
60   PORT TECHNOLOGY INTERNATIONAL www.porttechnology.org

CONTAINER  
HANDLING 

Productivity benefits through crane 
automation
David G. Stocker, Technology Leader, TMEIC GE Crane Systems, Salem, Virginia

As global container shipping volumes continue to grow, terminal 
operators around the world share a common problem: how 
to squeeze more productivity out of all assets in the container 
terminal. Automated container handling has become one of the 
most legitimate answers to this question.

Today, the automation of yard cranes is the next step in the 
natural evolution of crane control technology which started 
with the introduction of containerised shipping in the 1960’s. 
The technology required for precise automatic pick-up, drop-off 
and stacking of containers in all operational and environmental 
conditions is now proven in several terminals around the world. 
Thamesport (UK), PSA Pasir Panjang (Singapore), European 
Combined Terminals (Holland), and Container Terminal 
Altenwerder (Germany) are just a few examples of operating 
terminals that enjoy the productivity benefits provided by yard 
crane automation. 

These have now been joined by a major new terminal in 
the USA, which is now in operation with TMEIC GE’s latest 
Maxspeed® and Maxview® control and automation systems.

Let’s examine exactly how terminal productivity is improved by 
crane automation.

Reduced operational costs
The reduction in the number of crane drivers required for 
automated versus manually driven cranes is obvious. But a 
hybrid mix of automated and remote manual crane control can 

also offer significant operational benefits. Multiple cranes can 
be controlled from a centrally located remote operations centre. 
Operators are presented with crane operation tasks only when 
their intervention is required to complete a pending operation, 
and their scope of control is limited to those actions that are 
required to complete that operation.

However, operating experience is demonstrating that the 
following factors can increase bottom-line operating productivity, 
as much as, or perhaps even more than, these obvious reductions 
in operating costs.

Increased safety
A properly designed container yard served by automated cranes 
does not require human access in the stacking area except during 
exceptional maintenance conditions. Overall safety is increased 
due to the reduction of interfaces between man and machine.

The container stacking area is normally off-limits to 
operational personnel, and access for maintenance purposes 
is tightly controlled and monitored by the system itself. In 
those areas where humans or manually controlled container 
handling equipment must enter areas which may be traversed by 
automatically controlled cranes during normal operations, such 
as the transfer zones and reefer areas, access is closely monitored 
by the automation system. In all areas, interlocks prevent 
simultaneous access of the all such restr icted areas during 
automatic operation of the cranes, and vice-versa.

Crane automation improves productivity in numerous ways. 
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Automatic stack profile measurement is used by the crane 
automation system to continuously calculate the safe height for 
automatic moves. And since automated cranes must continuously 
self-monitor the environment around them, the potential for 
collisions between the automated cranes and the other container 
handling equipment around them is effectively eliminated.

Reduced operational variability
Automatically controlled cranes move containers exactly as they 
are instructed, and in the precise order specified by the Terminal 
Operating System (TOS), resulting in a highly predictable and 
repeatable operation. The chance of error due to misunderstanding 
an instruction is practically zero. The results of all container moves 
are provided to the TOS immediately upon completion of the 
instruction, thereby eliminating a source of tracking uncertainty 
that exists when containers are moved manually.

Reduced crane and load damage
Properly designed automatic crane control systems produce very 
smooth and precise crane motions, practically eliminating hard 
landings, collisions, and topples. Because of this, spreader damage 
is practically non-existent on automatically controlled yard cranes.

Improved asset utilisation
Although an automated crane may not always be able to move 
more containers per hour on a short-term basis than a manually-
driven crane, the combination of reduced operational variability 
and reduced crane maintenance can easily result in a more 
efficient operation over the long term.

Fully automated cranes can run efficiently at higher operating 
speeds, since no operator cabin need be accommodated on the 
crane. In particular, full automatic sway control, which is crucial 
for optimum cycle time during automatic operation, can be 
employed without concern for the on-board operator’s tolerance 
for dynamic motion.

Further productivity can be gained due to the fact that 
automatically controlled cranes can plan and carry out crane and 
container movements over the optimum paths. Additionally, they 
do not require any waiting time for operators to board and de-
board equipment during operational periods.

A final benefit is the increase in land utilisation, as containers 
can be stacked more closely in a yard served by automated cranes, 
and less land area is required for manoeuvring of manually-driven 
container handling equipment.

Summary
Crane automation offers many benefits to terminal operators 
beyond the obvious operational cost reductions. Tangible 
productivity improvements are being realised in the areas of 
increased personnel safety, reduced operational var iability 
and reduced maintenance which all add up to improved asset 
utilisation resulting in lower operating costs and higher 
productivity. Those with the foresight to evaluate all of these 
benefits and invest in the latest automation technologies will reap 
the financial benefits of their decisions for years to come.
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