
What is the best practice approach for 
automating a ports existing container yard 
equipment in a brownfield terminal  There 
are a lot of different solutions available, yet 
in this paper we look into one of the most 
economically viable, safe and efficient 
methods: the step by step approach. 

MAIN DRIVERS 
A core component and the start of the step 
by step process in automating a terminal  is 
the electrification of container terminals 
by converting diesel powered RT s into 
E-RT s which are powered by conductor 
rails or cable reels. Both versions have 
pros and cons and are dependent on 
yard layouts and terminal operations. 
This process allows terminal operators to 
reduce fuel and maintenance costs by up 
to 90 . Also, this results in reduced CO2 
emissions and noise pollution, as well as 
helping a terminal to meet competitive 
emission requirements.

Additional equipment such as lasers 

and sensors for auto-steering and off-track 
protection support the crane operator in 
their daily work in focusing on handling 
containers in the most efficient manner 
as possible. The full automated version 
of an RT  allows an operator to leave the 
driver cabin and operate the machine 
by remote control from an ergonomic 
office environment, resulting in drastically 
improved working conditions.

MAIN CHALLENGES 
As is the norm in terminal development, 
change management is the most difficult 
thing to implement, as inculcating 
something new in an existing organization 
which is already focused on their 
methodology to achieve a goal is never 
easy.

When it comes to brownfield container 
terminals you must face this head on. The 
container yard is already packed and the 
existing container layout can be a challenge 
when the available space for a required 

infrastructure is less. Equipment is only 
effective when it works and therefore not 
available for retrofit or conversion, also the 
existing equipment is often in the middle 
of its lifetime which results in bigger 
tolerances that are not supported IT or 
PLC components. It needs to be reviewed 
and analysed with regard to how any 
upcoming automation can work inline with 
the existing IT environment and terminal 
operating system (TOS).

All these challenges can be handled by 
an experienced company  who can act as 
a general contractor to fulfil the required 
task in a turnkey project with optional first 
level support and  predictive maintenance 
of the whole system.

AUTOMATION GUIDELINES: 4 STEPS
Step by step process automation can be 
the best and safest way for terminals 
to improve their efficiency during daily 
operation. Conventional RT s consume 
approximately 15-20 litres of diesel fuel per 
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hour and the diesel generator is working 
24 hours a day during container handling 
and even during idle time.  
1. Therefore, the first recommened 

step is to electrify the existing yard by 
installing an insulated conductor rail 
system within the container blocks. 
The conductor rails are manufactured 
in aluminum stainless steel each rated 
at 1000V , 1000 A and is supported 
on a steel structure positioned along 
each of the container blocks. The RT  
cranes should also be equipped with 

an automatic electricity connection 
system consisting of automated 
telescopic arms to enter and leave the 
conductor rail system automatically, 
and synchronization modules on each 
RT  allows for seamless switching of the 
power supply between diesel-generator 
and grid. Electrification consists of a 
high voltage ring within the terminal 
with substations at the container blocks 
to transform the high voltage into low 
voltage, for example 415V, 50 Hz on 
the stationary side. The substation 

feeds up to four container blocks. 
This results in immediate and substantial 
savings of fuel and maintenance and 
this first step provides considerable 
support to the later financing of further 
automation steps. However, the return 
on investment is dependent on the yard 
layout (quantity of container blocks, 
length of container blocks), quantity of 
yard RT s and the speed of conversion. 

2. The second step brings the absolute 
positioning of the eRT s in the container 
block. In a maritime environment the 
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best solution is that which allows for 
high durability. This can be achieved by 
use of durable stainless steel code rail, 
combined with a contactless reading 
head or barcode label.

3. The third and the most important step 
is to integrate a reliable, interference-
free and safe transmission of safety 
data, steering data and video signals. 
The data communication system 
allows you to connect all yard cranes 
with the IT infrastructure and the TOS. 
The availability of high data rates for 
machine-to-machine communication 
and human-machine-interfaces is a 
crucial aspect. One possibility is to use 
a slotted microwave guide extreme 
SM X. This system works with its multi 
node infrastructure in a frequency 
range of 5 - 5,8 hz, so you can then 
upgrade the bandwidth step by step 
to the frequency as required by the 
customers. RF emissions are well within 
EMC regulations and speeds of 100 
Mbit per second are available as net 
rate. This means the system can handle 
three eRT s per stack with up to four 
cameras simultaneously, depending on 
the camera type and the compression 
level. All components are designed to 
allow twenty times more bandwidth in 
the future. This allows the customer 
to upgrade the transceivers to new 
software hardware in the future, but 
everything else can still be used, so 
upgrade costs are minimized. VAHLE 
is building on considerable experience 
with its former SM T system on 
STS cranes and E-RT s. In Oslo, for 
example, a semi-automated E-RT  set-
up has been installed in cooperation 
with almar at the Sjurs ya container 
terminal (now operated by ilport), 
where eight almar E-RT s are 
equipped with Conductor rail power 
supply, absolute positioning and a data 
communication system.

4. The fourth step is to combine all the 
elements – electrification, positioning 
and data communication – in order to 
fully automate processes. 

POSITIONING 
A positioning system connected to the 
crane PLC and TOS system allows a crane 
to get a permanent feedback in real-time 
of its actual position. In combination with 
a data communication system and the TOS 
link, it is possible to drive the crane to a 
certain row in the container block. This can 
be done in semi- or fully-automatic mode.

Future developments include the 
VAHLE TRIMOTION System which provides 
electrification, positioning and data 
communication allowing remote operation 
of the eRT s from an ergonomically and 

safe office environment. The operator will 
be de-coupled from the eRT  and idle time 
(approx. 20 ) can be eliminated to increase 
efficiency. However, data communication 
is only one step to take. The main goal, 
using the valuable source of an efficient 
operator, is still valid. Therefore, more 
steps have to be taken. With an electrified 
system, e.g. an eRT , the carbon footprint 
as well as operational costs will be reduced 
significantly. 

LAEM CHABANG
The first automated rubber tyred gantry 
cranes will be operated in Laem Chabang, 
Thailand, and the first phase consisting 
of 10 container blocks and 10 brand new 
automatic RT s will be completed by mid-
2018. Eight PMC RT s arrived in Laem 
Chabang on anuary 12, 2018 and will 
be prepared for the final commissioning 
by VAHLE. The second phase of this new 
terminal will start seamless operation after 
the completion of phase 1. 

The system of electrification, positioning 
and data communication will also be made 
available for STS cranes. At present STS 
trolley speeds are limited by the need 
to take the crane operator into account. 
For new automated semi-automated 
STS cranes, however, this limitation is 
removed, and the USM X system will 
ensure high productivity as the trolley 
speed can be increased and downtime due 
to environmental conditions such as heavy 
rain or high wind speeds, shift changes 
or time-consuming maintenance of the 
festoon system, will also be minimized. 

The combined system consists of four 
or more conductor rails of up to 1000A 
and 1000V+1 SM X data communication 
waveguide. The trolley could be operated 
at up to 300m min travel speed, which 
is presently not realistic. In addition, the 

positioning system will help automate the 
trolley sequence. This will be required as 
soon as more ultra large container vessels 
visit container terminals on a daily basis.

The connection of all the yard cranes to 
the IT infrastructure will make the following 
data available:
•  Crane positioning
•  Crane power consumption
•  V ideo data
•  Automation control data
•  Conditon Monitoring System remote 

maintenance
•  Weight of the container
•  Consumption of the diesel generated or 

grid power in the block
•  Function and errors of the crane
•  Function and errors of the substation
•  Measurement of the substation
•  Emergency stop signals

CONCLUSION
Important topics such as risk 
management, safety, big data, IoT, 
predictive maintenance, environmental  
sustainability and PI’s to measure and 
control operational performance to ensure 
the best productivity in the terminal are 
dependent on reliable data.  All this raw 
data will be accessible after a specific grade 
of automation.

This means for the port equipment 
manufacture the opportunity to be a 
reliable partner beyond the contractual 
warranty period to reduced downtimes by 
first level support by remote connection.

They even can manage and stock the 
required spare parts for the equipment 
used in the terminals. The development 
of the container terminals regarding 
automation has already arrived, the 
question now is how can it be used in the 
best way and how the data will be secured 
against cyber crime. 
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