
We are living interesting times at the 
dawn of the next industrial revolution: 
Industry 4.0. How can container terminals 
be prepared for the era of cyber physical 
systems, the Internet of Things and the 
Internet of Services?

Automation was the big thing of the 
previous industrial revolution. As the 
terminal industry is currently implementing 
automation technologies, increasingly 
equipped with remote operational capability, 
at the same time the industry is taking the 
first steps towards the fourth industrial 
revolution.

With automated and remotely supervised 
stacking cranes an industry standard, 
over recent years one of the major topics 
in container handling has been remote 
operations of STS cranes. Looking at the 
number of remotely operated STS cranes 
that have been ordered from an ABB 
perspective, in four years the industry went 
from zero to nearly 80 remotely operated 
STS cranes. 

In parallel with the implementation of the 
new way of operating the cranes, the size and 

complexity of STS cranes has reached new 
heights following the need to adjust to larger 
ships and new shipping patterns. We have 
also seen automation being implemented 
on other terminal equipment, such as 
in horizontal transportation, along with 
crane automation. Consequently, different 
terminals are adopting different strategies 
in terms of the scope of automation and 
new technologies are being implemented 
simultaneously. 

According to ABB’s philosophy, automation 
and remote operations go hand-in-hand. 
Adding remote operation onto an otherwise 
manual crane does not realise the benefits 
of remote operation fully. Automation brings 
the benefits of steady pace and predictable 
production throughout the shift, along 
with a significantly reduced risk of hard 
landings and thereby reduces the cost of 
maintenance. This provides a stable basis for 
remote operation.

The benefits of remote operation are many 
and versatile, as described in Table 1. One 
thing that cannot be emphasised enough 
is the improved working environment 
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TABLE 1. BENEFITS OF REMOTE 
CRANE OPERATIONS (STS OPERATION 
PERSPECTIVE): PRODUCTIVITY, SAFETY 
AND REDUCED ENERGY CONSUMPTION
• Improved and more ergonomic working 

environment for crane operators
• Full capacity of cranes continuously utilized
• Better views via onboard cameras than 

from cabin in situations like landing 
containers on a ship/vehicle or handling 
hatch covers close to ground

• Seamless operation without loss of any 
time at shift changes and breaks

• No transportation of staff to/from the 
cranes, which saves time and reduces 
the cost

• No need to change to special clothing or 
gear

• Cranes immediately available
• Enables cranes with even higher speeds 

and faster accelerations to be built and 
deployed.

• Creates a modern working environment 
for the next generation of port workers 
and promotes for diversity among 
terminal staff
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provided by remote STS operations, and 
its impact on operator wellbeing. We also 
see that switching to remote operation 
brings the desired diversity in terminal staff, 
especially among crane operators.

REAL-TIME PROCESS INFORMATION IS 
THE KEY
The introduction of automation systems 
brings IT to the equipment level of 
a terminal. It makes the container 
handling equipment intelligent and more 
autonomous, as well as furnishing it with 
the capability to collect information, and 
identify and verify both containers and 
vehicles to optimise the process. Utilising 
these capabilities at the equipment 
level allows terminal operators to plan 
operations in a new, leaner way. We call 
this ‘node automation with distributed 
intelligence’. In this concept the automated 
nodes of intelligent equipment create 
and execute work orders based on higher 
level instructions from a TOS, and control 
motion, manage safety and optimise 
the work based on real-time process 
information. This means that most of the 
interactions take place between the nodes, 
and the need for interactions with upper 
level systems is significantly reduced. 

Real-time process information and 
information about the container are 
becoming vital and an integral part of 
terminal operations. The availability of 
information about the container at all hand-
off points, preferably arriving at the hand-off 
point before the container itself reaches it, 
allows the process to become more efficient 
and reliable, and moving a large number of 
containers can be done as fast as possible.

TWO REGIONS STAND OUT BUT OTHERS 
WILL FOLLOW
Introducing something new needs time 
to reach its full potential, especially in 
case when several new technologies are 
introduced at the same time. In spite of this 
and the fact that many of the sites are still 
under delivery, the new way of operating 
STS cranes is starting to reach the expected 
level of performance, as defined by 
terminal operators in their specifications. 

There are two regions that stand out as 
early adapters of remotely operated STS 
cranes: the Middle East and Europe. In 
both these regions new, state-of-the art 
and automated terminals have been built 
during the recent years. Due to a high level 
of automation in these terminals, it is natural 
that these regions currently have the vast 
majority of the remote operated STS cranes. 
In the Americas region automation has just 
recently started to gain a footprint, and as a 
consequence of that, we can expect interest 
in remote operations to follow over the 
coming years. 

The bundling of the physical container moves 
with the information about the containers is 
a major driver for future container handling. 
Therefore, for the other regions of the world 
that are now starting to build new container 
handling infrastructure, the choice of going for 
IT and automation falls natural. In the dawn 
of Industry 4.0 this approach is interesting for 
any size of terminal, including terminals with 
planned throughput around or below 0.5 
million TEU. In the evermore connected world, 
every terminal will need to be able to respond 
to requirements on predictable production 
and various needs for information related to 
the containers moved.   

THE FUTURE IS REMOTE – OR IS REMOTE 
THE FUTURE?
The development and deployment 
of intelligent automation along with 
the advancement of communication 
technologies speaks for the expanding scope 
of remote operations in the future. With 
intermodal yard cranes being equipped with 
remote operational capabilities and the same 
automation as stacking cranes, it is possible to 
operate all types of container handling cranes 
from a centralised control room.

The advancement of these technologies 
opens up for new possibilities in organising 
remote operations. In case a terminal 
operator runs several terminals reasonably 
close to each other, the intelligent equipment 
within several terminals can be supervised 
and operated from a consolidated control 
room, as long as the requirement of safety 
classified communication can be fulfilled. 
The crane operator must, for example, be 
able to perform an emergency stop of the 
crane and the command must be able to be 
fulfilled at all times, and performed fast. 

Currently this requires using a 
terminal operator’s own and controlled 
communication network. Only in such a 
network – the so-called ‘black cloud’ – are 
all the components and their quality known 
which enables safe and fast communication. 
In this case, communication between 
the cranes and the control room has a 
guaranteed bandwidth and speed for 
operator commands, and the substantial 
network capacity required for transmitting 
video image without any delays is available.

However, within areas with no time 
critical functions, remote connection offers 
interesting opportunities. For example, it 
allows a terminal operator’s headquarters 
to monitor equipment and processes in any 
terminal almost in real time. Data on the 
equipment and terminal performance can 
be collected from the terminals anywhere 
in the world for analysis, and to facilitate 
improvement in each terminal’s operations. 
Here, neither physical distance nor 
guaranteed speed of the communication are 
obstacles.

Along with automation becoming 
intelligent, and with the advancement 
of communication technologies, process 
equipment will become even more 
like autonomous robots working with 
minimum human interaction. This will 
significantly reduce the need for time critical 
communication between the equipment 
and the operators, and thus will allow the 
operations to be handled over greater 
distances. The networks and processes used 
to be limited to one production facility, like 
a container terminal, but in the future it is 
about interconnected multiple facilities or 
even geographical regions. This future is not 
remote, but remote is definitely the future. 

STS crane operators in the control room of  
DP World’s Jebel Ali T3 terminal in Dubai
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