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View from the bridge – Wärtsilä 3C 
AU T H O R :  Re i j o  G ra n q v i s t ,  P r o j e c t  M a n a g e r  3 C ,  W ä r t s i l ä  S h i p  Po w e r  

The Wärtsilä 3C Control and 
Communication Center offers the 
very latest in fully integrated vessel 
control systems. It also enhances the 
ergonomic working conditions for 
those manning the bridge. 

Bridge design in the past 
Ever since global shipping began using 
motorised vessels, the design and lay-out of 
the bridge has been the subject of interest. 
Over the years it has become increasingly 
important. For many decades, ship controls 
and communication remained relatively 
simple, and the engine room and bridge 
were located far from one another within 
the minds of those who operated the vessel. 
Over the past three decades, however, 
development in this field has been very fast. 

Electronic navigation arrived, and with it 
came both improvements and challenges 
on the bridge. Automation did the same in 

the engine room. Equipment manufacturers 
were competing to produce more and more 
sophisticated equipment and systems. 
Software applications were introduced that, 
because of conflicts within the integration 
of the various systems, served only to create 
more grey hair than satisfaction. As a result, 
navigation equipment manufacturers began 
to increase their co-operation with 
automation and propulsion equipment 
manufacturers. Mergers started to appear. 
This has led to improved results in systems 
integration, and less trouble for the 
owners and yards. Or has it? 
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Fig. 1 – Cruise-Ferry bridge controls. Fig. 2 - Aeroplane cockpit controls. 

Let’s take a look back at when integrated 
bridges first appeared on the market. 
Before that time, bridge design was 
nothing more than a jungle of controls 
and push buttons, scattered around in 
whatever space was available within 
the standard consoles. Enormous steps 
have been taken since then, and special 
thanks are due to the Finnish-Swedish 
ferry operators. Navigation within the 
Finnish and Swedish archipelagos, between 
thousands of islands and islets, is extremely 
challenging - especially in bad weather 
conditions. There was a clear demand for 
an improved bridge design that would 
provide more efficient, ergonomic, and safe 
operation. The so called “cockpit” 
arrangement became a reality mainly 
because of those vessels. Major cruise 
lines soon joined the trend. 

Automation 
What is the actual role of automation 
onboard a vessel? Automation is generally 
associated with electrical systems within 
the engine controls, and with their safety 
and sub systems. The machinery control 
interface handles a large amount of engine 
status data. It also processes multiple tasks 
necessary for the efficient and safe 
operation of the machinery. The status of 
the relevant systems, and their subsystems, 
is monitored and partly controlled through 
an automation display. Traditionally, 

the automation operator station was 
located only in the engine control room, 
but today it can be also found on the 
bridge in certain types of vessels. 

The increasing number of automated 
functions has resulted in a drastic 
reduction in engine room crew levels. 
In the aviation world, the development 
of automation went hand in hand with 
advances in navigation. This was not 
the case in the maritime sector. As a 
consequence, there are still significant 
differences between the approaches in 
design for these applications. Aeroplane 
cockpits are designed with an extreme 
focus on human behaviour, performance 
and safety, all at the same time (Figure 2). 

As mentioned above, ferry operators 
started to realise this and initiated giant 
steps towards the cockpit arrangement 
and procedures, just like in aviation. 

Relationship between 
navigation and automation 
Recent developments within navigation 
and automation have increasingly shown 
the importance of integrating all the 
various systems. Traditionally, automation 
was designed to perform and monitor 
multiple tasks related to engine controls, 
safety systems, and other electronically 
controlled sub systems. At the same time, 
dependencies between the bridge and the 
engines, propulsion, and automation are 
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ever increasing. Although they have always 
existed, their importance has not been 
recognised in the way that we see it today. 
Efficiency and safety are both important, 
but when it comes to critical functions, 
the human factor must also be taken into 
serious consideration. Automation should 
not increase the work load of the operator, 
but rather assist him with decision making 
to avoid making critical mistakes. 

We may ask ourselves if an aeroplane 
is controlled and navigated with the same 
principals and equipment as a motor ship 
is today. The answer should be yes, but the 
amount, type, working environment, and 
complexity of the systems and equipment 
are different. So why do we still have 
a concrete wall between the engines, 
automation, propulsion and bridge? 
In aviation they are all one. 

Control & communication 
Needless to say, ship communications are 
much more than a chat around the coffee 
table. In addition to human contact, 
communication is also needed between the 
various systems and equipment onboard. 
A huge number of messages are sent 
between the control and monitoring 
systems, and they are all handled with or 
without human involvement. Systems are 
designed to analyse data and even perform 
commands without need of human 

intervention. Warnings and alarms are 
generated to raise the attention of the 
operator. The complexity of the systems 
and software functions increases the 
negative, and often unconscious, feeling 
of “losing control”. Is it the machine or 
I who has the controls? Furthermore, over 
confidence in computerised electronics has 
raised much concern. As a result, we are 
still struggling to reduce human errors. 

In order to optimize efficiency 
without compromising safety we need 
an intelligent, user-friendly interface 
platform, with sufficient redundancies to 
eliminate human errors before they occur. 

The Wärtsilä 3C - Control and 
Communication Center 
Classification societies and regulators 
in general are fighting with demons to 
reduce the amount of accidents caused 
by human error. It is hard to understand 
why the majority of all accidents are still 
caused by human influence, in one way 
or another, despite all the efforts made to 
enhance competence, certification and 
training. It is easy, in the circumstances, 
to point the finger at the equipment 
manufacturers and system providers, since 
as the work onboard becomes easier, the 
equipment becomes more complicated. 
The only way to tackle the problem is to 
provide more user-friendly solutions. 

Fig. 3 – Console. 
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Fig. 4 – Multifunction displays. 

Adaptive learning by “trial & error” O� Common alarm system activities (pitch, RPM, power, rudders 
does not really fit today’s challenging (BNWAS, IAS, AMS etc.) etc.), and other variables such as hull 
vessel operations. We cannot survive All bridge alarms, including the resistance, environmental conditions, 
without those electronic aids and software automation alarms, will be integrated dynamic stability (trim), and track 
applications, and in order to make into a single common alarm centre. keeping data. Based on this information, 
operations more safe, efficient, ergonomic, Priorities will be set according to the optimizer may be utilized to suggest 
and productive, we need to understand the the applicable rules and regulations. alternatives for power generation by 
vessel as “one entity”. This is only possible Compared to existing bridge alarm shutting down or starting generators, 
by a total systems-integration, and we are systems, this has the advantage of based on the pre-planned voyage data 
already on that path whether we want it muting certain multiple equipment provided by the ECDIS (Electronic 
or not. By combining and utilizing all alarms during a sensor failure. A sensor Chart Display and Information System). 
available information in a prudent way, performance monitoring system tracks 
we optimize the operator’s target setting the performance of each sensor, and if O� Weather routing (integrated 
activities. Information sharing between one of the sensors is detected as being weather display in ECDIS) 
the vessel automation and the integrated faulty, a warning signal is displayed. A weather chart can be overlaid on 
bridge is the key issue for the Wärtsilä 3C. However, it is with only one audible the ECDIS display (over the chart). 

alarm, rather than from each and The prevailing weather and forecasts 
The Wärtsilä 3C Control and every piece of equipment dependent can be shown directly on the chart 
Communication Center will enhance the on that sensor. Previously, all related if desired. Weather Routing services 
overall operation of the vessel through: equipment needed to be muted may be applied. This would assist in 
O� Harmonised, easy to use control separately. The required action (sensor making difficult decisions whilst sailing 

and monitoring (interchangeable change) may be automatic or manual. in seasonal cyclone areas, or suchlike 
multifunction displays). challenging conditions. 
The new panel design, together with O� Central dimming 
optimized consoles, creates an efficient, All dimming can be done O� Speed pilot (linked to the Ecometer/ 
ergonomic, and safe working from one location only. Optimizer) 
environment. Multifunction displays Voyage data is available via the ECDIS 
enable monitoring and tasks to be O� Ecometer (linked to the Wärtsilä (pre-planned voyage plan). The 
performed from any of the operator Optimizer) following modes can be selected 
stations - separately or simultaneously Fuel consumption is monitored by the in speed pilot: 
at any time. The Radar, Conning and optimizer and displayed via the Voyage Z�Set speed 
ECDIS display can be selected from any Efficiency Display. The optimizer is Z�Profile speed (the entire voyage 
of the multifunction displays, including constantly in communication with divided into legs/waypoints) 
the automation and propulsion control the Power Management System, Z�Arrival mode (ETA = Estimated Time 
displays. Navtex, and the weather chart, performing analysis and prognosis of Arrival) 
can be displayed online via ECDIS. functions based on current and past – In set speed mode, the vessel will 
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Fig. 5 – Voyage efficiency. Fig. 6 – Weather chart. 

follow the exact speed selected. 
– In profile speed mode, the vessel will 
follow the selected leg speeds. These 
may include speed limit areas, or 
otherwise congested or shallow waters 
where speed reduction is required. 
It will automatically reduce or increase 
the speed according to the pre-
programmed speed set for that leg. 
– In arrival mode, the speed is set so 
that the pre-planned arrival time is 
achieved, in accordance with the voyage 
plan. It will automatically increase or 
reduce the speed accordingly, within 
the set margins. 

The speed pilot is linked to the 
ecometer/optimizer for improved and 
optimized performance (minimized 
consumption and emissions). 

O� Enhanced steering controls, adaptive 
autopilot (radius-, track-, course 
and heading controls with online 
predictor functions) 
The adaptive autopilot reduces fuel 
consumption by optimizing the rudder 
activity. It will automatically reduce or 
increase the reaction time and rudder 
angle in accordance with the prevailing 
environmental conditions (wind, sea 
and current). The Predictor function 
provides an accurate indication of 
the vessel‘s position and heading within 
the pre-set time during turns or 
manoeuvres. The predictor time can 

be set independently. The predicted 
position and heading of the vessel will 
be shown with dotted lines (“ownship 
symbol”) on the display. The Online 
Predictor function deviates from 
the existing ones by being capable of 
reacting immediately to operator actions, 
i.e. the propulsion control levers, 
rudders etc. Steering modes, such as 
Heading-, Course- and Track control, 
provide enhanced course and track 
keeping capabilities to optimize the 
efficiency and safety of the voyage. 
Single action takeover, “override” 
manual steering, and “back-up” controls 
are in accordance with rule 
requirements. 

O� Single action take over 
All operator stations (controls) are 
activated from a single push button. 
All systems will follow. (i.e. engine 
controls, thrusters, steering and DP), 
and any system can be selected/ 
deselected separately if so desired. 

O� Fleet management (Electronic report 
generator, CBM, Optimizer etc.) 
All administration work, both onboard 
and ashore, has increased tremendously 
over the years. Shore office personnel 
struggle to cope with the availability 
of various reports and information 
regarding the company’s fleet. 
Maintenance procedures are sometimes 
neglected or ignored. The reports are 

inadequate for successfully analysing 
important matters onboard. Condition 
Based Maintenance records and 
operational records (fleet management) 
can be combined to automatically 
generated electronic reports which 
can be sent ashore manually or 
automatically. This would make life 
easier onboard and ashore. Only the 
imagination can limit the possibilities 
as to what can be achieved with a 
fully automatic, interactive, exchange 
of information. Fleet management 
will, at the very least, become a lot 
easier. Service agreements with remote 
access will guarantee performance 
levels, and provide a foundation 
for complete lifecycle services. 

CONCLUSION 
Wärtsilä’s leading position in the industry 
is maintained by harnessing the know how 
within its entire organization, and utilizing 
its existing product portfolio to support 
the development of the Wärtsilä 3C 
project.  Wärtsilä 3C is not only a bridge 
design, but rather a long-awaited link 
between the engines, the automation, the 
propulsion, and the bridge. Integration is 
nothing new, but Wärtsilä 3C will provide 
the ultimate in systems integration in an 
ergonomic working environment. This 
provides a healthy sense of confidence 
and safety, which opens completely new 
horizons for the bridge and engine room. 
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