
www.porttechnology.org  COLLECTOR'S EDITION 66

FRONTLINE OPTIMISATION
Better integration needed 

FREIGHT RATES 
A race to the top or bottom?

NAVIS INSPIRE AWARDS
Winners announced

20 EXCLUSIVE
INTERVIEWS

KING WILLEM-ALEXANDER 
WELCOMES

APM TERMINALS MVII

FEATURED

ORBITA on Big Data 

TT CLUB on Cyber Security 

MSRC Simulation Training 

PEMA with Laser Focusyears

P
O

R
T TE

C
H

N
O

LO
G

Y
 IN

TE
R

N
ATIO

N
A

L
S

IX
T

Y-S
IX

TH
 E

D
ITIO

N





Welcome to Issue 66: The Collector’s Edition. 
As well as our usual diverse and extensive look 
into the various sectors of the port and terminal 
industry, we have assembled 20 interviews; firstly, 
to offer a glimpse into the key trends that will be 
on display and under discussion in Rotterdam 
at the upcoming TOC Europe, and secondly, 
as a continuation on the theme of 20 that we 
are following throughout 2015; PTI’s 20th 
anniversary year.

It seems whether it’s an academic, technical 
specialist or port executive I talk to, two key 
trends are on the tip of their tongue: automation 
and mega-ships. We noted this early-on at 
PTI by creating our Mega-Ship Ready and 
Automation and Optimisation sections. However, what’s been most revelatory to me recently 
is how these trends are spreading beyond the realms of the container trade and developments 
in port equipment, and are now just as pertinent in bulk handling, port planning and port 
security.    

This evolution of thought is down to myriad factors, yet chief among them are events such 
as Navis World which allow voices across the supply chain to mix in a creative and dynamic 
space, thus creating a contemporary discourse within the industry that is now palpable. 

I was lucky enough to attend Navis World in San Francisco and noted how refreshing 
it was to witness the oft-repeated buzzwords of ‘optimisation’ and ‘efficiency’ penetrated 
with a blend of creative and practical, as well as conceptual, solutions. Carrying on that 
invigorating atmosphere in this edition from Navis is Dr Oscar Pernia, Director of Product 
Strategy, and Andy Barrons, Chief Marketing Officer and Vice President. They have created 
a paper that embraces a philosophy articulated at Navis World which calls for “evolution 
and revolution”, arguing that by creating tighter links and fostering a higher-involvement 
between operational staff and carriers, a smoother, more transparent supply chain can be 
created with benefits for all. 

The Collector’s Edition has a paper for everyone, and although it is tricky to highlight a 
few amongst such a high-calibre collection of papers, I would like to mention some work 
which is at the razor-sharp cutting edge of industry thought. Firstly, Orbita have provided 
a very valuable insight into how Big Data can be utilised in driving port operations, while 
Matthew Gore of London-based lawyers Holman Fenwick Willan deconstructs carriers’ 
thinking in his paper ‘The great freight rate race’. Also of great interest is Dr Noel Hacegaba, 
Chief Commercial Officer at the Port of Long Beach’s paper. We are all aware of the 
US West Coast congestion issues and Dr Hacegaba displays the strategies within one of 
America’s key ports in combating the issue. 

Congratulations are also in order for each of the winners of a Navis Inspire Award. We 
have assembled a special section celebrating each of the winners, and keep an eye out for more 
special content on their achievements in later editions. Special thanks are also due, as ever, to 
TBA Netherlands whose continued support and liaison with PTI is greatly appreciated. 

I'd also like to extend a warm welcome to specialists in container cranes Kuenz, and 
Bollard Load Testing by Tyne and Wear Marine, a company with vitally innovative products 
in this era of mega-ships. Both are now Preferred Partners of PTI.

I hope you thoroughly enjoy the Collector’s Edition, and keep your eyes peeled for our 
next issue which will continue the theme of 20 in 2015, our 20th anniversary year. Issue 67 
is to feature 20 mega-ports from around the world and promises to be another completely 
unique creation in these exciting times for the industry and PTI.

Richard Joy
Editor 

From the Editor

T @PortTechnology

l http://linkd.in/porttech

jkhan@porttechnology.org
www.porttechnology.org
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The Globe Tracker® Communications Unit 
is the industry’s most advanced real-time 
tracking, monitoring and communications 
device designed specifically for our industry. 
The strategic footprint, profile, battery lifespan, 
and embedded components provide the right 
combination of flexibility and sophistication.

The Globe Tracker® eSeal works as a peripheral 
to the GT Communications Unit. The GT eSeal is 
designed to be inserted into the lock loops of a 
container or truck trailer door, have its locking 
cap attached and then continuously report its 

real-time status to its associated GT Commu-
nications Unit as it moves through the supply 
chain. The GT Communications Unit reports this 
status to its owner. The GT eSeal is the “heart” of 
Globe Tracker’s Green Lane initiative.  

The Globe Tracker® Yard & Terminal Infra-
structure Network, I-Network, enhances 
yard and terminal operational efficiency 
and provides a communications link with 
customers to facilitate value-added ser-
vices while enhancing throughput.

The Globe Tracker® 
Yard & Terminal 
Infrastructure Network

The Globe Tracker® 
Communications Unit 

The Globe Tracker® eSeal

Modest, yet mighty, Globe Tracker® International offers Technology You Just Use 

Reliable, durable, easy to deploy, technology for asset and cargo visibility 
anywhere in the world at any time of the day. All information is secure and 
accessible to industry stakeholders in the GT Smart Autonomous Asset 
Network and GT Trade Data Exchange Network Cloud Services.  Whether 
you need to monitor and maintain cargo temperature or know when a 
container arrives at its final destination, Globe Tracker® International 
offers the intermodal industry technology you just use.

Real time wireless 
monitoring and control 
of intermodal assets over 
land, rail, and sea

For more information please visit us at www.globetracker.com
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The Coasts, Oceans, Ports and Rivers Institute (COPRI) works 
to advance and disseminate scientific and engineering knowledge to 
its diverse membership, which is engaged in sustainable development 
and the protection of coasts, oceans, ports, waterways, rivers and 
wetlands. COPRI works to enhance communication and cooperation 
among more than 3,000 members, both domestic and abroad, and 
the industry as a whole by advancing members’ careers, stimulating 
technological advancement and improving professional practice. 
www.coprinstitute.org

CEDA promote the exchange of knowledge in all fields concerned 
with dredging. They enhance contacts between the various groups 
from which members are drawn and between the dredging 
fraternity and the rest of the world, enhancing understanding of 
dredging works from both theoretical and practical viewpoints. 
www.dredging.org

The International Association of Dredging Companies (IADC) 
stands for International Association of Dredging Companies and is 
the global umbrella organisation for contractors in the private dredging 
industry. As such the IADC is dedicated to not only promoting the 
skills, integrity and reliability of its members, but also the dredging 
industry in general. IADC has over a hundred main and associated 
members. Together they represent the forefront of the dredging 
industry.
www.iadc-dredging.com

The Ports and Terminals Group (PTG) is the UK’s leading ports 
trade association. PTG’s mission is to help facilitate its members’ entry 
into, or growth of their businesses in, overseas markets; and in doing so 
assist port organizations and governmental authorities worldwide to 
undertake port development and expansion on a build-operate-transfer 
or similar basis.

Shanghai Maritime University (SMU) is a multi-disciplinary 
university with a special emphasis on shipping, logistics and 
ocean science. The history of SMU can be traced back to 1909 
at the end of Qing Dynasty and the university has been honored 
as a “cradle of international shipping specialists”. At present the 
university runs 19 doctoral programs, 59 master’s degree programs, 
45 bachelor’s degree programs. SMU has over 20,000 full-
time students, including 17,000 undergraduates and over 3,000 
postgraduate students. In the MOE evaluation of undergraduate 
education in 2004, SMU was awarded an “A”(Excellent). 
SMU has always attached much importance to exchange and 
cooperation with overseas institutions, and has established 
close ties with over 70 overseas universities and academies.
www.shmtu.edu.cn

Zepol provides US import and export data via an online platform. 
The data is comprised of 150 million US Customs bills of lading 
and US Census statistics. Thousands of trade professionals subscribe 
to Zepol to monitor competitors’ shipments, discover new suppliers 
around the globe, analyse markets and generate targeted sales leads. 
www.zepol.com

SUPPORTER COMPANIES

Port Technology International is supported by leading terminal 
operator networks, including APM Terminals and DP World.

APM Terminals operates a Global Terminal Network which 
includes 20,300 employees in 67 countries with interests in 71 port 
and terminal facilities.

DP World has a portfolio of more than 65 marine terminals 
across six continents, including new developments underway in 
India, Africa, Europe and the Middle East.

  International Association of Marine Aids to Navigation 
and Lighthouse Authorities (IALA-AISM) gathers together 
marine aids to navigation authorities, manufacturers and 
consultants from all parts of the world and offers them the 
opportunity to compare their experiences and achievements. 
www.iala-aism.org

International Association of Airport and Seaport Police- 
InterPortPolice is a worldwide, non-governmental and non-
profit association dedicated to mutual cooperation in setting 
the highest standards of safety, security and law enforcement 
regarding the transportation of persons and property through air 
and seaports, across boundaries and other terminals. 
www.interportpolice.org

The World Customs Organization (WCO) is the global 
centre of customs expertise and research, with a primary 
mission to enhance the effectiveness and efficiency of customs 
administrations. It is an ideal forum for the organization’s 177 
members, who collectively process over 98 percent of world 
trade, to exchange experiences and share best practices on a 
range of international customs and trade issues.
www.wcoomd.org

The International Maritime Pilots Association is a 
forum for the exchange of information. Its main objective is 
to provide a representative voice for pilots in international 
maritime forums, particularly at the International Maritime 
Organisation (IMO), an agency of the United Nations, and 
the International Maritime Law-Making Body. 
www.impahq.org

ICHCA International speaks for cargo handling interests 
at an international level and consults, informs and advises its 
members accordingly. It has a worldwide membership and is 
a recognised Non-Governmental Organisation (NGO) with 
ILO, IMO, ISO and UNCTAD.
www.ichca.com

AIM is the global trade association for automatic identification 
and mobility technologies. As a not-for-profit industry 
organization, AIM’s mission is to stimulate the understanding 
and use of the technology by providing timely, unbiased and 
commercial-free information. 
info@aimglobal.org  •  www.aimglobal.org  •  www.rfid.org

International Harbour Masters’ Association (IHMA) 
promotes safe, efficient and secure  marine operations in port 
waters and represents the professional standing, interests 
and views of harbour masters internationally, regionally and 
nationally. 
www.harbourmaster.org

PortEconomics is a web-based initiative aiming at generating 
and disseminating knowledge about seaports. It is developed 
and empowered by the members of the PortEconomics group, 
who are actively involved in academic and contract research in 
port economics, management, and policy. Since October 2012, 
Port Technology International and PortEconomics have been 
engaged in a partnership.
www.porteconomics.eu

The International Association of Ports and Harbors 
(IAPH) is a worldwide association of port authorities, whose 
principle objective is to develop and foster good relations 
and cooperation by promoting greater efficiency of all ports 
and harbors through the exchange of information about new 
techniques and technology, relating to port development, 
organisation, administration and management. 
www.iaphworldports.org

PARTNERS IN PUBLISHING

Our Partners in Publishing

International Association
of Ports and Harbors
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JOIN EXPERT SPEAKERS IN FREE TO ATTEND SEMINARS

David Huck
Port Director, 
Peel Ports Group

Paul Avery
Editorial Director, 
World Cargo News

Giselle Dazzi
Port & Rail Technology & 
Innovation Specialist, Vale

Alex Duca
Head of Design &  Automation, 
APM Terminals

Register now    www.tocevents-europe.com

Media PartnerSponsorsGlobal Port PartnerHeadline Sponsor Host Port

9 – 11 June 2015
Ahoy, Rotterdam, The Netherlands

Including conferences 

The essential port technology & terminal operations event

Free entrance

3  Market-leading exhibitors

3  Niche suppliers

3  Product launches

3  Innovative technology

3  Equipment demonstrations

3  Container terminal operations seminars

3  Bulk port technology seminars

3  Upgrade your attendance to include tour of Maasvlakte II
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APM Termina l s  (APMT ) hos ted 
celebrations in Rotterdam at the official 
opening ceremony of Maasvlakte II. 
The celebrations were attended by King 
Willem-Alexander of the Netherlands, 
as well as 500 senior representatives from 
the global shipping industry and world 
governments.

Peop le  f rom around the  wor ld 
packed-in for the inauguration of what is 
slated as the world’s most technologically 
advanced and environmentally sustainable 
container terminal.

The opening of Maasvlakte II comes 
just in time for TOC Europe 2015 which 
is being held in Rotterdam, offering 

the perfect opportunity for APMT to 
exhibit the new-age terminal to port 
and terminal specialists from the biggest 
names in the industry.

 APM Terminals CEO Kim Fejfer 
said at the opening ceremony: “APM 
Terminals Maasvlakte II is clearly a 
game-changer port in the shipping 
indus t r y  des igned  to  exceed  our 
customers’ expectations. It is significantly 
safer for our people and all users of 
the port. It runs on a zero emissions 
sus ta inable  bus iness  model  us ing 
renewable energy, benefitting the people 
of Rotterdam and Europe. And, equally 
important, our shipping line customers 

will experience 40% higher productivity – 
thanks to automation.”

The APM Terminals Maasvlakte II 
Rotterdam facility ushers in a new era in 
port innovation as the facility is the world’s 
first container terminal to utilise remotely-
controlled STS gantry cranes. The cranes 
move containers between vessels and the 
landside fleet of 62 battery-powered lift-
automated guided vehicles (Lift-AGVs) 
which transport containers between the 
quay and the container yard, including 
barge and on-dock rail facilities. The Lift-
AGV’s also represent the world’s first 
series of AGV’s that can actually lift and 
stack a container. 

Dawning of a new-age: 
Maasvlakte II opens  

Richard Joy, Editor,  
Port Technology International, London, United Kingdom

www.por ttechnolog y.org14   Edit ion 66: May 2015
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A fleet of 54 automated rail-
mounted gantry cranes (ARMGs) 
then position containers in the 
yard in a high-density stacking 
system. The terminal ’s power 
requirements are provided by 
w i n d - g e n e r a t e d  e l e c t r i c i t y, 
enabling terminal operations, 
which produce no CO2 emissions 
or pol lutants, and which are 
also considerably quieter than 
convent iona l  d iese l-powered 
facilities. 

The facility, constructed on 
land entirely reclaimed from the 
North Sea, has been designed as a 
multi-modal hub to reduce truck 
traffic in favour of barge and rail 
connections to inland locations. 
Construction began in May 2012, 
with the first commercial vessel 
call in December 2014. Successful 
systems testing and ramp-up 
has been completed to bring the 
first phase of APM Terminals 
Maasvlakte II into full operational 
status. The 86 hectare deep-water 
terminal features 1,000 metres of 
quay, on-dock rail and eight fully-
automated electric-powered ship-
to-shore (STS) cranes.

The terminal has an annual 
throughput capacity of 2.7 million 
TEU and cost approximately 
US$550 mil l ion. At planned 
full build-out, the terminal will 
cover 180 hectares and offer 
2,800 metres of deep-sea quay 
with an almost 20 metre depth. 
It will eventually have an annual 
throughput capacity of 4.5 million 
TEU. 

Carriers call for aid in Med crisis 
The merchant shipping industry – which 
in the past 16 months has participated in 
almost 1,000 migrant rescue operations 
in the Mediterranean – has stated it 
welcomes the decision by EU leaders to 
triple resources of the Triton operation 
to rescue stranded migrants, however, it 
maintains reservations whether enough 
is being done to ease the crisis. In a 
joint statement by the International 
Chamber of Shipping (ICS) and the 
European  Communi t y  Shipowners ’ 
Association (ECSA), support is given 
for the commitment of EU Member 
States to deploy additional operational 
means, including vessels and planes. Yet a 
statement reads: “…the fact that operation 
Triton remains within the mandate of 
Frontex, the EU border agency, raises 
serious questions about the extent to 
which these efforts will fully ensure the 
immediate prevention of further loss of 
life, which should be the absolute priority.”

Containerships meet 2020 
standard
Many recently constructed ships have 
demonstrated that they already meet the 
International Maritime Organization’s 
Energy Efficiency Design Index (EEDI) 
standard for 2020, according to a new CE 
Delft study. The study calculated this by 
looking at the Estimated Index Values 
(EIV) of new ships built between 2009 and 
2014. Of the ships in the study that were 
built in 2014, around 34% of containerships 
and 43% of general cargo ships also met the 
EEDI target for 2030. EIV improvements 
are said to have coincided with increases in 
average design speed and decreases in main 
engine power, suggesting an improvement in 
hull or propulsion efficiency. 

Counter Terror Expo review
The Counter Terror Expo recently took 
place at the Kensington Olympia in 
London where the main theme centred 
on the security initiatives available to 
various industries to more effectively 
detect and prevent terror threats. The 
trend in port security solutions related 
to video surveillance, i.e. CCTV cameras 
and perimeter technology, with new 

developments such as video analytics 
breaking into the market as a way of 
integrating technology and improving 
accessibility for port and terminal operators. 
Guest speakers were also present to 
articulate some of the newer solutions 
available to the market, such as physical 
security and advanced 3D laser-imaging.

US ports inject $4.2 trillion
A report released by economic transportation 
assessor Martins Associates has shown that 
ports across the US delivered a staggering 
US$4.6 trillion to the economy across 2014, 
a 43% increase compared to its last report 
published around seven years ago. Dr John 
Martin, President of Martin Associates, said: 
“The growth in jobs and economic importance 
of America’s seaports reflects the fact that 
the value of international cargo handled at 
these ports increased by $400 billion since 
2007, reaching about $1.8 trillion in 2014. It’s 
important to emphasize that the key growth 
in our international trade was in US exports, 
which saw a 60% increase in value over the 
past seven years.”

Zepol launches top 20 US port 
report
US-based import and export data provider 
Zepol Corporation has recently released 
its report of the Top 20 US Ocean Ports. 
The report is sponsored by PTI and is 
downloadable for free at the PTI webpage 
under the Zepol entry in the Supplier 
Directory. The report gives an overview of the 
top 20 performing ports in the US, offering 
a detailed description of each port and its 
import / export practices in order to provide 
an insight into the leading carriers calling at a 
given port, as well as importers taking goods 
in to certain areas of the country throughout 
2014.

In Brief
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This award went to a partnership whose attitudinal approach exemplified the 
professed ideal future of the port and terminal industry. In fact, the Hub Partnership 
seemed almost custom-made for Navis who are the primary pioneers in the bid to 
increase collaboration between carriers and terminal operators.

So this award is not just to honour the innovation of the Hub Partnership, but also 
a chance for the industry to look on something truly cutting-edge and potentially 
paradigm shifting. 

APM Terminals (APMT) Algeciras and APM Terminals Tangier are both 
terminals based in the Mediterranean, and together with Maersk Line’s operations 
centre for the Mediterranean and Black Sea area, joined together for the ‘Hub 
Partnership’ project, a major initiative within the A.P. Moller Group. 

The project was originally launched 2013 and sought to evolve the way ocean 
carriers and terminals interact by cooperating to get maximum system performance 
and network value. 

Another key aspect was the focus on people as opposed to pure logistics. In 
operating this way, the facilitation of shared goals was created. These shared goals 
could then morph into key performance indicators, which in turn fostered receptivity 
between the three entities within the partnership.

Maersk Line enjoyed a huge impact on performance levels and network value 
savings with a 20% improvement in throughput. With seamless planning and 
operational execution, Algeciras was able to break the world record of TEUs loaded 
three consecutive times. Gross container moves per hour jumped to an average of 27 
to 31 in just one year. 

Navis Inspire Awards 2015: 
The Winners
CATEGORY: CUSTOMER IMPACT 

AWARD OF EXCELLENCE 
Hub Partnership: AMPT Tangiers, AMPT Algeciras and Maersk Line 

Riyadh is Saudi Arabia’s capital and largest 
city, and being one of the richest cities 
in the Middle East, one can imagine the 
centrality and importance of the Riyadh 
Rail Terminal at Riyadh Dry Port to the 
region; it was the first dry port to achieve 
over 500,000 TEU annually. In the last 
3 years, the port’s annual throughput has 
rocketed since implementation of the 
Navis N4 TOS and since improvements 
in the yard’s infrastructure and strategic 
operational planning. 

The story of Riyadh’s success starts 
back in 2012 when BAAS International 
Group (BIG) took the helm as port 
contractor. BIG sought to redesign and 
rejuvenate the port by implementing new 
machinery, and vitally, the Navis N4  TOS 
has helped to automate and elevate the 
port’s operations. By further implementing 
solid Wifi connectivity across the whole 
port and integrating N4 with ERP SAP, 
a consistent level of operational data 
could be recorded, and a constant level of 
interaction imposed. 

AWARD OF RECOGNITION 
Riyadh Rail Terminal  
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Haifa Port launched the Navis N4 TOS in late 2009 and the Israeli port still considers 
the implementation a vital cornerstone in its operational history. Haifa has written 
that: “together with Navis we changed the overall operational concept, made significant 
changes to our activities, and introduced entirely new functionalities and operational 
roles.”

Haifa has completely embraced the change, allowing its operations to move in-step 
with advancing technology,  leveraging one of the most up-to-date real time systems in 
the world.

 Utilising smartphones, Haifa allow every customer and stakeholder to receive instant 
updates in operations, offering timetabling, reviews and current performance levels. 

Furthermore, N4 has had a massive impact on Haifa’s customers, not just its staff. 
Around 200 customers were provided access to the N4 TOS which allowed them to query 
and monitor activities, providing transparency and trust between both parties.  

In addition, automated text messaging was set-up to provide a running operational 
commentary with TOS-based email reports, while a web-based secure centre for customer 
questions was also developed. More than 50,000 messages are processed per month which 
have improved truck driver service and reduced turnaround time.

All of this has led to Haifa Port becoming ‘paperless’ which has strongly benefitted 
efficiency levels at the port and has provided for a digital, interactive space in which 
customers and workers can stay up to date, all day, every day. 

The progress at Haifa has given it great success in its rivalry with fellow Israeli port 
Ashdod. The value of Haifa’s systems showed their importance during implementation 
when Ashdod’s port workers went on strike, leaving all cargo flooding into Haifa. With 
the new TOS in place Haifa was able to accept the traffic and solidify its reputation as the 
premier port in Israel. 

Haifa’s top tips for success revolve around clearly defined goals, strong leadership and 
building trust between port workers and customers.   

CATEGORY: COMMUNITY IMPACT 

AWARD OF EXCELLENCE 
Haifa Port 
 

Teesport may have been one of the smaller 
contenders, yet its ambition is large as it 
strives to become the northern gateway of 
England. 

Teesport has four different operational 
practices that are integrated into the Navis 
N4. These include LoLo, RoRo, rail and 
container-based operations, making 
Teesport a truly multidisciplinary port. 

As well as the heterogeneous handling 
demands, Teesport maintains a special 
focus on growing regional trade, and 
by extension, the regional economy. 
As a result, Teesport has built direct 
relationships with retailers in the area, as 
well as carriers themselves. With the help 
of N4, they were able to realign supply 
chain operations for both Walmart and 
Tesco.

With the use of the optimisation tools 
offered by the Navis N4, Teesport was able 
to handle the 30% growth experienced in 
2014.    

AWARD OF RECOGNITION 
PD Ports: Teesport 
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Based in a key strategic location, welcoming trade to flood into the US, Global Container 
Terminals (GCT) Bayonne’s recent expansion project saw it become the first US terminal 
to adopt the Navis N4 TOS, as well as being the first brownfield container terminal in the 
Western Hemisphere to convert to semi-automation, combining non-automated RTGs 
with state-of-the-art RMGs. 

The feat achieved by GCT Bayonne in semi-automating its terminal is astonishing 
because it did so while continuing full operations, but the terminal also faced the massive 
twin-punishment of Hurricane Irene in 2011, and Superstorm Sandy in 2012. 

Yet despite the battering from Mother Nature and two of the harshest winters on 
record, the project was completed to time and budget, and after many difficult months 
GCT has vastly improved the operational structure of the terminal and safety for staff. 
In 2014, GCT Bayonne’s long term injury frequency declined by more than 60% thanks 
in part to the new innovations. In addition, the process and technical innovations have 
enabled GCT to minimise carrier port stays, therefore improving schedule reliability.

One of the main goals for GCT Bayonne was not to be bypassed by ever-increasing 
capacity vessels, with the terminal not just doing a service to the New York and New 
Jersey region, but also to the whole of the US East Coast by allowing mega-ships to call 
and keeping vital trade coming into the area. Between 2013 and 2014, throughput at 
GCT Bayonne increased by 20% and moves per call doubled.

GCT carried out the upgrade by planning rigorously and creating a network of 
expertise. Staff were constantly expected to be in meetings to discuss progress, whilst a 
project team was assembled with specialists from Navis, TMEIC, TBA, APS, Versiant and 
more, offering insight and differing views to give GCT a holistic understanding of the 
expansion progress. 

An outstanding part of the GCT Bayonne mentality is, again, an investment in people 
and training, although a tangible openness to new modes of practice and consistent 
evolution gives the terminal and its staff an operational dynamism in which new 
trajectories can be planned and carried out. 

CATEGORY: INNOVATION 

AWARD OF EXCELLENCE 
GCT Bayonne 
 

Modern Terminals Limited (MTL) is a 
based in Hong Kong and handles more 
than 5 million TEU annually; the largest 
N4 site to date. However, as amazing as 
the feats already achieved by MTL are, 
Asia is continuously expanding, and to 
tackle the new operational demands, MTL 
launched Project Horizon. 

Project Horizon had a triple goal in 
improving its processes, technology and 
organisation. The key part of this was 
migrating to Navis N4 from an in-house 
system at both MTL and its sister terminal 
Da Chan Bay Terminal One (DCB) in 
Shenzhen, China. Since Project Horizon, 
MTL has been able to do more with fewer 
staff, reduce equipment usage and lay the 
foundation for further improvements in 
billing and process systems.

Implement ing N4 led MTL to 
make several organisational changes 
and  the re f o re  ob j e c t i ve s  a t  the 
terminal changed. An overall Program 
Management Office was established 
which called on various project managers 
to monitor different parts of the terminal, 
while ensuring a hierarchy was built in 
which each person could articulate their 
pressures, views and needs. 

AWARD OF RECOGNITION 
Modern Terminals Limited  
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Is Jebel Ali the most famous port in the world? It doesn’t have the throughput figures 
of a Chinese giant, the history of a European port, or get the coverage the US ports 
receive, yet something fundamentally cutting-edge is always happening at DP World’s 
flagship terminal. In November, 2014, Jebel Ali was recognised as having the highest 
port productivity in the world. 

With three terminals compiling a collective 19 million TEU annually, Jebel Ali 
has long been admired for its productivity figures. Jebel Ali Container Terminals has 
sought to tackle the biggest issue in the world of ports and terminals: increasing vessel 
sizes.  With this, the issue of port productivity is of utmost importance.

Jebel Ali has taken on the mantle of innovator in the new era of mega-ships, and 
has outlined that by utilising Navis SPARCS, that it is in a partnership which carries 
a mutual desire to inspire the industry and change how we think about terminal 
operations and the challenges the industry faces. 

Jebel Ali Container Terminals’ goal was to reduce port stay time by 25%, 
without affecting price structure and maintaining safety and quality. With a firm 
focus on planning, strategy, processes, communication and team work, the Dubai-
based operator slashed port stay time by 31%, and since 2012 has improved berth 
productivity by 76%. 

Outlining the key advice in how to increase productivity in ports, DP World called 
for engagement with customers, maintaining a receptive attitude towards new ideas 
and individual requirements. More practically, they argue the importance of keeping 
operations simple and utilising common sense. 

The Jebel Ali team is a testament to diversity, with a team coming from 35 different 
countries and speaking 40 different languages operating as a unified whole. 

CATEGORY: TERMINAL OPERATIONS 

AWARD OF EXCELLENCE 
DP World Jebel Ali Container Terminals  
 

Porto Itapoá is a Brazilian private terminal 
held by the three private shareholders 
Battistella, Logz and Alianca. It began 
operations in 2011 and is capable of 
moving 500,000 TEU annually and is 
currently embarked on a project to raise its 
annual holding capacity to 2 million. 

As Porto Itapoá had an original 
static capacity of 10,000 TEU, there has 
been intense pressure to keep operations 
running continuously and smoothly as 
volumes increased exponentially. Despite 
adding an extra 2,000 TEU capacity, 
problems still piled up with the increase 
in the size and rotation of vessel calls. 
Therefore, Porto Itapoá acted swiftly to 
create a strategy to optimise its operations 
with the use of Navis Expert Decking, 
Prime Route and Equipment Control 
console tools. 

The improvements can be seen in the 
inflation in moves per hour, per vessel, 
which went from 62.54 in 2013, to 83.99 
in 2014, twice the global average. 

AWARD OF RECOGNITION 
Porto Itapoá 
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Despite persistent volume growth, in 
recent years many lines have seen poor 
financial  per formance. Under ly ing 
adverse market conditions have been the 
imbalance between supply and demand, 
causing major fluctuations in freight 
rates. Increasing orders for ultra-large 
vessels, now in the region of 20,000 TEU, 
have generated overcapacity, driving 
rates down further. The combined effect 
of overcapacity, depressed rates and 
container flow imbalances has been to 
reduce profits significantly – down 15% in 
the last five years for the top 20 carriers. 
This figure would be worse were it not for 
the inclusion of those lines which have 
countered this trend and outperformed 
competitors.

Liner performance 
Strong financial performance has largely 
been limited to the world's biggest lines, 
most notably Maersk Line and CMA 
CGM; MSC's performance is difficult to 
judge accurately due to its private nature, 
although its plans to expand capacity 
substantially suggest that it too has strong 
underlying finances. By contrast, smaller 
operators in general have persistently 
struggled in recent years.

This divergence raises the question of 
why bigger lines are outperforming their 
smaller competitors. This in turn leads to 
the question of what the future holds for 
the industry, how market conditions will 
change and how all lines, regardless of size, 
will have to adapt.

Firstly, it is worth examining the market 
pressures which the industry has faced 
recently. These have been varied, and lines' 
responses diverse.

Post-recession blues
Central to low profits has been the patchy 
recovery in international trade following 
the global financial crisis, allied with 
a concerted cost-cutting campaign by 
customers. Even as recovery set in, albeit 

erratically, many in the sector struggled to 
bounce back from the crisis and suffered 
record losses in 2009, and then again in 
2011. Against this backdrop, the steady 
flow of orders for ever-larger vessels has 
kept up pressure on revenues and pricing – 
which will increase as supply continues to 
outstrip demand for the foreseeable future.

Amongst the large carriers who have 
defied the adverse conditions, Maersk 
Line stands out. Since suffering huge 
losses in 2011 it has enacted a significant 
turnaround. Its annual profit in 2014 was 
US$2.3 billion, up from $1.5 billion in 
2013.

In addition, the two other largest 
operators have continued to expand. CMA 
CGM recorded strong growth in 2014 
– its third quarter net income of $200 
million, more than tripling the equivalent 
figure for 2013. Following this strong 
performance, it has just confirmed that it 
has ordered three ships with a capacity of 
20,600 TEU. Similarly, MSC is increasing 
capacity and once all of the vessels it has 
on order are delivered, it will operate 20 
vessels of 19,000 TEU or more, giving it a 
global capacity of 3.2 million TEU.

Rethinking the market
In part, larger carriers have benefitted from 
developments which have had a positive 
impact throughout the sector; this includes 
the falling oil prices which have entailed 
significant savings on bunkers. Whilst 
much of the money saved is passed on to 
customers via BAF clauses, or 'floating 
bunkers charges', a portion is retained by 
operators. Assuming that Brent remains 
around $60 per barrel, Maersk Line could 
save up to $450 million in 2015. Added 
to this, the practice of 'slow-steaming' has 
also led to savings.

However, plummeting freight rates have 
gone a long way to offset these savings. 
Accordingly, many lines have employed 
further savings and revenue-raising moves, 
principally overhauling management 

practices and streamlining their businesses. 
It is in this respect that the larger 

lines have pulled away from the smaller 
operators, especial ly Maersk Line. 
Since 2011 it has undergone significant 
restructuring, with increased emphasis 
on cost and efficiency savings. Numerous 
costly projects have been dropped and the 
company's focus has shifted to creating 
more integrated planning and operating 
systems. 

Analysts SeaIntel have said that Maersk 
Line's efficiency programmes have helped 
it grow even in the face of falling rates, 
and that this has set it apart from its 
peers. Dropping unit costs demonstrate 
the programme's success: they are down 
from $3,108 per TEU in 2011 to $2,731 
in 2013, then dropping again to $2,630 in 
2014. 

Beyond Maersk Line, efficiency and 
cost-cutting has been seen across all of 
the largest operators. This has started to 
show results, such as the improved 2014 
figures announced by Hanjin Shipping 
and APL. So far though, no efficiency 
drive can match Maersk Line's – SeaIntel 
predicts that if the other lines followed its 
lead more closely then they could save a 
combined $6.8 billion annually.

Alliances
The cost-saving ethos has also been central 
to the major line strategy of forming 
alliances. By optimising slot costs and 
extending operators' geographical reach, 
the 'mega-alliances' – 2M, G6, CKYHE 
and Ocean Three – should further 
strengthen their members' positions. 
Maersk Line hopes to save around $350 
million annually through its 2M alliance 
with MSC. 

The future
Despite recent efficiency-driven growth, 
cost-savings alone will not sustain long-term 
profits. The easier cutbacks have already been 
made. Moreover, overcapacity is expected to 

The great 
freight rate race

Matthew Gore, Senior Associate,  
Holman Fenwick Willan LLP, London, UK 
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worsen and freight rates could continue to 
decline, harming profitability. Many predict 
that low rates will become an established 
fact of doing business in the container 
industry. In addition, there is evidence that 
some customers doubt whether significant 
savings will permit operators to maintain an 
adequate level of service.

One of the most widely cited strategies 
has been innovation in management 
practices, going beyond simple efficiency 
and consolidation drives. For consultants 
McKinsey, a major challenge is altering 
the "deeply conser vative" business 
attitudes in the sector. This means 
tackling poorly managed systems based 
on "outmoded" principles such as pricing 
strategies, network and route design, fleet 
management and revenue management. 
McKinsey estimates that this could 
improve earnings by 10-20%. 

Whilst operators of large vessels benefit 
from economies of scale, cutting voyage 
costs by up to 30%, they encounter 
particular challenges. For a start, ports have 
to possess the capacity to handle ultra-
large vessels, otherwise congestion and 
delays will wipe out the advantages of size. 
Doubts have also been raised by Martin 
Stopford, former director of Clarksons. He 
has questioned the commercial wisdom 
of strategies based on ultra-large vessels, 
arguing that they do not offer flexibility for 
operators. They reduce the ability to offer 
differentiated services, locking lines into 
operating fleets at rock-bottom costs, with 
rigid port rotations and a reduced ability to 
react swiftly to sudden market changes.

Conclusion
The argument that large vessels and 
efficiency savings reduce customer choice 
has been reinforced by Kuehne + Nagel. 
At the TPM conference in March 2015, 
Chairman Karl Gernandt said that this 
approach reduces the quality of the 
services offered and that many customers 
are willing to pay a premium for a 
better service. At the same conference, 
however, Maersk Line confirmed that it 
had dropped its premium service, Daily 
Maersk, due to weak demand. Although 
some customers are willing to pay higher 
prices for better services, it appears that 
this sentiment is not shared widely in the 
market.

Additionally, and again despite warnings 
that efficiency savings alone cannot deliver 
robust growth, cost-reduction will remain 
a key part of most lines' strategies. The 
question is whether operators will follow 
the advice to integrate cost-cutting into 
wider-ranging corporate restructuring 
initiatives. In another indication of how 
the sector might develop, the consultancy 
BCG has  made s imi lar  proposals 
respecting the 'mega-alliances', which it 
says could run along more sophisticated 
lines. Significant savings could be made 
through consolidation – including joint 
procurement, operations, and IT – which 
would not detrimentally impact the quality 
of service provided.

In the short-term, many large operators 
are bullish about their prospects despite 
falling rates. Maersk Line has said that it 
can build on its 2014 results and increase 
profits through the 2M alliance. But how 
operators perform in the long-term when 
faced with turbulent conditions remains 
to be seen and will depend largely on how 
they address the challenges of an evolving 
sector. 
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The epic levels of congestion seen at 
US ports in recent months has exposed 
the challenges terminal operators are 
wrestling with as they continue to adapt 
to bigger ships. While the economic and 
environmental advantages of larger vessels 
have been documented and acknowledged 
for some time, the operational impacts 
felt by the terminals and the entire supply 
chain are just emerging.  

Bigger ships are the new reality in 
the shipping industry. Based on ship 
orders, they are here to stay and are 
only expected to get even bigger in 
the coming years. The question for 
ports is what they need to do in order 
to handle the big ships at acceptable – 
if not optimal – levels of productivity. 
The recent congestion issues at US 
ports illustrate the challenges stemming 
from vessel capacity outpacing terminal 
efficiency. 

Congestion
Port congestion is not new to US ports. 
Ports across the country have experienced 
varying levels of congestion over the 
years. However, the emergence of mega-
ships has exacerbated the degree and 
extent of congestion. Over a five-year 
period, vessels deployed in the transpacific 
trade lanes nearly doubled in capacity, 
while the terminals – which were sized 
for much smaller ships – have remained 
relatively unchanged.  

The result has been significantly more 
cargo arriving at one time at terminals 
with vir tual ly  the same footpr int, 
giving rise to a series of operational 
challenges that has had a ripple effect 
throughout the supply chain and caused 
the congestion that slowed US ports, a 
phenomenon some called ‘the perfect 
storm’.

The perfect storm
The congestion was caused by the 
convergence of various factors. For 
one, bigger ships required more time to 
unload, which resulted in longer berth 
times. The longer berth times caused 
vessel bunching as ships that arrived 
‘on time’ now had to wait for berth 
space at anchor before they spent more 
time at berth, impacting vessel schedule 
integrity. But it was not just the surge in 
cargo volume that required the additional 
handling. The manner in which the 
cargo was loaded at the port of origin 
required extra handling time at the 
receiving terminal, as containers destined 
for different destinations now had to be 
sorted and staged in the yard.

The Rubik’s Cube
The formation of shipping alliances, 
which collectively carry more than 80% 
of the world’s cargo, has resulted in 
vessels carrying a mix of containers from 
different shipping lines, resembling an 
unsolved Rubik’s Cube.  

The way that containers are loaded 
at origin has the potential to create 
operational challenges when the vessel 
arrives at berth. The common practice 
of loading containers in blocks – known 
as block stowage – is compromised by 
the additional mix of containers and the 
attempt to load containers at origin as 
quickly as possible. 

Under block stowage, containers 
are loaded onto a vessel in a planned, 
sequential manner so that the same 
cargo can be discharged at the port of 
destination more quickly and efficiently. 

For example, it is common for shipping 
lines to separate rail-bound cargo from 
those containers that are drayed from the 
terminals. In the absence of sequential 

loading, however, cargo has to be sorted 
and staged for removal from the terminal 
once it is discharged, requiring additional 
handling and time. Container terminals 
are now taxed with receiving more cargo 
at one time and then sorting it in yards 
not sized for the bigger ships.  

Chassis
Another barrier to moving containers 
quickly out of US West Coast terminals 
was a chassis shortage that was created 
by the absence of an interchangeable 
chassis supply. After 50 years of owning 
and managing chasses, ocean carriers got 
out of the chassis business. Their decision 
to divest themselves of these assets gave 
rise to third-party companies to enter the 
market and become chassis providers.  

In the ports of Long Beach and Los 
Angeles, known together as the San 
Pedro Bay Complex, there are a total of 
four chassis pools that supply the market. 
Prior to March 1, 2015 chasses were not 
interoperable, meaning each pool had 
defined pick-up and delivery points and 
were used to service exclusive carriers and 
terminals. 

Under  the  a l l i ance  dep loyment 
structure, containers arrived at multiple 
terminals, creating a situation where 
chasses controlled by particular pools 
were not available where they were 
needed. The repositioning of chassis 
was not happening fast enough to 
move all the containers arriving at the 
various terminals, and the mechanism 
to coordinate the pools to reposition the 
assets was not there.  

This chassis imbalance contributed to 
the backlog as terminals were filled to 
capacity with containers that could not be 
removed fast enough due to insufficient 
chassis availability. The problem was 

Bold solutions:  
how seaports can 
conquer congestion 

Dr Noel Hacegaba, Chief Commercial Officer,  
Port of Long Beach, California, USA
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further exacerbated as terminals – already 
at capacity – began to reject empty 
containers for exports, thereby impeding 
the ingress of chasses to the terminals.

Gray chassis fleet
All of this changed on March 1, 2015, 
when three chassis pools representing 
approximately 80% of the chassis supply 
implemented a ‘pool of pools’ model that 
effectively created an interoperable gray 
chassis fleet for the entire San Pedro Bay 
complex. The gray chassis fleet reduces 
the need for repositioning, which keeps 
chasses circulating throughout the system 
with more fluidity. Additionally, the Port 
of Long Beach has plans to acquire its 
own chassis fleet to augment the gray 
chassis fleet during peak demand. This 
is an example of how the operational 
challenges facing ports are forcing 
traditional landlord port authorities to 
become more operationally oriented and 
engaged.

Thinking outside the docks
Creating a gray chassis fleet was a major 
step forward in the quest for big ship 
readiness in the San Pedro Bay. However, 
the surge in volume and container 
mix also requires thinking beyond the 
terminal.  With terminals designed for 
ships half the size of those calling there 
today, US ports are looking for ways to 
move the cargo out of the yard as quickly 
as possible.  

One solution that has emerged in the 
ports of Long Beach and Los Angeles 
is the use of off-dock sites, which serve 
as staging areas to sort containers before 
they are moved away from the ports. By 
default, off-dock sites become extensions 
of the terminal container yard, helping 
to make room at space-constrained 
terminals in order to handle additional 
volume. In Long Beach, for example, 
the off-dock site is used to store empty 
containers, wheeled loaded containers and 
chasses.  

Beyond the port
Building taller bridges, modernising 
terminals, raising cranes and expanding 
rail connections are important but, by 

themselves, insufficient to accommodate 
mega-vessels. The physical infrastructure, 
or the ‘hardware’, is necessary, but it is 
not the total solution. Adequate ‘software’ 
needs to accompany the ‘hardware’.  

Impro v ing  t e r mina l  e f f i c i enc y, 
increasing velocity and creating better 
alignment and coordination across the 
supply chain is necessary to handle the 
bigger ships. Ports need to work with 
their supply chain partners to upgrade the 
‘software’, the non-physical infrastructure 
through  which  the  supp l y  cha in 
communicates and coordinates end to 
end. Focusing on physical infrastructure 
alone is akin to building the latest, most 
modern and sophisticated computer that 
still operates on Windows 95. Ports need 
a software upgrade and the San Pedro 
Bay ports are leading the way.

At the ports of Long Beach and Los 
Angeles, there is an initiative underway 
to bring alignment across the various 
segments of the supply chain, recognising 
that they have to look beyond the 
terminal in order to handle the mega 
vessels with peak efficiency. This supply 
chain optimisation effort seeks to identify 
solutions in the short and long-term to 
improve efficiency and increase velocity 
throughout the entire supply chain, which 
is highly interdependent but also highly 
fragmented. Working under a discussion 
agreement approved by the US Federal 
Maritime Commission, both ports have 
commenced a process to improve the 
entire supply chain, recognising that the 
system is only as strong as the weakest 
link. 

Conclusion
Clear ly, the big ships present big 
challenges for US port authorities, but the 
challenges, as demonstrated in the recent 
congestion issues in the West Coast, are 
not insurmountable. That being said, 
ports must adapt to the new reality of 
bigger ships in order to remain viable, 
competitive gateways. 

This  does  not  necessar i l y  mean 
that ports have to get bigger, but they 
absolutely have to become more efficient 
in their operations, more strategic with 
their land use and they have to look 

beyond their boundaries and work in 
coordination with their supply chain 
partners in order to improve the entire 
goods movement system. Ports that figure 
out how to deliver speed, predictability 
and reliability in the big ship era will be 
the big winners because these will offer 
the highest value proposition across the 
supply chain.
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The evolution of the containership over the 
past two decades has allowed shipping lines 
to pursue economies of scale that reduce the 
cost per slot (at equivalent utilisation levels) 
to all time lows.

The capacity of the largest container 
ships, per decade, over the last 20 years has 
increased by over 135%, this is manifested 
in the current 19,224 TEU world’s biggest 
ship, which was only 8,160 TEU in 2006. 
However, the length of these vessels has 
only increased by 14% from 347m to 400m 
in the same period. 

As seen in Figure 1, from only 2006 to 
today we have witnessed an increase in width 
from 17 rows wide to 23 and an overall 
stacking height increase from 15 to 18. This 
continued growth in capacity that is derived 
more from width and stacking height on 

board comes with some implications for the 
port operators where these vessels are calling. 
With the entry of the +18,000 TEU vessels 
on many trade lanes, we have witnessed a 
general upsizing of the other trade lanes as 
the existing vessels cascade downward where 
possible. The overall result of this for port 
operators is that there is significant increased 
pressure for performance, both for their 
customers and for their shareholders.

Productivity 
Deeper holds, higher stacking, and 
wider hatches have noticeable negative 
impacts on crane productivity. Sometimes, 
however, good stowage planning from liner 
operations departments can offset this 
negative impact by reducing the wasted 
movement of cranes as they service a 

vessel. What this means is that at the same 
time that lines are, rightly, insisting on 
increased productivity, they are introducing 
innovations targeted toward economies of 
scale at the expense of productivity. 

Taking a real example of network upsizing 
at a major terminal along the Asia Europe 
trade lane, the impact that these larger vessels 
have on peak activity levels is clear to see. 
The terminal in question has a balanced 
gateway and transshipment ratio and can be 
extrapolated to either business model easily. 

In Figure 2, we can see the peaks and 
valleys of both before the network upsizing 
exercise and afterwards. While the actual 
peak activity level, as measured in required 
berth moves per hour, is higher in the 
before scenario, the average activity level 
and frequency of those peaks is statistically 
significantly higher in the after scenario. 

Figure 3 has the summary of the overall 
shift in vessel activity from the old network 
to the new network and while the average 
required BMPH prior to the network 
upsizing was 92, it is 33% higher after the 
planned upsizing of 5 out of 11 vessels and 
their related move counts. 

However, with real differences comes 
the percentage of time that the terminal 
is required to perform above average and 
even above 80% of max requirements. 
The increase in these KPI’s is dramatic. 
Furthermore, the median and standard 
deviation of the requirements are higher 
and greater, meaning that the performance 
levels required by the customers are higher 
in the upsized network AND the swings 
between average performance requirements 
and the peaks and valleys have gotten larger. 

Peak problems
Peaks add a burden to the yard and the 
requirements for servicing truckers. The 
standard container yard capacity formula is 
heavily dependent on dwell time and peak 
occupancy. For example; a yard with 1,000 
TEU slots can handle a maximum of 
365,000 TEU per year (with one day ageing 
and a 0% transshipment ratio), or the same 

How terminals 
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yard can handle only 280,769 TEU per-year 
under the same assumptions, but with a peak 
factor of 30%. This is a reduction of 20% 
capacity simply due to peaks. Any increase 
in peak handling equals a reduction in yard 
capacity and equals wasted assets in between 
those peaks. This reduction in capacity is the 
direct impact we see that network upsizing 
has on port container yard investments.

Peaks  have  fu r the r  s i gn i f i c an t 
operational and financial implications on 
ports and the supply chains that  these 
increasingly large vessels are being used 
on. Because operational manning can be 
either a fixed or variable cost depending on 
the labour situation at a port, it is easier to 
focus here on capital requirements when 
examining the financial impacts from this 
change in scenarios. 

Cranes typically have a financial 
lifespan of 25 years for depreciation and 
ROIC calculations. If a port were to have 
purchased state-of-the-art cranes only 
10 years ago to ensure they could handle 

the largest container vessels on the water, 
they would have to have upgrade this 
superstructure drastically only 40% into 
the lifespan. An upgrade of this equipment 
would require at least 4, but more likely, 
6, new cranes. This requirement would 
add anywhere between US$30m-45m 
in CAPEX to the business and saddling 
the annual Net Profit with an additional 
$1.2m-2.2m in depreciation. 

Lower cost alternatives like raising 
and extending cranes are available, but 
also require significant investment to be 
capitalised, and furthermore, these solutions 
add complexity to current operations and 
equipment risk where these modifications 
are made. Cranes are not the only additional 
CAPEX requirements these larger vessels 
have added to the ports they call at. Deeper 
channels and berths require dredging, 
additional yard space, additional yard 
equipment, and, in some cases, additional 
quay strengthening for the larger and heavier 
cranes all require large CAPEX outlays that 

can run into the hundreds of millions of 
dollars. The impact these expenses have on 
the ROI of a port investment is substantial, 
and unfortunately for ports along the trade 
lanes these large vessel ply the only guarantee 
is that without these investments, the port or 
terminal will find itself irrelevant. 

Conclusion
As vessels continue to increase in size, 
as can be seen with MOL’s recent order 
of several 20,150 TEU vessels, port 
investments will continue to be required. 
In order to keep a balanced business 
ecosystem, however, lines (or alliances) and 
port stakeholders are going to have to begin 
working together to find new methods of 
supporting these investments. 

Concepts l ike berth productivity 
incentives, guaranteed capacity contracts, 
long term guaranteed volumes, and other 
win/win arrangements must become 
more common. Ports cannot invest 
massive amounts of capital resources only 
to have their customer shift away before 
the payback period has been reached. At 
the same time, shipping lines and their 
alliances cannot accept poor performance 
from ports that fritter away the benefits 
achieved by the economy of scale derived 
by these large vessels.
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Before After Delta

Peak BMPH required 237 231 -3%
Average BMPH required 92 123 +33%
% of time required to perform above average 28% 51% +82%
% of time required to perform at 80% of max 5% 11% +120%
Performance requirement standard deviation 45 64 +42%
Performance requirement median 74 129 +74%

Figure 3
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PROOF
In 2006 the government of Indonesia 
introduced a nationwide freight transport 
program to improve the movement 
of goods through the country’s vast 
waterways. As part of this program a new 
terminal called Teluk Lamong Terminal in 
Surabaya, East Java, was constructed in 
2014.

In 2013, Teluk Lamong assigned 
Realtime Business Solutions (RBS) to 
deliver a terminal operating system 
for strategic planning and equipment 
execution within the terminal – the TOPX 
Advance system was utilised. In the same 
year, Konecranes signed an agreement 
to deliver container handling equipment 
to Teluk Lamong. The order comprised 
10 Ship-to-Shore (STS) cranes, 20 
Automated Stacking Cranes (ASCs) and 
5 Straddle Carriers (SCs). 

Since then, RBS and Konecranes have 
been working together closely to develop 
a solution for the automated operations 
in Teluk Lamong. The design has an 
adapted end loading E – ASC concept, 
in which the terminal is separated 
between waterside (WS) and landside 
(LS) operations; thereby enabling the use 
of automated vehicles on the WS. This 
horizontal transport system serving ASC 
container yards consists of 2 separate 
logistic loops:
• LS transport: moving containers from 

the terminal truck gate to ASCs and 
vice versa

• WS transport: moving containers from 
quay cranes to ASCs and vice versa

•  The benefits have been studied and 
observed from this design:

• The end – loading design has clearly 
marked interchange areas which has 
improved the safety of operations

• There is no traffic inside the yard, 
therefore improving safety

• More eff icient in faci l i t ies with a 
transshipment ratio below 65%

In March 2015, the first ASCs were 
erected and put into operation. Since 
ASCs are not equipped with a cabin 
or a driver, TOPX – Advance is the key 
component to execute the tasks normally 
performed by the driver, including:
• Choosing the best job order for the 

ASC
• Starting / ending a job
• Pick-up / set down of container
• Path control to move from current 

location to destination
• Collision avoidance 
• Optimising operations for LS and 

WS moves in sync with other yard 
equipment

TOPX – Advance features a unique 
optimisation dispatch and management 
function for ASCs. It applies dynamic 
working ranges to avoid deadlock 
scenar ios ,  suppor ts  dua l  c ranes 
per stack to increase efficiency, and 
implements automatic housekeeping 
moves for vessel loading to reduce 
waiting time and provide real time crane 
status management. 

Fu r the rmore ,  TOPX –  Advance 
supports transfer area management 
between straddle carriers and ATTs –  it 
is the very first docking system used in 
the Indonesian market. By combing ATTs 
with ASCs, this reduces the decoupling 
between equipment and increases 
terminal throughput.
TOPX-Advance: benefit summary:
• Real time crane status management
• Opt im i sa t i on  d i spa tch i ng  and 

management for ASCs and automated 
rail mounted gantries 

• Optimisation of all work instructions 
following a TOPX – EMT (estimated 
move times) algorithm

• Supports dual cranes per stack to 
increase the efficient movements

• Applies dynamic working ranges to 
avoid deadlock scenarios

• Automatic dispatch double handling 
moves to reduce idle time 

• Provides transfer area management 
with straddle carriers 

• Provides transfer area management 
for docking systems with ATT  

• Automatic housekeeping moves for 
vessel loading to reduce waiting time 
and re-handle costs

• Supports real time reefer area status 
management to ensure human safety

• Integrated with TOPX – Advance Core 
System to provide precise container 
inventory tracking

• Supports truck booth operations for 
direct loading to external trucks

• Provides safety  
On  March  28 ,  2015,  the  ASC 

ope ra t i on  i n  Te luk  Lamong  was 
acclaimed by its director and the Pelindo 
III management. This is the result of 
RBS’s strong commitment to enhancing 
the productivity of terminals in their 
automation yard operations. 

Since the f i rst del ivery in 1999, 
Indonesia has become a strategically 
important market for RBS, which is now 
big and rapidly growing. RBS is proud 
to be delivering the solution to help 
Indonesian ports in achieving substantial 
growth. 
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and development of the TOPS solutions 
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terminals worldwide. He devotes his time 
in researching the best possible solutions 
for the container handling industry to 
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About the organisation
RBS successfully implements its TOPS 
TOS system on terminals of all sizes 
to manage the operations and deliver 
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control over all resources. RBS has 
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sophisticated proven algorithms and 
the unique RBS in-memory architecture,  

RBS TOS systems are the basis for true 
berth, CHE and operation optimisation. 
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Laser technology was initially deployed 
in the early 1990s, coinciding with the 
first major automation initiatives in the 
container terminal industry. Since then, 
the drive towards more automated and 
safer container handling has engendered a 
productive collaboration between terminal 
operators and laser technology suppliers, 
spurring rapid performance improvements 
and an expanding range of applications.

The workflow in an automated terminal 
is potentially higher, more consistent and 
safer than for manned operations – hence 
the growing industry interest. But in 
automated facilities, robotic or remotely-
controlled handling equipment has to 
‘see’ and position itself to a high degree 
of accuracy. Also, as unmanned operations 
do not mean there are no people on 
the terminal, there is a need for safety 
devices that can recognise and respond to 
potentially dangerous situations. 

Both of these areas depend heavily 
on automated recognition. Laser, along 
with other location and identification 
technologies like RFID, GPS, OCR and 
radar, is therefore a key component in 
today ’s automated terminals. Manual 
terminals are also implementing laser 
systems to improve safety, such as in 
collision prevention.

Key applications for laser systems today 
include:
• Verifying the position of trucks, 

trailers and AGVs under quay cranes
• Preventing collisions between crane 

booms and vessels
• Creating ship bay profiles to guide 

spreaders over containers on deck
• Container position detection and 

automatic container handovers in 
automated stacking crane (ASC) 
operations

• Gantry, stack, pathway and cross-
travel collision avoidance in RTG 
operations

• Measuring the position of trucks 
alongside RTGs

• Positioning and guiding E-RTGs 
on power bars 

• Distance measurements from the 
trolley or spreader to the load

• Collision avoidance in straddle 
carrier, automated truck and AGV 
operations

• Identifying whether twin-twenty 
spreaders are handling 2x20ft or 
1x40ft container before lif ting 

commences
• Avoiding trucks being accidentally 

lifted during container handling due 
to locked twistlocks

• Assistance for lift truck and reach 
stacker drivers

• Container damage detection

Laser technology and types
Depending on the specific application, 
laser systems in terminals can have a 
measuring range from mm/cm up to 1km. 
Various laser types are currently used:

Single dimension (1D) laser: These 
comprise a laser diode, receiver, optics and 
a processor with a high resolution clock. In 
operation, the diode sends a laser impulse 
while the clock starts counting time. When 
the laser beam hits the target, some of 
the light is reflected back. This stops the 
clock and the time taken at this point is 
used to calculate the distance between 
sensor and object. This is the time of flight 
(ToF) method that underpins all laser 
measurement.

The frequency of a 1D laser is up to 
20,000 measurements a second (m/s). By 
averaging several measurements, accuracy 
can be as precise as +/-2 mm. Applications 
for 1D systems include vessel profiling, 
trolley and spreader positioning, container 
distance measurement and crane-to-crane 
collision prevention.

2D laser: The core of the 2D laser 
scanner is the same as the 1D. However, 
the 2D version also has a rotating mirror 
or glass prism deflection unit. The readings 
from this unit, which combine distance 
and angle of deflection, can be used 
alongside the other data to generate a 2D 
picture. Typical applications include stack 
and vessel profiling, truck positioning, 
various types of collision avoidance, twin-
twenty detection and anti-truck lifting.

The field of view that a 2D system can 
verify depends on the laser scanner type, 
but typically includes 70°, 190°, 270° 
or full 360° angle. 2D systems have a 
measurement range of 10-80m, depending 
on scanner type, on a deep black target 
with a remission (reflectivity) of 10%.

In general, 2D scanners can be used for 
two operation modes: 
• Detection with field evaluation 

cases , which t r iggers  ’s imple ’ 
switching outputs. For example, this 
function can be used in collision 
prevention cases where warning 

and stopping fields can be freely 
configured to the individual case

• R a n g i n g ,  w h i c h  u s e s  t h e 
measurement data of the laser 
scan to generate a profile of the 
environment or an object. This type 
of operation is used in positioning 
applications or stack profiling for 
load collision avoidance

Multi-layer 2D laser: These scanners have 
the same principal function as 2D lasers but 
in layers (‘multi-scan planes’) which differ in 
vertical aperture angles. The core applications 
today for this system include pathway and 
cross-travel collision prevention.

3D laser: This system works with two 
different methods to generate a third 
dimension: either via a rotating 2D laser 
scanner or through deflection of the 
laser beam by a second rotating mirror 
unit. Applications include vessel and 
stack profiling, stack collision avoidance, 
pathway and cross-travel  col l is ion 
prevention, truck posit ioning and 
container damage detection.

Choosing the right technology
Four key criteria influence system selection:
• Distance (range)
• Divergence (spot size)
• Angle resolution
• Accuracy

The maximum distance between a 
sensor and an object must be assessed. 
Typical applications in ports need sensors 
with a range of at least 30 metres, but 
sometimes up to 80 metres. It must be 
remembered that the distance a laser 
can measure depends on the reflectivity 
of the target (darker targets have lower 
reflectivity).

The further the distance between the 
sensor and an object, the bigger the laser 
spot size. The advantage of a small spot 
is that small objects can be measured 
more precisely, for example twistlocks, 
corner castings or vessel antennae. The 
beam divergence is measured in mrad = 
millimetres by metres. This value describes 
an increase of x mm per metre distance. 
Typically, outdoor scanners range from 0.7 
- 15 mrad.

The angle resolution describes the 
angle steps of the rotating deflection units. 
Typical angle steps are 0.0225° - 1° and 
these steps influence how accurately the 
shape of the objects can be seen.

The accuracy of the sensor can be 

Laser focus
Port Equipment Manufacturers Association (PEMA), London, UK 
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expressed by the measurement of distance 
and the accuracy of deflection angles. 
In 3D applications, the speed of the 
deflection unit and the rotating angle are 
very important.

Lasers in ports
Ports and terminals present a harsh 
environment that requires optical sensors 
and systems-specific solutions capable of 
dealing with conditions like snow, rain, fog 
and dust, plus shocks and vibrations. 

The impact from weather conditions 
can be minimised by using a mounted 
weatherhood to shield the optic lens. In 
hot climates, a sunroof can significantly 
reduce the potential for sunlight to heat 
the sensor above its operating temperature 
range.  

Multi-echo technology also helps 
filter out the unwanted echoes created 
when a laser pulse encounters ‘disturbing 
objects’ such as rain drops, fog or steam, 
dust, glass and foil. This ensures reliable 
object detection even under unfavourable 
environmental conditions.

Laser system performance
The scan frequency is one of the most 
important system performance factors as 
it expresses how often objects can be seen. 
When objects are in motion, the number 
of scans has to be high enough to track 
the movement. The behaviour of the laser 
when the spots hit part of the edge of the 
object and part of the background (i.e. the 
ground) is also significant. This means that 
system accuracy is partly dependent on the 
sophistication of the application software 
running in the processing unit.

As ide  f rom 1D l a s e r  d i s t ance 
measurement systems and 2D applications 
where the laser is used simply for field 
surveillance operations, all the solutions 
provided by 2D and 3D laser scanners 
require intelligent data processing.

This cannot be carried out by crane 
PLC controls as the data rates of the 
scanners are too high, and because 
information needs to be verified during 
commiss ion ing  and  maintenance . 
Therefore an extra controller with 
application-specific software is required.

The data processing module is a 
high performance unit enabling fast 
evaluation of sensor measurement data 
and for generating results. Typically, it is an 
industrial PC based on Windows OS. The 
module should include all software tools to 
generate the result:
• Communication interface to the 

laser sensors
• 2D and 3D visualisation of the 

measurement data
• Status and event message handling
• Algorithm for object capturing and 

position determination
• Filtering of data (defining what is of 

‘interest’ in the field of view)
• Calibration
• User  set-up and maintenance 

modules
• Interface to a superior PLC system

In conclusion
When using laser technology as part 

of an automation programme, the details 
are important. For example, the choice of 
sensor has to be integrated with the total 
system, and the role of data processing 
cannot be underestimated. Ensuring that 
solutions can be easily managed by the 
end user is also vital. As these systems rely 
on complex data from the lasers it can be 
difficult to interpret the results. Therefore, 
the industry must give users the tools and 
methods to easily set up and maintain laser 
systems. In this regard, it is indeed salutary 
to note that the effort needed to develop 
these tools and methods may easily 
exceed that required for pure application 
development. 

About the organisation

Founded in 2004, PEMA provides a 
forum and public voice for the global 
port equipment and technology 
sectors. The Association has seen 
strong growth in recent years, and 
now has over 80 member companies 
representing all facets of the industry, 
including crane, equipment and 
component manufacturers; automation, 
software and technology providers; 
consultants and other experts. 
This article is based on  PEMA's 
Information Paper "Laser Technology 
in Ports and Terminals". Developed 
by PEMA's Technology Committee, 
the paper provides a practical 
overview of current applications for 
laser technology at the quay, yard 
and gate, as well as in horizontal 
transport operations. It is the 8th 
information paper to be published by 
PEMA and complements existing 
technology briefings covering RFID, 
OCR and container yard automation. 
It is available for free download at  
http://www.pema.org/publications/.

Enquiries

PEMA
Next Level Information Ltd
Suite 5
Meridian House,
62 Station Road 
London E4 7BA, UK

Rachael White, Secretary General
Tel +44 20 3327 0577 
rachael.white@pema.org
www.pema.org

Edit ion 66: May 2015   37 

AUTOMATION AND OPTIMISATION
IN PARTNERSHIP WITH R.B.S.



In the media and at this year’s TPM 
conference in Long Beach, ocean carrier 
leaders have amplified their frustration 
with the terminal industry over the lack 
of improvement in berth productivity in 
line with the bigger ship sizes. Where, 
they ask, is the maritime equivalent of the 
airline industries double-decker passenger 
jetway that has increased the rate of 
unloading/loading passengers onto and 
from mega-sized aircraft?

Ocean carrier demands
So what are ocean carriers asking for? 
In the case of Maersk Line, a reduction 
of port stay from 18 to 12 days on the 
Asia-Europe round-trip routes. Imagine 
a mega-vessel on an Asia-Europe loop 
with a call size of 8,000 moves at a 
terminal with 6 hour shifts. Assuming 
the quay crane operation is concentrated 
on 25 of the 46 bays typical of a Triple 
E and therefore 320 boxes per bay, and 7 
cranes per shift working at 25 gross gang 
productivity (GGP), the operation will be 
complete in just over 45 hours. 

If GGP can be improved to 35 per 
quay crane then operations would be 
complete in about 32 hours, thus saving 
12 hours and achieving the carrier stated 
goal of a total of 12 days in port. It seems 
simple enough to understand, but when 
working on the operational frontline, it 
is less easy to execute. Besides, having 
more productive solutions on the quay 
side will not address the overall problem 
if the entire system is not performing 
accordingly. 

We believe better integration between 
technology, processes and people can 
take terminal operations a long way 
forward in terms of practical results 
on operational productivity, reduced 
port-stay and operational costs. In 
this technical paper we highlight the 
available solutions and comment on the 
necessary changes that could impact 
not only technology but processes and 
culture, conceptualising the maritime 
supply chain as a system and covering 
processes both for shipping lines and 
terminals.

Progression
In a rather simplistic way, we review 
three areas in which there is room for 
improvement:
• Berth productivity
• Carrier-Terminal cooperation and 

visibility
• Operations monitoring, business 

intelligence and process excellence

1. Berth productivity
There is still potential for quay crane 
productivity to rise above the current 
numbers  by  us ing  more  sof tware 
intelligence and by taking a holistic 
approach to align quay crane operations, 
horizontal transportation and yard 
production.

Beyond aligning operations, there is 
huge potential to improve use of the 
available time for each shift. There are 
tools available for crane drivers, hatch 
clerks and foremen to enable real time 
visibility and interaction about stowage 
plans, bay-views and container lists 
to effectively manage sequencing and 

Optimising the 
operational front line

Oscar Pernia, Senior Director of Product Strategy, Navis, San Francisco, 
USA and Andy Barrons, Chief Marketing Officer and Vice President, 
Navis, San Francisco, USA  

Figure 1: Maritime supply chain system, port productivity perspective
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exception handling in order to optimise 
gang utilisation. 

2. Carrier-Terminal cooperation and 
visibility
When a carr ier and a terminal do 
something concrete to collaborate, it has 
a significant impact on vessel turn-around 
times and adaptability to operational 
changes. This has been proven at DP 
World Jebel Ali, DP World Southampton 
and with the Maersk Hub partnership 
with Algeciras and Tangiers. Removing 
short-term thinking and taking on a 
shift in thinking about carrier-terminal 
collaboration can reduce port stay by 
between 20 and 30%.

There are operational strategies that are 
not extensively utilised and can improve 
a crane’s performance significantly : 
twin-lift, tandem-lift and dual cycling. 
These ‘multi-lift ’ modes will depend on 
earlier engagement and richer interaction 
between carrier stowage planners and 
vessel planners at the terminal, and on 
more data visibility between terminals 
and carriers that can impact directly 
on port productivity and vessel voyage 
optimisation.

Figure 2 describes what shipping 
lines and terminals need from each 
other in order to achieve the mentioned 
operational goals. 

3. Operations monitoring, business 
intelligence and process excellence 
Fixing traditional problems such as 
data accuracy and availability, alignment 
on strategic and operational KPIs and 
adopting analytical tools will help support 
continuous improvement of operational 
performance at terminals. 

There are process excellence projects 
(PEX) implemented by container terminal 
operators that have been proven to increase 
operational performance by up to 25%.

With this approach, areas in which 
users applied traditional ‘experienced 
based practices’ or manual interventions, 
are being replaced by system frameworks 
that are able to analyse a bigger amount 
of operational data, including action 
dependencies and operational impact 
before taking a decision. This approach 
is called operations monitoring and 
represents a new way of managing 
terminal operations. 

PEX teams focus on mentoring and 
processes to create the necessary culture and 
skills to identify and prioritise continuous 
improvement projects and manage the 
deployment of assigned projects using 
methodologies such as Lean Six Sigma. 

Operations monitoring provides a 
framework approach for gathering data 
from different systems including TOS, 
ECS, PDS or OCR systems to centralise 
operational monitoring, control and 
trouble shooting by using modular system 
architecture and open system interfaces 
(APIs) to collect recorded data from 
operational processes and users.

Conclusion
Many across the industry have known for 
some time how efficiencies can be gained 
and waste eliminated through a better 
integration between processes, technology 
and people, but the incentives and the 
will to change core business processes 
has not been there until very recently. 
Some industry observers have called for 
a revolutionary change which may be 
necessary. As a first step, however, there are 
a number of evolutionary steps that can 
get current performance levels well beyond 
historic levels before revolution can take 
place.

This paper is a condensed version of a white 
paper that will be published exclusively on 
the Navis and PTI websites

Figure 2: What shipping lines and terminals need from each other.
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Faster, better, cheaper is today an overriding 
mantra. Nowhere is this phrase more 
relevant in terms of consequence and 
actuality than in container port logistics. 
As containership capacities increase by 
the month and expectations for vessel 
turnaround remain at 48 hours, throughputs 
of 500+ TEU an hour are demanded. 

Clearly, increased productivity can be 
accomplished by throwing manpower at 
the problem; however, this increases costs 
and can result in health and safety issues. 
Considering most operations are already 
running 24/7, the only practical solution is 
automation.

Whilst automation is credited with 
many benefits, the summation of these is 
essentially economic; in short, it delivers 
higher levels of output at a lower unit cost. 
Benefits include:
• Reduced cycle time
• Reduced workforce
• More efficient land use
• Improved safety for workforce, 

containers and equipment
• Improved working practices and 

environment
• Lower environmental impact
• Improved load flexibility (ability to 

ramp up or down with minimal on 
cost)

In some respects container handling 
lends itself to automation. The container 
is essentially a defined shape and size, 
thus all modes of transportation (ship, 
articulated lorry, rail wagon) are designed 
around it, and as a consequence, all share a 
similar layout and design.  

Having said this, increasing throughput 
demands and variability of destination 
(landside / waterside), as well as the 
need to interact safely with internal / 
external workforces and the inevitable 
non-conformities, make automation a 

serious, not to mention extremely capitally 
expensive, challenge.

In truth, whilst a fully autonomous 
operation would deliver massive benefits, 
limitations of current technology and 
health and safety protocols currently 
prec lude i t s  implementat ion, and 
consequently, state-of-the-art container 
ports utilise a hybrid autonomous / semi-
autonomous approach.

Whilst semi-autonomy is facilitated by 
use of camera systems allowing remote 
control, autonomous operation can 
only be achieved using sensors which 
provide accurate real time data about the 
surrounding environment. These include:
• Localising / positioning devices: 

GPS and components which detect 
embedded magnetic tape

• Object identification devices: RFID 
readers and OCR readers

• Sight giving devices: Laser sensors 
(LIDARS) 

This article, whilst making reference 
to the beneficial use of other sensors, will 
predominantly concentrate on the unique 
and ever increasing role of laser technology 
within this sector.

The laser sensor
As human beings we take sight for 
granted. Our brains use what is very 
sub jec t i ve  in format ion  and  by  a 
combination of observing relative object 
positions and acquired experience we can 
perform amazingly complex tasks (for 
instance determining if we can or cannot 
overtake whilst driving). 

In order to program a machine to even 
approach these capabilities it would need 
an accurate real time 3D data map of its 
surroundings. 

A laser measurement device measures 
how long it takes for a digital pulse of 

light to be reflected and converts this time 
into a distance. High-speed controlled 
rotation of such a device allows generation 
of a two dimensional real time data ‘map’. 
Layering of these maps by moving the 
device vertically (for example) or using a 
multiplicity of beams provides a three 
dimensional data map or ‘point cloud’. 
Laser devices are used throughout the 
modern container port. 

For this article I will segment their use 
according to functionality.

Collision avoidance
As discussed previously, equipment which 
enhances safety and prevents accidents 
will reduce downtime and maintenance 
costs. Mounting several of these devices 
on STS cranes - according to their 
degrees of movement - will alert onboard 
or remote operators to impending 
collisions between a crane, ship, cargo 
and / or other cranes. In addition, 
exclusion zones can be pre-programmed 
to automatically trigger an alarm or stop 
crane movement if anything encroaches 
near them. Whilst not certified as safety 
devices, these units effectively perform 
the same function.

Similarly LIDARS can be located on 
the trolley of an ASC or RTG in order to 
prevent collision with container stacks and 
/or transit vehicles used for loading and 
unloading. Two dimensional scanners are 
also used on the four corners of the many 
types of transit vehicles used between a ship 
and an ASC / RSG. Regardless of whether 
these are manned or automatic, their 
presence prevents expensive collisions with 
other vehicles, personnel or static equipment 
/ containers. The same methodology is used 
for RTGs (which are notoriously difficult 
to pilot) and there can even be benefits for 
siting units at the base of ASC’s.

The ever increasing 
role of laser-based 
technology

Adam Gardner, Director,  
Sentek Solutions Ltd, Letchworth Garden City, United Kingdom
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Automatic container handling
Two dimensional and three dimensional 
laser scanners are used on the trolley of 
the ASC to facilitate automatic location, 
pick-up and delivery of containers. These 
devices determine the optimum route 
through a container stack, accurately map 
container location taking into account 
any skew or tilt and guide the spreader 
throughout the pickup process. They then 
(together with information from the TOS) 
determine and execute the best route to 
the onward transit vehicle reversing the 
pick-up process in order to achieve a safe 
set down. 

Here again, a laser based system has 
been developed to ensure that trucks are in 
the optimal position to receive containers. 
Ironically, health and safety procedures 

demand that container delivery from the 
ASC onto a manned vehicle requires 
remote operator supervision. However, in 
these cases it is not unusual that a remote 
operator uses a laser controlled system with 
a finger poised ready on the emergency stop 
in case of unforeseen issues. 

The higher complexity of STS Crane 
operat ions  with increased human 
interaction (personnel on the ship’s loading 
deck) has meant that this process has been 
one of the last to be automated. Recently, 
crane systems with remote operators are 
being specified for new facilities. Here, 
multiple cameras are used to improve 
visibility and control, therefore allowing 
quicker cycle times and dramatically 
increasing productivity and safety. In time 
it is envisaged that laser controlled pick 
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up as described above will be added to the 
‘toolbox’; either as an additional remote 
operational aid, or in order to more fully 
automate the STS operation.

Navigation
Increasingly autonomous vehicles are being 
used in container ports. Their use removes 
personnel from the work area reducing both 
labour costs and potential injury. In theory 
(although not always in practice), these 
vehicles will also deliver quicker cycle times.

Ports where the waterside component 
can be isolated (all E-ASC and some 
C-ASC based facilities) are most suited 
to implementation. In general, it is 
impractical to fully automate the landside 
of any terminal as this is usually the 
interface with the road network, thus 
containers need to be unloaded onto 
manned vehicles.

Control  of  autonomous vehic les 
(flatbed AGV’s or 1/1 or 1/4 straddle 
carriers) can only be achieved if a 
vehicle can determine exactly where 
it is and what is around it. To do this a 
combination of sensors are used; magnetic 
induction sensors, high accuracy GPS 
sensors and laser sensors. It should be 
noted that the laser sensors used for 
collision prevention (described above) 
could be used for this purpose also.

Autonomous straddle carriers offer the 
added benefit of ‘decoupling’ container 
movement between an STS and an ASC 
(as they can independently pick and place 
containers) thus temporary buffers can 
be used. The downside is that these units 
need to incorporate autonomous location 
and container handling functionality as 
used by the ASC’s adding to complexity 
and equipment cost.

As can be seen, laser sensors have and 
will in the future be a transformative 
technology in the evolution of container 
ports. Currently there is significant debate 
regarding the feasibility and safety of 
driverless cars. Little by little the idea is 
gaining traction and in ten years’ time 
it is likely that manned and unmanned 
vehic les wil l  coexist on our roads. 
Similarly autonomy will be gradually 
introduced and proven within the 
container ports. Unsurprisingly in both 
these areas it is laser sensor technology 
which is driving change.
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What are the essential factors implicit in 
sound port operations?
If we take a top-down view of container 
terminal operations, everything starts with 
the management of a terminal. If a strong 
working culture with operational discipline 
permeates the functioning of a terminal, 
then the basic prerequisite is in place 
for sound container terminal operations. 
Traditionally, container terminals have 
operated very independently and have a 
history of building and maintaining their 
own equipment. This can still be seen today. 
The technical skills of container terminal 
staff are at a very high level and container 
terminals generally have a strong culture, led 
by management, of taking responsibility for 
operations and results. 

The management, working culture 
and skill-sets of container terminals are 
generally in good shape. But times change, 
and new technologies are powerfully 
coming into play. The importance of 
IT in particular is growing fast. Many 
container terminals are developing their 

IT in-house, and doing so successfully. But 
the pace of IT development is incredibly 
fast in all industries, including container 
handling. Automation is a megatrend in 
all industries, and again, that is no different 
in container handling. The traditional 
approach and skills of the container 
terminal are definitely the basis of sound 
container terminal operations, but the 
commercial side the question must be 
asked: at what point does the IT challenge 
become so great that a terminal should 
approach IT and automation specialist 
companies for help? 

A new era in the container handling 
industry is underway. Today, it is implicit 
in the building of sound container terminal 
operations to preserve traditional strengths 
while analysing what should be done 
in-house, and what should be done with 
external partners. Our role at Konecranes 
is to provide the best possible container 
handling equipment and systems – we 
strive to be an excellent partner to container 
terminals worldwide.

What do you think is the biggest single 
issue affecting ports and terminals today? 
In the container handling industry, it’s the 
pressure to best utilise economies of scale in 
very cost-competitive markets. It starts with 
the ever-increasing volume of container 
flow. There’s also potential for improving 
productivity in intermodal hubs. 

How is your company managing the 
current trend in the industry of increasing 
capacities?
We consider the increase of containerised 
cargo across every flow channel; ships, 
roads and trains. Increasing the size of a 
containership is straight-forward: container 
ships travel the oceans without restriction 
until they reach shore. The equation 
becomes more complex on the land side. 
Road infrastructure imposes restrictions on 
container flow over rubber tyres. Increasing 
the carrying capacity of rail infrastructure is 
being explored however, so there is potential.

In this scenario, Konecranes’ mission is 
to improve the turn-around times of ships, 

Exclusive Q&A 
Thomas Gylling, Global Automation Sales, 
Konecranes Port Cranes, Hyvinkää, Finland 

“The management, 
working culture and skill-
sets of container terminals 
are generally in good shape. 
But times change, and new 
technologies are powerfully 
coming into play”
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trucks and trains as they interact with 
container terminals and intermodal hubs. We 
do this by providing highly productive and 
reliable container handling equipment. The 
container crane itself matters a lot. Now, and 
in the future, it will remain as the foundation 
of sound container terminal operations. 

Konecranes continues to invest strongly 
in research and development and testing 
facilities. By doing so, we can retain 
technology leadership and continue to 
offer solutions to our customers that enable 
them to meet increasing business demands. 
With Konecranes, the customer has a 
clear growth path to automation, a built-in 
readiness that allows them to not only meet 
but stay ahead of demand. 

In which markets do you foresee growth in 
the next ten years? 
We see continuing growth in Asia and 
the developing economies. The USA is 
strengthening again, and North America as 
a whole is looking positive. There are bright 
spots in Africa and South America. The 
Middle East is growing as well. Europe is 
difficult, but there are bright spots.  

What is the history of your company? 
The heritage of Konecranes lies with Kone, 
the well-known Finnish supplier of people 
moving systems. Kone was making and 
selling large overhead cranes as far back 
as the 1930s. Kone’s crane business grew 
strongly in the post-war years, becoming 
international and then global.

Konecranes split from Kone in 1994 as the 
result of deep thinking into the company’s 
future. This brought the conclusion that 
moving people and moving things are two 
fundamentally different areas of business. 
Kone concentrates on safely and efficiently 
moving people; Konecranes concentrates on 
safely and efficiently moving things. Thus, 
Kone is “Dedicated to People Flow” while 
we at Konecranes are “Lifting Businesses”.

The business logic behind the split has 
proven to be very sound: the companies 
have grown steadily in their respective 
business areas. Konecranes became a 
publicly listed company in 1996 (as KCI 
Konecranes at the time), and is now the 
world’s leading supplier of lifting equipment 
and service as Konecranes from 2006. 

Konecranes supplies a diverse portfolio of 
products and services to industries ranging 
from pulp and paper to metals and power 
generation – and of course, we are specialists 
in container handling.   

What have you found special about PTI 
during our 20 years of operations?
I appreciate PTI because you consistently 
publish articles about port operations 
that give the reader insight into the latest 
developments in port technology. In the 

container handling industry there is only a 
handful of papers for serious reading. PTI is 
definitely at the top of my reading list.

I look forward to an increasingly 
sophisticated discussion about container 
handling automation as time goes by. I hope 
I can keep contributing to the discussion.   

What are the steps involved in building 
container handling automation?
In theory, one could and should start with 
a logistical analysis of container flow down 
the entire river of container traffic, finding 
areas of overlap and redundancy, and 
eliminating unnecessary container moves to 
free capacity and create savings.

To automate processes in any industry, 
one should first have clearly defined 
processes. Statistical process control then 
needs to be established. Statistical process 
control means that the processes involved 
are defined, controlled, and generating data 
that can be used to adjust and improve the 
processes in a systematic and evolutionary 
manner. When it comes to controlling 
processes, it ’s a known fact that robotic 
technologies offer more precise control. The 
automated machine does exactly what it is 
told; it is completely predictable. 

In the case of container cranes in 
container terminals, ship-to-shore (STS) 
crane reliability on the quayside sets the bar 
for the entire terminal. Imagine automated 
control of STS’s that provides 100% 
reliability: what would this mean for the 
entire operation? The STS crane, the heart 
of the quayside process, must be extremely 
reliable in design and operation so that the 
ship-to-shore container handling process 
can be successfully automated. 

Once there is a reliable crane that 
is fit for automation, the next step is 
controlling and automating the surrounding 
environment; the quayside and shipside 
processes in the case of STS’s. At 
Konecranes we learned how to handle the 
surrounding processes as we developed and 
delivered our Automated RMG systems 
during the past decade. 

Our knowledge and approach deepened 
as we developed and factory-tested our 
Automated RTG (ARTG) system. First 
we automated the crane itself. Then we 
studied the surrounding processes and entire 
terminal processes, and then developed a 
pragmatic operational model. The result is 
our Automated RTG system, which controls 
and automates complete ARTG blocks with 
unmanned ARTGs and services trucks and 
other horizontal traffic while handling all 
data communication seamlessly. 

How do automated container handling 
systems help to make container terminal 
operations more eco-efficient? 
Automated container handling systems can 
lengthen the lifetime of container cranes in 
a number of ways, thus reducing the crane’s 
environmental footprint. For example, 
the precise control of load handling can 
eliminate container-to-container collisions, 
and enable gentle container and spreader 
landing. This decreases the structural 
burden on the crane, particularly on the 
spreader. Meanwhile, it significantly 
reduces the sound of container and spreader 
slamming, the noise pollution factor which 
travels the furthest.

On the energy consumption side, when 
the automated container handling fleet is 
on the same electrical grid, there is great 
potential to re-use reclaimed energy from 
load lowering and other deceleration 
movements done in each work cycle. 
This can be done quite easily with highly 
predictable automated equipment.

On the emissions side, local emissions 
are largely eliminated as a result of the 
electrification of automated container 
hand l ing  equ ipment . Thanks  t o 
automation, the total load and peak 
capacity requirement on the local electrical 
grid decreases. If the electricity is produced 
in a modern and eco-efficient power plant, 
this is a good example of how power 
generation economies of scale can work to 
the benefit of container terminals and the 
environment.  
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AUTOMATED RTG SYSTEM

UNDERWAY IN 
SEMARANG

Konecranes is now building an Automated RTG (ARTG) system for Indonesian terminal operator PT Pelabuhan 

Indonesia III (Persero), (“Pelindo III”). The system is taking shape at Terminal Petikemas Semarang in Semarang, 

Central Java. It will comprise 11 ARTG cranes, Remote Operating Stations (ROSs) and container yard automation 

infrastructure such as intelligent gates at each ARTG block entry. The next evolution in yard automation is underway.  

The future for RTG-based yard operations is brighter than ever.

Call us for SMARTER WHERE IT MATTERS container handling.
Tel. +358 204 2711, ask for Port Sales
Email: ports-info@konecranes.com
konecranes.com

Konecranes Remote Operating Station (ROS)  

Ergonomic in every way: comfort for the remote 

operator and smooth control over truck loading  

and unloading

Fully automated housekeeping and 
shuffling in the container stack

Intelligent gates at each 
ARTG block entry

Unmanned 
operation

Konecranes ARTG is based on the 
Konecranes 16-wheel RTG, equipped with 
Active Load Control and Autosteering
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W h a t  b r e a k i n g  i n n o v a t i o n s  a r e 
currently going on at Navis?
At Navis World 2015, the team at 
XVELA produced a fun and fact-
based setup of the container shipping 
industry, inspired by a similar set-up 
of US healthcare as illustrated in “If 
air travel worked like healthcare,” the 
YouTube video by The New Altons. 
The XVELA team offered a humorous 
and informat ive  v iew of  industr y 
comparisons and questioned why the 
container shipping supply chain is the 
way it is. 

How do you currently envision the 
supply chain?
Looking to the future, we need to do 
better as an industry. The current systems 
and ways of working are not meeting 
the needs of the shippers, apart from 
delivering shippers unsustainably low 
level pricing for their freight. With the 
growth in the number of mega-vessels, 
a continued imbalance of supply and 
demand, congestion bottlenecks and 
labour disputes, the supply chain system 
seems to be getting no better and, from a 

reliability and efficiency perspective, may 
in fact be getting worse.

Much was mentioned at Navis World 
about the changes going on in the 
container supply chain.  How is this 
effecting overall terminal management 
and information systems? 
When you compare container shipping 
with other industries, container supply 
chains seem highly fragmented and 
hard to manage, particularly when any 
part of the chain introduces a major 
new change such as the massive increase 
in vessel size or the consolidation of 
capacity through new alliances. These 
changes  inc rease  complex i t y  and 
require improved planning, information 
sharing and visibility of processes. Most 
information, although now electronic, 
sits in silos, just as it was held in separate 
filing cabinets back in the eighties. Many 
of the systems do not talk to each other 
in real-time and shippers have to find 
and juggle information from multiple 
providers – ocean carriers, importers, 
trucking companies and rail – or find 
intermediaries to do this work for them.

So how is Navis helping terminals to 
manage the challenges that current 
trends are presenting?
To alleviate the current strain on terminals, 
Navis is bringing the benefits of modern 
technology to its customers. Over the last 
few years we have significantly increased 
our research and development of new 
technology, including automation and 
optimisation services. Being close to 
Silicon Valley, we can follow technology 
trends and try to pick the best of what is 
available and apply it to solve problems. 
We have supported the demand for leaner 
operations within the terminal sector by 
developing a terminal operating system 
platform and software for automating 
processes and equipment.  We have invested 
in a new IT infrastructure and automation 
framework to manage different optimisation 
capabilities, equipment types and areas of the 
terminal with the goal of bringing everything 
together with integrated and holistic 
optimisation capabilities. 
In particular, we are working on solutions 
that support greater berth productivity, 
operation monitoring, business intelligence, 
process excellence, carrier–terminal 

Exclusive Q&A 
Andy Barrons, Chief Marketing  
Officer and Vice President, Navis,  
Oakland, California, USA 

“It will all come down to 
uniting people, technology 
and ideas to create systemic 
changes”
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collaboration and information sharing.
By using more software intelligence and 
taking a holistic approach to align quay 
crane operations, horizontal transportation 
and yard  product ion, operat iona l 
productivity can rise above current 
numbers. Crane drivers, hatch clerks and 
foremen can have real-time visibility and 
interaction about stowage plans, bay-views 
and container lists to effectively manage 
sequencing and exception handling in real-
time in order to optimise gang utilisation.
Operation monitoring and process 
excellence projects (PEX) implemented 
by container terminal operators have been 
proven to increase operational performance 
by up to 25%. With this approach, areas 
where users applied traditional ‘experienced-
based practices’, or manual interventions, 
are replacing existing infrastructure 
with system frameworks that are able to 
analyse a bigger amount of operational 
data, including action dependencies and 
operational impact, before making a 
decision. This approach represents a new 
way of managing terminal operations. 

Can you expand on the impact that 
carrier terminal collaboration has and 
will have on the industry?
When a carrier and terminal do something 
concrete to collaborate, it has a significant 
impact on vessel turnaround times and 
adaptability to operational changes. This 
has been proven at DP World Jebel Ali, 
DP World Southampton and with the 

Maersk Hub partnership with Algeciras 
and Tangiers. Removing short-term 
thinking and taking on a shift in thinking 
about carrier-terminal collaboration can 
reduce port stay by between 20 and 30%.

From the Navis perspective, what needs 
to happen over the next 10 years for 
supply chain productivity improvements 
to take place?
Shippers need to be able to book online 
and get the price for a whole trip. They 
need to be able to track containers all in 
one place and across the whole container 
trip. They shouldn’t need a freight 
forwarder to do all this work.
Carrier back-office staff need to use 
modern IT systems that talk to each other 
automatically at the click of a button. Also, 
stowage capacity availability and planning 
needs to be automatically connected to 
shipper front-end booking systems. Vessel 
capacity and loading systems should be 
connected to vessel operation systems and 
information. Ship profile libraries and 
terminal libraries should be available easily, 
making the shipment planning process easy. 
All of this information should be instantly 
available online in the cloud (online storage 
facilities). Planning staff and terminal 
operators should have online, real-time 
access to vessel stowage plans and be able 
to see this information well ahead of vessel 
arrival to plan for any changes from the 
previous port. 
In addition, terminal planners need to 

be able to communicate with carriers 
to discuss optimal stowage plans that 
will save both time and money, as well 
as improve on-time performance of 
the network. Furthermore, the carriers 
sharing capacity should be able to easily 
see the stowage capacity and availability 
and make it visible for their customers 
booking containers, or with shippers that 
are already booked on the vessel. 
The terminal operating systems need to 
make this sort of information available 
online for real-time access by anyone 
related to vessel operations and container 
shipments. This includes shippers, carriers, 
shipping parties, pilot services, truckers, 
customs and the consignees; all of whom 
need to know the real-time location of the 
vessel, whether it is late or early, and the 
status of any particular container. If it is a 
reefer container, shippers should be able to 
know the temperature status and history.
All of this will require integration of many 
disparate systems sharing information 
using open system interfaces and a 
modular system architecture that can 
record data from operational processes 
and users. Work has started on the 
building blocks, but it will all come down 
to uniting people, technology and ideas 
to create systemic changes. That’ll take 
real innovation and publications like 
PTI to provide a forum for new ideas. 
Congratulations to PTI for turning 20, 
but I have a feeling at 40 both you and the 
industry will be looking even better.
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What is the history of your company?
The development of Haifa Port over the 
years is closely linked to the development 
of Israel itself. Haifa Port became the 
main entrance point for cargo in the 
region when it was established by the 
British in 1933. Later, it was known as 
the gateway for Jews from around the 
world who came by ship to the newly-
independent Israel. 
Now, when Israel is known worldwide as 
the “innovation nation”, we are a living 
example of that innovative spirit. For 
example, our “mini startups” here at the 
port have achieved worldwide recognition 
for developing state-of-the-art software. 
It ’s all about providing our customers 
with world-class service and efficiency, 
together with maximum transparency. 
This means that our customers can always 
monitor our activities, and our managers 
are constantly online, inspecting every 
detail of every operation 24/7. And there 
is much more to come in the near future, 
both for Haifa Port and for Israel as a 
whole.  

In aiming for world-class service, how 
will you prevail over contemporar y 
industry challenges? 
We have made a huge leap forward in 
the last four years. We opened the new 
Carmel Terminal, a top-notch container 
terminal for vessels of 10,000-12,000 
TEU, with the best cranes available. 

Thanks to the Navis SPARCS N4 TOS 
system, this new terminal enables us to 
achieve productivity that is the equal to 
leading terminals worldwide. 
We have been honoured and delighted 
to receive international recognition, 
first from OECD research that named 
Haifa Port the fourth most efficient 
port in the world in terms of container 
handling, and more recently when we 
received one of the four Awards of 
Excellence at the Navis Inspire Awards. 
Just look at the other three winners in 
this competition ( Jebel Ali Container 
Terminals ; GCT Bayonne; AMP T 
Tangiers, APMT Algeciras and Maersk 
Line); huge terminals from world-class 
operators, and you’ ll understand what 
a great achievement this is for us. But 
I would only be telling half the story 
without mentioning our workers, who are 
my greatest source of pride. I always say 
that the spirit of Haifa Port is absolutely 
unique. Our workers understand that 
nothing less than great is how we must 
perform due to all the challenges we are 
facing. So they truly are great, and our 
customers can testify to that every single 
day.  
 
H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
This is definitely one of the most 
important issues for us at the moment, 

and I am happy to tell you that Haifa 
Port's board of directors has approved 
our plans to expand the facilities at the 
Carmel Terminal. We have already 
ordered two new, larger STS cranes of 
20+1 rows, as well as three additional 
RMGs. So, in the near future we will have 
a total of 8 STS cranes and 15 RMGs 
in the Carmel Terminal, in addition 
to 12 STS cranes and 14 RMGs in our 
Eastern and Western terminals, letting us 
offer huge containerships an even better 
service. We’ve already proved ourselves by 
working with MSC Golden Gate Service 
vessels of 9,200 TEU, and ZIM vessels of 
10,100 TEU, so we are well aware of what 
is expected from us and we will prevail. 

What have you found special about PTI 
during our 20 years of operations?
There are many ways to find information 
these days. In this hectic modern age we 
are all being constantly bombarded with 
facts and figures. But one thing that 
hasn't changed over the last 20 years 
is that managers must obtain reliable, 
comprehensive information before 
making important decisions. It ’s not 
easy, and it never was. In my opinion, 
that ’s exactly what PTI is all about: 
providing complete, valuable, professional 
information we can rely on. I wish you 
many more years of continued success 
and that you continue as a benchmark to 
others. 

Exclusive Q&A - Mendi Zaltzman, CEO,  
Haifa Port, Haifa, Israel  

“We are well aware of what 
is expected from us and we 
will prevail”
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Haifa Port wins the
of Excellence for Community Impact 
Haifa Port is honored to receive one of the four prestigious 
Awards of Excellence presented at the Navis Inspire Awards. 
This recognition of our work for the business community is 
immensely gratifying as it is a perfect reflection of Haifa Port's 
goals and values:

• Putting the customer first at all times.
• Developing and harnessing cutting-edge technology to  
   improve efficiency and service.
• Offering the maximum to each and every member
  of the port community.

Reaching New Heights
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What is the history of your company?
HAROPA is the fifth largest port complex 
in Northern Europe and is a joint venture 
between the ports of Le Havre, Rouen and 
Paris which was created three years ago. 
It is connected to every continent owing 
to a first-rate international shipping offer 
which links 600 ports worldwide. It also 
serves a vast hinterland, the core of which 
is in the Seine valley and the Paris region. 
With around ten Normandy and Paris area 
partner ports, the one-stop hub now forms 
a global transport and logistics system 
capable of providing a comprehensive end-
to-end service. HAROPA handles over 
120 million tonnes of cargo by sea and 
waterway each year.

 
What future projects are you planning 
at present to tackle current industr y 
demands?
Representing an investment of US$188 
mi l l ion; funded by  the  European 
Union, the French Government, the 
Upper-Normandy region, the local area 
authorities and the Le Havre Terminal 
Trimodal (LH2T) Company, together 
with the Port of Le Havre Authority, a 
multimodal terminal is to be delivered by 
June 2015. 

On 110 hectares in the heart of the 
industrial and port area, the multimodal 
platform will transship containers onto rail 
wagons or river barges. In addition, it will 
make goods transport more fluid within 
the port area as the platform provides an 
indispensable link in a mass transport 
supply chain along the Seine corridor. 

The new terminal will also provide 
a consolidation hub for all rail and 
waterway flows of freight through the 

industrial and port zone (containers, 
swap bodies and tanks). Equipped with a 
reception network made up of 8 railway 
lines for direct train access, six of them 
are 750 metres long each and two are 
1,000 metres each to allow access for long 
trains. The railway yard will include eight 
railway tracks equipped with two gantry 
cranes to enable train handling. There is 
also a river quay 400 metres long, that is 
two berths for the loading and offloading 
of river units, equipped with two gantry 
cranes and three rail tracks under gantry. 
The storage area has a capacity of 3,000 
TEU. 500,000 tons of CO2 will also be 
saved each year compared with road 
transport. The terminal will be able 
to manage distribution for 200,000 to 
300,000 containers a year.

It  i s  to be operated by LHTE, 
a company grouping together four 
combined transport operators working in 
the Port of Le Havre: Naviland Cargo (a 
French railway subsidiary), Greenmodal 
(a subsidiary of CMA CGM), Logiseine 
(a subsidiary of CFT) and Novatrans (a 
subsidiary of Alfred André Group).  

By 2017, around 120 hectares of estate 
reserves will be marketed close to the 
multimodal terminal, which accounts for 
a potential building of about 300,000 
square metres of warehouses.A planned 
strategic priority for HAROPA Port 
of Rouen is to level the high points of 
the Seine Channel for increased access 
improvement. The first phase of the 
project was completed in November 2012 
with dredging from the estuary to the 
upstream of the Courval point. The cost 
of the project of improvement of maritime 
channels and access ways amounts to € 

175 million, mitigation measures excepted, 
funded by the HAROPA - Port of Rouen, 
the Government, the Upper-Normandy 
Region ‘Haute-Normandie’, Europe, the 
‘CREA’ and the Seine-Normandy Water 
Agency

There is also a Multimodal Port 
Project at the confluence of the rivers 
Seine and Oise which is dedicated 
to construction and civil engineering 
activities. The objective is to provide the 
region with opportunities for economic 
development, in particular by establishing 
a sustainable circular logistics system for 
construction work in the Greater Paris 
City project. As it is compatible with the 
existing road network, this new port is a 
unique opportunity for sustainable local 
economic development planning and a 
qualitative development of the site. 

Do you take into account pressing 
environmental issues?
HAROPA is a committed par tner 
of COP 21 – the twenty first United 
Na t i on s  C on f e r e n c e  on  c l i m a t e 
change. HAROPA is indeed seen as an 
environmental-friendly logistics and port 
system which is actively involved in the 
fight against climate change. HAROPA 
Port of Le Havre was awarded the Port 
Environmental Review System in January 
2015. This environmental certification 
is issued by the Ecoports foundation. 
Financial support of the European Union 
for the SAFE SECA project which aims, 
in eight HAROPA and partner ports, at 
facilitating LNG refuelling operations, 
and helping the rise of LNG storage 
and distribution refuelling solutions. 
HAROPA is clearly a green port system. 

Exclusive Q&A - Antoine Berbain, Managing Director, 
HAROPA PORTS, Ports of Paris,  
Rouen, Le Havre, France

“HAROPA is seen as an 
environmental-friendly logistics and 
port system which is actively involved 
in the f ight against climate change”
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Exclusive Q&A - Dr Yvo Saanen, Founder and  
Managing Director, TBA, Delft, the Netherlands

What are the essential factors implicit in 
sound port operations?
A well planned and laid out facility; it all 
comes together in the terminal layout. How 
traffic flows are managed, how each location is 
reachable, how well equipment performs, and 
how flexibility is built into the terminal, all of 
this is vital. A good balance between handling 
and storage capacity, taking into account local 
circumstances is also very important. 
Further concerns are how fast you handle 
the customer, storage capacity for buffering 
containers at a terminal, and the solid 
maintenance of equipment; even the best 
equipment needs timely maintenance to 
perform reliably during operations. Up-to-
date IT, which is generally under-utilised 
and not well understood, has great potential 
to optimise operations.
Optimised planning practices and the use 
of advanced tools are also important, as 
are KPI’s across an organisation that are 
aligned with operational targets; making 
changes without thorough measurement 
is like driving a car with your eyes closed. 
Terminals should have a continuous 
process improvement approach and have a 
specialised team that continuously looks for 
cost-effective solutions that either increase 
performance or reduce costs, or both.

What do you think is the biggest single 
issue affecting ports and terminals 
today?
If I have to mention a single biggest issue it 
would be the ever-increasing ship size and 
the need for terminals to upgrade quays and 
cranes to handles these ships. At the same 
time, the volume growth stays way behind 
the ship size growth, hence the investments 
have a poor payback for terminals.

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
In our planning practice, we prepare 
terminals for the future. We try to think 
ahead, so that expansions or new sites are 
future-proof, or bear the flexibility in the 
design. 
Our simulations ensure that what is 
built also works in practice and delivers 
the requested service levels that are 
required the day after tomorrow. In our 
process improvement practice we assist 
terminals in coping with higher volumes, 
higher densities, and better service levels. 
We bring new, innovative tools (e.g. our 
intelligent app platform) to the market, 
to enhance productivity, and solve typical 
problems.

In which markets do you foresee growth in 
the next ten years? 
Terminal automation will become a 
worldwide trend going beyond greenfield 
sites. There will be many brownfield 
conversions to semi and fully-automated 
terminals. Terminal automation will spread 
from RMG-AGV to automated straddle 
carriers, as well as automated RTG’s and 
automated terminal trucks.
Africa and Indonesia will be large growth 
markets for new terminals to open up 
the hinterland. Improved supply chain 
management and information sharing will 
be another growth market.

What is the history of your company? 
We started as a logistics consultant and 
developed to a worldwide port simulation 
specialist, employing over 60 simulation 
engineers. Subsequently, we introduced 
emulation (using simulation for testing, 
and tuning TOS systems) into the 
maritime industry in 2005. In both these 
areas we are the world market leader and 
have carried out over 600 simulation and 
emulation projects in 15 years. Since 2006, 
we have a software group developing 
equipment control systems for automated 
terminals. Our ECS (TEAMS) has 
been implemented in 6 terminals, 5 fully 
automated, and 1 semi-automated. It 
controls the AGV's, ARMG’s and the quay 
cranes. In recent years we have a created 
a successful process improvement group 
which assists terminals in implementing 
advanced  module s  and  improves 
productivity across operations. 

What have you found special about PTI 
during our 20 years of operations?
PTI is by far the most professional port 
journal in the marketplace. It produces the 
most in-depth articles, and has the best 
newsletter and website. 

“Making changes without thorough 
measurement is like driving a car with 
your eyes closed”

Brief history
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Exclusive Q&A - Yann Duclot, Chief Marketing Officer, 
Cavotec, Lugano, Switzerland 

What are the essential factors implicit in 
sound port operations?
To ensure port operations are safe, 
efficient and minimise environmental 
impact, a range of key technologies 
need to be in place. These include the 
automation of machinery and real-time 
information on operations and container 
status. Furthermore, to improve service 
performance and maintain competitive 
handling charges, operational costs need to 
be minimised.

What do you think is the biggest single 
issue affecting ports and terminals today? 
Global overcapacity driven by shipping 
lines is forcing ports to continually review 
operational costs to maintain or expand 
their market share.

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
We are developing new technologies 
and systems that reduce operational and 
maintenance costs for ports and terminals, 
as well as ensuring the reliability of the 
container handling process.

In which markets do you foresee growth 
in the next ten years? 
The port sector is moving increasingly 
towards automation and electrification. 

All Cavotec equipment addresses these 
trends, and we continue to invest in 
technologies that support the automation 
and electrification of machinery. For 
example, at two passenger ferry berths 
in Norway, Cavotec’s Automatic Plug-in 
System (APS) automatically moors the 
world’s first battery-powered ferry, (using 
Cavotec MoorMaster automated mooring; 
and subsequently the vessel is connected 
to one of our Alternative Maritime Power 
(AMP) systems which charges a ferry’s 
battery prior to departure. 

What is the history of your company? 
Established more than forty years ago 
as a specialist manufacturer of cable reel 
technologies, Cavotec has grown to 
become a leading supplier of innovative 
power transmission, distribution and 
control technologies that form the link 
between fixed and mobile equipment in 
the port and maritime, airport, mining and 
tunnelling and general industry sectors.

What have you found special about PTI 
during our 20 years of operations?
Profess ional i sm, dedicat ion and a 
steadfast editorial focus on key strategic 
topics, as well as in-depth technical 
analyses; this helps the industry expand 
its knowledge about the market, the 
challenges it faces, and the solutions to 
those challenges. 

Describe one area where your company 
is enabling a step-change in por t 
operations.
One of the many areas where we are 
making substant ia l  improvements 
in port operations is mooring. Our 
unique automated mooring technology, 
MoorMaster, uses remote controlled 
vacuum pads recessed in, or mounted 
on, the quayside, to moor and release 
vessels in seconds, thereby eliminating 
the need for conventional mooring lines. 
MoorMaster dramatical ly improves 
safety and operational efficiency, and 
also enables ports to make infrastructure 
savings. To date, the technology has 
performed more than 100,000 mooring 
operations at ferry, bulk handling, Ro-Ro, 
container and lock applications around 
the world.

How is your company suppor ting 
steps taken by the industry to reduce 
environmental impacts?
Working closely with customers and 
industry bodies, Cavotec develops a range 
of innovative technologies that directly 
support efforts to improve environmental 
performance. These include a variety of 
AMP systems (low and medium voltage, 
fixed, mobile and ship-based) and 
motorised cable reel technologies that 
enable the use of electrically powered quay 
and cranes.

“The port sector is moving 
increasingly towards automation and 
electrif ication. All Cavotec equipment 
addresses these trends”
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What are the essential factors implicit in 
sound port operations?
One thing is true for any industrial port in 
the world: time is money. If you put this 
concept into operation, it always comes 
down to the same aspects, regardless of 
whether it concerns containers, general 
cargo, ferries or cruise liners: it is about 
the availability of resources that are in 
limited supply, and it is about reliability, 
speed, quality and thus, indirectly, about 
safety and timing or, respectively, about 
complying with known international 
standards and rules (such as IEC/ISO/
IEEE 80005-1) for supply connections in 
ports. Only someone who actively helps 
define the standards in the committees and 
who knows the needs of businesses can 
guarantee that nothing will stand in the 
way of implementing the requirements in a 
reasonable manner later on. 
In light of the constantly increasing need 
for capacities, it is essential that processes 

can be run smoothly so that any costs 
arising can be kept to a minimum as far 
as possible. In addition, the public expects 
that we go easy on the environment – be 
it in terms of fuel, the emission of CO2, 
smells or acoustic sounds. This trend can 
be felt not only in chic port cities such 
as Hamburg and Monte Carlo, but on a 
global scale as well. 

What do you think is the biggest single 
issue affecting ports and terminals today? 
The one thing that has the strongest 
influence on cost and performance of any 
port is the availability of resources that 
are in short supply: 24 hours a day, 7 days 
a week, 365 days a year. If a containership 
cannot be unloaded, the schedule falls 
to pieces and that costs money – and 
nerves. Just-in-time delivery and on-time 
delivery with an ever-increasing pressure 
of costs are daily occurrences in port 
logistics. 

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
Increasing demands for capacity pose 
ever-changing challenges to Stemmann-
Technik. Therefore, in 2010 we decided to 
completely reorganise our production at 
our German site from the ground up. This 
consisted of a state-of-the-art production 
site, short distances between construction 
and production, and sufficient space for 
whatever issues comes up. Today, we are able 
to fully concentrate on what we do best: 
applications in the field of energy and data 
transmission for mobile equipment. In this 
respect, timing, availability, safety, speed, 
quality, organisation and compliance with 
standards is not much of an obstacle for us. 

In which markets do you foresee growth 
in the next ten years?
In the next ten years, I think we will 
continue to see the BRICS (Brazil, Russia, 

Exclusive Q&A 
Reimund Glückhardt,  
Director of Cable Reels Department, 
Stemmann-Technik, Schüttorf, Germany 

"Onshore power supply 
allows for an economical 
and considerate exploitation 
of the environment in all 
areas of application"
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India, China and South Africa) countries 
as the drivers of growth, but also the small, 
versatile Tiger countries in Asia will play 
an important role. The world’s population 
is steadily growing and the hunger for 
imported goods is continuously increasing. 
Our electronic luxury goods come from 
China, the kiwis come from New Zeeland 
and the cars from Germany. Those who 
can afford it want nothing but the best at 
all times – tomorrow at the latest. 
The growth markets are tomorrow’s 
consumer markets with the middle-class 
on the one hand and the fast, versatile 
Asian markets on the other. It is not a 
coincidence that the Port of Singapore 
wants to double its already mind-boggling 
capacity over the next years and that the 
new, large super container ships are being 
built in South Korea, among other places.

What is the history of your company? 
Stemmann-Technik is one of the world’s 
leading manufacturers of components and 
systems for energy and data transmission 
in industrial and traffic engineering. Our 
competence is based on more than 100 
years of engineering and practice-oriented 
research and enables us to produce quality 
products that are in demand around the 
globe. We construct innovative special 
solutions that are made to measure. 
To a special degree, Stemmann-Technik 

plays an active part in port engineering 
and especially in the area of power- 
and spreader cable reels, cable trolleys, 
conductor lines as well as loading current 
and onshore power supply.
One basic factor of success is our high 
appreciation of quality in all areas of the 
company, ranging from customer-oriented 
consulting services and state-of-the-art 
production methods to our sustainable 
service.
The quality of Stemmann-Technik 
products and services is aimed at fully 
satisfying our customer’s wishes, needs 
and expectations. Each project and each 
case of application is conceptualised by 
us right down to the last detail in terms 
of performance and economic aspects. We 
guarantee high quality by complying with 
international standards and directives.
Stemmann-Technik, based in Germany as 
part of the Fandstan Group, has belonged 
to the Wabtec Corporation since 2014, the 
latter being an exchange-traded production 
company primarily active on the rail industry.

H o w  a r e  y o u  a  p i o n e e r  i n 
environmentally-fr iend ly business 
practices? 
Ever since the very beginning, Stemmann-
Technik has been working on substituting 
fossil fuels with electrical energy sources. A 
good example for this is the onshore power 

supply. Containerships, general cargo 
freighters, ferries, yachts or cruise liners 
– they all have one thing in common: 
you wish they could just switch off their 
engines and the air in the ports would then 
remain clean. 
Be it cruise liners in Hamburg, a container 
freighter in Los Angeles or a luxury yacht 
in the Caribbean, clean ambient air, a 
decrease in particulates and less CO2 while 
maintaining full functionality of the ship is a 
constant desire. And, if possible, ports should 
have nearly unlimited data transmission by 
means of fibre optic cable technology.
Fur thermore, we  are  success fu l l y 
working on additional steps to decrease 
the consumption of fossil fuels. Fast-
charging, battery-operated vehicles find 
their way into various industrial areas of 
application and Stemmann-Technik helps 
charge those batteries. For example, we 
are currently working on how to charge 
battery-operated buses in cities like 
Hamburg or Gothenburg, on battery-
operated trams in China and Qatar, 
or even on battery-operated ferries in 
Scandinavia. 
Onshore power supply allows for an 
economical and considerate exploitation 
of the environment in al l  areas of 
application: containerships, cruise liners, 
ferries, military, private yachts and 
special ships.
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What are the essential factors implicit in 
sound port operations?
As part of the world trade system, ports 
are complex entities. Efficient operational 
management  a imed  a t  improved 
performance and quality of services is 
essential. From our side as a manufacturer, 
it is important to clearly understand 
the organisation of a port, respective 
stakeholder relationships, the commercial 
and management challenges ports are 
facing, as well as the KPI’s to which the 
port monitors its performance. Once 
we’ve ascertained this we can provide port 
management and information solutions 
built on a sound foundation that are 
adaptable to a specific port’s needs. 
Real-time planning and fully integrated 
management of major port operations and 
related business processes including vessel-
call management, team management, 
allocation of cargo handling equipment, as 
well as invoicing and detailed management 
are crucial factors for a port to achieve a 
competitive advantage. 

What do you think is the biggest single 
issue affecting ports and terminals today? 
The need to reconfigure service offerings 
and cargo handling operations have 
become the critical issues of today. Larger 
ships are being built, multi-purpose vessels 
are more prominent than ever, and it is 
important for ports to be able to adapt fast 
to these changes. The transformation in 
scale has hugely improved the efficiency 
of container transport, thereby allowing 
shipping companies to reduce number of 
voyages while carrying the same cargo or 
even more. 

However, ports and terminals occasionally 
struggle to handle the volumes of cargo, 
especially during times of peak activity. 
It is important for all stakeholders, like 
port authorities, terminal operators, 
shipping companies and associated 
service providers to work together to try 
to resolve the congestion crisis. Countries 
that have invested in trade infrastructure 
that have reformed and modernised port 

management practices, combined with an 
optimised hinterland, have been able to 
capture the benefits of global trade.
The  mos t  impor t an t  pa r amete r s 
that contribute to port and terminal 
integration within the supply chain relate 
to technology, value added services, and 
the relationship between clients and 
liner operators. The success of a port will 
depend on how effectively it is integrated 
into the networks of business relationships 
that shape supply chains. It is being more 
and more determined by the ability of the 
port community to fully exploit synergies 
with other transport nodes and other 
players within the logistics networks of 
which they are part. 

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
Operators of modern VTS systems face 
new challenges when they have to monitor 
larger areas and a significantly larger 
amount of vessels. In such conditions 

Exclusive Q&A - Christopher Loizou, 
Chief Operating Officer, Transas Marine 
Limited, Antibes, France

“The most important 
parameters that contribute 
to port and terminal 
integration within 
the supply chain relate 
to technology, value 
added services and the 
relationship between clients 
and liner operators”
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automation of the processes in VTS plays a 
very important role. Today, VTS is not just 
a radar screen; it consists of many software 
and hardware components integrated in one 
large and complex system and provides an 
operator with not only raw sensor data, but 
also supports the decision-making process.
Transas displays an innovative approach 
towards port management through 
providing solutions for full control of 
core port activities such as vessel traffic 
management, vessel calls and cargo-
handling operations, as well as support of 
related operations and port business tasks. 
We understand that the streamlining 
of processes prior to a vessel’s arrival 
optimises cargo flows and improves 
the efficiency of operations by giving all 
stakeholders access to quality information 
through a harmonised source. 
We provide special modules for strategic 
planning which help to identify port 
areas with strong performance results; 
recording bottlenecks and present statistic 
dashboards for planning of corrective 
actions.
In tegra t ion  o f  por t  management 
software with real-time VTS allows 
for the managing and monitoring of 
vessel movements within a port. It can 
receive real-time information about each 
vessel arriving in a port and monitor 

vessel movements in operational areas. 
However, most importantly, with 3D VTS 
functionality, port operators can visualise 
the navigational situation in a port in a 
3D view and anticipate any scenario. It’s 
also an ideal tool for incident analysis and 
debriefing since it uses a visual aid based 
on real recorded data. 

In which markets do you foresee growth 
in the next ten years? 
The current concept of the e-Navigation 
provides even more possibilities to all 
participants as it is focused on berth-to-
berth navigation. For example, as the part 
of this concept, the sailing plan of a vessel 
is sent to a VTS center where it can then 
be confirmed by a VTS operator while the 
vessel is still moored at a previous port.  
Dozens of confirmed sailing plans will 
form a preliminary plan of port operations 
automatically. Deviations from such plans 
could be detected at an early stage and 
thereby the schedule of port operations can 
be altered in a flexible and efficient way. 
Total cost of ownership is at the forefront 
of every ship-owners mind, from the 
efficiencies built into route planning, to 
vessel hull and engine room optimisation. 
This will continue on well into the future 
as we continue to support projects such as 
Mona Lisa and the maritime highway.

MONA LISA 2.0 is the EU sponsored 
project with a vision to shake and sharpen 
the whole transport chain by making real-
time information available to all interested 
and authorised partners for improved 
safety and efficiency. It is called Sea Traffic 
Management (STM) and it will change 
the maritime world. 
Recently, for the first time ever, different 
brands of simulators, one in Spain and 
the other in Sweden, were interconnected. 
The technical solution was developed as 
part of the MONA LISA 2.0 project and 
as a precursor to The European Maritime 
Simulator Network (EMSN) launched on 
November 5, 2014, in Barcelona. 
EMSN was conceived in order to test the 
Sea Traffic Management (STM) concept 
and the solutions under development 
within the MONA LISA 2.0 project. To 
test scenarios involving multiple vessels in 
congested areas, you can’t find any safer 
environment than in simulators. 

What is the history of your company? 
Transas was founded in 1990 by a group 
of former navigators and engineers who 
foresaw how computers could revolutionise 
maritime safety, communications and 
security. 
In the nearly 25 years since Transas 
launched, it has pioneered navigational 
technology across a wide sector. As a 
result, the Transas brand has become 
a well-known entity throughout the 
maritime industry. Today, there are more 
than 13,000 vessels sailing with Transas 
navigation systems, and more than 5,500 
simulators installed, with more than 
100 ports using Transas vessel traffic 
management solutions globally. 
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What are the essential factors implicit in 
sound port operations?
Listen to individual needs and act fast.

What do you think is the biggest single 
issue affecting ports and terminals 
today? 
The growing size of vessels is a big 
challenge to ports worldwide with a 
huge impact on their infrastructures. The 
entire logistic link is affected, inland ports 
too.  Everybody can witness a domino 
effect. Ports have to face this issue quickly 
in order to stay competitive.

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities? 
Kuenz has built a state of the art 
ARMG – see it in APMT’s Maasvlakte 

II terminal. Further orders are expected 
shortly. Manufacturing capacities have 
been modernised and increased. This 
is to go along with further planned 
developments in this field.

In which markets do you foresee growth 
in the next ten years?
North America still has some potential, 
but Latin America and Africa will 
become more important. The investments 
made by the big terminal operators, for 
example by APMT in Lazaro Cardenas 
or in Nigeria, will also have a big 
influence on growth markets. 

What is the history of your company? 
Kuenz has been in the container business 
for more than 40 years. Between 2000 
and 2006, Kuenz delivered a total of 52 

ASCs to Container Terminal Altenwerder 
in Hamburg, Germany, which started a 
real boost into the intermodal container 
bus ines s . Huge  order s  fo r  h igh-
performance cranes followed from all over 
Europe and the United States.

What have you found special about PTI 
during our 20 years of operations?
PTI has always been recognised for 
reporting fair and up to date journalism. 
PTI always catches-up with industry 
trends very quickly. Keep on doing so.

What makes you a specialist in your field? 
Kuenz is the specialist for rail mounted 
container cranes and automation.

We have been working in this field for 
many years. Our advantage is that the 
container industry took automation  into 

Exclusive Q&A 
Michael Geiger, Sales Director,  
Kuenz, Hard, Austria

“We are prepared 
to discuss boundary 
conditions for future 
needs”
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account very late and this meant that we 
could gain experience in other industries 
(e.g. mining, hydropower and garbage 
handling) before our competition.
 Ideas and concepts could therefore be 
transferred to the container industry. 
Kuenz understands what automation 
means in the crane business and over the 
whole life-cycle of  equipment, including 
maintenance. We are also prepared to 
discuss boundary conditions for future 
needs.

How are you tackling environmental 
demands? 
Kuenz is active in the field of renewable 
energy (hydro-power) and the Kuenz 
headquarters are located at the border of 
Lake of Constance in Austria. This means 
that taking care of our environment is of 
vital interest.  Our equipment has to be 
environmentally friendly and our aim is 
to reduce energy needs during operations. 
This is what we implement in our 
conceptual designs.
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What is the history of your company?
Bollard Load Testing Ltd (BLT) was 
established to deliver innovative solutions 
for safely testing the capability and 
strength of mooring bollards in the marine 
sector. It is a wholly-owned subsidiary of 
Tyne and Wear Marine (TWM) Ltd.

TWM is a marine and engineering 
company based in the North of England 
and we have been providing services in the 
marine engineering field on a wide variety 
of projects for 30 years. Our experienced 
team boasts of over 500 years between us 
in the sector.

Our business mission is to make clients’ 
problems go away. The BLT equipment 
is designed to surpass requirements. Our 
extensive research and development led 
to the in-house manufacture of patent 
pending equipment that is now providing 
a cost-effective solution where nothing was 
previously available.

What do you think is the biggest single 
issue affecting ports and terminals today?
There has been a great deal discussed and 
written about the growth of ship sizes and 
the implications for ports and terminals. 
New requirements include larger cranes, 
longer and deeper berths, wider approach 
channels and turning basins.

One of the things that gets taken for 
granted in this preparation for larger ships 
is the bollard capacity for mooring as part 

of safe mooring practices. 
Not only containerships have increased 

in size, either. Ships across the board have 
grown immensely over the past 20 years 
and we know that these will become even 
larger in the future.

In our research when developing BLT 
equipment, there were many comments 
about bollard failure, and potential bollard 
failure that has not been openly shared 
previously. We found that organisations 
have not been forthcoming about this issue 
as there has not been an easy solution to 
the problem other than the expensive and 
dangerous practice of using tugs in an 
effort to simulate a bollard pull.  

When we asked the direct question to 
the BLT market if there has been a bollard 
failure, or is there a concern over the safe 
working load of bollards, the answer has 
invariably been yes.

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
The BLT equipment was developed based 
on a need identified by one of TWM’s 
clients, UK Port of the Year; the Port of 
Tyne. This forward thinking port wanted 
to ensure that its bollards are fit for purpose.

BLT research demonstrates that safe 
mooring practices, quite rightly so, are on 
the increase by ship owners. The process 
starts before a ship enters a port for 

mooring with more vessel captains asking 
if bollards have been tested, and to what 
safe load. It is envisaged that this is a trend 
that will increase as it is becoming more 
likely that there is greater risk of bollard 
failure due to today’s larger vessels.

How is BLT equipment a true test of the 
forces applied to a bollard?           
Breakthrough technology uses a powerful 
hydraulic cylinder and specialist torque rope 
to recreate conditions that are equivalent 
to 120 metric tonnes of ‘pull’ or more. The 
system allows for standardised testing of 
bollards by replicating the various forces 
and movements, which they may experience 
when used to moor a vessel. 

The BLT can simulate spring lines 
at various angles up to 20 degrees, and 
other permutations depending upon how 
a rope is attached to a bollard giving a 
great deal of confidence in the bollard and 
surrounding structure.

All data is then captured by video and 
digitally recorded to include the load, GPS 
location and then relayed back to base in 
order to provide a test certification for a 
client. 

Why choose BLT? 
Because there is simply nothing out 
there that meets the need for testing the 
integrity of bollards in a safe and cost-
effective way. 

Exclusive Q&A - Jeff Main, Owner and Managing 
Director, Bollard Load Testing Ltd & Tyne and Wear 
Marine Ltd, South Shields, UK 

“Our extensive research and 
development led to the in-house 
manufacture of equipment that 
is now providing a cost-effective 
solution where nothing was previously 
available”
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What are the essential factors implicit in 
sound port operations?
We believe that the essential factors of 
sound port operations can be encapsulated 
in the words safer, greener and more 
productive. In this context, remote 
operations, including advanced remote 
support and service from ship to gate, 
are central. With automated remotely 
contro l led cranes  and centra l i sed 
maintenance systems, humans are, to a 
large extent, separated from big machines. 
Therefore the amount of inter-terminal 
transportation can be drastically reduced. 
This promotes safety and improves a 
terminal’s environmental performance. 
However, it is equally important that 
this creates the working environment of 
tomorrow for crane and gate operators. 
Our industry needs to attract a whole new 
generation of port professionals and this 
can only be done by providing a modern 
working environment that is conducive to 
multi-skilled staff working as a team. 

What do you think is the biggest single 
issue affecting ports and terminals today?
That would be the increasing average 
ship size which is currently increasing 
faster than average terminal size. This 
development may change over time 
but terminals need high flexibility for 
handling both small and big ships, as 
well as substantial variations in volumes. 
Automation enables efficient container 
handling by shortening the berthing 
time for bigger vessels as well as keeping 

cost down during low activity periods. 
Terminals investing in high density/
capacity stacking will be able to attract 
more business, as they can fully utilise 
increas ing  water s ide  product iv i t y 
provided by intelligent, high productive 
STS cranes. 

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
The systems ABB delivers today for 
waterside, yard, rail and gate operations 
are modular, decentralised and scalable 
from small to very big. We can provide 
an integrated system for a terminal with a 
capacity of a few hundred thousand TEU, 
as well as for mega-terminals of 5-10 
million TEU. This means from a few 
cranes of each type up to several hundred 
cranes. Increasing terminal capacity is not 
only about adding more equipment, it is 
about improving throughput per berth, 
block and crane. The latest revisions of 
our crane automation systems support 
bigger cranes with higher speeds, faster 
accelerations and the ability to handle 
several boxes per move. They also enable 
optimisation of the sequencing of 
moves and the interfacing of horizontal 
transport. 

What is the history of your company? 
ABB started to supply electrical equipment 
for industry applications more than 130 
years ago and soon after that entered the 
field of cranes and hoists as well. Over the 

last 30 years the focus has been on crane 
electrical and automation systems and 
terminal automation. ABB has supplied 
systems for automatic stacking cranes 
since 1995 and now has more than 600 
delivered, or on order. By introducing 
sway/skew control as well as automatic 
landing and most recently remote 
operation, ABB has become the leader 
in STS crane automation. We installed 
the first remotely operated STS crane in 
2010 and are now delivering more than 50 
cranes to seven different terminals around 
the word. Today the focus is on providing 
automation solutions and remote operation 
for all types of container handling cranes 
and gate facilities. Container flow is 
optimised by connecting the different 
nodes in the terminal to an integrated 
process. Information is made available 
in the terminal control room where 
operations and maintenance staff work in a 
collaborative environment.  

What have you found special about PTI 
during our 20 years of operations?
I highly appreciate PTI as a quality 
product that is continuously improved 
and expanded. I saved the first issues for 
quite some years until the pile simply got 
too big. Today this problem is solved as 
PTI has been a pioneer in moving into the 
digital age. PTI provides both fast news 
updates as well as insight into all aspects of 
design and construction of port terminals 
with all sorts of associated equipment and 
systems.  

Exclusive Q&A - Uno Bryfors, Vice President, ABB 
Crane Systems, Sweden 

“Our industry needs to attract a whole 
new generation of port professionals 
and this can only be done by providing 
a modern working environment that 
is conducive to multi-skilled staff 
working as a team”
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Any terminal is in a risk of becoming too small due to new shipping patterns with fewer  
but bigger calls. Productivity and staying competitive while toggling between peaks and 
low activity periods become a true challenge. ABB’s Intelligent automation allows terminals 
to move more con tainers per hour – from ship to gate. It increases the terminal’s energy 
efficiency and eliminates inefficient processes and bottlenecks at critical transfer points. 
With Intelligent automation all gates and cranes can be operated remotely from a central 
control room which makes the terminal safer and the working environment more ergonomic.
Find out more at www.abb.com/cranes
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What are the essential factors implicit in 
sound port operations?
The most essential factors to a sound 
port operation are process automation 
and enhancing operational efficiency. The 
overall terminal operation cycle has become 
complicated throughout the years and will 
become more complicated due to the rapid 
growth of the vessel sizes which currently 
go up to 18,000 TEU, along with this is the 
heavy machinery integrated with high-end 
technology to process mega-ships up to a 
speed of 100 TEU per hour.
With this in mind, increasing terminal 
competitiveness and operational efficiency 
is vital. High-end yard equipment and job 
management is crucial to processing the 
exponential number of containers.
Devices such as VMT (vehicle mounted 
terminal) are also very important factors in 
enhancing efficiency and minimising error. 
In order for cranes and container trucks to 
accurately perform job orders from a TOS, 
equipment operators must work smarter. 
VMT, which must be designed to ensure 
intuitive understanding and fast recognition 

by operators who speak various languages, 
should have sensors check on equipment to 
inform the system of its status and perform 
the role of a communicator with the central 
system for a quick response in case of an 
accident or emergency.
From the operator's perspective, VMT must 
be able to give job orders to equipment 
operators and facilitate problem solving 
through a virtual terminal that lets a user 
figure out at a glance the status of terminal 
equipment and condition of stacked 
containers.

What do you think is the biggest single 
issue affecting ports and terminals today? 
Throughout the last 20-30 years, container 
terminals have made relentless efforts to 
create an enhanced TOS. However, users 
nowadays are not satisfied with a good 
enough TOS. The enlargement of vessels 
and an exponential number of containers 
has led to operational staff demanding 
higher productivity.
According these demands, products based 
on sensing technologies such as OCR, 

RFID and high accuracy DGPS are being 
released. These automation solutions 
will reduce gate turn time, optimise yard 
truck movements, and minimise container 
rehandling, eventually improving terminal 
competitiveness.
Even a conventional terminal that 
lacks automation equipment can obtain 
information on manually operated 
equipment such as cranes by attaching 
sensors on them. In the past, operators 
used their naked eyes to check the status of 
operations and employed communications 
devices to report results and occurrence 
of problems, but adoption of location 
technologies wil l  enable automatic 
obtainment of such information at the 
control tower. 
By accumulating and analysing the gathered 
container-tracking information, the process 
can implement preventive measures on 
the points where errors frequently occur 
or productivity has been lowered, thus 
ensuring efficient and proactive operation 
of a terminal.

Exclusive Q&A

Jason Hyeon, Head of Terminal Business 
Unit, CyberLogitec, Seoul, South Korea 

“In the near future, all 
the equipment within 
terminals will be 
communicating through 
a network and thereby 
the container flow will be 
optimised”
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How is your company managing the 
current trend in the industry of increasing 
capacities?
Recently, CyberLogitec launched a terminal 
process automation solution, Eagle Eye, and 
this solution is chosen by DP World Dubai 
CT#3, Saudi King Abdullah Port, and DP 
World Pusan PNC. 
There are high expectations for the Eagle 
Eye to reduce the gap between planning 
and operation. Eagle Eye is able to help 
users solve unexpected situations with more 
flexibility and composure, leading to higher 
efficiency while providing full visibility of 
an operation. 
Automation technology is no longer 
a technology only designed for full-
automated or semi-automated terminals. 
Conventional terminals can be also 
integrated with automated job stepping and 
automated container hand-off technologies 
based on equipment trace and tracking. 
It is not about replacing all equipment with 
automated equipment. Rather, it consists 
in adopting a system that monitors all 
equipment, performs terminal operations 
based on the information, and makes the 
operators of crane and terminal trucks carry 
out job orders from a central system.

In which markets do you foresee growth in 
the next ten years?
The Internet of Things (IOT) will be a 
common technology in the port and terminal 
industry very soon. In the near future, all 
the equipment within terminals will be 
communicating through a network and 
thereby the container flow will be optimised. 
In order to make best use of IOT 
technology, seamless integration with a 
TOS is very important. Information such as 
real time location, job information of yard 
equipment and KPI’s must be transferred 
and updated into a TOS in order to have 
full control over the operation and achieve 
performance enhancements.

What is the history of your company? 
CyberLogitec (CLT) has been providing 

TOS systems to numerous terminals 
around the world over the last decade. Four 
of them being terminal automation projects 
(Hanjin Pusan HJNC, DP World Pusan 
PNC, TTI-Algeciras, DP World Dubai 
CT#3) in which staff were able to gain 
experience with technology and automation. 
Based on the successful container terminal 
business, CLT presented an automation 
solution package called the Eagle Eye. 
Eagle Eye can be installed on any model 
from any manufacturer as it utilises a PDS-
based system and provides automated 
container hand-off in real time 3D Virtual 
Terminal and KPI modules. 

In terms of terminal operational visibility, 
what will be happening in the future 
considering the high-speed networks and 
new technologies (IOT, Big Data, etc)? 
With the recent evolution of the Internet of 
Things, its scope of application is expanding 
from consumer electronics and automobiles 
to cover industrial facilities such as heavy 
equipment. As prices go down for sensors 
and communication-ready modules, 
the installation cost has decreased, thus 
enabling the provision of differentiated 
services for customers.
All key assets of terminals will send and 
receive huge data to each other, and by 
filtering and analysing this data, valuable 
information will be delivered through 
various systems such as the TOS. 
Furthermore, through the analysis of past 
operating data accumulated in the Big Data 
Platform, optimised decisions can be made 
to maximise operational efficiency. Before 
the actual vessel operation, problems can be 
prevented through simulation. 
Even though it is very difficult to predict 
the overall results of an operation, the 
importance of this prediction is getting 
higher in order to achieve an efficient 
operational cycle. In order to acquire 
terminal operations visibility, the workload 
of internal resources like cranes and yard 
trucks must be accurately measured and 
predicted. To acquire terminal operations 

visibility, a vehicle booking system or 
prediction statistic (Stochastic) based 
external truck volume prediction is one of 
most important key elements.
Despite the predictions made based on 
a sophisticated algorithm (AI - artificial 
intelligence), there are still probabilities of 
unexpected situations occurring during the 
operation. Real time checking of terminal 
asset (cranes, trucks, containers) location 
and status is essential to solving these 
situations.
Operational processes which used to 
depend on CCTV and walkie talkies are 
now rapidly shifting towards the virtual 
terminal with 2D/3D visuals so operation 
managers can make faster and more 
accurate decisions.
Process automation and operational 
visibility are not only required in large sized 
terminals where mega-vessels call. Due to 
the rapid rising of operational complexity, it 
will be inevitable for medium or small sized 
terminals to face operational inefficiency.

What are the key things to consider 
when adopting IOT into a container yard 
management system? 
There are terminals that have various 
sensors installed on STS container cranes, 
ASCs, and yard equipment. Automated 
terminals, compared to ordinary ones, run 
on a far larger number of sensors. 
Frequently, however, data created through 
the sensors is managed only as a result of 
basic operation. In most cases, such data 
is used to manage individual units of 
equipment. There is no organic process that 
places an entire terminal in perspective for 
accumulation and management of the data, 
which is not exploited in a way to optimise 
the entire terminal.
So, a container-tracking system, which 
allows sensors to collect data on the 
movement of gates, yard tractors, yard 
cranes, and STS container cranes, and 
ensures its analysis through optimisation 
tools, will facilitate terminal optimisation.
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What are the essential factors implicit in 
sound port operations?
From our perspective, the essential 
factors are those of safety and efficiency. 
It almost sounds like a cliché these days, 
but the reality is that the holy grail of 
any organisation, port or otherwise, is 
to operate safely and efficiently. The 
products that Navicom Dynamics creates 
are designed to improve both the safety 
and efficiency of port operations. There 
are 2 main elements to this:
• Making the pilots’ jobs an easier and 

less-stressful one
• Improving communications between 

ship and shore
The information provided by our 
equipment to the pilot and/or the port 
is specifically customised to the needs 
of ports so that optimum use is made 
of the equipment in each case. It might 
be that there is a very complicated 
manoeuvre in the approaches to the 
port, or maybe there is a very tight swing 

off the berth, or perhaps the fendering 
system on the wharves is such that only 
limited energy can be absorbed when a 
vessel comes alongside. Or it might be 
under keel c learance considerations 
t h a t  p r e d o m i n a t e .  A  s u i t a b l y 
customised product from Navicom 
can greatly decrease risk in all of these 
circumstances.  

What do you think is the biggest single 
issue affecting ports and terminals 
today? 
The biggest issue is how to safely get 
big ships into and out of tight spaces, 
and to do that in a timely manner that 
does not adversely affect the ‘ just-in-
time’ scheduling of global commodity 
movements. As the envelope continues 
to be pushed regarding vessel size, there 
is an ongoing and increasing need for 
high quality technology to help those 
conducting these operations to do these 
movements safely.  

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
Navicom Dynamics continues to conduct 
research and development which is at the 
forefront of global navigation satellite 
systems and information technology 
in order to provide the ultimate in 
position, orientation and control systems 
for maritime pilots and for ports and 
terminals where the highest constraints 
are applicable. In the same way as the 
pilot is himself independent of the ship 
(albeit a servant of the owner while on 
board), so is Navicom’s primary focus 
on developing systems that generate the 
highest quality data that is independent 
of ships’ systems.  
Navicom’s flagship product – HarbourPilot 
– is in daily use in a large number of ports 
worldwide (approximately 30 countries) – 
including oil and gas terminals, bulk and 
general cargo ports, as well as container 
ports and terminals.  

Exclusive Q&A 
Peter Selwyn, CEO, Navicom Dynamics, 
Auckland, New Zealand 

“As the envelope continues 
to be pushed regarding 
vessel size, there is an 
ongoing need for high 
quality technology to help 
those conducting these 
operations do so safely”

82   Por t  Technolog y Internat ional www.por ttechnolog y.org



 PTI EXCLUSIVE INTERVIEWS

How do your products help to protect the 
environment? 
The risk to the environment is reduced 
by Navicom’s products providing accurate 
information of not only where a vessel is 
in real time, but also a stable and accurate 
prediction of where the vessel will be in one 
or two minute’s time. As a result, the pilot 
is free to relax and concentrate on his core 
expertise of ship-handling in the prevailing 
conditions. Without such equipment, 
stresses quickly build up in difficult 
conditions (i.e. fog and heavy rain squalls 
from which it is rarely possible to back out 
once committed), and the clear easy-to-
understand imagery of a portable pilot unit 
(PPU) does much to ease those stresses.  
By way of a couple of examples: at a port 
in Colombia, the clearance ahead and 
astern when a vessel swings off the berth 
on departure is so small, and the visibility 
from the bridge is so restricted, that 
HarbourPilot is employed as a third-eye 

to ensure the operation is conducted safely. 
At a bulk export port in Australia, the exit 
channel is so long and narrow, and the 
under keel clearances are so small, that 
HarbourPilot is used to ensure the vessel 
position and future position is accurately 
known at all stages of the voyage. These 
types of scenarios are repeated from port to 
port around the world.
As an added bonus, in providing increased 
safety in these circumstances, the 
environment is protected due to a vastly 
reduced chance of incident or accident.

What is the history of your company? 
Navicom Dynamics was borne in 2003 out 
of the desire to meet customer demands for 
cost-effective, accurate and reliable portable 
GPS systems for maritime pilots. Over the 
years, Navicom has responded proactively 
to changing customer demands for ‘smaller 
and lighter’ designs, while always having 
products that are as accurate as global 

satellite-based systems can support.  
In 2005, Navicom received its first 
o f f shore- re la ted  reques t  and  the 
ShuttlePilot brand was borne. In 2009, 
Navicom also launched ChannelPilot - the 
world’s first small independent PPU with 
integrated gyro inside. Now in its Mark 2 
form, ChannelPilot is now the company’s 
best-selling product.
Navicom is currently working on a number 
of innovative projects for recording and 
precise positioning of slow to medium 
speed objects. The common requirements 
of the different research and development 
projects will bring synergies to all future 
Navicom offerings.
Based in Auckland, New Zealand, Navicom 
Dynamics Ltd is the leading developer, 
manufacturer and sales company worldwide 
for portable pilot units and is passionately 
forging ahead with innovation, precision 
and excellence in specialist positioning and 
movement technology.
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What are the essential factors implicit in 
sound port operations?
Essential factors are cost-consciousness, 
productivity, efficiency, environmental-
friendliness and safety, to name but a 
few. With regard to decreasing costs and 
increasing productivity we have identified a 
trend to semi-automate or even automate 
equipment and entire processes. With 
regard to the environment, customers 
want to apply high-efficiency electric drive 
trains with the most advanced combustion 
engines – battery and hybrid drives on the 
one hand and smart grid technologies on 
the other – to significantly reduce exhaust 
emissions in order to become green 
terminals. Also, lightweight constructions 
are in demand. To make equipment safe the 
market requires automated processes and 
improved man/machine interfaces, as well 
as advanced driver assistance systems, too. 

What do you think is the biggest single 
issue affecting ports and terminals today? 
That’s quite difficult to answer in a few 
words only. Issues, if you like to call them 
issues, may influence each other. One of 
these issues, which affect especially today’s 
container terminals is congestion in sea and 
hinterland ports and terminals. An ever-
increasing amount of cargo needs to be firstly 
handled in sea ports, then it needs to be 
spread to modal split; inland waterways, road 
and rail traffic. This means that the amount 
of cargo to be handled in hinterland, canal 
and river terminals requires state-of-the-art 
solutions adapted from advanced seaport 
operations to keep pace. 

How is your company managing the 
current trend in the industry of increasing 
capacities?
At Terex Port Solutions (TPS), our entire 
focus is to help our customers in the industry 
efficiently handle the increasing demands of 

larger vessels and increased cargo volumes. 
We start with software and consulting 
services that help simulate and plan the 
entire operation for peak efficiency. We also 
offer the most comprehensive portfolio of 
equipment in the industry to handle cargo 
of all types and volumes.  Within this 
portfolio, our automated handling solutions 
are particularly adept at managing increasing 
volumes.  All of this is backed by our 
global support team that aims to keep our 
customers’ operations up and running. 

In which markets do you foresee growth in 
the next ten years? 
Cargo handling around the globe is one 
driver in the worldwide economy. The 
global container traffic market is forecasted 
to grow by 4 % in the next two years, while 
the worldwide bulk trade market is expected 
to grow by  4.4 to 4.8 % annually from 
2015 to 2018. TPS is adjusting its product 
portfolio with the addition of new solutions 
that respond to this increasing volume 
and we hope to grow above average in this 
exciting market. 

What is the history of your company? 
TPS is part of the Terex Material 
Handling and Port Solutions business 

segment of Terex Corporation, a global 
lifting and material handling solutions 
company. TPS was founded in June 
2012 by merging Terex Port Equipment 
(TPE) with Gottwald Port Technology 
(Gottwald). This brought together the 
most comprehensive port-related product 
range in the marketplace. With a rich, 
190 year history, the legacy of TPE and 
the Gottwald brand provide a wealth 
of experience to customers with regard 
to handling containers, bulk materials, 
general and heavy project cargo – whether 
its manual, semi-automated or automated. 
Figure 1 illustrates the history of TPS, 
right back to 1824.

What have you found special about PTI 
during our 20 years of operations?
We believe that PTI publishes well 
balanced and phrased articles introducing 
new technologies from equipment 
suppliers, to name only one example. 
These articles meet the requirements of 
the journal’s heterogeneous readership. 
When we have been asked to contribute an 
article about technological advancements 
or specific product applications, we have 
been looked after professionally by the 
PTI editorial staff. 

Exclusive Q&A - Klaus Peter Hoffmann,  
Vice President and Managing Director, Terex Port 
Solutions, Düsseldorf, Germany 

"At TPS, our entire focus is to help our 
customers in the industry eff iciently 
handle the increasing demands of larger 
vessels and increased cargo volumes"
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BOOSTING CONTAINER 
HANDLING PRODUCTIVITY
Terex Port Solutions offers a comprehensive 
portfolio of products and services:
 A For loading & unloading, transport,  

stacking and handling containers
 A For terminals of all shapes and sizes

 A For manual and automated terminals
 A Advanced software to provide realistic views 

of terminal cargo flows prior to construction
 A Value-preserving life cycle support to 

reduce downtime and cost of ownership
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Discover our holistic  
container handling solutions 
www.terexportsolutions.com
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What do you think is the biggest single 
issue affecting ports and terminals 
today? 

I think the biggest single issue is related 
to the ever bigger vessels. These giants 
have created a need for  increased 
capacity as well as higher cranes in the 
ports they call at. In addition to the 
influence on primary ports, there is a 
cascading effect in which larger vessels 
are deployed in regional services.
The requirement of shorter port calls 
through higher productivity in ports has 
been on the agenda for a while, but there 
is certainly a gap between the current 
performance and the wishes of the 
shipping lines.

H o w  i s  yo u r  c o m p a n y  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
A s  a n  e q u i p m e n t  s u p p l i e r  a n d 
manufacturer the increasing capacities 
are what drive our business. We need 
to develop solutions that help terminal 
operators stay on top of the increasing 
demands  f rom bo th  owne r s  and 
customers to improve efficiency and 
productivity. We are approaching the 
challenge in different ways: the basic 
reliability of the spreader is a given, the 

other approach to this is what we are 
developing as part of our GreenZone 
concept . The concept  i s  to  make 
the spreader fit in to the new era of 
digitalisation where problems can not 
only can be diagnosed and monitored, 
but also predicted in order to avoid 
equipment downtime.

In which markets  do you foresee 
growth in the next ten years? 
From a geographical perspective it seems 
very clear that the biggest growth will be 
seen in Asia with China as the engine. In 
addition to the already known capacity 
expansion projects, it is expected that the 
utilisation levels, particularly in China, 
wil l  tr igger additional investments. 
Africa and South America will certainly 
grow in a 10 year perspective but 
political and financial circumstances 
impacts the predictability in these areas 
more when compared to Asia.
Fro m  a  t e c h n o l o g y  p e r s p e c t i v e , 
automation will continue to develop 
and influence the equipment business 
significantly. We will see automation 
projects in all parts of the world, and 
not only in the high-cost regions which 
are now the primary focus areas. Cost 
of operation is one aspect addressed 
through automation, but the more 

important one is predictability and this 
is of equally high importance irrespective 
of the port.

What is the history of your company? 
The history of Bromma starts more 
than 50 years ago. The company was 
working in port of Gothenburg. One 
day Bromma was asked if they could 
come up with some solution or device 
for handling containers of different 
sizes without the time consuming step 
of changing the lifting frame. This was 
the start of a new era for the company 
which a few years later introduced the 
first telescopic spreader in the port of 
Gothenburg. The second port to adopt 
the new technology was New York. All 
of a sudden the small Swedish company 
found a new niche on the international 
market and has been the leader in crane 
spreaders ever since. 

What have you found special about 
PTI during our 20 years of operations?
PTI provides an excellent up-to-date 
view of port and terminal operations 
through artic les directly written by 
industry leaders, and also through critical 
review of the industry. I particularly like 
the PTI website which probably is the 
best in the industry.

Exclusive Q&A - Lars Meurling, Vice President and 
Marketing Director, Bromma, Stockholm, Sweden 

“Cost of operation is one aspect 
addressed through automation, but the 
more important one is predictability”
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PARTNERS IN
PRODUCTIVITY
Rock solid performance in Vancouver
An inukshuk is a stone landmark built by humans, used by the peoples of the Arctic 
region of North America. The inukshuk was typically used for navigation, as a point of 
reference or a marker for travel routes. The often big and man-shaped structures are 
solid and seem unaffected despite centuries of varying and rough weather conditions.

The English Bay inukshuk located on the seawall in Vancouver welcomes people 
and container vessels to the city. DP World Vancouver is a rock solid performer in 
the container handling industry. High productivity is a constant focus while always 
monitoring and adhering to the industry leading safety and environmental standards. 

Constantly striving to improve their operations, the terminal is always seeking new 
technology and innovations that can support their objectives.

DP World Vancouver is one of the gold standard ports in the container handling 
industry, which is why it is no surprise to find that Bromma spreaders are the preferred 
choice for their Ship-to-Shore cranes and RTG’s. To succeed in the container handling 
industry, you need the right equipment, and you need the right support. You need a 
partner in productivity.

In Vancouver, and everywhere, 
Bromma is committed to helping our customers succeed.
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Exclusive Q&A - Stephan Stiehler, Strategic 
Industry Manager - Ports and Cranes, SICK AG, 
Waldkirch, Germany 

What are the essential factors implicit in 
sound port operations?
The factors are reliability and sustainability 
in the scope of efficient safe port 
operation. To achieve safety and excellence 
in port operations, the technological 
communication between equipment, 
systems and TOS’s in the container 
supply chain is very important, as well as 
presenting the biggest challenge of today’s 
efficient container supply chain.

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
SICK’s efforts concentrate on the 
development of intelligent solutions for 
customers’ applications. In order to be 
able to achieve this, SICK is always on 
the lookout for technologies that allow 
sensors not merely to perceive things, but 
also to control processes intelligently, and 
to communicate with other components 
in complex networks. As a technology 
and market leader, SICK’s sensors and 
application solutions for ports and cranes 
create the perfect basis for reliable and 
efficient control of processes, allowing 
24/7 operation as well as enhancing 
risk-reduction and safety for preventing 
environmental damage.

As an example SICK developed an 
‘Advanced Object Detection System’ 
(AOS) to prevent potential incidents 
and avoid any unplanned downtime of 
port equipment. The AOS system uses 
cutting-edge LMS511 and LMS111 
2-dimensional laser measuring sensors 
with  s tate-of-the-ar t  outs tanding 
performance to increase the reliability 
even in bad weather conditions. The 
AOS systems continuously communicate 
with a high-performance, modular SIL 2 
safety controller which has unique self-
testing functions to check the availability 
of the laser scanner system regarding 
all configured functions and installation 
position at any time. 
In which markets do you foresee growth in 
the next ten years? 
I foresee growth in the African and 
South American market and as well 
continued growth in Middle East and 
Asian port markets. This growth will 
provide hinterland development across the 
container supply chain.

What is the history of your company? 
SICK is one of the world's leading 
producers of sensors and sensor solutions 
for industrial applications. Founded in 
1946 by Dr Erwin Sick, the company 

ranks amongst technology market leaders, 
with more than 50 subsidiaries, equity 
investments, numerous representative 
offices, and in 2014 more than 6,900 
employees worldwide, SICK maintain a 
presence all around the globe. 

What is SICK’s aim in the port and 
terminal industry?
SICK’s aim is to provide advanced 
technological solutions that are the uniting 
force connecting modern port equipment 
and the extended container supply chain. 
Technology is at the heart of safety 
and operational improvements that are 
dramatically changing the competitiveness 
of port operators and the supply chains 
they serve.
The risk of injury and loss of life, as well 
as damage to equipment and cargo, is still 
very real in port and terminal operations 
worldwide. SICK believe that this level of 
risk is unacceptable because technologies 
exist that can dramatically improve safety. 
Reliable technologies and diagnostic 
coverage are the key factors in providing 
a safe port and terminal operation. Our 
common aim as a global port technology 
expert is to find reliable and sustainable 
solutions while reducing injury and 
damage in ports.

“SICK’s aim is to provide advanced 
technological solutions that are the 
uniting force connecting modern port 
equipment and the extended container 
supply chain”
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MOVING HEAVY LOADS WITH LESS DOWNTIME.

Nabil is Head of the Technical Department at DP World UAE Region, based in Jebel Ali Port, which has been 
voted ‘Best Seaport in the Middle East’ for 19 consecutive years. Nabil has to move tons of heavy containerized 
loads with STS and RMG cranes at Jebel Ali. He is always seeking to prevent potential incidents and avoid any 
unplanned downtime. So, Nabil found a smart way to significantly reduce the risk of collisions of his cranes with 
vessels and vehicles, by utilizing the Advanced Object Detection System (AOS) with laser technology from SICK. 
Now, the operations at Jebel Ali Port run even more efficiently. This means risk management will never be a heavy 
load for Nabil. We think that’s intelligent. www.sick.com
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What are the essential factors implicit in 
sound port operations?
As customer demands drive ever more 
efficient ports, al l  aspects of port 
operations come under the spotlight for 
study and optimisation. Ensuring that all 
subsystems of a port work together as a 
coordinated entity is the key driver of port 
efficiency.

Gains in productivity in each sub-
system wi l l  lead to  a  substant ia l 
improvement in ports’ overall operations. 
Choosing the correct equipment can make 
a significant difference to productivity 
both on seaside and land, resulting in 
significant increases in productivity and 
turnaround speeds, and ultimately the 
bottom line. 

What do you think is the biggest single 
issue affecting ports and terminals 
today? 
There are multiple factors that affect 
such operat ing condit ions; labour 
markets, competition, internal transport, 
government regulations, trade agreements, 
security, safety and stability all among 
them. Every port will experience some 
or all of these factors to some extent. 
However, on a more specific issue, it is the 
integration of technology across the entire 
port ecosystem which is a challenge facing 
all ports, large and small. 

Getting this right will result in a well-
managed, optimised port. Get it wrong 
and efficiency and port operations suffer. 

The ability of a port and their suppliers 
to optimise, manage and implement 
technology is, therefore, imperative. 

H o w  i s  yo u r  c o m p a ny  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
At Liebherr Maritime Cranes, we have 
recently launched our largest ever mobile 
harbour crane, the LHM 800, in order 
to provide for increasing capacities. Our 
STS crane range is inherently suited to 
large capacity requirements. Designs with 
outreaches in excess of 70 metres and lift 
heights of 52 metres plus are now common 
and we have supplied cranes capable of 
handling the world’s largest vessels, as well 
as for those currently planned. 

This is reflected in our recent delivery 
record. Liebherr has experienced our best 
year to date in terms of turnover and 
number of STS cranes delivered. Likewise, 
we have supplied 112 LHMs last year 
alone; more mobile harbor cranes than any 
supplier has ever delivered. Our offshore 
crane business similarly had a bumper year. 
We have healthy order books across all of 
our products, which serves as an indication, 
that we continue to innovate and serve the 
needs of the market.

In which markets do you foresee growth 
in the next ten years? 
At the moment we are experiencing 
growth and demand from most regions. 
As market and economies develop, so too 

does the increase in the demand for the 
movement of goods. It is in regions like 
South America and Africa that we expect 
business to thrive over the coming years.

What is the history of your company? 
Liebherr was founded by Hans Liebherr 
in post-war Germany to supply a mobile 
tower crane to aid with re-construction of 
the country. Since then the Liebherr group 
has grown into a company with a turnover 
of US10 billion and a global staff of almost 
40,000. The group has also diversified 
over the years and now has 11 distinct 
divisions, manufacturing everything from 
refrigerators to tower cranes, and aircraft 
components to mining trucks. 

The Liebherr Maritime Crane division 
is represented by our factories in Rostock, 
Germany; Killarney, Ireland; Nenzing, 
Austria and Sunderland, UK. Our product 
ranges includes ship-to-shore container 
cranes, mobile harbour cranes, rubber-tyre 
gantry cranes, rail mounted gantry cranes, 
offshore cranes, ship cranes and port side 
cargo handling cranes.

What have you found special about PTI 
during our 20 years of operations?
The PTI journal has always provided an 
in-depth look at the port business over the 
past 20 years. It includes key information 
on the developments of key players within 
the industry and in particular provides 
relevant information on current state-of-
the-art technology. 

Exclusive Q&A - Pat O’Leary, Managing Director, 
Liebherr Maritime Cranes, Killarney, Ireland 

“It is the integration of technology 
across the entire port ecosystem which 
is a challenge facing all ports, large 
and small”
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Explain the history of your company 
I founded Next Level Information (NLI) 
in 1999 after 11 years working as a trade 
journal editor covering global shipping, 
ports and container operations. For the 
first few years, we focused exclusively 
on providing conference programmes 
and speakers for some of the industry’s 
major trade shows, including TOC and 
Intermodal Europe. 

More than 15 years on, the relationship 
with TOC endures and we’re privileged 
to assist the TOC team with delivering 
editorial content to a worldwide audience. 
From this base, NLI developed into a 
broader communications and events 
agency, with a passion for sharing 
information, shaping conversations and 
building business communities in this 
sector.

Today we help manage two leading 
trade bodies, the Port Equipment 
Manufacturers Association (PEMA) and 
ICHCA International, the global cargo 
handling NGO. We provide market 
and content consultancy to a variety 
of companies – especially technology 
providers. Also we’re affiliated with Cool 
Logistics, creating specialist events for the 
global perishables industry. 

What significant changes have you 
witnessed in the port industry over the 
last 20 years? 
There’s no question that the scale, scope 
and complexity of global container 
shipping and ports today dwarfs that of 
20 years ago. Just consider Shanghai. In 
1995, it handled 1.5 million TEU. That’s 
about half of what the port handles every 
month now, with annual volumes of over 
35 million TEU in 2014. Of course, 

Shanghai’s rise reflects the ascent of 
China as a world economic force. But the 
story has been repeated in various guises 
as containerisation has spread around 
the world and opened up so many more 
markets to world trade. 

Allied to this has been the global 
move towards port privatisation and 
the emergence of container terminal 
operations as a distinct, professional 
business segment – the decoupling, in 
many cases, of the landlord and operator 
roles. The story would not be complete 
without referencing the role of IT in port 
and terminal operations. We see a whole 
raft of planning, control, automation, 
optimisation and safety technologies 
today that did not even exist – or only in 
rudimentary form – 20 years ago. 

But a salutary note: a glance at my dusty 
TOC Europe 1996 conference papers 
– they were all printed and bound back 
then – reveals that the hot topics of the 
day were how big could ships get and how 
ports would cope; mega shipping alliances; 
transhipment strategies; port congestion 
and productivity; carrier-terminal relations; 
managing data flows; IT standardisation; 
and terminal automation.  Does any of this 
sound familiar? 

What advances do you see in the next 10 
years? 
As noted above, the industry is still 
grappling with many of the same issues 
as it was 20 years ago; it ’s just doing so 
from the vantage of a massively larger 
business base. It ’s quite remarkable that 
containerisation has managed to not only 
survive but to proliferate so widely without 
having cracked some thorny fundamentals. 

But I think that bright minds are really 

now focusing on how to achieve some 
quantum-leaps in operational performance, 
underpinned by new technology. So for 
me, the digitisation of container trade and 
operations in the cloud; advances in cargo 
handling robotics, process automation, 
optimisation and analytics; the rise of 
the Internet of Things to create a new 
generation of ‘smart, connected assets’; and 
new energy technologies are some of the 
key areas to watch. 

Workforce training, safety and resource 
management is another area ripe for 
development, powered by new approaches 
including game-based learning, wearable 
and equipment-based safety technology, 
and ‘people planning’ software. The 
coming generation of port and terminal 
people will need to work in new ways, 
with new skills, and this has to be a major 
focus area. 

What one key theme seems present 
throughout the range of events you’re 
involved in? 
It’s the old triumvirate: people, processes 
and technology. It crops up everywhere. 
The people theme is not only about the 
challenge of attracting and training the 
right talent pool. It’s also about building 
a better dialogue and understanding 
between people working in different 
parts of the chain, in order to innovate 
and build a better ‘mousetrap’. This leads 
into processes:  how can we do things 
better both inside our organisations and, 
perhaps even more importantly, in how 
we work with other parties along the 
transport chain who are critical to our 
performance, and vice versa? And finally, 
what can technology do to improve the 
way we work?  

Exclusive Q&A - Rachael White, Managing Director, 
Next Level Information, London, UK

“The industry is still grappling 
with many of the same issues as it 
was 20 years ago; it’s just doing so 
from the vantage of a massively 
larger business base”
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What are the essential factors implicit in 
sound port operations?
The best way to achieve sound operations 
in brownfield ports is through the 
continuous improvement of processes, 
quality service assurance in health, 
safety and security, berth productivity, 
turnaround time for trucks, and terminal 
efficiency. In the case of greenfield ports, 
such as the Port Notel Ocean Terminal 
project, we aim to provide a modern port 
infrastructure facility with the highest 
standard of operational efficiency, safety 
and security; all at an affordable cost.  

What do you think is the biggest single 
issue affecting ports and terminals today 
in Africa? 
In Afr ica today, the biggest  issue 
affecting ports and terminals is the lack 
of infrastructural capacity. African port 
authorities are lagging behind. The 
increasing trade volumes between the 
East-West and South-South routes has 
caused shipping companies to continue 
ordering extraordinary large containership 
sizes which cannot access existing rivers 
and coastal ports in the region because of 
constricted and shallow channels. Other 
topical issues include port congestion, 
security threats on the high seas, lack of 
effective perimeter access control, outsider 
encroachment, environmental pollution, 
shoreline erosion, and waste management.

H o w  i s  yo u r  c o m p a n y  m a n a g i n g 
the current trend in the industr y of 
increasing capacities?
Nigeria’s maritime domain is considered 
the gateway to  West  and Centra l 
Africa, and available market forecasts 
indicate that exist ing and pending 
por ts  accommodate less  than 10% 
of the static and dynamic capacity 
potential, meaning there is substantial 
market space for additional ports. Port 
Notel Ocean Terminal is envisioned as 
a modern unhindered multi-purpose 
industrial deep-sea port facility which 
presents a significant opportunity for 
profitability.

In which markets  do you foresee 
growth in the next ten years? 
In terms of geographical spread; Africa, 
the Middle East and Asia have the 
highest growth potential in the next 
ten years. But in terms of goods and 
services, there are various export and 
import goods that have either low or 
high-growth potentials in the coming 
years. Port Notel has identified some 
of these export and import goods and 
services with very high potential and low 
investment outlay. The intention is to 
explore these opportunities in order to 
take advantage of and accommodate the 
inevitable growth.

What is the history of your company? 
Port Notel Limited is an indigenous 
Ni ge r i a n  C om p a ny  i n  t e c h n i c a l 
partnership with Port Consultants 
Rotterdam, CDR Engineering Limited, 
and groups of professionals within and 
outside Nigeria. We have carried out 
market investigation and port engineering 
master plan design in our application 
for port development. We’ve also made 
a technical presentation to the Nigerian 
Ports Authority – the regulatory agency 
representing Nigeria’s Transport Ministry 
– and are awaiting issuance of official 
permits to embark on construction 
activities. 

As a  growing por t  development 
and management company with the 
vision to unlock Nigeria’s maritime 
domain value, we plan to deliver an 
environmentally friendly, efficient, safe 
and secure deep-sea port facility under a 
public-private-partnership arrangement. 
We hope to further local and national 
interest based on the following goals; 
economic empowerment that feeds local 
communities through employment, 
technical skills acquisition, addressing 
the national infrastructural deficit, 
and effectively supporting the ultra-
deep offshore oil and gas industry, 
as well as establishing standards in 
port modernisation and long-term 
sustainability.  

Exclusive Q&A - Victor B. Akpanika,  
Managing Director / CEO, Port Notel Limited, Akwa 
Ibom State, Nigeria

“In terms of geographical spread; 
Africa, the Middle East and Asia  
have the highest growth potential in 
the next ten years”
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Port Notel Limited is an indigenous 
Nigerian company whose sole purpose 
is the development and subsequent 
management of the Port Notel Ocean 
Terminal, as well as the implementation of 
strategies and related activities required for 
the project’s success.

Our vision is to be Africa’s premier hub 
delivering efficient, effective, safe and 
secure services to the maritime community, 
with the vision to unlock Nigeria’s maritime 
domain value through a public-private-
partnership arrangement. 

Unlike other ports driven by a particular 
sector or a particular market, the Port 
Notel Ocean Terminal is intended to further 
local and national interests based on the 
following goals; economic empowerment 
that feeds local communities through 
employment, technical skills acquisition, 
addressing the national infrastructural 
deficit, and effectively supporting the 
ultra-deep offshore oil and gas industry, 
as well as establishing standard in port 
modernisation and long term sustainability.

The seaport will be a strategic vital facility 
to the economy of West and Central Africa 
as well as a national security asset to 
Nigeria. A central tenet of the project is to 
develop a port facility on an artificial island off 
the coast of Ibeno local government area in 
Akwa-Ibom State in southern Nigeria. 

The island will host port infrastructure for 
various maritime markets. 

Port Notel will be a multipurpose port, 
offering state-of-the-art facilities and 
equipment. These facilities will include ship-

building, a ship-repair and maintenance 
yard, a marine fuel bunkering terminal, an 
LNG Terminal, a cruise terminal, as well as 
container and commodity terminals offering 
deep-sea access to mega-ships. There are 
also plans for a security operational base 
and a 2 kilometre airport runway facility.

As Africa’s first mega, ultra-modern 
deep-sea port, Port Notel is designed to 
accommodate the rapid expansion of 
Nigeria’s economy which is expected to 
occur over the next few decades, including 
the pending, ultra-deep offshore oil and 
gas exploration and development activities 
planned in the region.

Rev. (Engr.) Etteh I.I. Etteh is the 
Chairman of Port Notel Limited. He is a 
founder and principal partner of Etteh Aro 
& Partners (EAP), a leading Nigerian owned 
and operated engineering firm established 
in 1970 with offices across Nigeria. His 
professional qualifications include MIHE, 
MICE, C. Eng., MNSE, FNSE, and he is a 
Foundation Fellow at the Nigerian Academy 
of Engineering. With more than 40 years 
of engineering experience, Rev. Etteh 
has successfully designed and executed 
contract management for over 87 projects 
for the federal government of Nigeria, 
and over 225 projects for several State 
governments, the Federal Capital Territory 
and government parastatals located 
throughout Nigeria.

Victor Akpanika is the Managing Director 
of the Port Notel project. He brings 
almost 30 years of work experience in a 
variety of government and private industry 

endeavours. Backed by a foundation of 
education in business management, public 
service administration and economics, his 
career spans from teaching in the Nigerian 
public-school sector to serving as a board 
member for various private institutions and 
government parastatals.  

In federal government service he served 
as a Commercial Manager for the Nigeria 
Postal Service. He has held the position 
of Manager – Corporate Affairs, Marketing 
and Business Development, for both a 
multinational logistics corporations and an 
indigenous engineering firm.

He later became the Community 
Relations Advisor for the Shell Petroleum 
Deve lopment Corporat ion in  Port 
Harcourt. Today, along with his position 
at Port Notel, he is the Managing Director 
for Toolspushers Nigeria Limited, an oil 
and gas engineering, construction and 
maintenance company. Mr Akpanika is 
a strong community advocate, actively 
participating in a number of social activities 
furthering local interests.

Bernie Groseclose is the Principal at 
International Port & Maritime Consulting. 
He is also former President and CEO 
of South Carolina State Ports Authority, 
former Vice President of the International 
Association of Ports and Harbours (IAPH) 
and was a member of the Maritime 
Transport Advisory Group which advised 
the US Secretary of Transportation. At Port 
Notel, Bernie is a Technical Advisor. He 
was also once Chairman of the American 
Association of Port Authorities. 

Enquiries
9-11 Bishop Dimieri Street
GRA, Port Harcourt
Rivers State, Nigeria

Tel: +234 817 461 3207
Email: info@portnotel.com

Thinking Big for Africa: Port Notel 

Rev. (Engr.) Etteh I.I. Ette
Chairman of Port Notel Limited

Victor Akpanika 
Managing Director of Port Notel 

Bernie Groseclose
Port Notel Technical Advisor

Visit to proposed Port Notel site by the Nigerian Navy
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What has been the focus of the PTI 
editorial team and the journal in 2015?
We have seen three trends this year. The 
first is solutions for ports and terminals 
to tackle mega-ships, second is the 
need for better and real automation 
and optimisation, and finally we have 
a strong eye for all types of training, 
especially with simulation. Terminals can 
increase their productivity with unique, 
streamlined designs which can eliminate 
much inefficiency with 3D modelling or 
high-definition simulation design tools. 
The new APMT Maasvlakte II (MV2) 
terminal is a fine example of this from 
its very conception to realisation. TBA 
and its founder Dr Yvo Saanen assisted 
in the entire process of the MV2 design, 
and its been fascinating charting the 
progress.

How is your company managing the 
current digital marketing trend in the 
industry? 
PTI is celebrating 20 years of success. This 
is mainly because of our loyal readership of 
the journal, but also increasingly due to our 
ever-growing online audience. Ever since I 
took charge in September, 2013, our vision 
and direction was very clear. We aim for 
“content in the right context”. 

Therefore, firstly we implemented 
responsive platforms for our newsletter 
which can be viewed on any smart device 
and is considered to be one of the best in 
our sector. The key with our news strategy 
was not about ‘quantity’. On the contrary, 
we focused on being “selective, arranged 

and measured”. Less is often more 
effective, and as a result our subscribers 
and mobile traffic has tripled in the last 12 
months.

Next we archived thousands of technical 
and white papers online which have all 
been search engine optimised with key 
words which are found on the first page 
of search results on Google. This is the 
second highest area for our traffic online. 
Shortly, we will be introducing even better 
lead generation and nurturing tools before 
the end of 2015. The beauty of the internet 
age is that together we can track, trace and 
generate a real response regarding who is 
reading our content and also gauge if a 
lead is relevant, warm or very warm. 

Finally, on the first of May, 2015, we 
implemented our mobile enabled, or 
‘responsive’, edition of the website. Our 
focus was not redesigning the website 
but enhancing the user experience. I have 
the pleasure of working with a young and 
dynamic team who see the PTI brand as 
multi-dimensional. They are able to react 
on demand if required. 

What recommendations do you have for 
companies that want to develop digital 
marketing strategies?
First concentrate on inbound marketing, 
that’s driven by results. If your audiences 
are not sharing or engaging with your 
brand, then stop. Take a deeper look at 
your content and analyse why it does not 
appeal to the audience. Cisco has already 
predicted that by 2018 as much as 80% of 
all new content will be in video format, 

therefore always keep producing good 
video content. 

It is also important to invest in resources 
that can direct or even create new content 
on your behalf. In the old days, the success 
of a company was measured by the number 
of employees, turnover and profits, today 
it’s all about your “share of voice”. 

“Why should anyone care about my 
brand?” This the first question all leaders 
must ask themselves now, because the 
difference between your brand and any 
other brand on the internet is simply one 
click. 

Maersk is a great example and case study 
for our industry. The super-giant B2B 
brand was the winner of the Social Media 
Campaign of the Year and Community 
Presence award in 2012. This makes us 
ask another question: are we missing 
a trick? Does our industry not directly 
touch normal human beings in everyday 
life? The answer is that it does and we 
ultimately represent the transportation of 
global trade, which is why we need more 
of the leading brands in our sector to show 
how we directly influence the lives of all 
humans across the globe.

Social presence is a highly effective tool 
for B2B marketers as it increases brand 
awareness, humanises B2B companies, 
and most importantly, establishes your 
company as a thought-leader. This 
enhances your profile to engage with 
prospects, clients and industry influencers. 
What ’s the end result? Increased lead 
conversion rates which can be seen and 
justified as ROI.

Exclusive Q&A - James AA Khan, Managing Director, 
Port Technology International, London, UK

“Are we missing a trick?  
Does our industry not directly 
touch normal human beings  
in everyday life? 

years
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Eliminate your competitors from search results and gain insight and access to potential clients. 
For more information, contact PTI on +44 (0) 20 7871 0123 or email info@porttechnology.org

Our bespoke lead generation tool is designed to 
showcase products and services in the port and terminal 
sector and through our latest feature reveal the identity of 
unknown visitors and follow up immediately. 

Using advanced IP-look up, the Supplier Directory 
gives you complete access to who is visiting your 
pages, what products they looked at and how to 
contact them. PTI deliver all this information through 
daily email reports and then you can easily assign 
these hot leads to your sales team.

The PTI Supplier Directory allows your company to be 
more empowered and more effective, as well as stop 
wasting money and time.  

Benefits:
 ❚ 12 month exposure 
 ❚ Full search engine optimised (SEO)
 ❚ Generate direct enquiries & sales leads
 ❚  Daily reports include: company name of visitor, pages 
viewed, contact details and visitor duration

"The PTI website is a great portal for business 
professionals and we have received many enquiries 
through this great website!"
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A common feature of the backyard land 
area of Chinese container terminals is 
adequate width, depth and area that 
the front of terminals need for proper 
operat ion. Container  docking and 
terminal operations require roads for 
a variety of vehicles. All of these are of 
significance to safe terminal operations..

Container terminal 
mechinisation
The loading, unloading and handling 
within modern container terminals 
has become mechanised in general. 
Machinery such as shore cranes, rubber-
tyred gantry cranes, container trailers and 
front-handling container mobile cranes 
have made the terminal operation speedy, 
efficient and non-stoppable. Furthermore, 
these machines, as they have advanced, 
have become equipped with auxiliaries 
which enable safe and efficient container 
terminal operations.

Container terminal 
specialisation 
Equipment used in container terminals 
includes shore cranes, elevated electric 
rubber-tyred gantry cranes, general 
rubber-tyred gantr y cranes, front-
handling container mobile cranes, trailers 
and stacking trucks. These high-tech and 
modern loading and unloading machines 
requ i re  p ro fe s s iona l  management 
personnel and high quality operators.

Container management 
The operation and management of 
modern container terminals has become 
h igh l y  in format ion  or i ented  and 
digitalised. China’s container terminals 
have developed, or purchased, TOS 
systems which utilise smart devices in the 
enhancement of effective organisation, 

planning, scheduling and the effective 
control of terminal operations to achieve 
cost reduction. 

Larger berths 
According to the principle of economies 
of scale, unit cost lowers in proportion to 
the size of ships. In order to reduce the 
transportation cost of each containership, 
the newly-run containerships tend to 
be larger than before. In recent years, to 
appeal to mega-ships, most of the port 
operators have restructured, expanded 
and built new berths to accommodate 
containerships of over 10,000 TEU.

Efficient handling capability 
Generally, Chinese container terminals 
observe a three shift a day working 
schedule which enables them to complete 
3-4,000 TEU moves within 24 hours. This 
is much higher than that of the traditional 
bulk cargo ships.     

The safety management 
objective 
Murphy’s law states that if there is a 
chance for things to go wrong, no matter 
how slim the chance is, eventually, it 
is bound to happen. When it comes to 
the safety area, the potential hazard will 
eventually lead to accidents. According 
to the accident statistical rule put 
forward by the famous American safety 
engineer Heinrich, 1 in 330 accidents 
will result in a serious casualty or death, 
29 of 330 cause minor injuries, and 300 
of 330 accidents end up being a thrilling 
story. Heinrich’s rule gives rise to the 
importance of eliminating potential 
hazards in order to prevent accidents. 

On the basis of Murphy ’s law and 
the Heinrich rule, the objectives of 
safety management as indicated by 

scientific analysis and research point 
to  implementat ion act iv i t ies  such 
as education and training, routine 
inspection and supervision, and reward 
and punishment, all of which fall into 
the aspect of the ‘human element’. With 
regard to equipment, necessary regular 
maintenance and elimination of hidden 
safety hazards should be taken into 
account. Environmentally, measures of 
wind-prevention, lightning protection, 
anti-freezing and anti-heat should be 
carried out to the letter. Safety awareness 
needs to be rooted in the minds of 
employees so as to avoid accidents 
while staying committed to minimising 
management failures by inspection.

Safety problems
• Container handling equipment and 

facility defects 
• Ship berthing operations
• Ships may cause impact via friction 

on a wharf during berthing and 
departure

• Road and vehicle risk 
• Injury to workers 

Safety precautions 
To further improve the relevant laws 
and regulations, the Safe Production 
Law of the People's Republic of China, 
which serves as the core safety law and 
regulations body, put forward some 
requirements for safe production. Port 
construction is high risk and production 
safety has always been the priority. The 
Ministry of Communications and the 
State Supervision and Management 
Bureau on safe production issued the 
"Evaluation Measures for Port Safety" 
which came into force in 2004. This law 
is a guiding regulation for the evaluation 
work of port safety.

Safety management 
in Chinese container  
terminals

Professor Jin Yongxing, Shanghai Maritime University, Shanghai, China; 
Dr Wang Jiantao, Shanghai Maritime University, China
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Port systems include the responsibility 
for production safety, the investigation 
system for potential safety hazards, 
equipment double-check systems, reward 
and punishment systems and emergency 
measures for accidents. The construction 
of incentive mechanisms that relate 
safety to performance assessment and 
thereby strengthen safety consciousness 
responsibility is of vital importance.

Conclusion
Container terminal safety is a critical 
issue to the completion of production 
tasks. This article, in view of equipment 
sa fe t y  and management  sa fe t y  in 
Chinese container terminals argues that 
preventive measures should be based on 
relevant theories with the aim to call to 
attention the study of the port safety 
management.

About the author
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Big Data use is causing a revolution in 
different organisational as well as industrial 
sectors. Major sectors such as health care, 
automotive, retail, manufacturing, supply 
chains and public sector administration are 
increasing investment annually into the 
production and use of massive data. This 
article seeks to discern how this affects the 
port and terminal industry. 

What is Big Data?
Big Data consists of the acquisition, 
storage, model analysis and representation 
of massive data collected over time. Usually, 
this data is bigger or more complex than 
traditional data processing, so there are 
some challenges in every part of the process:
• Acquisition: almost everything can be 

sized, measured or quantified. In the 
industrial sector, there is a wide range 
of sensors capable of measuring speed, 
position, presence, consumption, flow 
and weight. There are lots of models 
and types of sensors for different 
sectors and industries that can support 
harsh environments; dust, marine or 
explosive zones, for example. The 
analogue and digital signals obtained 
can be collected by programmable 
logic controllers through industrial 
networks and sent to higher-level 
systems

• Storage: maximum data in minimum 
off-time means that a massive 
amount of space is needed to store 
information. From the point of view 
of IT leaders, the big challenge is how 
to handle this. In some applications, 
the size needed could be a lot of 
terabytes or even petabytes. There 
are some structured databases on the 
market ready to handle billions of 
variables of data

• Model analysis: raw data obtained 
doesn’t offer so much value until it 
is processed. Once it has obtained 
as much data as possible, it can start 
creating patterns. They will depend 

on the results that any organisation 
wants to obtain. The first step is 
a descriptive analysis in which a 
summary of data should be made. 
Usually, most operations will be 

aggregate functions (for example, to 
count how many times a machine 
needs to be recharged), but sometimes 
more complex functions like standard 
deviations, variance or p-value are 
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used. After this data is ready for a 
predictive analysis where it will be 
used by different tools in the form of 
statistics, in data-mining and through 
machine learning techniques to study 
recent and historical data. This allows 
analysts to make forecasts of what can 
happen in the future

• Representation: how Big Data is 
presented in a way that business 
l eaders  c an  quick l y  use  and 
understand is by no means a minor 
consideration. Mining millions of 
rows of data can create a big headache 
for analysts tasked with sorting and 
presenting data. One of the common 
ways is to create template charts 
and graphs that can facilitate such 
information, but the final report 
should be defined together with the 
final reader. One thing is clear; it has 
to be made graphically. Studies show 
the brain processes images 60,000 
times faster than text, so the use of 
graphs, maps, tables, shapes, etcetera, 
is mandatory. The use of infographics 
to show results informally are 
recommended as well

Common interest
There are several uses of Big Data. One 
of the main uses could be as a tool to 
help leaders to make decisions in order to 
improve company productivity. A data-
driven company is an organisation that 
bases its decisions on empirical results. 
Managers could use scientific processes of 
controlled experimentations that include 
the formulation of a hypothesis, then design 
and conduct experiments to test those 
hypotheses. After this, leaders can then 
analyse results with precision before making 
a decision. 

In addition, the advantages of applying 
Big Data are beneficial to an entire 
organisation. In the production layer of a 

company, making information obtainable 
will improve performance significantly, 
as no group of workers wants to be the 
worst and once people know they are 
underperforming, the competitive factor 
will transform personal performance 
without any other incentive required.

Big Data in ports
Concerning ports, terminals and shipping, 
there are many applications in which Big 
Data can be integral: 
• Dynamic Lighting Management: the 

idea of this system is to automatise 
the lighting systems of terminals so 
they can be managed dynamically. 
In areas where there are ongoing 
operations, the system will keep the 
appropriate lighting, and in areas 
without operations, it will decrease 
the intensity of the lighting. This 
process will be updated in real time 
to adapt lighting conditions to 
specific operational needs. To be 
able to do this, the system needs to 
know the actual position of vehicles 
in the yard, the destination of those 
vehicles, weather conditions and time. 
The estimated reduction in energy 
consumption is 30%

• Predictive Maintenance Optimisation: 
any piece of port machinery that fails 
costs time and profits. Capturing 
data from equipment sensors, visual 
inspections, manual measurements 
and past experience allows the design 
of an appropriate predictive model 
for each type of machine. This will 
maximise equipment life and yield 
while reducing maintenance costs and 
unplanned equipment failures

• Energy Consumption Forecast: 
electricity cannot be stored naturally, 
so for the electrical companies it is 
vital to adjust production to demand 
in real time through the accurate 

planning of operation windows in 
different power plants. In many 
countries, customers have to deliver 
their expected consumption to the 
electricity companies, and they 
are risking being penalised if they 
exceed the contracted consumption. 
If ports and terminals, acting here 
as customers, are able to get accurate 
predictions, negotiations with 
electricity companies will make rates 
cheaper. Big Data can cross-calculate 
information from years ago in myriad 
scenarios, thereby creating more 
accurate reports. In addition, different 
models applied to the same data 
will show which equipment is using 
the most energy and where to invest 
to reduce the reactive power and 
optimise installations

• Smart Routing for 3PL’s: with real 
time traffic information, accident 
records, scheduled roadwork, potential 
congested areas and weather forecasts 
all taken into consideration, new 
routes can be mapped should obstacles 
arise and thus save vital time for 
trucks

These are just a few ideas for uses, 
but Big Data is an open-ended tool with 
infinite potential. 

A success story  
SeaTerminals is a European project with 
the aim to encourage a new culture in the 
current operative model of the port industry 
by introducing eco-efficiency as a key 
variable in order to improve activities and 
processes linked to container terminals. 

Orbita is collaborating with Noatum 
in one of the main phases of the project, 
which consists of the design, prototyping 
and deployment of a smart, efficient and 
adaptive energy and operative management 
system. Using the principles of Big Data, 
the first activity is to acquire data from 
all the machinery in the yard (STS, 
RTGs, ECH, RS and TTs), with signals 
like positioning, energy consumption, 
orientation, type of operation to be carried 
out, and so forth. Those signals are stored 
in a local PLC and then sent via Wi-Fi to 
a centralised database. Experts in analytics 
from Noatum defined the key performance 
indicators and worked on model analysis 
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and the results obtained can identify operational bottlenecks, thus 
allowing the system to assign suitable working modes that will 
optimise cycle times and reduce unnecessary fuel consumption. 

This is expected to save 10% of fuel costs and between 10-20% 
in operational costs, as well as cancelling time-outs and imbalances 
within the supply chain. In addition, a Dynamic Lighting 
Management system will be able to manage illumination in real 
time, saving up to 30% in energy consumption.

Conclusion
According to IBM, over 90% of all the data in the world was created 
in the past 2 years. Industry sectors are not blind to this exponential 
growth and they are increasing investment in the qualification of 
employees. Ports, terminals and shipping might be a step behind 
compared to health care or retail, but its potential is enough to take 
off in the next years. In this globalised world, companies cannot 
afford to be left behind. 
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Major shipping lines realise economies 
of scale by putting larger vessels in 
operation. Vessel sizes grow rapidly 
and container ships with capacities over 
20,000 TEU are currently on order. As 
these giant vessels with lengths around 
400 metres are crossing the oceans, 
smaller ships are substituted. In general, 
larger vessel capacity reduces freight 
rate and also emissions per container; 
increasing competitiveness. For that 
reason, shipping lines tend to go for 
bigger ships. Moreover, they are keen on 
cascading down the ships that were once 
used in the main routes, meaning small 
ships are replaced by larger ships in all 
trade routes. 

As a result, many ports in the world 
have to amend their infrastructure and 
equipment to be capable of welcoming 
the new and mighty guests. This includes 
dredging, enlarging berth boxes and 
investing in new cargo handling solutions. 
While ports on the main routes prepare for 
new mega ships, other ports adapt their 
facilities for cascaded vessels.

The equipment 
manufacturer’s role 
Manufacturers have to adapt their product 
ranges to meet the requirements of their 
customers. New product developments 
and innovat ive technolog ies take 
current trends in the maritime sector 
into account. Many ports which expect 
cascaded vessels are looking for versatile 
cargo handling solutions to maintain 
competitiveness, not only in container 
handling. Liebherr Maritime Cranes’ 
research and development department 
is  c lose ly  mon i tor ing t rends and 
developments in the maritime industry. In 
close cooperation with the customer, new 
technologies and products are developed 
according to these trends. 

In the first quarter of 2015, Liebherr 
Maritime Cranes presented its latest 

model; type LHM 800. The new flagship 
of the mobile harbour crane range is 
especially designed for ports which are 
affected by the cascade effect. Moreover, 
the company introduced the intelligent 
bulk handling technology SmartGrip to the 
market in summer 2014. Both, the LHM 
800 and SmartGrip, are milestones for the 
mobile harbour crane sector.

LHM 800
The new Liebherr LHM 800 is the world’s 
largest mobile harbour crane. This new 
giant model is the mobile solution for ever 
growing vessel sizes and heavy industrial 
goods, taking container, bulk and general 
cargo handling to the next level. The 
forward-looking extension at the head of 
the range comes with unique dimensions 
and capabilities, outperforming all existing 
mobile harbour crane models in the 
market.

Unlimited mobility 
Like the complete Liebherr mobile harbour 
crane range, the LHM 800 relies on the 
highly successful x-shaped undercarriage. 
The cruciform supporting system is 
unrival led in terms of stabi l i ty and 
operational safety. The wheel-sets have 
been slightly adapted to ensure optimum 
load distribution of this new giant, which 
weighs approximately 745 tonnes. Thanks 
to the rubber-tyred undercarriage with 
its unique steering system, the crane 
provides unlimited 360 degrees of mobility 
and can be moved to where it is needed 
most. Due to the modular LHM concept, 
customers may alternatively opt for a 
space-saving rail mounted portal, a fixed 
pedestal or a barge mounted solution.

Efficient handling
In container handling configuration, the 
eye level is above 40 metres and the 
fulcrum point is above 36 metres which 
naturally eases the handling of bigger 

vessels. Thanks to its mighty outreach 
of 64 metres, the LHM 800 is able to 
efficiently service large container vessels 
which are as wide as 22 container 
rows. Generally, Liebherr cranes are 
well-recognised for their outstanding 
working speed. The LHM 800 continues 
this tradition by hoisting and lowering 
containers with 120 metres per minute. 
This allows for 38 boxes per hour in 
standard configuration and even 45 boxes 
per hour if the crane is equipped with 
Liebherr’s hybrid power booster Pactronic.

Based in Uruguay, Montecon S.A. is 
directly affected by the global cascade 
effect and proactively responds to 
changing requirements. The new Liebherr 
mobile harbour crane LHM 800 is the latest 
investment of the Uruguayan company. 

Juan Olascoaga, General Manager at 
Montecon, is looking forward to the crane: 
“We are proud of being the first terminal 
worldwide which is going to operate the 
world’s largest mobile harbour crane 
in container handling configuration. No 
mobile harbour crane ever before provided 
an eye level of more than 40 metres, 
which truly eases and speeds up the 
handling of large container vessels.”

Montecon has been using Liebherr 
mobile harbour cranes for more than 14 
years. The development of their mobile 
harbour cranes fleet reflects the growth of 
vessel sizes, starting with two LHM 400s 
in 2001. In 2016, Liebherr is going to 
deliver the world’s largest mobile harbour 
crane LHM 800 to Montecon, an optimal 
addition to their existing fleet. 

Setting high standards
The LHM 800 outperforms all existing 
mobi le harbour cranes not only in 
container handling but also in bulk 
handling and general cargo operation. 
Equipped with Pactronic hybrid drive, 
the giant masters up to 2,300 tonnes per 
hour, which is an absolute record in the 

New equipment for 
new demands
Liebherr Maritime Cranes
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mobile harbour crane sector. The new 
crane can also be fitted with SmartGrip, 
Liebherr’s self-learning technology for 
optimised grab filling rates.

In terms of heavy lifts, the new giant 
LHM provides a lifting capacity of 308 
tonnes, exceeding the maximum capacity 
of the so far strongest mobile harbour 
crane, type LHM 600, by not less than 
100 tonnes. In tandem operation with 
a second LHM 800 the maximum lifting 
capacity accumulates to 616 tonnes.

SmartGrip 
The mobile harbour crane sector is 
driven by innovation. New technologies 
are introduced to the market in frequent 
intervals. In 2014, Liebherr launched 
SmartGrip for intelligent bulk handling. 
This game-changing solution for optimised 
grab f i l l ing rates provides valuable 
advantages including the elimination of 
overloads, less stress for the driver and 
higher turnover.

Changing mater ia ls  and vary ing 
densities are the main challenges for 
crane operators in bulk operations. If the 
driver needs to fill the grab manually, he 
may overload the crane when pulling the 
lifting attachment out of sticky material. 
Frequent overloads lead to a notably 
shorter lifetime of the crane and are also 
time-consuming. SmartGrip controls the 
filling of the grab to suit the load curve of 
the crane, which leads to perfect crane 
utilisation without overloading.

Bulk material handling comprises 
a number of challenges. To maximise 
productivity, the grab has to be filled to the 

limit, which means the driver has to fine-
tune grab filling by opening and closing 
the grab as well as hoisting and lowering. 
This is both stress for the operator and 
time-consuming. When SmartGrip is 
activated, the operator can completely 
rely on the system for an accurate 
determination of the material density and 
optimal grabbing angle in a very short 
time. The automatic and optimised grab 
filling means less stress for the crane 
operator who can shift the focus on other 
important issues like safety.

Achieved turnover depends on many 
issues, including available infrastructure, 
driver ski l ls and materials handled. 
SmartGrip optimises various parameters, 
allows for improved performance and 
significantly reduces turnover variance, 
leading to more efficiency in operation. 
Field studies have evidenced that up 
to a 40% turnover increase is realistic 
if the grab filling rate is below average. 
Additionally, SmartGrip partly closes the 
gap between high-skilled and less-skilled 
drivers, as some important parts of bulk 
handling are automatically optimised by 
the system.

Ports around the world have equipped 
their Liebherr mobile harbour cranes with 
the SmartGrip technology.

Intra-port cargo flow
Efficient handling of vessels is just 
one link in the logistics chain of the 
port. Sufficient transport and stacking/
storage capacity is also important for 
smooth operation. Liebherr Maritime 
Cranes ’  comprehens i ve  por t fo l i o 

provides solutions for state-of-the-art 
cargo handling throughout the port. This 
includes ship to shore container cranes 
with outreaches of more than 70 metres; 
capable of handling the world’s largest 
container vessels. Moreover, Liebherr 
supports its customers in analysing 
port logistics and offers solutions for 
sustainable optimisation. 

About the organisation
Liebherr Maritime Cranes is a division of 
the Liebherr Group which specialises in 
cargo handling solutions for ports as well 
as for the shipping industry. Products 
include ship to shore cranes, mobile 
harbour cranes, offshore cranes, ship 
cranes, rubber tyre and rail-mounted 
gantry cranes, reach stackers and 
straddle carriers. 

Liebherr Maritime Cranes currently 
employs more than 3,500 employees 
worldwide and has four state-of-the-
art production sites in Killarney (Ireland), 
Nenzing (Austria), Sunderland (Great 
Britain) and Rostock (Germany). In 
addit ion, Liebherr Marit ime Cranes 
operates e ight  fu l l y  owned sa les 
companies and is additionally represented 
in more than 30 mixed sales companies 
worldwide. 

Enquiries
Liebherr-Werk Nenzing GmbH
Dr. Hans Liebherr Str. 1
Nenzing, Austria

Tel: 004350809 41725
maritime.cranes@liebherr.com
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Is the automating of port terminals the 
Holy Grail, or is a more delicate balance 
between people, process and technology 
wrapped in a layer of intelligence that 
elusive factor which will provide the next 
breakthrough in our industry? 

Automation brings consistent levels 
of  operation, increased safety and 
perennial levels of efficiency, yet it doesn’t 
offer much opportunity to exceed the 
designed output. How then do we blend 
components of automation, people, 
operational equipment and pervasive 
technology in order to consistently 
outperform norms that are achievable 
with full automation? There is a fine 
line between putting a terminal at a 
competitive advantage, or at a total 
disadvantage.

The problem
The challenge for terminal operators 
employing little-to-no automation is the 
lack of consistency in performance, and as 
a result, decreased customer satisfaction. 
These inconsistencies are largely a result 
of a deviation from standard operating 
procedures, unplanned outages and 
limited operator skill. Furthermore, 
because terminal operators compete with 
one another, it is difficult to benchmark 
per formance indicators  across  the 
industry because the required information 
such as business models, long term 
strategic plans and cost structures are 
largely kept confidential.  

Customers expect faster and more 
reliable services, full traceability of 
goods, online access to information 
and accurate  b i l l ing  informat ion. 
They are also interested in the effort 
terminals are making towards ‘greening’ 
their environment to ensure future 
sustainability while accommodating ever-

increasing vessel size demands. 
The overarching requirement is a 

consistent level of performance, customers 
want to know definitively that vessels will 
be worked according to plan, whatever 
that plan is, in order for them to offer a 
reliable service to their customers. In 
addition, the safety of terminal operators 
can’t be compromised in any way, a 
balance between productivity and safety 
is a significant requirement.  This is 
achievable by creating an intelligent port. 

IntelliPort
According to a study completed by 
Yunjian and Xiong  in 2012, entitled 
‘Basic  Functional  Modules  of  the 
Intelligent Port: Study on Intelligent 
Port under the Construction of Smart 
City’, the basic functional modules of an 
intelligent port include: 
• Customer service
• Production management
• Operation management
• Electronic commerce
• Transportation management
• Port resources
• Port management

In addition to these, and to make the 
solution more applicable to terminal 
operations, Transnet Port Terminals 
(TPT) has included an Internet of 
Things (IoT) functional module. The 
purpose of this module wil l  be to 
gather information about operating 
equipment in a terminal and to provide 
data exchange with systems of record to 
create a real time foundation for real time 
decision making to enhance performance 
and increase efficiency.

IntelliPort will combine technology, 
applications, software, tools, equipment, 
energy and people to seamlessly execute 
its duties.  

The solution
At the core of the solution is the ‘Systems 
of Record / Operations’ layer. This 
layer is the most critical component 
of the solution, and seeks to exploit 
operational systems and equipment to 
their fullest extent. Full integration and 
communication between all components in 
the core is the keystone to success.  

TPT currently employs best of breed 
systems for all of its business processes. In 
order to achieve the best functionality from 
these systems we have devised a strategic 
roadmap that will increase the utilisation of 
functionality that is currently available, and 

Transnet 
Port Terminals:  
IntelliPort 

Deirdre Ackermann, General Manager: Enterprise Information 
Management Systems, Innovation, Sustainability, Continuous 
Improvement and Change Management, Transnet Port Terminals, 
Durban, South Africa 
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includes amongst other things, an upgrade 
from Navis v2.3 to v2.6. The technology 
and networks employed to host the systems 
of record will be configured in an active-
active manner to ensure seamless failover in 
the event of failure of any single node.    

In addition to world-class systems of 
record, the terminal operating equipment 
should have embedded sensors in order 
to connect to a terminal network. All 
quayside operating equipment is currently 
either factory fitted with sensors to gather 
and transmit information about itself, or 
is in the process of being custom fitted 
to ensure the capability. This includes 

information such as lifts performed and 
distance travelled, maintenance status, 
breakdowns, and driver behavior patterns. 
Linking the information collected with real 
time location detection means a business 
can exactly what is going on at any given 
time. Therefore it can be more effective in 
day-to-day operations and facilitate timely 
action in the event of unplanned outages.

Integration between the systems of record 
and the operating equipment will provide 
the required level of ‘informatisation’ and 
the mechanism to remove the current 
perceived disconnect between systems 
and business operations. Informatisation 

will increase efficiency in the yard and 
berth operations and improve equipment 
utilisation. Information obtained in real 
time will provide the inputs to generate 
better operational instructions to improve 
efficiency and quality of customer service.

More significant is the plan to wrap the 
basic functional modules, systems of record 
and operational equipment information in 
a layer of intelligence that can be integrated 
into ‘Smart Port’, ‘Smart City’ and ‘Smart 
Road and Rail’ solutions, making the entire 
supply chain more efficient and reliable. 
This can be achieved with cooperation 
between participants from each segment of 
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SOC Limited, South Africa’s state-
owned freight transport and handling 
company. TPT is responsible for 
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operations across the following cargo 
sectors: containers, mineral bulk and 
agricultural bulk, and Ro-Ro.

Enquiries

4 Floor, South Wing
Kingsmead Office Park
Stalwart Simelane, Street Durban 

P O Box 10124
Durban, 4005

Tel: +27 31 308 8000/8333
Fax: +27 31 308 8084

the supply chain once there is a common 
understanding of challenges and problems 
and a united goal on how to use technology 
to address the issues.

The results of intellectualising TPT’s 
operations inc ludes expanding the 
value added service range, determining 
appropriate pricing structures and the 
ability to develop more innovative service 
models. There is also a requirement to 
synchronise multiple actors by providing 
real time feedback in order to better 
coordinate efforts. In order to cater for 
the level of complexity, a framework 
has been developed in order to achieve 
intellectualisation that includes:
• The Acquisition Layer: points of 

collection of data such as wireless 
access points, camera, bar code 
readers, wireless sensor networks, 
RFID and big data collected from 
the operational IoT

• T h e  N e t w o r k  L a y e r : 
communications networks, intranet, 
internet, management centres, 
operations centres and information 

centres
• The Business Layer: customer service 

systems, ERP systems, terminal 
operating systems, port planning 
systems, berth planning systems, 
traffic management systems and 
business intelligence systems

• The Presentation Layer: command 
centres, terminal hotline, terminal 
devices, mobile equipment, laptops, 
tablets and desk top computers

Once a level of intellectualisation has 
been achieved, artificial intelligence and 
self-learning algorithms can be applied 
in order to better identify bottlenecks 
and operational inefficiencies, thereby 
offering resolution scenarios in real time 
with accurate data models. The TPT 
Central Heterogeneous Artificial Port 
Intelligence (C.H.A.P-I) system will offer 
real time recommendations to berthing, 
planning, landside operations, manpower 
and quayside equipment in order to ensure 
levels of performance consistently achieve 
better than expected outputs.
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With most Terminal Operating Systems 
(TOS) many functions still need to be 
performed manually, meaning there is a 
reliance on supervisors to ensure processes 
are correctly executed. By nature, this is 
error prone, and depending on the training, 
experience and attention of the operations 
staff, liable to mishaps. The nature of 
these tasks is typically repetitive and at the 
same time some of the tasks require a lot 
of information to be executed efficiently; 
characteristics that make them suitable for 
automation.

This is exactly the space in which 
the Intelligent Plug-in platform comes 
in. Conceived and developed in close 
co-operation with the CIO from Global 
Container Terminal (GCT) New York, 
Rich Ceci, the platform serves as a basis 

for implementing those functionalities that 
complement the TOS in its workings, and 
automate specific tasks, where otherwise 
regular human interaction would be 
required. The ideas for the plug-ins (or 
apps) that are developed on top of the 
platform mostly stem from customers. 

The platform is currently linked to Navis 
SPARCS, and Navis N4, as the most widely 
used TOS in the market place. Yet even in 
the Navis product, gaps can be identified, 
where frequent user action is required. The 
interface between the Plug-in platform 
and the TOS is bi-directional in the sense 
that it retrieves information from the TOS 
and sends back instructions or updates 
information in real-time.

In this article, we would like to discuss 
several of the intelligent plug-ins. We 

also discuss how they are tested by means 
of emulation to ensure their contribution 
to performance in l ive operations. 
After all, they are aimed at performance 
enhancement. The plug-ins that we will 
discuss here are used in the following:
• Intelligent reefer operation
• Chimney stack avoidance
• Automated pooling
• Dynamic RMG range setting

Intelligent reefer operation
Reefer plugging and unplugging is a time-
consuming business which is subject to 
many rules and targets. Reefers of different 
kinds are more or less sensitive to the 
time they can stay unplugged and the 
potential risk of the temperature rising too 
much is typically high, and reefers carry 

Intelligent TOS plug-ins: 
the easy way to increase 
performance

Dr Yvo Saanen, Managing Director, TBA, Delft, Netherlands and
Frieda Zutt, Senior Consultant, TBA, Delft, Netherlands 

Figure 1: Results from experiment with and without reefer scheduling
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valuable cargo. As reefers can be dispersed 
throughout the terminal – especially 
in perpendicular RMG terminals such 
as Antwerp Gateway, or Euromax – an 
optimised walking route that meets all 
plugging and unplugging requirements 
(timeliness) is beneficial.

Hence, we developed a plug-in that 
reads the reefer (un)plugging in real-time, 
creates an optimised schedule for X reefer 
mechanics, and sends it to a mobile device 
that mechanics carry with them. On the 
device, mechanics can review their jobs, and 
complete them. As can be seen from the 
graph below, the impact of efficient reefer 
mechanic scheduling can be significant. 
Without scheduling, reefer mechanics are 
working for almost all of the time. 

Without path optimisation, the average 
travel time per job is long (up to 3 times 
longer than the optimal path), while 
maintaining the time a container may stay 
unplugged within requirements. With 
proper reefer job scheduling, a reefer 
mechanic’s productivity can go up by 100%.

Chimney stack avoidance
The goal of the chimney Intelligent 
Plug-in is to increase safety in the yard. 
On terminals chimney stacks are undesired 
because of safety due to the risk of falling 
when handling other containers, as well as 
the risk of falling due to wind. 

Here, we define a pile in the yard as a 
chimney (stack) when either:
A. The difference between the pile height 
of the pile and the maximum pile height of 
the adjacent piles (in the same bay) is: 
• 2 or more
• 3 or more (depending on user 

configuration)
B. In RTG terminals, the pile on the 
lane closest to the truck lane is already a 
chimney when it is higher than its adjacent 
inward pile

 The Intelligent Plug-in will consist of 3 
functionalities:
• To detect chimneys and create 

an overview of all chimneys to a 
supervisor who can then decide what 
he wants to do

• To prevent chimneys (as far as 
possible); by means of settings (in 
the TOS), chimneys can be avoided 
to a large extent. However, an RTG 
operator can always create a chimney 
overriding instructions (for instance 
during shifting a container, or when 
containers are loaded, remaining 
containers can form a chimney)

• To solve chimneys; the solving 
currently consists of a list of work 
instructions that still need to be 
activated by a supervisor, as he may 
want to wait until spare resources are 
available, or decide differently, based 
on the actual situation

Automated pooling
Prime Route from Navis is installed at 
many terminals and provides a solid 
basis for prime mover (terminal trucks, 
straddle carriers, shuttle carriers and 
AGV’s) pooling between various points of 
work (POW). However, the tool requires 
frequent human intervention to get the 
maximum result. The control panel to 
the user (EC Console) offers ways to set 
priorities and limit the number of vehicles 
allowed per POW. As some work queues 

require more equipment than others (think 
of long distances, twin-lift or dual cycling) 
an adjustment of these parameters is 
needed.

As this requires full and continuous 
attention from supervisors, as well as 
in-depth knowledge about how to 
configure the EC Console, we have 
developed a plug-in that automates the 
adjustments of parameters according to 
a unique situation. Based on the number 
of available prime movers and the type 
of work queues ongoing it sets for each 
work queue, the min-max parameters and 
updates push rates.

From emulation runs we can see 
that optimised Prime Route settings 
(using emulation), to automated settings 
through the intelligent plug-in, improves 
productivity by up to 1 box per hour, all 
other things being equal. 

Dynamic RMG range setting
For terminals with two ARMG’s on a 
single module (see Figure 3), there is a 
range setting inside the TOS that defines 
where ARMG’s can take containers from 
and bring them to. Typically, there is a 
middle area inside the stack where both 
ARMG’s can pick and drop containers. 

From experience it can be seen that it 
is desirable to adjust these ranges based 
on an actual ARGM workload, which 
varies in time. The intelligent plug-in 
analyses per stack module the workload 
and the actual moves, then adjusts the 
ranges to ensure the RMG is minimising 
mutual hindering, as well as minimising 
unnecessary handling. The range settings 
are fed back to the N4 in real-time.

Figure 2: the configuration screen of the “automated pooling” plug-in
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Testing
Before rolling out any of the plug-ins, the 
configuration is thoroughly tested through 
emulation. Only when the plug-ins 
prove to be contributing to the objectives 
(read: performance), they shall be tested 
in operation. Even then, if something 
unforeseen turns up, a plug-in can be 
stopped immediately. 

Implementation
The plug-in platform is external to 

N4, using a client to retrieve information, 
and send information back. Through a 
central console, plug-ins can be started 
and stopped. All decisions are logged 
for eventual analysis. Most plug-ins do 
not have a front end as they work in the 
background. The configuration screen is 
only for administration purposes. Except 
for the reefer plug-in, they do not have any 
interaction with human operators, hence 
work practices can stay unchanged. The 
intelligence is always in the background.

Summary
In this article we described four intelligent 
additions to today’s TOS environment. 
Plug-in’s that strengthen the TOS in 
its functioning, reduce the reliance on 
operators, and make sure that in real-time 
all available information is used to make 
better decisions. The philosophy is that 
ideas for new plug-ins are welcomed. The 
platform that was developed underlying 
the plug-ins allows for quick addition of 
new plug-ins. 

About the author

Dr Yvo Saanen is Managing Director and founder of TBA. He holds an MSc in 
Systems Engineering and a PhD in the design and simulation of robotised container 
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Erasmus University of Technology.
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Figure 3: Terminals with two ARMG’s on a single module

Edit ion 66: May 2015   117 

PORT PLANNING, DESIGN AND CONSTRUCTION 
IN PARTNERSHIP WITH  

PORT PLANNING, DESIGN AND CONSTRUCTION 
IN PARTNERSHIP WITH  



The design and application of algorithms in 
ports and terminals is a specialist discipline 
which has been advancing in recent years 
as computer technology has enabled 
the processing of ever more elaborate 
algorithms. An algorithm can be defined 
as a set of procedures which perform 
computations or calculations which solve a 
particular mathematical puzzle. This area of 
mathematics is called operational research 
(OR) and focuses on applying algorithms 
to business puzzles. This article is intended 
to increase awareness of the role algorithms 
can play in ports and in particular the 
benefits they can bring to port planning and 
scheduling.

Optimisation
Most readers will have come across 
software claiming to ‘optimise’ a process or 
plan. Unfortunately, this term has become 
overused and diluted. In ‘OR’ circles, to 
optimise means to find the best possible 
solution. Not all problems or challenges 
have one single best solution, they may 
have a number of acceptable solutions. 
Algorithms are good at working through 
millions of possible scenarios and either 
finding the best solution or offering a 
number of acceptable solutions which 
are compliant to the boundaries imposed. 
For example, deciding the optimum yard 
position to store a container may result 
in a number of acceptable locations, all 
compliant to ensuring a container can 
be accessed at a particular point in time. 
Whereas determining the optimum 
onwards journey of a container to deliver it 
to its final destination in the quickest time 
is likely to only have one best solution. 

Having spent the early part of my career 
as a production scheduler, I am only too 
aware that many computer planning 
programmes do no more than sequence 

jobs or work based on a due date and it is 
down to the user to override this sequence 
by forcing certain jobs to happen at certain 
times. In this way I was able to continually 
re-run the schedule based on my fixing of 
jobs and accessing the acceptability of the 
result until I had optimised the plan to the 
best of my ability within the time available. 
This was a very time consuming task and 
clearly something that would benefit from 
the application of an algorithm.

Algorithms
I mentioned in my introduction that 
algorithms have been advancing in recent 
years. Those readers who may have had 
some exposure to OR work will know that 
many applications that use algorithms 
to model a problem and then set about 
finding the best solution involve a level 
of programming. The reason being that 
many applications have some generic 
solvers which need to be programmed to 
define the problem, to list the constraints 
which need to be applied or relaxed, and to 
present the result in a format that correctly 
contextualises the result.

This breed of applications were typically 
generic and required considerable time to 
build a model of the problem and then to 
configure the algorithm, supported by the 
necessary data to find the solution.

Today I am pleased to inform you 
things have progressed. A new breed 
of algorithms are now available which 
are categorised as applied modelling 
algorithms (AMAs): 
• Applied: they are designed and 

prebuilt to solve specific problems 
and correctly represent the business 
situation and its constraints 

• Modelling: they support a rich 
user interface which enables a 
visualisation of the problem 

• Algorithms: self-explanatory, except 
to say they are designed to solve a 
problem efficiently  

Port application
There are many potential applications for 
AMAs in ports. Let us consider two areas; 
berth scheduling and simulation.

I am still amazed at the number of ports 
which are using whiteboards or spreadsheets 
to plan their vessel calls. One explanation 
is that the berth scheduling problem is 
recognised as being one of a group of 
mathematical problems referred to as 
NP-Hard (‘Hard’ being the key word, here). 
In practice, this group of problems requires 
considerably more computation time because 
of the number of combinatorial possibilities 
that need to be evaluated. 

Consequently, not many applications have 
been developed that are capable of creating 
a sensible plan. As a result, the 1980’s 
spreadsheet or the 1990’s quick wipe white 
board are still in use. This is an excellent area 
then to apply AMA technology to support 
the creation of the best possible plan. Let us 
take a moment to understand and appreciate 
how AMA can help a port. Those ports 
using a manual system, and I am considering 
Excel and the whiteboard to be manual, have 
to juggle a number of different parameters:
• When is a vessel due to arrive, and 

whether it actually arrives on time
• When a vessel arrives does the tide 

height permit the transit of the 
vessel into the berth

• Is there a pilot available to bring the 
vessel into berth

• Safety issues to be considered
• What are the possible quay positions 

for this vessel
• Are the quay side resources available 

at that quay at the time the vessel 
will arrive

Applied modelling 
algorithms for ports 
and terminals

Simon Shore, Managing Director,  
Cirrus Logistics, Basingstoke, UK
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Maybe you are reading this and thinking 
‘okay, that is not a lot of things to consider.’ 
Well, let me tell you that if you have 8 
vessels and all can go to 3 different berths, 
there are 40,200 different potential berth 
sequences that need to be compared. 

So AMA is a good candidate for 
assisting with berth scheduling and vessel 
call planning. It is also a good option to 
investigate the merits of port expansion. 
Let us consider that a port is considering 
adding a berth. To justify this investment 
the port would need to understand 
the return on investment, as well as to 
understand the impact on the ports 
performance. Whilst such a project may 
typically be outsourced to a consultancy, 
if the port used AMA this could become 
an internal project. Having modelled the 

port, an AMA application can easily be 
run showing the consequences of adding 
a berth, increasing the number of pilots or 
other port resource, or even performing 
maintenance activities. So the benefits are 
ongoing and can become central to testing 
and validating port strategies, plans and 
daily operational decisions.

Conclusion
This subject is no longer the domain 
of a few mathematicians, the power 
the new-generation AMAs offer can 
increasingly benefit our ports. In a world 
which is seeing ever-larger vessels and 
evermore demanding customer service, let 
mathematics take up some of the strain 
and bring improvements to your port ’s 
performance.
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The Central Dredging Association 
(CEDA) is committed to environmentally 
responsible management of dredging 
projects  and their  recent posit ion 
paper outlines concepts of integrating 
Adaptive Management (AM) for the 
enhancement of the environment into 
dredging activities (inclusive of placement 
/ disposal / reclamation). This paper 
provides a summary of the Position Paper

Introduction
Dredging projects are often permitted 
with license conditions or regulations 
based on assessment  of  potent ia l 
environmental effects. In some cases 
strict thresholds might be applied to 
assure environmental performance with 

levels deemed to be acceptable, based on 
findings of impact assessments. In other 
cases less clear environmental limits are 
specified: sometimes due to uncertainty 
about effect on and responses by nature, 
caused by inability to fully appreciate 
and judge environmental conditions and 
potential project effects; or for other 
reasons such as sharing responsibilities 
and risk. 

For those dredging projects where the 
outcome is less certain or accompanied 
by a low confidence in the prediction 
of effects, a sequence of more intense 
and  ta rge ted  moni tor ing, impact 
assessment and management actions 
might be implemented on a continuous 
or regular basis for the duration of 

(and after) the project, in order to keep 
project expectations and implementation 
requirements more manageable. This 
sequence of activities is jointly understood 
as ‘Adaptive Management’ (AM).

AM helps to achieve desired goals by 
addressing uncertainty, incorporating 
flexibility and robustness into project 
design, as well as using new information 
to inform decision-making as a project 
develops. Goals include an efficient 
p ro j e c t  de s i gn  and  s t re aml in ing 
implementation protocols to minimise 
wasting resources which, when holistically 
viewed, could be decreasing a project ’s 
overall environmental footprint.

AM in dredging projects represents a 
modern approach and has the potential to 

Integrating adaptive 
environmental management 
into dredging projects
The Central Dredging Association (CEDA)

Project Consideration Potential Benefits Potential Disadvantages

Environmental Enables a project with uncertainties relating 
to the environment to go ahead with agreed 
monitoring and management to control actual 
effects. 
Effective method of environmental protection, 
especially in tiered management approach.

In rare instances, AM may be used as an 
“excuse” for poorly conceived design or project 
implementation. 
Uncertainties in environmental effects will need 
to be agreed upon with attendant management 
actions if monitoring indicates worse or better 
effects.

Legal / Permitting AM approach may allow projects to proceed with 
a licence being granted, with uncertainties about 
sensitive receivers to be addressed.

AM approach may conflict with prevailing laws, 
which are often based on the precautionary 
principle..

Effort and economics AM involves a case-specific solution. Initially 
more effort may be required, but overall effort 
shall be in line with actual environmental 
sensitivities, possibly resulting in lower total effort 
and hence cost.

Uncertainty over effort required throughout 
duration of project. 
Exact advance budgeting for total project cost will 
be difficult, as AM leads to case-specific changes. 
Project duration might be extended, if decisions 
take long and/or execution has to be slowed 
down.

Contractual Contract with allowances for flexibility reduces 
potential for conflicts.

Increased effort in contract management, i.e. who 
takes the project risk of increased and variable 
management.

Social Stakeholder trust may be improved by transparent 
process.

Stakeholders may sometimes perceive AM to be 
used by project owners to justify unwanted (or 
less than optimal) project outcomes. 
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Figure 1 (top): Adaptive Management Cycle: 
Plan: Defining desired goals and objectives, 
evaluating alternative actions, selecting a 
preferred strategy, recognising sources of 
uncertainty; Design: Identifying / designing 
a flexible management action; Implement: 
Implementing the selected action; Monitor: 
Monitoring the results or outcomes; Evaluate: 
Evaluating the system response in relation 
to specified goals and objectives; Adapt: 
adapting (adjusting upward or downward) 
the action necessary to achieve stated goals 
and objectives; Figure 2 (right): Simplified 
stepped process for integrating Adaptive 
Environmental Management in a dredging 
project.
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become good practice in the future. It is 
not likely that AM will be appropriate for 
all dredging projects, but the advantages 
are seen especially for the larger scale 
projects and multi-year projects.

Adaptive management
AM in dredging projects prescribes a 
process wherein management actions 
can be changed in response to monitored 
system response to maximise efficiency 
while maintaining or achieving a good 
ecological state. The basic steps of AM 
are illustrated in Figure 1.

AM offers advantages but also risks for 
dredging projects in that the monitoring 
and management required can change 
regularly throughout the project. Table 
1 illustrates the pros and cons associated 
with AM projects; these are further 
elaborated in the full paper

Implementing adaptive 
management
A M  i s  m o r e  c h a l l e n g i n g  t h a n 
management following a fixed procedure, 
and basically requires:
• a  t empor a r y  more  i n t en s i ve 

m o n i t o r i n g , e v a l u a t i o n  a n d 
adjustment (MEA) commitment

• potential ly higher budget and 
resource requirements for MEA

• a mechanism to deal with a lower or 
higher effort due to newly identified 
requirements

• a mechanism to deal with differing 
t o t a l  co s t s  f rom the  i n i t i a l 
calculation

• s t rong  c ro s s - sec to r a l  p ro j ec t 

management skills
• f l e x i b i l i t y  f o r  a  d i f f e r i n g 

implementation timeframe
Benefits can be achieved on various 

components, for  example; finance, 
environment or logistics and can be 
achieved through alternative solutions 
not considered originally, but are feasible 
based on monitoring evaluation during 
the process. On the other hand, results 
might be below initial expectations. 
Therefore, setting the initial criteria based 
on the sensitivity of the environmental 
receptors is crucial.

The overa l l  goal  of  the project 
should be defined by measurable Key 
Performance Indicators (KPI) at the 
project planning stage and should aim 
towards an optimal total performance, for 
instance, by monitoring an indicator like 
’stakeholder opinion’.

Bringing the regulator, public and 
other stakeholders into the process early, 
with continued dialogue throughout, is a 
key element of AM, to gain a common 
understanding of project uncertainties 
and opportunities, monitor ing and 
possible adjustments to project operating 
processes. Contractors should also be 
involved as early as possible as they have 
access to valuable practical experience 
allowing them to predict the impact of 
mitigation measures on the project budget 
and the achievable environmental result. 

The legislative framework should be 
considered throughout the entire project. 
The amount of uncertainty in a project 
can influence the regulatory conditions 
applied to the project and lead to a 

precautionary approach being taken to 
the monitoring and management. Such 
an approach can affect the duration of a 
project by extending the timescale and 
incurring additional costs of management. 
With AM it is possible to ensure that 
management is only undertaken if needed 
to protect resources and that if dredging 
is undertaken within monitored triggers, 
early warnings can be applied to avoid 
non-compliance.

Budgeting for AM has to include a 
margin for fluctuations as environmental 
conditions can be too complex to make a 
precise estimate in advance. The contract 
also needs to allow for coping with the 
uncertainties and opportunities, for 
instance, through a lump sum price in 
combination with a well-defined delay 
percentage related to environmental 
performance. 

Critical success factors
Development of the methodology for 
AM is usually specified in a project 
specific AM Plan which defines types 
of actions, procedures and compliance 
measures to be implemented during the 
execution of the works. The plan should 
be re-evaluated as and when new data 
are analysed throughout the life of the 
project to ensure AM procedures remain 
appropriate. 

The Plan should include the procedure 
for integrating AM during the project 
implementation phase. Figure 2 shows a 
simplified approach.

Critical success factors for AM include 
gaining knowledge of the following 
parameters:
• Understanding the baseline and 

natural variability over a longer 
per iod  i s  c r i t i c a l  and i s  the 
foundation upon which the project 
works are defined

• Understanding critical receptor 
sensitivities and timings (breeding 
seasons, tolerable turbidity levels) 
a l lows real ist ic  tr iggers  to be 
set ensuring that works can be 
adapted from the outset to meet 
environmental objectives

• Monitoring of predicted effects 
on the sensitive receptors must 
be  c apab le  o f  d i sc r iminat ing 
unanticipated effects

• Monitor ing practices must be 
designed in accord with aims and 
requirements of the project and AM 
(e.g. spatial/temporal/economic) and 
environmental objectives

• Monitoring methodology, including 
speci f icat ion for  analys is  and 
reporting procedures, should be 
clearly defined to ensure that the 
approach is transparent and can be 

Informing the stakeholders
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agreed in advance with the regulator 
(as necessary)

• Causes of change due to natural 
events or other activities occurring 
shall be picked up by the monitoring 
as these changes could affect the 
management approach

• The methodology should be easily 
rev iewed and compared  wi th 
thresholds (triggers) to enable timely 
decisions to be made to ensure AM 
of the dredging activity

• Management options should be 
defined using tiered trigger levels, 
to enable an early warning so that 
impacts could still be avoided, or 
that an unacceptable impact could 
occur unless dredging activity ceases 
in a particular location

• Roles and responsibilities should 
be defined and agreed in advance, 
so that actions can be smoothly 
processed if required during the 
project

• The review of data obtained from 
monitoring can be time-consuming, 
while quick decisions are necessary 
for management. This stage is 
critical for the effective working of 
an AM approach
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VTS,  
Navigation, 

Mooring and 
Berthing

“Port infrastructure is designed for an operational lifetime that lasts 
more than a vessels lifetime. Therefore, it is frequent that ports and 
terminals have to accommodate vessels with dimensions over those 
initially projected.”

‘Training seafarers: nautical studies for the development of LNG terminals,’ page 125



LNG operations at ports are made viable 
by the interaction of three main factors:
• The vessel (with propulsion and 

steering characteristics, capacity, 
onboard equipment, sensitivity to 
environmental agents, etcetera)

• The physical environment (vertical 
and hor izontal  dimensions of 
fairways and basins, meteorological 
and maritime conditions)

• The human factor (masters and 
officers, pilots, tug masters, VTS 
operators)

Therefore, in the design process of 
port infrastructure, or in definition of 
operational conditions, all three elements 
must be taken into account. It will only 
be possible to reach an adequate safety 
and operability level if all three factors 
are integrated. Nowadays, advanced 
simulation tools are available and allow 
for a precise assessment of these aspects. 
Among them there are moored ship 
dynamic models, ship-to-ship interaction 
models, traffic flow simulation models, 
and real-time manoeuvring simulators.

Terminal design
The design of an LNG or floating 
storage re-gasification unit (FSRU) 
terminal must consider nautical aspects 
regarding jetties, mooring-fendering 
equipment, fairways and navigable areas 
(horizontal and vertical), met-ocean 
studies and operational procedures 
(access and mooring of design ships, 
larger ships, operational limits, traffic 
analysis, tug requirements, mooring 
analysis and passing ship effects). The 
LNG traffic also requires a detailed 
nautical r isk analysis which should 
inc lude complete HAZID/HAZOP 
processes. It is finally recommended to 
conduct Real Time Simulation Training 

programs for pilots, captains, officers and 
tugmasters.

Tools and methodology
Several advanced software tools are 
available to support very precise analyses 
in several areas:
• Dynamic mooring models: software 

to analyse the mooring conditions 
of a ship either in operational 
conditions (loading/unloading) 
or survival conditions (limits for 
stay at berth). The results of the 
model permit the evaluation of ship 
motions and forces on mooring 
lines and fenders under specific 
weather and sea conditions. The 
main application is the design and 
optimisation of moorings at sea 
terminals

• Passing ship interaction: incase 
the terminal is exposed to a transit 
channel, it is necessary to evaluate 
the forces and moments that passing 
vessels generate through a narrow 
navigation channel on one or more 
moored vessels. Therefore, it is 
possible to assess the transmitted 
loads to fenders and mooring 
elements of the terminal

• Traf f ic  s imulat ion: i t  i s  a l so 
recommended to est imate the 
capacity of a port when a new 
development is planned to check 
if the design requirements are 
satisfied, in terms of capacity of 
port facilities and expected traffic 
(anchoring areas, number of pilots, 
tugs, dimensions of fairways). For 
this purpose, numerical models are 
also available to identify eventual 
bot t l enecks  and  to  e s tab l i sh 
preventive measures

• Manoeuvring tools: "fast-time" 

and "real-time" simulators allow 
reproducing the behaviour  of 
a specific ship manoeuvring in 
certain area under the control of 
an autopilot or a real captain/pilot, 
respectively. Real-time simulation 
incorporates a human factor in the 
development of ship manoeuvres 
and more accurate and reliable 
results are therefore obtained. As a 
consequence, this way of working 
is the most beneficial for a detailed 
analysis of complex manoeuvring 
conditions, when human factors 
(perception and decision making) 
become more important

Design of infrastructure
Different options for an LNG berth can 
be considered in the design stage. The 
LNG terminal can be constructed in a 
new or an existing port. It can consist of 
a standard terminal with a regasification 
plant and storage tanks onshore as well as 
a jetty (gravity structure, piles or jacket) to 
receive LNG carriers. As an alternative, 
an FSRU can be moored permanently at 
the jetty, and the LNG carrier could be 
connected to her across the dock (ATD) 
or ship-to-ship (STS). The following 
factors have to be considered:
• L a n d  f a c i l i t y  r e q u i r e m e n t s , 

connectivity to a gas network, 
nautical  aspects , physical  and 
e n v i r o n m e n t a l  c o n d i t i o n s 
(bathymetry, soil, tide, current, 
wind, waves) interaction with berths 
nearby, interaction with traffic, 
safety/efficiency and capex/opex

The design of the mooring and 
fendering equipment must be carefully 
conducted following guidelines from 
SIGTTO (the Society of International 
Gas Tanker and Terminal Operators) and 

Training seafarers: nautical 
studies for the development of 
LNG terminals

Jose R. Iribarren, General Manager; Ismael Verdugo, Technical 
Director; Luis López, Project Manager; Captain Carlos B. Cal, 
Nautical Advisor, Siport21, Madrid, Spain
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OCIMF (Oil Companies International 
Marine Forum). Navigable areas, both 
horizontal and vertical dimensions, 
should be designed following PIANC 
(International Navigation Association) 
guidelines. The definition of the required 
UKC (Under Keel Clearance) is also 
a critical aspect in this stage. These 
results can be optimised using real-time 
simulator that will also allow defining a 
safer access.

Operational procedures
Before LNG carr iers can access a 
terminal, operational limits must be 
defined. International standards are quite 
demanding as safety aspects prevail on 
LNG. So, tide and current limits, wind 
and wave thresholds, as well as visibility 
depend on ship size.

Tug requirements depend on LNG 
carr ier dimensions, and met-ocean 
conditions need to have a clear definition. 
The use of tugs during the approach 
manoeuvre, berthing operations, the need 
of a stand-by tug and finally the type, 
number and required bollard pull need 
to be defined, taking into account the 
efficiency in waves of each particular unit.

T h e  p r e l i m i n a r y  l i m i t s  a n d 
requirements are obtained based on the 
existing guidelines. However, the use 
of more accurate tools, such a "fast-
time numerical models" or "real-time 
simulators" allow a better definition of 
these factors.

In the same way, the mooring layout of 
design ships must consider the local met-
ocean conditions. Depending on the main 
particulars of ships and the admissible 
motion limits (arm disconnection), a 
mooring optimisation can then be defined 
to optimise the availability (opposite of 
downtime) of a terminal. The cost-benefit 
of this kind of analysis is very profitable 
and the optimised fenders, hooks and 
mooring layout can be proposed. This 
kind of study is especially recommended 
for partially exposed terminals, which 
require a precise definition of the wave 
conditions at berth.

The traffic analysis will define the 
LNG requirements. Safety distances, 
one-way traffic, channel priority, LNG 
transfer safety area and passing distances 
all must be taken into consideration.

Nowadays, larger ships are sailing 
through the seas. From the conventional 
LNG carriers (125.000–145.000m3), new 
ship classes have been constructed such 
as the Q-Flex (216.000 m3 in 2007) and 
Q-Max (266.000 m3 in 2008). It is also 
normal that this new traffic with higher 
capacity, dimensions and displacement 
features a different propulsion and 
steering system which means operational 

procedures must be reviewed (adapt/
upgrade operation in terms of tugs, 
limits, equipment, upgrade infrastructure, 
dredging, jetty). A joint analysis including 
terminal operator, maritime authorities, 
pilots, tugs, shipping companies and 
engineering companies is the most useful 
procedure to agree on updated operation 
procedures.

Nautical Risk Assessment 
E v e n t u a l  r i s k  s c e n a r i o s  ( v e s s e l 
groundings, collisions, etcetera) must 
also be evaluated. The consequences 

of such incidences can be estimated 
with the proposed tools and preventive 
or corrective measures can be defined 
accordingl y. Once  the  nav igat ion 
conditions are defined, the consequences 
of extraordinary events must be analysed 
(propulsion or steering failures, reduced 
visibility, positioning errors, sudden 
increase in wind speed) either caused 
by the LNG vessel or ships operating in 
adjacent berths. 

These type of events go beyond the 
usual difficulties for ship steering in 
normal manoeuvres. The objective 

Figure 2: Simulation Center (3 bridges)

Figure 3: Simulation study with Maersk Triple E container vessel

Figure 1: Real time simulator. Full Mission. Siport21
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of  these  s tudies  i s  there fore  the 
identification, analysis and evaluation of 
different risk hypotheses which could be 
expected during the development of LNG 
and oil operations. As a result, preventive 
or corrective actions and measures will be 
defined and tested. As a reference, IMO 
recommendations will be considered 
regarding risk situations. 

This information will be used as a basis 
for the definition of navigation restricted 
areas and the elaboration of contingency 
plans and will be a critical aspect during 
the HAZID/HAZOP processes. This 
will create a global approach coordinating 
all the information with all the involved 
agents (terminal, port authority, port 
operators) and will define a clear criteria 
to adopt for the normal emergency 
operations of the terminal.

Simulation training
As a final step in the design process, 
a  spec i f i c  t r a in ing  p rog r am c an 
offer captains and officers previous 
familiarisation with the new vessels 
and navigation and key areas vital for 
safe manoeuvring. For this purpose it is 
important to conduct a detailed analysis 
of the available data in the preliminary 
stages of a study. The selection and 
modelling of representative scenarios 
and the definition of a proper simulation 
program to cover the aims of the project is 
necessary. This kind of analysis will create 
improved knowledge of local conditions 
and manoeuvring strategies, as well as 
better communication procedures between 
the involved technicians. 

Conclusion
Specific tools and their application in 
the complete design process of port 
terminals (infrastructure and equipment), 
establishment of operational rules (access, 
towing, load/unload), risk assessment 
and contingency plans (dangerous 
goods terminals) and the transfer of this 
information to the stakeholders through 
training have been listed.

Port infrastructure is designed for 
an operational life time that lasts more 
than a vessels life time. Therefore, it is 
frequent that ports and terminals have 
to accommodate vessels with dimensions 
over those initial ly projected. This 
is happening with LNG carriers in 
particular. New vessel classes force a 
review of terminals and require the 
participation of several stakeholders. 
Therefore all parties have to come to 
an agreement on updated operational 
procedures, which might include defining 
training programs for masters, officers 
and pilots prior to the access of new 
vessels.

Figure 4: Training course at Bahia Blanca LNG Terminal (Argentina)
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When it comes to technology that can 
help to increase safety and efficiency in 
ports, one of the most significant areas 
to focus on is ship movements within 
ports. This article provides suggestions 
on the best practices to meet the 
increasing demands on port infrastructure.  
Recommendations are given for providing 
the safest, most efficient manner for 
moving ever increasing sizes of ships in 
and out of their berths.

Factors to consider
Part of the problem is in the infrastructure 
of a port itself and how wharves have 
been constructed. Other considerations 
must account for what kind of fenders are 
fitted at a wharf and how bigger ships are 
affecting them. 

The British Standard on the subject, 
BS6349 Part 4, recently updated its 2014 
edition to read:

A means of significant risk reduction 
is the installation of equipment on board 
the ship or on the berth to monitor the 
vessel’s berthing velocities, both normal to 
the berth and rotational as well as berthing 
angles to ensure that they are maintained 
within permissible operating limits. Such 
equipment could be either fixed jetty-
based systems with display units visible 
from the ship’s bridge, or portable piloting 
units carried by the pilot. 

This states that lower safety factors 
can be justified in the design of a wharf 
if suitable equipment is selected that will 
reduce risk. This constitutes clear guidance 
towards cost saving to structural designers 
so long as there is appropriate investment 
in risk mitigation technology.  

So, the big question is – what risk 
reduction measures are available and how 
do they measure berthing velocities and 
angles? 

Methods commonly employed include 
laser docking systems, though these have 
disadvantages in that each system only 
works at the berth on which it is fitted 
(not during the approaches), the points at 
which lasers are directed onto a ship are 
rarely the ends of the ship; there are hull 
reflectivity issues on some vessels.

Portable Pilot Units
The primary alternative that is being 
used worldwide, including in terminals 
which have very stringent requirements 
for accuracy, is the Portable Pilot Unit 
(PPU). Over the last dozen or so years, 
PPUs have come on in leaps and bounds 
in terms of reliability and accuracy. There 
is a plethora of such products offering 
varying levels of performance, so it can 
sometimes be a bit of a minefield sorting 
through the specifications to separate 
them. The following is intended to be 
a quick guide to the most important 
features to look out for.

System accuracy
Firstly, we need to understand what 
is meant by the word accuracy. When 
referring to accuracy, most people are 
referring to the precision with which the 
position of an antenna is known. In broad 
terms, for high quality receivers, this could 
be expressed as follows: 
GPS: 2.0-2.5m (95%)
DGPS: 50cm (95%)
RTK: 2cm (95%)

But any receiver can only output data 
for where its main antenna is. It doesn’t 
directly tell you anything about where a 
ship is. The position of the rest of the ship 
(in particular the other end of a ship) is 
determined by the navigation software in 
the laptop/tablet, using the following key 
information:

• Vessel dimensions
• Where the antenna is placed on the 

ship (the offsets)
• How accurate the heading data is 

(from the sensor)
Noting that items 1 and 2 above are 

relatively easily known, the most important 
factor in calculating the position and 
movement of the other end of the ship is 
to accurately know the heading of a vessel.

So the real question when determining 
the optimum PPU for any scenario, in 
addition to knowing how accurate you want 
the position to be, is to decide which system 
is going to offer the most accurate heading 
data. So how do we calculate heading?

Dual-antenna systems
D u a l  a n t e n n a  s y s t e m s  s u c h  a s 
Navicom D ynamics ’ HarbourPi lot 
range (HarbourPilot Lightweight and 
HarbourPilot Ruggedised) are at the top end 
of the PPU range. The primary reason for 
this is because they are able, independently of 
ship input, to work out a vessel’s heading.  

By employing complicated mathematical 
techniques on the received raw signals 
by the two antennas, these systems very 
accurately calculate the relative bearing 
of one antenna from another. Once the 
system is lined up with a vessel, this easily 
translates to the true heading of a vessel.

Since HarbourPilot is capable of 
calculating heading to an accuracy of 
approx 0.02 degrees, this means the error 
of the bow will be in the order of 7-10cm 
(3-4”), based on a 200 metre antenna to 
bow distance. With this level of accuracy, 
particularly when combined with the 
highest levels of positioning accuracy, 
the software can generate athwartships 
velocities as accurate as 0.02 kts (or 1 cm/
sec); as good as most laser docking systems.

Other advantages of a PPU include 

Better docking for 
both pilots and 
terminals

Peter Selwyn, Chief Executive,  
Navicom Dynamics, Auckland, New Zealand 
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the ability to record all of the data for 
later review, and the ability to relay data 
between ship and shore.

Single antenna systems
Other smaller and lighter PPUs may have 
only one GPS antenna. While none of 
these can directly measure the heading of a 
vessel, like any GPS they can work out the 
direction in which they are moving over 
time, but this is not the same as heading. 
While some, for example, Navicom 
Dynamics’ ChannelPilot, can use external 
input to calibrate their own internal gyro 
in order to give a very good approximation 
to the heading of a vessel, these systems are 
not really suited to the absolute heading 
accuracy required for the most delicate 
berthing operations.

ChannelPilot  has other benefits 
however, particularly during river or 
channel navigation, or even approaches 
to ports where challenging turns are to be 
made. Here, it’s independent GPS receiver, 
combined with the smoothed heading 
and independent Rate-of-Turn data 

from its internal gyro, make an excellent 
combination for pilotage use.

AIS based systems
Other PPUs operate on the basis 
of tapping into a ship’s automatic 
identification system (AIS) to extract data. 
For a variety of reasons, these systems 
are not recommended for the kind of 
important manoeuvres being discussed in 
this article. Two of the most significant 
drawbacks of AIS-based systems are:
• Heading data from AIS is only ever 

output to whole degrees, so there will 
be big jumps in heading, leading to big 
swings in calculated athwartships speed

• Data supplied to the ‘pilot plug’ is 
often updated at the same periodicity 
at which data is updated in external 
transmissions – commonly 4 seconds 
or 12 seconds under pi lotage 
conditions – again giving rise to big 
jumps at the next update

Conclusion
There are big advantages to using products 
like high-end PPUs as an alternative 
to laser docking systems in ports and 
terminals. Probably the biggest of these 
is that the system is available throughout 
the approach, not just in the last 50-100 
metres, giving full navigational support to 
the pilot once setup.  

During any swing it will give clearing 
distance ahead and astern, something 
that a wharf-based laser system can never 
offer; plus it gives clear graphical imagery 
on where a vessel is predicted to be in the 
next minute or two, assuming the existing 
dynamics persist.  

HarbourPilot Lightweight in use at  
Ponta da Maderia terminal in Maranhão, Brazil
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“The use of ChannelPilot and SEAiq Pilot is 

saving at least 15 -20% of the time it would 

take to berth without this aid.  Speed can be 

better controlled and leeway better accessed 

and used to advantage. ChannelPilot is a 

really clever bit of kit.”
– Kim Macpherson, Senior Pilot,   

 Port of Townsville

“It’s not that without it there would 

be no manoeuvre. The idea is to further 

increase the safety in those cases where 

the complexity is higher, where we need 

positioning and distance ”
– Bruno Tavares, Senior Pilot,    

 Port of Santos

Reliable, Safe, Precise and Efficient Every Time

Increasing port safety & efficiency 
worldwide for over a decade
Our PPUs have been tried and tested by marine pilots around the 
globe for over a decade, and are currently used in over 20 countries 
worldwide.

HarbourPilot provides marine 
pilots with the best information, 
completely independent from ship’s 
data, greatly improving port safety 
and efficiency. 

ChannelPilot is ideal for navigating 
narrow channels and some restricted 
manoeuvres. It’s small, lightweight 
and cost effective. 

GyroPilot Wirelessly retransmits 
AIS data, smooths heading and 
adds ROT. When AIS fails, it can 
supply position and COG for 
emergency usage.

COMING SOON

Phone +64 9 915 5330  |  sales@navicomdynamics.com
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PROOF
Due to the rapidly increasing demand 
for simulation in port and waterway 
deve lopment  pro jects ,  nav igat ion 
simulators have been considerably 
improved in the past decade, and they 
have now become essential validation 
tools for engineers in charge of such 
projects.

Stakeholders have recognised the 
benefits and tremendous added value 
of navigat ion simulators. Sensit ive 
deve lopment  p ro jec ts  p resent ing 
new challenges to navigation or the 
environment have caught the attention of 
official bodies such as Transport Canada, 
which now strongly recommend the use 
of simulators for any such project.

Modern simulation
A tremendous initial step forward can 
be made when there is the possibility of 
calling on a modern simulator capable 
of virtual ly representing al l  exist ing 
environmental conditions for any area, 
adding or modifying buildings or relevant 
structural elements, and using models 
identical to the ships that will most likely 
be calling at the proposed facilities. 
A l l  manoeuvres,  sh ip movements, 
winds, currents, interaction between 
ships, the sea and channel banks, 
squat and so forth can be quantified, 
measured and recorded to produce 
comprehensive reports for such purposes 
as discussions, validation, compulsory 
official control stages, and presentations 
to various authorities, for instance, at 
public hearings. 

Wel l  conducted s imulat ions wi l l 
reveal limitations, establish or confirm 
operational l imits, help in assessing 
the risks involved and in establishing 
p rocedures  fo r  sa fe  ope ra t i ons . 
C o o p e r a t i o n  b e t w e e n  p r o j e c t 

management teams and pilots ensures 
that local distinctive features are taken 
into full account. The central virtual bridge 
section linking the original technical 
project to its final practical outcome will 
be a success if all parties have properly 
played their role in the various stages of 
the project. 

Key factors
Local experience and knowledge are key 
factors that must be taken into account 
throughout the development of any 
project. All major engineering projects 
need to validate important elements, 
though not limited, to:
 On-site restricted available space or 

restrictions in the port approaches
 Protected wildlife and flora
 Traffic density and type
 Surrounding population density
 Existing port infrastructures near the 

proposed development site
Environmental factors such as:
 Prevailing wind conditions
 Strong and variable currents
 Difficult winter conditions such as fast 

or moving ice
 Year ly percentage of restr icted 

visibility
 Water depth
 Aerial obstructions
 Underwater obstructions
 Heights of waves or swel l  at a 

particular dock
Furthermore, public interests and 

concerns are issues that must be 
seriously addressed. The general public 
needs to know that the potential impact 
on their lives and environment have been 
thoroughly evaluated. Simulation can be 
used to produce videos for viewing by 
the public. In addition, scheduled on-site 
simulator visits can provide a visual 

overview of the development project 
team’s efforts to eliminate all potential 
risks and hazards before going ahead 
with the actual development project.

Risk-analysis
Simulations are an inherent part of 
any risk-analysis study for any port 
development project where the type 
and size of vessels will be a determining 
fac to r  i n  ach iev ing  the  requ i red 
objectives.  

Navigation simulation: 
an essential port tool

Paul Racicot, Director, 
Maritime Simulation and Resource Centre (MSRC), Quebec, Canada

One of the four interactive 
bridges at the MSRC
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The Maritime Simulation and Resource 

Centre (MSRC) is unique as it is owned 
and operated by the Corporation of 
Lower St Lawrence Pilots and has:
 A cutting-edge Kongsberg Maritime 

simulator continually updated by 
means of annual upgrades

 The required in-house expertise, 
provided by a team of eff ic ient 
operators, and facilities to undertake 
any feasibility studies in either port 
development or particular navigational 

conditions
 In-house capabi l i ty for bui ld ing 

geographic databases anywhere in 
the world

 In-house capability for developing 
realistic mathematical ship models;

 Act ive tug masters to operate 
tugboats when required

 A pool of 76 pilots for consultation 
who all hold command certificates 
and  a  wea l th  o f  nav iga t iona l 
experience as ship-handling experts 

and specialised instructors 
 Four interactive ship bridges that 

can be customised to represent any 
type of vessel, including tugboats, in 
addition to an unlimited number of 
virtual vector tugs if required 

The outstanding asset of the MSRC 
is  that  i t  prov ides the necessary 
link between an initial project team, 
particularly engineers and consultants, 
and end-users (pilots in cooperation with 
shipmasters).

MARITIME SIMULATION AND RESOURCE CENTRE
IN ASSOCIATION WITH PORT TECHNOLOGY INTERNATIONAL
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As an example of the importance of 

this link, there are many cases where 
tug power had initially been evaluated 
theoretically but the pilots’ experience 
revealed that the tug power would not 
be sufficient to counteract the effect of 
currents and wind in some situations. 
Again, local knowledge is a key factor 
that must be taken into account in any 
port development project. 

An error in tug power evaluation is 
not without consequences, even at the 
simulation stage. If the bollard pull of a 
tug model on hand is virtually increased 
or decreased to match the theoretical 
tug power, the end result will not be as 
close to real life as it will be if the tug is 
purpose-built with a specific bollard pull, 
and this may result in some inaccurate 
data. Ship’s hydrodynamics are very 
complex, and only models built purposely 
to achieve results closely matching those 
of real ships can be used in projects 
when there are so many issues at stake.

About the author
Paul Racicot has been in the maritime 
industry for over 35 years. He started as 
a navigation officer on tankers, acquiring 
experience in the Canadian Arctic, and 
later moved on to become a manager 
for the Institut maritime du Québec. 
He joined the Corporation of Lower St. 
Lawrence Pilots in 2006 to take charge 
of operations, planning and business 
development of the MSRC. Paul earned 
his MBA from the Université du Québec à 
Montréal in 2007.

About the organisation
Founded in 2005, the Maritime Simulation 
and Resource Centre (MSRC) has been 
purposely built to function as a total 
turnkey port procedural development 
centre. It is one of the few facilities in the 
world offering a full range of simulation 
options ranging from a stand-alone 
desktop simulator to four fully interactive, 
manned tug and large vessel simulators. 

The MSRC also features an in-house 
database compilation capability which 
makes it possible to build, modify or 
customise simulated geographic areas 
to suit client-specific requirements, as 
well as ship models. Its extremely unique 
combination of human and physical 
resources enables the Centre to provide 
ful l  turnkey service for operat ional 
feasibility studies.

Enquiries
Maritime Simulation and 
Resource Centre
271 de l’Estuaire Street
Suite 201
Quebec, Canada
G1K  8S8

Tel: 418 692-0183
Fax: 418 692-4262
Email: info@sim-pilot.com
Web: www.sim-pilot.com

Top: This 320m Post Panamax ship model was specifically developed for a project conducted 
by the MSRC for the Halifax Port Authority, using the KM Ship Model Development Tool. The 
validation of the various hydrodynamic parameters was performed by the MSRC’s staff and 
senior pilots. (Results are always shown to consultants before actual simulations.); 
Bottom left: As part of the preliminary analysis of an LNG project on the Fraser River, Canada, 
and in conjunction with the application for various approvals and certifications, a manoeuvring 
study was commissioned. WesPac has requested the services of the MSRC to assess the 
navigational feasibility of transiting LNG vessels with capacities of 60,000 CFM and 80,000 
CFM, loaded to a maximum draught of 11.0 metres, to and from the proposed dock, using four 
interactive bridges for Tug Escort and Docking operations; 
Bottom right: Navigation Simulation Study for a new coal terminal in Colombia. Capesize vessel 
with ASD tugs, using four interactive bridges

A comment from one of 
the owners of the MSRC, 
Captain Simon Pelletier, 
CLSLP pilot and President 
of the International 
Maritime Pilots' 
Association (IMPA) 

The safe navigation of thousands 
of vessels in the Lower St. Law-
rence pilotage district depends 
on our expertise. Every year, we 
sail on a growing array of increas-
ingly sophisticated ships. These 
new classes of tankers, cargo 
and cruise ships are faster, larger 
and more reliant on increasingly 
advanced propulsion-control sys-
tems with integrated, sophisticated 
electronic navigation technology.  
 
This means our pilots must 
constantly apply their extensive 
knowledge of local conditions to 
the varying performance charac-
teristics of a large number of ship 
classes. Technology is changing 
what we need to know in order to 
properly discharge our duties and 
the MSRC gives us an opportunity 
to offer users an outstanding level 
of service.
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The petro-chemical sector and the port 
sector are closely interlinked. Oil and 
oil products are important commodities 
for ports and many of the largest ports 
have reserved considerable parts of their 
port area for the petro-chemical industry. 
Refineries and storage facilities are located 
in or next to some of the world’s largest 
ports, such as in Singapore, Rotterdam and 
Houston. 

Global oil sector 
A global restructuring of the industry 
is ongoing. Refineries are increasingly 
located in oil-producing countries and 
refineries close to consumer markets are 
being rationalised. Refineries in OECD 
countries have to deal with overcapacity 
and competition from other parts of the 
world where energy costs are lower. Ports 
are impacted by these developments. 
Refineries in many port areas have closed 
in ports such as Rotterdam, Marseille and 
Milford Haven. 

This is a trend that will continue. 
According to the World Energy Outlook 
2035 of the International Energy Agency 
(IEA), refineries will be confronted with a 
complex set of challenges, with nearly 10 
million barrels per day of global refinery 
capacity are at risk, with refineries in 
the OECD countries, and Europe in 
particular, among the most vulnerable. 

This restructuring of the industry has 
clear economic impacts on port regions. 
Our analysis of ports in North-West 
Europe indicates that the economic 
linkages between the petro-chemical sector 
and ports are stronger than the linkages 
of any other sector, as illustrated by the 
inter-industry linkages apparent from 
multi-regional input-output analyses that 
we have undertaken for various countries. 
In some ports, the petro-chemical cluster 
provides strong cluster effects with many 
industrial interlinkages within a port 
region. Therefore, a lot of economic value 
has been added and jobs are at risk from 

this ongoing restructuration. 

Oil port to energy port
Port authorities are general ly well 
aware of this and are moving towards 
diversification: from oil port to energy 
port. Ports as diverse as Rotterdam, 
Gothenburg, Oostende, Marse i l l e 
and Dunkirk all market themselves as 
energy ports; as increasingly green and 
sustainable. In practice, ‘energy port’ can 
mean different things. We will distinguish 
three different strands often found in these 
energy ports: 
• To stimulate renewable energy 

sources
• To use existing infrastructure for 

new energy sources
• To use ‘waste’ as energy 

New renewable energy
Various ports have been active in 
introducing renewable energy sources to 
power their activities. Port planners have 
installed solar panels on warehouses and 
other buildings in their ports. Wind 
turbines have become a familiar sight in 
many ports; e.g. the Eurogate-terminal 
in Hamburg has its own wind turbines to 
provide energy for powering its terminal. 
However, renewable energy sources are 
not limited to providing power within the 
precincts of the port: some ports, such as 
Bremerhaven, have managed to become 
centres of a whole new off-shore wind 
energy sector, that brings new activity and 
employment to the port area. 

For some of the smaller ports, this form 
of service provision seems to have provided 
a source of revitalisation complementary to 
handling regular cargo. In many cases new 
renewable energy sources go hand-in-hand 
with handling and maritime services; many 
of the ports specialising in LNG facilities 
and storage also plan to provide LNG 
bunkering and possible other applications; 
the port of Hamburg will from Spring 
2015 operate a LNG power barge, that 

transforms LNG into electricity used to 
power cruise ships. 

Utilising existing infrastructure
Industrial restructuring has given an 
impetus to using existing infrastructure 
for new energy sources. The port area of 
Amsterdam has two biodiesel plants using 
organic residues and rapeseed oil, making 
use of existing infrastructure and facilities. 
Oil terminals can fairly easily store bio-
fuels, whereas coal-fired energy plants can 
blend bio-mass. In the Port of Venice, the 
refining scheme of a refinery of ENI was 
converted in a ‘green cycle’ to process high-
quality bio-fuels starting from biological 
feedstocks. 

So, there are interesting examples 
of the use of existing infrastructure for 
greener energy, but much more could be 
done, considering the potential of ports 
as nodes of the relevant infrastructures, 
industrial processes, flows of feedstocks 
and knowledge.  

Use of ‘waste’
We hear a lot these days about the 
‘circular economy’ and how this should be 
stimulated. Various ports have decades-
long experience with such initiatives that 
basically come down to using residual 
products from one sector as an input for 
other sectors. An example is Dunkirk, 
where the industrial heat from the Arcelor 
industrial plant in the port area has been 
used to provide district heating to 16,000 
homes since 1986. 

In the port-industrial zone of Fos, 
industrial synergies take place between 
the LNG terminal Fos Tonkin and Air 
Liquide since 1972. However, the crisis 
of the refinery sector and the decline of 
fossil-based energy has put circular energy 
on the agenda with more urgency than 
in the past. This provides possibilities 
to generate economic activity whilst at 
the same time improve environmental 
performance. 

Ports and the 
energy transition

Olaf Merk, Administrator Ports and Shipping, the International Transport Forum (ITF) at the Organisation for 
Economic Co-operation and Development (OECD), Paris, France
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As such, ports could be exemplary 
drivers of urban green growth, where the 
port complex provides utility services 
to the city : such as in the Port of 
Amsterdam in which a waste and energy 
plant transforms urban domestic waste 
into electricity and heat via a district 
heating system, while sewage and sludge 
is treated and transformed into bio-
gas and bio-LNG that could be used to 
power cars and ships.  

The role of ports
Ports have a role to play in facilitating this 
energy transition. Most port authorities 
have now evolved into landlords, mainly 
engaged in negotiating and monitoring 
concessions or other contracts with 
terminal operators and industrial actors. 
Staging an energy transition requires 
efforts beyond this landlord role. It means, 
first of all, a very clear mapping of existing 
industrial linkages within the port-
industrial area must be taken in order to 
discern what the flows of inputs, outputs 
and residual products are that could 
possibly be used in a circular way. A nice 

example of this is the mapping done in 
Dunkirk a few years ago. 

The next step is  the creation of 
a  platform in which the different 
relevant actors are brought together in 
order to continuously explore potential 
synergies. This is essential to create trust 
between companies that could be each 
other ’s competitors. Such a network 
also helps to better define investments 
needed to reap new synergies; this 
could be investments in infrastructure, 
for example; pipelines needed to bring 
residual products such as steam from one 
firm to another. 

In short, in order for this to work, port 
authorities would need to become more 
entrepreneurial and develop into some 
sort of a network manager. If a port and 
its stakeholders manage to realise a real 
energy transition, they will also have 
made an important step to improve the 
acceptability of the port vis-à-vis the 
citizens of the port-city, as the port will 
continue to be a driver of local economic 
growth, and vitally, it will have reduced the 
adverse environmental impacts.

About the author

Olaf Merk is Administrator, Ports 
and Shipping, at the International 
Transport Forum (ITF) at the 
OECD. He has directed studies on 
ports, port-cities, and port regulation 
and governance. He is the author of 
various OECD books, most notably 
“The Competitiveness of Global 
Port-Cities”. He is also lecturer at the 
Institute for Political Science (Sciences 
Po) in Paris. Prior to the OECD, he 
worked for the Netherlands Ministry 
of Finance. He holds a Master’s degree of Finance. He holds a Master’s degree 
in Political Science from the University 
of Amsterdam.

About the organisation

The  In t e r na t i ona l  Tr an spo r t 
Forum (ITF) at the Organisation 
for Economic Co-operation and 
De ve lopment  (OECD) i s  an 
intergovernmental organisation with 
54 member countries. It acts as a 
strategic think tank for transport policy 
and organises an Annual Summit of 
Ministers. The next Annual Summit 
will take place 27-29 May 2015 in 
Leipzig, Germany.

Enquiries

ITF/OECD
2, rue André Pascal
75775 Paris Cedex 16, France
+33.1.45241660
olaf.merk@oecd.org
twitter: @o_merk
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For nearly 40 years Musco has led 
with vision and a pioneering spirit—
incorporating new technology, such as 
the LED light source, and engineering 
new solutions that are complete, industry-
leading, and provide new possibilities for 
customers around the world. 

“Whether it’s an HID or LED source, 
our Green Generation Lighting system is 
a complete solution,” said Jeff Rogers, 
President of Musco World. “Our team of 
lighting certified engineers provide cost-
effective designs for each customised 
system. We offer  everyth ing f rom 
foundation to pole top—whether they’re 
new poles or we’re retrofitting onto 
existing poles. And our Light-Structure 
Green system includes a compact precast 
concrete base to help maximise the space 
around the base of the poles.”

At the heart of Musco’s mission is 
customisat ion. Musco understands 
that no two customers, or projects, are 
alike. Its global team of trained experts 
approach each project with an open mind 
and innovative mindset to ensure that 
each of its thousands of customers—
located on every corner of the globe—is 
getting a lighting solution that meets its 
unique needs. 

That distinctive level of customisation 
is matched by the kind of leading-
edge technology and engineering that 
consistently pushes the boundaries. 
Musco’s advanced optics and unique 
reflectors for its systems deliver lighting 
with pinpoint precision and dramatically 
reduce spill light and glare. For instance, 
when Musco installed its LED system 
at the East Span of the San Francisco-
Oakland Bay Bridge, each of the more 
than 48,000 LEDs were aimed and 
directed in a way that created an even 
wash of l ight across the roadway, 
significantly reducing glare and making it 
safer for the 300,000 drivers who cross 
the bridge daily.

Another aspect that sets Musco 
apart is the company’s longheld belief 
that the completion of an installation 
signals not the end, but the beginning 

of a partnership. With Musco’s Control-
Link Controls and Monitoring system, 
customers enjoy 24/7 support and 
assistance.

Control-Link delivers a reliable network 
of system support, helping customers 
monitor their system’s performance and 
manage their facility’s lighting remotely. 
Musco’s team of trained staff help 
customers schedule when their systems 
should be operating and monitor when 
maintenance is needed.

Through Control-Link, customers 
enjoy the peace-of-mind that comes 
with knowing that Musco will be there all 
day, every day. In fact, Musco operates 
nearly four million schedules each year 
for customers around the world, and 
remote on/off scheduling can be done 
via the company’s easy-to-use website 
and mobi le app. Control-Link also 
helps cut energy consumption through 
efficient scheduling, and eliminates time 
consuming legwork for facility staff. 

Frankenbach Vehicle Logistics 
Center
In 2014, Musco partnered with the 
Frankenbach Vehicle Logistics Center in 
Hesse, Germany, to install a new Light-
Structure Green system with an LED 
light source. Built in 2014, Frankenbach 
is located near a residential area, and 
its owners were committed to a broad 
array of sustainability initiatives. So the 
facility—which handles approximately 
1,500 vehicles at full capacity—needed 
an energy efficient lighting solution that 
provided superior light control.

Musco’s LED system proved to be 
an ideal fit at Frankenbach. Musco’s 
unparalleled capabilities in directing light 
helped eliminate off-site spill light and glare 
into the surrounding residential areas. 
The LED light source complemented 
F r a n k e n b a c h ’s  c o m m i t m e n t  t o 
sustainability by increasing the facility’s 
energy efficiency by reducing energy 
consumption by 77% compared to typical 
floodlights. The system’s dimming controls 
add to its efficiency, allowing for additional 

savings when full power isn’t needed. 
The installation of Musco’s system fit 

into the tight schedule of the construction 
of this facility, ensuring that the lights were 
operational before the facility opened. 
With the long life and efficiency of the 
LED light source, Frankenbach expects 
to realise a savings of US$575,136 in 
operating costs over the next decade. 
And thanks to Musco’s industry-leading, 
10-year comprehensive warranty backed 
by a global team of trained technicians, 
maintenance of the new l ights at 
Frankenbach is eliminated.

BNSF Railway Rivergate 
Terminal
Covering nearly 11 hectares, BNSF 
Railway’s Rivergate Terminal in Portland, 
Oregon, has the capacity to handle nearly 
1,700 vehicles, and is operational 24/7. 

In order to provide a safer work 
environment, BNSF determined that a 
new, state-of-the-art lighting system 
was needed for the Rivergate Terminal. 
So BNSF identified Musco as the ideal 
partner, and its Light-Structure Green 
system with an LED light source as the 
perfect solution. Having worked with 
Musco on more than 15 facilities around 
the United States, BNSF is no stranger to 
the benefits of Musco’s innovative lighting 
solutions. 

As expected, Musco designed a system 
that was easy to install, maximised the 
available space around the poles, and 
cut off-site spill light and glare. The new 
LED system significantly reduced energy 
consumption and eliminated maintenance 
costs over the next decade. 

Leading the way
No other company in the world has 
brought the vision, innovation, and 
commitment to providing complete lighting 
solutions for HID and LED systems as 
Musco. Whether it’s the largest ports 
and terminals in the world, major sports 
venues, or iconic national monuments, 
they turn to Musco because it’s a proven 
path to lower operating costs, reduced 

Large area lighting: 
leading the way
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energy consumption, premier light quality, 
and the most personalised support and 
service in the industry.

“Our global team of experts is dedicated 
to always being there for the customer,” 
said Rogers. “From evaluating the benefits 
and determining the best system for 
their needs, to the design, installation, 
maintenance, and monitor ing, our 
solutions are built specifically for the needs 
of the facility.”

About the Organisation: 
For nearly 40 years, Musco Lighting 
has special ised in the design and 
manufacture of sports and large area 
l ighting solutions around the world. 
Musco has pioneered systems using 
metal halide and LED technologies that 
have made dramatic improvements in 
energy efficiency and provided affordable 
ways to control spill l ight and glare. 
Musco has a global team of experts 

that partner with customers to plan, 
complete, and maintain a cost-effective, 
trouble-free lighting solution for their 
facility. 

Enquires
www.musco.com
lighting@musco.com 

Top and bottom right: Frankenbach Vehicle Logistics; Bottom left: BNSF Rivergate

Edit ion 66: May 2015   143 



Prince Rupert is located in British 
Columbia, Canada, and is home to the 
shortest trade route between North 
America and key Asian markets. We 
have five terminals that service bulk, 
container and cruise ships, with plenty 
of land available for future development. 
At present, the port is in the process of 
developing berthing facilities for LNG and 
potash. 

Working at Prince Rupert means we 
are lucky enough to be located within 
a beautiful physical setting, so the 
need to protect and sustain our natural 
environment is an obvious priority for us 
as a port authority.

We started by joining the Green Marine 
program, which defines best practices 
for its industry participants and works 
to reduce the environmental footprint 
by the marine industry by undertaking 
concrete and measurable actions. An 
important part of being a participant 
in Green Marine is working with a 
common group of ports and partners 
around North America who are all 
working on environmental stewardship. 
One of the criteria in the program is the 
implementation of an incentive program 
which adjusts harbour dues based on 
environmental performance, and so we felt 
that it was the right time to implement 
something along these lines for the Port of 
Prince Rupert.

Incentive program 
Although strategically placed, Prince 
Rupert is a small port in relative terms 
and as such has low emissions. However, 
we are a growing port with a projected 
increase in the volume of ship calls, 
thus there is an interest in protecting 
both local air quality and managing 
greenhouse gas emissions.

Furthermore, there is a strong mandate 
from our executive and board for 
stewardship and sustainability. This has led 
to a number of environmental initiatives 
– for example, we installed shore power 
facilities for Fairview Container Terminal 
long before the majority of ships had the 
capacity to plug in. 

Our Green Wave vessel incentive 
program fa l l s  within our  broader 
environmental sustainability plan, which is 
just one of many initiatives we are working 
on. This program aims to recognise 
and reward vessels that have a lower 
environmental footprint. We do this by 
offering three tiers of discounted harbour 
dues, increasing the discount based on the 
superior performance of the vessel.

O n e  o f  t h e  r e a s on s  we  wo rk 
collaboratively with other ports is to help 
influence and improve the performance 
of the shipping industry. If it was just one 
port offering an environmental program 
it wouldn’t have much impact, however, if 
you look at both our port and Port Metro 
Vancouver – the two biggest ports on the 
Canadian West Coast – we have similar 
programs, so together we can help to 
make a difference. We are also joining 
a community of other ports around the 
world and working on these issues in 
common.

How it works
We are a small port with small staff, 
and we needed to make our program 
achievable internally (so there was not too 
much paperwork) and to test the process 
and its uptake in industrial practice. We 
started by using the ESI (Environmental 
Ship Index) rather than the full suite of 
environmental criteria, and as the vessels 
were already rated by a third-party, it was 
easy to look at the scores of ships. 

The outcome from the pi lot  in 
2013 was that six ships qualified – all 
containerships – with a total of 20 
port calls. Our clear feedback from 
the industry stated that there were not 
enough ways for vessels to qualify. As a 
result, and to ensure we had a robust 
program, we developed a range of ways 
in which vessels could qualify. Six months 
later, on January 1, 2014, we launched the 
full Green Wave program.

There are a number of different ways 
vessels become eligible for rewards: for 
example, by using lower than required 
sulphur fuel, or through a suite of 
environmental programs. In 2014 we 
built on to ESI by adding the Green 
Marine program, RightShip’s Greenhouse 
Gas (GHG) Emissions Rating and 
Environmental Star Rating, Green Award 
certification, EEDI (Energy Efficiency 
Design Index) and the Clean Shipping 
Index.

R i g h t S h i p  i s  a  m a r i t i m e  r i s k 

The environmental 
incentive program at 
Prince Rupert

Jason Scherr, Manager of Environmental Sustainability,  
Prince Rupert Port Authority, British Columbia, Canada 
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m a n a g e m e n t  a n d  e n v i ro n m e n t a l 
assessment organisation that aims to 
lead the way in safety and environmental 
sustainability. Its comprehensive online 
system is accessible twenty-four seven 
and provided up-to-the-minute data 
from over 76,000 ships and thousands of 
maritime companies to deliver instant and 
reliable marine risk and environmental 
sustainability assessments.

R i g h t S h i p  a l s o  o f f e r s  t w o 
complementary sustainability ratings 
- the Environmental Star Rating, and 
Greenhouse Gas (GHG) Emissions 
Rating. In total, 65% of vessels calling at 
the port have qualified using RightShip’s 
GHG Emissions Rating, making it the 
most popular and applicable measurement 
at Prince Rupert. In terms of statistics, 
44.9% of vessels visiting the port have 
qualified for environmental discounts, 
this equates to 197 qualifying calls in 
2014 of which 148 qualified through the 
RightShip program. Of the 140 unique 

vessels that called at the port in 2014 
and qualified for the program, 84% did 
so using RightShip's GHG Emissions 
Rating, making it the most popular and 
applicable measurement at Prince Rupert.

Plans for the future
We are raising the bar, revising and 
strengthening our program for the future. 
Impending mandatory changes stipulate 
that there should be just 0.1% sulphur 
in the North American ECA, meaning 
that we can’t reward sulphur content any 
longer: there’s no point in providing a 
reward for something that simply meets 
regulatory compliance.

We are providing rewards for reduced 
carbon dioxide emissions, working 
closely with the environmental rating 
organisations to define the qualifying 
measurement for our Green Wave 
program, including Green Marine, ESI 
and RightShip’s GHG Emissions and 
Environmental Star Rating.

One significant adjustment to the 
program is that a RightShip A-rated 
vessel will now qualify for the top tier 
in Green Wave. This matches Port 
Metro Vancouver, elevating the A-rating 
to the top discount in their EcoAction 
program. Other minor adjustments 
inc lude a focus on GHG in Green 
Marine criteria and a Tier 2 criteria for 
EEDI ratings.

Industry engagement  
We realised we needed to engage decision-
makers at shipping lines to let them know 
about Green Wave and explain why we 
were doing this and the benefits to them. 
We publicised the Green Wave program 
widely when we launched it, concentrating 
heavily on our engagement with shipping 
agents. We educated them on how it 
worked, and ensured the application process 
was simple. We also worked directly with 
our major shipping lines so they too could 
understand the program’s benefits. 
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Building momentum
From the s tar t , we had a  s t rong 
commitment from management and 
the board to pioneer environmental 
stewardship. The most difficult part of 
the process was developing our own 
understanding. Questions we had to 
answer revolved around how many vessels 
would call, and what the financial impacts 
on harbour dues would be. The most 
difficult part was the need to do a good 
quality cost-impact analysis. 

Internally, we also had to design the 
application process. There needed to 
be collaboration across a number of 
departments to make this work. Today, 
it takes very little manpower to see what 
these ships are rated and to complete the 
paperwork. Our aim now is to make sure all 
ships that call at the Port of Prince Rupert 
know about the Green Wave program and 
have an easy application process. 

Measuring success 
For us, there are four measures of success. 

Participation and engagement with the 
shipping lines is very important. Our aim 
now is to make sure all shipping lines are 
aware of the Green Wave program, and 
that vessels calling in to the Port of Prince 
Rupert also know about it and have an 
easy application process. 

The program will also encourage vessels 
with a lower environmental footprint 
to call at the port. It will have a positive 
impact on managing local air quality while 
the port continues to develop and grow. 

Col laborat ion between the Por t 
Authority and the various environmental 
certification organisations (including 
RightShip, ESI, Green Maine and Green 
Award) is critical to developing the 
framework that allows for meaningful and 
successful incentive programs. 

Final ly, continuing to develop a 
network of incentive programs throughout 
various ports around the world fosters a 
collaborative approach to working with 
the marine shipping industry to improving 
environmental standards together. 

About the author

Jason Scherr is responsible for the 
development and implementation 
of the Environmental Sustainability 
Plan for the Prince Rupert Port 
Authority. He has worked for twenty 
years in the field of fisheries and 
environmental monitoring. Jason 
is the lead for the Green Marine 
Program and fronts the collaborative 
efforts around the environment at 
the Port of Prince Rupert through 
the Port Environmental Stewardship 
Committee. He has developed strong 
partnerships throughout the marine 
shipping industry. He is an alumnus 
of the University of Victoria (with 
a degree in Geography, History and 
English) and served two years as the 
President of the Prince Rupert and at 
the District Chamber of Commerce.

About the organisation

The Port of Prince Rupert is Canada's 
leading edge port in trade growth, 
maritime safety, environmental 
s t e w a rd s h i p  a n d  c o m mu n i t y 
partnerships. With the distinct 
advantage of being the closest North 
American port to Asia by up to three 
days, the Port of Prince Rupert is 
uniquely positioned on the shortest 
trade route between the world's most 
dynamic economies. It is an ideal 
location to serve shippers and producers 
and to facilitate trade and growth for 
the Canadian economy. With five 
world-class terminals, including the 
fastest-growing container terminal in 
North America, and ample industrial 
land ready for development, the Port 
of Prince Rupert is growing Canada's 
trade with Asia's fast growing economies 
safely, responsibly and sustainably.

Enquiries

Telephone: +1 250 627-8899 
Email: pcorp@rupertport.com 
Web: www. rupertport.com
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PROOF

Schneider-Electric 
C o m p l y i n g  w i t h  e n v i r o n m e n t a l 
regulations and being energy efficient 
are key commercial differentiators in the 
shipping industry. Counting with these 
differentiators requires of having good 
knowledge of technology’s effects, side-
effects and operational implications. 

Shore connect ion has proven to 
be a longer term solution when we 
look at the implementation, logistical, 
environmental and financial aspects 
of vessels’ operations at berth. Shore 
connection, enables ships to turn off their 
diesel engines and connect to on-shore 
electric power. Shore-based electricity 
then runs all onboard services required 
at berth such as safety, ventilation, air 
conditioning, ballast, etc.  

Shore Connection On-board 
installation
S h o re  C o n n e c t i o n  o n - b o a rd  i s 
conceived to reduce the environmental 
impact of ships at berth. This technology 
is also able to increase the energy 
eff ic iency of these moor ing ships. 
To use power from the shore-based 
electricity grid, ships must be either 
built or retrofitted with equipment that 
enables the connection to shore grid, 
synchronizes the power changeover 
from shore to ship and connects the 
incoming power supply to the ship’s 
auxiliary power system. 

A case study: La Meridionale
La Meridionale is a shipping company 
that manages three vessels between 
Marseille and the island of Corsica in 
France. This company has been strongly 
investing in having more environmental 
driven operations for several years. 
Now, special attention has been given to 
reduce the impact of the activities of their 
vessels at berth. This is mainly because 
of the health impact for citizens in the 
surrounding areas of Marseille. This area 
is fast evolving and ever increasingly 
becoming residential and industrial. 

For these means, Schneider Electric 
proposed a Shore Connection solution 
to La Meridionale that enables them to 
connect their ferries to the ports electrical 
network when they are at berth. 

What were the objectives of La 
Meridionale?
The project of shore connection in 
the 3 ferries of La Meridionale had two 
objectives:
 First an environmental objective, to 

cut completely the emissions of NOx, 
SO2 or CO2 and other pollutants at 
berth, which will highly benefit the city 
of Marseille. 

 Second an economical objective, to 
reduce fuel consumption by saving the 
diesel consumed by the generators 
that are normally used at berth.  

Which entities were implicated 
in the process?
Schneider Electric provided a global 
solution, which includes the mechanical 
and electr ical scope in partnership 
with STX, one of the biggest shipyards 
on the market. The regular discussions 
between the three parties STX, Schneider 
Electric and La Meridionale, allowed the 
validation, implementation and delivery 
of the solution. The participation of the 
ship repair yard CNM (Chantier Naval de 
Marseille) facilities and its personal were 
needed to pursue this installation. 

How long does it take to make 
a retrofit?
Ships can be safely retrofitted in a 
relatively short time while in operation 
or dry docking, without an interruption 
of operations. The installation can be 
completed within 1 to 3 weeks per ship 
depending on the particular infrastructure 
of a ship. For La Meridionale, new areas 
had to be created in order to place 
all different equipment. This shipping 
company profited from a dry docking 
stop (3 to 4 weeks) to update different 
parts of its infrastructure, including the 

installation of shore connection facilities 
on-board.

What does the installation 
include?
Schneider Electric installed ship-to-shore 
connection rooms (starboard and port 
side) in the vessels. These had watertight 
hydraulic doors, which ensure sealing 
when the ship is sailing, and leave a 
passage for the cable when the vessel is 
docked and ready to be plugged. These 
rooms also contain the elements that 
allow commanding the medium voltage 
switchgears, circuit breaker associated to 
a protection relay, the physical electrical 
connection, and a control interface with 
the ship’s integrated automation system, 
or power management system. These 
systems allow the incoming power to be 
synchronized with the ship’s diesel auxiliary 
engines before the load is transferred 
without black-out. The rooms were located 
close to the hull and in convenient reach 
of the shore-side cables. The MV voltage 
equipment and the transformer were 
installed in a dedicated room on board.

How to operate the system 
once installed?
Onboard, when the system is up and 
running, the chief engineer or a staff 
member trained with ship's power 
management system can handle the 
power transfer. 

What is the case for a 
container on-board system 
installation?
For a container ship, the system is slightly 
different as the cable used to connect the 
ship to on-shore grid has to be stored on 
board.

To retrofit the vessel, the on-board 
system consists in container substation 
which embeds the MV switchgear 
associated to its control system and 
a cable reel used to store the cables at 
sea and to connect the ship to shore 
connection at dock.

How to make a ship shore 
connection ready
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Cut emissions in your port the most simple and cost-efficient way:
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From a reputational standpoint, the 
shipping industry has moved beyond 
its formative years towards an increasing 
maturity. The industry as a whole is now in 
the process of positioning itself as a broad 
collection of responsible global actors. 

Environmental awareness
Top of the agenda has been the insatiable 
demand for more responsible climate 
change policies given transportation 
generates approximately a quarter of 
energy related greenhouse gas (GHG) 
emissions globally and is the fastest rising 
source of emissions compared to other 
energy end-use sectors. 

Without aggressive and sustained 
policy interventions, transport carbon 
emissions could increase by 70% by 2050 
(outstripping all other sectors), which 
is politically and publicly unacceptable. 
Because the shipping industry moves 
about 80% of world trade volume, it comes 
as no surprise that the spotlight has finally 
turned in this direction. 

Over the past five years, the energy 
efficiency of cargo and container ships has 
become the subject of far closer scrutiny, and 
some big companies that charter them for 
transport have now vowed not to use vessels 
that perform poorly when it comes to fuel 
consumption or GHG, using efficiency 
rankings to steer financing decisions. 

Looking forward, regulatory desires 
for more stringent minimum safety and 
environmental performance requirements 
(well beyond voluntary obligations) will 
only increase; competitive pressures 
for more cost-efficient operations and 
credible and comparative information on 
environmental impacts will become far 
greater; and various public demands for 
greater transparency and sustainability will 
undoubtedly get much louder. It is against 

this backdrop that future reputational risks 
are shaped. The era of hyper-transparency 
has already arrived, and stakeholder 
expectations need much more careful 
management than ever before.

Regulatory demand
Various regulatory bodies are currently 
managing complex policy issues. The 
International Maritime Organization 
(IMO) recently presented a model for a 
sustainable maritime transportation concept 
which outlined the goals and actions the 
industry can embark on to provide safe, 
efficient and environmentally friendly 
transport systems. Some industry players 
have taken the initiative to improve safety 
and environmental performance beyond 
compliance by investing in a wide range of 
innovative systems and technologies. 

Yet this has not deterred the European 
Commission: it has proposed that owners 
of large ships using EU ports should 
report their verified emissions from 2018. 
Collective action on regulatory affairs 
issues will be essential to success but so too 
will instilling intra-industry ambition to 
force a competitive race to the top.

Societal pressures
Societal pressure is not only directed at 
government authorities and ship owners, 
but also at cargo owners, who are under 
increased pressure to do business with 
owners who operate vessels beyond just a 
compliance approach. It is therefore critical 
to understand expectations: upstream to 
producers in the supply chain; downstream 
to consumers; and more widely to other 
interested parties. 

The World Wildlife Federation (WWF) 
NGO lobby group recently published 
a report which estimated the economic 
size of the oceans (US$24 trillion) but 

it also highlighted the significant and 
unprecedented strain being put upon the 
marine ecosystem. Expect these serious 
forces to amplify their demands on the 
shipping sector in the future. 

Identifying issues 
An effective tool to identify economic, 
social and environmental issues that 
matter most to businesses and stakeholders 
is to perform a materiality assessment. 
Through scoring and ranking the issues 
most relevant to business, current or future 
challenges can be identified. 

As well as informing the corporate 
responsibility report, they beg the question: 
‘what to do next?’ - along the continuum 
of monitor, collaborate and communicate. 
During the past decade, effective industry 
wide consortiums and multi-stakeholder 
collaborations with competitors, NGOs, 
customers, and governments have formed 
with the ambition of collectively managing 
social and environmental impacts. 

This cooperation has made a significant 
contribution to the emergence of global 
responsibility standards for the wider 
sector. Big brand retailers are working 
alongside the Clean Cargo Working 
Group (CCWG) and Clean Shipping 
Index (CSI) to use tools and metrics to 
directly review and compare ocean carriers 
on their sustainability practices.

The industr y ’s  own expectations 
are further intensified with targets for 
continuous improvement. Brands can 
now also exercise greater control over 
costs through efficiencies in packaging, 
handling, and logistics, generated by some 
of the new tracing, auditing and reporting 
tools introduced to support supplier code 
of conduct certification and labeling 
schemes. 

By partnering with clients to help them 

Freight expectations:  
managing tomorrow’s  
reputational risks today

Scott Walker, Director, Sermelo, London, UK and 
Tom Clive, Senior Consultant, Sermelo, London, UK 
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reduce their environmental footprint across 
the supply chain, and even contributing to 
their annual report in a clear and concise 
way, shipping companies can become far 
more than merely a transporter of goods; 
they become a preferred partner towards 
a shared future, and a key asset within a 
multinational’s sustainability strategy. 

Equally, there are clear costs of not 
employ ing ef fect ive  susta inabi l i t y 
strategies and not being seen to service 
client demands in this arena. International 
surveys show that the value of a good 
reputation is particular ly important 
when it comes to a business’s ability to 
develop strong client relations, increase 
stakeholders trust in the company as well 
as managing and surviving corporate crises. 
And whilst there has been a proliferation 
of  market-or iented environmental 
initiatives for the maritime industry, the 
different (and sometimes competing) 
standards also have the potential to breed 
confusion for shippers and carriers. 

If the sector fails to work inclusively 
in setting standards that are equitable 
for all parties (such as SME ship owners 
and companies) future challenges await. 
Shipping associations must assess their 
obligations, both in developing common 
standards in the future, as well as in 
communicating progress.

Welcome to the dialogue age 
Businesses now have more access to all 
stakeholders with the ready availability of 
tools such as Twitter and owned platforms 
like blogs. The focus on transparency and 
authenticity, driven by the emphasis on 
corporate responsibility, has transformed 
the role of business communicators from 
simply developing and disseminating 
messages to now more meaningfully 
engaging with stakeholders. We have 
now entered ‘the dialogue age’, where 
stakeholders demand to participate in two-
way conversations and contribute to the 
debate, rather than merely be lectured at 
by corporations. Be warned: stakeholders 
have far greater power and reach than 
ever before to organise their actions, rate 
companies and shine their critical lights to 
mass audiences. 

Collaboration 
What will be increasingly important is 
businesses and their stakeholders finding 
alignment in search of solving their shared 
objectives. These transparent conversations of 
the future require corporate adaptation and 
a different mindset. What is critical is how 
the business world relates and contributes to 
the conversations stakeholders are having, 
and how they then voice a particular point 
of view that understands the sentiments of 
these public audiences. 

Companies need to differentiate 
themselves as ‘partners’ rather than merely 
service providers, shifting the mind-set and 
thus being more proactive in highlighting 
their positive contributions to society, as 
well as indicating their strategic alignment 
with customers and industry bodies. By 
doing so, trust can be built, which has 
arguably alluded the sector for too long.  

Hyper-transparency 
In today ’s era of hyper-transparency, 
ignorance is no longer a form of defence. 
Any organisation (no matter what industry 
they operate in) must create dialogue that 
drives behavioural changes and encourages 
collaboration between every stakeholder in 
our connected society. 

In Charles Dickens’ classical work 
Great Expectations he tells a tale of 
personal growth and personal development 
by exploring themes of responsibility, 
greater awareness and the acceptance 
of consequences from one's choices. 

The shipping sector’s journey is also an 
unstoppable journey towards acknowledging 
and meeting societal expectations. 

The companies that garner trust 
by creating value for stakeholders and 
shareholders will harvest the biggest 
opportunities and rewards. Sustained 
actions that demonstrate an unwavering 
commitment, a track record of doing the 
right thing and the agility to communicate 
this in an increasingly noisy environment 
will be the road to long-term success. 

Conclusion
As the boundaries between business 
and society erode and these interests 
i n c r e a s i n g l y  m e r g e , a d v e r s a r i a l 
r e l a t i on s h i p s  w i l l  b e c om e  m o re 
cooperative. A consensus will emerge that 
we are all responsible for our world and 
that we must work together – and in the 
end, we will all wonder how we could have 
ever thought otherwise.
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Security, 
Surveillance 

and Detection

“In many cases, the human element is both the strongest and weakest 
link in the armoury. Education is key to success.”
 
‘Increased risk of cybercrime in ports,’ page 153



W h i l s t  t e c h n o l o g i c a l  a d v a n c e s 
undoubtedly provide greater operational 
efficiencies and opportunities for port 
and terminal operators to mitigate their 
exposure to theft and fraud, unfortunately 
they equally benefit criminal organisations. 
As invasive cyber technology becomes 
more widely available, a greater risk to 
legitimate trade is emerging, exposing 
operators in the supply chain to economic 
and commercial damage. 

Supply chain vulnerability 
The ingenuity of thieves and fraudsters 
has always surprised unsuspecting victims. 
The stakes are high and it is clear that 
the international supply chain, which by 
its nature facilitates movements across 
borders, is being targeted in order to fulfil 
the trafficking of people and drugs, as well 
as other illegal trades such as dumping 
waste and intercepting valuable cargoes. 
Therefore, ports are increasingly a focal 
point for such activity.

Criminal organisations are able to 
launch such attacks from anywhere in the 
world. At one extreme they are able to 
target the largest facilities and institutions 
and, at the other, could empty an 
individual’s bank account. Cyber security 
affects every class of business. You may 
think that you will not be affected by this, 
but the chances are that you will. 

Recent reports have now identified 
another approach regarding IT based 
theft. Going beyond simply misleading 
operators into thinking they are dealing 
with a legitimate company through the 
use of internet based clearance web sites, 
it has been established that cyber criminals 
may access and take control of operators’ 
IT systems, extracting or manipulating 
valuable data. 

Cyber security 
We are seeing an ever increasing number 
of incidents which at first appear to be a 
petty break-ins at office facilities. The 

damage appears minimal – nothing is 
physically removed. More thorough post 
incident investigations have revealed 
that the ‘thieves’ were actually installing 
spyware within the IT network of the 
operator. Interestingly, this involved 
physical installation. More typically 
criminals identify targets (generally 
individuals) where the system cyber 
security is inadequate, combined with 
sufficient access and authority rights. As 
such, operational executives who may 
travel extensively can be particularly 
exposed. 

The type of information being sought 
and extracted may be release codes 
for containers from port and terminal 
facilities. However, spyware can record 
movements, key strokes, and even 
download and print documents and screen 
shots to an external source. In the instances 
discovered to date, cyber criminals have 
apparently been focused on specific 
individual containers, taking steps to 
track the units through the supply chain 
to the destination discharge port. Once 
the container has arrived, the perpetrators 
intervene, collecting the required release 
data from unsuspecting operators’ IT 
systems, ultimately facilitating the release 
of the container into their custody and 
control. The incidents to date are thought 
to have been related to drug trafficking, 
a means of importing illegal substances 
through the supply chain unnoticed. 

Cr iminal  organisat ions are  wel l 
resourced and focused on utilising 
emerging technologies, not only to 
perpetrate crime but also to mitigate the 
risk of detection. 

Location detection
Freely accessible applications can allow 
criminal organisations to ring fence and 
pin-point individuals posting items such 
as tweets, photographs and location 
information to the internet through social 
media sites with mobile devices. 

Whilst it appears benign, such data 
in the wrong hands can be very valuable 
and quickly affords organised criminals 
sufficient information to build patterns 
such as at what time an individual is 
at work or home. The principle being 
that, if a criminal organisation wished 
to gain information or access to a 
particular business and wanted to utilise 
a potentially vulnerable employee to do 
so, they could quickly begin to build a 
profile of employees who may be posting 
information to the internet from a 
particular business, department or building. 

Once an individual has been identified 
and selected, the hacker is able to access 
social media accounts and build a wider 
and more detailed profile of an individual 
including details of family, friends and 
work colleagues.

Once  such accounts  have  been 
infiltrated, further information and 
accounts are more easily accessed. For 
instance many people wil l  use the 
same or similar passwords for access to 
multiple online accounts not excluding 
bank accounts, allowing hackers access to 
potentially sensitive information which 
may identify an individual as or render 
them vulnerable to corruption. Similarly, 
where the hacker is able to identify an 
email address for an individual, in many 
instances they will simply be able to 
request from the provider a password 
reset which enables them to overcome this 
obstacle completely.

Risk to port operators  
Cyber-criminals’ ability to hack into email 
accounts and communication channels 
is well-established, and the risks to 
port operators must not be ignored. For 
instance, if a driver receives instructions to 
pick-up a container from a port terminal 
but then to deviate from a planned 
delivery destination and to deliver to a 
nearby warehouse, from what appears 
to be a known and trusted source from 

Increased risk of 
cybercrime at ports 

Mike Yarwood, Claims Executive,  
TT Club, London, UK
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within their own organisation, would they 
have concern to question it? Similarly, by 
accessing a terminal’s yard management 
system, a criminal organisation can achieve 
its ends by altering the logical-versus-
actual container location within a terminal. 

The ensuing losses can give rise to very 
large financial exposures, let alone the 
commercial and reputational damage. The 
increased sophistication of such ‘cyber-
attacks’ of course makes it challenging 
for operators to build effective defences. 
However, awareness is the first step, 
followed by thorough risk assessment. 
Boards and management need to articulate 
a clear risk culture and deliberately follow 
through the process. 

The human element 
In many cases, the human element is 
both the strongest and weakest link in 
the armoury. Education is key to success, 
making individuals across all disciplines 
of the organisation aware of threats 
and aware of risk management policies 
implemented to defend your organisation 
from such threats is vital. In many ways, 
the source of the threat emanates from 
an organisation’s culture. The potential 
for individual or contractor malfeasance 
may be thoroughly mitigated by others’ 
alertness through thorough training and 
effective procedures (such as segregation of 
duties and ‘whistle-blowing’).

Vigilance and due diligence in day-to-
day operations – the more physical side 

– are clearly vital, together with general 
security of IT installations. However, 
it would also be wise for operators to 
investigate the means of a greater degree of 
protection from and detection of hacking 
and spyware activity. A well informed 
and transparent relationship between risk 
management teams and IT departments 
within an organisation is of paramount 
importance. 

Often there is a breakdown in cohesion 
between such departments with the IT 
department considered merely as a service 
provider to the operational element of 
the business, yet the continued effective 
management of cyber security is concerns 
both teams and must be seamlessly aligned 
in order to succeed. 

Conclusion 
Companies can either chose to view 
cybercrime as another complicated issue 
and cost to the business, or begin to 
use sound cyber risk management as a 
differentiator from their competitors and 
as a measure of reassurance to stakeholders.

In terms of a real threat to a business, 
cybercrime is still often low on the 
agenda and still very much in its infancy. 
The initial and primary risk is perceived 
by many as being a potential high level 
shutdown or hacking event, however where 
there is a targeted effort, simple extraction 
of much less obvious data such as release 
codes for containers at a terminal facility 
can have dramatic consequences.
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PROOF

Driven by ever-growing demand for high-
definition cameras and the development 
of image processing, 4k is definitely a 
buzzword on the market, playing an 
increasingly vital role in video surveillance. 
It is especially ubiquitous in applications 
used in parking lots, harbours and plazas, 
essentially anywhere which has pressures 
requiring decoding and storage. 

Dahua sees a future here and has 
thus introduced the H.265 which brings 
extensive possibilities and optimisation 
to the industry by addressing problems 
such as shortage of bandwidth and poor 
transmission efficiency while delivering 
various other benefits.

Benefits of H.265
High Efficiency Video Coding (HEVC) is 
present in the H.265, the proposed video 
compression standard and successor to 
H.264/MPEG-4 AVC (Advanced Video 
Coding), currently under joint development 
by the ISO/IEC Moving Picture Experts 

Group (MPEG) and ITU-T Video Coding 
Experts Group (VCEG). 

Compared to the current mainstream 
AVC standard H.264, H.265 is said to 
be capable of further reductions in the 
data rate requested for high quality video 
coding, with estimations of a 50% cut. 
Bitrate is also acclaimed to be around 
40% to 50% down at 1080p while 
rendering superb image quality.

In summary, H.265 can downsize video 
footage to a great extent while playing 
fairly smooth video with a low bandwidth, 
and all these benefits further drive market 
demand on 4K/Ultra HD. Secondly, with 
the fast development of 4G and mobile 
technology, the integration between 
the two industries will have much more 
correlation with amazing possibilities for 
the future. 

Dahua’s H.265 line-up
The H.265 compression standard is still 
new to the video surveillance industry, 

which means it will take some time to be 
adopted and adapted. Dahua Technology, 
as a leading and innovative corporation, 
can’t resist its charm and prospects. We 
have a blueprint not only just in mind, 
but also are bringing it to reality already. 
The company has adopted H.265 in its 
latest product portfolio, including network 
camera, NVRs, transmission devices as 
well as video-wall systems. 

To start with cameras, Dahua has 
a latest-released 5.0-Megapixel ultra-
smart network camera that uses a 
H.265/H.264 dual codec, allowing over 
40% less bandwidth use while acquiring 
outstanding image quality. Moreover, with 
its functions such as ultra defog, RoI, and 
intelligent detections, the camera can 
make surveillance clearer, smarter and 
smoother. Based on this trend, we can 
foresee more H.265 cameras in different 
resolution are on their way. 

When it comes to back-end devices, 
Dahua was the f irst in industry to 

Dahua: H.265 — 
the magician’s hat
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PROOF
introduce a comprehensive H.265 4K 
NVR product lineup, which covers various 
demands, including small-to-medium as 
well as large-scaled applications. These 
NVRs are up to 12.0-Megapixel decoding 
capability, supporting 1080P@60fps and 
H.265 preview and playback; 4 channel 
4Kreal-time live view and playback; 
meanwhile, its intell igence functions 
include behavioral analysis and facial 
detection. What is also worth mentioning 
is that the research and development 
(R&D) team put energy consumption into 
consideration at the planning phase to 
make the product eco-friendly.

In addition, Dahua has also introduced a 
control platform M70 with H.265 standard, 
the platform can decode multiple channels 
of H.265 videos at the same time; and 
thanks to a modular design, M70 can 
maximise the handling capacity up to 
40-channel UHD video outputs with each 
supporting H.265 decoding; what’s more, 
these HD output videos can be presented 
as an integrated image by combining HD 
outputs. 

H.265 brings more possibilities
“Obviously, H.265 is one of the major 
compression standards that allows us to 
implement UHD solutions, such as 4K 
or even 8K, which is definitely the trend 
of video surveillance,” said James Wang, 
Product Director of Dahua Technology.

“The benefits H.265 brings are not 
limited to the above,” Wang continued, 
“just like a magician’s hat, you can expect 
much more from it. For example, our R&D 
has carried out some great performances 
on bitrate control, image quality balance 
as well as intel l igent analytics and 
tracking.” 

“For me, I always feel thrilled towards 
new things and technologies as they 
have the potential to nourish many new 
possibilities, to bring products, industry, 
even society to a better shape,” Wang 
added. “H.265 is just this case; we have 
confidence to tap out of the potential of 
this standard and make full use of it, so 
my advice is stay with us, stay with the 
latest trend and see how we use it as a 
magic.” 
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IP-based surveillance systems are incredibly 
useful for port authorities in enabling them 
to manage routine operations in a more 
efficient way. These technologies have a 
range of uses that help to improve efficiency 
and drive down costs in a port or maritime 
environment, including:
• Remote monitoring of container 

identification numbers, rail car 
number and other data, which was 
earlier inspected by foot

• Remote inspections for container and 
cargo damage 

• Improved staff training, based on real-
life incidents and live scenarios 

However, harbour security is not 
just about protecting the vast amount 
of valuable cargo that passes through 
its premises every day. It is also about 
protecting the harbour itself as a key part of 
the critical infrastructure.

Protect ing and secur ing cr i t ical 
infrastructure poses a number challenges. 
Be it illegal trespassing, vandalism, copper 
theft or even deliberate sabotage, security 
systems need to be able to not only alert 
port staff to incidents, but also enable them 
to identify the type, scope and severity 
of an incident so that the proper action 
can be taken. Traditional security system 
components, such as microwave barriers, 
motion and trampling sensors all require 
an additional physical inspection of a site 
in order to properly identify an incident 
and rule-out the possibility of a false 
alarm (weather, wildlife; etcetera). Some 
perimeters are not easy to define or to 
cordon off. This is especially true for ports 
and maritime environments that tend to 
be quite open, expansive and have multiple 
critical buildings and warehouses. 

Intelligent video analytics
While surveillance cameras play an 
important role in protecting and securing 

critical infrastructure in a port or harbour 
environment, modern IP-based surveillance 
cameras feature advanced video analytics 
that allow the camera itself to differentiate 
whether a defined line has been crossed or 
whether there is any activity detected in a 
certain sector of its field of view. 

Intelligent video processing capabilities 
make it possible for IP-based surveillance 
cameras to distinguish people or vehicles in 
darkness or heavy snow fall. They can even 
detect the direction people, ships or cranes 
are moving as well as memorise and learn 
from typical patterns that have triggered 
false alarms in the past.

Seeing in the dark
The cost of thermal imaging components 
has dropped significantly over the course 
of the last few years and thermal cameras 
have become more and more affordable 
to integrate in security systems. The 
previous high cost of thermal cameras 
resulted in them being used only in small 
numbers per installation, and then only if 
the return on investment could be justified. 
Whilst thermal is not a new technology, 
advancements in image sensor technology 
and chip design have led to lower prices, 
making thermal cameras much more 
attractive to add in larger numbers to bigger 
security installations.

Of great relevance to port and harbour 
authorities, thermal cameras can detect 
incidents in complete darkness, not 
requiring any additional light sources, 
such as flood lights or infrared which have 
high energy consumption, create shadows 
and reveal their locations. They provide 
images based on the heat that continually 
radiates from any object, vehicle or person. 
This gives thermal cameras the power to 
see through complete darkness and to relay 
images that allow operators to detect and 
act on suspicious activity no matter what 

time of day or night, whatever the weather. 
While thermal cameras have obvious 

advantages in a port environment, they do 
not, however, provide detailed images that 
allow for clear identification. Their strength 
lies in being able to reliably spot people 
hiding behind bushes and to handle the 
most difficult weather conditions, enabling 
operators to see through heavy rain, 
snowfall, haze and even dust. These cameras 
therefore typically provide the best accuracy 
for intelligent video analytics.

Low light surveillance cameras
The ideal counterparts for thermal cameras 
to monitor the port environment are low 
light cameras. These are based on the 
latest image sensor technology, offering 
exceptional levels of light sensitivity. Low 
light cameras capture colour video even 
in extreme low light conditions. Colour 
video is an important factor in the positive 
identification of people, vehicles and 
objects. Low light cameras allow operators 
to evaluate a scenario without alerting an 
intruder or disturbing a situation. An 
incident initially detected by a thermal 
camera can be further analysed using a 
low light camera, making them the ideal 
counterparts to thermal cameras and the 
perfect solution for effective port security.

When a pan, tilt and zoom (PTZ) dome 
camera is used, the thermal camera calls the 
PTZ camera to pinpoint the specific area 
of interest. Other actions can be performed 
automatically, like triggering floodlighting 
and sounding a siren and so on.

Remote monitoring
Security systems for the types of critical 
infrastructure seen in port and harbour 
environments need to operate efficiently, 
and to a large degree, independently. When 
an alarm is triggered, harbour personnel 
must be able to quickly assess the incident 
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in order to determine necessary remedial 
action. It is not feasible to dispatch a 
security guard or even notify the emergency 
services every time there is an alert of 
undefined type, scope and severity.

IP-based security systems allow for the 
seamless integration of different system 
components and enable operators to access 
all relevant information from one common 
security management console. Automated 
alerts can be set-up and incidents assessed 
in real-time, even from a remote location.

Integrating mobile devices
With IP-based security systems, operators 
can also make full use of the increasing 
number of mobile devices such as 
smartphones and tablets. For example, a text 
message can be sent when a security sensor 
is triggered. For smartphone users, images 
from thermal cameras can be accessed 
in order to provide further information 
to better analyse a situation, meaning 
false alarms can quickly be identified and 
discounted.

If the incident is not deemed to be 
a threat or in need of escalation, low 
light cameras can be engaged to provide 
evidential-quality images that allow for 
rapid identification of people, objects and 
vehicles. Port security can act quickly and 
efficiently with knowledge of the situation 
they are about to encounter, contacting the 
emergency services, if necessary.

Securing critical infrastructure
Advances in security system components, 
such as thermal and low light cameras, 
coupled with intelligent video analytics 
allow operators to overcome the challenges 
of protecting and securing port and harbour 
environments. With IP-based security 
systems, the various system components 
can be seamlessly integrated with each 
other and accessed via a common security 
management console, as well as be 
integrated with mobile devices. Intelligent 
video processing capabilities provide motion 
analysis, virtual gates, virtual fences and 
human versus animal differentiation.

The IP infrastructure makes security 
systems scalable and future proof, as 
well as enabling multiple port or harbour 
locations to easily be managed centrally. For 
securing and protecting port and maritime 
environments and the critical infrastructures 
that they possess, it is all a matter of 
networks. When incidents occur, operators 
need to involve third parties such as police, 
fire services or other agencies. A network 
video surveillance system allows for two-
way communication and real-time sharing 
of detailed incident information including 
video footage, thereby enabling optimal 
cooperation between the port and its third 
parties.

Caption: Incident detection with a thermal camera
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Dry Bulk and 
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Handling

“Despite the sectors traditional ambivalence towards proprietary 
software solutions, the bulk market is finally realising the benefits of 
moving in this direction are too good to be ignored.”

‘TOS systems in the bulk sector,’ page 166



In the last few years there has been a huge 
increase in the amount of biomass handled at 
ports and terminals. This has involved many 
large new handling and storage facilities, 
most of which incorporate large silos. A 
relatively common problem has been fire. 
This article looks at how to be prepared for 
when a fire strikes in a biomass facility. 

Self-heating and fire
This is one of the biggest challenges that 
has caused major incidents and losses at 
biomass handling terminals. The principles 
of self-heating are fairly well known – either 
direct oxidation (reaction of the particle 
surfaces with interstitial air) or biological 
action producing heat. 

Very different rates of self heating have 
been found, from a few hours in the case 
of moist materials with high starch and 
oil like spent brewer’s grain, to months 
for dry lingo-cellulosic materials such 
as wood pellets. The period depends on 
the size of the store volume as well as the 
material; large stores self-heat faster than 
small ones. The established ‘basket test’ 
for self-heating rate has been extensively 
used but experience has shown this to be 
unpredictable in its accuracy.

In particular regard to wood pellets, 
newer pellets are a greater hazard, and 
mixing of batches also appears to increase 
the danger for reasons not well understood.

Fighting a silo fire
Quite a few silo fires have occurred and the 
level of success in fighting these has been 
variable. In many instances the silo and its 
contents have been a total loss.  

The value of inert gas injection for 
fighting such a fire has been graphically 
demonstrated by fires in two silos at 
Averdore in Denmark. A batch of pellets 
started to self-heat dangerously in two 

silos, each of multiple tens of thousands 
of tonnes. The larger silo had facilities in 
the base to inject gas through pipes and 
nozzles in the slab. Tankers of nitrogen 
were brought from all over Denmark and 
the Netherlands, draining both countries’ 
supplies for a number of days, and the self-
heating was eventually successfully brought 
under control. The silo and fuel were 
saved, however, the smaller silo had no gas 
injection facility, and the silo and contents 
were a total loss.

Several other instances have been seen 
in which fire fighters tried to put inert gas 
or dry ice into the top of a silo above the 
material. This was totally ineffective in 
stopping the smoldering as the inert gas has 
to be passed up from the bottom of the silo 
to displace the interstitial air. 

The negative effects of cutting an 
opening in a silo to allow hoses to reach 
a fire inside, thereby admitting air, were 
shown in a pellet silo fire in Rotterdam; the 
smoldering fire accelerated into an inferno 
and the application of external hoses did 
nothing to bring it under control. Again, 
both silo and contents were a total loss 
and a very expensive clean-up operation 
of thousands of tonnes of soaked and 
overheated wood pellets was required.

Problems with water
In general, the use of water for fire fighting 
has proved to be very ineffective because 
most biomasses absorb water and form 
an impermeable layer that water does not 
penetrate. A fish meal silo in Russia which 
caught fire was filled with water above the 
level of solids and drained three times, with 
the water being present for several weeks, 
yet this did not kill the fire. 

However, some benefit was achieved in 
several incidents in a UK power station 
by using a fine spray of water applied 

very sparingly from the top to control 
excessive headspace temperatures allowing 
overheating pellets to be discharged; 
although it did not bring down the pellet 
temperature, it did help to hold down the 
headspace temperature. Large amounts of 
water also can cause a silo structure to be 
overloaded.

Utilising foam 
Foam was found in a fire at Tilbury, UK, 
to be effective at holding back a flaming 
surface fire when the material had a 
flat surface, but once the material was 
discharged to remove it from the silo, an 
angle of repose formed and the foam ran 
off, allowing the fire to run out of control. 
The lesson is that if foam is to be used 
to control a surface fire, it should be high 
expansion foam so it can fill the space to a 
deep level – above the surcharge level - and 
not ordinary AFFF foam. 

The overall lesson
The lesson from these incidents is clear; 
expect a fire in any biomass silo, it’s not a 
matter of if but when an event will happen, 
so preparations to fight a fire must be put 
in place permanently. The main and most 
effective method is to ensure inlets and 
outlets can be sealed and that there are 
facilities to put inert gas in through the base 
while allowing displaced gas and smoke to 
ventilate through the top.

Inert gas must be applied inside a silo 
when discharging any material that may 
be burning – not doing so has in several 
instances led to dust explosions when 
overheated, caked material has arched then 
collapsed.

Fire detection
Detecting fire using CO sensing, historically 
used widely for coal silos, has proved tricky 

Silo fires: preparation 
for the safe handling 
of biomass
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for biomass because many biomasses 
produce CO at variable levels without fire. 
Trending of CO levels has proved more 
reliable, but better still are sophisticated gas 
analysers that detect products of combustion 
to show up self-heating at early stage. 
However, it is important to believe their 
output; examples have been seen where 
a gas analyser has raised an alarm and 
operators have gone to the silo to inspect, 
finding nothing wrong so the warning has 
been ignored – only to find that smoldering 
become apparent a few days later.  

The lesson is that visual inspection and 
temperature sensing from the outside does 
not give any sign of trouble until some 
time after an event has started. Internal 
temperature sensing cables have been used 
successfully in even quite large silos and 
can give an indication of overall warming, 
although it can miss a local smoldering 
event due to the highly insulating nature 
of biomass.

Plan for protection
As a result of analysing a substantial 
number of silo fire reports, The Wolfson 
Centre has formulated what it believes 
to be a sound integrated plan for silo fire 
protection. This is based on experience, 
and although it is not guaranteed to be 
able to deal with every eventuality, it gives 
a combination of options that have together 
proved successful in many instances: 
• Heat detection on infeed to avoid 

loading overheating material
• Limitation of storage time (for self 

heating, from the basket test) – 
accounting for whether the discharge 
pattern is core flow (first-in, last-out) 
or mass flow (first-in, first-out)

• CO trending (not just level alarm) and 
gas analysis

• Foam dry riser to combat surface fires 
(specifically for use of high expansion 
foam)

• Ability to insert head space against 
dust explosion (<8% O2)

• Ability to insert interstitial gas in 
the bulk solid to a much lower level 
to smother the fire (<2% O2) by 
injection through the base – note; this 
must be maintainable for up to some 
weeks if required, the fire will take a 
considerable time to cool

• Facility to measure O2 concentration 
– in several places

• Inlet and outlet sealed off to contain 
gases and prevent air ingress, but a 
small vent for smoke on top

• Be cautious about using water – it 
does not penetrate, but can be used in 
very short bursts in a fine spray to cool 
the head space; automatic sprinklers 
or deluge are not recommended

• Take extreme care about exposing 
personnel to the danger of a backdraft 
explosion if opening any cover on the 
head space

• Have a conveying route that can be 
used to bypass material from the silo 
outlet direct to outside where it can 
be damped down safely, to empty 
overheated material if it is too hot to 
use

The above scheme facilitates firefighting 
from a distance to reduce the exposure of 
personnel to dangers. The Wolfson Centre 
Short Course on Biomass Handling 
expands on these recommendations. 
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• various undercarriages:
   mobile, crawler, gantry, rails

Sennebogenstraße 10
94315 Straubing, Germany

 alfred.endl@sennebogen.deAlfred Endl

Tier IV
 compliance • low consumption

emission reduced

SENNEBOGEN
Maschinenfabrik GmbH 

* with Green Hybrid system 
   depending on material and situation

balancer
130-300 t

material handling
20-160 t

duty cycle crane
30-300 t

crawler crane
80-300 t

telescopic crane
8-120 t
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U n l i k e  t h e  c o n t a i n e r  t e r m i n a l 
environment, where using a terminal 
operating system (TOS) is a standard 
prerequisite, the bulk and general cargo 
sectors are so operationally diverse that 
the market place for TOS systems is still 
not clearly established. A survey of the 
sector would reveal numerous terminals 
using spreadsheets, others using in house 
or bespoke packages and a few using 
proprietary systems from established, 
specialist providers. Because of this 
diversity few software companies have 
been able to establish a global footprint, 
although the industry ’s understanding 
of the advantages of using proprietary 
software is finally beginning to change.

Bulk cargo inventory is measured 
in many ways at many points along 
the supply chain and can change due 
to spil lage, moisture loss/gain and 
accidental co-mingling. Inaccuracy and 
inconsistency in weighing equipment and 
draft surveys plus the possibility of losses 
through poor recording of paper weigh 
tickets has created an environment where 
terminals are often nervous of sharing too 
much information with their customers, 
and therefore the benefits afforded by 

standard EDI messaging, automatically 
scheduled reports and other information 
exchanges have been resisted.

Integration is the key
For prospective TOS system vendors to 
deliver wholly successful solutions into 
the bulk sector it is necessary to follow 
two key tenets:
• Integration with weighing and 

automation systems provides robust, 
true, real time data without human 
intervention or error

• Data needs to be converted into 
useful information and delivered to 
the people who want it, when they 
need it to better do their job

Using this as a basis for how a system 
is delivered provides c lear tangible 
results for the terminal operator and 
their customers. As well as the obvious 
reductions in administrative workload and 
improvements in customer information, 
the real returns on investment are gained 
by uti l is ing information to reduce 
demurrage and increase operational 
efficiency. By monitoring vessel loading/
unloading tonnes per hour and stoppage 
events, then comparing these to the 

contract terms for the activity, a terminal 
has a c lear view of its commercial 
position. Decisions to change the process, 
add overtime shifts or other resources 
are made on the basis of clear factual 
information and not “finger in the air” 
supposition. Retrospective analysis of 
this data also allows the terminal to 
understand the root cause of performance 
losses and drive a culture of continuous 
improvement.

Other less tangible returns are the 
prevention of stock losses or cross 
contamination of cargo, and although 
these can be difficult  to quantify 
financially, any prevention of customer 
claims for this type of event is significant. 
For example, a grain terminal handling 
multiple product types would be faced 
with a potentially huge c laim if it 
accidentally mixed genetically modified 
cargo with non-GM. 

The glass ceiling
The term “glass ceiling” is often used 
to describe the human disconnection 
between engineering and IT departments 
within organisations. IT managers know 
that real time data would improve the 

TOS systems 
in the bulk sector

David Trueman, Sales Director,  
DBIS, Doncaster, UK
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performance of their business systems, but 
don’t know how to reach it. They are also 
reluctant to allow automation systems 
to reside on and connect to their IT 
infrastructure because they fear that this 
will reduce their resilience to viruses and 
so forth. 

Conversely engineers have the data but 
don’t understand IT systems or the value 
of the data to the business. Therefore the 
data may be used to improve uptime and 
maintenance routines, yet remains at the 
engineering level. Operations and senior 
management want the data but lack 
awareness of the ability of these systems 
to connect together. Therefore, the “glass 
ceiling” remains and the business fails 
to benefit from the improvements this 
connectivity would bring. 

It is also reasonable to suggest that 
consultants often fail to understand 
the effectiveness of integrated systems 
simply because IT systems and the 
commercial needs of the business are 
rarely considered by the design engineers 
at the construction phase of a terminal. 
Often weighing systems are omitted from 
the design to reduce capital investment, 
leaving terminal  operators  unable 

to accurately measure the stockyard 
inventory or the unloading progress of 
vessels and trains. Weighbridges, critical 
to the management of many agri-bulk 
terminals, are often purchased by civil 
engineers with no consideration given 
to the integration capability required 
to allow a terminal to operate without 
manually entered, error prone weight 
records.

Conclusion
D e s p i t e  t h e  s e c t o r s  t r a d i t i o n a l 
amb iva l ence  towards  p rop r i e t a r y 
software solutions, the bulk market is 
finally realising the benefits of moving in 
this direction are too good to be ignored. 
The provision of a robust auditable 
inventory, improvements to operational 
efficiency and subsequent reductions in 
demurrage costs go hand in hand with 
minimising administrative tasks to 
provide a tangible return on investment. 
However, there is still much to be done 
to bring engineers, IT specialists and 
management professionals to the level 
of understanding required to ful ly 
optimise systems through collaborative 
integration.
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Welcome to the future of global trade. APM Terminals 
Maasvlakte II Rotterdam is the �rst zero emissions 
port designed to be safer, more sustainable and  
more productive for our customers. 

www.apmterminals.com

Welcome to the future  
of Global Trade
Our new port in Rotterdam promises  
to make business easier for you.
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