parts. This market is an interesting source of information about new 

maintenance solutions. 

 

We talked especially with “condition monitoring systems”. They are working mostly 

with electrical machinery. By using the right condition monitoring system 

and vibration analysis equipment, you can identify any changes in the critical 

parameters of the machinery, such as: 

 

1. Vibration  

2. Temperature  

3. Speed 

 

 

When these data are recorded it is easy to detect any faults and anticipate in an 

earlier stage. 
Predictive maintenance techniques help determine the condition of auxiliary and 

propulsion systems in order to predict when maintenance should be performed. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

http://www.maintenancenext.nl/home
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Interview Wartsila 
 

1. The reason for introducing these systems: 

1.1 What is the reason that such kind of systems is introduced? 

It’s a broad question, but the reason that such kind of systems had been 

invented, is try to minimize the risk of emergency repairs. The shipping industrial 

is sectors were a lot of money is earned by the ship-owners. If a vessel is not 

able to accomplish their mission due to a breakdown of the machinery’s, will 

result that the ship owners will lose a lot of money and there will be no benefits.   

The background of this system is enable the manufacture to analyze the 

parameters and supply the ship owner with advice about the condition of the 

systems. E.g. when the parameter of a bearing is analyzed, the manufacture 

might be able to calculate how many running hours more an ship might sale and 

when the bearing have to be replaced. But it is always up to the ship owner when 

he likes to perform the maintenance.  

 

 1.2. How long it has been worked on these monitoring-systems before it 

was launched on board of sea-going vessels? 

These monitoring systems have been developed since years already but they 

were used for trying to avoid emergency maintenance.  

In an engine you have several bearings that have to maintain. When an engine is 

made, the manufacture will stipulate a fixed interval that these bearing have to 

be replaced. The time between intervals might be extended when these 

monitoring systems are applied on engines. e.g. If it’s stipulated by the 

manufacture that a main bearing has to be maintained after 12.000 running 

hours, it might be increased up to 16.000 running hours if a condition monitoring 

is applied. 

 

As it’s has been described above, the data’s obtained from these systems will be 

analyzed by the manufacture. By doing this they will try to estimate the risk of an 

emergency maintenance. But the data’s obtained are not 100% reliable because 

the sensors are attached on machinery that vibrates considerably. But through 

the years a lot of experience has been accumulated with these monitoring 

systems whereby the data’s obtained from these systems might be compare with 

the data from there archive. By comparing the data from an engine and the data 

in the archive, makes the ability to improve the monitoring system through the 

years so the data’s might be more reliable.  
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2. Monitored systems: 

2.1. What maintenance methods are currently used on the systems that are 

monitored by this condition monitoring systems? 

The client decides what kind of maintenance method he would like to use on his 

ships. An engine is standard provide with a power management system if it’s 

made by Wartsila. This is the system that constantly monitors the engine, raise 

an alarm in case of a malfunction of the engine and reduce the power on the 

engine by slowing down the engine. But a client in not required to purchase a 

condition monitoring system. 

Nowadays you have companies that sail with Maritime Officer (M.O.) and 

companies that sail with Engineers. The condition monitoring systems is mostly 

purchased by companies that sail with M.O. These are the companies that will 

outsource their maintenance. Agreements will be made between both parties 

about what kind of maintenance will be outsourced. If a company choose for a 

condition monitoring system from Wartsila, then is Wartsila able to connect a 

computer on the power management system.   

The condition monitoring will not be a preference for companies that sails with 

certified engineer.   

 

2.2. What kind of systems is now monitored with these monitoring systems? 

This condition monitoring system is able to monitor several systems for auxiliary 

and propulsion system. When a client likes to applied these systems on his 

vessel(s), two different monitoring systems has to be purchased. Due to the fact 

that these 2 systems are completely different it’s impossible to purchase one 

monitoring system that is able to monitor auxiliary and propulsion system. Up to 

now the monitoring systems mated by Wartsila is able to monitor; 

 Engines 

 Propellers 

 Azipot propellers systems 

 Shaft bearing 

 

2.3. Which mechanical parts of these systems are constantly monitored? 

 Bearings 

 Condition of a cylinder by measuring temp and pressure in the combustion 

chamber 
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3. Applicability: 

3.1 On board of what type of vessels are these conditions monitoring 

systems applied? 

What has been noticed is that these monitoring systems are used on board of 

vessels that have different priorities. And those priorities are: 

1. Vessels that will lose a significant amount of money when they are 

unplanned stopped. 

(E.g. pipe layer) 

2. Vessels where a high reliability is required. 

(E.g. Tankers and vessels carrying dangerous goods) 

  

But sometime these systems are also applied on type of vessels that is not 

mentioned on the group above. Wartsila has just agreed with a cruise line to 

install these systems on their propulsion system. 

 

4. Contact:  

4.1 How does the real-time data transfer work?  

The term real-time data transfer doesn’t work like internet at home. It’s up to the 

client on what regular interval he would like to send these data to Wartsila. It 

might be sending on a daily, weekly or monthly basis. 

Through the years a manufacture accumulate a lot of experience on an engine, 

and beside that there is a several critical points in an engine that a manufacture 

likes to constantly been monitor and analyzed. The persons on board can also 

decide what kind of extra data they would like to send ashore. When the 

agreement is made between Wartsila and the client, it will be written which data 

is compulsory to send ashore and which data might be sending ashore as extra 

information. 

The computer that is connected to the management system also has the 

possibility to connect an internet or satellite antenna. The interval between data 

transfer depends of the client wishes, type of vessel, and the type of work that 

the vessel is performing. 

4.2 How are these data analyzed by your company? 

When these data are received at the centralized datacenter, they will be analyzed 

by experts. The number of the parameters can be shown in numbers of in 

diagram. The company have a lot of experience with a type of engine and beside 

that, there is several vessels that are sailing with that type of engines and that is 

monitored by a condition based system. The experts will compare the received 

data from an engine with their database.  

4.3 How does your company inform the ship owners about the condition of    

the equipment on board? 

After all analysis a report about the condition of the engine is made for the client. 

When an outlier has been observed in the parameters, the experts will give an 

advice about action to be taken. 

Such kind of advice might be: 

 Reducing the power that an vessel is using 

 That a maintenance have to be scheduled as soon as possible 

 Extra attention have to be paid on a mechanical part 
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As it’s said, Wartsila give an advice about actions to be taken. Wartsila is not able 

to plan maintenance for a vessel because the owner is the only one that knows 

what kind of work the vessel is performing and when is the best time to do 

maintenance. Wartsila is able to calculate how long they can still use a part if the 

power on an engine is reduced. 

 

 

5. The efficiency of these monitoring systems: 

 

5.1 What is the efficiency of these monitor-systems over short & long 

period? Is this demonstrable with an efficiency diagram? 

The efficiency of these monitoring systems over a short and a long period is 

related to each other. Over a short period a disturbance might be detected, and 

the proper action has to be taken. As result will be noticed that a systems will 

work longer and your maintenance costs will be reduced.   

 

5.2 Is there any efficiency’s if the monitored systems are maintained by the 

personal on board or by professionals of your company? 

It depend what kind of maintenance that have to be performed and what kind of 

agreements have been made with the client. Mostly client prefer to do the regular 

maintenance by the crew on board, and meanwhile such maintenance as 

changing a mean bearing of an engine is perform by Wartsila. Nowadays you 

have also companies that are certified to do all kind of maintenance on systems 

developed by Wartsila.     

The quality of the work gave depend of the situation and the type of 

maintenance. It happen on a regular basis that the technician of an original 

equipment manufacturer (O.E.M.) are not specialized in all kind of maintenance 
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(e.g. welding an exploited crankcase), whereby the quality of an external 

maintenance company a better result give in compare with the O.E.M. 

 

5.3 Is the purpose of these systems to reduce the man power on board? Or 

are these systems introduced due to the fact that there are less skilled 

engineers nowadays? 

Absolutely not, these systems are developed to minimize the risk of unplanned 

maintenance.  But the last times we’ve start hearing from companies that there 

is a shortage of qualified persons and they have start doing researches to see if 

there are any possibilities to remedy this problem.  
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Dagen Derrelwin 
Currial 

Jasper 
Kleijweg 

Elmar de 
Groot 

Koen van 
Montfoort 

16 Feb 2011 3 3 3 3 

17 Feb 2011   1  

18 Feb 2011     

19 Feb 2011     

20 Feb 2011     

21 Feb 2011   1  

22 Feb 2011 3 3 3 3 

23 Feb 2011 1    

24 Feb 2011     

25 Feb 2011     

26 Feb 2011     

27 Feb 2011  1   

28 Feb 2011 2    

01 Mar 2011 4 4 4 4 

02 Mar 2011  1   

03 Mar 2011     

04 Mar 2011     

05 Mar 2011     

06 Mar 2011     

07 Mar 2011     

08 Mar 2011 3 3 3 3 

09 Mar 2011  1  2 

10 Mar 2011     

11 Mar 2011     

12 Mar 2011     

13 Mar 2011     

14 Mar 2011  2   

15 Mar 2011 4 4 4 4 

16 Mar 2011     

17 Mar 2011     

18 Mar 2011     

19 Mar 2011     

20 Mar 2011     

21 Mar 2011 1    

22 Mar 2011 1 1 1 1 

23 Mar 2011 5 5 5 5 

24 Mar 2011     

25 Mar 2011     

26 Mar 2011     

27 Mar 2011     

29 Mar 2011 3 3 3 3 

30 Mar 2011     1   

31 Mar 2011         
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1   Apr 2011         

2   Apr 2011         

3   Apr 2011     1   

4   Apr 2011 3 3 3 3 

5   Apr 2011 1       

6   Apr 2011         

7   Apr 2011         

8   Apr 2011         

9   Apr 2011         

10 Apr 2011   2     

11 Apr 2011 1  3  

12 Apr 2011  2 2  2 2  

13 Apr 2011 3  1  3 1  

14 Apr 2011         

15 Apr 2011         

16 Apr 2011      2   

17 Apr 2011         

18 Apr 2011     

19 Apr 2011     1  

20 Apr 2011         

21 Apr 2011         

22 Apr 2011 2  2 2  2  

23 Apr 2011         

24 Apr 2011        

25 Apr 2011     

26 Apr 2011         

27 Apr 2011         

28 Apr 2011         

29 Apr 2011         

30 Apr 2011         

1   Mei 2011        

2   Mei 2011     

3   Mei 2011     

4   Mei 2011         

5   Mei 2011         

6   Mei 2011         

7   Mei 2011         
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Abbreviations 
 
CBM = Condition based monitoring 

 

E.G. = Exempli gratia (Example) 

 

HT = High temperature 

 

LT = Low temperature  

 

Mini m = System that sends stored data for the maintenance program 
 

OEM = Original Equipment Manufacturer  

 

RPM = Revolutions per minute 

 

SBM = Shore based monitoring 


