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As we enter the second half of 2020 the full effects of the COV-
ID-19 pandemic are now being realised across the global economy 
and the port industry. 

For many, cargo throughput has been significantly decreasing 
compared with the same period for 2019. For example, the Port of 
Los Angeles handled 581,665 TEUs in May, a 29.8% decrease com-
pared to 2019’s record-setting volume for the same period. 

According to the Port's Executive director, Gene Seroka, it was “the 
slowest May since the great recession of 2009” for the US’ biggest port. 

Meanwhile, in Spain cargo throughput fell by 10%, a total of 4.9 
million tons, in April 2020 compared with 2019 and other European 
nations have been hit with similar downfalls. 

However, despite these challenges the industry continues to 
evolve and innovate, not just to stay afloat but also to stay ahead of 
the competition. 

APM Terminals (APMT), for example, continues to roll-out its new 
terminal operating system (TOS) which sees Navis N4 used at AMPT 
Los Angeles. The roll-out was carried out remotely during the time 
of the pandemic as the project was business critical. 
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While such installations would typically be done in a face-to-face 
setting, they were carried out remotely. This, the TOS implemen-
tation team said, resulted in more working hours available as less 
time was spent travelling to sites. It also focussed the team’s com-
munication efforts. 

In this edition of the e-Journal CSP Spain and Prodevelop explore 
how to successfully deploy a new TOS with the Cosco Shipping Ports 
Iberian Valencia Terminal currently in the process of migrating its 
existing TOS a new TOS.

The Algeciras Port Authority explores how container terminals 
can adapt to what many are calling the ‘New Normal’. During this 
time, the Port Authority is continuing to innovate and has been 
working in partnership with Prodevelop on the development of a 
Port Collaborative Decision-Making product (Posidonia PortCDM) 
that aims to optimize Port Calls. 

This e-Journal also explores how best to automate the transpor-
tation of containers by rail and beyond the port. Now more than 
ever the entire supply chain has become key to keeping nations and 
economies running in the face of crisis. 

Beth Maundrill
Editor 
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Deploying a new Terminal Operating System 
(TOS) at a terminal is a project that com-
pletely shakes up an organization. It impacts 
the whole terminal, implying huge challeng-
es and unforeseen problems to overcome. 
But it is also an opportunity to introduce 
changes in the existing work procedures, to 
apply new automation methods and to pro-
vide new tools for decision making that will 
all lead to efficiency improvement and safer 
systems. For a manual-operated terminal, 
automating Container Handling Equipment 
(CHE) management is not the only way to 
get productivity improvements. 

In this article we will explore how auto-
mating previously manual tasks can lead to 

BOOSTING TOS  
PRODUCTIVITY  
AND SAFER  
OPERATIONS THROUGH  
PROCESS AUTOMATION
Iván Deosdad, Director of Projects, CSP Spain; Fernando Martí-Belda, Integration Lead, 
CSP Spain; and Miguel Montesinos, CEO, Prodevelop

boost TOS productivity at a terminal and 
achieve safer operations.

Cosco Shipping Ports Iberian Valencia 
Terminal is in the process of migrating its 
existing TOS to the new TOS. New tools 
have been developed on top of the new 
TOS   to extend its capabilities to improve 
yard operations.

A modern Graphical User Interface 
(GUI) has been created for CHE operators 
in their Vehicle Mounted Terminals to 
make their work easier and error prone, 
by means of automation and decision 
helpers. An advanced fleet management 
system has been deployed to get a real-
time overview of Terminal Tractor (TT) ac-

tivity, while automating non added value 
tasks and TOS reporting

These systems will boost the terminal 
performance. Long experience in opera-
tions has been used to avoid the most typi-
cal human errors, like dropping a container 
in an incorrect position or picking a wrong 
work instruction. Automating and helping 
with the most common TOS/CHE driver 
interactions will reduce non added value 
tasks to allow for better usage of the op-
erator time, concentrating on driving and 
ensuring the accuracy of TOS information. 
The efficiency of terminal operations grows 
spectacularly when TOS is enhanced with 
these advanced tools.
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ADVANCED CHE GUI FOR YARD EQUIPMENT
The CHE GUI offers the Yard Equipment op-
erators an intuitive view of the work instruc-
tions and the yard sections. Linked with a 
Position Determination System (PDS), in 
this case SICE´s Z-Tracer, it allows for an on-
the-spot picture of the work to be carried 
out with real time updates. Careful usabil-
ity features have been included to give the 
most useful information at a glance.

Related TOS work instructions are shown 
to the CHE operator along with the section 
view to help the operator to have visibility 
of next actions to perform. Control check-
up is automatically and constantly being 
done, avoiding the most common mistakes 
like selecting a work instruction for lifting a 

container at a stack with another container 
stacked on top of it, or choosing a work in-
struction for dropping a container “in the 
air”, while the bottom container has not ar-
rived yet at the CHE.

One of the most common sources of er-
rors in TOS inventory comes from an incor-
rect container dropping or lifting at yard. 
The advanced CHE GUI tackles this situa-
tion by automating twist-lock operations. 
The integration with the PDS allows to 
have a real-time position of the spreader 
as well. If the spreader location does not 
match the container position in the work 
instruction, and twist-lock control func-
tion is enabled twist-locks are prevented 
to operate. Therefore, if the operator tries 

to drop a container in a different section, 
stack  or tier than the position provided in 
the work instruction, twist-locks will not 
be able to release, and a warning message 
will be displayed to the  CHE operator. If 
this functionality is disabled, twist-lock 
operations will be granted, however the 
position will automatically be updated in 
the TOS, resulting on a 100% of accuracy 
in container inventory.

Integration with the PDS plus TT’s Radio 
Frequency Identification (RFID) tag reading 
offers enhanced control tools and process 
automation for work instruction identifica-
tion and job promotion. For instance, if the 
CHE operator tries to lift a container from 
an incorrect TT, the system will detect it, 

MAKING THINGS 
EASIER AND 
SIMPLER FOR THE 
CHE OPERATORS 
AND AUTOMATING 
NON ADDED VALUE 
TASKS, WILL 
PROVIDE EFFICIENCY 
AND SAFETY.
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not granting twist-lock operation, to ensure 
that the container will not be lifted from that 
truck.

Health and safety business rules are auto-
matically applied, as in example, displaying 
plugged-in reefers to avoid handling contain-
ers which may lead to pull out cables, show-
ing up twin carry pairs subject to be loaded 
in twin or single lift , to ensure the CHE op-
erator adjust properly the gap, etc.

A complete context information is pro-
vided to CHE operators to make their work 
easier. For instance, TT’s Point of Work 
(POW) can be seen in the job list, container 
net load, length or type are available, main 
work instruction details are highlighted, etc.

A full set of business rules controls and au-
tomation are provided in the CHE GUI. These 
rules combined with the availability of con-
text information offered to the operator and 
smart advisors, make the operations more 
efficient and reduce dramatically the manu-
al errors, which results in better productiv-
ity and better information quality in TOS. As 
the business rules tend to change over time 
when operations procedures are being im-
proved, a configurable drag & drop GUI is 
provided to IT Administrators for updating 
the business rules without programming.

These business rules allow the CHE opera-
tor to address any unforeseen problem, like 
TT’s RFID reading error, manual remarshal-
ling, inventory inconsistencies, etc. One big 
advantage of the CHE GUI is to provide the 
TOS with all the necessary information to 
keep yard inventory fully updated, prevent-
ing future problems that affect productivity.

With the new Advanced CHE GUI, the 
operator focusses on driving and manual 
tasks to be accomplished, while the system 
automates a lot of check-ups and TOS inter-
action to boost productivity and keep the 
yard inventory properly updated. 

ADVANCED FLEET MANAGEMENT SYSTEM
Terminal Trucks at CSP have been equipped 
with Orbita’s black-box devices, which are 
in fact IoT gateways, that gather, among 
other signals, GPS location. These locations 

ABOUT THE ORGANIZATIONS 

CSP Spain is a leading port operator 
in Spain with two maritime terminals 
located in Valencia and Bilbao, as well 
as two intermodal terminals, one in 
Zaragoza and the other in Madrid, 
services that it complements with its 
intermodal operator.

Prodevelop is a 25-year experience 
company highly specialized in ICT solu-
tions for the maritime industry, which 
prides itself on its ability to offer inno-
vative and flexible solutions, specially 
designed to meet the requirements of 
port authorities and terminals. It offers 
comprehensive port information sys-
tem platforms and terminal optimiza-
tion through automation.
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are being updated and sent every second 
to a central stream processor to have the 
fleet location permanently up to date. 

Once the exact location of each TT is 
known, dynamic geofencing rules are be-
ing applied related to the assigned work in-
structions. When the TT arrives at the origin 
location, for instance a Sea to Shore (STS) 
crane to receive a container, a progress up-
date is automatically reported to the TOS. 
When the TT reaches the destination of 
the work instruction, for instance a CHE to 
deliver the container, another progress up-
date is automatically submitted to the TOS. 
This will mean that no manual intervention 
of the TT driver will be needed as job-step-
ping will be a full automated process.

Not only progress is done at the origin 
and destination. TT’s locations are periodi-
cally reported to the TOS at a configurable 
time, to allow the TOS, to perform a bet-
ter scheduling and dispatching of work in-
structions.

To improve further the automation of pre-
viously  manual tasks, each time the TOS as-
signs a new work instruction to a TT, the sys-
tem reconfigures the radio trunking system 
of the TT to automatically select the radio 
channel of the POW the driver is driving to-
wards. This is the way to let TT drivers always 
have available a direct communication with 
the Quay Crane (QC) operator and QC check-
er he is going to deliver or get a container.

Less manual and non-added value inter-
actions mean safer operations for the driv-
ers, less mistakes in the operations and less 
time reporting to the TOS, which all lead to 
an increase of efficiency and safety in the 
operations at the terminal.

The fleet management system also allows 
the Terminal Management to have a real-
time picture of TT and STS locations. This 
graphical view also displays the activity be-
ing performed by each TT, their origin and 
destination for the current work instruction, 
allowing the Control Room staff members  to 
quickly identify any potential bottleneck, idle 
TT´s location, queues or how long a TT can 
take to reach to its destination.

CONCLUSION
For a non-automated terminal, the path 
to improve efficiency and safety is not 
only automating CHE handling and reduc-
ing labour cost. Making things easier and 
simpler for the CHE operators and auto-
mating non added value tasks, will provide 
efficiency and safety improvements at an 
affordable cost.

Integrating real-time operation into a 
dashboard, along with updated activity vis-
ualization, also will help the Terminal Man-
agement to take better decisions, increas-
ing the overall performance of the terminal.
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American writer Walter Lippmann once 
wrote, with regards to automation, “You 
cannot endow even the best machine 
with initiative.” The notion he was pre-
senting is that robotic equipment cannot 
think for itself – it does what it is pro-
grammed to do. Nothing more and noth-
ing less. 

In the early 1900s, that was most certainly 
correct. Today, however, that line is blurring 
at an increasing pace as Artificial Intelligence 
(AI) and Operations Research (OR) based 
software allow their physical robotic (or 
manned) counterpart equipment to operate 
with a heightened sense of awareness of the 
world around them rendering automated 
processes more intelligent and efficient. 

Within the maritime industry, automa-
tion is not a new concept. With varied suc-
cesses and failures over the past two and a 

AUTOMATING  
RAIL OPERATIONS
CONSIDERING THE  
FULL PICTURE
Dr. Eva Savelsberg, Senior Vice President; Dr. Rafael Velasquez, Senior Consultant; 
and Matthew Wittemeier, Marketing Manager, INFORM’s Logistics Division

half decades, we have come up with solu-
tions to many of the challenges facing auto-
mation and, of course, have many more to 
overcome. When we think about automa-
tion, what is the first thing that comes to 
mind? Rail Mounted Gantry (RMG) cranes? 
Sea to Shore (STS) cranes? What about au-
tonomous ships? One would be rightly jus-
tified in any of these lines of thinking, but 
what about automation for rail operations? 

This paper explores automation solu-
tions available for rail or intermodal termi-
nal operations. In doing so, it goes beyond 
the typical “autonomous equipment” 
thinking to explore how automated deci-
sion and decision-support software, such 
as INFORM’s Syncrotess, can address train 
planning, container handover, loading, 
discharging, and continuous improvement 
within rail operations while adding a de-

gree of intelligence not yet experienced in 
automated rail operations. 

TRAIN LOAD PLANNING
Gone are the days of a dispatcher sit-
ting down and manually planning your 
outbound trains. This statement is harsh, 
perhaps, but honest. Utilising AI and OR-
based algorithms, INFORM’s Syncrotess 
Train Load Optimizer (TLO) cuts down the 
time it takes to plan an outbound train from 
hours to minutes by automating the plan-
ning process using cutting-edge algorithms. 
Customers big and small, such as GCT Del-
taport, DP World Vancouver, KTL, and Sam-
skip, have placed their trust in TLO to plan 
their rail operations.

“INFORM’s TLO generates an optimized 
train load plan at the push of a button,” 
said Peter Newerla, Supervisor Rail Termi-
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nal Operations at Samskip, “And the folks 
out there know if and how they have to 
change the pin configuration…and all move 
jobs are generated and sent to the reach 
stackers, tractors, and cranes. It’s so easy.”

RAIL SCHEDULING FOR CONTAINER 
HANDOVER
The handover point between rail operations 
and the yard is an often-overlooked oppor-
tunity for efficiency gains within rail opera-
tions. INFORM’s Syncrotess Rail Scheduler 
has been designed to leverage the powerful 
AI/OR optimization engine of Syncrotess to 
address this common pain point in a fully au-
tomated manner. Rail Scheduler automates 
the decisions of which containers to bring 
to the rail transfer area and at which time 
the transport jobs should occur. From there, 
it carefully selects a highly suitable trans-
fer point to minimise loaded-crane travel 
distances. These transport orders are sent 
out to the necessary transfer vehicles via a 
terminal’s existing TOS, ensuring there is no 
additional equipment in the transfer vehicles 
and nothing new for drivers to learn. 

“There are a lot of ingredients to the 
Deltaport Rail Expansion Project’s ‘cake’, 
but without a solid Rail Scheduler, these 
results would not be possible,” added Iain 
McChesney, Operations Superintendent at 
GCT Deltaport. 

REAL-TIME LOADING AND DISCHARGING
In a perfect world, a train load plan would 
be implemented without issue, but no ter-
minal operates in a perfect world. Instead, 
TLO dynamically adjusts to the real-time 
demands of the terminal environment ad-
justing the train plan in real-time to account 
for new containers becoming available, and 
previously planned containers not being 
available, or becoming less “attractive” for 
loading, as the loading process works to-
wards one of its ultimate goals – an on-time 
departure.

Working to the highest standards, TLO 
considers all loading restrictions both dur-
ing the planning phase and in real-time op-
erations (for example, weight limitations, 
stacking constraints, dangerous goods, 
etc.). This, typically, was determined via 
manual inspection or by railway companies, 
further reducing the quantity of manual la-
bour required to plan a train and re-work 
that plan to adjust to real-time demands. 
The planning criteria can be customised to 
ensure it favors an operation team’s pre-
ferred operational outcomes helping them 
reach their organization’s specific key per-
formance indicators. 

In addition to managing the call of con-
tainers from the yard to the handover point, 
Rail Scheduler has a significant impact on the 
overall efficiency of the real-time loading and 

discharge of containers from a train. It works 
to automatically adjust a crane’s schedule ac-
cording to the job progress and the crane’s ac-
tual position to minimize travel distances and 
increasing efficiency of container handling. By 
proposing double-cycling when reasonable, 
crane productivity is maximized with flow 
on effects to the handover area and transfer 
equipment. In terminals with multiple rail 
cranes, the Rail Scheduler considers the full-
picture (i.e., all handling equipment) when as-
signing work and dynamically splits the cranes 
to avoid handling delays. 

Finally, Rail Scheduler automatically ad-
justs the workload distribution to account 
for planned breaks, planned maintenance, as 
well as unforeseen disruptions to workflows. 
As a crucial element driving On-time Depar-
ture success, Rail Scheduler automatically pri-
oritizes the last several loading moves to en-
sure a train is ready for an on-time departure. 

“Many of the incoming trains are not punc-
tual,” said KTL Managing Director Ralf Dahl-
inger, summing up one of the main problems 
his day-to-day work involves. “Even though 
there is a timetable that is exact down to 
the last minute for every train, our internal 
goal is to hand over 98% of all punctual, in-
coming trains on time. In fact, we achieve 
almost 100%. The rate is excellent for trains 
that don’t arrive on time, too. Out of the 
1,000 hours of arrival delays per month, only 
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around 75 hours are left on exit – one of the 
main reasons for the terminal’s success.”

TWO “MINDS” ARE BETTER THAN ONE
The age-old adage that “two minds are 
better than one” applies to AI systems 
too. When both the TLO and Rail Sched-
uler are enabled, they improve each oth-
er’s overall performance. The TLO works 
in alignment with Rail Scheduler to seam-
lessly provide train stowage information, 
which in turn is used by Rail Scheduler for 
scheduling loading (and discharge) opera-
tions. In many instances, these two pro-
cesses are run by different departments/
people within a terminal. The combined 
efficiency of the automated solution can-
not be understated. 

NOT JUST FOR THE BIG PLAYERS
INFORM’s solution for automating rail op-
erations isn’t just for the big players. In 
fact, most rail and intermodal terminal op-
erations in the world are small by compari-
son to the sea-side operations of a mari-
time terminal. It’s been designed from the 
ground up to be deployed to medium-sized 
terminals and up.  Recently, INFORM has 
also begun investing in a “lite” version of 
the Train Load Optimizer, TLO Solo, which 
will be a completely standalone, cloud-
based, train load-planning resource for 
smaller terminals. 
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TERMINAL WIDE AUTOMATED DECISION-
MAKING
This paper has sought to focus on the gains 
from automating rail processors, but the 
Syncrotess solution adds significant value 
across the terminal with a broad range of 
optimization solutions that set the bar for 
improving automated terminal efficiency. 
From our standout Yard Optimizer, which 
can significantly reduce rehandles, espe-
cially when paired with our Machine Learn-
ing Module that improves the accuracy of 
data when unknown by their TOS, through 
to the Syncrotess Vehicle Optimizer, which 
renders a terminal’s transport vehicle fleet 
(e.g., AGVs, Straddle Carriers, RTGs, RMGs, 
etc.) more productive, reduces empty travel, 
and decreases maintenance costs. 

CONCLUSION
In short, automation has promised a lot 
over the years, and the focus has predomi-
nately been on STS and yard operations. As 
rail continues to play an ever-increasingly 
important role in the movement of goods 
into and out of our maritime terminals, it is 
time to move towards automating rail oper-
ations, and starting with the software side 
of the automation equation ensures that 
the intelligence that drives the decision-
making is right before heavily investing in 
the “dumb” automated hardware Lippman 
was referring to in the early 1900s.

“THERE ARE A LOT OF INGREDIENTS 
TO THE DELTAPORT RAIL EXPANSION 
PROJECT’S ‘CAKE’, BUT WITHOUT 
A SOLID RAIL SCHEDULER, THESE 
RESULTS WOULD NOT BE POSSIBLE.” 
Iain McChesney, Operations Superintendent at GCT Deltaport
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Container terminals are living ecosystems 
built over complex and large infrastruc-
tures with a significant number of parties 
interacting in a coordinated way to of-
fer highly complex logistic services under 
strict operational planning and tight cost 
controls. 

Due to the port and shipping industry’s 
competitiveness, challenging requirements 
and demanding needs, port operations 
must be carried out in a very accurate man-

THE NEW  
NORMAL
FOSTERING INNOVATION  
WHILE MAINTAINING PROFITABILITY AND SAFETY 
Ángel Martínez Cavero, Product Manager, Prodevelop; Dr. Francisco de los Santos, Chief Information and Innovation Officer, Alge-
ciras Port Authority; Jesús Medina Blanco, IT Business Relationship and Innovation Manager, Algeciras Port Authority

ner to achieve high operational efficiency, 
while also ensuring safety. Port efficiency is 
typically characterised by maximising ter-
minal cargo operations productivity rates 
and minimising holistic idle time during the 
end-to-end port call process. 

Whilst maritime transport is playing a 
key role during the COVID-19 global pan-
demic, ensuring the non-stop delivery of 
basic products and health goods around 
the world, COVID-19 is also having a strong 

economic impact not only on port op-
erations, but also on the entire maritime 
transport business. 

For example, in Spain, 4.9 million tons 
less were moved in April 2020, represent-
ing a 10% fall; both conventional and con-
tainer cargo has fallen by 10.9% and 4.6%, 
respectively. This has resulted in an overall 
decrease of 6.4% in cargo operations when 
comparing the same indicators during the 
same period in 2019. This according to a 
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report by the Spanish Government and 
Puertos del Estado published in June 2020 
which highlights that general interest ports 
moved 174.8 million tons during the first 
four months of the year. 

While it is true that this worldwide 
health crisis is not affecting all nations in 
the same way, it is also true that global 
trade and the whole shipping industry is 
adapting actual operational processes, 
business rules and ICT tools to what is be-
ing dubbed by media the New Normal or 
the 1.5 meters economy. It is generally 
expected that social distancing and other 
prevention measures will remain for a long 
period of time. Much has been said about 
resilience, flexibility and efficiency of global 
supply chains. Therefore, one of the high-
est priorities of logistics providers, and Port 
Authorities in particular, is to try to adapt 
their local needs, processes and working 
conditions to the current climate and con-
ditions which are undoubtedly different 
from pre-COVID conditions.

Algeciras Port Authority (APBA) is a good 
example of an entity which is continuously 
looking for innovative solutions which will 
enable nations to resume business and 
reopen their economies without assuming 
health risks, and carrying out their duties 
in the safest and most performing possible 
way.

YOU CANNOT MANAGE WHAT YOU CANNOT 
MEASURE
APBA, in collaboration with its technologi-
cal partner Prodevelop, has been working 
on the development of a Port Collabora-
tive Decision Making product (Posidonia 
PortCDM) that aims to optimize Port Calls 
through the promotion of a common un-
derstanding and data sharing among all 
parties involved to improve operational 
coordination and to make the maritime 
supply chain greener due to a reduction of 
fuel consumption and unnecessary waiting 
times. 

According to the feedback provided by 
end-users, on one hand what they appreci-
ate the most is the opportunity to be able 
to follow end-to-end how a Port Call is pro-
gressing, in real-time, to have situational 
awareness and be able to react as soon as 
possible in case of operational disruptions. 
On the other hand, accurate forecast of 
operational events (Estimated Time of Ar-
rival/Cargo Completion/Departure, etc.) 
are needed to coordinate and optimize re-
sources. 

Besides that, Posidonia PortCDM was 
conceived bearing in mind the opportu-
nity to put a situational awareness system, 
which could increase efficiency, reliabil-
ity, confidence and safety while reducing 
costs, idle times, waste of resources and 
inefficiencies, at the disposal of all the ac-

(The names of the vessels have been digitally removed from the actual screenshots of the solution for 
data protection purposes)
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tors involved in the operational process. 
Furthermore, this is also a good oppor-

tunity to create a culture of continuous 
improvement in the Port Community of Al-
geciras, led by its Port Authority, making an 
operational change that drives and returns 
measurable value possible. 

Specifically, Posidonia PortCDM esti-

mates the most important key perfor-
mance indicators available during the dif-
ferent stages, which makes up the whole 
cycle of a Port Call (i.e. arrival at pilot 
boarding place, berthing process, cargo op-
erations preparation, cargo operations ex-
ecution, cargo operations closure process, 
etc.), and compares estimated and actual 

timeframes. Last but not least, a Port Call 
Process could not be improved or opti-
mized if an agreement between all the dif-
ferent involved parties (shipping lines, ship 
agents, Port Authorities, terminals, pilots, 
linesmen, etc.) is not reached first.

One of the strengths of Posidona PortCDM 
is that it has been elaborated taking advan-

Events currently available in the Port of Algeciras automatically gathered by Posidonia PortCDM

Acronym PCO Acronym Event Description

Arrival Operations

APS ATA PBP Arrive at Pilot Boarding Place Local time/date when vessel is at pilot board-
ing place with pilot arrangements in place

PBA ATS pilot service Pilot Onboard Arrival Local time/date when pilot puts first foot on 
vessel at agreed location

FLA ATA Berth First line Ashore Secured Local time/date when first line is secured 
around the bollard

AFA ATC mooring service All Fast Local time/date when vessel alongside, last 
line secured and all lines fast

Cargo Operations

FCL ATS Cargo First Container Lift Local time/date when first productive con-
tainer is engaged with spreader.

LCL ATC Cargo Last Container Lift Local time/date when last productive con-
tainer is disengaged from spreader

Departure Operations

RTS RTS pilot service Ready to Sail Local time/date when vessel is seaworthy and 
ready to receive pilot on board

PBD ATS pilot service Pilot on Board Departure Local time/date when pilot puts first foot on 
vessel for departing

LLA ATD Berth
ATC mooring service

Last Line Released Local time/date when the last line is released 
off the bollard

POF ATC pilot service Pilot Disembarked Local time/date when pilot disembarks from 
vessel and “pilot boat clear” is reported

(The names of the vessels have been digitally removed from the actual screenshots of the solution for data protection purposes)
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tage of the International standards, con-
tracts and International Maritime Organi-
zation resolutions, which apply to any Port 
and Trade around the world dictated by the 
International Taskforce Port Call Optimiza-
tion Group (PCO) where APBA has been an 
active partner since the beginning. The de-
liverables, recommendations and outcomes 
from the PCO are not an option in a global 
port and maritime industry, but mandatory 
in order to ensure the acceptance and un-
derstanding of high volumes of diverse data 
coming from distributed and heterogeneous 
sources of information.

IF YOU CANNOT MEASURE IT, YOU CANNOT 
IMPROVE IT (AND WHAT IS NOT IMPROVED 
IS ALWAYS DEAD)
Unfortunately, the appearance of world-
wide crisis like COVID-19 produces a 
change in our scale of values and priori-
ties. It is becoming clear that concepts and 
features that were not so important in the 
past are now fundamental and mandatory 
not only for the staff but also for the busi-
ness. The New Normal demands us certain 
protection measures as citizens like social 
distancing in order to protect ourselves 
and avoid spread the virus. 

In conclusion, Algeciras Port Authority, 
in collaboration with Prodevelop, has been 
intensively working on the deployment of a 
cloud-based and environmentally friendly 

solution which is already up and running 
in the live environment. It enables the Port 
Community to improve the management 
of cargo operations through the optimiza-
tion of their operational processes with a 
collaborative approach. Limit close contact 
with others and staying away does not 
mean remain isolated. In fact, it is impera-
tive to promote new initiatives like Posi-
donia PortCDM which will enable the staff 
and parties to stay connected while keep-
ing them safe and protected, especially be-
cause working from home is not always an 
option in the maritime sector. In the same 
way that flattening the curve has required 
us to work collaboratively as a society, it 
is key in order to retaining customers and 
generate new business opportunities in 
the Port Industry to align criteria and work 
towards a common global goal: the collab-
orative data sharing is essential and will im-
prove the operational excellence of Ports, 
as well as the quality of the service(s) they 
bring, while increasing the competitive-
ness and reliability. 

The partnership between the Algeciras 
Port Authority and Prodevelop is a real ex-
ample that demonstrates how it is possible 
to optimize and improve the overall per-
formance of the Port Community without 
making a major investment in new and ex-
pensive infrastructure which is not always 
affordable for all.

(The names of the vessels have been digitally removed from the actual screenshots of the solution for 
data protection purposes)
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Traditionally on the North American Rail-
roads Rubber Tired Gantry (RTG) cranes are 
used to load and unload trains. In addition, 
the chassis used for trucking are provided 
from a chassis pool. This means the chassis 
carrying the container, on the road, is not 
owned by the trucking company and there-
fore not designated to a specific trucking 
company or even to a specific truck.

Given this fact there is a big advantage in 
regard of the possibility to pre-load containers 
on chassis before the truck arrives at the ter-
minal for pick up. The downside of this system 
is that the operator of the Intermodal termi-
nal is responsible for the chassis in order to 
keep them road worthy and operational.

Looking at Intermodal operation in a rail 
yard, the traditional way to move contain-
ers from a rail car and onto a rail car is what 
is called a wheeled operation.

STACK OPERATIONS IN 
AN INTERMODAL RAIL 
TERMINAL USING RTGS
Walter Leiler, Area Sales Manager, Kuenz 

In such a wheeled operation tradition-
ally an RTG is spanning across up to two 
rail tracks and up to two loading lanes. No 
stacking underneath the crane is done.

Therefore, chassis capacity and chassis 
parking space needs to be sufficient to in-
termediate store containers in the contain-
er yard till it is picked up by a road Truck.

On the equipment side Terminal Trac-
tors are needed to haul chassis in between 
the chassis parking area and the crane 
loading lane. 

CURRENT EQUIPMENT SITUATION 
In such an Intermodal rail operation the 
crane used for train loading and unload-
ing process needs to have the capability to 
lift one container above one container on 
the train. This is what is called a 1 over 1 
operation.

As well in such an operation, there is no 
need for the RTG crane to move in the di-
rection of the rail track with considerable 
speed. This as the chassis is parked next to 
the rail car being loaded or unloaded.

Further due to the crane is spanning just 
over the rail track and the chassis loading 
lane, no ground stacking is considered and 
the crane span is typically between 40ft 
and 60ft. 

CURRENT OPERATION IN INTERMODAL 
TERMINALS HAVING CONTAINER STACKS 
UNDERNEATH THE CRANE 
There are terminals already utilising the ca-
pability of lifting containers on to a ground 
stack instead of utilising chassis as contain-
er storage. Therefore, the crane needs to 
span over a stacking area, in addition to the 
rail track and the chassis-loading lane.
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This will already significantly increase 
the crane span of the crane and as well the 
crane lifting height.

The benefit of this operation is mainly 
the reduction of chassis on the terminal 
and the required chassis parking area.

Utilising a perpendicular parking under-
neath the cantilever of the gantry crane 
will significantly densify the chassis staging 
capacity. 

Further as moving containers from the 
container stack to the rail car, it is required 
that the crane is capable of moving with a 
considerable speed (up to 400 ft./min) in 
the direction of the rail track. This as the 
rail car is most likely not next to the con-
tainer in the container stack and therefore 
the crane needs to bring the container from 
the stack to the railcar. 

What we see as per today is mainly using 
Rail mounted Gantry Cranes (RMG) for this 
kind of operation.

Intermodal terminals in North America 
having much bigger train length (up to 
16,000 ft or 4,877m) and longer load-
ing tracks (between 3,000ft/915m and 
6,000ft/1,829m) compared to Europe.

Given this consideration it also means 
that the track length served by an individual 
lifting crane needs to be longer as well. Due 
to this RMGs are mainly used in high capac-
ity Intermodal Yards.

NEW CAPABILITY OF THE FREERIDER RTG
As described above certain capabilities of 
traditional RTGs restricting the utilisation of 
a container stack in an intermodal applica-
tion.

Therefore, stability of the load on the 
crane (anti sway) and the capability of 
traveling in gantry direction at a consider-
able speed (up to 400 ft/min) is essential 
for such an operation. The gantry speed is 
required as the time within a moved used 
for gantry travel is the major factor influ-
encing cycle time and therefore terminal 
productivity.

Given the new capabilities of the Freerid-
er RTG, stacking operation with an RTG be-
comes feasible. This even as the RTG crane 
has to travel an extended range in order to 
bring a container from the container stack 
to the rail car. Therefore, travelling with a 
loaded container, using high speed, is es-
sential to this operation.

Again, traveling time is one the main 
factors influencing terminal productivity. 
Further due to the design of the Freerider, 
much bigger span can be utilised in order 
to accommodate a container stack under-
neath the crane.

Container stack operations can be opti-
mized in shuffling containers expected to be 
loaded soon. This moving a container from a 
lower tier to a more accessible storage po-
sition is called Housekeeping. The Freerider 
provides automation capabilities, doing this 
Housekeeping automated during low termi-
nal utilisation time. Further the automation 
features can be extended to remote opera-
tion or as far as to a nearly fully automated 
intermodal yard operation. Therefore, the 
capabilities of the Freerider RTG is at least 
keeping up with the automation features an 
automated RMG is providing today.

HYBRID TERMINAL OPERATION
The operation of a terminal based on mixed 
ground stacking in combination with a chas-
sis operation is also called hybrid operation.

In a hybrid operation containers which are 
destine to leave the terminal within a short 
time are loaded onto chassis. Containers 
which are predicted to stay longer at the ter-
minal are being moved to the ground stack.

Such a hybrid operation reduces signifi-
cantly the space required in order to park 
loaded chassis and as well the movement of 
chassis by using Terminal Tractors.

Another important component of such 
a hybrid operation is the predictability of 
container pickup and delivery. The more 
accurate the prediction on the truck arrival 
is, the more preparation work on the con-
tainer stack can be done. This means low 
gate traffic hours can be used to re shuffle 
containers in the stack.

The ultimate saving in cost are the re-
duced footprint at a given terminal capac-
ity as a capital expense, or the ability to 
increase terminal capacity at an existing 
footprint. 

Further reducing equipment, used to 
stage chassis at the parking area, will also 
significantly reduce operational costs. Stack-
ing capability means also offering container 
storage as a paid service to the customer.

Even in such a hybrid operation re shuf-
fling of containers is required, this can be 
done during low traffic hours. Preparing for 

upcoming predicted truck traffic will spread 
out the workload within the terminal more 
evenly. Having containers positioned at 
their optimum loading position will reduce 
truck dwell time.

SUMMARY POINTS  
•  With the capability of the Freerider RTG 

a ground stacking operation at inter-
modal terminals is feasible.

•  Travel speed with a loaded crane is es-
sential for productivity.

•  Automation is feasible with the Freerid-
er RTG.

•  Load stability is needed for handling the 
container stack.

•  Substantial saving in cost are the re-
duced footprint, due to the Hybrid op-
eration, at a given terminal size.

•  Reducing equipment, as less Termi-
nal Tractors are benefiting operational 
costs.

•  RTGs are an alternative solution at lower 
capacity terminals.

•    RTGs offering advantages in brown field 
installations in reducing civil work.
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As Malaysia continues to develop itself as 
one of the most important hubs for global 
trade, the Port of Tanjung Pelepas (PTP) is 
playing a critical role in this ambition. 

Part of this transformation is going to be 
the integration of new and improved tech-
nologies, such as automation, new Terminal 
Operating Systems (TOS) and cloud-based 
technology. 

For PTP, to have an advance digital infra-
structure is key in ensuring that the port re-
mains ahead of its competitors. Currently, 
PTP is the third biggest port in Southeast 
Asia and one of the 20 largest in the world, 
with approximate terminal capacity of 12.5 
million TEU.

GOING LIVE 
PTP spoke to Port Technology Interna-
tional in a recent interview about its 
pursuit of greater terminal efficiency and 
its aim to remain competitive in this fast-
paced landscape. Equipment automation 
and digitization have become key focus 
areas to ensure the port is are able to 
stay ahead.

STAYING AHEAD OF THE GAME 
DIGITIZATION AT THE PORT OF TANJUNG PELEPAS
Beth Maundrill, Editor, Port Technology International

For instance, the Opsview Real Time 
Performance Monitoring System has been 
integrated at PTP with the aim to improve 
efficiency, increase berth productivity and 
reduce operating costs. The system gives 
PTP the visibility of its live operation perfor-
mance and all of its assets. The cloud-based 
system can be viewed from any device and 
gives a clear understanding towards the 
utilisation of assets whilst minimising waste 
and turnaround times of assets.

With regards to digital processes, PTP 
successfully migrated its TOS to Navis N4 
in 2019, representing one of the largest 
such terminal system migration projects yet 
undertaken at the port. This TOS provides 
improved performance and scalability to 
meet the future expected volume growth 
of PTP. With Navis N4 in operation, a world 
record for vessel utilisation was success-
fully recorded after MSC Gulsun, the largest 
container ship in the world at the time, de-
parted with 19,574 TEU in July 2019.

PTP also recently went live with its 1st 
Phase intelligent Enterprise Resource Plan-
ning system (ERP) to transform and stream-

line the company’s core back-end opera-
tions such as finance, human resources and 
procurement. With the new ERP system, 
PTP employees will be able to upscale req-
uisite digital skills and online presence in 
order to be more efficient while ensuring 
best practice and service to the customers.

ALL PORTS ON PATHS TO DIGITIZATION 
There are numerous ports in the Southeast 
Asia region that are on a pathway towards 
more automation and digitization. Howev-
er, collaboration in the transhipment mar-
ket is particularly limited because of the 
competitive nature of the environment. 

PTP notes that every terminal is trying 
to develop technologies and or use current 
technology in a different way to get a com-
mercial advantage and therefore retain and 
or gain market share via improved produc-
tivity and or customer connectivity.

However, there are some collaboration 
possibilities for the Port as two of its share-
holders include MMC and APM Terminals. 
This enables various digitization and auto-
mation collaboration initiatives to proceed 
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in terms of knowledge sharing and exper-
tise exchanged between the ports that fall 
under both groups. 

EMPOWERING PEOPLE 
It is of course imperative that ports adapt 
with new digital technologies but PTP also 
notes that people continue to be the big-
gest asset for the port. To empower and 
develop employees towards becoming a 
high performing workforce, various digi-
tization platforms have been developed, 
especially for the blue-collar staff to boost 
their performance and productivity. 

With the Blue Collar Incentives Applica-
tion for example, it enables PTP’s blue collar 
workforce to see live feedback on targets, 
moves and even how much incentive they 
will earn at each individual’s end of shift as 
well as earning projection if they continue 
to perform at specific self-chosen rate. Such 
approach allows PTP to digitize not only its 
equipment but also its people to make eve-
rything and everyone in the port environ-
ment a source of data and therefore pro-
vide more opportunities to improve, while 
at the same time limit CAPEX spending and 
waste accordingly. 

An asset digitization project is also sched-
uled for this year to provide a full digitised 
view of all terminal equipment. All this is in 
line with PTP’s aspiration to become an ad-
vanced preferred port in the region.  

COVID-19 AND THE NEW NORMAL
All ports have been impacted by the effects 
of the COVID-19 and it has left many ac-
knowledging that automation is crucial for 
being able to handle the crisis and others 
that may face us in the future. 

As well many organizations across the 
globe PTP has implemented a new work 
policy as well as new shift patterns to ac-
commodate the current business and 
health situation, meetings and discussion 
are most done virtually and staff are also 
encouraged to utilise various digital devices 
available accordingly. 

In addition, with the new ERP system, 
PTP employees will be able to acclimatise 
to the new normal by up scaling requisite 
digital skills and online presence in order to 
be more efficient while ensuring best prac-
tice and service to the customers. 

Furthermore, this has also allowed the Port 
to eradicate dependency towards the con-
sumption of paper in its daily business and 
thus ultimately empowers efforts towards be-
coming a social and sustainable organization.

The availability of application such as 
Microsoft Teams has greatly assist PTP in 
managing its day to day business activities, 
whereas interactive application such as 
Mentimeter helps people to stay in touch 
and acquire real-time input from remote 
teams including feedback, comment, con-
cern and more. Such impact and its effec-
tiveness will not only influence the use of 
modern technology but most importantly 
will boost the demand for automation re-
spectively, PTP said. 

LOOKING TO THE FUTURE 
It is certainly true that PTP is already well 
on its way to becoming an industry leader 
in many areas of the port business.

PTP is one of the first ports to use the ar-
tificial Intelligence (AI) Portchain Real Time 
Performance Monitoring System which ena-

ble us to automatically manage PTP’s berth-
ing line up of over 100 vessels per week.  

Moving forward, this same use of AI will 
continue to be adopted in other areas of the 
business, but with more focus on data pre-
dictive analysis for equipment issues, opera-
tional bottlenecks and to remove waste.  

PTP is also looking at using the same 
technology to interact with customers in 
relation to accurate discharge and availabil-
ity of cargo, actual time of arrival, estimated 
time of departure and more. In line with 
this, PTP with the support from its partner’s 
from Portchain will soon launch the second 
phase of berthing optimization tool offer-
ing full transparency to their customers on 
information such as live productivity versus 
target but also breakdowns, crane alloca-
tion and much more. 

In addition, in 2019 PTP signed a Memo-
randum of Understanding with Terberg 
Tractors Malaysia (TTM) to explore poten-
tial autonomous mobility solutions for its 
existing terminal tractors. 

PTP will be supported by APM Terminals 
in the Proof of Concept (PoC) pilot project, 
whilst TTM will be supported by Terberg 
Benschop of the Netherlands. 

The proposed solution is aimed to be 
fully compatible with existing, manually 
driven, terminal tractors. 

The aim for PTP is to have a solution 
that would provide consistent productivity 
whilst improving the Port’s current perfor-
mance. The secondary objective would be 
improving the safety record of terminal 
tractors, as an autonomous solution should 
eliminate safety concerns in relation to 
driver error or fatigue.     

PTP said that it is expected that in the 
near term, due to the current certainties in 
the world economy and the impact of the 
COVID-19 pandemic, port operators will 
be more selective on investment, focus-
ing more on those with firm and certain 
returns. The use of big data and IoT will 
therefore be more prevalent based on the 
impact seen due to the pandemic as work-
ing remotely becoming a norm.
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Automating your operations has never been quicker, easier 
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With its extensive portfolio of products, tools and lifetime 
support, Kalmar One will supercharge your automation 
ambitions, no matter where you choose to start your 
journey. Kalmar, making your every move count.

kalmarglobal.com

your automation journey
ENERGISE



In this exclusive discussion with Kalmar, PTI 
spoke to top executives about automation, 
how Kalmar approaches the technology 
and how to overcome the challenges that 
the port industry faces in today’s climates.

HOW HAS THE PORT INDUSTRY 
PROGRESSED WITH AUTOMATION IN 
RECENT YEARS?
We have seen that automation has been 
slowly but steadily gaining more ground in 
container terminal operations. Automation 
of the stacking yard has become widely ac-
cepted for new container yards globally, 
and there are also many terminals that have 
deployed automated solutions for the hori-
zontal transportation of containers. Remote 
control and semi-automation functions have 
also become more common for quay cranes.

The drivers of automation investments 
have become more diverse than earlier. 
Besides saving on operating costs, opera-
tors are looking to improve occupational 
safety at terminals, resolve issues with la-
bour availability, provide better ergonom-
ics to staff, and gain greater control over 
their operations.

However, despite so many recent success-
es, there is still a long way to go for automa-
tion to become the standard that all operators 
can and want to adopt in their operations.

THERE IS CLEARLY A LOT OF INTEREST, 
BUT WHAT IS HOLDING TERMINALS BACK 
FROM INVESTING IN AUTOMATION?
From the decision makers’ point of view, 
automation requires significant upfront in-
vestments, and immediate financial pres-
sures can make it difficult to realize the val-
ue of an automation deployment over the 
long term. The length of the remaining con-
cession period can hold back terminal oper-
ators from investing, as a short concession 
does not justify the investment because the 
benefits will not be seen before the conces-
sion expires. Therefore, investments also 
require the support from the port author-
ity, enabling long enough concession peri-
ods and maybe even setting automation as 
a requirement for the concession.

Furthermore, automation investments 
also do present some risks, as previous 
projects have demonstrated. Implement-
ing automation in an operational terminal 
is particulary complicated, so the potential 
disruption discourages operators unless 
they are forced to do it. Suppliers have 
been trying to introduce solutions that can 
be implemented more easily, but adop-
tion is still slow. In the end, terminals often 
turn to process automation solutions that 
can be implemented with fewer risks but 
can still improve operational efficiency.

Lastly, automated terminals require ex-
pertise in operating, troubleshooting and 
maintaining systems. Particularly given the 
steep learning curve of new technologies, 
the process to transform the existing work-
force and external parties interacting with 
the terminal, and also to hire and retain 
new people with the right skills might cre-
ate an additional hurdle when making the 
decision in favour of automation.

In the end, however, once a terminal au-
tomates and gains competitive advantage, 
it usually encourages other terminals in the 
region to do likewise.

YOU MENTIONED RISKS THAT ARE HOLDING 
BACK THE AUTOMATION DEPLOYMENT. 
WHAT IS BEHIND THESE RISKS?
There have been multiple factors. Some-
times the adoption of a completely new 
technology has been more difficult than 
originally expected, while sometimes the 
integration between the various IT sys-
tems from different vendors has been 
challenging.

The companies that adopt automation 
technologies often fail to oversee an or-
ganization’s transformation, because they 
focus too much on the physical construc-
tion work. When the system goes live, the 
operational organization is not ready to 
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cope with it, as the project delivery team 
might have been too disconnected from 
the operations team. Consequently, the 
project team is the only one that can keep 
the system running. This escalates when 
operations are carried out continuously in 
consecutive shifts with different people. 

Additionally, the system might not align 
completely with the local processes and 
operating environment. New procedures 
are forced to roll out in fast-paced environ-
ments, causing unplanned system and pro-
cedure changes along with all the subse-
quent implementation struggles that come 
with them. As terminals are real nexuses 
of information, it is very likely that these 
changes also impact external parties like 
shipping lines and their agents. 

The quality of the data can cause issues 
when the data is processed automatically 
without human intervention. An inaccurate 
piece of data that in manual operation was 
meaningless, suddenly may become the 
root cause of a serious productivity issue.

Many terminals have adopted a ‘mix-and-
match’ principle in automating their opera-
tions by using the suppliers considered as 
‘the best of breed‘ for each individual sub-
system. Unfortunately, this compromises 
the usability of the system for the end user. 
Diagnosing and resolving faults in this kind 

of mixed environment is very complex, es-
pecially when multiple user interfaces need 
to be cross-checked, often requiring manu-
al intervention. The exceptions will not be 
noticed before they escalate on a terminal 
level, and have a serious impact on produc-
tivity.

The long-term reasons for not meeting 
targets might be being locked in the im-
plementation mode, waiting for suppliers 
to complete the punch list items. While 
issues are being resolved, new things are 
identified, causing a never-ending project. 
To overcome this, it is essential to agree 
on how the project will move from imple-
mentation to operational mode, and reach 
an understanding with suppliers to provide 
support in the continuous development ac-
tivities.

It is important to understand that auto-
mation systems should operate at least for 
as long as the lifetime of the equipment. 
When equipment is purchased in several 
batches, the system is expected to exist 
longer than the equipment itself, i.e. the 
equipment can be renewed, while the auto-
mation system continues operating. There-
fore, it is essential that software can be 
maintained and upgraded, as the environ-
ment around it changes. New operating sys-
tems and IT solutions are introduced, parts 

are reaching their end of lifetimes, operat-
ing processes and regulations change, and 
the system needs to be able to cope with 
many of such changes during its existence. 
Very often this is not considered in the pro-
curement phase, where the focus is just on 
the go-live, and later it comes as a surprise.

WHAT ARE THE CONSEQUENCES FOR THE 
AUTOMATION DEPLOYMENT PROJECT IF 
THE RISKS MATERIALIZE?
The business consequences are twofold: 
delayed deployments and missing perfor-
mance targets. The first will lead to ad-
ditional cost and delayed value creation, 
both negatively impacting the financial sit-
uation of the terminal. The second will lead 
to decreased earnings in the long run and 
endanger the originally calculated business 
case. Just looking at these potential conse-
quences shows that it is highly important 
to focus on risk management.

CAN YOU ELABORATE MORE HOW TO 
MANAGE AND MITIGATE THESE RISKS?
Many of the automation projects globally 
have been purpose-built and customized, 
and significant amounts of new functional-
ity have been implemented, to either push 
the automation boundaries or adopt the 
systems to suit unique processes. To com-
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ply with these requirements, suppliers take 
the additional risk of developing new func-
tionality during delivery, instead of repli-
cating the existing functionality proven on 
other sites. 

One way to overcome this is by focussing 
on implementing solutions that already ex-
ist. In case further functionality is needed, 
it is important to identify this early and plan 
specific risk mitigation strategies. If pos-
sible, it may be a good approach to try to 
plan to go-live with a standard and proven 
solution and introduce new functionality 
in controlled steps afterwards. If it is not 
possible to mostly limit yourself to existing 
functionality, then it is extremely important 
to focus on the alignment of the system 
with the processes it needs to support and 
the people who will manage it.

The typical planning phase is often at 
too high a level and does not fully ensure 
this alignment. This means that the align-
ment between the system, the processes 
and the people on the detailed level has to 
be done during the execution phase, often 
in parallel with the execution of the civil 
works and equipment manufacturing. As 
a consequence, the risk of misalignment is 
substantial.

In these cases, our advice is to have an 
intermediate phase in which the alignment 
between systems, processes and people is 
done and tested in an emulated environ-
ment with the real software. Introducing 

such an intermediate step reduces the risk 
before making certain decisions on the spec-
ifications of the equipment and infrastruc-
ture. It will add some lead time to the project 
compared to the ideal parallel project sched-
ule, but we also have to be honest and admit 
that few of those ideal parallel schedules are 
ever met. Especially looking at the total time 
needed to reach the value creation phase, 
we believe it will reduce the deployment 
time, especially for projects that have a high 
degree of complexity or and where technol-
ogy boundaries are pushed.

The purchasing of automation systems 
has often been done in much the same 
way as manual equipment procurement. 
Contracts typically specify that the auto-
mation system should be delivered as de-
fined in the tender specification before it is 
accepted. In many projects, when aligning 
these requirements with existing product 
functionality, there is a lot of room for in-
terpretation. Often at the contract-signing 

phase, it is not guaranteed that the supplier 
and customer’s expectations are aligned. 
Such misalignment leads to an unneces-
sary disruption during the project execu-
tion. Therefore, it is important that in the 
procurement phase, all future operation 
processes are known and agreed upon, 
to ensure that all related suppliers have a 
mutual understanding of how the system 
should operate.

Another consequence of the described 
procurement process is that it focuses only 
on the delivery of the physical goods on site 
and their acceptance. It does not consider 
the lifetime needs of the delivered system, 
such as software maintenance, upgrades, 
and updates, which, as mentioned earlier, 
are an essential part of long-term success. 
To address this fundamental issue, terminal 
operators and suppliers need to find new 
ways of working together.

WHAT STEPS WILL BE NEEDED TO 
INCREASE AUTOMATION ADOPTION?
Some automation drivers will increase the 
need and willingness to adopt automa-
tion. Remaining an attractive employer for 
young people is difficult for terminal oper-
ators, so automation and related jobs can 
help attract and retain future workforces.

The work of the TIC 4.0 committee to 
align the semantics and data interfaces is 
a good example of the industry working 
together. The consequence of this will be 
automation systems and equipment that 
are easier to interconnect. This will make it 
easier to customise and optimise systems 
without creating a gap that will make future 
upgrading risky or impossible.

Future systems will be easier to deploy. 
With increasing interest from existing ter-
minals, the suppliers are focusing on devel-
oping systems to be implemented on the 
existing footprint of manual equipment, 
phase-by-phase, in a live and busy contain-
er terminal environment.

Terminal operators will need to start 
seeing automation in a wider perspective. 
The focus in automation projects will shift 
from technology and implementation to 
management of change in the organiza-
tion throughout the process. In the future, 
operators are no longer trying to automate 
their existing processes, but instead it is 
accepted that automation will change ex-
isting processes, responsibilities and work 
descriptions. The whole concept of Opera-
tions-Engineering-IT will be redefined.
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WHAT BIG INNOVATIONS WILL IMPROVE 
THE ADOPTION OF AUTOMATION?
The most important thing is to focus on the 
end user. The key to high productivity will 
not be better optimization algorithms, but 
helping end users get the most out of the 
system.  Simpler systems with more effi-
cient processes will let operators focus and 
keep the terminal performing in various 
operational situations, and quickly take the 
right actions. This is only possible if suppli-
ers and end users collaborate well, towards 
a common goal.

We also expect to see a different type of 
relation between terminal operators and 
automation suppliers that will be better 
suited for automation projects. We are al-
ready seeing new and innovative procure-
ment strategies in various terminal automa-
tion projects, which all share an emphasis 
on value creation and risk reduction. 

One example is the performance-based 
contracting model, where the supplier-
buyer relationship changes from a trans-
actional one to a business partnership. The 
business partnership enables the terminal 
operator to perform better and the opera-
tor to focus on the terminal’s customers, 
ensuring maximum value for all. Many oth-
er industries have already made this type of 
shift successfully, so we should try to learn 
from them.

WHY DOES THE RELATIONSHIP BETWEEN 
SUPPLIER AND OPERATOR NEED TO CHANGE 
AS WE MOVE FORWARD WITH AUTOMATION?
As the automation system becomes the core 
part of the terminal’s operations, it is neces-
sary to rethink how it can be continuously 
improved. Here, operator and supplier share 
a goal - the operator wants high productiv-
ity and consistency, both of which need a 
skilled and adequately resourced team. The 
supplier wants a high-performing reference 
case and satisfied customers. To do so, the 
current transactional model needs to evolve 
into a partnership, where both parties can 
excel in their area and reach the mutual goal.

The current equipment procurement 
model restricts opportunities to evaluate 
the potential value of a long-term strategic 
partnership. If a terminal can provide value 
six months earlier and the initial productivity 
ramp-up can be made faster, it can create sub-
stantially more value than the savings gained 
through a traditional procurement process. 
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Digital transformation — the use of tech-
nology to radically improve performance 
or reach of enterprises — is a hot topic for 
companies across the globe. Executives 
in all industries are using digital advances 
such as analytics, mobility, social media and 
smart embedded devices as well as improv-
ing their use of traditional technologies 
such as Enterprise Resource Planning (ERP) 
to change customer relationships, internal 
processes and value propositions. Other ex-
ecutives, seeing how fast digital technology 
has  disrupted media industries in the past 
decade, know they need to pay attention to 
changes in their industries now.

DIGITAL FOUNDATIONS 
Leading port operators are building a digi-
tal foundation that is providing dramatic 
improvements and meaningful business 
results, enabling the sector to handle a pro-
jected 400-million-ton annual increase in 
global port volumes, this according to the 
UNCTAD 2018 Review of Maine Transport. 
They are moving past decades of manual 
process tradition to a more agile, data-driven 
approach, with a keen eye on risk and secu-
rity issues. While many believe the best way 
to modernize is to automate, beginning this 
transition before you thoroughly understand 
your current operational process can lead to 

PORT AUTOMATION 
THE VALENCIAPORTPCS WAY FORWARD
Mar Chao, Head of Commercial Business Development & ValenciaportPCS, Port Authority of Valencia

tragic - or at best very expensive - results. If 
your process is error-prone and inefficient, 
all you will do is automate these problems, 
leading to poorer performance. In fact, Mc-
Kinsey’s “The Future of Automated Ports 
Study”, published in 2019, seems to confirm 
this. Nearly 40 cargo ports around the world 
are using some form of process automation, 
with the total investment cost an estimated 
$10 billion. McKinsey projects that ports and 
terminal operators will accelerate spending 
to $15 billion in the next five years. 

The port industry is aware of this digi-
tal transformation process and it is always 
boosting automation, due to its dynamic 
performance. For example, the Port Au-
thority of Valencia has just launched a ten-
der for a new container terminal promoting 
a fully automated one.

THE PORT COMMUNITY 
In the port and transport sector, efficient 
management of information technologies is 
a key factor for competitiveness, given the 
vast amount of information that is produced 
and exchanged. For this reason, major Eu-
ropean ports have developed a large num-
ber of systems that considerably enhance 
information management. Today, the Port 
Authority of Valencia has a series of tools 
intended to increase the competitiveness of 

port community companies. Among these 
are electronic invoicing, automated gates, 
and our Port Community System (PCS), Va-
lenciaportPCS, where more than 850 com-
panies are linked on a digital platform.

International Port Community System As-
sociation IPCSA, defined a PCS as an open 
and neutral electronic platform that enables 
a smart and secure exchange of information 
between public and private stakeholders to 
improve the competitive position of seaport 
and airborne communities. A PCS should 
also optimize, manage and automate ef-
ficient port and logistics processes through 
a single presentation of data, linking trans-
port chains and logistics. It is an effective, 
real-time, fast, focused, flexible and complex 
information system capable of improving ef-
ficiency at all stages of the cargo process in 
the unloading and loading of ships, customs 
clearance, port formalities, and delivery in-
side and outside the terminal.

Ports are key nodes in supply chains 
where physical and information flows and 
the requirements of transparency and 
identification of flows of goods are becom-
ing increasingly complex. From ports, inter-
national supply chains can be structured 
based on the digitization of the supply and 
demand of logistics services and cargo in-
formation flows. Modern ports focus on 
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increasing the efficiency and effectiveness 
of supply chains, developing PCSs that sup-
port information on demand forecasting 
and level of response to orders, and mini-
mising inventory costs. 

Online monitoring and transparency are 
increasingly critical to the success of sup-
ply chains and ports. The modern scope of 
logistics entails greater complexity in port 
sector processes and a high number of 
stakeholders, which requires the innovation 
of port communication, information flows 
and documentation control. 

The maritime supply chain has evolved in 
recent years, supported by information and 
communication technologies. This evolution 
has promoted a more intense integration of 
the port community and has imposed greater 
requirements on the provision of port servic-
es. Investment in IT for ports entails the adop-
tion of paperless communication between 
members of the port community, integration 
with logistics partners and cooperation be-
tween different ports. This is a necessary step 
towards competitiveness that ports must 
take. PCS is the digital platform that enables 
networking between the public and private 
agents and entities involved in the ship and 
cargo services offered by ports, and whose 
main function is to digitize port operations

PCS DURING CRISIS 
During the COVID-19 crisis, PCS, single win-
dow and other electronic exchange plat-
forms have been critical elements of the 
digital infrastructure for the supply chain, 
including sea and air ports, trade facilita-
tion and cross border logistical and admin-
istrative/regulatory processes. Five million 
messages a month, on average, were trans-
ferred through ValenciaportPCS during the 
COVID-19 crisis, allowing business run un-
der normal standards.

Before COVID-19, most people had some 
degree of apprehension about robots and 
artificial intelligence (AI). Though their 
beliefs may have been initially shaped by 
dystopian depictions of the technology in 
science fiction, their discomfort was rein-

forced by legitimate concerns. Some of AI’s 
business applications were indeed leading 
to the loss of jobs, the reinforcement of 
biases, and infringements on data privacy. 
Those worries appear to have been set 
aside since the onset of the pandemic as AI-
infused technologies have been employed 
to mitigate the spread of the virus. 

We have seen an acceleration of the use 
of robotics to do the jobs of humans who 
have been ordered to stay at home or who 
have been redeployed within the work-
place. This trend I guess is unstoppable and 
when applied to port business it will act 
to promote AI and automated terminals, 
separately from new automated processes 
through the PCS. 

On the other hand, Blockchain technology 
offers promising results, but overcoming the 
obstacles to widespread adoption remains a 
challenge, with the technology yet to reach 
enterprise maturity. Moreover, many exist-
ing solutions within supply chains are using 
blockchain for relatively simple use cases, 
while realising that there are numerous pos-
sible opportunities both within and adjacent 
to the supply chain, as blockchain is relevant 
in finance, food safety, insurance and mul-
tiple other industries. Therefore, we will be 
keeping an eye on this technology in order to 
keep our leadership in technology.

MORE THAN A DIGITAL PLATFORM 
In summary, PCS, such as ValenciaportPCS, ar-
range a single-entry platform of data in a port 
for business-to-government messages and 
the business-to-business messages. Boosting 
the efficiency by providing digital, real time 
information to all players in the port. Now, in 
the new digital world, numerous ports of all 
sizes are following their digital lead, building 
digital ecosystems for all their stakeholders to 
exchange data. We cannot keep using recipes 
from the past. It is vital to look ahead to new 
developments like the need for global con-
nectivity, which goes far beyond the scope 
of connecting the local community. Our end 
clients everyday more want to know real time 
information about their cargo, in one click. 

Ports will have to reach out much fur-
ther into the hinterland and be connected 
to other seaports. We are in a connected 
world where the Network of Networks will 
be the future. Therefore, the next genera-
tion ValenciaportPCS is much more than 
a digital platform for port clients. On the 
contrary, it has to be connected to the IoT 
devices of the port, to the port call optimi-
sation system in force, track and trace the 
full logistic chain, being linked to other plat-
forms on blockchain, such as Tradelens and 
the Global Shipping Business Network. 

Today, going digital is not an option, it is 
a must, and to reach that goal Valenciaport-
PCS is a great help. 
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