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An air of excitement has been gradually 
building at Port Tech towers since the start 
of the year. Why? I hear you ask. Well, with 
the container industry’s premier event (TOC 
Europe) being held a mere stone’s throw from 
our offices here in central London on the 
banks of Old Father Thames in June, we can’t 
wait to welcome our friends both old and new 
to the greatest city on Earth. Bias, perhaps a 
little. But if you’ve been to our fair city then 
I’m sure you’ll agree, and if you haven’t and 
plan to attend this year’s event then you soon 
will. We’ll be stationed at Stand M26, so be 
sure to pay us a visit.

In homage to TOC’s debut in our 
hometown, we felt it only apt that we publish a special collector’s edition to mark the 
occasion. Preceding our regular container handling section you will find twenty exclusive 
interviews with those at the helm of some of the most important equipment suppliers in 
our industry. The segment provides valuable insight into the thoughts of those at the top, 
a few industry secrets, and a preview of what the future might hold for their respective 
businesses. 

Naturally, you will also find everything you’ve come to expect from our regular issue, 
with a host of papers, articles and features previewing the latest technologies, trends and 
issues affecting ports and terminals today. We also continue with our special focus on 
China, where our publishing partners the Shanghai Maritime University not only analyse 
the coordinated progression of the port and city of Shanghai (the world’s second greatest 
city so I am told), but also highlight the challenges China must overcome to fulfil its 
energy goals through the development of its LNG terminals. (pages 30 & 34)

As I’m sure you’re aware, LNG seems to be the hot topic at the moment and Europe, 
more specifically Northern Europe, has become a hot bed for LNG bunkering facilities 
and initiatives. A growing number of port authorities in the region are playing a proactive 
role in facilitating and promoting the use of LNG as a marine fuel. In this issue, regular 
contributor Professor Theo Notteboom digests the efforts of eight ports at the forefront of 
this movement. (page 23)

Another subject that has been discussed at great length in recent months is the 
seemingly inevitable deployment of the P3 Alliance, which, barring a monumental turn 
of events, will commence operations within the next few months. One of the big talking 
points has been the so-called winners and losers in regards to the proposed port rotation. 
However, it isn’t just a case of the biggest port wins, it is a much more complex and not 
necessarily logical process, explains Drewry analyst Neil Davidson. (page 20)

In our previous issue we published an article written by IBM concerning the increasing 
threat of cyber security to port and terminal IT systems, gauging great interest and 
provoking much discussion amongst our readers. This included SAMI’s Steven Jones, who 
in this issue expands even further on how ports in particular are susceptible to this security 
risk, whilst highlighting a number of counter measures to deter hackers. (page 194)

Finally, I’d like to welcome aboard Transas, Globe Tracker, Bedeschi and Pro Develop to 
our growing list of industry partners, and last but not least I’d like to congratulate Liftech, 
one of our oldest and most prestigious supporters, on reaching their half-century. On 
behalf of everyone at PTI I wish you a very happy 50th birthday. 

Linton Nightingale
Editor 

From the Editor

 @PortTechnology

 http://linkd.in/porttech

lnightingale@porttechnology.org
www.porttechnology.org
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  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

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

SUPPORTER COMPANIES

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

APM Terminals is an independent business unit and operates 
a global port and terminal network of 50 facilities with 22,000 
employees in 34 countries.

DP World is one of the largest marine terminal operators in 
the world, with 49 terminals across 31 countries.

PARTNERS IN PUBLISHING

Our Partners in Publishing

International Association
of Ports and Harbors
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24 – 26 June 2014 
ExCeL | London | UK

Register for your FREE visitor pass now              www.tocevents-europe.com/visit

Registration 
now open

Key benefits of attending:
Visit the world leading port technology exhibition

Meet 160 port equipment & technology providers 

Network with 4000+ container supply chain professionals

Attend TECH TOC Conference for terminal operations

Join Bulk Ports & Technology Seminars

Discover NEW Port Centric Logistics Village & Seminars

Port Technology Exhibition and 
Terminal Operations Conference

The market-leading port and terminal operations 
event is coming to London

Be part of it!
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Following more than four years of 
planning and construction, the expanded 
Global Terminal opened in the Port 
of New York/New Jersey in April. 
Representing the newest semi-automated 
container facility in the US, the ten stack 
expansion will more than double the 
capacity of the existing terminal from 

500,000 to 1.1 million lifts annually, and 
is slated to be fully operational by the end 
of the summer. According to the terminal’s 
operator Global Container Terminals Inc. 
(GCT), who operate a further three box 
terminals in North America, importers 
and exporters to the NY/NJ harbour now 
have the best ‘Big Ship Ready’ alternative 

to service cargo to the region faster, and 
more efficiently. 

To allow for the expansion, Global 
Terminal has added an additional 70 acres 
to its current 100-acre footprint. Readying 
the terminal to ensure that it opened for 
business on time has meant that activity 
over the past year has been non-stop. For 
example, last May saw the completion of 
its 274-metre berth extension to allow 
the call of the latest Suez Max vessels, 
while in July of last year the streamlined 
truck gate complex, equipped with optical 
character recognition (OCR) and radio 
frequency identification (RFID) tags, was 
successfully launched. Speaking to PTI 
before the terminal’s launch, Rich Ceci, 
Project Manager and Vice President of 
IT at GCT, heralded the advanced gate 
system claiming that anyone who had 
seen its says “that it is not only one of the 
best in the country but the entire world.” 
With its ability to handle more than 5,000 
transactions per day, it is easy to see why. 

The gate system though is just one 
part of what is an impressive portfolio 
of automated technology. Earlier this 
year, Global became the first terminal 
in North America to launch Navis’ N4 
version 2.5 TOS, while the facility has 
been commissioning automated handling 
equipment on an ongoing basis, including 
a fleet of 17 shuttle trucks from Terex and 
20 semi-automatic RMGs supplied by 
Konecranes. 

Ceci sees the acquisition of this 
impressive array of automated equipment 
as integral to the terminal’s future. With 
other terminals in the NY/NJ harbour 
hindered by the Bayonne Bridge’s draught 
restrictions, Global’s unique location allows 
for a window of exclusivity for the bigger 
vessels set to transit the expanded Panama 
Canal. However, with the bridge due to 
be lifted in 2016 this window won’t last 
forever. To ensure that these larger ships 
continue to call Global, Ceci believes 
that it is the levels of productivity driven 
by automation that will ultimately prove 
successful for the terminal in the long run.

 “Looking back several years, the 
ideal scenario would’ve been that the 
expanded Panama Canal opened on time 
and the Bayonne Bridge would’ve been 
delayed,” said Ceci. “Having said that, 

Global's ‘Big Ship Ready ’ 
terminal  
Linton Nightingale, Editor, Port Technology International, London, United Kingdom
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being an exclusive handler of large ships 
for a couple of years at least is something 
that we’ ll take full advantage of. But 
the long term wins for us will be seen 
through improved productivity.” As an 
example, Ceci explained how Global’s 
crane automation project will result in a 
productivity gain of between 30 and 40 
percent. 

To ensure that these high levels of 
productivity are maintained, improvements 
to Global’s hinterland capabilities have 
been fundamental. To facilitate the upsurge 
in volumes, Global, with the help of the 
NY/NJ port authority, has improved road 
access to the terminal and is currently 
constructing a near-dock rail facility. As 
a short-term solution, Global will deploy 
a rail barge to keep the containers off 
the road. The NY/NJ department of 
transportation is also building an enhanced 
interchange, due to come online in 2017, 
which will ease access to the terminal from 
the nearby highway.

With the terminal seemingly ready for 
the influx of larger vessels, Ceci revealed 
that a number of services operating on 
the East Coast of the US have already 
signed up to call the new facility. “To 
accommodate these we have been shifting 
equipment between the new facility and 
Global’s existing New York container 
terminal,” explains Rici. “We have also 
been jacking services between the two 
terminals to gain even greater interest 
in the new terminal.” In June 2014, the 
expanded Global Terminal will handle 
its first commercial lift. By this time, 
Rici believes that Global will boast the 
best vessel productivity in the New York 
harbour.

ICTSI inks deal for new 
Melbourne terminal
International Container Terminal 
Services, Inc. (ICTSI) has won the 
race to build and operate the Port of 
Melbourne’s third container terminal. 
The project, representing ICTSI’s first 
Australian venture, will see ICTSI 
work alongside Anglo Ports through 
their subsidiary, Victoria International 
Container Terminal Limited (VICTL) 
and will include the design, construction, 
commissioning, operation, maintenance 
and  f inanc ing  o f  the  t e rmina l . 
Construction is planned to commence 
later this year, with the first phase 
scheduled to open at the end of 2016, 
and the second the following year. ICTSI 
has agreed a 26-year lease for the facility, 
which will have an annual capacity of 1.4 
million TEU when fully developed.

Hapag-Lloyd and CSAV merge 
to form fourth largest shipping 
company
Hapag-Lloyd AG and Compañía Sud 
Americana de Vapores (CSAV ) have 
finally agreed in principal to merge 
CSAV’s entire container business with the 
German shipper. The binding agreement 
will see the reshuffled Hapag Lloyd jump 
the rankings to become the world’s fourth 
largest carrier behind Maersk Line, CMA 
CGM and MSC. Adding the Chilean 
carrier’s vessels to its existing fleet, Hapag 
Lloyd will now boast as many as 200 
vessels, a combined transport capacity of 
around one million TEU and a turnover 
pushing €9 billion. The company ’s 
headquarters will remain in the German 
city of Hamburg, while the closing of the 
transaction will be finalised upon approval 
from the relevant competition authorities.

Six suitors express Piraeus interest  
China’s Cosco Group and five other 
potential suitors have expressed an 
interest in a majority stake in the Port 
of Piraeus (OLP), the Hellenic Republic 
Asset Development Fund (HRADF) 
has confirmed. In a statement, the 
HRADF sa id  that  Cosco, Por ts 
America, ICTSI, APM Terminals, 
private equity firm Cartesian Capital 
Group and Utilico Emerging Markets 

Limited had all submitted bids for a 
67 percent stake in OLP. Binding 
offers for the majority stake are 
expected before the end of the year.

Construction of world’s first 
LNG containership underway
C on s t r u c t i on  o f  TOT E ’s  t wo 
Marlin Class containerships began 
in February, hailed as the world’s first 
LNG containerships. The two 764-
foot vessels, being built at the General 
Dynamics NASSCO shipyard in San 
Diego, have been ordered by TOTE 
Inc., parent company of Sea Star ships, 
at a cost of US$350 million. The vessels 
are scheduled for delivery at the end of 
2015/start of 2016. Both containerships 
will operate out of Jacksonville, Florida, 
serving Puerto Rico.

PSA signs concession for 
JNPT’s fourth box terminal
PSA International signed a concession 
with Jawaharlal Nehru Port Trust 
( JNPT) for the fourth container 
terminal at India’s largest port, 
Jawaharlal Nehru, in the first quarter 
of 2014. Bharat Mumbai Container 
Terminals Private Limited (BMCT), a 
wholly-owned subsidiary of PSA Bharat 
Investments Pte Ltd ±  an extension of 
PSA International, has agreed a 30-year 
concession for the new terminal on 
a design, build, operate, finance and 
transfer basis. JNPT awarded the 
concession for its fourth terminal to the 
PSA subsidiary in February this year 
after its Board of Trustees approved 
BMCT’s offer of a 36 percent revenue 
share in the new Indian terminal, the 
highest among the prospective bidders. 
Upon completion, BMCT will have 
a two kilometre quay and a 4.8 million 
TEU annual capacity.

In Brief

For the latest news, 
and to register for 
our free daily news 
email service, visit 

www.porttechnology.org
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“The proposed P3 Alliance schedules and port call patterns are the 
result of what must have been complex and fascinating horse trading 
between the three protagonists.”
‘Shipping line mega-alliances impact ports and terminals’, page 20.



The conference took place in Sydney, 
Australia, 6-10 April 2014, and was 
officially opened by the Honorable 
Warren Truss, deputy prime minister of 
Australia and minister for Infrastructure. 
Preceding the official opening, the minister 
delivered a keynote address stressing that 
Sydney has, since 1788 when a first fleet 
of settlers arrived from Europe, remained 
the country’s most important gateway to 
international trade. He added that the 
country, as the biggest island nation in 
the world, has strongly pursued efficient 
waterfront operations to deal with ever-
increasing volumes of export and import. 
He further mentioned that the country 
has always sought free trade agreements 
with its trading partners to bring about a 
freer and fairer trade with less tariff, trade 
barriers and restrictions, all of which kept 
the country’s ports strong and efficient.

Another keynote address entitled 
‘Game changer - expansion of the Panama 
Canal’ was delivered by Luis Ferreira, 
communications specialist and engineer - 
canal expansion programme, the Panama 
Canal Authority. Luis explained the 
engineering challenges of this US$6 billion 
project and how a deeper, wider Panama 
Canal with its two new flights of triple 
locks would double the existing canal 
capacity and allow transit for vessels with 
three times the cargo when the upgraded 
passageway opens for business early next 
year.

Session 1 – Port Automation
The g loba l  charge  towards  por t 
automation dominated presentations 
on day one of the conference. Dr. Yvo 
Saanen, managing director of Dutch firm 
TBA, led the discussion with an overview 
of automation benefits and challenges 
for port operations and infrastructure 

investment, mentioning quite interestingly 
that port automation is compared to 
creating a factory at a terminal and it must 
be planned properly to be more efficient, 
productive and safe. Alistair Field, 
Asciano-Patrick Terminals, Australia, 
provided a case study of how they 
approach port automation in Australia 
by introducing the Autostrad terminal in 
Brisbane operated by automated straddle 
carriers that can operate 24 hours a day 
and seven days a week. This has brought 
about safer, more productive and efficient 
terminal operations with less human 
accidents and injuries. The terminal was 
reportedly the very first terminal of its 
kind inaugurated in 2005.

Dr. Tero Kokkov from Kalmar, a Finnish 
cargo handling equipment manufacturer, 
discussed how process and equipment 
automation drive greater efficiencies, 
resulting in lower overall operational costs, 
improved safety and better equipment 
availability.

Session 2 - Port planning and 
investment
As the Australia's largest national rail 
freight and ports operator, John Mullen, 
CEO, Ascianao, offered some solutions to 
improving the country’s port infrastructure 
through a national ports and freight 
strategy, an independent approach to new 
infrastructure and embracing technology 
and international best practice.

As a provider of detailed engineering 
design for a state-of-the-art automated 
container terminal, Dr Milind Desai, senior 
project manager, CH2M Hill, US, made a 
presentation on the automation of Trapac’s 
automated container terminal (Berths 
142-147 at the Port of Los Angeles), 
the first terminal in the world to deploy 
automated straddle carriers as horizontal 

transport in conjunction with automated 
stacking cranes (ASC). He mentioned 
that an irregular layout of the terminal, not 
rectangular, resulted in many innovations - a 
combination of parallel and perpendicular 
rows, and direct access to the rail yard by 
robotic transport vehicles. He concluded to 
say that automation is a paradigm shift in 
container terminal design. 

Neil Davidson, senior analyst - Ports and 
Terminals, Drewry Maritime Research, 
London, UK, provided detailed analysis of 
trends and implications of liner company 
consolidation and alliances, implications of 
ship size for vessel cascading, transshipment 
and liner network patterns and the 
changing nature of terminal capacity needs. 
He offered some crystal ball gazing to the 
effect that in 10 years from now, the largest 
container ship would have a capacity of 
22,000 TEU and that global throughput 
would increase to one billion TEU from its 
current 623 million TEU.

Session 3 - Port operations – 
women driving success
Tony Gibson, CEO, Ports of Auckland, 
New Zealand, provided an excellent case 
study of his port where a level playing field 
for both men and women was created. 
Here they have overcome physical barriers 
for women to apply for stevedoring roles 
through aptitude testing and by removing 
unconscious barriers that had long existed 
in a male-dominated work environment. 
His introductory remark that he is proud 
to support women and it makes good 
business sense impressed the audience and 
it was proof that the will of a CEO can 
bring about positive change for the entire 
organisation.

Captain Jeanine Drummond, marine 
compliance specialist, Caltex Australia, 
talked about the contributions that women 

Overview of IAPH 
mid-term conference 
and board meeting

Susumu Naruse, Secretary General, 
International Association of Ports & Harbors (IAPH), Tokyo, Japan
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have made to the industry with some case 
studies, observations and experiences of 
her own. She started her presentation with 
her story of first joining a crude oil tanker 
owned by BP some 20 years ago, where she 
experienced many difficulties as a minor 
in the industry but managed to overcome 
them with a balanced and strong sense of 
purpose. She mentioned one of biggest 
challenges then was the lack of connection 
with other women in the industry and 
concluded that the key to success is to 
work hard, regardless of your sexuality.

Session 4 - Keynote address – 
‘Raising the Costa Concordia - 
the salvage challenge’
Crowley through its subsidiary Titan 
Salvage won the joint contract with 
an Italian Company to raise the Costa 
Concordia. Todd Busch, senior vice 
president and general manager, Technical 
Services, Crowley Maritime Corporation, 
Florida, US, used highly visual graphics 

and videos to tell the incredible story 
of the successful salvage operation by 
installing sponsons on the starboard side of 
the ship and by parbuckling. Interestingly 
enough it was revealed that it was a huge 
salvage and wreck removal operation of 
40,000 man hours of engineering with 
nine salvage master recruited from across 
the world, 530 people working onsite, 55 
certified welders and 130 certified divers. 

Session 5 – Big, bigger, biggest
Roger Johnson, CEO, Port Hedland Port 
Authority, Australia, gave us a detailed 
explanation on the logistics and strategic 
challenges of managing the world's 
biggest bulk minerals export port, where 
tonnage records are broken almost every 
month. Last November six vessels sailed 
on a single tide carrying a record combined 
total cargo of 1,083,210 tonnes, beating 
the previous record set just several weeks 
earlier in the same month. He also 
touched upon the creation of Pilbara Ports 

Authority by consolidating 11 ports in 
the region including Port Hedland and 
Dampier.

Nicolaj Noes, CEO Maersk Australia, 
introduced us to the Triple-E, the largest 
container ship built by Maersk, setting 
new standards in the container industry, 
not just for its sheer size but efficiency 
and environmental performance. It was 
revealed that three Es stand for economy 
of scale, environmentally improved and 
energy efficiency. With unique design 
features for slower speeds and maximum 
efficiency, vessels in this series have 16 
percent more load capacity, use 35 percent 
less fuel, emit 50 percent less CO2 per 
container moved than the current average 
on the Asia-Europe route. 

As a port who received the Triple-E in 
July 2013, Lim Ki-tack, president, Busan 
Port Authority, Korea, gave us a good 
explanation of how the port planned and 
responded to receive the world biggest box 
ship from the port manager’s perspective 

IaPH president Grant Gilfillan, Ceo, sydney Ports Corporation who acted as the conference host.
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and the reason why Maersk included Busan 
as a regular port of call for its AE10 service. 
Future plans to accommodate ultra-big box 
ships of 22,000 TEU were revealed with 
the corresponding dredging work to deepen 
Busan New Port’s overall channel depth to 
17 metres by the end of 2016.

Session 6 – Port infrastructure 
and interfaces
Lutz Birke, head of corporate and port 
strategy, Hamburg Port Authority, 
Germany, presented on Germany’s largest 
seaport, the Port of Hamburg. Situated 
between the North Sea and the Baltic Sea 
it is the second biggest container port in 
Europe and the 11th biggest in the world. 
He mentioned that Hamburg located 
in the middle of the city has its unique 
challenges and how the port is striving 
to be a smart port focusing on energy 
(fewer emissions), logistics (more goods), 
maintenance of infrastructure and cruise 
through effective use of IT applications. 
A port traffic centre was proposed for 
a comprehensive intermodal traffic 
management of ships, trucks, rails and 
bridges in the port city.

As a former chair of IAPH Committee 
on Port Safety and Security, Shane 
Hobday, general manager - operations, 
NSW Ports, Australia, was the most 
appropriate person to make a presentation 
on the issue of overweight or misdeclared 
weights of containers posing a safety and 
operational risk for the entire logistics 
chain. He started his presentation with 
how actively the IAPH addressed the 
issue and lobbied for international 
requirements for weighing containers 
in cooperation with other industry 
stakeholders in the past five years. For 
instance, he mentioned that in June 2012, 
a broad array of industry stakeholders 
including the IAPH and led by the 
World Shipping Council, co-sponsored 
a formal proposal to the IMO to amend 
the SOLAS convention to require that 
the weight of all loaded containers be 
verified prior to loading onboard a vessel 
for export. Consequently, he explained, 
the IMO’s dangerous goods, solid cargo 
and containers (DSC) sub-committee 
has approved proposed changes to the 
safety of life at sea (SOLAS) convention 
requir ing ver ification of container 
weights before loaded containers are 
placed aboard ships. The DSC report 
will be considered by the maritime safety 
committee (MSC) in May 2014 and, if 
approved, will be considered for adoption 
by MSC in November 2014. 

Steve Gunn, general manager, Port 
Botany Landside Improvement Strategy 
(PBLIS) – Sydney Ports Corporation, 
offered an excel lent case study of 

mandatory weighing at Port Botany 
that was introduced in June 2012 at 
the terminal gates of Port Botany. He 
explained it was a challenging journey but 
a necessary one, given that state authorities 
had determined the number of excess 
weight breaches at the port represented an 
unacceptable risk to all road users, as well 
as a serious risk of killing truck drivers. 
He then illustrated the weigh-in-motion 
(WIM) scales that are in place inside 
the terminals respectively by DP World, 
Patrick and SICTL. 

In his presentation titled ‘the LNG 
challenge’, Fer van der Laar, managing 
director IAPH Europe Office, explained 
about what IAPH had done under 
its environmental initiative called the 
world ports climate initiative (WPCI) 
and then gave an update on the LNG 
working group - one of the WPCI’s key 
projects, monitoring the world situation 
surrounding the use of LNG as bunker 
fuel and studying its practicability 
and feasibility from operational safety, 
commercial and economic aspects.

Session 7 - Other challenges for 
ports
Hervé Lours, shore connection and 
marine vice president, Schneider Electric, 
France, provided a global picture of 
cold ironing or onshore power supply – 
what ports in the world introduced the 
technology and how it was installed. 
He focused on the environmental and 
financial benefits the system bought to 
the port community and concluded that 
key success factors to implement shore 
connection can be seen through following 
international standards and utilising 
predesigned solutions to reduce onsite 
engineering, costs and lead time.

IAPH first vice president Santiago 
Milà, deputy general manager, Barcelona 
Port Authority, took the opportunity to 
promote his port by making a presentation 
titled ‘Ports making room for the boom: 
the case of the Port of Barcelona’.  He gave 
several logical reasons why a big boom in 
cruise is yet to come and revealed his port’s 
strategy to deal with an ever-increasing 
number of cruise ships and passengers. 
He concluded by stating that the key to 
success was a close collaboration of the 
port, the city, the airport and other ports in 
throughout the region.

Represent ing  the  Cr u i se  L ines 
International  Associat ion (CLIA), 
the world's largest cruise association 
dedicated to the promotion and growth of 
the cruise industry, Brett Jardine, general 
manager, Australasia, presented on what 
CLIA is all about and what it does. He 
mentioned that 61 cruise line members 
are in it, representing over 95 percent 

of global cruise capacity. With regard 
to ports, he stressed the importance 
of  cooperat ion between ports  and 
cruise lines by saying that regional port 
committees are already in place for mutual 
dialogue and action and concluded that 
the Asia and Oceania regions have great 
growth potential.
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Po r t s  a n d  t e r m i n a l s  a r e  f a c i n g 
unprecedented challenges as a result of 
two inter-related factors: the deployment 
of ever larger container ships as carriers 
seek economies of scale and the resultant 
formation of ever larger carrier alliances 
in order to fill these ships. Bigger ships 

create well documented pressures for ports 
in terms of the need for deeper water, 
larger cranes and longer berths. They 
also mean that box exchanges per vessel 
call are larger and there is more peaking 
pressure on terminals. Bigger alliances 
though compound this by making overall 

customer volumes more ‘lumpy’ ±  large 
alliances can bring ever more cargo to a 
port or terminal in one go ±  and take it 
away. At the same time, this lumpiness 
reduces the options that the alliances have 
in terms of available ports and terminals 
that can accommodate them. 

Shipping line  
mega-alliances impact 
ports and terminals

Neil Davidson, Senior Analyst - ports & terminals, Drewry Maritime 
Research (Drewry Shipping Consultants Ltd), London, United Kingdom
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All three P3 carrier
related terminal
operators have a

stake in a terminal
in the port

Two out of three P3
carrier related

terminal operators
have a stake in a

terminal in the port

One out of three P3 carrier related
terminal operators have a stake in a

terminal in the port

None of the three P3 carrier related
terminal operators have a stake in a

terminal in the port

Number of proposed P3 
Asia-North Europe loops 

calling
(out of a total of 8 loops)

Figure 1: Proposed P3 Asia-North Europe loops, ports vs. extent of carrier related terminals. 
* Unconfirmed stake reportedly held by MSC. Note: Some terminals still under construction.
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The other key issue in this context is 
that all ports and terminals globally face 
these challenges. It is not confined to 
ports on the Asia-Europe route where 
the biggest ships and alliances are evident. 
The cascading effect of vessels being 
displaced onto other routes means that 
all ports are seeing significant ship size 
increases. In line with this, the mega-
alliances are spreading into numerous 
trade lanes. The proposed P3 Alliance 
(Maersk , MSC and CMA-CGM) 
covers the Asia-Europe, transatlantic 
and transpacific routes. The G6 Alliance 
(APL, Hapag-Lloyd, Hyundai, MOL, 
NYK and OOCL) is seeking to extend 
its Asia-Europe cooperation to the 
transatlantic and transpacific routes. 
Meanwhile, the CKYH Alliance (Cosco, 
K Line, Yang Ming and Hanjin) is 
being joined by Evergreen, while at the 
same time Cosco and China Shipping 
have agreed to work more c losely 
together signing a ‘strategic co-operation 
agreement ’ . Fur ther  expans ion of  
alliances, both in terms of membership 
and geographically, seems inevitable. 

Alliance port choice process
So how do the alliances choose which 
ports and terminals to use? The answer 
is that it is a complex and not necessarily 
logical process.

Taking the P3 Alliance as an example, 
although each P3 carrier has a connection 
with a terminal operator ±  CMA CGM 
through owning Terminal Link (TL), 
MSC through its strategic relationship 
with Terminal Investment Limited 
(TIL) and Maersk Line through its sister 
company APM Terminals (APMT) 
±  it does not appear to have played a 
dominant role in the alliance’s proposed 
port selections. For example, Rotterdam 
will lose calls for services operating 
between Asia and Northern Europe, 
even though it has the presence of all 
three carrier-related terminal operators. 
Hamburg, meanwhile, will also see a 
reduction, but has none of the three 
terminal operators present. 

To illustrate this point more clearly, 
Figure 1 provides a snapshot of the 
number of P3 loops planned to call at 
each port on the Asia-North Europe route 
versus the number of P3 carrier related 
terminal interests in each port. Regardless 
of the number of carrier related terminals 
in any port, the number of loops ranges 
from several to one, suggesting little or no 
correlation. This is unsurprising. APMT is 
the largest of the three terminal operators 
in question and therefore the most 
potentially significant in the P3 port plans, 
but operates at arm’s length from Maersk 
Line and has its own strategic aims. In 

addition, there are numerous other factors 
which each carrier has had to consider 
when selecting ports, which means that 
compromises will have had to be made by 
all of them.

The proposed P3 Alliance schedules 
and port call patterns are the result 
of what must have been complex and 
fascinating horse trading between the 
three protagonists. Each one has a well-
established set of services and customers 
which it does not want to disrupt too 
much ±  so it is not surprising that the 
intended P3 schedules bear fairly close 
resemblance to their existing loops. 
However, all three carriers are looking 
to maximise the benefits  of  their 
collaboration first and foremost in terms 
of shipping network advantages. All of 
the factors in Figure 2 (and probably 
more) will have been part of the give and 
take of the negotiations between the three 
players. The selection (or dropping) of any 
particular port is not based entirely on cold 
logic therefore.

Having said this, as far as the choice 
of gateway port calls are concerned, the 
underlying question is always: does 
the ship go to the cargo, or the cargo 
to the ship? The decision by the P3 to 
continue to call at ports like Antwerp 
and Hamburg with very large vessels 
suggests that it is the attraction of cargo 
which wins out. Both ports have vessel 
draft and access limitations but they do 
have significant cargo generation ability, 

including forwarder controlled cargo. In 
other words being tidally restricted and 
five to six hours sailing up river, thereby 
creating possible schedule reliability 
challenges does not appear to represent 
a barrier to being a major P3 port. 
Transhipment port calls, though, are a 
different story, as the choice here is purely 
operational and largely independent of 
cargo interests. 

It is worth noting that all of the 
industry comment to date has been 
on the basis of the number of loops 
calling at each port, with a number of 
individual ports being classed by some 
commentators as either ‘winners’ or 
‘ losers’.  However, such judgements 
are premature. Ultimately it is not the 
number of loops that matter to a port, it 
is the number of twenty-foot-equivalent 
units (TEU) handled per vessel call, and 
this is a consequence of ship size deployed 
and the number of ports called at each 
end of a loop. A port could lose a loop 
but might still end up handling more 
TEU overall. The recent example of an 
Ultra Large Container Ship call at ECT 
Rotterdam which involved an exchange of 
over 11,000 TEU shows just how much 
a loop can be worth today in the real 
currency of ports - TEU not vessel calls.

The P3’s proposed port call choices are 
the result of a highly complex bargaining 
and ba lanc ing act  between three 
heavyweights. Stakes in terminals (either 
directly or through sister companies) 

What is the effect 
on schedule 
reliability?

Where is the 
cargo generated?

Is there a terminal operator 
in the port affiliated with 

the shipping line?

Can the ships 
physically access 

the port ?

Is the port already 
established in at least one 

loop?

What are the 
benefits and 
pitfalls of 

consolidating 
port calls? 

How can the widest 
range of direct port calls 

be delivered?

How can the best 
frequency of service and 
transit times be obtained?

Figure 2: Myriad factors influencing P3 proposed port call choices. Source: Drewry 
Maritime Research.
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appear to have had little bearing, whereas 
sources of cargo generation clearly have. 
While some ports appear to have gained 
markedly from the proposed schedules, 
the acid test will be the volume of TEU 
handled for the P3, not the number of 
loops.

Matching terminal demand and 
capacity
Bigger ships and bigger alliances also 
mean that there is a demand for larger 
terminals where volume and activity can be 
consolidated and this is creating challenges 
for ports, particularly where terminals in 
a port are geographically fragmented, and 
where their ownership is diverse. 

In the Pacific Northwest, Seattle and 
Tacoma is a good example. As with other 
US west coast ports, Seattle and Tacoma 
have to live with the legacy whereby each 
major carrier tended to have its own 
terminal. This made sense when carriers 
were smaller and more independent, but 
with today’s mega carriers and alliances, 
this fragmentation of terminal capacity 
makes it harder to accommodate the 
growing needs of the likes of the P3, G6 
and CKYH alliances. Each port handles 
less than two million TEU per annum yet 
Seattle has four container terminals and 
Tacoma has five (see Figure 3).

 In a ground breaking move which 
could be copied by other ports, Seattle 
and Tacoma por t  author it ies  have 
applied to the US Federal Maritime 
Commission (FMC) for permission to 
share information and discuss matters 
such as  rates  of  return, planning, 
utilisation, operating costs and charges. 
But with each port having a number 
of terminals run by private operators, 
many of whom are carrier affiliated, 
consolidation of terminal ownership will 

likely be a pre-requisite for success in the 
long term.

The steps being taken by Seattle and 
Tacoma also raise a wider question 
of whether other ports in the US and 
elsewhere may also seek to work more 
closely together in the face of growing 
ship sizes and alliances. In countries 
where there is a prescriptive national 
ports policy or national ownership 
of ports, this is of course a given. In 
places where this is not the case, many 
challenges exist. Seattle and Tacoma are 
located in the same country and the same 
state, giving a high degree of common 
interest ±  although local politics will 
always play a part. Los Angeles and Long 
Beach are physically adjacent ports and 
could perhaps seek to work more closely 
together, but have similar issues in terms 
of numerous carrier interests in their 
terminals.

Further afield, the North Adriatic 
Po r t s  A s s o c i a t i o n  ( NA PA )  i s  a 
cooperation agreement between the 
ports of Trieste and Venice (Italy), Koper 
(Slovenia) and Rijeka (Croatia) with 
the aim of competing more effectively 
with North European gateways to 
Central Europe. This grouping faces the 
challenges not only of fragmentation 
of volumes and capacity, but also has 
ports in three countries to balance the 
needs of, and national interests present 
a multitude of vested interests.  So 
while it might just be conceivable that, 
for example, the ports of Hamburg and 
Bremerhaven work more closely together 
in future, it is far less likely that Antwerp 
and Rotterdam will.

This article is based on material previously 
published in Drewry’s Container Insight 
Weekly: http://ciw.drewry.co.uk/

Port Terminal Owner/Operator

Seattle T5 APL

T18 SSA / Matson

T30 SSA / Matson / China Shipping

T46 TTI (Hanjin, TIL/MSC, Macquarie)

Tacoma APMT APM Terminals

Husky K Line

Olympic Yang Ming

Pierce County Evergreen

Washington United Hyundai

Figure 3: Container terminal ownership: Seattle and Tacoma. Source: Drewry 
Maritime Research 
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As the schedule for the application of the 
strict sulphur limits (enacted by IMO 
from 2015) in the emission control areas 
(ECA) is fast approaching, ports not only 
find it their responsibility to quickly adapt 
to the upcoming emission regulations, but 
they also intend to rapidly respond to port 
users’ environmental needs for obtaining 
competitive advantage. Liquefied natural 
gas (LNG) as one of the attractive fuels for 
ships can help ports to achieve these goals. 

Thi s  cont r ibut ion  i s  ba sed  on  
our extensive study on the current 
development status of LNG bunkering 
facilities in North-European ports. All 
ports considered are located within the two 
European ECAs (The Baltic Sea and the 
North Sea). Eight ports are included in 
the study. These ports cover large world-
class gateway ports such as Rotterdam, 
Antwerp, Hamburg and Bremen, and 
also four medium-sized to smaller ports 
like Zeebrugge, Gothenburg, Stockholm 
and Helsingborg (in Sweden). The eight 
ports all share the traditional ‘Hanseatic’ 
culture featuring municipal governance 
and their port authorities are either public 
or hybrid public/private. In addition, 
all eight ports operate according to the 
‘landlord’ model while they intend to go 
beyond the traditional approach by adding 
more facilitating and coordinating roles. 
Although the selected ports all aim for 
an LNG-fuelled future, the development 
plans vary in line with different market 
expectations and operational conditions. 
The following sections briefly discuss 
LNG projects in the eight ports. Figure 
1 illustrates the timeline of the LNG 
bunkering facilities planning in these ports.

Port of Antwerp
The LNG bunkering perspective started 
in 2011 when the port of Antwerp 
accepted the invitation to be the leading 
port for the LNG working group that 
forms part of the World Ports Climate 
Initiative (WPCI) in an organisation of 
the International Association of Ports and 
Harbors (IAPH). The main objective of 
this working group is to standardise the 
port regulations governing LNG, evaluate 
the bunkering risk perimeters, and raise 
public awareness. At the end of 2012, the 
draft ‘truck-to-ship bunker checklist’ was 
submitted by the WPCI LNG working 
group. In December 2012, the first LNG 
bunkering was successfully operated at the 
port of Antwerp when the dual-fueled oil 
tanker Argonon was bunkered via truck. 
In August 2013, the port was granted a 
subsidy by the European Commission 
to build an LNG bunkering station 
for barges. In September 2013, after 
completing a public tendering procedure, 
the port of Antwerp appointed the gas 
ship owning company EXMAR as its 
strategic partner for building an LNG 
bunker ship aiming to realise ship-to-ship 
bunkering to sea going vessels by 2015. 
In a first development stage, the bunker 
vessel will load LNG from the nearby 
terminals in Zeebrugge or Rotterdam. If 
the market condition is promising, the 
port of Antwerp will further extend LNG 
facilities to on-shore storage tanks or even 
to a small liquefied plant in the future. 

Port of Zeebrugge
The port of Zeebrugge has a rather 
favourable position to develop LNG 

bunkering since it has operated one of 
the oldest LNG terminals in Europe 
since 1987. The promotion of LNG 
as a ship fuel provides an excellent 
opportunity for Zeebrugge to strengthen 
its status as a main gas hub in North-
Europe. In order to achieve the goal, 
the port of Zeebrugge is constructing a 
second jetty which will enter into service 
in 2015. The jetty will be able to flexibly 
load and unload a wide range of LNG 
carriers, from  2,000 cm³ (the smallest 
bunker ships) to 217,000 cm³ (large 
Q-Flex and Q-Max types). For LNG 
bunkering operations, Zeebrugge joined 
the Flemish LNG study in January 2012 
together with the ports of Antwerp 
and Gent. In September 2013, an 
international cooperation was established 
among the ports of Zeebrugge, Antwerp 
and Singapore for developing LNG 
bunker ing infrastructure  together. 
Currently, the Port of Zeebrugge is 
perfectly equipped to introduce several 
pilot projects in the near future in order 
to kick-start the market development.

Port of Rotterdam
The port of Rotterdam started to operate 
LNG bunkering via truck when the 
dual-fuel oil bunker ship Argonon was 
christened in Rotterdam in November 
2011. From March 2013, two new LNG 
powered inland barges mainly operating 
on the Rhine started to be bunkered in 
Rotterdam. Thanks to the great efforts 
of the port authority, the municipality 
o f  Rot te rdam amended the  Por t 
Management Regulations to allow LNG 
to be bunkered to inland ships from July 

The development 
of LNG bunkering 
facilities in North-
European ports

Siyuan Wang and Professor Theo Notteboom, 
ITMMA, University of Antwerp, Belgium 
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1, 2013. Therefore, the port of Rotterdam 
became the first port in Europe where 
bunkering of LNG was legally regulated. 
On the other hand, in order to develop 
LNG bunkering for seagoing vessels, 
the port is developing a terminal next to 

the Gate LNG terminal (which started 
operations in September 2011) together 
with Vopak and Gasunie (two of three 
initiators and partners of Gate terminal) 
where LNG can be handled as fuel for 
small seagoing ships, bunker barges and 

trucks. The terminal is expected to be 
operational by 2015. Furthermore, the 
port of Rotterdam has extended its LNG 
ambition to be one of main gas hubs and 
LNG feeder distribution centres in the 
Europe.  

Note:  APA: Antwerp port authority 
WPCI WG: World Port Climate Initiative (WPCI) working group for standardising the port regulations governing LNG 
VIA BREMEN: the brand name of port management company for port of Bremen 
MOU: Memorandum of understanding 
HPA: Hamburg port authority

May, 2011 Jan, 2012 Dec, 2012 August, 2013 Sep, 2013 2015

APA became lead 
port of WPCI WG

Flemish LNG 
study (market, legal, 
logistic issues)

First bunkering via 
truck

Granted subsidy 
from EU

Selected EXMAR 
as the strategic 
partner to build a 
bunker vessel

First bunkering for 
seagoing vessels via 
STS by 2015

Port of Antwerp

1987 Jan, 2012 Oct, 2012 2015

LNG terminal  
started up

Flemish LNG study 
(market, legal, logistic 
issues)

Started to build the 
second jetty

 

LNG bunk supply chain 
design and development

The second jetty 
completed for breakbulk 
activity by 2015

Port of Zeebrugge

Sep, 2011 Nov, 2011 Oct, 2012 July, 2013 2015

Gate terminal started to 
operate

Dual-fuel tanker 
Argonon started to 
operate 

Built an alliance 
with port of 
Gothenburg

LNG-powered barge 
Greenstream started to 
be bunkered via truck

LNG breakbulk 
terminal starts up by 
2015

Port of Rotterdam

Oct, 2012 Sep, 2013 Mid 2015

Selected the LNG terminal 
location 

Cooperated with Bomin Linde 
to develop LNG bunkering

VIA BREMEN operates the 
first LNG powered harbour 
barge

Port of Bremen 

Feb, 2012 Nov, 2012 Dec, 2014

Signed MOU with 
Bomin Linde to do a 
feasibility study

Completed a successful 
feasibility

Bomin Linde and HPA 
cooperate to develop 
LNG bunkering facilities

HPA operates the first 
LNG powered patrol 
ships by 2014

Port of Hamburg

May, 2011 Jan, 2013 Mar, 2013 Jan, 2014

LNG terminal started 
to operate

First LNG bunkering 
via truck

First LNG bunker 
via STS 

Feasibility study for 
the second LNG 
bunkering terminal

Port of Stockholm

Oct, 2012 July, 2013

Built an alliance with 
port of Rotterdam

Got EU funding for 
LNG project 
(35m Euro)

Cooperate with Vopak and 
Swegas to develop LNG 
bunkering facilities

 

Provide LNG bunker 
by 2015

Port of Gothenburg

Jan, 2012 Sep, 2013 Jan, 2014

Market, stakeholders’ analysis 
& Investment calculation, risk 
assessment

Design of terminal and quay Permit process, tender 
procedure and LNG facilities 
development 

Start LNG bunkering in 2016 
or 2017 

Port of Helsingborg 

2011 2012 2013 2014 2015 2016

Figure 1: The timeline of lNG bunkering projects in the eight ports.
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The ports of Hamburg and 
Bremen
Both German ports plan for small 
to medium scale LNG storage tanks 
particularly for supplying fuel for ships and 
trucks. After the completion of feasibility 
studies at the end of 2012, the two ports 
have been developing LNG bunkering 
facilities by cooperating with Bomin 
Linde LNG, a joint venture between 
Bomin (a bunker supplier) and Linde (a 
German gas supplier). The port authorities 
take initiatives to promote the market 
development of LNG as a ship fuel by 
investing in LNG-powered port vessels. 
The two ports hope to start operating 
these ships by 2015.

Port of Stockholm
In the beginning of 2013, the port of 
Stockholm became one of the first ports 
in the world to offer a LNG bunkering 
solution to a large passenger ferry. On 
January 14, 2013, Stockholm refuelled 
the Viking Grace, a new Viking Line (a 
Finnish ferry operator) passenger ferry, 
by LNG truck. Viking Grace is unique as 
she is the first large passenger ferry in the 
world to be powered by LNG. In March 
2013, the first ship-to-ship bunkering 
to Viking Grace was realised by a small 
LNG fuelling vessel, the Seagas, which 
was converted from a retired Ro-Pax with 
a 180 m3 tank onboard. The LNG source 
for the bunkering operation is mainly 
from the import terminal in Nynäshamn, 
south of Stockholm, which is operated by 
AGA. The infrastructure is the first LNG 
terminal in the Baltic Sea and came into 
operation in 2011. However, the LNG 
bunkering in Stockholm at this moment 
is specifically designed for Viking Grace. If 
more LNG-fuelled vessels are brought into 
operation, the LNG infrastructure needs to 
be developed further. Currently, the port of 
Stockholm is looking for the opportunity 
to build a new LNG infrastructure at port 
of Kapellskär, a port in the northern part 
of Stockholm.  

Port of Gothenburg
The port of Gothenburg plays an active 
role in various collaborative ventures 
designed to speed up the development 
of LNG as a marine fuel. In October 
2012, the port signed a collaboration 
agreement with the port of Rotterdam 
for a cooperation to develop the necessary 
in-port infrastructure for LNG bunkering. 
In July 2013, this collaborative project 
was granted €35.5 million from the EU. 
Currently, Gothenburg is planning to build 
a medium-scale LNG terminal with the 
capacity of around 10,000-25,000cm3. 
Three strategic partners are taking part 
in the initiative for the terminal: the 

infrastructure company Swedegas (the 
owner of the Swedish gas transmission 
grid), the Dutch company Vopak LNG (a 
specialist in LNG storage) and the port 
of Gothenburg. The terminal will be built 
adjacent to Vopak’s oil facility in Skarvik 
Harbour and will be ready in 2015. 

Port of Helsingborg
Although the Port of Helsingborg is 
a rather small regional port located at 
the narrowest bypass of the Oresund, it 
is one of the busiest ports in Northern 
Europe and the biggest ferry port in 
terms of volume in Sweden. Helsingborg 
shows great interest in offering LNG 
or liquefied biogas (LBG) in the port 
pursuing its environmental targets and 
improving its green image to the local 
community. In the beginning of 2012, 
the port of Helsingborg took the leading 
position in coordinating the EU funded 
project ‘LNG in Baltic Sea’ aiming to 
establish a stakeholder platform with 
six other ports in the Baltic Sea to share 
knowledge and skills on the development 
of LNG infrastructure. The other ports 
in the project of ‘LNG in Baltic Sea’ are 
the ports of Aarhus (Demark), Helsinki 
(Finland), Turku (Finland), Copenhagen-
Malmo (Denmark and Sweden), Tallinn 
(Estonia) and Stockholm (Sweden). At 
present, various pre-investment studies 
have been started up and the port hopes 
to start LNG bunkering operation in 
2016. 

Conclusion
The over view of the development 
progress of LNG bunkering projects 
in the eight North-European ports 
shows that the eight port authorities 
are currently playing a proactive role in 
facilitating and promoting the use of 
LNG as a marine fuel. Although the 
main investors and operators for LNG 
bunkering facilities are private industrial 
players, the capital intensive nature of 
the LNG business and the high risk 
prevent a smooth market development 
and create a ‘chicken-and-egg’ problem. 
The proactive role of port authorities 
can help to kick-start the business and 
promote new innovative applications. In 
addition, it is noted that the eight ports 
adopt cooperative development policies 
with various stakeholders in or outside the 
port perimeters by establishing strategic 
alliances or partnerships. This suggests that 
cooperation is an effective way to reduce 
and share the uncertainties over availability 
of infrastructure; LNG demand and price, 
etc. and help to break the ‘chicken-and-
egg’ dilemma. 

The current practices in the above eight 
European ports on the development of 

LNG bunkering facilities could be a vital 
driver for a quick market introduction 
of this new LNG application in a global 
context. 
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At ports and terminals around the world, 
automation is on the rise, in part because 
of the improvements in safety, productivity, 
quality and profitabil ity, but also in 
response to the continued increase in 
vessel size, port and vessel utilisation and 
the need for enhanced productivity. 

TMEIC Corporation’s material handling 
business based in Roanoke, Virginia, US, 
has a long, successful history in the crane 
industry through its supply of equipment 
and systems throughout the world. 
Through engineering, experience, and 
cutting-edge technology, the company 
continually improves industrial motor and 
drive systems by developing the latest 
equipment, and integrated solutions in 
response to industry needs. 

TMEIC focuses its material handling on 
three areas, including:
•	 Integrated engineering and technology 

for high performance crane control 
systems including drive equipment, 
electronic anti-sway control, crane 
management systems (CMS), control, 
automation, and commissioning

•	 Comprehensive drive systems, from DC 
drives to high-performance AC drives

•	 High quality crane equipment and 
systems suitable for use in the port 
container terminal industry.

TMEIC’s crane control systems are 
designed to meet the most demanding 
applications and environmental conditions, 
and include the latest advancements 
in automation systems for a range of 
industrial applications, maximising both 
safety and crane productivity. 

A history of industry leadership 
TMEIC’s impressive history of engineering 
and supplying crane drives can be traced 
back to 1941, when their first Maxspeed® 
crane drives were supplied for cement-
handling cranes at Fontana Dam in 
California. When TMEIC drives were 
installed on the world’s first high-speed, 
dockside container-handling crane in 
1959, they reduced ship turnaround time 

from three weeks to 18 hours. 
Since 1984, TMEIC has participated in 

the engineering and installation of more 
than 3,000 crane control systems globally, 
including:
•	 The world’s first automated container-

handling cranes at London Thamesport 
in 1989 

•	 The f irst laser vision system for 
automatic landing in Singapore with 
seven-high stacking cranes

•	 The first automated container handling 
cranes in the US at Portsmouth, Va., 
in 2007. 

“TMEIC’s success, and our customers’ 
success, happens because of the 
partnerships we create that allow us to 
customise projects in order to meet their 
needs,” explains Kevin Russell, general 
manager, material handling for TMEIC. 
“Our solutions are focused on system 
integration and by remaining flexible and 
adapting to customers’ unique automation 
needs. We provide solutions that are 
effective, on-time and on-budget.” 

TMEIC thought leadership in 
crane systems technology

TME IC ’s  c rane  sys tems  focus 
specifically on developing and providing 
solutions for customer needs in seven 
areas, including: 

Crane automation
TMEIC offers fully automated solutions 
for container handling, from productivity-
increasing vision and auto-navigation 
systems to full automation of yard cranes, 
whether new or existing. This automation 
yields labour savings, increased yard 
p roduc t i v i t y,  reduced  equ ipment 
ma in tenance and downt ime,  and 
increased safety.

Quay cranes
Ship-to-shore quay cranes’ reliability 
and performance are critical. TMEIC’s 
technology, experience and process 
knowledge enable ports to achieve and 

exceed their goals.

Ship unloaders
A var iety of TMEIC solut ions help 
maximise ship unloaders’ performance, 
including solutions targeted at controlling 
sway, reducing equipment damage and 
optimising the dig cycle. 

Rubber tyre gantry (RTG) cranes
TMEIC ’s  expe r i ence  and  p roven 
performance have delivered RTG systems 
globally, which reduce operating costs, 
improve safety and provide years of 
reliable performance.

Crane modernisations
TMEIC offers crane retrofit packages that 
extend the life of existing control electronics 
and offer an alternative to new equipment 
purchases. Retrofit solutions often allow 
increased productivity of older equipment. 

The company has been at the forefront 
of developing solutions to increase 
efficiency for container transport, coming 
first to market with game changing 
Maxview® and Maxspeed® automation 
software and product suite.

“Moving containers on or off a vessel, 
within the yard, and through a gate 
demands eff ic iency,” Russel l  says. 
“That’s why TMEIC developed its suite 
of Maxview® and Maxspeed® products 
that provide crane control and automation 
solutions.”

Maxview Smart Landing® 
System 
Designed for ship-to-shore cranes, the 
Maxview Smart Landing® System is a 
laser-based ship profile and operator 
landing assist system. Successful at 
preventing high-speed landings, the system 
has documented outcomes in reduced 
spreader damage, improved crane uptime 
percentages, extended wire rope life and 
quiet crane operations. Perhaps its greatest 
success is the high level of operator 
acceptance for the technology. 

TMEIC drives container-handling 
system innovations and  
improvements

26   Edit ion 62: May 2014 www.por ttechnolog y.org

TMEIC 
In  ASSOCIATIOn WITH PORT TECHnOLOGy InTERnATIOnAL



By using a laser scanner and Maxview® 
software to measure and continuously 
update the profile of containers and other 
obstructions under the crane, the Maxview 
Smart Move™ system creates a slowdown 
envelope around the spreader and limits 
the hoist or trolley speed to prevent 
hard contact during operation, reducing 
damage while increasing productivity and 
safety. now deployed in countries around 
the globe, Maxview Smart Landing has 
proven® to be a ‘must have’ for a growing 
number of terminal operators.  

Maxview Smart Move™ 
A similar TMEIC solution created to 
prevent box topples in yard crane 
operations, is its Maxview Smart Move® 
System. 

“The Maxview Smart Move system, 
tailored specifically for RTG and RMG 
cranes, helps prevent spreader collisions 
and stack topples by dynamical ly 
measuring the spreader position and 
objects below the crane, and provides 
trolley slowdown and stop inputs to the 
crane control system,” Russell explains.

Laurence Jones is the director of global 
risk for TT Club, the international transport 
and logistics industry's leading provider of 
insurance and related risk-management 
services, and a vocal proponent of stack 
profiling and anti-collision systems. 

“Over the last seven years, TT Club has 
had 339 claims totalling US$42 million 
due to containers being knocked from the 
stack by a crane spreader or by a container 
under the spreader,” Jones explains. “They 
occur on quay cranes where containers 
may be knocked from the ship stack into 
the water or onto the quay apron. They 
happen in the yard with RTGs and RMGs, 
often knocking a container onto a truck 
and causing a fatality.”

Jones estimates that 19 percent of 
insurance claims associated with quay 
cranes are the result of stack collisions. For 
yard cranes, that number rises significantly 
to 82 percent, clearly demonstrating the 
need for anti-collision systems. 

“RTGs may not move fast, but they 
can cause a lot of damage when topples 
occur, and they do,” explains Russell. 
“Smart Move’s leading-edge technology 
prevents box topples and collisions with 
every move.”

Maxview Chassis Guidance™
Positioning trucks exactly where they need 
to be under a container-handling crane 
has long been an industry challenge.

“Maxview Chassis Guidance™ was 
developed to address this issue,” Russell 
explains. “By using the overhead, infrared 
crane scanner system to identify the 
truck’s front, rear, chassis and ground 
level, it guides truck drivers into the exact 
target position, resulting in smooth lifts, 
reduced cycle times, and accurate and 
automatic operations.” 

Maxspeed® Crane Control 
Systems
Russell says that TMEIC is also helping 
deliver on demands associated with the 
increasing popularity of fully automated 
yard cranes through the company’s 
Maxspeed® crane control systems. 
Using adjustable speed drives to control 
the speed and direction of crane motors 
driving the gantry, trolley, cable reels 
and hoist, Maxspeed provides very fast 
reaction times to operator joystick inputs, 
resulting in precise control and high rates 
of crane production.

MaxFuelSaver™
“Also helping increase efficiency and 
lower costs is MaxFuelSaver™,” Russell 
explains. “It is designed for RTG cranes 
and controls diesel engine speeds during 
periods of low usage. The system uses a 
standard TMEIC converter that supplies 
DC power to the constant voltage bus 
feeding the hoist, trolley and gantry drives, 
and motors. An inverter regenerates 
power when loads decelerate and then 
supplies this power to auxiliary loads, 
such as air condition, brakes and pumps. 
And, even though MaxFuelSaver reduces 

engine maintenance and fuel consumption 
by as much as 28 to 40 percent, it does 
it without any adverse impact on hoist 
acceleration times or throughput.”

Russell also points to several TMEIC 
innovations that are improving efficiency, 
lowering costs and improving safety at ports: 
•	 Maxspeed® Digital Sway Control 

provides a unique electronic solution to 
control sway on cranes by minimising 
the adverse effects of propagation 
delay t imes created by PLC or 
peripheral computer-based systems. 

•	 Maxview® Clear Path provides collision 
avoidance and area protection for 
dockside and yard cranes.

“The demand for the increasing size of 
ports, terminals, and vessels will continue 
to grow in order to keep pace with an 
increasingly global economy,” Russell says. 
“This in turn is driving an unprecedented 
need to continually design, engineer and 
install crane-control solutions that improve 
both productivity and safety.”

Russe l l  adds  t ha t  w i t h i n  t h i s 
continuously changing industry TMEIC’s 
flexible crane control and automation 
solutions, combined with its customer-
centric approach will continue to move the 
crane industry forward. 

Enquiries
Website: www.tmeic.com

TMEIC Corporation, Roanoke, Virginia.

Adjustable speed drives.
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China Focus

“Given the migration of China’s coastal sectors and the restructuring 
of local industries, the cargo structure of Shanghai is expected to go 
through a new round of adjustments, with container throughput set 
to increase its market share even further.”
‘The coordinated development of port and city’, page 30.



Introduction
Since the ground breaking development 
of Yangshan Deepwater Port, Shanghai 
Port  has been the wor ld ’s  busiest 
container port for four consecutive 
years. Along with the leap forward in 
the development of Shanghai Port, 
Shanghai International Shipping Centre 
has also witnessed constant progress 
in the maturity of its shipping services 
and allocation of shipping resources. In 
particular, since the establishment of the 
China (Shanghai) Pilot Free Trade Zone, 
Shanghai is stepping up its opening-up 
efforts in shipping centre construction. 
Shanghai Port has made headway in 
fostering well-coordinated and mutually 
beneficial development with the city.

Shanghai’s spectacular port 
development
Shanghai is a major hub port located at 
the Yangtze River Delta-front estuary, 
which is  in the centre of China’s 
mainland coast. The port is well situated 
at the junction of east-west Yangtze 
River shipping routes and north-south 
coastal shipping routes. Shanghai has 
witnessed rapid development because of 
its ideal location and abundant coastal 
resources over the past decade, with 
cargo throughput soaring 17 percent 
from 316 million tonnes in 2003 to 776 
million tonnes in 2013, highlighted by 
the explosive growth in throughput of 
cargo for foreign trade (23 percent) and 
for containers (27 percent). Shanghai was 
ranked number one in the world for seven 
consecutive years from 2005 to 2011 
in terms of cargo throughput, and has 
been the top port in terms of container 
throughput since it surpassed Singapore 
in 2010. The eastbound shift of the 
economic and shipping centre has also 

triggered a spurt in China’s market share 
of container throughput. For example, 
Shanghai had a 5.3 percent market share 
of the world’s container handling volume 
in 2012, outperforming Singapore (5.1 
percent) and Hong Kong (3.7 percent).

Given the migrat ion of  China’s 
coastal sectors and the restructuring of 
local industries, the cargo structure of 
Shanghai is expected to go through a 
new round of adjustments, with container 
throughput set to increase its market 
share even further. What ’s more, the 
structure of Shanghai Port ’s collection, 
distribution and transport will also 
improve. As a preferable mode to alleviate 
the impacts on road traffic and to achieve 
sustainability growth, the development of 
a robust inland waterway transportation 
network will be a core focus of future 
port planning in China. In this sense, 
Shanghai will play a major role in 
facilitating this transformation.

The continued development of the 
port and the success of its related 
industr ial  sectors have contr ibuted 
substantially to Shanghai ’s economy 
and urban development. After Yangshan 
Deepwater Port Area was put into large-
scale operation, the capacity of Shanghai 
Port grew significantly in addition to a 
maturing port environment. Given the 
migration of economic centres to East 
China and the rapid development of 
China’s imports and exports, Shanghai 
Port witnessed soaring throughputs 
and diverse port functions. This was 
character i sed  by  burgeoning por t 
logistics, simplified processing and 
efficient cargo handling. The economies 
of scale and expanding industrial cluster 
of Shanghai Port attracted a wealth 
of shipping and related businesses 
to the city. In 2010, Shanghai Port 

and its related industr ies made an 
aggregate contribution of RMB 354.945 
billion or 20.68 percent to Shanghai’s 
GDP. Nearly 40 percent of this total 
came directly from the port and the 
remaining 60 percent was attributable 
to the indirect benefits of port-related 
economic activities and induced value 
added . Fur thermore , por t - re l a ted  
employment amounted to 2,337,956, in 
2010, accounting for as much as 21.43 
percent of Shanghai’s workforce. 

Shanghai’s vast potential
Despite the crown of being the world’s 
largest container port, Shanghai cannot 
compare with Hong Kong and Singapore 
in terms of geographical advantage 
since it is not located at the centre 
of three international trunk routes. 
Thanks to a file issued by the State 
Council in 2009, which is dedicated to 
spurring the modern service industry 
and sophisticated manufacturing in 
Shanghai, the city is bestowed with 
the opportunity of turning itself into 
an international financial and shipping 
centre (the ‘Two Centre’ initiative). As 
a result, Shanghai Port will develop 
into a major transhipment centre in 
Northeast Asia. In the ‘Framework Plan 
for the China (Shanghai) Pilot Free 
Trade Zone’ issued by the State Council 
in August 2013, China (Shanghai) Pilot 
Free Trade Zone allows for ships owned 
or indirectly owned by Chinese invested 
companies to pilot coastal shipping 
between domestic coastal ports and the 
Port of Shanghai. This measure is seen 
as the first steps to be made by Shanghai 
in its quest for not only coastal shipping 
reform, but in achieving its ambition 
of becoming a transhipment hub for 
Northeast Asia.

The coordinated 
development of 
port and city 

Professor Dr. Zhen Hong, Secretary-General and Zhao Nan, Deputy Director of port research, 
Shanghai International Shipping Institute, Shanghai Maritime University, Shanghai, China
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Shipping-related service 
industries 
Shanghai has borne witness to closer 
port-city relations, with port resources 
now indispensable for both the regional 
and urban economy. The port has also 
been boosted by a number of policies 
aimed at promoting Shanghai as a 
shipping centre including preferential tax 
and customs policies, ship management, 
shipping brokerage, shipping finance, 
shipping education and research. With 
such policy support, shipping-related 
service industries in Shanghai have 
started to emerge. At the end of 2012, 
Shanghai was home to 27 ship insurance 
and brokerage agencies and 19 ship 
insurance adjuster institutions. By the 
middle of 2013, as many as 399 vessels 
operating on international ser vices 
had registered with the port. The gross 
tonnage of these vessel arrivals totaled 
as much as 10,589,882 tonnes. As China 
(Shanghai) Pilot Free Trade Zone 
grows in maturity, the trial programmes 
and preferential policies designed and 
implemented within this test ground 
are bound to propel the development of 
local shipping-related service industries, 
thus contributing to Shanghai’s rise as an 
international shipping centre. 

Yangshan Port, shanghai.
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Introduction
In recent decades, the role of gas in 
the global energy sector has grown 
significantly. As the c leanest fossil 
fuel, Liquefied Natural Gas (LNG) is 
recognised as the key fuel that could 
relieve pressure on the global energy 
demands. In response to environmental 
concerns, the Chinese government 
has set a target within its 12th Five 
Year Plan maps for the use of cleaner 
energy resources. To reach this target, 
approximately 50-60 billion cubic metres 
(bcm) of natural gas must be imported 
by 2015. Today there are more than 10 
onshore LNG terminals operating in 
China including one floating terminal (in 
Tianjin) with a receiving capacity of 3.0 
bcm under construction.

In this article, the author will give a 
brief introduction about the development 
and future trends of LNG terminals in 
China, and will comment on the receiving 
capacity and geographical position of 
existing and planned LNG terminals. 
The technology and environmental 
challenges especially for LNG terminals 
in China will be identified and discussed 
as will the alternative designs and location 
of LNG terminals. As a conclusion, the 
development of technologies, standards, 
regulations and training will be stated 
separately. 

China's gas consumption
Air pollution has become a prominent 
problem in the cities of China. Local 
governments  a re  now faced  wi th 
the dual  chal lenge of maintaining 
economic growth whilst complying with 
environmental regulations. To achieve 
this, piped natural gas is seen as the best 

alternative to LPG, biomass and coal. The 
energy intensity target of the 12th Five 
Year Plan set by State Council in China 
mandated that non-fossil energy sources 
should be increased to 11.4 percent of the 
country’s total energy use. According to 
the China Energy Statistical Yearbook 
2013, the total natural gas consumption 
as a percentage of total energy production 
increased from 2.7 percent in the year 
2000 to 4.3 percent in 2012, while 
the average daily energy consumption 
increased from 0.7 percent to 3.6 percent. 
China’s gas consumption is expected to 
increase exponentially in the coming 
years in order to adopt these regulatory 
measures and meet demand. 

Development of LNG in China
Since the late 1990s, investment in the 
LNG industry has heated up in China. 
LNG terminals owned by the three 
major state-owned oil companies have 
continued to be put into operation. 
Moreover, private capital injected into 
gas related projects has intensified 
competition between market players in 
China. As most of the LNG terminals 
in operation were built at a rapid pace, 
the related domestic regulations and 
standards are stil l  in their infancy. 
Future challenges for port management 
and environmental protection shall 
be considered in order to secure a safer 
and more reliable development of LNG 
terminals in China.

In the last  few years, the LNG 
receiving capacity of China has increased 
from 0.7 percent to 2.9 percent of the 
global LNG receiving capacity. By 2015, 
there will be 14 LNG receiving terminals 
(see Table 1) with a combined capacity of 

120 bcm of natural gas per annum. Based 
on the statistics in table 1, three national 
o i l  companies  (CNOOC, CNPC, 
Sinopec) are the lead LNG terminal 
builders in China. CNOOC is considered 
as the Chinese pioneer of LNG and built 
the first LNG terminal in Guangdong 
with a long-term sales and purchase 
agreement (SAP) with the Australian 
NWS project. This project was put into 
operation in 2006. The second terminal 
operated by CNOOC is located in Fujian 
with cargo from Indonesia, while the 
third one is located in Shanghai with a 
SAP with Indonesian and Malaysian 
investors. Following these projects, LNG 
terminals such as Dalian ad Rudong were 
put into operation separately. In 2013, the 
total capacity of existing LNG terminal 
in China was recorded at 21.9 million 
metric tonnes per annum (mtpa) and 
when terminals under construction are 
completed this will rise to this will rise to 
43.1 mtpa.   

Accord ing  to  the  geograph i c a l 
distributions shown in Figure 1, all 
LNG terminals either in operation or 
under construction are scattered along 
the coastline from Liaoning Province 
in the north to Hainan Province in the 
south. This shows that there has been 
no regional monopoly so far and that 
the development of terminals is still 
very much balanced. However, most of 
the construction of these terminals is 
divided into two phases and projects to 
expand the capacity of terminals such 
as Guangdong, Shanghai and Fujian are 
still ongoing. After capacity expansion, 
more than half of total capacities will 
be located in southern China and 
approximately  35 percent  of  tota l 

Challenges
for LNG Terminals
in China

Xie Jieying, Lecturer, Shanghai Maritime University, 
Shanghai, China
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capacity will be in eastern China. 
Because of the shorter construction 

period and less land acquisition, the first 
floating storage and regasification units 
(FSRU) are now under construction in 
Tianjin, on the Bohai Gulf of northern 
China. The first phase of the FSRU project 
is designed to have an annual receiving 
capacity of 3 bcm and the second phase will 
increase its capacity to 8 bcm. In November 
2013, CNOOC, the major operator of the 
Tianjin terminal, announced the official 
start of trail operation under a sale contract 
with GDF Suez. 

Obviously, China is building excess 
LNG capacity and the race in building 
LNG terminals between Chinese market 
players is getting more and more intense. 
However, the global LNG market is likely 
to remain tight this year as the demand 

side of LNG continued to grow, especially 
in Asia. Currently, the construction 
progress of those projects without long-
term gas supply contract is quite slow. 
Chinese importers are still looking for 
bigger supply contracts and new supply 
regions because of increasing demands. 

Future challenges
China was self-sufficient in natural gas 
until 2006 and only became a net gas 
importer when it started importing 
LNG from Australia in 2007. Currently, 
the infrastructure for natural gas is still 
under development in the country to 
meet increasing demand. Besides the 
construction of big LNG terminals along 
the coastline, LNG operators in China are 
also concentrating on the development 
of FSRU and small-scale terminals along 

Yangtze River to strengthen its LNG 
industrial chain. Therefore, the alternative 
design and location of future LNG 
terminals needs to be further investigated 
considering the techniques and experiences 
of countries like Japan and Northern 
European countries. 

More comprehensive analysis for the 
whole LNG supply chain shall be carried 
out to find the most suitable sites for 
safe and sustainable development in the 
future. An assessment on the safety and 
security of the waterways associated 
with the project will be carried out by a 
competent organisation in conjunction 
with national and industrial standards. 
However, there is still no comprehensive 
safety assessment framework for LNG 
terminals in China. The only national 

Table 1: LnG terminals in China.

Status Location Capacity 
(MTPA) Open Leading company

Existing Dapeng, Guangdong 6.7 2006 CNOOC, BP

Fujian 2.6 2009 CNOOC, Fujian Investment & Development Co.

Mengtougou, Shanghai 0.1 2008 Shanghai Gas Group

Yangshan, Shanghai 3 2009 Shenergy Group, CNOOC

Rudong, Jiangsu 3.5 2011 PetroChina, Pacific Oil

Dalian, Liaoning 3 2011 PetroChina, Dalian Port

Ningbo, Zhejiang 3 2013 CNOOC, Ningbo Power Development Co. Ltd

Under 
construction Qingdao 3 Sinopec

Zhuhai 3.5 CNOOC, Guangdong Gas

Hainan 2 CNOOC, Hainan Development Holding Co.

Caofeidian, Tangshan 3.5 PetroChina

Diefu, Shenzhen 4 CNOOC, Shenzhen Energy Group

Beihai, Guangxi 3 Sinopec

Tianjin (FRSU) 2.2 CNOOC
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s tandard  for  the  des ign  of  LNG 
terminals in China was implemented 
in 2010 and still needs to be amended 
for the new developments in the LNG 
industry. 

Moreover, both existing terminals and 
those under construction must consider 
the environmental challenges. All the 
construction and operation of LNG 
projects shall be conducted according 
to the relevant laws, regulations and 
rules so as to minimise and mitigate 
the environmental  impacts  to the 
sensitive onshore or nearshore resources. 
Those rules and regulations relating to 
LNG terminals including large coastal 
terminals, small-scale terminals and 
FSRU for environmental protection are 
still under development in China. 

There has become an urgent need 
recently for technical expertise into 
the improved management of future 
LNG terminals. These experts wil l  
have vast knowledge of LNG terminals 
and be familiar with the international 
standards and regulations relating to 
safety, secur ity  and environmental  
protection. Suitable training courses 
for managerial personnel and workers 
are needed for the further expansion of 
LNG terminals in China.  

Conclusion
Due to environmental concerns, the Chinese 
government has set a target within its 12th 
Five Year plan maps for the use of cleaner 
energy resources. To reach this target, 
approximately 50-60 bcm of natural gas 
needs to be imported come 2015. There are 
seven Chinese LNG terminals in operation 
with a receiving capacity of 21.9 mtpa and 
another seven under construction, including 
one FRSU, with capacity of 3 mtpa.

However, when compared with the 
rapid construction pace, the development 
of technologies, standards, regulations 
and training is relatively slow in China. 
There is still a lot of work to do to fill the 
gap between China and western countries 
by importing not only natural gas but also 
advanced technologies and experience. 
National standards shall be revised and 
updated according to the new technology 
adopted. A comprehensive risk management 
framework as well as navigation and 
environmental safety assessment for both 
big and small-scale terminals shall be 
carried out during preparatory phases. 
Better training programmes will also be 
provided for managers and their staff 
in order to encourage both technical 
innovation and the future expansion of 
LNG terminals in the country. 

Figure 1: LnG terminal distribution in China.
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In October 2013, China proposed the 
revival of the Maritime Silk Road (MSR). 
This is designed to enhance connectivity 
and promote mutual development among 
the countries from the Far East to the 
Indian Ocean to Africa. In February 2014, 
Sri Lanka was the first country to support 
China’s plan. China and Sri Lanka have 
a long history of traditional friendship. 
Even when the two countries had yet to 
establish any diplomatic relations, Sri 
Lanka, despite the blockade of the western 
countries to China, signed the ‘1952 
Rubber Rice Pact’ with China, creating a 
history of friendly bilateral economic and 
trade cooperation. Over the years, the 

two governments have encouraged their 
enterprises to mutually invest, as well as 
strengthen cooperation in agriculture, 
fisheries, tourism, and cooperation in 
infrastructure construction, energy and 
resources development among other fields.

Sri Lanka is located strategically along 
the proposed MSR between Asia and 
Europe. To its east, it links to Malacca, the 
Sunda Straits and the South China Sea; 
and to its west, it connects to the Red Sea, 
the Persian Gulf, Cape of Good Hope, 
and Suez Canal. The waters around Sri 
Lanka, located to the south off India, are 
the bottleneck of the MSR between China 
and Europe or Africa.

Sr i  Lanka therefore  promises  a 
comparative advantage for potential 
transhipment, bunker ing and port 
services. There are two international 
ports (Colombo and Hambantota) 
and four regional ports (Galle, Oluvil, 
Tricomalee and Kankasanthuri) in Sri 
Lanka. All of these ports are managed by 
Sri Lanka Ports Authority. Colombo and 
Hambantota ports have the potential to 
become high-ranked international ports, as 
Indian deepwater ports, including Dhamra, 
Jawaharlal Nehru, and Krishnapathnam, 
are not located close to Sri Lanka.

Due to limited financial resources of 
the Sri Lankan government, the majority 

Sri Lankan involvement 
in developing the  
maritime silk road

Dr. Tsz Leung Yip, Associate Director, C.Y. Tung International Centre for Maritime Studies and 
Kelly Yujie Wang,  PhD Candidate, Hong Kong Polytechnic University, Hong Kong

The Port of Colombo, Sri Lanka. 
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of projects currently rely on international 
financial  institutions and bilateral  
investors. In order to attract private capital 
and foreign investment in the construction 
of major projects, the Sri Lankan 
government has begun to introduce ‘build, 
own, operate, transfer (BOOT) or build, 
operate, transfer (BOT) and public-
private partnership (PPP) mechanisms. Sri 
Lanka’s Department of National Planning 
(2010) reported that only one out of five 

port projects was financed by the Bank 
of China (see Figure 1), while Sri Lanka 
socio-economic data shows that China 
is the largest economy that invests in Sri 
Lanka (see Figure 2).

China as a maritime giant
The construction of the Colombo 
Terminal is not a secret deal but the 
result of the public bidding (see Figure 
3). The China contractor China Harbour 

Engineering Company Limited (CHEC) 
won the bid by the cost advantage. 
CHEC has businesses around the world 
covering more than 80 countries and 
regions, with the construction project 
contracts amounting to approximately 
US$10 billion and employing more than 
10,000 people. CHEC is a wholly owned 
subsidiary of China Communications 
Construction Company Limited (CCCC). 
Chinese companies have accumulated 

Port Project Activities Investment
Colombo South Harbour Construction of: 

A new 285-hectare harbour basin with 
a width of 570 metres and a depth of 20 
metres; 
Wide approach channel; 
A new major breakwater and small 
breakwater; 
A new marine operations centre; 
Three container terminals.

Domestic: 19.8 million Rupees

Foreign: 33 million Rupees (Asian 
Development Bank)

Private: 33 million Rupees

Port of Hambantota Construction of: 
A breakwater 1,000 metres in length; 
Two berths and an approach channel; 
Harbour basin which can be dredged up 
to 16 metres.

Domestic: 8.4 million Rupees

Foreign: 33.77 million Rupees (EXIM 
Bank of China)

Port of Oluvil Construction of: 
Two breakwaters ± 550 met res in length 
and 755 metres in length; 
Dredging up to eight metres in the 
harbour basin to accommodate 5,000 
DWT vessels in the first phase and 
16,000 DWT vessels in the second.

Domestic: 1.23 million Rupees

Foreign: 4.95 million Rupees 
(Netherlands)

Port of Galle Construction of: 
A multi-purpose terminal and 
breakwater; 
Channel and harbour basin dredging; 
Procurement of equipment and 
navigational aids.

Domestic: 3.38 million Rupees

Foreign: 13.53 million Rupees ( JICA)

Kankasanthuri Harbour (KKS) Repair the main breakwater and existing 
structure in the harbour; 
Remove the three sunken vessels laying 
close to the KKS Port.

Domestic: 20 million Rupees

Foreign: 80 million Rupees

Figure 1: Key port development projects in Sri Lanka. Source: Department of national Planning (2010). Mahihda Chintana –  
Vision for the Future – annex 4.2.1.

2008 2009 2010 2011 2012
Asian Development Bank (ADB) 155 148 199 139 160

China 32 283 98 6 650

International Development Association (IDA) 39 91 85 130 98

Korea 7 3 31 22 37

Japan 2 35 92 114 112

Other -162 403 1,362 1,535 1,045

Total 74 962 1,867 1,946 2,012

Figure 2. Foreign assistance in uS dollars (million). Source: Sri Lanka socio-economic data, June 2013.
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a wealth of international commercial 
experience in large-scale infrastructure 
const ruct ion , energ y  sources  and 
transportation. According to the China 
Global Investment Tracker (2011) from 
the Heritage Foundation, China overseas 
investment includes over 300 transactions 
of US$100 million or more in 2005-2010. 

China’s container throughput increased 
260 percent from 55 billion twenty-foot 
equivalent units (TEU) in 2004 to 144 
billion TEU in 2011. Chinese container 
ports handle around 17 percent of global 
container throughputs, according to 
the World Bank. Shanghai is the largest 
sea port for container handling as well 
as shipbuilding and port equipment. A 
Chinese manufacturer of port equipment,  
Shanghai Zhenhua Heavy Industry Co. 
Ltd. (ZPMC), is a major supplier and 
has become the market leader in the 
quay cranes market. China Merchants 
holdings (International) Company limited 
(CMHI) is the largest public port operator 
in China. Its port network covers Hong 
Kong, Shenzhen, Ningbo, Shanghai, 
Qingdao, Tianjin, Xiamen and Zhanjiang. 
CMHI terminals in China accounted 
for 32 percent of China’s total container 

throughput.
China’s increasing role in shipbuilding 

is identified in Figure 4. The port industry 
is a very attractive industry for a country, 
since it can bring in substantial amounts 
of foreign investment in manufacturing. 
China has been a leading manufacturer 
since the 1990s, and many emerging 
economies, including Sri Lanka, are 
following a similar pattern of port 
development to China.

Insights of China’s three 
Strategies
China’s investment in Sri Lanka can be 
summarised by three strategies.

Strategy 1. Partnering, but not managing 
- The first step is to ascertain the need 
to establish some forms of partnership. 
Rather than coming to manage overseas 
projects, China has broadened its strategic 
objective into building partnerships. Its 
building strategy will ultimately bring 
lasting success to China.

Strategy 2. Building, but not selling 
- A Chinese company is a builder rather 
than a salesman. Chinese companies are 

not selling their products or expertise in 
the foreign markets. A Chinese company 
that builds will consider its impact on its 
partner’s strategic objectives and added 
value. In order to build, several Chinese 
companies integrate their resources and 
core competencies with that of partner 
countries. 

Strategy 3. Giving, but not taking - China 
commits resources to become a builder. 
China allocates its financial resources and 
expertise, and more importantly, a firm 
commitment with its partner countries 
over a long time. For Sri Lanka’s Colombo 
terminal, the Chinese company here 
commits to a 35-year BOT contract.
China’s activities in Sri Lanka have 
c lear ly i l lustrated the above three 
strategies. 
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Figure 4. Ship deliveries by area.

Figure 3. The BoT contract of Colombo terminal. Source: Colombo international Container 
Terminals Ltd.

China Merchants Holdings 
(International)

Sri Lanka Ports Authority 
(SLPA)

Colombo International Container 
Terminals (CICT)

Sri Lanka Ports Authority 
(SLPA)

85% 15%

35 years built, operate,  
transfer (BOT)
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[ ["The Port Technology International website is a great portal for business 
professionals and we have received many enquiries through this great website!"

Meclift oy ltd

It’s not just about advertising, it’s about Content in the right Context which drives “Inbound Marketing” 
through all of your touch points for greater lead generation.

More than 40% of B2B mobile users are searching for products and services on their phones (Forrester)
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Who sets the requirements?
Market  compet i t iveness  pushes  a 
continuous requirement for seaports to 
adapt. One significant challenge is to 
provide adequate navigation depth for 
future deeper-draft vessels that are being 
brought on-line by shipping companies. 
The requirement for deeper harbours 
can also emerge from evolving sea route 
characteristics, such as the enlarged 
Panama Canal that opens opportunities 
for ports to capture new markets and calls 
by today’s large ships. Often, port directors 
and terminal managers are lagging in the 
race to be positioned and ready for deeper-
draft vessels. 

The demands for deeper harbours 
and ports can be fast moving, but the 
ability to plan, design, permit, and 
dredge harbours is typically prolonged 
and arduous. In many instances, the 
timeline can be more than a decade from 
initiating plans to deepen port channels, 
turning basins and berths until dredging 
completion. 

Virtually every developed country 
has instituted rigorous environmental 
requirements that prolong the timeline 
for dredging projects. These requirements 
inc lude  tes t ing  sed iment  qua l i t y, 
analysing biological and physical impacts, 
evaluating alternatives for dredging 
sediments and placement of material, and 
considering the long-term implications 
of maintenance dredging. But these 
requirements do not stand alone as 
reasons for long lead times for dredging 
projects. Engineering considerations can 
also be problematic, such as when harbour 
deepening may be adjacent to existing 
piers and wharves whose structural 
integrity will be lost if the adjacent 
seabed is lowered; existing operations 
within the port may not allow efficient 
dredging construction; and the affected 
seabed substrates may be rock rather than 
overlying silts.

Planning dredging projects 
For dredging projects, a good start is 
essentially an early start. In this regard, 
a port ’s master plan should include 
a fully developed dredging plan that 
details the anticipated timing, quantity 
and type of dredging required for the 
various elements of the overall master 
plan, along with planning the location 
and placement of the resulting dredged 
materials. The plan should also identify 
and prioritise potential beneficial uses of 
the dredged material, with opportunities 
for mitigating impacts being determined 
in advance within the master plan. 
Furthermore, the master dredging plan 
should be realistic about anticipated 
environmental impacts and the public’s 
perceptions, as undue optimism may 
obscure the vision and divert from a 
successful strategy to obtain permits and 
budgets for implementing the dredging 
projects. 

Finally, the plan should identify and lay 
out required modifications to improve the 
strength and stability of adjacent piers, 
wharves, quay walls, breakwaters and slope 
protections. These modifications should be 
factored into the overall project schedule 
and cost.

Strategising environmental 
approvals
Ports cannot play just defence. A realistic 
assessment and strategic approach to the 
challenges of acquiring environmental 
approvals can cut years off a project ’s 
timeline. Opportunities to accomplish 
this can emerge by engaging the public 
and decision makers early in the process, 
listening actively to their perspectives, 
responding professionally to their concerns 
and maintaining dialogue through the 
planning, design and construction phases.

A first step to securing environmental 
approvals is to lower the number and 
intensity of environmental impacts. For 
instance, in areas with air quality problems, 

using special fuels or electric rather than 
diesel-powered dredges, such as hydraulic 
or mechanical, reduces air quality impacts. 
Or, where healthy or healing biological 
resources exist, dredging activities may be 
seasonally timed to avoid critical life cycle 
periods so that it can be performed in ways 
that reduce turbidity (such as silt curtains, 
closed ‘environmental’ buckets and upland 
disposal of material) and that are mitigated 
or enhanced by on-site or off-site habitat 
creation. In some cases, the channels can 
even be realigned to avoid a critical habitat.

By thinking about dredge material as a 
potential resource for both environmental 
mitigation and engineering use, strategies 
that make partners out of environmental 
agencies, universities and civic groups can 
be established. In one instance, the Port of 
Oakland in California, US, placed dredge 
material upland rather than in water, 
which led to the area being developed into 
a public golf course. Other projects by this 
port placed the material in water, which 
re-created a shallow water habitat that had 
been lost due to a previous development, 
as well as on land, to raise a terminal yard 
that was adjacent to the shore that was 
used for a new public park. In all cases, 
the placed dredged material required 
engineering and design so that the 
intended benefits could be fully realised. 

For green field port developments, 
other alternatives may be available to 
gain permitting approvals. For example, 
the New Port in Doha, Qatar, altered the 
channel alignment to minimise dredging 
impact on coral beds and to beneficially 
use dredge material to reclaim land 
for a new adjacent naval base. Project 
mitigations included transplanting coral 
and sea grasses. The deepening of the 
Houston Ship Channel in Texas, US, was 
unique in that the project’s length made 
it challenging to have a single area for 
placing dredge material. However, this 
was turned into an opportunity by creating 
multiple island habitats, each specifically 

Winning the harbour 
depth race

Abbas Sarmad, PE, D.PE, Global Director of ports and marine 
practice, AECOM, New York, United States
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designed to fit into its environment with 
biological purposes.

Modifying structures for deeper 
water
Early and effective preparations for 

harbour deepening require an initial 
assessment of  adjacent  s tructures , 
especially to ensure that the structures 
can maintain stability and strength 
after the deepening of adjacent seabed. 
It  i s  important  to check adjacent 

structures, particular ly wharves and 
piers, to make sure that the stresses 
have not been exacerbated by their age 
or depth changes. Also, if the deepening 
accommodates larger vessels, the forces 
from ship berthing, mooring, quay 

the Port of long Beach in long Beach, California, us, has recently committed to creating a master dredging plan.

elevating terminal land at new Port in Doha, Qatar. the Qatar navy Base reclamation has shape 
to minimise coral bed impacts.
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cranes and deck loadings increase, 
often resulting in significant capital 
improvement requirements. As such, 
the timing of structural modifications 
to accommodate dredging must be 
scheduled and planned.

Most existing piers, wharves, quay walls 
and breakwaters were not designed to 
accommodate the water depths dictated 
by today’s largest ships. Problems can 
come from insufficient embedment depths 
of piling and structural toes, and from 
induced instability of embankments and 
underlying soils. Yet, there are proven 
alternatives for maintaining structural 
stability and strength. For wharves, this 
may include adding seaward extensions to 
the structural face, thereby reaching deeper 
water at some distance from the existing 
structure’s toe. Alternatively, subsea 
retaining walls may sometimes be installed 
near the toe of the structure allowing a 
vertical drop in seabed elevation. Other 
methods may include soil treatment ± 
either in the form of deep cement or 
chemical mixing and soldier piles ±  to 
strengthen slope stability and bearing 
capacity. 

Modi fy ing  these  s t r uc ture s  fo r 
increased adjacent water depths typically 
requires completion before the dredging 
occurs adjacent to the structure. For 
larger  pro jects , dredging of  areas 
immediately adjacent to these wharves 
can be blocked from dredge contractor 
access until completion of the structure's 
modifications.  These modifications may 
be separately procured from the dredging 
contract. The required completion dates 
for modifications must be carefully 
monitored and managed, and the  
contracts should include descriptions of 
adjacent contractor work.

Staying ready for future ships 
There are some critical actions that ports 
and terminals may take to prepare for future 
dredging projects as required by emerging 
deeper draft vessels and market conditions. 
Such recommendations include:

•	 Instituting and coordinating a 
master plan for dredging, including, 
if possible, an approved plan for 
mitigating unavoidable impacts from 
future dredging.

•	 Identifying and permitting an area 
for placement of future dredge 
mater ial  that is  acceptable to 
permitting agencies.

•	 Notifying the dredging contractors 
of expected required environmental 
retrofits to equipment or similar 
constraints, giving contractors time 

to prepare for such specifications.
•	 Designing new wharves, piers and 

structures to accommodate deeper 
depths without the need for future 
modifications.

By preparing well before a dredging 
pro ject  i s  needed, the  t ime f rom 
inception to completion of such an effort 
will be shortened, and project owners 
will reap the benefits of winning the 
race for deep harbours that attract future 
shipping fleets.

the main channel at the Port of los 
angeles in los angeles, California, us, was 

deepened by an electric dredge.
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Continued, strong ordering of larger 
container ships, weaker trade demand and 
the search for better scale economies has 
meant that larger vessels are being placed 
onto secondary trade lanes, with terminals 
needing to satisfy the demand of these 
bigger units.

The shift to larger vessels has been 
a highly significant feature for deep 
sea containerisation. The search for 
economies of scale is at the heart of 
this drive. On a tonnage-mile basis, 
the savings from larger vessels can be 
substantial and also one of the few 
factors that are directly controlled by 
ship operators. Furthermore, as soon as 
one major operator advances to the next 
size echelon, the competitive nature of 
the shipping industry may force other 
operators to follow suit. The net effect is 
a rise in both average vessel size and the 
size of the largest vessels deployed.

The largest vessels that are currently 
planned will have a length overall (LOA) 
of 400 metres, a beam of 59 metres and 
a design draught of around 15.5 metres 
– although full draught will seldom 
be used. However, the 18,000-20,000 
twenty-foot equivalent unit (TEU) 
vessels now on order are unlikely to 
represent the largest container vessels 
that will be constructed.

Notable vessel oversupply 
The trend in favour of larger vessels is 
well established and has accelerated since 
2004. The share of 8,000 TEU and larger 
vessels increased from 0.2 percent of the 
containership fleet at the beginning of 2004 
to 25 percent at the beginning of 2012. The 
very largest vessels are typically deployed 
on trades between East Asia and Europe. 
To date, the emphasis on these trades has 
been on the 8,000-11,000 TEU size range, 
but vessels of over 13,000 TEU are now 
being deployed and are set to increase their 
share in this market. The oversupply of 
these vessels is now resulting in pressure to 
re-deploy these vessels on other trades and 
the transpacific will be a primary candidate 
for these developments. There is likely to be 
pressure to deploy further larger vessels on 
these trades, where water depth and other 
considerations permit such operations.

The development of the ultra-large 
container ships (ULCS) fleet is further 
summarised in Table 1, which includes 
confirmed data (as available at the start 
of 2014) and relates to the estimated 
position in 2016. A significant increase is 
due to occur in terms of ULCS tonnage 
scheduled for delivery in 2014 and 2015, 
whereby 35 percent and 70 percent of new 
capacity ordered in these two years will be 
in these size ranges. 

Transforming terminals for 
bigger ships
This represents a transformation of terminal 
requirements for many trades, in which a 
greater proportion of larger vessels will need 
to be catered for at container terminals. In 
essence, those ports unable to successfully 
receive these units will become far less 
competitive to ocean carrier operators.

Unfortunately for the shipping lines, 
many of them began receiving significant 
new tonnage at a time when the major 
world economies went into recession. This 
resulted in a more rapid transfer of vessels 
previously deployed on Asia-Europe 
services to transpacific and transatlantic 
trades, and the process of ‘cascading’ of 
larger vessels to secondary deep-sea trades 
also accelerated. The recent impact of this 
cascading in key trade lanes can be seen in 
Table 2 and the deployment of larger vessels 
is largely uniform over all container routes.

Cascading brings greater terminal 
pressures
Of course, there are limitations that 
are likely to impact the ultimate size of 
container ships and there is an immediate 
overlap with respect to the cascading 
effect too. With respect to terminal 
and hinterland transport infrastructure, 
in addition to the necessary access 
parameters, terminals have to install the 
requisite cargo-handling technology, such 
as larger quayside cranes for containers. 

To cope with the increasing ships size 
and consignment volumes being moved 
across the quay, yard systems have had to 
evolve also, to keep up the flow between 
quay and yard. Moreover, in the case of 
transhipment, it is not only necessary to 
have the requisite terminal development 
but the hinterland transport infrastructure 
also has to be capable of handling terminal 
throughput – and particularly peak demand.

Nevertheless, for ports in many trade lanes 
the pressure to be able to successfully receive, 
and handle, larger ships remains paramount. 
It is also vital that terminals expand and 

Scaling up and its  
implications

Dean Davison, Principal Consultant, Ocean Shipping Consultants, 
Royal HaskoningDHV, Egham, United Kingdom
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Figure 1: The development of the world fleet. Source: Ocean Shipping Consultants. 
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make better use of existing facilities to 
handle larger vessels and consignment sizes. 
Terminal productivity has increased but there 
remains a need for further improvements. 
The dredging of approach channels 
and berths is critical, whilst terminal 
infrastructure must also be enhanced to 
accommodate larger vessels, meaning longer 
berths and larger terminal areas. 

The role, and impact, of terminal 
productivity cannot be stressed highly 
enough. Figure 2 offers a high-level 
summary of the difference that moves per 
crane per hour can make on costs for the 
shipping lines.

Cascading emphasising critical 
phase for ports
So, there is a clear need for better 
productivity and efficiency in ports, but 
measuring it to the satisfaction of the 
transportation supply chain is another 
challenge. The traditional approach to 
port productivity has been to base the 
capabilities of terminals on the basis of the 
number of moves possible by the metre of 

quay available or the number of cranes that 
in theory could be used. Also land-use has 
been an important criterion.

While these assessments offer some 
general value, it is not really reflecting 
true productiveness or performance. 
They are still useful for typical regional 
benchmarks but it is now reasonable to 
expect to see greater depth of analysis and 
understanding – plus, it is time to move 

away from anecdotal evidence towards 
obtaining greater verification of what 
is actually happening at the port and 
terminal level. 

However, the ability to better monitor 
performance for a specific port or terminal 
is changing. Using port productivity data 
supplied by the Journal of Commerce, 
there is much more information that can 
be generated on a quarterly or annual 

No. Of ULCS 
vessels

ULCS (>10,000) 
000TEU capacity

Total fleet 
000TEU capacity

ULCS share 
TEU capacity

Existing fleet    

End of 2013 196 2492.0 15878.6 15.7%

Orderbook (scheduled delivery)    
2013 2 226.2 708.0 31.9%

2014 58 771.0 1349.6 57.1%

2015 31 473.8 799.6 59.3%

2016 4 50.4 193.1 26.1%

Forecast fleet (end)     
2013 216 2718.2 16415.2 16.6%

2014 274 3498.2 18162.1 19.3%

2015 305 3963.0 19347.3 20.5%

2016 309 4013.4 19607.2 20.5%

END-YEAR 
* - ULTRA LARGE CONTAINER VESSELS = 10,000TEU AND LARGER

Table 1: Forecast ULCS* fleet Development to 2016. Source: Ocean Shipping Consultants/Clarksons.

Position at start of year (TEUs)

2010 2011 2012 2013 2014 Current 
largest 
vessel

Transatlantic (N.Europe) 3850 3995 4010 4050 4150 5892

Transpacific 5350 5500 5700 6000 6250 14000

Asia-North Europe 8822 8880 9600 9950 11150 18270
Asia-South America Pacific 3100 3750 5100 7300 7450 13100
Europe-South America Atlantic 4500 4500 4600 6050 6250 8760
Asia-Middle East 6050 6150 6950 8000 8100 14100
Asia-Australia 4250 4415 4450 4450 4600 5906

Table 2: The development of average vessel sizes on key container trades 2010-2014. Source: Ocean Shipping Consultants.

20/crane/hr 25/crane/hr 30/crane/hr
18,000 TEU 4120000 3385000 2750000
12,500 TEU 2882087 2305670 1921391
10,800 TEU 2395179 1916143 1596786
4,800 TEU 427576 403143 381351
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Figure 2: Crane productivity and its effect on costs. Source: Ocean Shipping Consultants.
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basis, such as the ability to measure 
operating time i.e. productivity achieved 
between the first lift and the last lift when 
the ship is berthed and the total time 
the ship stays at the berth. The chance 
for benchmarks to be generated over 
time allows key trends to be highlighted 
and, most importantly, points towards 
opportunit ies  for improvement. A 
snapshot of performance at one particular 
point in time can also be the starting 
point for more robust and defensible 
benchmarking of performance. The ability 
of a port or terminal to monitor its own 
performance has great value, to itself and 
its customers. Any port or terminal with 
a good understanding of performance and 
productivity at competing facilities holds 
strong commercial value. 

The net outcome is the ability for 
productivity to be better monitored and 
understood, at a time when cascading of 
larger ships are demanding more efficient 
operations. 

Quite simply, the cascading of container 
vessels means that many ports and 
terminals are entering a critical phase in 
which improved performance will earn 
direct calls, and those facilities not able 
to lift productivity will see market share 
decline – irrespective of the trade lane and 
port location. 

See our website www.copas.nl for further details about our products and references.

Need a TOS? 
Check us out!

Whether you’re an inland or a sea-bound termi-
nal, handle containers, trailers and/or vehicles 
STEP is the solution built for you. Specialized 
business procedures are analysed and imple-
mented to meet your unique requirements.

Copas is a young company, focused and cus-
tomer driven with a highly skilled team bring-
ing over 150 man years of business experience.  
We love building awesome products, making 
operations easier, better and faster!
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Port Manatee is one of Florida’s largest 
and fastest growing seaports handling a 
variety of bulk, breakbulk, containerised 
and heavylift project cargos. Located 
on South Tampa Bay, Port Manatee is 
regarded as the closest US deepwater 
port to the expanding Panama Canal and 
offers superior intermodal connectivity, 
competitive rates and a prime location.

In 2013 Port  Manatee s igned a 
memorandum of understanding with the 
Pasha Group for the development and 
marketing of a full service roll-on/roll-off 
terminal and vehicle processing facility. 
The partnership with Pasha became 
possible due  to the ports location, closest 
Florida port to the major car export 
ports in Mexico, and the ability to have 

operations up and running within 30 
days. Originally the Manatee County Port 
Authority decided on the construction 
of multi-use intermodal terminal. The 
development into an auto terminal came 
later, and it didn’t happen overnight.

Planning for the new dredging and 
berth construction that would become 
the terminal began in the late 1990s. The 

Port Manatee 
car terminal 
development

George Isiminger, Senior Director of planning, 
engineering and environmental affairs, Port Manatee
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Port Manatee has room to grow. Nearly 5,000 acres of surrounding green space ripe for development.
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concept involved bigger channel turn 
wideners to allow larger vessels to make 
the turn into the port’s access channel, a 
new bigger turning basin to allow larger 
ships to turn around before approaching 
or after departing a berth, as well as a new 
south channel with two new berths.

None of the construction could proceed 
without permits ±  state Environmental 
Resource Permits (ERP) from Florida 
Department of Environmental Protection 
(FDEP) and federal Individual Permits 
from the US Army Corps of Engineers 
(USACE). The USACE process involves 
input from multiple federal agencies and 
other interested parties. Both processes 
involve public comments before approval. 
In order to obtain the permits, the project 
was first required to be designed to avoid 
and minimise impacts to the environment 
as much as possible. Unavoidable impacts 
required mitigation and had to meet 
certain criteria.

During this process Port Manatee 
designed the 174,000 square foot 

Warehouse 11 at the request of its tenant 
Gearbulk. At this time the warehouse 
was mainly used by Gearbulk to store 
lumber. Due to the economic decline the 
demand for lumber used in new home 
construction was reduced and Gearbulk 
stopped using the facility.

Environmental mitigation
It was necessary to achieve mitigation 
success before the dredging could begin. 
The two main parts of the mitigation 
were the restoration of a spoil island and 
seagrass mitigation. During the initial 
construction of the port in the late 1960s 
an island was created out of dredged 
material. The spoil island mitigation 
restored coastal shorebird ground-nesting 
habitat on the old overgrown island. A 
large area was cleared and is kept clear for 
the annual nesting season. 

The seagrass mitigation involved 
transplanting all of the seagrasses from 
the future dredging areas to new areas 
prior to dredging. The new areas were 

included in a ‘pole-and-troll’ motorised 
vessel exclusion zone for protection 
against prop-scarring. Some of the areas 
were prepared by grading in advance. 
Seagrass was planted and monitored over 
time. The dredging impacted 5.33 acres of 
seagrass habitat and the port documented 
over 20 acres of increased habitat for the 
success determination. 

The mitigation was truly an award-
winning programme. The spoil island 
restoration was recognised by the local 
Regional Planning Council with its top 
environmental award, while the seagrass 
mitigation programme was recognised 
by the US Environmental Protection 
Agency (EPA) with its Gulf of Mexico 
programme, Gulf Guardian Award.

Project readiness
Permitting and mitigation accomplished, 
funding and construction became the next 
challenge. Prospective port business is 
often on a short fuse; it depends on how 
fast a facility can be made available. Not 

Planned 52-acre containerized cargo and vehicle-handling facility.
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wanting to miss short-fuse opportunities, 
Port Manatee endeavoured to have designs 
and permits for projects consistent with its 
growth plans on the shelf and at the ready. 
To this end, the port commissioned final 
design and preparation of construction 
plans and specifications for the 1,548 
linear feet (LF) Berths 12 and 14 already 
permitted, and final design and permitting 
of an adjacent container-capable multi-
modal terminal. The terminal design 
was accomplished in consultation with 
Maersk’s APM Terminals division. The 
approach involved a 29-acre first phase 
that could be easily permitted and a 
21-acre second phase expansion that would 
involve wetland impacts and require a 
longer permitting timeframe. If the project 
became a rush, the second phase could be 
permitted while the first phase was under 
construction.

The port also tries to prearrange 
grant funding allocations. The State 
of F lor ida assists with funding of 
capital improvements to public seaports 
through a grant program administered 
by the Florida Seaport Transportation 
and Economic Development Council 
(FSTED) comprised of the ports and the 
Florida Department of Transportation 
(FDOT). The assistance comes with local 
match requirements.

Berth 12 funding and 
construction
A f t e r  p r e p a r i n g  t h e  p l a n s  a n d  
specifications for constructing 1,584 LF 
of Berths 12 and 14, the port received a 
grant toward the construction of 1,000 
LF of berth. 

Faced with a looming grant deadline, 
the port constructed the north 1,000 LF 
of Berth 12 in the year 2000, just before 
the grant expired and before funds were 
available for dredging the berth area. 
With just 20 feet of water at the north 
end, the first user of the berth was 
Gulfstream Natural Gas for barge import 
of pipe joints. These pipe joints were to 
be coated with concrete at Port Manatee 
and exported for construction of its 
natural gas pipeline across the Gulf from 
the Mobile, Alabama area through Port 
Manatee into Florida. The pipeline made 
its first landfall on the aforementioned 
spoil island and was drilled 80 feet deep 
where it crosses under Berth 12 to enter 
the port. For the right to make landfall on 
the spoil island, Gulfstream constructed 
the spoil island mitigation for the port 
after the installation of the pipeline.

Manatee Harbour federal project
The federal government works with 
local sponsors to construct and maintain 

navigation projects that are beneficial to 
the nation, such as Port Manatee.  The 
US Army Corps of Engineers is the 
federal partner. Port Manatee serves as 
the local sponsor. The federal portion 
of the project is the access channels and 
turning basin; the local portion is the ship 
berthing areas. The cost of construction 
dredging of the federal areas is shared 
between the parties and Port Manatee 
bears the cost of construction of the local 
areas. For maintenance dredging, the 
Army Corps of Engineers is responsible 
for the cost in the federal channel areas 
and the port is responsible in the local 
berthing areas. The channel turn wideners 
and turning basin were dredged in 2004. 
The south channel was considered but 
not yet approved for inclusion in the 
federal project.

In 2009, Port Manatee performed 
market studies in conjunction with its 
2009 Master Plan update reconfirming 
that trade opportunities would increase. 
Some of the advantages cited as reasons 
to believe that trade opportunities would 
increase were the port ’s proximity to 
the expanding Panama Canal, the port’s 
position as the closest port on Tampa 
Bay to the Gulf of Mexico, and the port’s 
rail system connection to the CSXT 
Railroad and easy access to Interstate 75. 
The findings further supported moving 
ahead with expanding facilities to remain 
competitive.

South channel funding and 
dredging
The next piece of the puzzle was the 
dredging of the new 40 feet deep south 
channel to and along Berth 12 and 
beyond. This area would later become 
Berth 14 upon extension of the Berth 
12 dock. Still not approved for inclusion 
in the federal project, the dredging 
was undertaken by the port with state 
funding assistance through the FSTED 
programme. Dredging of the south 
channel required dredging of 1.1 million 
cubic yards of material, much of it in 
uplands, to a depth of 40 feet. The 
dredging was performed with a hydraulic 
cutter suction dredge with the material 
pumped 2.6 miles to an upland confined 
disposal facility. Clarified water was 
returned to the dredge area. The dredging 
was completed in 2011.

Berth 14 and multi-modal 
terminal funding and 
construction
The port ’s success at obtaining grant 
funding for  capita l  improvements 
continued with the acquis it ion of  
FSTED funding for construction of 

Berth 14, as well as FSTED and TIGER 
federal stimulus for 10 acres of the 
planned 29-acre terminal construction 
in the uplands adjacent to the dock. The 
terminal plans were pulled off the shelf 
and modified to cover just the 10 acres 
that were funded. 

Combined with the plans for the 
remainder of the originally designed 
1,584 LF dock, the bid, as a base bid, 
for the dock extension and an alternative 
for the terminal were awarded as one 
construction contract.

 After construction of the new laydown 
area and extension of Berth 12, Port 
Manatee and the Pasha Group partnered 
to develop and market the new area as a 
full-service, multipurpose roll-on/roll-
off terminal. Additionally the agreement 
between the port and Pasha called for 
a joint marketing of the 174,000 sq ft 
Warehouse 11 as a vehicle processing 
facility. Port Manatee welcomed the first 
ship to dock on the new Berth 14 on 
January 16th 2014, and is expecting the 
first automobile shipment by the end of 
the year.

About the author
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Ports opening up communication 
lines
In recent decades, ports have been going 
through a continuous transition of 
becoming more open to their communities. 
They have evolved from being civil works 
managers to service providers, and this 
transformation has led to more and more 
information being exchanged between 
the port and its environment. Thus, port 
authorities began to exchange information 
electronically with their partners, first 
using electronic data interchange (EDI), 
and later implementing port community 
systems (PCS).

With the development of the internet, 
ports also started to publish information 
on their websites, first static data and 
subsequently dynamic information, 

creating a communication channel with its 
environment that is firmly consolidated. 
This opening up process has affected the 
interaction with ports’ business partners, 
like ship agents, terminals, shipping lines 
etc. and also the relationship with its local 
community. A vast number of ports are 
located in the vicinity or heart of cities. 
This fact has meant that the opening up 
of the ports has needed to respond to 
pressure from citizens wanting to know 
about the port as a part of their home city. 
In this spirit, a lot of port-city integration 
projects have been developed all around 
the globe. Furthermore, the increasing 
number of cruises arriving with tourists 
eager to visit a city in just a few hours, 
who need to start and finish their stay in 
the port, has resulted in the need for both 

an improved and faster communication 
exchange. Port authorities are seeing how 
citizens and tourists have become relevant 
stakeholders in the port ’s community. 
These significant stakeholders are not a 
passing trend, they are here to stay, and 
they provide port business with crucial 
revenue. Thus, sharing port information 
with community business partners, citizens 
and cruise passengers becomes a must.

Looking at the Port of Cartagena 
The Port of Cartagena is located on the 
south-east coast of Spain. It had a cargo 
turnover of around 30 million tonnes in 
2013 - the top Spanish port in handling 
bulk traffic. It has also a growing number 
of cruise passengers using its dedicated 
cruise terminal with 560 metres of quay, 
and ongoing works to widen land access. 

The Port Authority of Cartagena 
decided some years  ago to  share 
information with its port community 
through its corporate website, giving 
open access to a wide range of content. 
The most visited section of the website 
provides the user with the current situation 
of the port regarding ships, berths and 
operations. It is based on a product of 
the suite Posidonia Port provided by 
Prodevelop, which is installed in the 
cloud, and integrated with the internal 
Port of Cartagena’s port management 
system (PMS). The intention of the 
Port of Cartagena was to strengthen this 
information sharing and to offer a new 
means of connecting with port visitors 
(both local citizens and cruise passengers).

Information everywhere
The way that information is obtained has 
changed with the spread of smartphones 
with internet connection. The use of 
mobile devices for accessing information 

SmartPort: 
port information 
in your hand

Miguel Montesinos, Partner and CTO, Prodevelop and
Juan Antonio Sánchez, Chief Information Officer, Port Authority of Cartagena, Spain

Figure 1: Desktop versus mobile and tablet traffic (January – December 2013). Source: 
Intelligent Positioning. 
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is growing at very high pace. The evolution 
of desktop versus mobile traffic trends 
during the last months shows that mobile 
traffic will overcome desktop during 2014.

Moreover, an explosion of mobile 
data traffic is expected in the coming 
years. Therefore, giving specific access to 
mobile users is not a recommended option 
anymore, it is a must. 

The solution adopted by the Port 
of Cartagena
The convergence of sharing information 
to port’s business partners, citizens and 
cruise passengers, with the universalisation 
of smartphones, and the changing traffic 
trends led the port authority of Cartagena 
to acquire Posidonia SmartPort, a product 
developed by Prodevelop consisting in 
an application (app) for accessing port 
information. With this decision, the 
Port of Cartagena now reinforces its 
relationship with the port community, 
consolidates the integration of the port 
within the city environment and boosts the 
positioning of the port within the cruise 
industry.

Posidonia SmartPort is an app that 
supports the most common mobile 
platforms (iOS, Android and Windows 
Phone). It is delivered through the most 
popular app marketplaces (Google Play, 
Apple’s App Store etc.) and generates 
a very low impact on the port ’s IT 
infrastructure, as all the services the 
smartphones access are located in the 

cloud, using Amazon Web Services.
The adoption of this product has 

allowed the Port of Cartagena to share 
instant information about vessel situation, 
movements, operations, traffic history and 
forecasts.

Apart from vessel and call information, 
the Port of Cartagena also offers access 
to its corporate news, integrated with its 
Twitter account, allowing the user to find 
out what is going on in the port without 

needing RSS feeds or Twitter accounts. 
News information can also be shared 
using the usual mobile apps (Facebook, 
WhatsApp, Google+, email).

The application also offers weather data 
at the port, with current information and 
forecasts, and it can provide direct access 
to webcams located throughout the port, 
displaying real-time images.

Finally, the application includes a 
complete list of port facilities (docks, 

Figure 2: Mobile data traffic looks set to explode. Source: Cisco, via Statista.

Figure 3: example of current port situation on Posidonia SmartPort for the Port of Cartagena. Figure 4: access to twitter posts of Port of 
Cartagena from the app.
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buildings, places of interest, terminals, 
public bodies, etc.) and a directory of all 
the companies working or offering services 
at the port (ship agents, freight forwarders, 
custom agents, stevedores).

Conclusion
The deployment of this solution has 
helped the Port of Cartagena to strengthen 

its relationship with the port stakeholders, 
make the port known to Cartagena 
citizens, and offer a useful tool to the 
growing number of cruise passengers. 

Posidonia SmartPort is a successful 
solution for the Port of Cartagena so far, 
but its full potential has yet to be realised 
given the evolution of smartphone usage 
for accessing information.

Figure 5: weather information and webcam access in the Port of Cartagena.

Figure 6: list of facilities available at the Port of Cartagena.
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Experience with process 
improvement
TBA is known for its services during 
terminal planning and realisation, using 
state-of-the-art simulation models to 
quantify the need of future operations. In 
this style, TBA has worked on many new 
terminals that have since gone into live 
operation: Euromax; Khalifa Port; Antwerp; 
London Gateway; APMT Virginia; DP 
World Brisbane; BNCT in Busan; GTI 
in Mumbai; Transnet in Durban and the 
Tercat terminal in Barcelona. Some are 
also still under construction: GCT in New 
York; LBCT in Long Beach; APMT 
MV2 in Rotterdam and Rotterdam World 
Gateway. However, TBA is less known for 
its support of operational improvement and 
optimisation of terminal processes. Over 
the course of the last five years, TBA has 
looked at over 15 terminals and applied 
its proven process improvement approach 
based on the DMAIC or 6s models. In 
this paper we discuss this approach, and its 
results, arguing that every terminal should 
do implement this notion in one way or 
another. The business case ±  as we will show 
in this paper ±  for process improvement at 
container terminals is very solid, meaning 
returns within one year.

Objectives
Most terminals strive for higher waterside 
performance (quay crane or berth 
productivity). The easiest way to achieve 
this is to deploy more equipment (yard 
equipment and horizontal transportation 
equipment). However, this typically leads 
to an increase in operating costs, which 
is not in the interest of the terminal, 
unless the shipping line is willing to 
pay more for shorter turn times in port 
(which is rarely the case). Hence, adding 
equipment is not the way to go. It also 

means that just measuring service levels 
(berth productivity or truck turn time), is 
not sufficient to determine whether the 
terminal has improved its efficiency. 

To overcome this, we introduced the 
performance-cost index (PCI), which 
looks at the change (ΔP) in performance 
in relation to the change in operating 
expenses (ΔC). In formula form:

The PCI would then turn out as: (1 + (27 
±  25)/25)/(1+ (145-150)/150) = 1.08 / 0.97 
= 1.12 (12% improvement). Similarly, other 
performance KPI’s could be integrated 
in the P formula, weighted against their 
relative importance, in the form of:

where a is the relative 
weight of a KPI, and P the 
performance of that KPI.

The approach
The approach we have developed is 
divided into three main phases (see 
Figure 1) - Quick scan, improvement 

Optimisation for 
operational 
excellence

Dr. Yvo A. Saanen, Managing Director, 
TBA, Delft, the Netherlands

Figure 1: Process improvement approach.

Period P C

Initial 25.0mph $150/move
Result 27.0mph $145/move

Table 1: The performance cost index and example. 
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study, and the implementation/continuous 
improvement stage.

Quick scan
The objective of this phase is to arrive at 
a diagnosis of the operation and to have 
insight into bottlenecks and opportunities. 
This quick scan consists of four steps: 
data analysis; layout review; site visit; and 
reporting. During the onsite visit, the results 
from the initial data analysis are discussed, 
which typically leads to observations the 
terminal staff was not entirely aware of. 
This ranges from the frequency of quality 
control deployment, the distances driven by 
prime movers, the time equipment is idle, 
etc. Subsequently, several brainstorming 
sessions are held, followed by time and 
motion studies and staff interviews. The 

data analysis will commence prior to the 
initial site visit and focuses on: 
•	 Container flow data, equipment 

characteristics, vessel patterns (pro 
forma berth schedule), and layout 
characteristics

•	 Recent and past utilisation and 
productivity of equipment, using 
TBA’s key performance indicator 
(KPI) tool to analyse terminal 
operating system data

•	 Layout analysis
•	 Capacity analysis of berth and yard.
The final result of the quick scan phase 
is a list of identified bottlenecks, as well 
as a list with potential improvements. 
The latter list will be divided into three 
categories:
•	 M e a s u r e s  t o  i m p l e m e n t 

immediately, without further study 
(internal or external)

•	 M e a s u r e s  t o  a n a l y s e  u s i n g 
simulation in the coming period

•	 Measures to be put on hold until 
further notice

The operational aspects that are typically 
covered in the list of improvement 
measures:
•	 Terminal capacity
•	 Key performance indicators
•	 Terminal layout, possibly of off-dock 

sites
•	 Operating procedures and processes 

(including planning and use of 
information)

•	 Yard strategy
•	 Equipment character istics and 

productivity
•	 Time and motion in the operation
•	 Container and traffic flow 
•	 Resource deployment
•	 High level cost breakdown

O bse r va t ions  and  pe r fo rmance 
numbers are compared with peer sites 
and benchmarks for similar terminals, and 
applicable best practices. From this list of 
references, a list of identified bottlenecks, 
as well as possible improvement measures 
will be created. At the end of the onsite 
visit, the draft quick scan report will be 
presented; the final version is typically 
finalised within a week after the site 
visit. The report will include a list of 
improvement measures which will be 
roughly evaluated on expected effort 
and gain, and graphically displayed in an 
improvement matrix based on experience 
as shown in Figure 3. In this initial study, 
no quantified tools will be used to evaluate 
the measures. We will rank them based on 
experience into the aforementioned three 
categories. Here our improvement matrix 
helps categorise the benefits against the 
costs of each measure. We distinguish four 
categories:
•	 Cash cows (high benefit , low 

implementation cost)
•	 S t a r s  ( h i g h  b e n e f i t ,  h i g h 

implementation cost)
•	 Question marks (low benefit, low 

implementation cost)
•	 D o g s  ( l o w  b e n e f i t ,  h i g h 

implementation cost)

Improvement study
The improvement study is the next step in 
the improvement approach, and takes the 
list with identified improvement measures 
to an in-depth analysis, to determine the 
impacts on performance and cost such 
measures would have. 

The aim of this step is to arrive at a 
list of evaluated improvement measures 
and an implementation plan. This phase 
will immediately commence, and the lead 

Figure 2: areas of attention for improvement measures.

Figure 3: TBa’s improvement matrix to graphically rank performance measures.
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developer will be part of the team onsite, 
so he is involved from the beginning to 
ensure fast and accurate modelling. We 
discern three steps: 
•	 Develop and validate a model of the 

terminal, and model the improvement 
measures as alternative solutions 

•	 Analyse in detail the impact of 
the improvement measures on 
performance and cost

•	 Define an implementation plan 
based on the outcome

The most promising improvement 
measures that require additional study 

will be developed further and analysed in 
more detail. Jointly a list of improvement 
measures will be determined that needs 
detailed, quantitative investigation ± 
this is to avoid the wrong strategies 
being implemented. Impact on both 
costs and performance will be analysed 
in more detail to update the graphical 
representation.

For the evaluation of the impact of 
the improvement measures on terminal 
performance, we will make use of advanced 
models that are validated using real data 
from the terminal. These models can be 

used to determine the best improvement 
measures, and to quantify them for 
performance impact and operational cost 
impact. In Figure 4, a typical example of 
results from an analysis of improvement is 
tabled. The potential monthly savings are 
exemplary for exercises like this. 

The modelling and validation are the 
most time-consuming tasks. Although 
we have an extensive in-house library of 
terminal models ±  ranging from simple 
reach stacker models, to large scale 
automated terminals ±  the calibration to 
a specific terminal’s environment, with 
specific (labour) practices and processes 
takes time and diligence. It pays off 
though, because a validated model is a 
perfect playground to investigate the 
various ideas that live at a terminal.    

In addition to performance analyses, the 
impact on cost (investment and operational 
cost) of the improvement measures will 
be analysed for labour hours, equipment 
running hours, equipment maintenance, 
equipment energy consumption, and 
equipment purchase. The results of 
the performance and cost analyses are 
combined in the performance cost index. 
See Figure 5 for an example where packages 
of improvement measures are combined. 

In a joint session, the terminal and TBA 
will select the improvements that should 
be implemented. 

Implementation
The hardest part is the implementation. 
After reaching a list of promising (and less 
promising improvements), the changes 
have to be implemented, and this requires 
change management. Typically, there is 
resistance to change, although having the 
numbers in hand helps to convince people 
that this is the right way forward. Based on 
our experience, the following is key during 
the implementation:
•	 Only implement one improvement 

measure at the time; as such you 
allow for focus and measurement of 
the result

•	 Ensure buy-in and understanding of 
all stakeholders involved; typically 
operations, IT, engineering, and the 
management

•	 Do not give up after one trial; 
some changes require training, and 
practice 

•	 Ensure training beforehand; many 
changes fail due to a lack of training

•	 Share success with all stakeholders
•	 Check after a few months whether 

the new practice is still in place; old 
habits are persistent

Concluding remarks
As should have become c lear from 
this paper, process improvement is a 

snapshots from TBa's TiMesQuare simulation model.

Figure 4: example of results from a simulation, including PCi calculation.
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rewarding activity at container terminals. 
Therefore, it isn’t surprising that several 
global terminal operators have created 
their  in-house project  teams. The 
returns of a successful implementation 
of improvement measures are large, with 
pay-off in most cases within a year. The 
crucial point is the implementation of the 
new practices, overcoming the resistance, 
and sticking to the new practices. In our 
experience, this has proved to be the 
hardest part. Nothing is more difficult 
than change.

The quantitative approach we follow 
using proven, accurate models that 
reflect operational practices in great 
detail helps to convince people, and 
assist in defining which measures are 
worthwhile to implement, and which are 
better to stay untouched as they are just 
wasting resources. Moreover, bringing 
international benchmarks into play 
also helps place practices into context. 
As much as terminals think they are 
different, many operational practices 
prove to be applicable globally. 
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Figure 5: Comparison of improvement measures vs. performance cost index and required 
capital expenditure.

Edit ion 62: May 2014   59 

PorT Planning, Design anD ConsTruCTion 
in ParTnershiP wiTh  



This article focuses on the configuration 
of the container storage and retrieval 
(S&R) system of the next generation of 
automated container terminals. For this 
discussion, the definition of an automated 
terminal is: 
1. Waterside (WS) and landside (LS) 

(over-the-road) traffic must be 
separated.

2. Both waterside horizontal transport 
and container storage and retrieval 
must be automated.

We have selected two S&R systems; 
end-loaded twin (ELT) automated 
stacking cranes (ASCs), which has 
become somewhat of a standard, and 
side-loaded (SL) ASCs, a new, at least 
to fully automated terminals, concept. 
This SL concept would require landside 
transfer cranes in order to comply with the 
definition of automated above. Another 
S&R option is end-loaded pass-over ASCs 

which has benefits in some situations, but 
is not included here.

We will look at a three-berth terminal, 
or component of a larger terminal, with a 
throughput capacity of three million annual 
twenty-foot equivalent units (TEU), with 
varying proportions of import-export 
(I-E) and transhipment (TS). The berth 
is 1,320 metres long to accommodate 
three 400-metre long vessels. We will 
compare throughput capacity, waterside and 
landside handling capacity, and capital cost 
of equipment. We will assume that large 
vessels call with significant interchange per 
call and require in excess of 200 net moves 
per hour (mph). So, our three-berth system 
must provide waterside handling capacity of 
at least 600 net mph. 

Why compare these two systems?
For terminals with high transhipment, 
end-loaded is not a good functional fit 

simply because all the handling demand 
is on the waterside end of the stacks. 
The landside ASC has little to do, other 
than support the WS crane, but there 
is reluctance to have only one crane per 
storage block due to the possibility of 
a breakdown. Even in terminals with 
high import-export, the end-loaded twin 
design has problems with the unbalanced 
workload and productivity of the WS 
and LS ASCs. Typical WS productivity 
is 17-20 mph while LS is 10-13 mph. 
Compounding this problem, where there 
is an import-export loaded box imbalance, 
such as in the US, the LS actually requires 
more total moves than the WS due to 
empty depot activity. Add the fact that, in 
an ELT import-export terminal, the gantry 
movement of the ASC accomplishes 
necessary box movement from WS to LS 
and vice versa, while in a TS environment, 
the ASC gantry motion is an unnecessary 

Next generation 
terminals
Comparison of container terminal 
storage and retrieval systems

Larry W. Nye, Senior Vice President, Moffatt & Nichol, 
Long Beach, California, United States

Figure 1: Storage slots required. Figure 2: Peak hour landside demand.
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container movement.
The side-loaded design, on the other 

hand, is very well suited for transhipment 
since the ASCs only store and retrieve 
and all ASCs can support the waterside 
operation. Necessary horizontal movement 
of boxes is accomplished by much smaller 
vehicles. SL ASCs are up to 40 percent 
more productive than EL ASCs, averaging 
22-24 mph WS and LS. Finally, we have 
found that the proportions of some sites 
simply will not support one or the other of 
the two alternatives.

So which is better, or which makes more 
sense? As always, it depends.

Throughput capacity and 
handling demand 
Figure 1 shows comparable numbers of 
slots required for three million annual 
TEU at four-day dwell time and varying 
percentages of TS. 

Figure 2 shows peak hour landside 
demand assuming a six-day, 24-hour gate 
with an appointment system with 50 
percent compliance.

Alternative storage 
configurations
Figure 3 shows layouts for the SL and 
ELT alternatives at zero percent, 50 

percent and 100 percent transhipment.

Side-loaded ASC system
For the side loaded layouts, 12-wide 
stacks are shown. Automated horizontal 
transport vehicles serve both the berth 
and the landside transfer. The landside 
transfer shrinks as TS volume increases. 
All storage and retrieval moves may be 

rationalised to all ASCs, so the WS and 
LS handling capacity are variable. The SL 
layout requires landside transfer cranes at 
less than 100 percent TS.

End-loaded twin ASC system
T h e  1 , 3 2 0 - m e t r e  b e r t h  l e n g t h 
accommodates the number of ELT ASC 
blocks shown in Table 1. 

Figure 3: Side-loaded (left) and end-loaded (right) aSC layouts.

Figure 4: landside transfer cranes required with side-loaded aSC system.

ELT ASC block width (rows) 8 9 10 11

Number of blocks possible 40 37 34 32

table 1: Possible blocks.
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Eight-wide will accommodate the 
highest handling capacity. For the ELT 
layout, the number of WS (and LS) 
ASCs is fixed by the number of storage 
blocks and the block lengths var y 
according to the TS percentage. The 
ELT configuration requires variable ASC 
block lengths at five-high plus pass-over. 
(See Table 2).

At 100 percent TS, with a length of only 
15 bays and no LS demand, each block 
probably only needs one ASC. However, 
this would provide no redundancy 
and a breakdown would strand all the 
containers in the block. Figure 5 indicates 
the imbalance between the WS and LS 
handling capacity and demand. 

Handling demand and capacity
It is safe to assume that demand for 

waterside handling capacity (WHC) will 
be higher in the future, driven by increased 
moves per call and desire for slower sailing 
speeds.  But a terminal operator must 
select some achievable and economically 
viable target productivity.

 Figure 6 shows that the 8-wide ELT 
configuration, with 40 ASC blocks, has 
a maximum WHC of about 700 mph 
or 233 net mph per berth. The side-
loaded, 100 percent transhipment layout 
on Figure 3, with 36 ASCs can provide 
WHC of about 713 mph, or 237 mph per 
berth. Where TS is less than 100 percent, 
the rationalised fleet of side-loaded 
ASCs provides total handling capacity as 
indicated in Figure 7.  

In the zero percent transhipment case, 
the SL system can provide about 1,188 
total mph which may be apportioned to 

WS or LS according to demand.
Figure 8 shows that even when landside 

demand is fully met, the WHC of the 
ASCs is still maintained between 688 and 
1,040 mph. WHC is total system capacity 
minus landside demand and is otherwise 
limited only by the handling capacities of 
the STS cranes and AHT system. 

Comparative system cost
We compare only the capital equipment 
cost of the two systems. For cost 
comparison purposes, we set the WHC 
at 700 mph, near ly the maximum 
capability of the end-loaded system and 
the minimum capability of the side-
loaded system.  Figures 9 and 10 show the 
numbers of ASCs and AHTs provided or 
required.

Assuming an ELT ASC cost  of 
US$2.75M, SL ASC cost of US$3.0M 
and a total AHT system cost of US$1M 
per vehicle, Figure 11 shows that at 
about 60 percent TS, the system costs 
are roughly equal, end-loaded being less 
costly below about 60 percent TS and 
side loaded being less costly above 60 
percent TS.

Figure 5: end-loaded landside aSCs required vs. provided. Figure 6: elt waterside handling capacity.

Figure 7: Sl total handling capacity. Figure 8: Side-loaded waterside and landside handling demand 
vs. capacity.

Percent transshipment 0% 25% 50% 75% 100%

8-wide ELT ASC block length 
(20-foot bays)

30 24 20 17 15

table 2: Block lengths.
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Conclusions
The end-loaded twin ASC system is not well suited 

to terminals with high transhipment. It suffers from an 
imbalance in waterside and landside handling capacity 
that is suitable for a narrow range of actual circumstances. 
It’s limited in its ability to provide high waterside (vessel) 
productivity. It may be less costly than the side-loaded 
system within its range of waterside productivity and 
transhipment rates below about 60 percent.

The side-loaded ASC system is well suited to terminals 
with high transhipment. It can provide good balance 
between landside and waterside handling capacity by 
virtue of its workload sharing among ASCs. It can be 
configured to provide much higher waterside (vessel) 
productivity than end-loaded and can allow ramping up 
of number of ASCs. It may be less costly than end-loaded 
at transhipment rates above about 60 percent.

 Of course, the best system for any particular terminal 
depends on many more factors than the ones presented here. 
We even found in a recent case that, due to its unique site 
proportions, only the side-loaded system would satisfy all 
requirements for a terminal that was 100 percent import-
export. Hopefully this simple analysis fosters thought and 
discussion.

Figure 9: Yard cranes provided. Figure 10: automated horizontal transport vehicles (ahts) required.
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Shanghai Maritime University (SMU) is a multi-disciplinary university that 
encompasses such areas as engineering, management, economics, law, liberal 
arts, and science, with a special emphasis on shipping technology, economics 
and management. Chinese maritime education originated at Shanghai and 
grew out of the Shipping Section of Shanghai Industrial College founded 
in 1909 (towards the end of the Qing Dynasty). SMU was established by 
the Ministry of Communications in 1959. According to the university layout 
adjustment in Shanghai, and for better service of construction of Shanghai 
international shipping center, Lingang new campus inaugurated in 2008. 

At present the university runs 2 post-doctoral research stations, 17 doctoral 
programs, 57 master’s degree programs, 45 bachelor’s degree programs, and 
12 associate degree programs. SMU boasts 9 provincial and municipal key 
research institutes and laboratories, 1 state-level key discipline, 5 state-level 
specialties with special features, 9 ministerial or municipal key disciplines, 
and 17 Shanghai municipal “educational heights”. The SMU owns an aquatic 
training center, the Yufeng Ship, a 10-thousand-ton container ship for teaching 
and internship training, and a newly-built 48-thousand-ton Yangtze handymax 
bulk carrier for teaching and internship training ship, named Yuming ship. 

In the MOE evaluation of undergraduate education in 2004, SMU was 
awarded an “A”(Excellent). Then in 2006 the SMU English-language specialty 
won another “A” in the MOE assessment. The university has won multiple awards 
for research including national awards for science and technology projects 
and awards for scientific and technological progress above the municipal and 
ministerial level in 2013. 

SMU presently consists of Merchant Marine College, College of Transport and 
Communications, School of Economics & Management, College of Logistics 

Engineering (Sino-Dutch Mechanical and Electronic Engineering College), Law 
School, College of Information Engineering, College of Foreign Languages, 
College of Ocean Science and Engineering, College of Arts and Sciences, 
Scientific Research Academy, etc. SMU has over 20,000 full-time students, 
including 17,000 undergraduates and over 3,000 postgraduate students. Of 
the over 1,000 full-time teachers, 141 are professors and 46 percent hold 
a doctorate. Over the past decades the university has produced specialists 
of various types at various levels for the country’s shipping industry. The 
graduated students are employed in shipping companies, port enterprises 
and government institutions. Deservedly, SMU has been honored as a “cradle 
of international shipping specialists”.

SMU has always attached much importance to exchange and cooperation 
with overseas academies, institutions and industry companies, and has 
established close ties with over 50 institutions in aspects of teacher 
communication, joint school-running, scientific research cooperation, 
students exchange, etc, and close contacts with international noted shipping 
organization/institution, (e.g.) International Maritime Organization, The Baltic 
and International Maritime Council, Classification society in Norway. SMU 
open up “international class”, which attracts students of maritime institutions in 
USA, Korea, Poland, Russia, German, Ukraine, etc. Approved by the Education 
Ministry of China in 2011, the Bachelor of Science program in Logistics 
Management, offered by Shanghai Maritime University in collaboration with 
Regional Maritime University is open to applicants from Central and West 
Africa, which is the pioneering overseas program that can be awarded 
Chinese bachelor's degree among Shanghai universities. Since 2012, SMU is 
approved to accept the Chinese Government Scholarship students, which will 
be more conducive to promoting the process of internationalization of SMU.

www.
shmtu.edu.cn 

1550 Haigang Avenue, Pudong New Area, Shanghai 201306, tel:(86 21) 3828 2000, fax: (86 21) 3828 4166 
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“In the next decade shippers will again demand shorter 
door to door transport times and this will have to be 
provided without increasing costs.”

What do you feel will be the biggest 
challenges for the container industry over 
the next decade?
The industry has to adjust to a slower 
volume growth but at the same time 
provide much higher efficiency and 
productivity. Container rates are now being 
kept on a low level by the introduction of 
larger and more fuel efficient ships and 
by very slow steaming. In the next decade 
shippers will again demand shorter door to 
door transport times and this will have to 
be provided without increasing costs. The 
container terminals will have to respond 
by increasing the handling capacity whilst 
reducing the cost per move. The terminals 
now need to eliminate all bottle necks 
throughout the chain, including gates and 
transfer points. They also have to handle 
the limited availability off skilled staff, a 
challenge already experienced in many 
other industries. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking?
When ships are getting bigger the 
terminals have to handle fewer but bigger 
calls. This means that they must be able 
to handle huge variations in over the quay 
volume per day and hour. 
We as a supplier of automation solutions 
for equipment and terminal processes 
need to support terminal operators 
e.g. by offering solutions that allow 
terminals to ramp up from a very low to 
full production in just a few minutes. 
The main transhipment terminals need 
to be equipped to efficiently handle both 
20,000+ TEU vessels and small feeder 
ships. The main terminals will need a high 
stacking density to efficiently handle very 
big call sizes, as land is expensive and the 

transport distances in the terminals have to 
be minimised. 

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your offering 
focus and planning?
Automation has been the focus of ABB 
Crane Systems for more than 20 years. We 
have delivered automatic stacking crane 
solutions since 1997 and will by end of 
this year have more than 500 automated 
stacking cranes in operation. Today, the 
stacking crane automation package also 
includes functionality for rail yard cranes 
which are being deployed at an increasing 
number of marine terminals.
STS crane automation has evolved over 
the decades, from sway control and load 
positioning 25 years ago to the fully 
automated unmanned cranes seen today. 
For the increasing numbers of large 
STS cranes with tandem operation and/
or double trolley extensive automation is 
now the standard. ABB has delivered or 
is currently delivering 50 unmanned STS 
cranes with remote operation ±  the first 
in the world. The number of automated 
and remotely operated cranes will rapidly 
increase. The success makes us focus 
even more on innovations for our next 
generation of automation solutions, 
improving the working environment for 
people in container terminals, and making 
the container terminals safer, greener and 
more productive. 

What will the cranes look like in the 
future?
The cabins will be gone on most cranes, 
but they will otherwise not look very 
different from today. But they will be faster, 
handle multiple containers in one move, 
and be more intelligent - intelligent in the 

sense that they can automatically adjust 
to changing conditions and operational 
demands. This means that the cranes are 
totally integrated in the flow of operational 
information in the terminal and are able to 
react to changes immediately. The cranes 
handle not only physical hand-offs to ships 
and vehicles but also the operational hand-
off of identity and status of containers and 
vehicles. 

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industry. What 
steps and measures have you made to 
reduce the environmental footprint of 
your business and products, and are there 
any future plans we should be aware of? 
More than 95 percent of al l  ABB 
systems are delivered to cranes which 
are connected to mains supply enabling 
regeneration of power. Going electrical 
instead of using fossi l  fuel dr iven 
equipment, is the basis for making 
container terminals more sustainable and 
energy efficient. The power consumption 
can be reduced significantly by selecting 
more efficient auxiliary equipment and 
through automation. Automatic cranes 
move the shortest and most efficient 
path and avoid unnecessary accelerations/
decelerations. Unmanned cranes reduce 
the need for lighting on the cranes or in 
the terminal. In fact, lighting is pretty 
much no longer needed. Energy is also 
saved as there is no longer a need for cabin 
equipment, air con etc. Furthermore, the 
need to transport staff to and from the 
crane is eliminated. Intelligent cranes 
save energy by interacting with each 
other to reduce the total amount of travel 
for a given workload, and can reduce 
consumption to an absolute minimum 
when not active.

Exclusive Q&A
Uno Bryfors, Vice President, ABB Crane Systems 
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What do you feel are the hallmarks of an 
efficient terminal operation? 
A dynamic yard strategy and equipment 
deployed on solid data analysis and proper 
planning. The use of advanced tools 
such as Expert Decking, Prime Route, 
Autostow, vehic le booking systems, 
and TBA's Yard Crane Scheduler in 
controlling the terminal is also crucial, 
while the use of data to become pro-
active instead of re-active is just as key.

What do you feel will be the biggest 
challenges for the container industry 
over the next decade? 
Staying profitable in an environment 
where large investments are required (to 
handle larger vessels) when volumes do 
not increase beyond five percent per year 
or even flat lined. At the same time, the 
demand to increase berth productivity, 
which typically increases operating costs, 
will be a major challenge.

What area of the terminal do you feel 
demands the greatest attention when 

considering increased efficiency and 
productivity? 
Making better use of the terminal’s 
assets is essential, as all too often these 
are poorly utilised. More intelligent and 
more dynamic use of terminal assets can 
increase productivity by up to 25 percent.

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
We provide solutions to ensure that larger 
vessels can be handled, or handled as fast 
as the market demands. Therefore, this 
forms a major part of our future planning.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
Yes, our automation products (mainly our 
Equipment Control System TEAMS) 
are state-of-the-art and proven in various 
automated terminals. As such they are a 
solid basis for successful automation projects.

Where do you see your key areas of 
growth? Both by location and product 
focus. 
Asia (automation, new terminals), Africa 
(new terminals, increased efficiency), 
L a t i n  A m e r i c a  ( n e w  t e r m i n a l s , 
automation, increased efficiency), Europe 
(automation, increased effic iency), 
Oceania (automation, new terminals).

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industr y. 
What steps and measures have you made 
to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ? 
Our Yard Crane Scheduler promotes the 
efficient use of yard equipment, reducing 
the energy consumption of equipment 
in the process. We use our simulation 
models to quantify the energy use and 
emissions in a terminal, and as such we 
create insight into the effects and benefits 
of green technology.

Exclusive Q&A - Dr. Yvo Saanen, Managing Director & 
Chief Operating Officer, TBA, Delft, the Netherlands

“More intelligent and more dynamic 
use of terminal assets can increase 
productivity by up to 25 percent”
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What do you feel are the hallmarks of an 
efficient terminal operation? 
This depends on the scale and the 
location of the terminal. An efficient 
terminal operation is generally defined 
by how incoming/outgoing containers 
can be timely and safely handled with 
high productivity, and how the containers 
are controlled by the TOS system. Thus 
automation is key to an efficient terminal 
operation. 

What do you feel will be the biggest 
challenges for the container industry 
over the next decade? 
Given  the  g rowing  t rend  among 
shipping l ines  to  seek economies 
o f  s c a l e , and  mega-ve s s e l s  a s  a 
consequence, major ports will inevitably 
need continuous improvements and 
transformations, not  only to keep 
competitiveness in per-box cost, but 
to enhance the productivity of mega-

vessel operation. As a global crane 
supplier, we should always be ready to 
provide a wide variety of cost-effective 
and innovative products incorporating 
a number of technologies to optimise 
terminal operations, such as automation, 
large STS cranes with high productivity, 
lighter weight STS cranes etc. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
Some of the US western ports like Los 
Angeles and Long Beach have started to 
receive 10,000 TEU or larger class mega-
vessels. To follow this stream, such ports 
moved to increase crane capacity for mega-
vessel operation. For example, PACECO 
recently started crane upgrades in both 
Los Angeles and Oakland. In the near 
future, to prevent the low-productivity of 
crane drivers due to increased crane height, 

STS cranes should be equipped with semi-
automation system, which can handle 
containers remotely.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
PACECO and our licensee, Mitsui 
Engineering & Shipbuilding Co. Ltd. 
(MES) jointly developed and launched 
a new automated stacking yard concept 
c a l l ed  ‘Ra i lS hut t l e ’ . Thi s  sy s tem 
consumes 70 percent less energy when 
moving a container horizontally and 
more than doubles the productivity of 
waterside operation, when compared with 
conventional ASC system. In addition, 
an advanced midd leware  program 
developed by MES has been proven at the 
Tobishima automated container terminal 
in Nagoya, Japan, where a combination of 
RTGs and AGVs are in operation.

Exclusive Q&A
Kiyohara Hideto, President & CEO,  
PACECO Corp.

“We create new concepts 
and solutions for all types 
of container handling 
cranes and systems to 
meet the challenges set 
by the maritime logistics 
industry.”
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Where do you see your key areas of growth? 
Both by location and product focus. 
We see our key areas of growth in 
Southeast Asia, India and the Middle 
East, for our crane products - both STS 
and RTG cranes. The US also has great 
potential for growth given its improving 
economy, shale gas innovation and the 
soon to be expanded Panama Canal.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industr y. 
What steps and measures have you made 
to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ?
PACECO’s environmental efforts are 
self-evident when you consider our 
equipment portfol io. For example, 
PACECO created the ARB verified 
‘DPF’ to reduce RTG emissions and 

also developed its ‘Cable Reel Carrier’ 
E-RTG. On the other hand, MES has a 
full line of eco-friendly options including 
EVSC, energy storage with large battery 
(Hybrid), and bus-bar powered ERTG 
cranes to meet the various demands from 
the customer.

What is the history of your company? 
In 1959, PACECO Inc. built the first 
A-framed container handling crane 
at  Encinal  Terminals  in Alameda, 
Ca l i forn ia , in  co l l abora t ion  wi th 
MATSON.  Since then, as a pioneer 
within the container crane industry, 
PACECO Inc. has contributed greatly to 
the success of containerisation. In 1988, 
PACECO CORP, a subsidiary of MES, 
expanded the PACECO brand, providing 
crane l icensing ser vices and R&D 
products to four licensees, MES ( Japan), 
PACECO Espana (Spain), Hyundai 
Samho (South Korea) and TIL Limited 

(India). Today, the company offers a wide 
range of advanced and reliable PACECO 
crane products throughout the world.

What is your company’s strategy in the 
container handling business?
PA C E C O  p r o d u c e s  n o t  o n l y 
trademarked cranes - PORTAINER 
c r a n e s  f o r  v e s s e l  h a n d l i n g  a n d  
TRANSTAINER cranes  fo r  ya rd  
handling, but also TOS systems to 
optimise terminal operations. Moreover, 
we create new concepts and solutions for 
all types of container handling cranes 
and systems to meet the challenges 
set by the maritime logistics industry. 
We accomplish this by incorporating 
new des ign and engineered green 
technologies into products such as eco, 
low energy and high efficiency systems 
in a continuous effort to support our 
global customers. We have a vision for 
the future, always.

Electrified RTGs - One of the PACECO Group's green technologies.

Left: In 1959, PACECO Inc. built the first A-frame container handling crane at CA, USA; Right: PACECO Group
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What do you feel are the hallmarks of an 
efficient terminal operation?
The hallmarks of an efficient terminal 
operation mean different things to 
different stakeholders ±  the terminal, 
the carrier and the shipper all have 
their ideal scenarios. For the terminal, 
improving the speed of vessel load and 
discharge, as well as decreasing costs per 
move is critical. For terminals, it’s about 
gaining greater efficiencies and value 
with their assets and making strategic 
investments that will serve its customers 
for years to come. From the carrier’s 
perspective, efficient operations means 
better vessel turnaround processes, 
par ticular ly ber th productivit y as 
the industr y is  challenged by the 
introduction of mega vessels. Shippers, 
on the other hand, are concerned about 
predictability and the speed of moving 
goods from the terminal to their next 
destination. In this case, optimal 
terminal operations means moving 

containers onto rail or trucks in a timely 
fashion and achieving consistency of the 
throughput of goods to help shippers 
forecast and plan their supply chain 
more accurately. 

What do you feel will be the biggest 
challenges for the container industry 
over the next decade?
Aside from the introduction of larger 
ships, the container industry will face 
a few challenges over the next several 
years.  First and foremost, container 
t e r m i n a l  o p e r a t i o n s  w i l l  b e c o m e 
more technolog y driven, as evolving 
industry demands will require its use 
for terminals to remain competitive. 
For many, technology implementations 
will require the integration of multiple, 
complex systemsÐ both old and newÐ
which must work harmoniously together 
in order to perform as designed. Because 
of this, one challenge terminals will face 
is having adequate IT capabilities and 

infrastructures in place, along with the 
technical talent to manage it. Being 
able to implement, execute and manage 
terminal technology successfully will 
require certain skills and capabilities in 
terms of analytics, operations and use of 
optimisation technology. The industry 
will surely encounter challenges with 
recruiting new, technical talent and 
e n s u r i n g  o n go i n g  e d u c a t i o n  a n d 
mastery for those who have worked in 
the industry for years.
Further out, real-time information 
s h a r i n g  a n d  t h e  “ I n t e r n e t  o f 
Things” will be two challengesÐ and 
opportunitiesÐ for the industry. The 
ability to collect and analyse data will 
have a profound impact on how cargo 
is moved around the globe. On one 
hand, industr y stakeholders will be 
required to exchange information and 
collaborate together in order to gain 
new efficiencies and cost benefits. This 
will include industr y standards and 

Exclusive Q&A
Andy Barrons, Sr. Vice President &  
Chief Marketing Officer, Navis

“While automation isn’t 
a new concept for the 
industry, there is still 
uncertainty in the market 
for those who have yet to 
introduce those elements 
into their terminal 
operations.”
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significantly improved data quality 
across the global supply chain. The 
“Internet of Things” also poses some 
interesting challenges for the space. 
Right now, the container itself is not 
smart, but it has the potential to be, 
and that’s where the industry could be 
headed in the next 10-20 years. Imagine 
a world where every container has an IP 
address that instructs the supply chain 
systems on where it should be routed, 
providing explicit instructions as to 
where in the yard it can or cannot be 
placed. This type of innovation could 
disrupt the EDI based information 
systems and create opportunities for 
innovative technologies to support a 
more intelligent supply chain in the 
future.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity?
Terminals cannot achieve new levels 
of efficiency and productivity with 
existing manpower or processes alone. 
For this reason, the area that demands 
the greatest attention is support for 
automated processes that speed up 
container handling and improve the 
efficiency of terminal operations. There 
is a real need for the TOS to support 
automation which requires a deep 
understanding of how solutions need 
to integrate and interact with existing 
systems, processes and people to yield 
the highest return on investment. 
O v e r  t h e  p a s t  2 5  y e a r s ,  N a v i s 
h a s  p a r t n e r e d  w i t h  h u n d r e d s  o f 
container terminals on their TOS 
implementations. More and more, we see 
that close collaboration with customers, 
s t r o n g  p r o j e c t  m a n a g e m e n t  a n d  
leadership at the terminal is essential to 
ensure that the implementations of these 
modern systems are a success with little 
or no downtime. This not only includes 
a keen understanding of and experience 
in integrating multiple systems, but also 
the ability to execute essential tests and 
best practices required as part of the 
implementation process. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking?
Mega vessels are a very real challenge 
f o r  t he  in du s t r y. Fo r  Nav is , o ur  
mission is to provide world-class TOS 
technology and professional ser vices 
that support the needs of the terminals, 
as well as the carriers, to manage these 

mega vessels. Right now, those needs 
are optimising container ter minal 
operations so that essential benchmarks 
like improvements in berth productivity 
and vessel load and discharge times can 
be achieved. 
On the technolog y side, we have 
continued to innovate N4, g iving 
terminals the industry’s most advanced 
TOS available today. W ithin N4, 
we continue to expand impor tant 
optimisation modules that help our 
users improve efficiencies at key points 
throughout their terminal operations. 
On the ser vices side, we recently 
introduced a global consulting practice, 
Navis Optimization Ser vices, within 
our professional ser vices group. The 
goal of the new Optimization Services 
group is to help Navis terminals increase 
operational productivity and processes, 
driving long-term success and ROI with 
their TOS investments. 
Lastly, we’ve also invested heavily in 
our people, hiring PhDs and software 
experts both from within and outside 
of the ocean shipping space. This new 
exper tise combined with our deep 
understanding of terminal operations 
and leading TOS technology makes us a 
trusted partner for our customers as they 
tackle challenges ahead.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning?
Automation has absolutely impacted 
our product focus and planning in a 
variety of ways, including our product 
roadmap, the way we think about end-
user interaction with the software, 
and the direction and delivery of our 
TOS software as a whole. In fact, to 
support growing requirements around 
automation, we are developing software 
that supports automated equipment 
and the integration of yard planning 
with the waterside operations. While 
automation isn’t a new concept for the 
industry, there is still uncertainty in 
the market for those who have yet to 
introduce those elements into their 
terminal operations. Because of this, we 
feel that it’s essential to partner with our 
customers on TOS implementations or 
upgrades, as our 25 years of expertise, 
combined with terminals’ knowledge of 
their operating environments, processes 
and people, make for a most successful 
project outcome. 
One thing that we’ve learned from our 
experience with automated terminal 
projects is that it ’s far more involved 

t h a n  b u i l d i n g  a n  o p t i m i s a t i o n 
scheduler. Terminals simply cannot 
bolt automation onto their TOS. There 
are multiple, essential levels of testing 
and adequate time must be allowed 
for emulation testing prior to live 
equipment testing. These processes 
are time and skills intensive as well, 
and require a deep knowledge of the 
technology and the inter-workings of 
all integrated components to ensure all 
systems work together as designed.  
 
Where do you see your key areas of 
growth? Both by location and product 
focus.
Regionally speaking, in 2014, Navis is 
seeing increased interest in the N4 TOS 
in Asia, and in particular, from greater 
China. We’re also seeing strong growth 
in Latin America, Europe as well as 
North America. 

I n  ad d i t i o n , we  c o n t i n u e  t o  s e e 
significant demand for automation, be 
that full- or semi-automated terminal 
o p e r a t i o n s .  M a n y  N 4  t e r m i n a l s 
are  implementing N4 to suppor t 
operational improvements and with an 
eye to planning for future automation 
c a p a b i l i t i e s . I n  a d d i t i o n  t o  o u r 
technology, we’ve also begun making 
enhancements to our service offering 
to support them in those important 
endeavors. Our new Navis Optimization 
S er vices was built  specifically  to 
help ter minals beyond basic TOS 
implementations. This group is focused 
on tuning and optimising the software 
based on changing business and industry 
requirements. Additionally, the move to 
automation will call for new capabilities 
for real-time measurement, monitoring 
and analysis of terminal operations, and 
support for a more intelligent supply 
chain. We’re committed to providing 
that functionality and service to all N4 
terminals.
A final key area of growth lies in the 
increased collaboration for stowage 
planning and the role that technology 
will play to make these impor tant 
processes more efficient. Today, the 
process  of  opt imising oper at ions 
happens within the terminal walls; 
however, we believe sof t ware can 
help transform the way that terminal 
o p e r a t o r s  a n d  c a r r i e r s  e x c h a n g e 
and share infor mation, providing 
much needed visibility and real-time 
information sharing to improve stowage 
plans and ultimately, move goods 
through the terminal faster, easier and 
more cost-effectively for all. 
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What do you feel are the hallmarks of an 
efficient terminal operation?
Obviously the safe, secure and efficient 
movement  o f  c a rgo  through  the  
intermodal interchange is most important. 
Terminal throughput while excelling in 
safety and cargo security should be the 
hallmark of terminal operations.

What do you feel will be the biggest 
challenges for the container industry 
over the next decade?
This “system of systems” is one of the most 
complicated and widespread networks in 
our modern world. Fundamental to the 
success of this industry is the accurate and 
timely sharing of logistical data which 
allows for the safe and secure transfer of 
containerised cargo.
The biggest challenges for the cargo 
container industry are to significantly 
increase the efficiencies of their fleets, to 
keep containers always moving and always 
full, while finding a way to selectively 
and securely share supply chain data with 
partners. The industry will also have to 
continuously appease customer demands 
for data without imposing significant 
cost or operational burdens upon the 
organisation.  Information is the key to 
solving both of these challenges. The 
cargo container industry must emulate 
what the truck freight industry has long 

been practicing to keep their trailers 
constantly moving. Dynamic freight 
forwarding and load matching driven by 
data shared between supply chain partners 
have significantly increased capacity and 
throughput, which directly equates to 
revenue and profitability to the shippers. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking?
We see this as a great opportunity for 
Globe Tracker. With larger vessels forcing 
terminal operators to upgrade their 
infrastructure, they must still seek ways of 
improving efficiency regardless of further 
expansion efforts. Globe Tracker can 
assist terminals in providing efficiencies 
that result from the visibility of assets and 
remote monitoring.

Where do you see your key areas of 
growth? Both by location and product 
focus.
Globe Tracker will continue to evolve our 
end-to-end global tracking, monitoring, 
and remote management of distributed 
intermodal  assets . Geographica l l y 
speaking, our market is across the globe.  
As the containerised cargo industry 
matures in the information age, we 
continue to see a distributed model of 

growth around the world. That being said, 
Asia is currently very important to our 
company as is Europe, the Middle East 
and North America.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industr y. 
What steps and measures have you made 
to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ?
By their very nature, asset utilisation, 
fleet efficiency, and cargo protection are 
all "green" initiatives. The adoption of 
information technologies in the cargo 
transportation space is fundamentally 
about saving time, labour, fuel and other 
resources which heretofore have been 
wasted due to lack of adequate visibility. 
Empty backhauls, asset repositioning, 
spoilage and pilferage al l  consume 
various resources in one way or another. 
Accurate and timely information is the 
antidote to these problems within the 
intermodal network. Globe Tracker is 
not so much in a state of “going green” 
but rather represents the opportunity 
for the industry to adopt our offerings 
to decrease ineffic iencies  in their 
operations, and thus reduce their carbon 
footprint.

Exclusive Q&A - Jim Davis, 
CEO, Globe Tracker

" Globe Tracker can help yield better 
terminal throughput and other 
eff iciencies with enhanced asset 
visibility."   
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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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What do you feel are the hallmarks of an 
efficient terminal operation?
The hallmarks of an efficient terminal 
operation are two-fold. The first part, is 
having the ability to analyse container flow 
from end-to-end in a terminal, and having 
the ability to act upon what is learned from 
that analysis. After figuring out from the 
analysis what’s holding the terminal up, the 
second component is a whole new exercise 
in fixing those problems. That’s where 
TMEIC can come in as an equipment 
and process component supplier to help 
determine the right solution. A perfect 
example is Global Terminal/New Jersey, 
who realised they had to be creative with 
their layout. For them, it meant creating 
diagonal stacks vs. perpendicular; which is 
brand new in the industry. It also included 
adapting an automated approach, which 
made their stacks denser. This type of 
forward thinking is what terminal operators 
need to understand to build efficiency.
 
What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity?
The first and foremost consideration 
should also go to safety, because without 
that nothing else makes sense. Beyond 
that, I think the goal of productivity is 
the big thing, and addressing bottlenecks 
in a terminal is a large piece of that 
puzzle. Terminals can’t be productive 
without first figuring that out. This means 
looking at things like ship-to-shore 
crane speed, or horizontal transport to 
the stacks. For example, TMEIC powers 
ship-to-shore cranes manufactured by 
several OEMs around the world. There 
are very few methods of horizontal 
transport in the industry that can stay 
ahead of today's high speed STS crane. 
Automated efficiency is what we do, and 
in the stacking environment once safety 
and speed have been worked out, the 

horizontal transport deserves the greatest 
amount of attention.
 
Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning?
As far as product focus is concerned, 
TMEIC has had to adapt the stacking 
crane environment from where it was seven 
to eight years ago, to where we see it going.
Total automation from end-to-end is the 
next development, regardless of the type of 
horizontal transport. That means having 
fully automated operations from one end to 
the other, which would include hand-offs 
to other transportation, such as over-the-
road trucks and railcars. From a planning 
perspective the customer has to figure 
out what portions of their terminal can 
be automated. The reality is that terminal 
operators really understand machines, boxes, 
and how to move them. What they don’t 
always understand is the infrastructure 
it takes to build a complex automated 
terminal. That ’s where TMEIC comes 
in, from a concept standpoint, by helping 
customers understand how to communicate 
with all the products we sell them and some 
that may be supplied by others.
 
Where can terminal operators begin, 
when it comes to implementing what 
they need to run more efficient terminals?
Efficiency starts at the planning stage. 
When you begin to think about your 
terminal and you’re going to build 
automation into it, you have to carefully 
plan for how it ’s going to run. If you 
conceive it correctly and build it right 
the first time, then you end up with an 
exceedingly efficient terminal. So start by 
drawing in your equipment suppliers from 
the beginning. We have the ability to take 
what we’ve learned from our past projects 
around the world, and can help others 
avoid potential problems.

What benefits in technology come to 
the manual operation as a result of all 
the automation?
Well, one example would be our Maxview 
Smart Move™ technology, which is 
a system developed for RTGs, which 
prevents boxes from being toppled over. 
According to TT Club’s “Port Accidents 
are Avoidable Report,” 82 percent of 
all insurance claims that happen in a 
container yard have to do with boxes being 
knocked off of stacks. We created the 
technology using the same laser systems 
used for auto box landing, and use it to 
keep RTG spreaders from hitting boxes 
that have already been stacked. Once you 
get that done you solve the single biggest 
problem manual operators have.

W hat is  the big gest  problem the 
industry is currently facing, and what 
are you doing to address it? 
The larger TEU ship size is causing greater 
challenges, and automation is part of the 
answer to that. These ships require bigger 
cranes, and will need additional driver 
assistance. One of the biggest problems is 
that the operator in the crane often can’t 
see what is going on in the cell of the 
ship, so there is a need to be able to assist 
the driver. The second is the larger volume 
of containers to be moved. One possible 
solution is remote key crane operation, 
which requires taking the driver off the 
crane and installing sensors and cameras 
to facilitate his operating from a remote 
location. The result is that the driver is in 
a safer environment, working from an office 
using video screens giving the operator 
better control and vision. Not only that, 
but the crane is then clear to operate at its 
full potential, with higher hoist and trolley 
speeds to enable additional moves per hour. 
TMEIC has yet to announce the working 
system as complete, but is ongoing with 
development and testing at this time. Stay 
tuned for the good news.

Exclusive Q&A - Alan Peterson, TMEIC, 
Global Sales Leader

“Total automation from end-
to-end is the next development, 
regardless of the type of 
horizontal transport.”
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1-540-283-2250  |  Email: mh@tmeic.com
Roanoke, Virginia USA 

AUTOMATION ENGINEERED TO 
ELEVATE YOUR BOTTOM LINE.
TMEIC has a history of bringing skill and automation together. 

Our advanced control and automation systems assist the 

operator, improve performance, and reduce downtime. With  

more than 2,500 engineers and a presence on five continents, 

TMEIC is committed to excellence, delivering complete crane 

systems, and the operation of terminals worldwide. When you  

are ready to elevate your bottom line, contact TMEIC. 
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Come and see how RBS enables you to use BIG DATA as vital part of 
your operation, how smart solutions in TOPS Expert increase customer 
service and allow you to use resources more efficient, increase revenue  
and contribute to the GREEEN planet Earth.
 
RBS TOPS Expert makes Big Data work for you in your processes: 
every second, every day, anytime… in any process.

RBS: true real time TOS systems and turnkey solutions for your terminal.

Excited to learn about the new TOPS Expert?
Keen to learn how you can benefit from our expertise? 
Come and meet us at TOC Europe, to see and believe!

TOC takes place in London from June 24 to 26, 2014

Using smart algorithms to automate the berth plan-
ning enhances the future operation from the begin-
ning of the planning process to the execution.
This unique automated process and the intelligent 
algorithms use all available data such as estimated 
discharge distances, location of load cargo. 
Berthing decision are based on Big Data, smart calcu-
lations and brilliant visualization, making the tasks of 
your planners effective and efficient.

Highly sophisticated, proven algorithms and the 
unique RBS in-memory architecture are the basis for 
true berth optimization, anticipating yard strategy, 
efficient vessel planning and performing equipment 
control.

TOPX Expert enables terminals to foresee what is go-
ing to happen,  avoid “un-expected” events during 
the operations and improve speed, reduce turn-
around time and increase quality and service levels.

global:   www.rbs-tops.com - sales@rbs-tops.com

EMEA:   www.rbs-emea.com - sales@rbs-emea.com

TOPX Expert
TOPO Expert
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What do you feel are the hallmarks of an 
efficient terminal operation? 
Harry Nguyen: “Terminal operations 
are a service business and rely on three 
major resources - yard, equipment and 
people. For efficient and effective terminal 
operations, these resources need to be 
used in the most optimal way possible. To 
obtain accurate information in a timely 
manner, a strong and solid cooperation 
with the customer is paramount. Without 
the correct information, meeting customer 
objectives is impossible. When talking 
about information, the link between IT 
and terminal operating systems (TOS) 
becomes clear. A terminal needs solid 
operational data in order to optimise 
resource usage and maximise customer 
service. A modern TOS previews what 
is going to happen, and this is exactly 
what the RBS system does. Surprises and 
manual interaction during operations are 
avoided as much as possible, and planning 
strategies can be fine tuned to catch 
exceptions and avoid manual interaction 
that could slow operations.”

What do you feel will be the biggest 
challenges for the container industry over 
the next decade? 
Norbert Klettner: “The biggest challenges 
are sustainability, quality and further 
optimisation. Another trend is the 
integration of the logistics chain. Terminal 
operators need to focus more on the entire 
chain, the door-to-door process, from 
producer to customer. Interfaces in IT 
systems, transparency and communication 
are key and will continue to be so.” 
Harry Nguyen: “Competition is getting 
more aggressive and shipping lines are 
demanding additional services, putting 
pressure on prices as costs continue to 
increase. Scarceness of resources is another 

element, with less land available for 
expanding existing facilities and building 
new. Stacking density must also increase to 
keep pace with rises in throughput.” 

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
Harry Nguyen: “A solid and proven TOS 
that works in real-time to cope with the 
ever changing situation and challenges 
within the terminal is crucial. The TOS 
should never, at any point in time, limit 
the objectives of automation, throughput, 
productivity and performance.” 
Norbert Klettner:  “A performing TOS 
forms the base of an efficient terminal. 
Equally essential is the partnership 
with a strong organisation, constantly 
looking to enhance its solution to meet 
customer demands. The TOS provider 
also needs to have both a background 
in terminal operations and a solid 
project implementation methodology. 
This includes strong risk management 
and mitigation strategies. The TOS 
supplier must take responsibility when 
implementing the solution, from start to 
go-live and beyond, whilst servicing and 
supporting the terminals around the clock.”

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
Harry Nguyen: “This is indeed a hot topic. 
To be successful, automation needs to 
be baked in the TOS from the very start. 
Adding automation to a system that was 
conceived for ‘manual’ operations is hard if 
not impossible. Converting a manual TOS 
into an automated one is a risky business, a 
risk that customers should not incur. 

The TOS knows the yard, the heart 
of terminal operation, the equipment 
capabilities and positions, the timing for 
synchronising and executing moves, the 
long and real time planning. Therefore, 
it is evident that real automation needs 
to be managed by the TOS and executed 
by the equipment. With information and 
data available in real-time, the RBS TOS 
is made for automation from its very early 
stage of design”
Norbert Klettner: “Another important 
a sp e c t  i s  t ha t  t e r m i na l s  e xp e c t 
transparency. This is reflected in making 
databases accessible, something that RBS 
recognised years ago. Customers own 
their data and want to use their data to 
mine for planning strategies. ‘Big data’ is 
a term often used. Everybody talks about 
it, but it is rarely used in actual operations. 
RBS’ real time solutions actually use this 
‘big data’ in day-to-day operations to 
develop planning strategies and optimise 
operations. Smart algorithms in our new 
TOPS Expert will bring the benefit of ‘Big 
data’ for terminals to a new level.”

Where do you see your key areas of 
growth? Both by location and product 
focus. 
Norbert Klettner: “Every terminal, big or 
small, automated or not is within our focus. 
For greenfield and existing terminals, RBS 
has developed and successfully applied a 
solid project approach resulting in successful 
operations that deliver high performance. 
RBS has built a successful organisation 
ready to serve customers round the world. 
Our new product to be launched at TOC 
in London this year, TOPS Expert, brings 
a completely new TOS to the market, 
serving terminals with more flexibility and 
intelligence. Its smart algorithms will bring 
terminal fluidity to the next level.”

Exclusive Q&A - Harry Nguyen, Managing 
Director/CEO, and Norbert Klettner, Managing 
Director EMEA region, Realtime Business Solutions

“A solid and proven TOS that works 
in real-time to cope with the ever 
changing situation and challenges 
within the terminal is crucial.”
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What do you feel are the hallmarks of an 
efficient terminal operation? 
"At Buttimer we specialise in materials 
handling for dry bulk terminals, where 
efficient operation is paramount. When 
we are assessing a bulk terminal’s efficiency 
a few key indicators usually give a good 
initial overview, these can include the 
presence of bottlenecks in ship loading 
or unloading, conveying and storage 
processes and the consistency of TPH 
(Tons Per Hour) throughput of equipment 
being used. The amount of equipment 
downtime for repairs will also be a factor 
±  minimising downtime requires a well-
designed process and a well implemented 
maintenance program.
We also pay attention to the flexibility of 
the terminal’s process; if multiple products 
are being handled, such as coal, fertilizer, 
grains or biomass, how efficiently can 
operations switch between products?"

What do you feel will be the biggest 
challenges for the bulk terminal industry 
over the next decade? 
"I think that a number of the biggest 
challenges are already quite clear. The 
implementation of environmental controls 
to ensure the health and safety of operators 
and comply with more stringent regulatory 
requirements will continue to be hugely 
important ±  this will include the control 
of dust emissions from bulk commodities 
and reduced CO2 emissions as well as 
things like noise pollution and the impact 
on urban planning for ports near residential 
or industrial areas.  Another challenge may 
be changing bulk trade flows and new 
commodity supply chains ±  I think we will 
see continued growth in small and medium 
sized bulk ports as newly developed 

agriculture and mining commodities seek 
more direct access to international markets. 
Whether smaller bulk ports compete with, 
or compliment, larger regional hubs will 
determine where investment and efficiencies 
will pay off. Lastly, population growth and 
urbanisation mean demand for increased 
capacities of terminal throughput and 
hence the associated equipment. Whether 
fuel or food products being handled, the 
throughput capacity of equipment on the 
market today is far greater than it was 20 
years ago ±  and that will continue."

What is your company doing to meet 
these challenges?
"Buttimer Group is currently serving this 
market in two ways.
The layout design, equipment specification 
and process engineering of bulk terminals 
ultimately determine how efficient and 
flexible they can be. Buttimer work with 
clients to ensure they build a handling 
process that suits the characteristics of 
the bulk commodities they handle, and 
that meets their commercial objectives. 
The design of aspiration systems, 
environmental controls and safety features 
ensure a safe and sustainable terminal. 
Buttimer’s projects in this area range from 
small engineering or consulting jobs, to full 
turnkey terminal design and installation.
As I discussed, the availability of handling 
equipment is crucial to operations, and it is 
with this in mind we have developed our 
DOCKSOLID bulk terminal equipment. 
To be guaranteed a high percentage 
of availability, say 98-100 percent, 
equipment must be well engineered. 
Ports can be harsh environments - be 
it the climate, abrasive product, or abuse 
of equipment during operation etcetera 

- the equipment has to be built fit for 
purpose, taking into account all dynamic 
and static loading on the structures. 
In our DOCKSOLID range we have 
treated with equal importance the product 
handling, the environmental controls, 
the manoeuvrability and the structural 
integrity of the units. Neglect any of these 
and you have the problem we come across 
over and over again - the non-availability 
of equipment. DOCKSOLID equipment 
is designed to be reliable, robust and can be 
fitted with state-of-the-art dust prevention 
and suppression systems. The mobile units 
are highly manoeuvrable, using our own 
patented suspension and steering systems, 
bringing flexibility to any size terminal’s 
operations ±  and versatility to small and 
medium ports."

Where do you see your key areas of 
growth? Both by location and product 
focus. 
"We hope to grow both our bulk 
terminal process engineering and our 
DOCKSOLID port equipment business 
areas. Recovery in many commodity prices 
and a strong rebound in bulk shipping 
demand should allow ports to make some 
much needed upgrades. 
We have developed a number of agri-
industry bulk terminals around Gdansk 
and Gdynia in northern Poland over the 
last few years and we would expect to see 
further development along the Baltic coast. 
As well as growing grain and mineral bulk 
trade through new terminals, between 
Africa and the Far East.
Our DOCKSOLID port equipment 
brand, launching this year, wil l be 
extending the availability of our designed 
and fabricated port equipment globally."

Exclusive Q&A - Fergal Buttimer, Director, Buttimer 
Group, Tipperary, Ireland

“The layout design, equipment 
specif ication and process engineering 
of bulk terminals ultimately determine 
how eff icient and flexible they can be.”
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What do you feel are the hallmarks of an 
efficient terminal operation? 
In regards to what technology can do 
for the efficiency in terminals, high 
performance operation levels require a 
good balance between skilled professionals 
and technology. This balance is only 
achieved when professionals working in 
the terminal take control of the technology 
and make the most of it. Technology 
without focus or applied incorrectly can 
prove to be frustrating, as results aren’t 
as promised and the investment doesn’t 
pay off as expected. To avoid this, one of 
our main goals when approaching an 
automation project, and also one task that 
clients often require from us, is to work 
with terminal managers to help them 
understand the implications of what they 
are asking for in terms of the technology. 
We speak about efficiency goals and how 
to achieve them, if they are feasible or 
not and why. In this way, it is not just us 
selling a solution but getting the client to 
learn and know what they can realistically 
expect. Terminal professionals, as in any 
other industries, should enforce internal 
knowledge and the development of policies 
related to technology and how to use it, 
because it is the only way that they are 
going to get results from automation in the 
long run. And this will profoundly affect 
the efficiency results of their respective 
terminal operations.

What do you feel will be the biggest 
challenges for the container industry 
over the next decade? 
The challenges that the industry is facing 

are many and very complex these days. 
Probably the big question now is how 
new routes and bigger ships will affect 
the industry globally in the next years, 
but there are other questions that arise 
under our professional area of interest as 
automation engineers. For instance, what 
are the methods to continue and improve 
the safety, traceability and smooth flow 
of cargo within the Terminal given these 
new premises, and what present and future 
technologies should be applied and how.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
We think that gates and STS cranes are 
undergoing a major revolution in their 
operation, with the introduction of new 
technology and automated processes. We 
still have plenty of room for improvement 
but where we see more room for increasing 
productivity is within the yard.
Different cargo patterns, varying terminal 
sizes, multiple choices of heavy machinery 
for operations…the yard is where diversity 
makes it difficult to standardise and where 
engineering tools are more complex to 
introduce, but also where we find more 
opportunities for improvement in their 
current processes in terms of efficiency and 
productivity. 

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
In recent years, the container industry 

has evolved very fast in the race for 
enhanced productivity. As a consequence, 
the engineering offer has grown, making 
technolog y and automat ion more 
affordable and reliable as new processes 
and technologies are adopted more widely. 
We have been able to design standard 
products dedicated to improving efficiency 
in gate and STS crane operations. By 
standardising our solutions, costs have 
lowered for our clients, while the quality 
and productivity of the final solution have 
increased.
The yard and other areas such as the rail 
gates are under increasing pressure to 
improve their automated processes. These 
improvements are paving the way for new 
technologies that are increasingly reliable 
and affordable, such as RFID, GPS in all 
its forms, wireless communications, etc.

Where do you see your key areas of 
growth? Both by location and product 
focus. 
We expect South America, Central 
America and Africa to be the next areas 
where automation will become the norm. 
We also feel that in the next few years 
traceability will continue to be the most 
demanded process for automation, and we 
also foresee systems that enforce safety and 
security in cargo and in the logistic chain, 
as the next key aspects where technology 
needs to improve. New products such 
as the Gate Automatic 3D Damage 
Inspection are an example of how we’ve 
broadened our focus to include safety and 
cost control into our product portfolio.

Exclusive Q&A - Francisco Grau Cavanillas, 
Managing Director - Ports & Terminals,  
Orbita Ingenieria, Valencia, Spain

“Traceability will continue to be 
the most demanded process for 
automation.”
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What do you feel will be the biggest 
challenges for the container industry over 
the next decade? 
To find the right intermodal split and 
the right supply chain from customer to 
customer will be a major challenge, as 
will increasing container traffic given the 
infrastructure current in place at facilities 
across the world. Funding this new 
infrastructure will be just as important.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
Proper planning of container stacks within 
the yard. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
The container yard has become even more 
important as volumes continue to increase. 

Since the arrival of so-called mega ships, 
terminals are now depending on a fully 
functioning yard even more than its design 
capacity.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 

Expansive container facilities help to create 
the perfect conditions for automation, 
and sea terminals with large volumes will 
continue to introduce more and more 
automation in the future. However, with 
intermodal cranes several different types 
of transport units are used. We expect our 
focus intermodal cranes to concentrate 
more on positioning aids and remote 
controlled systems.   

Where do you see your key areas of 
growth? Both by location and product 
focus. 

Wherever intermodal or stacking cranes 
with high performance and automated 
technology are required then that is where 
will seek business.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industr y. 
What steps and measures have you made 
to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ? 
We incorporate a number of green 
technologies and practices within our 
company including;
•	 Electric drives
•	 Recovery systems for electrics
•	 LED-lighting 
•	 Innovative cool ing systems, e.g. 

E-House 
•	 Equipment longevity (e.g. patented 

Kuenz travel gear)
•	 Lightweight components

Exclusive Q&A - Michael Geiger, 
Sales Director, Hans Kuenz

“Since the arrival of so-called mega 
ships, terminals are now even more 
depending on a fully functioning yard 
even more than its design capacity.”

Kuenz, founded in 1932 by Hans Kuenz, 
offers innovative and efficient solutions 
for container transfer and handling in 
intermodal operation, by rail - road 
- or river, automated stacking cranes 
for harbour and rail yard operation, 
including our own custom designed 
and manufactured spreaders. Due to 
numerous successful installations at 

intermodal terminals, Kuenz is the market 
leader in Europe and North America. 
High per formance, re l iabi l i ty, low 
operating and maintenance costs, and the 
careful handling of containers and goods, 
in particular fragile and dangerous goods, 
are the criteria for choosing our handling 
solution. Kuenz Container cranes perform 
day by day fail-safe. To ensure this is the 

case in the future, Kuenz sets the highest 
value on product and service quality as 
well as our engineering efforts. Kuenz 
develops, designs and manufactures 
all of the main components including 
hoist, patent-registered gantry drive, 
spreader etc., in house, which guarantees 
a maximum safety and efficiency for the 
customer.
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Since its foundation in 1970, Bemo Rail 
has grown significantly and has developed 
into an expert in the field of rail, crane 
track, railway technology and rail-related 
means of transport, which is recognised 
worldwide. 

Starting out as a trading company, Bemo 
Rail decided, after much demand from 
the market, to develop its own shunting 
installations in 1984. Six years later the 
production activities were expanded with 
the assembly of crane tracks. Since then 
Bemo Rail consists of two departments: 
R a i l  Te c h n o l o g y  a n d  S h u n t i n g 
Technology.

In 2006 the company moved to a new 
larger premise north of Amsterdam in 
Warmenhuizen. The combination of a 
modern office, a logistically well-equipped 
production facility and highly educated 
employees makes it possible to execute 
our products and services qualitatively, 
efficiently and quickly, with a good price/
quality ratio.

Due to the growing demand from the 
Far East we decided to open an office in 
Singapore in 2013, named Bemo MMP 
Rail Systems Pte. Ltd. Nowadays our 
organisation is more than ever able to work 
flexible, quickly to completely fulfill our 
customers’ wishes all over the world!

Our Vision
•	 Render durable and customer-specific 

services through professional and multi-
purpose teams.

•	 Remain prominent in the market for rail 
constructions worldwide.

•	 Remain involved in the initial stage of 
projects, resultings in qualitative, price-
conscious and practical solutions.

•	 Become market leader for shunting 
systems and shunting locomotives, with 
functionality optimally related to price.

•	 Be dist inctive in upgrading and 
modernising existing locomotives.

•	 Embracing durable materials and 
methods as a matter of principle.

What do you feel are the hallmarks of an 
efficient terminal operation? 
"An efficient terminal operation has to 
be structured and automatically serving. 
It should also incorporate rail mounted 
cranes so both rail road and seaborne 
connections can be utilised."

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
"Increasing ship sizes have had a direct 
impact on our business. This is due 
to the larger peak load of these ships, 
as the cranes will also be heavier so 
it is important for us to make even 
heavier crane rail constructions. This 
quality improvement has to result in an 
increasing supply and transport capacity 
within the terminal."

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
"Automation generates more possibilities 
for rail related equipment, such as ARCs 
(Automatic Rail Cranes), quay side cranes 
and likewise rail terminal cranes. These 
can all be automatically loaded with a 
shunting system to move the railroad 
wagons more efficiently during both the 
loading and unloading of containers."

Where do you see your key areas of growth? 
Both by location and product focus. 
"For both our rail systems and shunting 
systems, we see our key areas of growth in 
Asia, the Middle East, Brazil and Africa. " 

Going green and sustainable practice 
is now seen as an essential part of any 

business in the container industr y. 
What steps and measures have you made 
to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ? 
"Bemo Rail has made several steps to 
reduce its environmental footprint of our 
business and products in recent years. For 
example, our rail related vehicles have 
been a sustainable and practical solution 
for a number of decades. Furthermore our 
hybrid shunting systems are designed to 
operate with 60 percent less emissions, 
40 percent less fuel consumption and 40 
percent less maintenance, while we are 
also in the process of rolling out our new 
electric vehicles, boasting zero emissions. 
Rail system cranes, for their part, are 
also proven to be a green and sustainable 
technology."

Exclusive Q&A - Teun Druijf, Director, Bemo Rail BV, 
Warmenhuizen, the Netherlands

"An eff icient terminal  
operation has to be structured and 
automatically serving."
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What do you feel are the hallmarks of an 
efficient terminal operation? 
There is often the need to transport raw 
materials and combustible solid material 
from one continent to another by sea. The 
ships that do this are becoming bigger, 
so the modern port has to be equipped 
with machines such as shiploaders, 
shipunloaders, cranes, conveyors, etc. to 
be able to complete the vessel’s loading/
unloading process in the shortest possible 
time. To guarantee efficiency in the ports it 
is necessary to:
•	 Optimise the position and the volume 

of material stored
•	 Have adequate machinery to reduce 

loading/unloading times
•	 Ensure that the layout of the terminal 

is as functional as possible
•	 Create eco-friendly terminals by using 

dedusting equipment 

Thanks to its vast knowledge and 
experience within the bulk handling sector, 
Bedeschi has proved successful in each of 
these areas. This experience has also led 
to us developing our floating terminal 
solution used to tranship materials from 
barges to bigger vessels that are unable to 
call port terminals due to draft restrictions.
 
What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 

A very important space is the area used 
for the storing of raw materials. This 
area needs to be equipped with stackers 
and reclaimers with a high efficiency and 
a high production capacity to reduce the 
ship’s loading and unloading times. As we 
all know the longer a ship is at the dock 
the greater the costs incurred. 

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
The increasing size of vessels  has 
influenced Bedeschi’s business in two 
ways. Firstly, in new ports that are 
designed to accommodate larger ships, 
Bedeschi has created machines with a 
higher loading capacity. Secondly, in 
existing ports, where the loading and 
unloading process must be done away 
from the port, Bedeschi has created a 
new set of transhippers. For example, on 
behalf of Vale, at the largest and most 
powerful floating terminal ever built, the 
shuttle vessel which anchors near the 
ship carrying iron ore has to be loaded. 
The Bedeschi shiploader that moves 
and travels the length of the transhipper 
fulfils this duty. The 285,000-tonne 
buffer storage transhipper is equipped 
with a Bedeschi conveyor system and 
travel ing shiploader with a design 
capacity of 5,000 tph, which amounts to 
a daily rate in excess of 100,000 tonnes.  

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
One of the main characteristics of 
Bedeschi ’s shiploaders, stackers and 
reclaimers is the high degree of automation 
which allows for them to be operated 
unmanned. The machines, if the customer 
desires, can be controlled via a central 
control room in the port. For a coal export 
project we are undertaking in Vanino, 
Russia, our automated equipment, including 
shiploaders, stackers and bucket wheel 
reclaimers, will attribute greatly to its 
enormous 15 million-tonne capacity.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industry. What 
steps and measures have you made to 
reduce the environmental footprint of 
your business and products, and are there 
any future plans we should be aware of? 
Considering the fact that port’s by their 
very nature are expensive to run, Bedeschi 
provides compact, functional, and eco-
friendly machines that are adaptable to 
its surroundings. Bedeschi is also able to 
minimise the environmental concerns 
associated with dust emissions by stocking 
material in an enclosed warehouse. In 
addition, all of our machines have dust 
filters created by the Bedeschi affiliate 
company CTP.

Exclusive Q&A - Rino Bedeschi, CEO, 

Bedeschi S.p.A., Padova, Italy

“Bedeschi provides compact, functional, 
and eco-friendly machines that are 
adaptable to its surroundings.”
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Exclusive Q&A - 
Dick van Soest, Sales Director, Stinis

What do you feel are the hallmarks of an 
efficient terminal operation? 
The most important piece of equipment at 
a container terminal is the spreader, as this 
is the part that suffers most. In order to 
ensure an efficient operation it is of utmost 
importance that ruggedised equipment 
is used, which is designed according to 
the latest standards and with 40 years of 
experience. Stinis, with the introduction of 
the Long-Twin® spreaders in 1997 and the 
Split-Headblock® in 2006, has significantly 
contr ibuted to an increase in the 
productivity, the capacity and the efficiency 
of container terminals world-wide.
This is due to the fact that with Long-
Twin® spreaders two 20ft containers can 
be handled simultaneously and separated 
up to a distance of 1.600 mm in the air, 
and under the Stinis Split-Headblock®  
even two Long-Twin® spreaders can 
be mounted to handle two 40ft./45ft. 
/45ft. containers or four 20ft. containers 
simultaneously.

What do you feel will be the biggest 
challenges for the container industry over 
the next decade? 

The biggest chal lenge wil l  be the 
replacement and upgrading of cranes 
with a relatively low height or low SWL 
so that they can handle at least two 20ft. 
containers or even better two 40ft. / 45ft. 
containers at the same time, in order to 
handle larger vessels, whilst at the same 
time reduce turnaround times.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
Next to upgrading/replacing cranes, it is 
an absolute must that to further increase 
efficiency and productivity, the spreaders 
must also be replaced. We advise using 
Long-Twin® spreaders and, if the crane 
has sufficient capacity, the Stinis Split-
Headblock® that can be equipped with 
two Long-Twin® spreaders to handle 
two 40ft. / 45ft. or four 20ft. containers 
simultaneously.

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 

The increase in the sizes of the vessels 
has resulted in a tremendous increase in 
the sales of the Stinis Split-Headblock®, 
Long-Twin® spreaders under STS cranes 
and spreaders for Automatic Stacking 
Cranes. Due to the continuous increase of 
sales over the last few years, an additional 
production plant was opened in Malaysia 
a few months ago, which has doubled our 
headblock/spreader output.
 
Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning?
Stinis has been supplying spreaders for 
Automatic Stacking Cranes for more 
than 25 years, so we have continuously 
been monitoring this segment of the 
market, which has resulted in faster and 
safer operations. The experience that we 
have gained in this area can, together 
with some additional safety features, 
also be implemented in the Stinis Split-
Headblock® for full automatic ship-to-
shore operation.

“To ensure an eff icient 
operation it is of utmost 
importance that ruggedised 
equipment is used.”
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Passion for electricity

What do you feel will be the biggest 
challenges for the container industry 
over the next decade? 
With container volumes on the rise, 
ports must find solutions to improve 
productivity to cope with demand. This 
means that we are also looking to improve 
the quality of our products. But it is only 
when we are working in cohesion with our 
clients that we can find solutions that will 
benefit the entire industry.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity?
Terminals using specialised high quality 
crane cables for intensive use will not look 
for the cheapest available, but the most 
efficient to provide a long term solution. 
Like all good technicians we know that 
in order to replace crane cables you have 
to halt operations, and time costs money. 
That is why we have a dedicated team 
to help install our products to minimise 
disruption. The smooth flow of cargo 
and continuous movement of containers 
is essential for an efficient and productive 
terminal.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
Automation has had a major impact on 
our product portfolio. We have invested 
heavily in our industrial fiber optics and 
industrial connection solution to support 
automated equipment.

Where do you see your key areas of 
growth? Both by location and product 
focus. 
With the development of our turnkey 
solution we can plan, sell and even 
install a large scope of cables and related 
products. Our engineers can even design 
bespoke cables tailored to meet the client’s 
specialised needs. Some of our most 
popular include instrumentation cables and 
of course all kind of Atex cable glands. In 
ports with chemical and/or petrochemical 
plants, we can also offer a complete scope of 
industrial cables and truckings.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industr y. 
What steps and measures have you made 

to reduce the environmental footprint 
of your business and products, and are 
there any future plans we should be 
aware of ? 
In our manufacturing warehouse we 
produce halogen free cables with flame 
retardant outer shields, and we also 
give our clients the option of sending 
cable drums back to us to be reused. 
Furthermore, TeLec expects to have the 
ISO 14001 for environmental standards 
come 2015 and we also plan to incorporate 
the use of solar power at our factories in 
the future.

Why choose Telec and not one of the 
bigger cable suppliers? 
TeLec only works with the best factories 
throughout the world who can give us the 
best product guarantees, while our highly 
trained team of engineers can help you to 
find the best solution for your terminal. 
We not only give you the best cable 
solution but the best solution for the cables 
and all the accessories you need. Our 
mission at TeLec is not to be the biggest 
cable supplier but the best!

exclusive Q&A - Serge casier, Managing Director, 
TeLec, Liège, Belgium

“It is only when we are working in 
cohesion with our clients that we can 
f ind solutions that will benef it the 
entire industry.”

TeLec has been active on the Belgian 
market for over 40 years. Thanks to 
our good market position and serious 
investments we have evolved from a 
specialised cable importer to an overall 
supplier of cables, tools and accessories. 
TeLec has also been focusing on 
the French and Luxembourg market 
since 2013. TeLec offers a variety of 

(industry, service sector and data) cables, 
tools and accessories of well-known 
manufacturers and our own brand. 
From instrumentation cables to cable 
ducts: you can rely on TeLec as your 
supplier! every day, we work on extending 
our products and services. This is why 
TeLec opened a new logistics centre 
in 2012: a large supply of qualitative 

products, sharp prices and fast deliveries. 
Our products in stock can be delivered 
to the building site or to your company 
within 24 hours. With the technical 
know-how, the direct contact with 
manufacturers and a motivated team, we 
ensure that your projects are developed in 
great detail. From cable reels to custom-
made products: TeLec is at your service! 
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What do you feel are the hallmarks of an 
efficient terminal operation? 
“An efficient terminal is one where business 
and operational processes are well defined so 
that the terminal is optimised as efficiently 
as possible. This includes ensuring that ship-
turnaround times are managed appropriately, 
waiting times are reduced, and all assets, 
including manual labour, are utilised to their 
fullest.  These processes should be mapped 
across the entire operation allowing for full 
visibility of day-to-day activities in order to 
ensure any issues can be quickly identified 
and corrected. Shipping lines want to do 
business with these ports.”

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 

“ The great thing about a modern 
Terminal Operating System (TOS) 
is that it can impact on the efficiency 
and productivity returns across all major 
areas of the port operation. Whether it 
is optimising yard operations through 
better job management, more accurate 
scheduling of vessels or increasing 
throughput at the gate, a TOS is the core 
of a ports operation. A major benefit of 
implementing a modern TOS is that 
every transaction is electronically captured 
compared to a manual-based system which 
can be prone to human-error. The TOS 
can also be integrated with other systems 
on the port such as financial billing 
systems, allowing for more comprehensive 
reporting and faster processing of invoicing 
to shipping lines. By implementing a 
TOS that is scaled to the needs of their 
operation, terminal operators are able to 
better manage their entire business and 
measure the results more accurately.”

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
“As ports come under increasing pressure 
to service larger ships, and margins are 
squeezed further with additional spending 
on infrastructure, terminal operators must 
find other ways to stay competitive.  From 
a TOS perspective this can have a number 
of direct impacts. For example, larger 
ships mean more cargo per visit, therefore 
streamlining port operations in order 
to keep turnaround times to a minimum 
is vital. Ports require functionality from 
their TOS that will handle this increased 
throughput as well as provide a more 
integrated view of their entire operation. 
On the other hand, smaller ports, servicing 
the more standard sized ships, are also 
under pressure to win business as they 
compete amongst each other for the 
shipping lines attention. TOS providers 
need to continually develop functionality 
and applications that are flexible enough 
to cater for either scenario as well as 
stay attuned to the growing needs of the 
industry in future such as automation and 
full in tegration across the supply chain.”         

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
“As more ports recognise the need to 
improve efficiency and productivity they 
look for a TOS which can offer them the 
ability to do more with less.  Ports are 
constantly dealing with increased pressure 
to reduce costs and increase output and 
having a system which enables them to 
automate their processes will be critical to 
them remaining competitive. Automating 
tasks not only reduces a lot of the manual 

input but can also provide more efficient 
use of the information captured. For 
example, gate in information can be used 
to identify containers right across the port 
and right through to the billing stage at 
the end of the transaction, reducing 
duplication of data. With this in mind, we 
understand the importance of planning, 
designing and delivering solutions that 
extend beyond the functionality of a 
traditional TOS.”

Where do you see your key areas of growth? 
Both by location and product focus. 
“Given the pressures facing the port 
industry, the opportunities for growth are 
immense. Places like the Middle East, 
parts of Europe, and some of the smaller to  
medium sized ports in North America, who 
up until recently have been able to get by on 
manual based systems, are recognising the 
need to be able to work smarter and have a 
more holistic view of their operations. It is 
in these regions where we see the greatest 
potential for growth. Although in theory 
port practices can be reasonably generic, 
there can also be subtle differences from 
one region to the next. Collaborating more 
closely with terminal operators, and gaining 
a deeper understanding of what these 
differences are, allows us to better align our 
product and service offerings from both a 
regional and market segment perspective. 
For example, we have already talked about 
the influence of new technologies driven 
by automation, but it also about providing 
solutions further into the supply chain to 
areas like a Depot or Warehouse operation. 
These opportunities for growth also 
expand to our service offerings where the 
importance of system planning, change 
management, implementation and training 
play a large part in the successful transition 
to a modern TOS solution.”

Exclusive Q&A - David Lindsay, Managing Director, 
Jade Software Corporation, Christchurch, New Zealand

"As more ports recognise the need to 
improve eff iciency and productivity 
they look for a TOS which can offer 
them the ability to do more with less."
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like you succeed.
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How can ATG’s tyres contribute to the 
running of an efficient terminal? 
With growing global trade, the demand 
for modern port machines such as reach 
stackers, harbor mobile cranes, rubber-tyred 
gantry cranes, empty container handlers, 
straddle carriers, shuttle carriers, terminal 
master etc, will also increase substantially.
These container handling machines rely 
on tyres to carry out their demanding 
operations efficiently. It is important that 
the tyres on these machines last longer, 
provide superior stability and high load 
carrying capacity. Also a minimum 
downtime or none at all is important for 
efficient port operations. The complexities 
involved in container handling at ports are 
many. ATG's Galaxy range is geared up to 
provide right solution to container handling 
machines. This capability to provide focused 
solution makes port operations more 
efficient and profitable. 

What makes ATG’s tyres stand out from 
the competiton? 
ATG’s mission is to deliver superior 
value to the users of its products through 
the lowest total cost of ownership. We 
intend to achieve this through a focus on 
innovation, technology and cost efficient 
manufacturing and distribution practices.  
The group's R & D and engineering 
capabilities across its centres in India, 
Israel, South Africa and United States, 
provide application specific, purpose built 
tyre solutions for demanding applications. 
The current manufacturing facilities 
in India and Israel have the inbuilt 
production capacity to introduce over 100 
new SKUs a year, adding to their already 

impressive portfolio of over 260 designs 
and 2,600 SKUs of various off highway 
tyres. The third state-of-the-art OHT tyre 
manufacturing plant will go online by the 
end of 2014, in India.
Galaxy ’s port tyres are designed to 
offer the lowest possible total cost of 
ownership (TCO), by offering tyres 
that are purpose built for machine and 
application. Our R&D facilities and 
factories, which are accredited for world 
class quality control and innovation, and 
our rigorous field testing, are aimed at 
providing the end users with products 
that are more efficient and economical, 
thus providing tyres that have the lowest 
cost per hour.
By providing a complete range for ports 
from different geographies and within 
ports for specific machines and application, 
Galaxy port’s tyre range extensively and 
inclusively covers all key port container 
handling duties. Alliance Tire Group, 
with its Galaxy brand, adds value to nearly 
all facets of container handling, not only 
at sea side ports (wet ports), but also in 
inland container yards (dry ports).
Galaxy brand offers a range of purpose 
built tyres for container handling machines 
that are specifically designed for each 
application/usage category. The galaxy 
port tyre portfolio has three advantages 
over steel radial tyres, and a host of 
diagonal tyres with E-4.5, E-3.5 and E-3 
tread depths. The diagonal range is also 
complemented by L-4S smooth tyres. A 
customer can thus also choose between the 
traction type and smooth tread designs, 
to suit the surface, machine and load 
conditions. 

The extensive range includes, Galaxy 
Harbor King and Galaxy Container 
Handler tyres designed for modern 
high capacity reach stackers, container 
handlers and straddle carriers. The Galaxy 
Terminal master is an all steel radial tyre 
engineered for rigorous use in terminal 
tractors. The Galaxy HM 450E is a 
class leading E4.5 tread depth tyre with 
40PR designed specifically for heavy 
duty reach stackers. The Galaxy HM 
400S (L-4S) is a robust smooth tyre for 
container handlers and reach stackers. 
There are over 10 tyre designs and 20 
sizes exclusively for container handling 
machines. At present Galaxy is among 
the very few premium brands that offer a 
combination of radial and diagonal tyres 
for port applications. 

Alliance Tire Group (ATG) is a leader in 
the design, manufacture and marketing 
of Off-Highway Tires (OHT). It is 
present in over 120 countries across 6 
continents. ATG’s three brands, namely 
Alliance, Galaxy and Primex have been 
pioneers in the Off Highway Tire (OHT) 
segments for more than 60 years. The 
brands specialise in providing customised 
solutions to a range of applications by 
incorporating cutting edge technology 
and design. The group aims to be one 
of the top three global market leaders in 
Agricultural, Forestry and Construction 
(AFC) tyre segments, whilst building a 
strong presence in niche earthmoving tire 
segments such as ports and underground 
mining. 

Exclusive Q&A - Yogesh Mahansaria, 
Founder and CEO, Alliance Tire Group. PL.

“Container handling machines rely 
on tyres to carry out their demanding 
operations eff iciently.”
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contact@atgtire.com
6 CONTINENTS. OVER 120 COUNTRIES. 

THE GLOBAL LEADERS IN OFF-HIGHWAY TIRESwww.atgtire.com

Galaxy has over 60 years of experience in the Off-Highway Tire (OHT) segment. It now offers a 
wide range tires for the entire range of container handling machines such as Reach Stacker, RTGs, 
Empty Container Handlers, Harbor Mobile Cranes, Straddle Carriers, Rubber Tired Gantry Cranes 
and Terminal Tractors, opertating in ports and container yards around the globe. Galaxy promises 
to offer its customers the lowest total cost of ownership by offering higher productvity and lowest 
possible downtime.

TERMINAL MASTER HARBOR KING CONTAINER HANDLER HM 450 ETERMINAL MASTER HARBOR KING CONTAINER HANDLERCONTAINER HANDLER HM 450 E

APPLICATION-SPECIFIC, PURPOSE-BUILT.

WIDE RANGE OFFERING FOR PORT APPLICATIONS

280/75R 22.5
315/60R 22.5*

18.00R 25 16.00R 25 18.00-25*
18.00-33

*under development
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Automation seems to be the hot topic 
in the container port business at the 
moment. How has the demand for 
automated cranes affected both your 
product focus and planning?
Significant ly !  Without any doubt, 
terminal automation is one of the hottest 
topics and is related to every kind of 
terminal equipment. At SIBRE we hold 
a view that no supplier of container 
handling equipment can escape from the 
development of automation processes in 
the long term.
For  SIBRE as  a  manufacturer  of  
brake systems and drive components 
for  container  hand l ing equipment 
( p r e d o m i n a n t l y  m e c h a n i c a l  
components), pure automation was not 
the key aspect when we started thinking 
about our new remote brake monitoring 
system (SMART).
However, automation aims to increase 
container moves per hour with less people 
and more software-controlled processes 
involved. This also means that the data of 
the equipment’s working condition and 
performance must be made available to 
superior control units for further analysis 
and processing. This is where the remote 
control and monitoring of our products 

come to the fore.
This means that information about the 
working conditions of our brake systems 
has to leave the engine house. Therefore, 
an obvious step was to further develop 
our existing, stationary status monitoring 
system (SMS), which had been strictly 
l imited to  the  engine  house. For 
example, this monitored the service and 
emergency brakes of the main hoist in 
STS cranes.
O ur  nex t  gene r a t ion  moni to r ing 
system would need to overcome these 
limitations. It needed to monitor all 
brake systems in a crane or several cranes 
in a container terminal, or even at several 
terminals throughout the world. It also 
needed to provide real-time remote 
access to the status of the brake system, 
generating operational and performance 
statistics that can be used to generate 
recommendations for maintenance.
At this point it was clear, that only 
a web-based solution and software 
application could give us all of these 
possibi l i t ies . Here we can process 
the data from all of the brakes in the 
crane, giving the customer access to 
this data online. In addition, only a 
central database application al lows 

for transferring the data to a superior 
monitoring system, on the customers 
behalf (if terminal operators want to 
integrate this information into their 
appropriate terminal system). By having 
all the operational and performance 
data of our brakes, a wealth of support 
becomes available for the SMART-
user! This includes recommendations 
for maintenance with specific guidelines 
made available on the web interface 
of the SMART software application. 
Completed maintenance tasks are then 
included in the statistic evaluation of the 
system. Instead of just demonstrating 
the history and the actual performance, 
SMART also generates a “performance 
forecast”, based on the individual use of 
a particular crane. Furthermore, SMART 
can cover operational and performance 
monitoring of our Snag Load Protection 
(SLP) system. Based on forecasts, our 
SLP interacts with the crane PLC as early 
as possible to warn of impending snags to 
avoid the container from getting jammed. 
Semi-automated and fast, with a safe 
return to normal crane operation, our 
SLP can enhance the performance 
of (automated) container handling 
machines.

Exclusive Q&A - Manuel Franz,
R&D-Engineer, 
SIBRE ± S iegerland Bremsen GmbH, 
Haiger, Germany

“No supplier of container handling 
equipment can escape from the 
development of automation processes 
in the long term." 
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AAA-LUX is closely linked to the AAA-
LUX standard for LED floodlights used 
as a benchmark for LED illumination.  
Successful installations in several ports 
shows how we have contributed to 
establishing and re-writing this standard.  
The AAA-LUX standard is relatively 
new, but the knowledge, experience 
and expertise within AAA-LUX, as 
an organisation, dates back to the start 
of the century. AAA-LUX was among 
the first organisations that recognised 
the potential of LED lighting. This 
has encouraged us to research and 
develop high-power LED solutions 
for illuminating large areas or locations 
where high-quality i l lumination is 

required. Our presence in Eindhoven, 
the internationally recognised hub for 
illumination solutions, has proven to be 
essential, as this allows us to combine our 
experience with the best technical minds.
Our efforts have paid off, as AAA-LUX 
was the first to introduce a retrofit LED 
solution for 2.2kW conventional flood 
lighting. This product has been received 
well in the sports industry, where AAA-
LUX was also the first organisation to 
illuminate a European Championship 
and a professional football stadium with 
LED. The experience has contributed 
to us developing solutions for other 
industries too. 
Upon request  by the organisation 

responsible for the marshalling yard at the 
port of Rotterdam, AAA-LUX designed 
and built an illumination solution which 
has improved visibility significantly 
as well as the working conditions for 
its employees. More importantly, the 
installation has reduced downtime at the 
yard, as AAA-LUX LED floodlights 
require less maintenance and are controlled 
remotely.
The quality achieved in Rotterdam 
impressed the employees of Rietlanden, 
a major coal terminal in the port of 
Amsterdam. AAA-LUX designed and 
built a solution that illuminates the 
Rietlanden terminal from a height of 45 
metres- a world first! 

What do you feel are the hallmarks of an 
efficient terminal operation? 
It is essential that vehicles and containers 
can be moved around freely and that 
employees can work safely and free of fear 
of being run-over, as everything is clearly 
visible. These requirements for high quality 
illumination demand a combination of 
lighting levels, colour rendering, spectrum 
and uniformity.  

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
High quality illumination is a must for areas 
where people are working alongside moving 
trucks and cranes. However, all areas of the 
terminal must be lit in this way. Too many 
terminals use dim lighting in areas of low 

activity, which can not only be dangerous for 
the workers on site but can also hinder the 
performance of security cameras.

What do you feel will be the biggest 
challenges for the container industry over 
the next decade?
With energy costs getting increasingly 
expensive and legislation pushing hard for 
more environmentally-friendly solutions, 
LED lighting will prove a necessity in the 
future. They use far less energy compared 
to conventional lighting, prevent light 
pollution and are easy to dispose of as they 
don't contain any toxic metals. We see 
LED lighting as the only alternative.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 

focus and planning?
LED lights switch on immediately, but 
can also be reduced in lux-level without 
compromising safety or energy-efficiency. 
AAA-LUX also provides its own light 
control management system (LCMS) that 
allows for lighting when and where it is 
required. The fully automatic controls also 
allows the user to monitor the efficiency of 
the system. 

Where do you see your key areas of growth? 
Both by location and product focus.
We expect that port operators will be 
keen to invest in high-quality technology 
that improves safety and flexibility, whilst 
reducing energy consumption. This will 
help companies to protect  their employees 
and avoid being hit hard if the economy 
takes a knock once more.

Exclusive Q&A - 
Erik Swennen, CEO, AAA-LUX

"Successful installations in several 
ports show AAA-LUX has 
contributed to a new lighting 
standard".
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 www.aaa-lux-lighting.com

1st

LED Flood 
Lights on
45-meter 

masts

Made in Eindhoven The Netherlands.   More information: www.aaa-lux-lighting.com

Full retrofit LED
Yes … it is very well possible to light a terminal from 12 – 50 

meter height, using AAA-LUX full retrofit LED luminaires.

It means for example, that six 2.2 kW conventional luminaires 
can be replaced by max six 1.5 kW high quality LED luminaires, 
reaching similar lighting levels and similar weight and windage. 
Thanks to the AAA-LUX Light Control & Management System 
(LCMS) the lighting can be dimmed to camera or any other level 

or switched on/off in an instant.
 

Results: Potential energy reduction of over 80%, increased 
visibility (CRI 80), increased employee safety. 

 
CASE STUDY

Project:  Rietlanden Coal Terminal

Location:  Port of Amsterdam

# Masts & Height: 6 

Mast height:   45 meter

Luminiare type:  AL60 (6 per mast) 

 E[av]:  40 lux

LCMS controls:   Multiple dimming levels per 

sector, automatic controls by light 

sensors and astro clocks, manual 

controls by touch screen
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What do you feel will be the biggest 
challenges for the container industry over 
the next decade? 
The container industry will face numerous 
challenges as the growth pattern and 
general extension in containerised cargo 
continues, and particularly in developing 
and new markets. Among these will be the 
provision of the required infrastructure 
to cater for the increased volumes, both 
port side and throughout the various 
distribution channels. Smaller ports 
will face the inevitability of catering for 
increasingly larger vessels which will 
require continued investment in container 
handling equipment, operating systems 
and methodologies; as well as in people 
and processes. An important role in the 
provision of educational and product 
training to optimise equipment and 
personnel performance will have to be 
provided by equipment suppliers.

What area of the terminal do you feel 
demands the greatest attention when 
considering increased efficiency and 
productivity? 
A modern terminal ideally should be 
considered as a single entity with many 
interconnected parts. All components in 
the chain will have to function seamlessly 
and efficiently if the terminal is to operate 
to its optimum operational capacity. In 
this respect, a terminal is similar to a 
living organism with many interconnected 
systems. If a system is under performing, 
damaged, or not operating at 100 percent 
then it has a knock-on effect on the whole 
organism, leading to weakness, lethargy 
and an inability to function correctly.
The interface between the landside 
operation and seaside operation of a 
terminal is one of the key zones, where two 
systems must interact and are dependent on 
each other. Any defficiency in one of the 
systems will inevitably lead to a slowdown 

in the other with an overall reduction in 
port efficiency and productivity. 
Proper strategic design and management 
of this interface is essential. The increased 
commercial pressure on ports to deliver 
efficiencies will result in the continuing 
development of port equipment and 
terminal operating systems. Improved 
planning optimisation of container storage, 
yard and journey times will be critical.

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
Increasing ship sizes demands higher cranes 
in conjunction with an increased outreach. 
The unique design characteristics of the 
Liebherr ship to shore crane allows for a 
stable and lightweight crane, inherently 
suited to larger ship size. The low self-weight 
of the cranes and the exceptional stability 
has allowed the design to evolve to meet the 
requirements of the market. Liebherr cranes 
with outreaches in excess of 70 metres allow 
our customers to operate the world’s largest 
existing container vessels as well as the even 
larger vessels currently being considered.
Large megamax cranes are of course more 
demanding of port infrastructure. The 
Liebherr product delivers the required 
outreach, stability and lifting height 
with reduced wheel loads that lessens 
the infrastructure requirements, thereby 
lowering ongoing costs as well as initial 
capital investment. 

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
Liebherr has been involved in automation for 
the port industry for many years supplying 
cranes with various levels of automation since 
1988. Today, automation systems and sub 
systems are common on our cranes helping 

to provide increased efficiencies on both the 
land and sea side of port operations.
As part of the Liebherr group, Liebherr 
Maritime Cranes benefits from cross 
pollination of technology from one 
division to another within the group. The 
Liebherr group itself is a large and diverse 
manufacturing conglomerate active in 
many research and development initiatives 
within the field of automation, spanning 
products not only in the maritime sector 
but tool manufacturing, mining and 
construction. All products benefit from 
the development experienced in specialised 
automation across these divisions.

Going green and sustainable practice 
is now seen as an essential part of any 
business in the container industry. What 
steps and measures have you made to 
reduce the environmental footprint of 
your business and products, and are there 
any future plans we should be aware of? 
The Liebherr group policy is to promote, 
high quality European manufacturing.
L i e b h e r r, a s  a  E u r o p e a n - b a s e d  
manufacturer, has been ahead of legislation 
in this area and an advocate of green 
manufacturing for many years. 
Liebherr constantly expands and upgrades 
its production facilities, including recent, 
multi-million Euro investments in its 
Irish, Austrian, German and British port 
equipment plants in Killarney, Nenzing 
Rostock and Sunderland respectively. 
These state-of-the-art investments allow 
for modern manufacturing utilising the 
latest technology and equipment, with 
optimum energy efficiency and minimal 
environmental impact. 
The geographical location of the Liebherr 
plants in scenic and high amenity 
areas, means that the company has a 
comprehensive environmental policy with 
clearly defined social responsibilities as 
part of its core values.

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

“Automation systems and sub systems are 
common on our cranes helping to provide 
increased eff iciencies on both the land 
and sea side of port operations.”
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6710 Nenzing/Austria 
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What do you feel are the hallmarks of an 
efficient terminal operation? 
We think that terminal operations are 
part of a more complex system, and 
we believe that there are two factors 
that define an efficient terminal. The 
first involves the efficiency of internal 
processes that allow operators to optimise 
costs. The second optimises costs for the 
customer such as reduced berth times and 
truck queues etc. Therefore, in addition 
to optimising internal processes, we must 
also take into account communication 
with other agents that are an integral part 
of the import-export chain.

What do you feel will be the biggest 
challenges for the container industry 
over the next decade? 
It ’s not going to differ too much from 
the major challenges of the last decade, 
so again it will be improved automation 
and bigger ships. These two factors will 
continue to drive the industry forward, 
forcing it to load and unload cargo even 
faster and with fewer errors. But there's 
a new factor to consider that is affecting 
the whole industry and one that will also 
affect terminal operating systems - new 
information capabilities in mobility. 
Many agents will be able to have all the 
information they need at the drop of a 
hat, allowing them to make faster and 
smarter decisions, resulting in an overall 
improvement of the logistics process.

What area of the terminal do you feel 
demands the greatest attention when 

considering increased efficiency and 
productivity? 
As I said previously, we see as many 
opportunities for improvements outside of 
the terminal as there are in the yard. Today 
it is possible to automate almost an entire 
terminal, so we are focusing on facets such 
as reduced berth times and the speeding 
up of cargo arriving at the terminal. In 
order for this to happen, of the terminal 
and the quality of the information handled 
by the TOS is paramount.

Increasing ship sizes have put a notable 
strain on port-related infrastructure. 
W hat impact has this had on your 
business and forward thinking? 
We think that this change will be good 
news for all parties involved in the 
process, inc luding us. The obvious 
improvement for ship-owners is that 
they will be able to optimise their costs 
through the economies of scale associated 
with the use of larger vessels. Importers 
and exporters will be able to move cargo 
more cheaply, while terminals for their 
part will be able to limit their movements 
and optimise their resources. Finally for 
manufacturers of TOS, the handling 
of more containers will create further 
business as terminals will be forced to 
modernise their current systems.

Automation seems to be the hot topic 
at the moment. How has the rise of 
automation affected both your product 
focus and planning? 
As we mentioned above, in addition to 

optimising automated processes within 
the terminal, we must not forget the 
automation of operations outside, such 
as gate processing, container tracking, 
VTS and AIS. Given that these are often 
delegated to agents outside the terminal, 
it  is  essential  that communication 
between them and the terminal remains 
strong in order to gain the benefits 
of these automated processes. The 
adoption of processing technologies 
based on AIS or VTS can offer many 
interesting enhancements to planning 
and monitoring activities (e.g. detection/
forecast of delays, time synchronisation). 
Furthermore, interaction with truckers, 
shippers, NVOCC’s wil l  be key in 
the future, and wil l  be achievable 
through interoperable systems and 
smartphone apps that allow for instant 
communication.

Where do you see your key areas of 
growth? Both by location and product 
focus. 
Our core focus today, in terms of location, 
is to improve our commercial presence in 
Africa. Another area that we are expanding 
for cultural affinity is Latin America, 
where great opportunities exist with both 
terminals and port authorities.
The key area for the growth of our 
products will be through the automation 
of port activities, where our Posidonia 
Operations product has a relevant position 
due to its strategic vision and technical 
features.

Exclusive Q&A - José Ferri, CEO, 
Pro Develop, Cartagena, Spain

"In addition to optimising internal 
processes, we must also take into 
account communication with other 
agents that are an integral part of the  
import-export chain."
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Besides the omnipresent requirement 
to increase productivity, ports across 
the globe are challenged by ever tighter 
environmental regulations. Productivity 
and eco-friendliness represent two main 
subjects port equipment manufacturers 
are focussing on in terms of research 
and development. In the past, numerous 
innovative tools have been implemented 
to improve performance and reduce 
emissions. New potential has to be 
unlocked in order to boost green 
productivity.

Growing trade requires more 
capacity
In 2009, the world merchandise trade 
volume slumped due to the global impact 
of the financial crisis. One year after, 
an impressive rebound set the course for 
future growth. At the moment we are 
experiencing an all-time high in terms of 
import and export rates and further growth 
is expected in the near future. 

Growing world merchandise trade 
intensifies linkage of economies across the 
globe and, naturally, significantly affects 
seaborne trade. In 1970, 2.605 million 
tonnes were loaded in ports worldwide. 
Ongoing economic development and 
higher demand has led to ever growing 
annual handling rates, which rose to just 
over four million tonnes in 1990. In just 
17 years, 2007, seaborne trade volumes 
doubled. In 2012 loading volume in ports 
was 128 percent higher than in 1990. In 
total, 9.165 million tonnes were loaded 
in 2012. A breakdown shows that oil and 
gas accounts for 2.836 million tonnes and 
2.665 million tonnes are allotted to main 
bulks, namely iron ore, grain, coal, bauxite 
and phosphate rock. Other dry cargo, 
including containers, represents the lion’s 
share with 3.664 million tonnes. 

 Due to growing cargo volumes, ports 
face the ubiquitous need to continuously 
invest in modern port infrastructure. 
In addition to capacity increases, many 

ports aim to significantly reduce their 
environmental impact, especially air 
pollution and noise emissions. And the key 
for more productivity and less pollution is 
innovation.  

Innovation for green cargo 
handling efficiency
Liebherr Maritime Cranes is one of the 
leading equipment manufacturers for the 
maritime industry and has put its focus on 
innovation right from the start. In close 
collaboration with the customer, Liebherr 
has developed a number of game-changing 
innovations which combine higher 
productivity combined with more eco-
friendliness.

In 2010, Liebherr introduced its 
Pactronic® hybrid power booster which 
was awarded the State Prize Clean 
Technology Austria 2012. By adding 
an accumulator as a secondary energy 
source, Pactronic® is regenerating the 
reverse power while lowering the load. 
The stored energy is transferred back 
to the system when the crane requires 
peak power during hoisting. In terms 
of turnover capacity, that means a plus 
of up to 30 percent and a reduction 
of fuel consumption in the same range, 
depending on operation. The hybrid drive 
system is virtually maintenance free as 
it just needs visible inspection every 10 
years. Its 100 percent recyclability and less 
noise exposure are additional ecological 
benefits of this advanced system.

I n  a d d i t i o n  t o  d r i v e  s y s t e m 
optimisations, innovative tools for 
advanced crane operat ion provide 
huge potential to boost performance in 
ports. Liebherr’s Cycoptronic® ensures 
sway-free load motion by automatically 
initiating dynamic counterbalancing 
movements  to  equal i se  t ransverse  
and longitudinal sway of the load 
while operating at maximum speed. 
Additionally, Cycoptronic® extension 
Teach-In eases and accelerates bulk 

handling. This point to point control 
for semi-automatic operation pilots 
the crane to predetermined loading 
and unloading points at the highest 
possible speed. Moreover, the vertical 
line finder guarantees that the boom is 
exactly vertically above the load, thereby 
preventing side loading of the crane for a 
longer lifetime.

As a major environmental concern, 
noise pollution is one of the most 
common occupational health hazards 
in heavy industrial and manufacturing 
environments, as well as in ports. Since 
2000 a number of technical solutions have 
been implemented for noise reduction, 
especially to minimise structure-borne 
noise of the LHMs in order to fulfil the 
European noise legislation requirement 
[Directive 2000/14/EC], representing the 
most restrictive law worldwide regarding 
the noise emission of equipment used 
outdoors.

A consequent engineering design works 
well as more than 2,000 hours of testing 
with over 300 cranes tested was the input 
for the achieved noise reduction. All 
implemented measures halve the noise 
emission level of new generation Liebherr 
mobile harbour cranes, in other words 
two LHM 550s make less noise than a 
single crane of their predecessor model. In 
2012, Liebherr received the International 
Bulk Journal Innovative Technology 
Award for its LHM Noise-Control 
Initiative.

Simulation-based training for 
more productivity
In their constant drive for increased 
productivity, ports not only focus on 
highly innovative equipment, they are 
also looking for ways of up-skilling their 
employees. Efficiency, safety and costs 
are three key factors in modern crane 
operator training. Recent technological 
developments open new possibilities 
in terms of training efficiency, while 

Innovation 
drives green 
productivity
Liebherr Maritime Cranes
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simulation-based solutions are more 
and more recognised as state-of-the-art 
training method.

One major advantage of simulator 
training is the ability to simulate user-
defined environmental conditions. This 
allows both experienced operators and 
trainees to gain valuable experience when 
operating the crane under challenging 
conditions in a safe virtual environment. 

The operator has the opportunity to 
learn the operational boundaries of the 
equipment without consequence. The 
resulting increase in operator skills allows 
for safe and productive crane operation 
in the real world and naturally boosts 
productivity. Moreover, simulator training 
avoids costly downtime and reduction in 
productivity caused by training on the real 
equipment. The emission and fuel-free 

LiSIM® training solution is further in line 
with an environmental friendly operation 
and represents a valuable element in the 
preparation for local/state exams.

L iebher r  l aunched  i t s  L iSIM® 
range of maritime crane simulators 
in 2013. The installation of original 
Liebherr drive systems, software and 
hardware guarantees a realistic and 
highly immersive training experience. 

Liebherr's ship to shore and mobile harbour cranes servicing a vessel.
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Additionally, LiSIM® provides a wide-
ranging functionality which is essential 
for the simulation of everyday and 
extraordinary situations operators face 
in the real world of heavy equipment 
operations. LiSIM® is the only realistic 
virtual solution available in the market 
for learning the precise handling of 
Liebherr’s maritime cranes and their 
innovative features. The simulator 
range is available in three different 
configurations to meet various customer 
requirements. 

Need for future innovations
Future growth of global trade as well as 
more restrictive environmental regulations 
will most likely accelerate innovation 
processes. Today, shipping lines are 
ordering new vessels with ever more 
capacity at frequent intervals and the 
production of the first 19,000 twenty-foot 
equivalent units (TEU) vessel has already 

started. A strong commitment towards 
research and development is required on 
the port equipment manufacturer side 
to ensure that future customer needs are 
met. Indeed, recently supplied Liebherr 
ship-to-shore container cranes with 
outreaches of up to 70 metres are capable 
of servicing the world’s largest existing 
container vessels, and the future 19,000 
TEU vessels.

As permanent developments in various 
sectors, like information technology, 
allow for ever more functionality, it is not 
foreseeable which innovations will shape 
the future. Liebherr pays close attention 
to developments and trends in relevant 
sectors in order to continuously assess 
their suitability for the maritime industry. 
As a result, Liebherr already has a number 
of new projects in the pipeline which are 
expected to be ready for the market in 
the near future to reset the benchmark of 
efficient cargo handling. 

LHM 550s, transnet, south africa.

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 
and offshore industry. Products 
include ship to shore cranes, mobile 
harbour cranes, offshore cranes, ship 
cranes, rubber tyre and rail mounted 
gantry cranes, reachstackers 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 
( I re l and) , Nenz ing  (Aus t r i a ) , 
Sunderland (Great Britain) and 
Rostock (Germany). In addition, 
Liebherr Maritime Cranes operates 
eight fully owned sales companies 
and is additionally represented in 
more than 30 mixed sales companies 
worldwide.

Enquiries

Liebherr Container Cranes Ltd.
Killarney, Co. Kerry
Ireland
Tel: 00353 64 6670 200
Fax: 00353 64 6631 602
sales.lcc@liebherr.com
www.liebherr.com
 
Liebherr-Werk Nenzing GmbH
Dr. Hans Liebherr Str. 1
6710 Nenzing/AUSTRIA
Tel: 0043 50809 41725   
Fax: 0043 50809 41477
mobile.harbour.crane@liebherr.com
www.liebherr.com

 LisiM containerised crane operator training solution.
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Securing the supply chain and scanning 
cargo containers is a complex issue with 
significant policy impact. One of the most 
prominent items of regulation in this 
respect is the US SAFE Port Act of 2006, 
which introduced the requirement to scan 
100 percent of cargo containers entering 
the US. But, even in the year 2012, six 
years after its introduction, the original 
intention of ‘Security and Accountability 
for Every Port’ was still not compatible 
with technical and organisational realities. 
Consequently, in 2012 the US Department 
of Homeland Security deferred the 

requirement of 100 percent scanning until 
July 2014, using a foreseen exception 
option in the SAFE Port Act. Therefore, 
the challenge of improving container 
security remains high on the agenda.

To address the complex challenge, 
many research activities dealing with 
cargo containers and supply chain security 
have been launched. Already during the 
Bremen Container Security Conference of 
September 2009, the European Industry 
Commissioner, Verheugen underlined that: 
“Container security should not rely on one 
single technology and must be combined 

with a range of risk management tools, 
which are based on reliable and adequate 
information,” and that “technology can be 
of essential assistance.”

The European Commission’s Joint 
Research Centre ( JRC) has worked on the 
issue of container security for more than 
10 years now, starting with mechanical and 
electronic seals. But recently a paradigm shift 
has been introduced to the research activities: 
instead of trying to protect the traditional 
container itself, new container concepts and 
new monitoring approaches were looked at, 
and first research results are promising. 

Future cargo 
containers: how smart 
can they get?

Dr. Stephan Lechner, Director, Institute for the Protection and Security of the Citizen, 
European Commission’s Joint Research Centre, Ispra, Italy
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The Baltic Container Terminal (BCT), Riga Freeport, Latvia.
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T h e  r e q u e s t e d  r a n g e  o f  r i s k 
management tools was pursued in four 
major research strands, which in the future 
might support a comprehensive, multi-
technology, and agreed-upon approach 
to container security: new container 
materials; smart electronic sensors; 
wireless multi-hop communications, 
and mathematical outlier detection and 
security analysis. 

While the first three of these research 
areas are connected to the physical 
container itself, the outlier detection is a 
mechanism applied to ‘metadata’ (itinerary, 
transhipments, etc.) that does not have 
to come close to a container to perform 
a security analysis. In the following, the 
four research strands at the JRC and their 
current results will be described. 

New container materials
The traditional cargo container is made 
of steel, a good choice for durability 
and behaviour under stress, but in other 
industries (e.g. automotive or aviation) 
advanced composite materials have 
already occasionally replaced steel for 
weight reasons or other physical or 
chemical property advantages. The large 
variety of composite materials available 
and their structural properties are also a 

good starting point for their consideration 
as primary materials for cargo containers. 
Potential advantages go beyond the 
weight issues: e lectromagnetical ly, 
s t e e l  i s  o p a q u e , w h e r e a s  m o s t 
composite materials are transparent to 
electromagnetic ±  especially radio - waves. 
In today’s modern world, with more and 
more items connected to the internet 
and wireless communication being 
omnipresent, this property would open up 
the door for cargo containers to become 
not only lighter but also to form part of 
the so-called ‘internet of things’. 

To enable a composite materials container 
to communicate efficiently over integrated 
electronics, the use of metal shielding should 
be avoided as much as possible. A hybrid 
approach, adding composite panels to a 
steel frame, might improve transmissibility 
of electromagnetic communications but 
reduce the potential for weight-saving and 
the other benefits of using composites in 
the first place. To push the boundaries of a 
near fully-composite design, JRC researchers 
have drafted a model container consisting of 
a carbon fibre frame and floor, roof and side 
panels made of other composite materials. 
First component tests have been carried 
out in the JRC lab in Ispra, Italy, showing 
promising results in the integration of 

electronic components into composite panels.

Smart electronic sensors
Another important property of composite 
materials is the capability to turn 
mechanical stress into electrical charges by 
embedding thin-film piezoelectric sensors 
within the composite laminate itself. Such 
sensors are being deployed successfully in 
medical devices and aeronautics, and are 
used to measure mostly physical properties 
at high accuracy. This principle of ‘energy 
harvesting’ out of mechanical stress is the 
basis for the JRC research on piezoelectric 
sensors built into composite material 
panels of cargo container walls, detecting 
infrared signals or measuring vibrations, 
(both potential indicators for the presence 
of humans or animals). Any such sensor 
works from inside a composite material 
panel without an additional power supply, 
thus removing the need for a periodic 
battery swap or related maintenance.  

Traditional integrated piezoelectric 
sensors have been available on the market 
for decades (mostly for the measurement 
of acceleration, force or pressure), and 
there is a large range of composite 
materials available which would be suitable 
for the integration of piezoelectric sensors.  
The JRC research is focused on bringing 
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these state-of-the-art technologies 
together in an approach for a ‘smart ’ 
container, able to detect and communicate 
tamper signals or other security-relevant 
events autonomously. 

Wireless multi-hop 
communications
Once a wireless sensor has detected 
an event, the information needs to be 
communicated to a central point to 
react to it. Ideally this would happen 
immediately, but the infrastructure 
overhead and batter y  energ y and 
maintenance required, currently make this 
option impracticable. One approach being 
studied at the JRC is based on wireless, 
short-range, multi-hop communications. 
In this principle, containers would 
be able to talk to each other and pass 
information across a stack of containers to 
a base station point. The principle being 
explored is that of a sensor-equipped 
container based on the adaptation of 
embedded piezoelectr ic conversion 
principle, both for signal detection and 
energy harvesting: mechanical stress will 
be turned into electrical charges powering 
a small transceiver device enabling it to 
send a low power signal.  In such a low-
power communications environment it is 
notable that unlike for metal containers, 
a stack of composite containers would  
improve wireless signal propagation (given 
the reduced  container metal shielding) 
over very short distances only (i.e. from 
one container to the next), such that the 
small charges provided by piezoelectric 
conversion could be sufficient for a 
wireless multi-hop communication. First 
measurements and tests at the JRC have 
successfully demonstrated the propagation 
of a signal from the container test site 
in the yard into the laboratory building 
in 2013. Although still in an early stage, 
the JRC research team is currently 
experimenting with different ranges and 
parameters, trying to identify suitable 
choices for components and architectures. 

Mathematical outlier detection 
Apart from all the different technologies 
which could be used inside future cargo 
containers, the JRC has developed a 
complementing approach to come to 
a better and more comprehensive risk 
assessment. In contrast to the technologies 
described above, this approach does not 
target the containers themselves but 
addresses the metadata information 
available about the container (e.g. 
itinerary or transhipment data). JRC has 
built a container traffic analysis system 
(CONTRAFFIC) which mathematically 
analyses the itinerary data of cargo 
containers, identifies unusual stopovers 

or loops and enables the research analysts 
to detect suspicious containers from a 
distance. The mathematical algorithms of 
CONTRAFFIC are continuously being 
improved, connecting more and more data 
with each other and analysing more than 
five million containers per month and 
matching the data mathematically against 
800,000 import declarations. The system 
is currently queried over 20,000 times by 
different EU customs per year. 

A first test of the system in a practical 
exercise with customs authorities has 
produced hit-rates of over 30 percent 
on a very much narrowed-down set of 
suspicious containers which finally were 
inspected. It needs to be underlined that 
the JRC’s CONTRAFFIC cannot be seen 
as a tool to identify all risk containers, 
and it does not even claim to identify a 
significant share of them, but it provides 
an efficiency gain for the inspectors 
and enables them to add additional 
information to their cases or to identify 
new cases before they take operational 
action. Insofar CONTRAFFIC is not 
meant to find the needle in the haystack, 
but to identify some of the many needles 
in a haystack with a higher probability. 

Science for policy making 
It is obvious that security of the supply 
chain is a global, multi-faceted and 
complex issue which cannot be solved by 
a single solution. The research done at the 
European Commission’s Joint Research 
Centre shows new ways to address the issue 
and provides insights into the capabilities 
as well as the limits of current and future 
technologies. There are several areas still to 
be explored in the area of container security 
and in the above-mentioned technologies, 
e.g. the durability of composite materials, 
environmental-friendly disposal, door 
concepts for composite containers, 
standards for electronic devices and 
communication protocols, production costs, 
commercial viability etc. 

Being a research centre, it is not the 
role of the JRC to generate market-ready 
products or solutions. The JRC’s mission 
to provide solid science for the policy 
making requires a detailed look into future 
technologies which might become relevant 
for Europe. The US approach to 100 
percent scanning has shown that container 
security and supply chain security are 
indeed a political priority, and in a globally 
connected world of container shipments, 
the European dimension cannot be denied. 
JRC advice and competence will feed into 
policy making wherever it is considered 
appropriate, yet the final European 
position will not be driven by technology 
alone but will have to consider economic, 
social , cultural  and other relevant 

perspectives as a whole. 
Nevertheless, the international research 

community will have to collaborate to push 
technology limits under the dedicated 
international, European and national 
research programmes for container 
security. Due to its unique positioning as 
the only direct research institution on a 
genuine European level - free of national 
or commercial interests - the JRC will 
continue to deliver its share. 

About the author

Dr. Stephan Lechner has been 
d i rec to r  o f  the  Ins t i tu t e  f o r 
the Protection and Security of 
the  Ci t i z en  a t  the  European 
Commis s ion’s  Jo in t  Resea rch 
Centre since 2007 and has worked 
in industry research and mobile 
c o m mu n i c a t i o n s  s i n c e  1 9 8 9 . 
Dr  L echner  ho lds  a  PhD in 
cryptography and is a Certified 
Informat ion Secur i t y  Systems 
Professional (CISSP). 

About the organisation

The Joint Research Centre ( JRC) 
is  the European Commission's 
in-house science service. As the 
Commission's only service carrying 
out direct research, its mission is 
to provide scientific and technical 
support to European Union policies. 
The JRC has  seven sc ient i f ic 
institutes, each focusing on specific 
policy areas. It hosts several large-
scale research facilities and many 
state-of-the-art laboratories. Based 
on a combination of advanced ICT 
and engineering expertise, the JRC's 
Institute for the Protection and 
Security of the Citizen provides 
European pol ic y  makers  wi th 
scientific and technology advice on 
issues related to safety, security and 
stability within and outside the EU. 
Further information on the JRC is 
available at: http://ec.europa.eu/dgs/
jrc/index.cfm.

Enquiries

Dr. Stephan Lechner
Director

European Commission
Joint Research Centre

Institute for the Protection and the 
Security of the Citizen
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SIBRE´s SMART opens up a new world 
in the field of monitoring systems and is a 
powerful tool for corrective and preventive 
brake maintenance. Automation and 
remote control seem to play an ever greater 
key role in the plans of terminal operators 
with more and more remote controlled 
cranes already largely automated at a 
number of ports.

Indus t r i a l  b r akes  manufac ture r 
SIBRE Siegerland Bremsen will support 
this development with a new remote 
monitoring system for its brake systems. 
The system, referred to as ‘SMART’, is 
going to be presented at TOC Europe in 
June this year, followed by a market launch 
in the fourth quarter of 2014.

S M A R T  s t a n d s  f o r  ‘ S I B R E 
Monitor ing, Analysis  and Remote 
Te c h n o l o g y ’ a n d  i s  t h e  l o g i c a l  
development of the well-known SIBRE 
SMS status monitoring system. While 
SMS still required the presence of a 
technician on site, SMART provides 
remote monitoring of all SIBRE brake 
systems in a crane via its web interface. 
Thus, the new system combines state-
of-the-art sensor and bus technology 
on the one hand with advanced internet 
network, database storage and data 
security technology on the other. A third 
component is data mining software to 
generate reports, statistics and analysis of 
the sensor data from the brake systems.

SIBRE SMART – how it works
“As the name suggests it is a smart piece 
of technology,” explains Jose Garcia, 
electrical engineer in charge of SMART 
at SIBRE Brakes Spain S.L. “It is an 
easily accessible monitoring system that is 
remotely controlled and intelligent, using 
the generated statistics to forecast the 
performance of your equipment.”

“The different technologies are there, 
well-proven and successfully working in a 
number of contexts. For example, remote 
maintenance of automation systems 
via phone or internet is an established 
standard in other industries. We combine 
these technologies to enable the customer 
to permanently and remotely monitor 
SIBRE brake systems in ports from 
anywhere in the world via the internet 
whether this is from pc, laptop, tablet or 
smartphone.”

The signal chain starts with the different 
sensor data of a single crane brake such 
as brake open/closed, manual release, pad 
wear limit, lining temperature, reserve 
stroke, critical stroke, clamping force (load 
pin) and spring force (load cell). Further 
sensor data such as oil temperature, oil 
level, filter and motor runtime come from 
the hydraulic power unit of the brake 
system.

The sensor data of this brake (or of 
several brakes in a crane) are routed 
to a centralised information terminal 
(touchscreen, PC) housed in the crane, 
using a SIBRE bus. The routing of all 
sensor data from the information terminal 
to the crane PLC is possible through 
a profibus and SMART server using 
XML or similar mark-up languages. In 
parallel, all sensor signals of brakes are 
directly transferred to the crane PLC. 
Furthermore, the central information 
terminal will transmit a Wi-Fi signal, thus 
enabling easy support for all maintenance 
tasks via tablet.

Smooth data streaming
So far, the signal chain ends at the 
information terminal with its short-term 
storage of the sensor data. To allow long-
term storage and access via web interface, 
in a second step the data stream is routed 

via ethernet or 3G to a database solution 
in a data processing centre. After the data 
is routed to a firewall-protected server 
cluster, it is then modified for access via 
web interface.

SMART provides real-time access to 
the sensor data of all SIBRE brake systems 
installed on a crane, on several cranes in 
a port or at several ports throughout the 
world. This means that a terminal operator 
is able to monitor and analyse all SIBRE 
brake systems at all of its global container 
terminals by a single web interface. The 
web application allows the user to open 
several windows in order to monitor 
different brakes, cranes or ports.

The web interface is equipped with a 
3D port and crane configurator  in order 
to customise the different port surfaces and 
configurations of crane brakes for a more 
user-friendly, realistic and graphic account 
of the different container terminals 
and cranes. The terminal operator can 
add auto-scaling and auto-orientating 
crane icons (as well as further port 
elements). The well-structured and logical 
presentation of information on the screen, 
combined with eye-catching alarm displays 
and brake status icons, provides terminal 
operators with a clear and real-time 
overview of the condition and performance 
of their crane brakes.

Lower operating cost 
If the prediction holds true, that remote 
operations will ‘ramp up’i  in the near 
future, then remote equipment control 
will become a standard in container 
handling in no time. The benefits 
therefore are obvious. In principle, 
remote operations will help to supervise 
all SIBRE brake systems applied by the 
terminal operator at its ports, in turn 
removing the need for a technician 

Revolutionary 
brake monitoring 
system

Lutz Kramaschki, Corporate Communications, SIBRE Siegerland 
Bremsen, Haiger, Germany
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to monitor the system on site. Real-
time monitoring also allows for a short 
response time if the equipment breaks 
down or malfunctions. Indications of 
maintenance cycles (e.g. replacement of 
spare parts) help to reduce unplanned 
downtime and optimise the deployment 
of  maintenance  teams. The team 
is  suppor ted by c lear ly  presented 
maintenance manuals such as quick 
guides, maintenance instructions and 
checklists. Statistical evaluations are also 
available to monitor the brake systems in 
the long-term.

SIBRE help desk and remote 
service
SMART will offer different service 
packages such as data storage, SIBRE 
remote monitoring and data analysis. 
Using SIBRE remote ser vices, the 
SMART customer will benefit from the 
technical knowhow of the SIBRE staff. A 
SIBRE help desk service will also help to 
reduce travel costs and response times if 
technical assistance is required.

Data security at the highest level
I n  t h i s  i n s t a n c e ,  S M A R T  i s 
uncompromising. To be absolutely clear, 
the web and data-mining component 
of SMART is not a cloud computing 
solution. There is a strict, physical 
separation between the database server 
(with the brake system data) and the 
server cluster with the web application 
(generating the monitoring information 
for the end user). The connection of the 
database server and the cluster server is 
also firewall-protected. No data stream 
is allowed from the server cluster to the 
database server. To state this plainly: there 
is no access possible to the crane PLC via 
the web interface.

SMART provides maximum data and 
network security due to the highest level 
of IT industry standards, using a Europe-
based, certified data processing centre. All 
network connections are SSL protected 
(VPN on special customer request). 
SMART is based on highly available 
and multi-redundant server solutions 
(RAID 5) and uses proven security 
applications for database protection (access 
control, authentication, encryption, and 
consistency) as well as database activity 
monitoring.

SMART - more than a simple 
monitoring system
“In view of our brake systems, monitoring, 
analysis and remote technology will provide 
many benefits to our customers. With 
'SMART' we not only demonstrate our 
position as a technology leader in industrial 
brake systems but also help to strengthen 
the value chain of our customers in regards 
to safety, productivity and punctuality,” 
explains Thilo Pfister, managing director of 
SIBRE ±  Siegerland Bremsen.

The close interlocking of remote 
monitor ing, ana ly s i s  components , 
r e c o m m e n d a t i o n  o f  p r e v e n t i v e  
maintenance, on site availability of 
maintenance manuals and checklists, and 
not to forget the back-up provided by 
the SIBRE help desk,  makes SMART a 
powerful and efficient tool to increase safety, 
productivity, maintenance savings, whilst 
increasing the lifespan of brake systems.
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The use of intelligent autonomous 
vehicles (IAV) is a relatively new concept 
for the container transport system. The 
concept is currently being examined on 
a large scale within the framework of the 
European project InTraDE (Intelligent 
Transportation in Dynamic Environment), 
co-funded by the INTERREG IV-B 
North West Europe (NWE) programme. 
The project, which began back in 2009 
with a completion date slated for 2015, 
aims to contribute to the socio-economic 
development of port located in NWE.

Maritime trade, particularly container 
transport, is continuously growing. 
Unfortunately not all small and medium-
size ports from NWE have sufficient 
operational tools to follow the rhythm of 
this trade increase. With static limitations, 
the internal traffic can become increasingly 
saturated due to the size of the operation 
area. In addition, investing in new port 
infrastructure and expansion can create 
significant costs for port authorities. 
For this reason, InTraDE provides a 

technological platform to assist with the 
development of port operations; respecting 
the environment, whilst allowing for the 
reduction of socio-economic dispersion in 
the NWE region. Thus, the main objective 
of InTraDE is to provide innovative 
technology development of IAVs, in order 
to improve traffic management and space 
optimisation within terminals of all sizes. 

The automation of ports is not a 
new technological challenge. It was 
introduced in the 1990s through the 
concept  of  the automated guided 
vehicles (AGVs), which were deployed 
in Rotterdam, Hamburg and Düsseldorf. 
This technology is and remains efficient 
for these particular ports. However, this 
success has not been repeated in other 
ports in the region, as they have struggled 
to adapt to the requirements of AGV 
technology. AGVs require necessary 
investment in infrastructure in terms of 
sensor-based guided lines, ground cover 
etc. The AGV concept can be transferred 
to a road-train system that follows 

guided static lines however, the system is 
not really flexible and its integration in 
different port environments is extremely 
limited. In addition, the considerable 
weight of AGVs, coupled with its thermal 
and single-based engine propulsion, 
re su l t s  in  h igh  emiss ions  dur ing 
operation. Furthermore, if the equipment 
is faulty or in stop mode, mobility issues 
associated with the AGV design can often 
result in operational delays and disrupt 
the flow of cargo.

Looking at the IAV concept
The IAV concept is a technology much 
more adapted to the port environment. 
Sensors embedded on the vehicle carryout 
the numerous autonomous tasks, meaning 
that no further investment is required 
within the yard to accommodate this 
new technology. Among these sensors, 
a central laser is placed on the four sides 
of the vehicle chassis. These are used to 
track targets to the centimetre, or to detect 
static or moving obstacles in the vicinity 
of the vehicle. In addition, it is also used 
to measure the longitudinal and lateral 
accelerations of the vehicle at its gravity 
centre, including rotation, roll and pitch 
velocities. The bumper is used to detect 
any physical contact with the autonomous 
vehicle, while the position encoders placed 
on each wheel are used for the odometry 
of autonomous control. Navigation is 
governed by a global positioning system 
(GPS) technology coupled with a 
simultaneous localisation and mapping 
(SLAM) algorithm.

 The IAV, developed as part of the 
InTraDE project (see Figure 1), is an 
over-actuated heavy vehicle, measuring 
13.5 metres length, 3.0 metres in width 
and 1.5 metres in height, and is capable 
of loading 20, 40 and 45 foot containers 

Welcoming a  
new transportation 
concept 

Prof. Rochdi Merzouki, InTraDE Project Manager, 
Lille, France

Figure 1 (left): IAV prototype; Figure 2 (right): IAV decentralised traction and steering wheel.
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weighing a total of 10 tonnes. 
It contains eight full electrical 
and decentralised actuators, 
four for traction and four for 
steering (see Figure 2). With 
such a  configurat ion, i t  i s 
possible to have omni-drive 
mobility, meaning that the IAV 
can move in different directions. 
It can be operated manually or 
automatically according to the 
desired handling (see Figure 3), 
routing and discharging tasks. 
Depending on load weight, the 
IAV can work independently for 
up to four hours, with a maximum 
speed of 25km/h. The IAV 
contains control and monitoring 
programs, allowing it to navigate 
in complex environments and 
safety conditions.

A real-time simulation platform 
(see Figure 4) has also been 
designed to work in tandem with 
the IAV. By reconstructing a 
three-dimensional map of the test 
area it allows the user to generate 
the desired trajectories of the 
IAV and analyse the behaviour of 
the vehicle in a real-time virtual 
environment. 

W hen the  s imula t ion  i s 
complete, then the commands 
can be transferred to the IAV and 
subsequently monitored from a 
safe distance by the user, who can 
take manual control of the vehicle 
if an incident occurs. When one 
or more actuators are faulty, an 
automatic reconfiguration is 
implemented to maintain the 
automatic piloting of the IAV.

Conclusion
The IAV concept is designed 
s p e c i f i c a l l y  t o  e a s e  t h e  
transportation of containers 
within the confined spaces of the 
yard. This proven and logistical 
solution can allow for increases 
in productivity without having 
to adjust and redevelop existing 
infrastructure.
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Figure 3 (left): IAV loading operation; Figure 4 (right): real-time simulation platform.
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Introduction
In recent years, the container handling 
industr y has witnessed automated 
conta iner  terminals  come of  age. 
Operators on the west coast of the US are 
displaying especially heightened interest 
in automated container terminals as a 
means of improving cost performance and 
handling volume. 

Two major terminal designs are 
becoming the standard for automated 
faci l i t ies : the automated stacking 
crane (ASC) design that is featured in 
Altenwerder, Euromax, and APM terminals 
in Norfolk, and the cantilever automated 

rail mounted gantry (C-ARMG) design 
that is featured in Pusan Newport and 
Kaohsiung. Both designs have advantages 
and disadvantages, and the optimal terminal 
design depends on numerous factors, 
including transhipment ratio, dwell time, 
and local labour cost.

PACECO Corp. has  deve loped  
an alternative automated container 
terminal design called the RailShuttle 
system (see Figure 1) that offers many 
of the advantages of both systems while 
alleviating some of their drawbacks. 
The RailShuttle system uses automated 
lightweight rail-mounted container 

carts (see Figure 2) to move containers 
through the stacking yard. This allows 
the RailShuttle terminal to improve 
operational flexibility and reduce energy 
consumption whi le  maintaining a 
reasonably high stacking density.

How it works
PACECO’s RailShuttle system is similar 
to a traditional ASC terminal, except 
that the RailShuttle system incorporates 
lanes alongside the stacking blocks. The 
RailShuttles run along these lanes in 
order to move containers between the 
waterside transfer zones, the landside 

Analysing automated 
container handling 
methods

Philip Tam, Project Engineer, 
PACECO Corp., Hayward, California, United States

Figure 1: Overhead view of a 
RailShuttle terminal.
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transfer zones, and the ASCs (see 
Figure 3). Due to this arrangement, the 
RailShuttle system has the following 
attributes:

Flexibility
Since the RailShuttle can transport 
containers to any transfer zone and any 
ASC in the block, the system provides 
more operational flexibility. Both ASCs 
can participate in the waterside operation 
without handoffs between ASCs.

Improved productivity
Since the RailShuttles perform the 
horizontal transport of containers and 
improve operational flexibility, the ASC 
cranes can focus on stacking containers 
and waste less time performing gantry 
movement. This allows the system to yield 
higher productivity.

Energy efficiency
The Railshuttle, which is light-weight 
and energy efficient, performs most of the 
horizontal transport of containers through 
the stacking yard instead of heavier ASCs. 
This allows the RailShuttle system to 
yield a 70 percent energy saving per move 
compared to traditional ASC operations.

Reduced maintenance and operating costs
Due to the fact that each stacking block 
has higher productivity, we can use larger 
stacking blocks and fewer cranes within 
the terminal. This reduces the amount 
of maintenance work. Additionally, the 
reduced gantry movement results in less 
wear and tear on the gantry system.

A typical vessel unloading operation 
involves the following steps (see Figure 4):
1. A straddle (or shuttle) carrier brings a 

container from the quay cranes to the 
waterside transfer area in the yard. The 
straddle carrier can either deposit the 
container on a RailShuttle, or leave the 
container in the transfer zone.

2. The RailShuttle moves the container 
to either of the ASCs on the stacking 
block.

3. The ASC retrieves the container from 

Figure 3: Components of a RailShuttle stacking block.

Automated Stacking Crane RailShuttle
Stacking Density High density High stacking available, but space is used for 

RailShuttle lanes
Horizontal Transport Automation is simple:  

Separated terminal and road vehicles
Automation is simple: 
Separated terminal and road vehicles

Productivity Landside productivity limited High waterside productivity
Transshipment Efficiency Low, half the ASCs are available for waterside 

throughput. Handoffs or shuffling may be 
needed

High, all ASC’s available for waterside operation, 
Handoffs heavily reduced

Figure 5: design characteristics of each automated terminal system.

Figure 4: a typical vessel unloading operation for the RailShuttle system.

Figure 2: the RailShuttle is a lightweight rail-mounted vehicle for container transport.
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the RailShuttle and places it in the stack.
When the terminal receives exports, a 

similar operation occurs at the landside 
transfer zone. When vessel loading or import 
pickups occur, the operation occurs in reverse.

Comparison with traditional 
automated terminal designs
The traditional ASC model has become 
the most prominent automated terminal 
design. Its advantages are primarily: its 
high storage density, since a large share 
of terminal space is allocated to stacking; 
and there is a natural separation between 
terminal and road vehicles, which easily 
allows terminal vehicles to be automated. 
On the other hand, ASC terminals often 
face a degree of challenge with landside 
productivity and flexibility. Due to safety 
and remote handling procedures, serving 
road trucks at the landside operation is 
considerably more time consuming than the 
waterside operation. Although gate hours 
can be extended to spread out the load, it 
can still be challenging for ASC terminals 
to effectively serve peak gate traffic.

In comparison, the RailShuttle system 
captures the important benefits of the 
traditional ASC terminal while addressing 
many of the drawbacks (see Figure 5). 
The terminal uses the same portal-
style automated stacking cranes, but the 
RailShuttle system is more flexible. All 
ASCs can serve the waterside operation, 
and the landside cranes perform less gantry 
movement so that they can focus on the 
landside operation. Like an ASC terminal, 
there is a natural separation between road 
and terminal vehicles, which makes it easy 
to adopt automated horizontal transport 
vehicles, such as AGVs and shuttle carriers.

The main drawback of the RailShuttle 
design is that the RailShuttle lanes occupy 
a significant amount of space, which 
slightly reduces the stacking density 
in comparison to alternative designs. 
However, the RailShuttle terminal design 
is also able to recover some space by using 
larger stacking blocks, which reduces the 
overall space consumed by crane gantry 
lanes. Due to the fact that the ASC cranes 
perform less gantry movement, the cranes 
can focus on stacking and have higher 
overall throughput. This allows the use 
of larger stacking blocks and fewer cranes 
to achieve similar maximum throughput 
levels. Figure 6 illustrates the sample 
profiles for a 10-wide traditional ASC 
terminal versus a RailShuttle terminal. 

Performance
We can compare the landside and 
w a t e r s i d e  p r o d u c t i v i t y  b e t w e e n 
comparable  s tacking b locks  for  a 
Rai lShutt le  terminal  and an ASC 
terminal. A RailShuttle terminal differs 

Figure 6: Comparison of stack profiles – traditional aSC versus RailShuttle.

Figure 7: traditional aSC versus RailShuttle productivity.

Figure 8: traditional aSC versus RailShuttle energy consumption comparison.
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from an ASC terminal because the cranes focus on stacking 
containers and do not perform any horizontal transport. This 
factor helps significantly raise throughput productivity, most 
notably at the landside, by 14 percent. In addition however, due 
to the fact that the RailShuttle can move containers from the 
waterside transfer zone to either of the two ASCs, both ASCs can 
participate in the waterside operation. This doubles the available 
waterside handling capacity (see Figure 7).

The RailShuttle terminal is also an environmentally friendly design. 
RailShuttles are more energy efficient vehicles at performing horizontal 
transport than traditional ASCs. The RailShuttles themselves are each 
approximately one tenth of the weight of an ASC crane, therefore 
they require far less energy to accelerate. As a result, PACECO Corp. 
estimates that a RailShuttle operation will create a 70 percent energy 
saving per move compared to a traditional ASC operation (see Figure 8).

In conclusion
Automated terminal technology has certainly advanced and 
matured to the point where more terminal operators are considering 
implementing automated operations. Until now, automated terminals 
have primarily taken form as either an ASC style terminal or a 
Cantilever A-RMG style terminal. Both designs have advantages and 
drawbacks, and it can still be a challenge to apply either system if the 
operating goals and environment don’t match the design.

The RailShuttle system provides another alternative, which 
employs cost-effective, energy-efficient cranes and equipment; adopts 
automated horizontal transport vehicles and keeps them separate 
from road trucks, which is good for high labour cost markets; has 
high waterside throughput capacity, which is ideal for transhipment 
facilities and minimises the loss of stacking density. 
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Container ships have doubled in size since 
planning began more than a decade ago 
for London Gateway, the new UK deep-
sea container port located on the River 
Thames. Today’s ultra large container 
ships measure up to 400 metres in length 
and hold more than 18,000 shipping 
containers. As the global race to move 
ever increasing volumes of trade ever more 
cheaply goes on, container vessels will 
continue to get bigger. To capture this high-
volume trade, ports face the dual challenge 
of creating the capacity to accommodate 
these huge vessels, and loading/unloading 
their cargo in the most efficient and cost-
effective manner possible. 

With its deep-water channel, 17-metre 
deep berth pockets and state-of-the-art 
container handling equipment, London 
Gateway has been built to manage these 
ocean-going juggernauts on a scale 
never seen before in the UK. Once fully 
operational, the port’s owner, DP World, 
expects to be able to handle 3.5 million 
containers a year. 

Innovative design
To help realise its vision, DP World is using 
a pioneering container handling equipment 
solution, which has been developed 
and built by marine equipment and 
services provider TTS Port Equipment. 
The solution involves the use of steel 
platforms (cassettes) and hydraulically 
operated self-loading trailers (tranlifters). 
Multiple containers are safely stacked on 
a single cassette, which is then picked 
up and moved around the port by a 
translifter. This system has been used for 
more than 20 years in ro-ro terminals and 
in Scandinavian steel/paper mills, and is 
now being taking advantage of by some 
of the world’s leading ports, including APM 
Terminals in Virginia, US.

London Gateway is currently using 
ten TTS translifters and 115 cassettes 
to transport containers between its 
automatic stacking cranes and the railway 
line, as well as to and from the customs 
area. The cassettes have been custom 
built to ensure they are tall enough to align 
with the loading docks in the logistics park 
terminal. They are able to handle two 20 
foot containers, or single 40 foot and 45 
foot containers, and feature TTS’s unique 
design that allows the containers to be 
double stacked and carried on a single 
cassette in a variety of configurations. 
To help speed up the unloading and 
inspection processes, these cassettes 
have also been designed so that container 
doors can be opened while they’re on the 
cassette. 

The translifters, coupled to a universal 
towing tractor, have hydraulic lifting/
lowering and steering systems that are 
controlled by a joystick inside the tractor 
driver’s cabin. This gives the driver greater 
control when moving the cassettes, even 
in confined spaces, and also avoids the 
need for the driver to leave the cab to 
manually decouple the cassette, ensuring 
maximum eff iciency. Moreover, this 
cassette system method requires fewer 
tractors per number of containers, causing 
less environmental damage, whilst saving 
time and money.

Fast loading and unloading 
London Gateway keeps a regular supply 
of TTS cassettes parked under the 
automated stacking cranes in the port, 
so that they can independently load and 
unload containers as demand dictates. 
Tractor drivers are summoned as soon 
as a cassette is ready to be transported. 
They simply drive up to the cassette, lower 
the translifter, reverse under the cassette, 

pick it up and within seconds they can be 
on their way to their destination. 

At the rail terminal, the cassettes are 
placed in rows at a 45 degree angle 
against the rail tracks, allowing cranes 
that are equipped with a swivel hook and 
expandable spreader to load containers 
onto one cassette and unload another 
cassette in one cycle. This efficient set up 
allows for faster loading and unloading as 
it requires fewer crane position changes.

Safety first
Each translifter is equipped with brakes 
and lights to ensure a safe operation. It 
also has a ‘follow me’ function, meaning 
that the translifter and tractor will always 
follow the same track and therefore 
never cut a sharp corner like traditional 

Container handling 
innovation at London 
Gateway
Björn Asplind and Michel Lyrstrand, TTS Port Equipment, Gothenburg, Sweden

TTS cassettes can be picked up and 
deposited within seconds:
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trailers sometimes do. 
In addition, all of the cassettes have 

forklift pockets and a special interlocking 
system so that they can be easily picked 
up and stacked. A stack of four to five 
cassettes can be safely moved and 
stowed, taking up minimal room in port.

Reliable future
As London Gateway gears up to 
welcome the largest cargo ships in the 
world, it knows it can rely on its cutting-
edge container handling system to cope 
with demand and scale as traffic levels 
continue to grow. By using the most 
advanced equipment and technology 
available today, the port is able to offer a 
world-class service that delivers reliable 

and efficient operations 24 hours a day, 
seven days a week. 

About the authors
Björn Asplind is vice president of sales 
and marketing at TTS Port Equipment. 
Björn has worked for ten years at TTS 
in different positions involving sales to 
shipowners, shipyards, and ports and 
terminals. He is now leading all TTS sales 
to ports and terminals. 

Michel Lyrstrand is senior vice president 
of Business Development at TTS Port 
Equipment. Michel has worked for 23 
years at TTS and has been the driving 
force behind TTS’s breakthrough in 
container handling systems. 

About the organisation
TTS Port Equipment AB is located 
in Gothenburg, Sweden, and is the 
designated ‘Centre of Excellence’ for port 
and container terminal products. TTS Port 
Equipment designs, delivers, installs and 
commissions equipment for the efficient 
handling of passengers and cargo in ro-ro, 
passenger and container terminals.    

Enquiries
TTS Port Equipment AB
Kämpegatan 3
SE-411 04 Göteborg
Sweden 
Tel: +46 31 725 79 00 
Email: bjorn.asplind@tts-port.se
Website: www.ttsgroup.com

Edit ion 62: May 2014   141 

TTS PORT EqUIPMEnT AB 
In  ASSOCIATIOn WITH PORT TECHnOLOGy InTERnATIOnAL



Process automation in container ports 
and terminals is still growing with new 
possibi l it ies to boost eff iciency and 
achieve safety and environmental goals. 
One of the objectives of automation 
is to achieve complete tracking and 
traceabil i ty of containers inside the 
terminal, along with being aware of 
their position and physical status as 
they move or stack within the terminal 
perimeter. 

One of the most demanded processes 
in the quest for automation is at the 
gate. Gate automation has proven to 

have a very high return of investment. It 
has provided terminals with a new vision 
of this key process, reducing access 
time, queues, manpower and optimising 
what was up until a few years ago a 
costly and often unreliable process.

This concept has been extended to 
other terminal zones, such as ship-to-
shore (STS) cranes and cargo trains. For 
example, an increasing number of STS 
cranes are being fitted with cameras 
that capture images to be processed by 
an optical character recognition (OCR) 
system and other devices to improve 

operational efficiency. Trains entering 
or exiting a terminal area can also be 
processed with similar technologies to 
have their container load identified. The 
yard is now overflowing with technology 
for container location and identifying 
containers on the move, completing the 
circle of tracking and traceability.

So it seems that we are halfway there. 
However, there are still much demanded 
functionalities to be developed in relation 
to process automation in terminals. One 
of the most remarkable is automated 
container inspection. 

Automating container damage 
inspection
When the focus of terminals is set on 
moving containers faster and with high 
levels of efficiency, they must ensure that 
containers are not only moved in and out 
of the terminal quickly but also accurately 
and smoothly. 

Today container damage l iabi l i ty 
involves a complicated sequence of 
procedures to distinguish responsibility 
and associated costs. As stated by the 
marine specialised insurance company 
Swedish Club in its 2012 P&I Claims 
Analysis report, the average cargo 
claim cost since 2009 has fallen but 
the frequency has risen. As a result, the 
total claim costs have increased. We 
can assume that a number of cargo 
claims could be avoided by terminals by 
detecting defective containers proactively.

If we look at the frequency and cost 
distributions published by Swedish Club 
in Figures 1, 2 & 3, the most common 
causes are physical damage and wet 
damage to the cargo. These problems 
could be prevented by detecting them at 
terminal accesses and thus resolve the 

Ready for automated 
inspection

Francisco Grau Cavanillas, Business Manager, and 
Laura Rodríguez Romo, Project Manager, Orbita Ingenieria, Valencia, Spain

Figure 1: Swedish Club P&I Claims Analysis - average claims.
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corresponding liabilities appropriately. 
I n  re s p o n s e  t o  t h e s e  m a r k e t 

requirements, Orbita has developed a 
new container damage inspection system, 
GateDMG 3D, that automatically detects 
and reports damages on the container 
structure by using 3D scanning and 
artificial vision techniques. 

What the system does
The system is fully automated and requires 
no human intervention. It can detect 
defects in the container’s structure, such 
as deformations and holes, indicate the 
location of the damage in the container 
and show a 3D reconstruction of the 
container along with associated pictures 
of the damaged area. 

The detection process is made in real 
time as a container passes through the 
gate process, and it is independent of 
other automatic processes such as OCR 
recognition. The obtained 3D image 
matched with pictures of the container 
represents a feasible proof of damage, 
and it is a valid tool to settle differences 
between parts.

Information about container damaged 
areas detected and located is reported to 
a gate operating system such as Orbita 
GateOS. The system works unattended 
and reports back to the gate clerk with 
information about the location and area of 
damages in real time, as a truck is passing 
through the lane. Typically, the system can 
be installed within an Orbita GateOCR 
portal, but it can also be mounted 
separately or adapted to other structures.

The hardware devices are industrial 
class 3D scanners that provide very 
detailed information about the container’s 
structure. The use of complex algorithms 
developed by Orbita al lows for an 
accurate scene reproduction and real time 
visualisation. As an additional functionality, 
while the detection process is being 
carried out, the system is also able to 
classify the container in terms of shape 
(20ft, 40ft, twin 20ft, flats, tank).

Empty container inspection
Customs, ports and terminals need 
to ensure container security, which 
is associated to terrorism, theft and 

Figure 2: Swedish Club P&I Claims Analysis – cost per loss cause.

Figure 3: Swedish Club P&I Claims Analysis – frequency per loss cause.
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MONTH IMPORT TREND* EXPORT TREND* IMPORT TREND* EXPORT TREND* TOTAL TREND*

Jan. 72,469 9.5% 78,185 -6.8% 22,361 -3.1% 2,3407 20.7% 196,422 2.1%
Feb. 58,915 -8.6% 79,498 -5.1% 21,515 -6.2% 17,913 8.1% 177,841 -5.3%

EMPTY GRANDFULL

Figure 4: Port of Oakland TeU activity (2014).

GateDMG 3D
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smuggling. Consequently, since the 
ISPS code started to establish standard 
restrictions in 2004, security protocols 
are being adopted by container terminals 
around the world to control the 1,200 
tonnes of hazardous materials shipments 
a year estimated by the US Department 
of Transportation. Moreover, each one of 
the new mega-vessels generates 18,340 
twenty-foot equivalent units (TeU), meaning 
even more cargo is being handled at the 
destination terminal than ever before. 
Therefore, additional tools are required to 
have containers inspected in order to avoid 
unexpected goods or double walls. 

According to stat ist ical  data, in 
February 2014 a total of 39,428 TeU of 
empty containers were handled in the 
Port of Oakland (See Figure 4). Although 
the number of imported empties has 
decreased, the trend increases by 8.1 
percent for empty export containers. 
This data lets us observe the magnitude 
of the inspection issue, since 30 percent 
of import and a 22.5 percent of export 
containers are empties.  

Orbi ta has developed an empty 
con ta i ne r  i n spec t i on  s ys t em  to  
automatically detect unexpected objects 
or double walls inside the container. 

GateeCI 3D consists of a 3D scanner 
mounted on a mechanical positioning 
device.  After opening the doors of the 
container, the system positions itself 
automatically and scans the interior 
of the container. Orbita’s software 
processes the data in real time and is 
able to provide information regarding 
the conditions inside the container, 
whether there are objects in it or if the 
interior dimensions have been altered. 
Real-time data and images are sent to a 
gate operating system such as Orbita’s 

GateSuite or any other third party 
management software.

The empty container system is the 
result of a continuous improvement 
through innovation, in order to provide 
ports and terminals with a solution to 
ease empty container inspection. 

Data  coming f rom Customs or 
te rmina ls  may po in t  out  spec i f ic 
containers to be inspected, based 
on pre-booking information such as 
goods classification, container origin or 
destination. With this approach, empty 
container inspection can be integrated 
into automated lanes. A higher quantity 
of trucks, and therefore their inspection 
cycle time, are distributed into as many 
automated lanes as there are installed. 

As an additional feature, different 
sections of the container can be manually 
inspected by the user. Here the position 
of strange objects is highlighted to easily 
identify their location, while the interface 
displays a 3D vision of the container’s 
interior. If it is not empty or the interior 
dimensions have been altered an alert is 
clearly shown to the clerk.

In conclusion
Automated solutions continue to be 
designed and developed for more 
efficient container processing at ports and 
terminals. Orbita’s automated gate systems 
have been introduced to make container 
inspection easier. Since their integration 
they have enabled for lower inspection 
times, whilst providing the user with 
helpful registration data to support claim 
documentation. Furthermore, they have led 
to a decline in the number of claims related 
to damaged cargo, improved safety and 
security and reduced the need for human 
intervention within automated lanes.

About the authors
Francisco Grau Cavanillas is the business 
manager in charge of the ports and 
terminals sector at Orbita Ingenieria. 
He is an industrial engineer specialised 
in electronics and industrial automation. 
Over the years he has held various 
positions in engineering companies, yet 
always oriented to process automation 
and industrial communications. His 
exper ience and sk i l l s  have been 
developed over more than 12 years of 
projects and business development in the 
automotive and maritime sectors. In his 
current role he is in charge of developing 
Orbita’s global business in ports and 
terminals.

laura Rodríguez Romo is an industrial 
eng ineer,  spec ia l i sed  in  p roduct 
engineering with a master’s in design 
management and operations, referring 
to areas such as management of design 
processes, advanced modelling systems, 
product development, marketing and 
communication strategies, logistics and 
operations. As a project engineer, laura 
joined Orbita Ingenieria and prior to her 
assignment in the ports and terminals 
area, she worked in the mechanical 
engineering department. In 2013 she was 
appointed to her current role as project 
manager.

About the Organisation
Orbita Ingenier ia is an engineering 
company specialising in process control 
and automation, with a signi f icant 
presence in the container ports and 
terminals market, plus other industrial 
sectors such as automot ive, food 
and beverages. Orbita’s products for 
ports and terminals include automated 
processes for terminal gates and STS 
cranes. by dramat ica l ly  improving 
gate, quay and yard performance as 
well as reducing errors in container 
inventory management, a rapid return 
on investment is assured. A modular 
design, plus the use of the highest quality 
components, allows Orbita to make 
maximum use of existing infrastructure 
and technology, minimising up-front 
expenditure. 

Enquiries
ÓRbITA Ingeniería S.l.
C/Dels Atandadors 7-b
e-46470 Massanassa, Valencia (Spain)

Tel:  +34 (961) 433 995 
Fax +34 (961) 433 996 
email: info@orbitaports.com
Website: orbitaports.com

GateeCI 3D

144   Edit ion 62: May 2014 www.por ttechnolog y.org

ORbITA InGenIeRIA 
In  ASSOCIATIOn WITH PORT TeCHnOlOGy InTeRnATIOnAl



Dry Bulk and 
Specialist Cargo 

Handling

“With low fuel consumption, a daily loading rate of 50,000 tonnes, 
amounting to over 800,000 tonnes per month, Princesse Chloe is a 
reliable and innovative transhipper, offering customers great value 
for their money.”
‘Innovative transhipment systems: The Bedeschi success story’, page 154.



The handling of grains in an efficient 
way is a challenge as old as human 
beings’ reliance on cereals as a major 
staple food. During recent centuries, the 
trade of this kind of agricultural product 
and its by-products has tremendously 
increased at world level for many reasons. 
Transported in bulk for economic 
reasons, the challenge of how to unload 
this category of products from vessels at 
low cost is a subject of concern for many 
executives in this sector. 

There are many models  of  both 
discontinuous systems, such as those 
us ing grabs , and cont inuous  ship 
unloaders (CSU), including pneumatic 
chain, screw or twin-belt machines for 
agri bulks. However, it is often difficult 
to obtain reliable information related to 
their technical performances. 

Factors influencing unloading 
performances 
Many factors influence the performance of 
agribulk unloading systems. As with other 

material handling sectors the potential 
for human error is high on the agenda and 
cannot be ignored. Not only is adequate 
training required but also a dynamic 
incentive program is advisable. This has been 
suggested by feedback at regular meetings 
with operators at the end of unloading 
operations in order to analyse how to 
improve the next unloading operation.

Organisation is needed to minimise 
the down-times between the various 
hatches and choosing the right moment 
to move the auxiliary equipment into 
the hatches. Ship type and size is also 
important as small vessels, such as river 
barges, can result in a higher percentage 
of product/cargo caught in the corners or 
nooks of the hold. Inadequate cleaning 
equipment, unable to access these hard 
to reach places, can also result in cargo 
contamination. 

The types of product and the amount 
of impurities present will also have 
an impact on unloading systems and 
l ikewise reduce the f low into the 

intake nozzle. Performance can also be 
affected by product density, preventive 
maintenance  and adverse  weather 
conditions.

Experienced people will commonly 
admit that all of these factors can 
influence 10-20 percent of equipment 
performance. Therefore to avoid those 
factors, an intellectual approach can be 
used to theoretically analyse the unloading 
procedure.

Limits of theoretical studies
For continuous ship unloading (CSU) 
there are a number of parameters that can 
be measured to estimate the equipment’s 
overall performance. This could include 
such variants as the total number of 
hatches, the volume of each hatch, the 
free digging time of the intake nozzle and 
the manoeuvring conditions of both the 
vertical and horizontal unloading arms and 
the subsequent clean-up period. 

A theoretical approach, carried out 
around a decade ago, found that when 
unloading 50,000 tonnes from a Panamax 
vessel, two mechanical CSUs, capable of 
unloading 1,000 and 600 tonnes per hour 
respectively, performed to a minimum of 
60 percent and maximum of 75 percent 
throughout the process. It is of no 
surprise that a 15 percent variation was 
recorded between the lowest and the 
highest figure - too many parameters 
affect this kind of research and therefore 
its relevancy.

Practical unloading conditions 
produce reliable data
As stated previously, there are many factors 
that influence unloading performance such 
as the theoretical sequence considered (see 
Figure 1). Measuring the impact of these 
factors requires a more reliable method 

Analysing performance 
of agribulk unloading 
systems

Alain de Visscher, Commercial Manager, 
Vigan Engineering SA, Nivelles, Belgium

Figure 1: Example of a theoretical sequence of a CSU to unload a Panamax vessel.
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than the aforementioned theoretical 
approach. Therefore, as with other 
port operations, dependable measuring 
instruments and data reporting are needed. 

Fortunately in recent decades, port 
operators have invested in state-of-the 
art control devices such as weighing 
scales, and implemented assessment 
charts with performance indicators 
for each vessel unloading operation. 
Therefore some trust can be attributed 
to this data. See Figures 2 and 3 for 
examples from two operators that have 
made use of pneumatic CSUs. 

Case study : pneumatic CSU
T h i s  c a t e g o r y  o f  e q u i p m e n t  i s 
frequently related with poor or outdated 
performance data in areas such as energy 
and efficiency. 

F igure 4 shows that by itself  a 
theoretical can falsify the results. In one 
example, supplied by a CSU manufacturer 
in 2008, the pneumatic option seems a 
mindless alternative when given that costs 
are 35 percent higher, when compared to 
mechanical CSUs.

By introducing more up-to-date field 
report figures mainly concerning the 
average efficiency, the story looks quite 
different, as pneumatic CSUs provide a 
fairly competitive solution considering 
the capital expenditure (CAPEX) is 
quite lower for Pneumatic CSU than 
Mechanical CSU. 

Figure 3: Unloading in 2001 with a 12-year old pneumatic CSU. More than 80 percent efficiency (average of more than 200 tph with a maximum 
capacity of 250 tph for this CSU).

Ship Name Average tph
1 Alcyone 301.11

2 Algarve 294.18

3 Anarita 290.13

4 Apex Bulker 312.53

5 Assimina II 307.41

6 Assos Striker 303.75

7 Atlantic Diana 313.52

8 Atlantic Grace 303.85

9 Atlantic Luarel 322.17

76 Ten Yoshi Maru 313.99

77 Thalassini Axia 314.68

78 Tourloti 291.35

79 UBC Laguna 320.32

80 UBC Salaverry 298.82

81 Ubc Tampico 332.56

Average 313.73

Figure 2: Average unloading performances on 80 ships in 2012 with a nine-year old 
pneumatic CSU (maximum capacity 400 tph).
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Average efficiency
According to Figures 3 and 4, the most 
reliable information from port operators 
suggests that the average efficiency for 
pneumatic machines is between 70 and 80 
percent, and not the 60 percent stated in 
the 2008 study. 

Energy
Nowadays power is the most common 
subject of concern, even more so in 
countries where energy costs are high 
and environmental laws duly obeyed. 
One major improvement in regards to 
pneumatic CSU energy consumption has 

been the use of a frequency inverter, also 
known as a speed variator.

Figure 5 shows the performances 
obtained in 2008 by a major port operator 
unloading around two million tonnes both 
with and without a speed variator. 

This technology al lows for both 
continuous and precise control of the 

Basic 
assumptions
Annual unloading volume 900,000 tonnes

Energy costs 0.10 Euro/kWh

Nominal capacity 600 tph

Tie-up cost       per day 39,500 Euros

                           per hour 1,650 Euros

Labor cost       per day 250 Euros

NON   theoretical approach Original paper Germany - 2008

Mechanical Pneumatic Mechanical Pneumatic

Average efficiency % 70* 75** 80 60

Average unloading tonnes/hour 420 450 480 360

Power consumption kWh/t 0.40 0.70 0.40 1.00

Unloading time hours/year 2,143 2,000 1,875 2,500

Unloading time days/year 89.29 83.33 78.13 104.17

Rounded f igures 89 83 78 104

Annual energy costs Euros 36,000 63,000 36,000 90,000

Annual tie-up costs Euros 3,527,378 3,292,000 3,086,250 4,115,000

Labor costs Euros 22,250 20,750 19,500 26,000

TOTAL Euros 3,585,628 3,375,750 3,141,750 4,231,000

- 6 % 35% MOrE

(*) : according to a supplier manufacturing both types of equipment
Figure 4: example of how a theoretical approach can provide false results. 

old and new designed turbo blower assembly with direct drive.
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Comparative data without and with speed variator
CSU 1 (without a variator) CSU 2 (with variator)

Power demand in %

                       Maximum 122 77
                       Average 50 44
KW/h x ton 0.86 0.67
Average unloading capacity (tonnes per hour ship 
unloading)

340 390

Maximum capacity 480 520
Average efficiency 71% 75%

Figure 5: Data looking at speed variator impact.

suction pattern. Air overflow is also 
regulated in order to limit the power 
absorbed by the main electrical motor. 
The power delivered to the blower by the 
electrical motor is automatically limited by 
the inverter by restricting the torque to a 
maximum value. When only air is sucked, 
the torque limitation will automatically 
reduce the electrical motor’s velocity, 
consequently reducing power consumption.

The introduction of the direct drive is 
also a major improvement not only because 
it reduces the number of bearings when 
compared to traditional drive belts, but also 
the mechanical wear on the turbine shaft. 

The  cont inuous  moni tor ing  o f  
performance and operating parameters 
of this category of machine is making the 
power consumption of pneumatic CSUs 
comparable with other discontinuous or 
continuous systems, in terms of both cost 
and performance.

Conclusion
Innovation drives the success of technical 
products, not only in the fast-paced IT 
sector but also in the port industry where 
out of date information or false rumours  
can result in expensive mistakes. Therefore, 
in the case of comparing performances of 
unloading systems, it is important to conduct 
thorough research and analysis to ensure a 
good return of investment. 
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DP World Adelaide was the sole container 
terminal in Adelaide back in 2008. With 
little prospects of growth, the terminal 
implemented an innovative program of 
dust free containerised bulk handling, a 
success story that is now being emulated 
across the globe.

To expand its business the terminal 
needed to look outside traditional container 
growth and tap into the burgeoning 
mining industry in Southern Australia. 
Working with the port authority, DP World 
approached IMX Resources, who were 
unable to access the market with limited 
bulk loading facilities. DP World proposed 
a system that would use containers to 
transport the ore from the mine directly to 
the hatch of the shipping vessel.

In order to load bulk in a container 
terminal a new type of spreader had to be 
developed. DP World approached RAM 
Spreaders to build a tipping spreader, 
which RAM named the “Revolver®”. 
The Revolver® allows product to be 
containerised at the pit only to be exposed 
at the bottom of the ship’s hatch.

The new process was developed with 
direct focus on the environment. Bulk 
containers are handled in exactly the 
same way as traditional containers 
using existing port equipment; the only 

difference can be seen at the quay. Instead 
of a container spreader, the Revolver® 
is fitted to the crane which picks up the 
container from straddle and hoists it 
into the bottom of the ship’s hatch.  The 
Revolver® rotates the container and tips 
35 tonnes of ore into the ship’s hatch. 
During this process a misting system is 
employed above the hatch to capture dust 
emissions which are minimal.

Ray Lee, Managing Director of Portside 
Solutions and Director of DP World’s 
Regional Operations during the project’s 
implementation answers some questions 
and provides further insight.

This was a new process did you have any 
hurdles to get it started?
“ Yes  we  d id , the re  was  concern 
environmently that this would create 
pollution being so close to the city. 
Thankfully the Logistics Manager at the 
Port Authority, Daryl Gray and the then 

Australian container 
terminal introduces 
containerised bulk to 
improve profitability 
Linton Nightingale, Editor, Port Technology International, 
London, United Kingdom

RAM's Revolver® spreader
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Terminal General Manager Andrew 
Towers, were very receptive to innovation.  
Working with them and the equipment 
suppliers, we were able to deliver a dust 
free solution with the RAM Revolver and 
misting system in place.”

Why is the process so clean?
“There are a few reasons. Firstly, the 
product is containerised from the mine, so 
there are no open stockpiles, while product 
loss during transportation is prevented 
utilising containers with lids.  Secondly, the 
Revolver system inhibits the displacement 
of  dust  into the air, so a irborne 
contamination is negligible compared to 
traditional bulk loader systems. Thirdly, the 
use of a misting system fitted to the hatch 
of the vessel captures any possible dust 
emissions.”

You say it is clean, were you able to 
measure this?
“Yes we did. There were a large number of 
studies done to show that dust from the 
process was zero at the perimeter of the 
terminal. The EPA visited and signed off 
to say that the system of containerised 
bulk handling with a Revolver and misting 
system was best practice.”
Did DP World do this alone?

“No, we had a great deal of help from 
Daryl Gray from the port authority and 
from the equipment suppliers, particularly 
RAM. The key to the system is the 
Revolver spreader. RAM took a leap of 
faith to build these units on spec. DP 
World has now implemented the system in 
Africa (Mozambique) as well.”

How does the system productivity 
compare to traditional bulk loader?
“In this system the payload of ore per 
box is 35 tonnes. We were able to achieve 
25-30 cycles per crane which averages out 
at approximately 1,000 tonnes per hour per 
crane. With two cranes that’s 2,000 tonnes 
per hour.”

What were the benefits to the miner IMX? 
“They have a system with virtually no 
capex. The containers are leased, the other 
equipment including the Revolver and 
misting system were purchased by the port.  
All of the equipment is ISO standard and 
can be handled by existing cargo handling 
equipment. The effeciency of the Revolver 
system greatly increased IMX's pit to port 
effeciency in terms of time and cost”

How did it benefit DP World?
“We handled up to 5,000 extra containers 

per month with minimal investment and 
largely sunken labour costs. The bulk 
handling solution provided the answer 
to underutilised vessel capacity at the 
quayside. This in turn had a positive 
impact on the profitability of the Adelaide 
terminal.”

Did you have any funny stories in getting 
the project going?
“Yes, there are many, but the best one was 
from the sailing squadron next door. They 
came to protest about the system at the 
terminal one day saying that they would 
not allow this to operate as it would mean 
red dust on their sailing boats. They had 
slack jaws when we told them that it had 
been running for six months with zero 
dust emissions.”

Is the containerised bulk handling 
system gaining traction in other places? 
“Yes there are several projects in Australia, 
Africa and South America for prominent 
companies such as Exxaro and Transnet.  
I have been using my experience in my 
current role as Managing Director at 
Portside Solutions, working closely with 
Daryl Gray of Gray Bulk Concepts to 
replicate the Revolver solution in several 
other continents.”

the containerised bulk handling process at a glance
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Introduction
Bedeschi has over 100 years of experience 
in the dry bulk sector handling materials 
ranging from coal, cement, brick and clinker 
to iron ore and ammonium sulphate. The 
Italian-based firm offers tailored solutions 
for dry cargo operations across the globe, 
yet its success has relied heavily on listening 
to the requirements and needs of the 
customer. For example, in recent years 
the company has been a pioneer in the 
development of floating transfer stations. 
These are used to tranship materials from 
barges to bigger vessels that are unable to 
call port terminals due to draft restrictions. 
However, this is an example of just one 
of Bedeschi’s innovative solutions. This 
example and some of the company’s other 
landmark projects are discussed in this 
article. 

Princesse Chloe 
The Princesse Chloe floating terminal 
began coal transshipment operations in 
Indonesia in 2011. Developed by Bedeschi, 
Liebherr and Logmarin the terminal is 
stationed at the Maura Pantai anchorage 
in the Sulawesi Sea (East Kalimantan) 
on behalf of PT Berau Coal. The tailored 
facility was devised by Logmarin Advisors, 
while the coal handling equipment 
to support the terminal was designed, 
manufactured and commissioned by 
Bedeschi and Liebherr. 

Liebherr supplied Princesse Chloe with 
two heavy duty offshore four-rope cranes 
with a 30-tonne capacity, while Bedeschi 
equipped the floating terminal with its 
cargo landing system, consisting of two duly 
designed hoppers and an array of conveyor 

systems leading to a telescopic/shuttle 
shiploader. The hoppers are designed to 
accommodate the large grabs, which are 
shaped with asymmetrical walls to ensure 
the smooth flow of coal into the transfer 
chute. This can also accommodate so-called 
sticky coal as vibrators are fitted into the 
hoppers in order to maintain the required 
flow rate. Furthermore, a mesh grill has also 
been installed to remove any oversized or 
undesirable material that could damage or 
block the conveyor system. 

Bedeschi also equipped the hoppers with 
two features to help minimise pollution. 
Firstly, a water sprinkler system was 
installed on top of hoppers to suppress coal 
dust during the grab delivery, while spill 
plates, found on the sea side of the hoppers, 
were also fitted. These are opened during 
cargo operations to cover the gap between 
the floating terminal and the coal barge to 
eliminate coal spillage. 

Princesse Chloe is capable of loading 
vessels as large as capsize carriers, and can 
offer round the clock operations due to the 
independent generator sets installed on the 
vessel. With low fuel consumption, a daily 
loading rate of 50,000 tonnes, amounting 
to over 800,000 tonnes per month, 
Princesse Chloe is a reliable and innovative 
transhipper, offering customers great value 
for their money. In 2011, Princesse Chloe 

loaded 41 vessels of Panamax and Capesize 
class, achieving an average daily loading 
rate of approximately 47,000 tonnes of coal 
and an optimum performance rate of over 
56,000 tonnes. 

Princesse Vittoria 
Princesse Vittoria, the sister unit of 
Princesse Chloe, also operates out of 
Indonesia but for the Kideco coal export 
facility. The floating transfer station 
incorporates the same design as its sister 
with two Liebherr cranes that work with a 
combination of hoppers, feeders, conveyors 
and shiploaders all supplied by Bedeschi. 
The placement of the cranes mirrors 
that of the Princesse Chloe, allowing for 
maximising efficiency by minimising 
the cycle time and reducing energy 
consumption. Vittoria is double bowed 
allowing for loading/unloading operations 
on either side of the vessel, which has 
proved to be a major advantage, especially 
for coal loading operations. 

The station’s shiploader has the capability 
to lift and transfer a bulldozer into the 
holds of ocean going vessels for cargo 
compaction and clean up. Furthermore, 
it has an extensive outreach and a curved 
delivery chute which can deliver coal 
into all parts of a Capesize vessel’s hold. 
The shiploader also has swiveling and 
telescopic capabilities to serve multiple 
holds so that the floating terminal doesn’t 
need to move alongside the ocean going 
vessel. The unique features of the Princesse 
Vittoria include an automatic sampling 
device, an onboard weighing system and 
metal detection system. Like its sister, 
Princesse Vittoria has a daily loading rate 
of 50,000 tonnes (60 percent higher than its 
contractual rate).

Innovative transhipment systems: 
The Bedeschi success story
Bedeschi S.p.A., Padova, Italy 

Reconfigured shiploader on behalf of Israeli 
firm Dead Sea Works Ltd.

Princesse Chloe Puerto Brisa shiploader
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Dead Sea Works 
For Israeli client Dead Sea Works Ltd., 
Bedeschi was assigned the task of developing 
a new configuration for an existing long 
travel shiploader. The redesigned shiploader 
has a towed tripper to divert the product 
from a wharf gallery conveyor onto a loading 
boom belt. The boom incorporates the 
shuttle movement and luffing to facilitate 
all loading operations, and the boom/shuttle 
head delivers cargo to a retractable discharge 
chute to control the flow of material into 
the ships hold. This shiploader replicates a 
number of other installed solutions carried 
out by Bedeschi. It provides efficient loading 
under heavy duty conditions for vessels up to 
75,000 Dead Weight Tonnes (DWT) with a 
continuous loading capacity of 1.25 tonnes 
per hour (tph). Shiploading operations are 
possible up to wind speeds of 20 metres per 
second. 

Puerto Brisa
La Guajira’s Puerto Brisa, on the Caribbean 
Coast of Columbia, is ideally positioned 
to serve Central and South America, the 
East Coast of the USA, the European 
Union, and the Panama Canal. Bedeschi’s 
shiploader at the port, already in operation, 
was engineered, manufactured and 
assembled by Bedeschi America. It serves 
a 1,800 metre belt conveyor, which is 
connected to a 3.5 kilometre land conveyor 
and boasts a nominal capacity of 5,000 tph 
of carbon, yet is designed to handle as much 
as 7,000 tph. 

Honeywell
Bedeschi was assigned a contract to 
replace an ammonium sulphate shiploader 
for Honeywell Resins and Chemicals in 
Hopewell, Virginia. The client demanded a 
turnkey shiploading system that alleviated 
the maintenance issues and operational 
costs of its predecessor. This meant that 
Bedeschi had to devise a system that 
eliminated dust emissions and material 

spillage, whilst increasing loading efficiency 
and reducing docking time. As a result, 
Bedeschi developed a shiploader with a 
nominal loading capacity for ammonium 
sulphate of 500 tph, with operations 
possible in wind speeds of up to 72 
kilometres per hour (kph). 

The boom of Honeywell’s new shiploader 
incorporates shuttle movements for all 
loading operations enabling it to vertically 
any of the vessel’s hatches. Furthermore, the 
boom/shuttle head delivers to a retractable 
discharge chute so that it can control the 
flow of the material into the ships hold, 
while limiting dust emissions into the 
atmosphere. The shiploader is also unique as 
it had to be designed to fit into the existing 
space left by the previous model. A unique 
boom design and rest position was developed 
in order to reduce the machines footprint.

Convent Marine Terminal 
In the US state of Louisanna, Bedeschi 
developed a triple tower loading system 
for the Convent Marine Terminal, where 
the shiploaders can load coal at a rate 
of 6,000 tph. This unique system allows 
for loading operations to be undertaken 
simultaneously with all three shiploaders 
or with just one at full capacity. The coal 
ship loading system is composed of three 
radial-tower type loading booms with two 
connecting conveyors, equipped with dust 
control systems and drip trays to control 
environmental contamination.

The coal ship loading operation has 
been designed for continuous operations 
(24/7/365) in wind speeds of up to nearly 
100 kph. For this particular operation 
coal is reclaimed from a storage area and 
transferred by conveyor to the shiploaders. 
The shiploaders load the material into ships 
ranging from 50,000 DWT to 180,000 
DWT in size. The configuration also 
minimises civil works costs as there are no 
rails, allowing for an efficient loading rate 
given that no vessel movement is required. 

Vanino Port
In February this year, Bedeschi agreed a 
multi-million dollar contract to provide 
port-related equipment for a new coal 
export terminal in Russia’s Far East. The 
deepwater coal handling facility will form 
an integral part of a US$6.7 billion project 
to enhance the capacity of the Elegest coal 

mines located in the centre of the Tuva 
Republic near Kyzyl. 

The ambitious project, being undertaken 
by Russian firm Tuva Energy Industrial 
Corporation (TEIC) LLC, includes the 
construction of a 400-kilometre railroad 
connecting the mine to the region’s main 
commercial hubs and the new port terminal 
in Vanino. Bedeshci will supply the new 
port with a double tippler station, capable 
of rotating four 100-tonne wagons with a 
total capacity of approximately 6,000 tonnes 
per hour, as well as numerous stackers, , 
reclaimers and shiploaders. Bedeschi will also 
supply the coal export terminal with all the 
auxiliary equipment including 7.5 kilometres 
of conveyor belts, dedusting equipment and 
automation control. With a nominal capacity 
of 15 million tonnes per year, Vanino Port 
will serve the coking, coking coal concentrate 
and energy coal markets in Korea and China 
as well as markets in Western Europe. The 
new deepwater terminal will be capable of 
handling two 120,000 DWT simultaneously.

About the organisation

Bedeschi S.p.A. has been a family-
owned business since it was founded 
in 1908. The company is the leading 
supplier of machinery and services to 
bulk material handling and minerals 
industries, and focuses on handling 
difficult materials from sticky coal 
or clay to dry and wearing, iron ore 
and minerals. Bedeschi is part of 
Bulk Logistic Landmark (BLL), a 
strategic business alliance founded on 
the synergies, the individual strengths 
and the networks of each of the 
three partners: Bedeschi, Liebherr 
and Logmarin. While continuing to 
do what each member does, faster, 
better and cheaper, Bedeschi Liebherr 
and Logmarin together, can serve 
their customers a larger variety of 
integrated products and services 
(software and hardware) whenever 
possible or required.

Enquiries

Bedeschi S.p.A.
Via Praimbole 38, I-35010, 
Limena (PD), Italy
Tel: +39 049 7663100 
Fax: +39 049 8848006
Email: sales@bedeschi.com
Web: www.bedeschi.com

top: triple tower loading system for 
the Convent Marine terminal, Convent, 
Louisanna; Right: teIC LLC President Ruslan 
Sulimovich Baysarov and first Vice President 
Igor Vitalevich Freydin and Bedeschi’s group 
President guglielmo Bedeschi at the signing 
ceremony for the Vanino Port project in 
Padua, northern Italy, earlier this year.
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“This project demonstrated that cost effective concepts can be designed 
and built in a relatively short timeframe, despite challenging conditions.”
‘Canaport LNG terminal’, page 158.



Canaport is a liquefied natural gas (LNG) 
receiving terminal located in the Bay 
of Fundy, Saint John, New Brunswick. 
Canaport LNG is a consortium between 
Irving Oil, New Brunswick and Repsol, 
Spain. The facility is the first LNG 
terminal to be built in Canada and 
equipped to receive LNG from the largest 
tankers in the world. Canaport LNG 
terminal received its first shipment of 
LNG in June 2009.

Introduction
Ausenco performed detailed engineering 
and design of the marine structures 
of Canaport as part of an engineer-
procure-construct  contract  to  the  
Kiewit-Weeks-Ausenco partnership. The 
marine structures included 16 offshore 
jacket steel  structures which were 
fabricated onshore, towed to the site 
and installed by crane barges to reduce 
the construction time. Ausenco also 
completed the detailed engineering and 
design of the roadway and pipe support 
trestle sections, the LNG receiving 
platform, mooring and berthing facilities 
and catwalk structures.

The water depth at the berthing 
location is close to 28 metres and the 
tidal variation is as high as nine metres, 
therefore, conventional methods of 
marine construction were not practicable 
for the Canaport site. The berthing face 
is located in water sufficiently deep 
enough to accommodate the full range 
of design vessels, meaning that dredging 
of the sea floor to increase water depth 
was not required. Moreover, the soil at 
the terminal location consists of layers 
of soft overburden with very loose silt 
sand on top of bedrock which made 
the  foundat ion des ign even more  
challenging. 

Due to the complex site conditions, 
a steel jacket system anchored to the 
bedrock by piles was selected for the 
marine structure’s foundations. These 

jacket structures are used worldwide for 
several functions and in various water 
depths and environments. These structures 
are typically built onshore in fabrication 
yards to facilitate quality fabrication 
and to reduce costs. After fabrication, 
the structures are loaded on to vessels 
and transported offshore to the final 
installation site.

The analysis and design of the jacket 
structures was completed in accordance 
with recommendations published by the 
American Petroleum Institute (API). 
This was performed taking into account 
a multitude of parameters such as the 
environmenta l , ber thing, moor ing 
considerations and soil characteristics.

Design
The Canaport LNG terminal  was 
designed for full compatibility of the entire 
LNG vessel range from 65,000 to 270,000 
m3 and crude vessels from 70,000 to 
165,000 DWT. 

The Structural Analysis Computer 
Systems (SACS) suite of programs was 
used to perform the structural analysis. 
The global model consisted of the deck 
panel, jacket and appurtenances with 
main piles and pin piles. The Pile Soil 
Interaction (PSI) program which does the 
non-linear structural analysis was used.

For the steel jacket structures a number 
of analyses were carried out including; 
In-service analysis consisting of Inplace, 
Seismic and Fatigue analysis; Pre-
service analysis consisting of Loadout, 
Transportation, Lifting and On-bottom 
analysis. The tubular joints of the jacket 
are subjected to repetition of stress due 
to the cyclic nature of wave loading. 
A deterministic fatigue analysis was 
performed, based on the stress ranges 
determined for waves from various 
directions.

 Below is a summary of the major 
modules designed and constructed as part 
of the Canaport marine structures;   

Steel Jackets
A total of 16 jackets were used for various 
water depths and load conditions. Five 
jackets support the trestle structure, six 
jackets were designed as mooring dolphins, 
four jackets were designed as berthing 
dolphins and one jacket was used for the 
unloading platform. These jackets are 
made out of tubular steel conforming to 
API specification. The combined weight of 
these jackets is 2,440 tonnes.

Permanent Piles
There are a total of 60 permanent piles 
installed for the jackets. The pile lengths 
vary from 34 metres to 67 metres and 
weigh between 24 tonnes and 76.5 tonnes.   

Deck Panels
Four major deck panels were installed at 
the Canaport LNG project. One of the 
deck panels is located at the second trestle 
bent jacket, the second one is located on 
the loading platform, and deck panels are 
also located on two berthing dolphins.  
The largest and consequently heaviest deck 

Canaport LNG 
terminal

Hebbale Prasad P.Eng, Marine & Offshore Senior Engineer, 
Ausenco, Vancouver, Canada
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Canaport lnG terminal, the Bay of 
Fundy, saint John, new Brunswick.

aerial view of the Canaport site.
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panel is located on the loading platform 
and weighs approximately 260 tonnes.

Trestle Sections
There are six roadway trestle sections and 
six pipe support trestles. The roadway 
sections were installed in sections of 44.5 
metres and 49.7 metres.  Pipe support 
sections were placed with piping already 
installed in sections varying from 44.5 
metres to 49.7 metres. 

Berthing and Mooring system
Air block fender units, measuring some 
3.2 metres in diameter, with closed steel 
frame protector panels and UHMW facia 
were used to accommodate the berthing 
of vessels. Vessels are moored using Quick 
Release Mooring Hooks (QRMH). The 
total structural steel weight of the marine 
structure is 7,500 tonnes and there are 
2,000 cubic metres of concrete forming 
part of the road and platform deck 
panels. Installation of jackets, deck panels, 
pile driving, rock drilling and grouting 
operations were completed using crane 
barges.

Fabrication and Installation
Final fabrication and load out of the 
jackets took place at the Kiewit Offshore 
Services fabrication facility in Marystown, 
Newfoundland. 

Two methods were used for load out of 
the steel jackets at the fabrication facility. 
The first method used multi-wheel trailers 
to carry the jackets onto the supply barges. 

The second method involved up righting 
the steel jackets at the fabrication yard and 
placing them vertically on the load out 
vessels.

At site, the jackets were placed onto 
temporary piles, which had been installed 
earlier. Stabbing guides were than welded 
to the bottom of the jacket after surveying 
the temporary pile locations. 

Ausenco was also responsible for the 
quality assurance and control during 
fabrication and construction of the 
offshore modules for the project.

Conclusion
A steel jacket type of structural system 
was adopted due to the water depth, 
significant tide range and challenging 
soil characteristics at the Canaport 
LNG location. Since the structures were 
fabricated onshore as modules it was 
subjected to a very systematic quality 
assurance and control programme. 

This project demonstrated that cost 
effective concepts can be designed and 
built in a relatively short timeframe, 
despite challenging conditions. Quality 
was critical for the structure to withstand 
the tough environmental conditions of 
the northern Atlantic coast at the Bay of 
Fundy with strong winds, salty water and 
extreme winter conditions. All fabrication 
works had to comply with rigorous 
offshore fabrication industry specifications. 
Weld quality and coatings were especially 
crucial and were subjected to rigorous 
quality control. 

sunset at the Canaport lnG terminal 

About the author
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GTT is a French engineering company 
based in Saint Rémy-Lès-Chevreuse 
near Paris, specialising in the design of 
liquefied natural gas (LNG) containment 
systems for over 50 years. More than two 
thirds of the existing LNG carrier fleet 
uses GTT containment systems for the 
transport of LNG cargoes, while around 
90 percent of LNG carriers on order or 
under construction today will be fitted 
with the GTT membrane insulation 
system. GTT also designs LNG tanks for 
onshore storage for small, medium and 
large storage capacities.

In the current context of the progressive 
adoption of LNG as a fuel for commercial 
ships, GTT positions itself as a solution 
provider capitalising on its long experience 
in LNG containment and the mobilising 
of highly skilled engineers. For the last 
few years, GTT has developed innovative 
solutions covering LNG fuel tanks and 
associated systems on board commercial 
vessels, as well as LNG handling and 
storage infrastructure for the whole supply 
chain from delivery to the end user.

This article focuses on the advantages 
provided by low pressure LNG fuel storage 
for bunkering infrastructure integrated 
into port facilities. In the particular 
example developed here, the tank is 
integrated into a jetty used as a berth 
for large passenger ferries. However, this 
principle could easily be applied to other 
configurations.

LNG storage solution
In view of the constraints of operating 
passenger ships on a regular line and 
the relative impossibility of carrying 
out bunker operations separately from 
commercial operations (embarking/
disembarking passengers and cars) due 
to timetable restrictions, safety issues 
other risks; GTT proposes the use of its 
membrane technology for LNG storage.

The tank is a rectangular/prismatic 
shaped membrane containment system 

of Mark III, Mark III Flex, NO96 etc. 
integrated into a gravity-based concrete 
caisson similar to the other caissons at 
the jetty. The capacity of such tanks has 
no limit from a technical point of view. It 
could be as small as 1,000 m3 and as big 
as 10,000 m3. The membrane tank is a low 
pressure containment system meaning that 
the vapour pressure inside the tank cannot 
exceed 500 mbarg.

The tank is used for LNG fuel storage 
as part of a bunkering station dedicated 
to the ships berthing alongside. The jetty 
storage system (see Figure 1) is regularly 
refilled by a small LNG carrier sourcing 
cold LNG from the main import LNG 
terminals in the area. This kind of service 
could be shared with other ports as a ‘milk 
run’ service and this LNG carrier would 
then deliver partial cargoes to each of its 
port clients.

 In Figure 2, the small LNG carrier is 
approaching the jetty where it will be 
moored before connecting to the two 
loading arms on the quay side which are 
connected to the jetty storage system. 
Once connected, the loading operation 
will follow standard procedures including 
safety checks, inerting and cooling down 
of lines etc. One arm is used for liquid 
transfer from the LNG carrier to the jetty 
storage and the other arm for returning 
vapour from the jetty tank to the LNG 
carrier. Typical connections and transfer 
line diameters would be six or eight inches 
depending on the required flow rates. 
Once the jetty tank is full, the transfer 
lines are inerted, disconnected etc. and the 
LNG carrier can sail safely away to its next 
port of call.

When a passenger ferry needs to bunker, 
it berths alongside the jetty like any other 
operation. Once alongside, simultaneous 
operations take place as shown in Figure 
3. At the stern of the vessel, passengers, 
cars and trucks are being disembarked/
re-embarked the loading arms are 
connected following the necessary safety 

checks. Then follows standard procedure 
including line cooling, ramping up, full 
flow transfer, ramping down, pump 
stop, line purging, line inerting and 
disconnecting. Ferries typically spend 1.5 
to 2 hours at the quay, allowing plenty of 
time for the necessary amount of LNG to 
be transferred. 

It is worth noting here that if the LNG-
fuelled ferry is also using a low pressure 
containment system (eg. membrane), 
both loading arms must be connected as 
the vapour must return to the jetty tank. 
Also of importance is the necessity for the 
bunker stations/connections on the LNG-
fuelled ferry to be located appropriately in 
order to match the loading arm position 
on the quay side, whilst the ferry stern 
ramp stays within the correct interface of 
the embarking/disembarking quay.

Boil off gas (BOG) management
BOG will be generated permanently inside 
the jetty tank due to the permanent heat 
flux from the external environment. This 
natural BOG depends on the liquid level 
inside the tank: the greater the level, the 
higher the boil off.

D ur ing  the  t r ans f e r  opera t ions 
(filling or delivery), a large volume of 
BOG can be generated that will have 
to be primarily handled by the bunker 
station, even if the electric load on 

GTT concept for jetty-integrated 
LNG fuel station

Arthur Barret, Program Director, 
LNG bunkering, Saint Rémy Lès Chevreuse, France

Figure 1: An example of a port jetty storage 
system.
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the ferry has consumed a large part of 
this BOG. In order to minimise the 
amount of BOG generated during the 
bunker operation, the LNG in the jetty 
tank must be maintained at very low 
temperature. This can be achieved by 
permanently consuming the generated 
BOG (electrical generation and resale 
to the main network operator or use by 
other port consumers) or by liquefying 
the BOG using a small reliquefaction 
unit (a few tonnes per day) or even a 
combination of both solutions.

Conclusion
In conclusion the following advantages can 
be underlined: 
•	 Low pressure means no risk of 

BLEVE and considerably reduces 
the danger circle. 

•	 By integrating the LNG fuel storage 
inside a jetty, the potential hazards 
are kept away from other port 
activities and the public. 

•	 The bunkering station and LNG/
gas-related infrastructures are 
kept away from the embarking/
disembarking area to allow safe 
simultaneous operation.

•	 The NBOG and ex t r a  BOG 
generated during transfer can be 
sold as electric power to the local 
grid.

•	 By using the same quay and the 
same LNG loading arms (liquid 
and vapour return) it is possible 
for LNG refilling at the jetty tank 
(from LNG carrier) and also LNG 
bunkering (delivering to the LNG-
fuelled ferry). 

Figure 2: Ferry approaching and connecting to the jetty storage system.

Figure 3: Ferry approaching and fuelling as embark/disembark process gets under way.
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Martin Bransby discusses the decision by 
the Rotterdam Pilots’ association to develop 
eDLoran as a backup to GNSS and the 
implications for safer and more eff icient 
marine navigation in Europe.

GNSS vulnerability
Most vessels are heavily reliant on global 
navigation satellite systems (GNSS) 
like GPS for their position, navigation 
and timing (PNT) information. The 
Automat i c  Ident i f i c a t ion  S y s tem 
(AIS), Electronic Chart Display and 
Information Systems (ECDIS) and 
distress communications, are all effectively 
dependent on GNSS, and other systems 
such as radars and gyrocompasses use 
GNSS for stabilisation. In short, the 
mariner is hugely reliant on GNSS for 
crucial ship operations.

The problem is that GPS and other 
GNSS systems are far from infallible. 
They are vulnerable to accidental  
interference and deliberate jamming, 
and even affected by solar weather. 
Additionally, the recent GLONASS 
outages  show that  once  a  s igna l  
from a satellite navigation system is 
compromised, it is difficult to correct. 
GLONASS, the  Russ ian  sa te l l i te  
navigation system, reportedly produced 
corrupted information for almost 12 
hours. Readings from the General  
Lighthouse Authorities of UK and 
Ireland’s (GLA) GLONASS receiver in 
Harwich, UK, show location errors of 
up to 55 kilometres off the UK coastline 
during the GLONASS outage in April.

With such reliance on GNSS, the 
potential implications of such failures 
are severe, increasing the chances of 
collisions, groundings, environmental 
pollution and loss of cargo and indeed, 
lives. Never is this more the case than 

in port  approach. Shal low waters , 
obstacles, heavy traffic and the need 
for manoeuvring make ports the most 
hazardous areas for vessels.

ELoran: the most viable backup
The only way to protect against these 
risks becoming reality is to implement 
a back up to GNSS systems that is 
independent and can seamlessly take 
over when GNSS fails. A range of 
viable back-up systems are currently 
available or being developed, including 
inertial navigation, Loran based radio 
navigation, DGPS beacon ranging mode, 
e-Pelorus and location by ships’ radar 
from identification of coastal features. Of 
the candidate systems, radio navigation 
techniques are currently the most capable, 
technological ly mature and widely 
available. Systems based on existing 
Loran radio technology is currently being 
developed in several countries in Europe 
and around the world. Enhanced Loran 
(or eLoran) is currently being rolled out 
by the GLAs.  

A formal business case compiled by 
the GLAs to UK Treasury standards has 
demonstrated eLoran to be the most 
economical maritime solution for the 
UK and Ireland, with a benefit-to-cost 
ratio exceeding 2:1 over the next decade. 
As the infrastructure already exists, 
ongoing operation costs are modest, 
particularly in comparison to the cost 
it takes to build, launch and operate a 
satellite.

And there are other benefits too. 
Because eLoran based systems have 
powerful transmitters based on land, they 
are much closer to users than distant 
GNSS satellites and have 10,000 times 
the signal strength of GNSS at the 
receiver, making the radio signals far less 

susceptible to jamming and interference.  

Rotterdam and eDLoran
Nederlands Loodswezen, the Dutch Pilots’ 
Association, has recently announced that 
it is also developing a radio based system 
with the Dutch company Reelektronika 
BV to backup GNSS in the Rotterdam 
Port area, ensuring nautical safety and 
smooth traffic flow. As with the UK’s 
eLoran system, this system, cal led 
Enhanced Differential Loran (eDLoran) 
uses radio signals transmitted from 
England, France and Germany. Both 
systems ensure that satellite navigation 
signals are constantly cross-checked 
against a high-precision aid that is 
independent of GNSS and will take over 
automatically if GNSS is disturbed. 

The Port of Rotterdam is the busiest 
port in Europe, with about 32,000 ships 
visiting the port annually. Most of these 
vessels must have a pilot on board when 
entering and leaving the port, but extra-
deep draught vessels (with a draught 
exceeding 17.4 metres) transiting the 50 
kilometres long Euro and Maas channel 
towards Rotterdam have additional 
requirements. Without GNSS, deep 
draught vessels cannot enter the deep 
water channels towards Rotterdam 
because of the required HANAS (Port 
Approach Systems) position accuracy 
specification by the Dutch government. 
These ships are an important part of 
trade and the economy of North West 
Europe. A loss of GNSS would cause 
this particular type of traffic to come to 
a standstill, with widespread economic 
ramifications.

eDLoran has been demonstrated 
to determine ships’ locations with an 
accuracy of better than five metres both 
at sea and in the Rotterdam Europort 

One step closer 
to resilient marine 
navigation 

Martin Bransby, Research and Radio Navigation Manager, 
General Lighthouse Authorities of the UK and Ireland, London, United Kingdom
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eDLoran as a backup to GNSS and the 
implications for safer and more eff icient 
marine navigation in Europe.

GNSS vulnerability
Most vessels are heavily reliant on global 
navigation satellite systems (GNSS) 
like GPS for their position, navigation 
and timing (PNT) information. The 
Automat i c  Ident i f i c a t ion  S y s tem 
(AIS), Electronic Chart Display and 
Information Systems (ECDIS) and 
distress communications, are all effectively 
dependent on GNSS, and other systems 
such as radars and gyrocompasses use 
GNSS for stabilisation. In short, the 
mariner is hugely reliant on GNSS for 
crucial ship operations.

The problem is that GPS and other 
GNSS systems are far from infallible. 
They are vulnerable to accidental  
interference and deliberate jamming, 
and even affected by solar weather. 
Additionally, the recent GLONASS 
outages  show that  once  a  s igna l  
from a satellite navigation system is 
compromised, it is difficult to correct. 
GLONASS, the  Russ ian  sa te l l i te  
navigation system, reportedly produced 
corrupted information for almost 12 
hours. Readings from the General  
Lighthouse Authorities of UK and 
Ireland’s (GLA) GLONASS receiver in 
Harwich, UK, show location errors of 
up to 55 kilometres off the UK coastline 
during the GLONASS outage in April.

With such reliance on GNSS, the 
potential implications of such failures 
are severe, increasing the chances of 
collisions, groundings, environmental 
pollution and loss of cargo and indeed, 
lives. Never is this more the case than 

in port  approach. Shal low waters , 
obstacles, heavy traffic and the need 
for manoeuvring make ports the most 
hazardous areas for vessels.

ELoran: the most viable backup
The only way to protect against these 
risks becoming reality is to implement 
a back up to GNSS systems that is 
independent and can seamlessly take 
over when GNSS fails. A range of 
viable back-up systems are currently 
available or being developed, including 
inertial navigation, Loran based radio 
navigation, DGPS beacon ranging mode, 
e-Pelorus and location by ships’ radar 
from identification of coastal features. Of 
the candidate systems, radio navigation 
techniques are currently the most capable, 
technological ly mature and widely 
available. Systems based on existing 
Loran radio technology is currently being 
developed in several countries in Europe 
and around the world. Enhanced Loran 
(or eLoran) is currently being rolled out 
by the GLAs.  

A formal business case compiled by 
the GLAs to UK Treasury standards has 
demonstrated eLoran to be the most 
economical maritime solution for the 
UK and Ireland, with a benefit-to-cost 
ratio exceeding 2:1 over the next decade. 
As the infrastructure already exists, 
ongoing operation costs are modest, 
particularly in comparison to the cost 
it takes to build, launch and operate a 
satellite.

And there are other benefits too. 
Because eLoran based systems have 
powerful transmitters based on land, they 
are much closer to users than distant 
GNSS satellites and have 10,000 times 
the signal strength of GNSS at the 
receiver, making the radio signals far less 

susceptible to jamming and interference.  

Rotterdam and eDLoran
Nederlands Loodswezen, the Dutch Pilots’ 
Association, has recently announced that 
it is also developing a radio based system 
with the Dutch company Reelektronika 
BV to backup GNSS in the Rotterdam 
Port area, ensuring nautical safety and 
smooth traffic flow. As with the UK’s 
eLoran system, this system, cal led 
Enhanced Differential Loran (eDLoran) 
uses radio signals transmitted from 
England, France and Germany. Both 
systems ensure that satellite navigation 
signals are constantly cross-checked 
against a high-precision aid that is 
independent of GNSS and will take over 
automatically if GNSS is disturbed. 

The Port of Rotterdam is the busiest 
port in Europe, with about 32,000 ships 
visiting the port annually. Most of these 
vessels must have a pilot on board when 
entering and leaving the port, but extra-
deep draught vessels (with a draught 
exceeding 17.4 metres) transiting the 50 
kilometres long Euro and Maas channel 
towards Rotterdam have additional 
requirements. Without GNSS, deep 
draught vessels cannot enter the deep 
water channels towards Rotterdam 
because of the required HANAS (Port 
Approach Systems) position accuracy 
specification by the Dutch government. 
These ships are an important part of 
trade and the economy of North West 
Europe. A loss of GNSS would cause 
this particular type of traffic to come to 
a standstill, with widespread economic 
ramifications.

eDLoran has been demonstrated 
to determine ships’ locations with an 
accuracy of better than five metres both 
at sea and in the Rotterdam Europort 

One step closer 
to resilient marine 
navigation 

Martin Bransby, Research and Radio Navigation Manager, 
General Lighthouse Authorities of the UK and Ireland, London, United Kingdom
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The port of rotterdam, the Netherlands. 
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harbour area, meeting the HANAS 
specification. Use of eDLoran on these 
vessels would prevent any disruption and 
ensure the continuation of efficient and 
safe shipping, even in the instance of 
GNSS disruption or failure. 

Loodswezen have completed the test 
phase of eDLoran after one and a half 
years of testing and developing, and have a 
working prototype of the system and receiver. 
The next step is to finalise the integration of 
the GPS and eDLoran presentation software 
into one system. Rotterdam is not the only 
port in the Netherlands looking at eDLoran, 
with Amsterdam, Flushing, and Eemshaven 
Pilots are showing great interest in a backup 
navigation like eDLoran. In the future, 
eDLoran could operate along the entire 
Dutch coast. 

Progress further afield
Rotterdam’s eDLoran system is just the 
latest in European radio based navigation 
developments. In the UK eLoran, which 
is fully interoperable with eDLoran, is 
currently being rolled out across the UK 
coastline.

Seven eLoran reference stations are 
being installed at major ports along the 
south and east coast of the UK to assure 
navigational accuracy, integrity, availability 
and continuity of service for harbour 
entrance and port approach, even if GNSS 
signal is lost. 

The rollout, led by the GLAs, will 
replace the equipment in two existing 
prototype reference stations at Dover 
and Harwich and five new stations 
will be deployed at Sheerness for the 
Thames and its approaches, Humber, 
Middlesbrough, Firth of Forth and 
Aberdeen. The Dover Strait area, the site 
of the world’s busiest shipping lane, was 
the first in the world to achieve initial 
operational capability (IOC) for shipping 
companies operating both passenger 
and cargo services. IOC of all the other 
stations is expected later in 2014 and full 
operational capability covering all major 
UK and Irish ports is expected by 2019.

Further afield, other countries are 
also looking into radio based navigation 
systems as backup solutions to GNSS. 
Russia is collaborating with the UK in 
exploring the upgrade of its Chayka 

system to eChayka, which wil l  be 
interoperable with eLoran. This enhanced 
system will be capable of providing 
resilient PNT for Arctic shipping routes 
from the Far East. 

South Korea is also pursuing its 
own rollout of new transmitters and 
differential eLoran stations, due for 
completion in 2015/16. South Korea 
has experienced the dangers of GNSS 
vulnerability first-hand, having fallen 
victim to prolonged GPS jamming 
attacks by North Korea in the past.

Developments of LORAN based 
navigation systems like this, across the 
globe, indicate that long range radio 
navigation is becoming the foundation for 
global maritime resilient PNT efforts.

International cooperation required
All of these developments are a step in 
the right direction towards reducing 
overreliance on GNSS and establishing 
resilient PNT. However, in order to 
truly cement safe and efficient marine 
navigation, large scale international 
cooperation is needed, both to retain the 
existing Loran infrastructure on which 
these new systems are based, and to 
roll out complementary backup systems 
around the world.

Existing LORAN infrastructure is 
currently under threat across Europe. A 
decision is to be taken shortly in France as 
to whether to close down its two existing 
LORAN transmitters. Such a decision 
would be damaging to the options for 
resilient GNSS backup in North West 
Europe in the near future, and would 
be economically unsound. Dismantling 
the stations is likely to cost more than 
maintaining them, and preserving the 
option for future LORAN signals could 
help lead to significant cost savings 
through safer and more efficient shipping, 
with more cost-effective aids to navigation. 

In contrast, the US Congress has 
recently approved legislation which will 
stop the dismantling of its existing Loran 
infrastructure and which also gives legal 
authority for public and private entities to 
build eLoran systems. This approach in the 
US may have applicability for some parts 
of Europe, but would be viable only if the 
existing infrastructure is preserved.

Work is also required to ensure that any 
backup systems developed are globally 
interoperable with GNSS and with each 
other. Ships by nature travel long distances 
and having a backup system off just one 
coast (and not another) can have only 
limited benefits. Each country will have 
its own requirements and limitations for 
backup systems, but by consulting with 
each other at this early stage, we can 
ensure that backup systems are developed 
to be complementary and that ships can be 
protected from berth to berth.

“enhanced Loran (or eLoran) is currently being rolled out by the gLas.” 
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Introduction
Situational awareness has always been 
a challenge for those who manage ports, 
harbours, canals and lock systems. Until 
recently, having an integrated, real-
time view of these challenging marine 
environments was only possible with very 
large and expensive survey vessels and/or 
dive teams. That system has all changed 
with the development of a new class of 
lightweight survey vessel that is capable of 
simultaneously capturing 3D data above 
and below the water surface with extremely 
high resolution and accuracy. 

This article will provide a look at how 
these rapidly deployable, sophisticated 
3D mapping vessels are disrupting the 
status quo making it possible for facility 
managers to make more informed 
dec i s ions , reduce  r i sk  and lower 
maintenance costs.

New York State Canal 
Corporation
The New York State Canal System is 
a navigable 524-mile inland waterway 
network that spans upstate New York. 
The waterway which includes the Erie 

and Champlain canals connects the 
Hudson River with Lake Champlain, Lake 
Ontario, Cayuga Lake, Seneca Lake, and 
Lake Erie via the Niagara River. Today it 
is mostly used for recreational boating, but 
at one time these were the most important 
inland waterways in the country.

In the spring of 2013 the New York 
State Canal Corporation (Canal Corp.) 
issued a request for proposal for mapping 
services to support their canal maintenance 
programme. “We were using a single 
point bathymetric system up until then,” 
noted Joe Capovani, the inspection and 

State-of-the-art 
mapping system is 
a game changer

Mark Farber, Manager, scanning and mapping department,
H2H Associates, LLC., and Dr. Richard A. Hisert, New York, United States

Example image from 3D mapping vessel. 
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maintenance programme manager. “We knew from our engineers 
that 3D survey technology was out there,” he added.

H2H Associates, LLC with headquarters in Troy, NY (their 
offices are adjacent to the Hudson River just a mile and a half 
south of the first lock on the canal system) had been providing 3D 
mapping services on land to a number of clients using their mobile 
LiDAR data collection system mounted on a SUV for years. They 
had been looking for an opportunity to propose the use of the 3D 
marine mapping technology vessel that they had been researching. 

Because this system was specifically designed to be lightweight 
and portable, H2H knew that the combination of multibeam 
sonar, laser scanning and GPS on a highly manoeuvrable, 
lightweight boat could provide wide area above and below water 
3D data capture at a very cost effective price. A proposal was 
submitted for 3D mapping services, and the Canal Corp. awarded 
H2H an inspection services contract. 

Rapid response
As part of their regular maintenance programme the Canal 
Corporation needs to determine and accurately locate the severity 
and extent of damage to concrete lock walls, floors, culverts, and 
other structures. This information is used to aid the underwater 
diver inspection programme in focusing on problem areas in the 
extremely low visibility environments.

H2H in partnership with iLinks GeoSolutions LLC, the 
designer and systems integrator, deployed a survey vessel to the 
Champlain Canal in early May 2013. In less than a week on the 
water H2H captured high definition data for 13 lock systems, 
consisting of multiple fixed and moveable structures over a 50 mile 
stretch of the Champlain Canal. 

On board the vessel the live data stream was collected, quality 
checked, displayed, and stored in real time. The resulting 3D 
point-cloud data sets are geo-spatially referenced and serve as 3D 
computer models of the structures that operators and engineers 
can view, manipulate, and inspect immediately upon collection. 
Moreover, because the data is geospatially referenced in real 
time, it can readily be complemented by aerial photos, existing 
bathymetry and numerous GIS data sets. 

Seeing is believing
It quickly became apparent to all parties that this technology offered 
a number of advantages. “Any time we can avoid putting a diver in 
the water it creates a significant benefit to us,” Joe pointed out. He 
continued, “Not only that, but with the multibeam sonar we were 
getting a more complete picture of an area of the lock, not a series 
of individual measurements that left us unsure about was in between 
the survey points.”

The versatility of the vessel is one of the key features of 
the system. It can be quickly moved via a ¾ ton pickup and 
deployed. The system is so well designed that within 15 minutes 
of dropping the boat in the water you can be collecting data 
anywhere in the world. The position and motion of the vessel 
system are determined in real time with an advanced inertial 
navigation system (INS) and dual GPS antennae. While the 
underwater data is being collected using the multibeam sonar 
array, a 3D laser scanner is precisely determining the location 
of the above water assets. This seamless dual set of data 
can be further augmented with geo-referenced photos of the 
surrounding area if desired.

In addition to the sophisticated sensor systems, the survey 
vessel is equipped with a powerful navigation and data processing 
software package that allows the operators to combine all of the 
sensor data into one real time view. The ability to view corrected, 
streaming data allows H2H to monitor the quality and quantity of 
the data ensuring that they have complete coverage before the boat 
leaves the site. maritime@teintechnology.com
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Joe recalls, “Once we had a chance to 
go out on the vessel to see the system 
in operation we knew we had found 
a new technology that could eventually 
transform the way we do business. 
Being able to ‘see’ and understand the 
underwater conditions in real time and in 
context is something we can really take 
advantage of.”

Navigation hazards
A second Canal Corp. project was an 
emergency scenario involving reports 
from vessels that they were hitting 
submerged objects in a channel of the 
Erie Canal. Receiving word of the project 
on a Friday, H2H was able to plan and 
mobilise for the project over the weekend. 
H2H began collecting data on Monday 
morning and over the course of four 
days, 35 miles of channel were surveyed 
producing a high resolution point cloud 
characterising the conditions on the canal 
bottom. 

This data was used to determine 
the type and nature of obstructions. 
Detailed 3D images and maps of dredged 
areas were developed for as-found 
confirmation. Bathymetric charts were 
turned around by H2H in under 24 
hours and posted to the web by the Canal 
Corp., so that mariners would have the 
most up-to-date navigation information 
available. 

A s imi lar  repor t  o f  unexpected 
obstructions by commercial transport 
barges using the Oswego Canal channel 
required that H2H move from one 
project to the area in question in just 
four hours. In all, eight miles of channel 
and two lock systems were surveyed, 

capturing high density survey data of the 
canal bottom, and structural sidewalls, 
above and below the water line. On 
board engineers from the Canal Corp. 
were able to view the dense point cloud 
data in real time and determine the 
type and nature of obstructions with 
great certainty. Bathymetric charts were 
developed by H2H, to aid the Canal 
Corp's engineering and maintenance 
department.  

Looking forward
“The H2H 3D marine mapping system 
is allowing us to make more informed 
decisions about areas that need to be 
manually inspected. We are in the process 
of adjusting our standard procedures and 
workflows to take better advantage of 
the technology in the future. The system 
definitely performed as promised,” Joe 
concluded.

The range of possible marine applications 
for this transformational technology is 
just beginning to be explored. In addition 
to the routine inspection in support 
of maintenance of canals and locks as 
described in this article this real time, 
integrated 3D mapping technology could 
also be used to survey port and harbour 
infrastructure, monitor beach nourishment/
dredging projects, respond to emergency 
events such as hurricanes and as a key 
element of homeland security procedures. 
As more people become aware of it, it is 
hard to imagine anyone who is responsible 
for managing marine infrastructure and 
shoreline systems not taking advantage 
of  this  powerful  breakthrough in 
dual mapping, 3D visualisation and 
documentation.
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to public and private clients. H2H 
consists of environmental professionals, 
geologists, hydrogeologists, engineers, 
scientists, and technicians with an 
average length of consulting experience 
of over 10 years. H2H has successfully 
completed projects nationwide and 
beyond, including South America and 
Guantanamo Bay.

Enquiries

Mark Farber,
Scanning and Mapping Manager 
179 River Street, Troy, NY 12180 
518-270-1620 ext 114 
mfarber@h2hassociates.com

Survey vessel collecting data.
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The Port of Antwerp is Europe’s second 
largest harbour, handling some 190 
million tonnes of cargo and 15,000 ships 
annually. When the port authority looked 
to optimise security and vessel monitoring, 
Tein Technology provided the technical 
skills to provide a solution that will support 
traffic control for years to come.

Technology investment
Offering safe berthing to today’s capesize 
ships, as well as maritime and logistics 
services and cost-efficient hinterland 
connectivity, the Port of Antwerp has 
been a thriving sea harbour at the heart 
of Europe and a centre of competence for 
centuries. 

In  the current  g loba l ised wor ld 
economy, the Antwerp Port Authority 
will invest €1.6 billion by 2025 by further 
expanding port facilities, equipment and 
buildings.

The integrated use of IT and multi-band 
telecommunications, including industry-
specific technologies such as VHF radio, 
transponder data communications and 
radar, lies at the core of effective harbour 
traffic control.

Partners of choice
The marit ime environment is highly 
competitive. Telematics play a major role 
in many critical aspects including safe and 
efficient nautical traffic, speed of handling, 
strict monitoring of ships and goods, and 
efficient resource management.

The main challenge for the Port of 
Antwerp is to monitor 15,000 incoming 
and outgoing vessels per year in one 
of the busiest and largest harbours by 
surface area in the world. To allow for 
safe and secure ship movements, they 
appointed partners of choice with a 
proven track record in deploying similar 

unif ied surveil lance solutions in the 
maritime sector.

Tein Technology delivered the high-
tech CCTV cameras and network as well 
as developing interfaces for the entire 
monitoring platform operating from one 
control centre. Tein technology is working 
closely with the telecommunications 
d e p a r t m e n t  t o  u n d e r s t a n d  t h e 
organisation, the development plans and 
the requirements of flexibility, continuity 
and sustainability.

State-of-the-art telematics
The Port of Antwerp Authority monitors 
all visiting ships. Its radar systems are 
complemented by state-of-the-art CCTV 
cameras and automatic identification 
system equipment delivered by Tein 
Technology.

The hardware infrastructure consists 
of nine self-supporting radar towers 
designed to accommodate additional 
features such as top platforms, fail-safe 
communication links, AIS base stations 
and CCTV cameras.

The 17 security cameras, selected by 
Tein Technology,  offer high-resolution 
colour video with a super wide-angle 
lens and extreme zooming capability. 
Data communications between the radar 
towers, the live cameras and the onshore 
control centre use an ultra-fast IP-based 
network running over a redundant fibre 
backbone. 

In addition, top-notch speed dialing 
consoles provide instant contact between 
monitoring staff and colleagues or other 
harbour authorities.

SightVision™
With SightVision™, Tein Technology has 
developed the right application to manage 
critical video surveillance infrastructures, 

in effect managing and leveraging 
surveillance video streams, stills and data. 
The management platform seamlessly 
integrates legacy and mult i-vendor 
systems and interfaces with multi-band 
communications, often delivering where 
other systems fail.

Accord ing to Robert  de Maere, 
Telecommunications manager at the Port 
of Antwerp, investments in ICT fall into 
two categories: off-the-shelf equipment 
which must be provided at the right 
market price, and high-end technology, 
on the condition that it is accompanied 
by expert ise and a commitment of 
continuity. Tein Technology understood 
this from the beginning and assisted his 

How a technology 
partner can increase 
port effectiveness
Joeri Boeckx, Business Development Manager, Tein Technology, Brussels, Belgium 
and Robert De Maere, Telecommunications Manager, Port of Antwerp, Belgium
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team to identify the best solution for their 
needs. 

Te i n  Te c h n o l o g y ’s  c u s t o m i s e d 
SightVis ion™ to the needs of the 
customer. The system incorporates 
bui l t - in a larms t r iggered by radar 
i n f o r m a t i o n  t o  m a k e  c a m e r a s 
automatically zoom in and keep on 
following the relevant vessels. A simple 
selection of the ship on the radar screen 
will enable the cameras that have a 
view on this ship to keep tracking 

Top: The Port of Antwerp, Belgium. 
Right: A dispatch centre in the Port of Antwerp.
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the ship during its journey. The 
operator doesn’t need to work on 
the VMS platform itself, due to the 
coupling Tein Technology created, 
the operator can focus on the radar 
screen only. 

Leadership role
Leadership in any industry leaves 
no room for complacency. It attracts 
and delivers the best results in all 
circumstances. Why follow when 
one can lead? Maritime traffic control 
is a very exacting environment. Port 
of Antwerp aims to excel and offer 
value-added communications and 
services. They expect no less from 
their partners, and Tein Technology 
leads the way in del iver ing to 
expectations.

The Port of Antwerp Authority’s 
vessel traffic service (VTS) is a carrier-
grade infrastructure. It now combines 
radar, CCTV, VHF radiotelephony, 
automatic identification systems, 
radio over IP (ROIP) and voice over 
IP (VOIP) to keep track of vessel 
movements by absolute coordinates 
and to provide navigational safety in 
the harbour region.

“With this comprehensive radar/
CCTV-monitoring platform in place 
we can make full use of unified 
communications to improve efficiency 
and productivity,” adds Robert De 
Maere. “Port of Antwerp has gained 
t remendously  in  prest ige.  Our 
customers from all over the world 
enjoy better safety and faster access 
to our port services.”

About the authors

Joeri Boeckx graduated 
a s  a n  e l e c t r o n i c 
engineer at GroupT, 
L e u v e n ,  i n  2 0 0 3 . 
Following a Masters in 

management in 2004 at the Kuleuven 
University, he started his carrier at 
Option Wireless as a certification 
engineer of UMTS/HSDPA data cards. 
In 2009 he joined Tein Technology, 
where he won his first AIS contract in 
2010 for the enrolment of inland AIS 
base stations along the coast of the 
Scheldte and the canals in Flanders. 
As the AIS expert at Tein Technology, 
he joined the Dutch AIS tender team, 
where Tein Technology together with 
Saab answered the multi-mil l ion 

tender of DIAMONIS (Dutch Inland 
AIS Monitoring Infrastructure). This 
was successfully concluded in 2012. 
Joeri’s current role as business 
development manager sees him 
respons ib le  fo r  a l i gn ing  Te in 
Technology’s strategy in the maritime 
sector. 

Robert De Maere, born 
in 1962, graduated in 
1985 cum laude as a 
c i v i l  e n g i n e e r  i n 
electronics at university 

of Ghent, Belgium. After (mandatory) 
se r v i ng  i n  t he  m i l i t a r y  as  a 
topographer he joined the Port of 
Antwerp as an engineer in 1986 and 
was responsible for a wide range of 
electronic systems and techniques 
such as radar, radio, CCTV, PABX, 
mobi le telephony, hydrographic 
equipment, in- and outdoor WiFi, 
optical networks and their switching 
equipment. Today Robert manages a 
team of 20 involved in the design, 
build and maintenance of these 
24/7/365 systems that support the 
VTS department of the Port of 
Antwerp in their daily coordination of 
the 15,000 sea-going vessels calling 
the port each year.

About the organisation
Tein Technology listens carefully to 
customers, identifying and responding 
to their needs. Its team of 100 
highly qualified specialists develops 
and delivers reliable and innovative 
tailor-made solutions. A century of 
proven success has given us the 
expertise and know-how to develop 
and real ise integrated systems. 
Tein Technology is a leading-edge 
provider in the integration of voice 
and video platforms for mission critical 
environments such as financial trading 
rooms, traffic control for road, rail 
and waterways, port monitoring, city 
surveillance and public transport. Tein 
Technology is based in Brussels and 
Amsterdam.

Enquiries
Tel: Belgium 
+32 (0) 2 240 64 64
Tel: the Netherlands 
+31 (0) 20 301 2755

Email: Maritime@teintechnology.com 
Website: www.teintechnology.com

Figure 3: High-tech CCTV 
cameras used in the harbour.

174   Edit ion 62: May 2014 www.por ttechnolog y.org

TEIN TECHNOLOGY 
IN  ASSOCIATION WITH PORT TECHNOLOGY INTERNATIONAL



Environment and 
Sustainability

In Partnership with:

Environment 
and

 Sustainability



Port authorities and shipping companies 
worldwide need cost-effective techniques 
to reduce air and noise pollution, which 
in turn benefits those living and working 
in and around ports. Principal amongst 
these methods are shore connection 
systems that supply land-based electricity 
to berthed ships, thereby eliminating the 
need to burn heavy fuel oils with a high 
sulphur content to generate on-board 
power. This process is known as ‘cold 
ironing’, alternative maritime power 
(AMP), or shore power. In this article, 
we review the future of shore power 
technologies for the passenger vessel 
segment.

A solid environmental profile 
builds stronger brands
“Maintaining a positive brand image 
is a key factor for cruise lines and 
ferry companies in what are fiercely 
competitive industries,” says Luciano 
Corbetta. Most cruise and ferry terminals 
are operated in, or close to urban areas, 
prompting many cruise  and ferr y 

operators to make substantial investments 
in technologies that reduce environmental 
impact. Shore power systems, such 
as those developed by Cavotec and 
Schneider  Elect r ic , reduce  vesse l 
emissions in port and help improve air 
quality in surrounding communities. Thus 
passengers and local residents breathe 
fresher, cleaner air; and with the added 
benefit for cruise and ferry operators that 
fresher, cleaner air becomes part of the 
positive experience of being onboard the 
ship.

Cruise ships have substantial power 
requirements, (up to 20 MVA), and 
therefore consume large amounts of 
fuel while berthed, which in turn is a 
considerable source of pollution. A typical 
cruise ship, with a power requirement of 
12MW, at berth for eight hours, produces 
1.2 tonnes of nitrogen oxides. This is the 
equivalent of 10,000 cars and 30 kilograms 
of particulate matter, or 6,000 cars 
being driven from Paris to Berlin (1,000 
kilometres). 

For passenger ferry applications, in 

addition to environmental benefits, 
return on investment for  a  shore 
connection system can be very fast. 
Due to their smaller size, shore power 
ferry applications tend to require a 
lower level of investment. In addition, 
occupation rates are often higher for 
ferry berths than for cruise berths. This 
makes shore connection attractive from 
a financial as well as an environmental 
perspective. Furthermore, in Europe 
ferry traffic operates in many areas where 
shipping emissions are tightly regulated. 
The Baltic Sea, the North Sea and the 
English Channel are listed as emissions 
control areas (ECAs). Ships operating in 
these zones will face further restrictions 
that come into effect in 2015. The EU 
is also providing technological support 
by granting financial incentives for 
investments in shore power. The trans-
European transport network (TENT), an 
EU initiative, includes shore connection 
in its port modernisation programmes.

How has shore power for 
passenger vessels progressed?
Shore connection systems were launched 
in pioneering ports some 20 years ago. 
In North America, the cruise industry 
was among the first to implement shore 
power in order to reduce its environmental 
impact in sensitive areas, such as in 
Juneau, Alaska. Following the success of 
these applications, California started 
evaluating the technology and concluded 
it was the most cost-effective means of 
tackling ship emissions in ports. California 
subsequently mandated the introduction 
of shore power for all major ports in the 
state. From January 2014, ships without a 
shore connection system have been banned 
from Californian ports; and by 2020, 80 
percent of the power used by berthed 
ships will have to be shore-side electricity. 
Consequently, major west coast ports 
such as Los Angeles, Long Beach, San 
Francisco, San Diego and Seattle use shore 

Connecting passenger 
ships to the future

Lorène Grandidier, Shore Connection Marketing Manager, Schneider Electric, Grenoble, France 
and Luciano Corbetta, Ports and Maritime Market Unit Manager, Cavotec, Milan, Italy

Sockets inside a cruise ship.
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Plug in to green power
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Learn more about the 
shore connection technology 
and download our FREE white paper!
Visit www.SEreply.com Key Code 46266P

Pre-designed ShoreBoX solution 
for a lean shore connection system 
integration in your port
Cut emissions in your port the most simple and cost-efficient way:

Minimised engineering time and costs 
•  Pre-packaged solution made of standard, proven components
•  Easy installation and commissioning
•  Easy maintenance
•  Compact footprint for minimum impact at berth
•  Available worldwide

Scalable and mobile 
•  Minimise your energy consumption by optimising the available power
•  Adapt your investment to evolving power needs

Experts in onshore and onboard solutions
•  Benefit from more than 90 years’ experience in the marine industry

 erohsno ruoy htob ni ecnamrofrep ssalc-ni-tseb teG  •
and onboard shore connection systems

 ecneserp ediwdlrow ruo ot sknaht deen uoy troppus eht evieceR  •
and standardised solutions and architectures 

The ShoreBoXTM  onshore solution has a minimised 
footprint to allow for maximum free space at berth.  

Get best-in-class berth operations

Optimise your energy 
management and usage, 
and minimise your operational 
costs and carbon footprint 
with our energy management 
systems and services.

Onboard 
installation

ShoreBoX

Shore Connection
Technology
Environmental Benefits and Best Practices

Daniel Radu - Lorène Grandidier
June 2012

2/5/13   1:37 PM



power for cruise vessels. All these ports 
have recorded improvements in air quality. 
Canada has adopted another approach to 
encourage ports to invest in cold ironing 
for cruise vessels: cost-shared funding. 
As a result, companies such as Princess 
Cruises, Costa Cruises, Holland-America 
and Norwegian Cruise line have begun to 
retrofit their vessels. 

Europe’s ferry industry has arguably 
been the most proactive in deploying shore 
power technology. Sweden, Germany, 
Belgium, Norway, and the Netherlands 
have introduced shore power systems, 
mainly at ferry berths. “More recently, 
Port of Helsinki, Finland, has successfully 
connected Viking Line ships to a 
Schneider Electric ShoreBoXTM solution,” 
says Lorène Grandidier. 

Ports in Asia are also taking steps to 
reduce emissions with the help of shore 
power. One of the forerunners is the port 
Hong Kong, which is reviewing cold 
ironing for its cruise terminals. Many 
industry professionals promote shore 
power as one of the most effective ways 
of addressing emission levels in the Pearl 
River delta.

Shore power considerations for 
passenger ship berths
As the primary maritime freight routes 
are inter-continental, the international 
standardisation entities have decided 
to create a single standard for shore 
connection systems. The first part of the 
IEC/ISO/IEEE 80005 standard was 
agreed in July 2012, and established key 
requirements for safety, cables and plugs. 
These requirements vary according to 
vessel type. For ferries, the nominal shore 
connection voltage is 11kV; 6.6kV is 
accepted for waterborne transportation 
services and one cable, located at berth, 
is required.

For cruise ships, which have far higher 
power requirements than ferries, the 
standard requires four cables, located at 
the berth. The nominal voltage can either 
be 11kV or 6.6kV.

As approximately 80 percent of passenger 
vessels run on a 60Hz frequency, and 
most national electrical grids are 50Hz, a 
frequency conversion system is required 
for the majority of shore connection 
systems. To manage this, and ensure a safe, 
seamless connection between the vessel 
and the network, Schneider Electric has 
developed the ShoreBoXTM, an all-in-
one integrated solution. Similar in size 
to a shipping container, the ShoreBoXTM 
is mobile, modular and flexible: ideal 
for ports with limited space and multiple 
users. For example, a ferry company that 
adds or removes a route would be able to 
move the ShoreBoX to a new berth/port. 

Cable Management system for a cruise ship.

Shore installation at a Californian port.

Standard requirement for a cruise shore connection. 

Standard requirement for a shore connection solution for ferry ship. 
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Cut costs and emissions 
with Cavotec AMP

Cavotec is a global engineering 

group that enables industries 

worldwide to improve productivity, 

safety and sustainability.

Together with ports and shipping lines, we’re cutting vessel emissions and 

improving operational performance with our innovative Alternative Maritime 

Power (AMP) technologies across Asia, Europe and North America.

Our uniquely varied range of innovative shore power technologies - mobile, 

ship- and shore-based, low and medium voltage - make connecting to shore 

power easier and more cost efficient than ever before.

We also support port operations with our MoorMaster™ automated mooring 

technology, Panzerbelt cable protection systems, motorised cable reels, crane 

controllers, power chains and radio remote controls. 

Find out more at cavotec.com. 

I n s p i re d  E n g i n e e r i n g



It is a turnkey solution, standard plug and 
play: this solution can reduce engineering 
and civil work to a minimum during the 
implementation phase !  a highly useful 
advantage for busy ports.

Cable management less is more 
Much of the industry is developing 
shore power systems that are either built 
into the quayside (pits and vaults), or 
as mobile units that can be towed into 
place for use, and removed when not 
needed. Cavotec AMPVault systems is 
an approach the group first developed 
for aircraft servicing, and is now in use 
at several ports in North America for a 
variety of applications. 

Pit and vault systems have the added 
advantage of maximising space on the 
quayside, reducing congestion and thus the 
risk of collision that can pose a threat to 
personnel and damage valuable equipment. 

Cavotec AMPMobile systems have 
served cruise terminals at, for example, 
the Port of Los Angeles for several years. 
European ports are also now starting to 
see the benefits of mobile shore power 
systems. Mobile systems also improve the 
operational flexibility of berths because 
they can be repositioned and re-tasked for 
multiple vessel sizes and types. 

Conclusion
Well established and continually being 
developed, shore connection technology 
is currently the most effective way to 
reduce emissions from passenger ships 
that are berthed, especially at ports in close 
proximity to densely populated areas.

The extent to which AMP systems 
are already in use in Europe and North 
America speaks strongly for the system 
to be adopted as a standard. The wide 
variety of AMP applications in service also 
enables the evaluation of the technology 
in diverse c limates and operational 
situations. The technology is continuing 
to gain acceptance as it ’s environmental, 
operational and safety benefits are proven.

AMP system manufacturers, such as 
Schneider Electric and Cavotec, have 
been able to develop a variety of solutions 
ensuring ports comply with norms and 
regulations, safety standards, and different 
vessel types. Many cruise and ferry 
operators are now investing in new vessels 
that are configured with AMP as their 
standard specification.

While acceptance of the technology may 
no longer be the sticking point it once was, 
funding remains at the core of the debate 
over shore power. But with the willingness 
of  government  bodies  to  develop 
sustainable strategies to reduce pollution, 
AMP is increasingly a proven solution to 
be integrated as a standard berth feature. 

Example of 3MVA ShoreBoX for a ferry vessel.
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Port authorities, maritime construction 
groups and dredgers are joining economists 
and environmentalists to find a way to 
protect ecosystems whilst achieving port 
expansion.  

In December 2012 the Swedish Agency 
for Marine and Water Management issued 
a report identifying human activities that 
put pressure on the marine environment. 
Amongst those listed were: waterborne 
transport and port activities, tourism in 
coastal areas and the maritime industry 
including dredging, and fisheries. 

Other reports concur: a decrease in 
marine biodiversity can be caused by 
deterioration resulting from increased 
sedimentation from dredging. For instance, 
surveys indicate that urban development, 
such as the construction of piers, harbours, 
maritime infrastructure and dredging 
operations in the coastal environment of 
both the Baltic Sea and the North Sea can 
have a negative impact on the maintenance 
of habitats.

Everyone seems to agree that dredging 
is an activity that puts pressure on the 
ecosystem but how severely, how often 
and how long lasting? And what about 
the social and economic importance 
of maritime infrastructure and port 
development? 

No one can deny that dredging makes 
an essential contribution to society’s well-
being. Think of the impact of coastal 
protection projects like dikes and beach 
replenishment. For example, less flooding 
means less economic and physical harm 
to people living near the coast. It means 
improved standards of living by creating 
collateral jobs. It helps develop tourism 
and its related businesses. And consider 
all the services a port delivers: water-
borne transportation is less expensive and 
cleaner than overland shipment of goods 

by rail or truck. Is dredging an activity 
that some would say: can’t live with it, 
can’t live without it?

Dredging and ecosystem services 
Clearly, the environment versus economics 
debate is not new. The European Union, 
the US, Australia and other countries have 
implemented extensive legislation to meet 
the challenges of combining economic 
development with the preservation of 
ecosystems and biodiversity. 

And as  an  industr y, the  major 
international dredging companies have 
met these challenges with heavy long-
term investments in green technologies 
and designs for executing projects in a 
sustainable fashion. From the EcoShape 
Inst i tute ’s  ‘Bui lding with Nature ’ 
programme to PIANC’s ‘Working with 
Nature’ to the USACE ‘Engineering with 
Nature’, technological innovations in 
monitoring and equipment have supported 
and encouraged sustainable methods for 
dredging and port development. But in the 
course of the last few years a new tool has 
been acquired: ecosystems services.

The concept of ecosystem services 
(ES) offers an opportunity to advance 
dredging projects in a cost efficient and 
ecologically sound way by assigning 
a monetary value to both the project 
and to the potential impacts. ES allows 
policymakers and stakeholders to ‘compare 
apples with apples’ in estimating the value 
of a potential project versus that of the 
ecosystems at the project site. 

The roots of ecosystem services
After a four-year study involving more 
than 1,300 scientists from 95 countries, in 
2005 the United Nations issued a report: 
the Millennium Ecosystem Assessment 
(MA). Although the subject of ecosystem 

services had been around for decades, what 
the MA did was a turning point !  it was 
methodical, clear and compelling.

The MA provided an analysis of 
the state of the Earth’s ecosystems. It 
described ecosystems as the Earth’s ‘life-
support system’, providing humankind 
with essential ‘services’. It defined four 
basic categories of ecosystem service: 
provisioning - the supplying of food and 
water; regulatory - the storage of water, 
climate and air control; life-supporting - 
nutrient cycles, photosynthesis and crop 
pollination; and cultural, such as spiritual 
and recreational benefits. And it provided 
guidelines for decision-makers and people 
in general.

To give some concrete examples, 
ecosystems provide ‘services’ that have 
short and long term effects on the planet 
and people !  on land and food supplies, 
on water and good health. Ecosystems 
can influence climate and the impacts 
of climate changes, they can mitigate 
flooding and droughts, they affect the 
proliferation of fauna and flora, and 
the sustainability of oceans, rivers and 
lakes. They protect animals and their 
natural habitats. Ecosystems’ services 
provide means of keeping air clean, water 
drinkable, and biodiversity in balance. 
But what is the value of these ‘services’ as 
compared to economic development?

The idea of ES is to give these natural 
functions a monetary value. For example, 
if you clear a forest to build housing are 
you adding a residential area or destroying 
a natural ecosystem? Using this as a 
jumping off point, some environmentally 
conscious economists asked: How can 
you evaluate the resources in a natural 
environment if it doesn’t have a monetary 
value? Thus the idea arose to put a price 
on nature. Or in other words, what is 

Introducing 
ecosystems services 
for port development

René Kolman, Secretary General, International Association of 
Dredging Companies (IADC), The Hague, the Netherlands

Edit ion 62: May 2014   181 

EnvironmEnt and SuStainability
in partnErShip with  



the economic value of an ecosystem; 
how are ecosystems useful to humans 
in comparison to an infrastructure 
development project?

Dredging and ES 
With the support of the United Nations’ 
assessment, the concept of ES has gained 
momentum. For the dredging industry 
this resulted in the recent presentation 
of the Central Dredging Association’s 
(CEDA) information paper on ‘Ecosystem 
Services and Dredging and Marine 
Construction’ at the World Dredging 
Conference XX in Brussels in June 2013 
[www.dredging.org]. This document has 
stimulated conversation in the dredging 
community by specifically framing ES 
in terms of dredging projects. Obviously, 
dredging is often a pre-requisite for the 
development of coastal defences against 
flooding, marine and inland infrastructure 

and land reclamation. But dredging often 
takes place in sensitive environments, 
such as coral reefs, seagrass meadows and 
mangroves. 

In this context, strict environmental 
requirements are usually in place before 
a project launches; what has changed 
is the method for implementation. 
Two decades ago the role of dredging 
contractors in planning these projects 
in terms of the protection of sensitive 
ecosystems can be characterised as 
passive. Dredging contractors complied 
with the environmental regulations, but 
traditionally their role was focused on 
carrying out appointed mitigation or 
compensation measures covering project 
impacts.

Understanding of the relation between 
dredging and ecosystem health was 
somewhat limited and left to others. 
This often resulted from the lack of 

available tools and knowledge to predict 
the behaviour of sensitive ecosystems 
as a function of dredging operations. 
Nowadays, the opposite is true.  

Contractors are now proactive in 
developing innovative approaches. 
Stimulated by tightening environmental 
requirements and a growing awareness of 
the role of biodiversity, the contractor’s 
perspective towards dredging close to 
sensitive receptor sites has changed. 

A pro-active example
The research and innovation programme 
‘Building with Nature’ instituted by 
the EcoShape Foundation focuses on 
proactive approaches to develop tools for 
designing sustainable dredging projects. 
The programme takes a learning-by-
doing approach by joining or initiating 
pilot projects in five crucial environments: 
Sandy shores, estuaries, tropical coastal 
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tidal flats are an important habitat for plants and animals as well helping to maintain coastal defences. this is an aerial photo of a pilot 
nourishment project at Galgeplaat (the netherlands) which started in 2008 as part of the ‘building with nature’ research.
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seas, shallow shelf seas and delta lakes. 
The dredging industry is now asking 

itself: How does the monetary value of a 
dredging project stack up against that of 
nature (natural capital)? By answering that 
question objectively the long-term value 
of a project can be established. And by 
conducting the ES valuation early on, the 
project design and procurement process can 
consider the ecosystem from the very start.

Progress in ES and natural capital 
concepts
The reach of the ES concept is growing. 
For instance, in 2011, PUMA the sports 
manufacturer, as part of its long-term 
sustainability programme, developed and 
announced an environmental profit and 
loss account (EP&L) that puts a monetary 
value to a business’s use of ecosystem 
services across the entire supply chain.

Recently a new organisation has 
been established known as the Natural 
Capital Coalition. This is a global, multi 
stakeholder open source platform for 
supporting the development of methods 
for natural and social capital valuation and 

is reaching out to the business world to 
participate. 

As for port development and other 
maritime infrastructure construction, 
the dredging industry continues to focus 
on the essential services dredging offers, 
such as coastal protection and port 
expansion. Simultaneously, using the best 
available scientific and technical practices, 
dredgers aim to comply with stakeholders’ 
values and concern for ecosystems and 
biodiversity. 

Economic prosperity should be a shared 
value that reaches all corners of our global 
community, but it should not be achieved 
at the degradation of other aspects of 
our global interests. This inner tension 
between economics and environment 
demands creative solutions that promote 
good policy choices where ecosystems are 
not sacrificed for economic advancements. 

By using ES valuation to quantify the 
importance of biodiversity and viewing it 
as natural capital, the process can hopefully 
be applied to the maritime industries, to 
port development and related dredging 
operations. 

Pi
ctu

re
 co

ur
tes

y o
f t

he
 IA

D
C

land reclamation works for ras laffan port Expansion project (Qatar) took place in a sensitive 
environment. in a proactive measure, the dredging companies demonstrated that disposal 
operations could be carried out without violating strict environmental criteria by developing a 
state-of-the-art 3d plume model to simulate a variety of disposal scenarios. 

About the author

As S ecre ta r y  Genera l  o f  the 
International Association of Dredging 
Companies (IADC), René Kolman 
takes a leading role in promoting the 
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to environment and sustainability. 
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IADC stands for International 
Association of Dredging Companies 
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Enquiries

IADC Secretariat:
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Tel: +31 (0)70 352 33 34
Email: info@iadc-dredging.com
www.iadc-dredging.com
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The rapid advancement of light-saving 
technology and the wide application of 
the internet are promoting the transition of 
lighting consumption management in very 
large spaces, such as ports and terminals, 
from the provision of products, to product 
packages, solut ions and serv ices. 
Focusing on the study of lighting systems 
in large spaces over the past decade, 
Shanghai Biny Electric Co. Ltd. (BiNY), 
a professional Shanghai-based lighting 
solutions and services provider, has firmly 
established itself as a market leader within 
the Chinese lighting sector.

The digitalised high mast
BiNY has developed digitalised high masts 
with two distinctive features; the patented 

double system that automatic raises and 
lowers the head frame; and the intelligent 
communication terminal housed at the 
end of the individual high mast. The former 
is designed for terminal yards where high 
masts are used to meet both lighting and 
security surveillance requirements. BiNY 
is interested in shipping the automatic 
raising and lowering head frame systems 
to high mast lighting manufacturers and 
terminal users overseas. These masts 
have a larger head frame installed with 
floodlight lamps and a smaller frame fixed 
with either one or two CCTV cameras. 

The latter uses web technology 
to check, inspect and control the 
luminaries at the top of the mast from the 
communication terminal, where a small 

control kit, the brain of the entire system, 
is located. Here every fixture (non-sodium 
or metal halide lamps) of the mast can 
be controlled by a dimmer, helping the 
operator to save energy and select freely 
the most economic lighting programme for 
their operation. The user can even adjust 
and monitor their lighting from a smart 
phone or iPad.

The intelligent LED luminaries
There is an urgent need to replace sodium 
floodlights used to illuminate docks, yards, 
roadways and port equipment with a new 
type of lighting. Based on the assessment 
of high wattage LED luminaries over the 
past three years, Biny has concluded that 
its LED lighting solution is the right choice 

Lighting solutions and services for 
harbour terminals

Environment 
and

 Sustainability
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Main: BiNY was the main contractor of high masts lighting and roadway lighting 
for worldExpo 2010 Shanghai.

Bottom: BiNY's engineers carrying out maintenance work on high masts.

for terminal users due to their low energy 
consumption and ability to offer a clearly lit 
working environment.

BiNY supplies two kinds of LED luminaries 
for ports:
1. High-wattage vibration and shock 

absorbing LEDs for ship-to-shore (STS) 
and rubber-tyred gantry (RTg) cranes

2. High-wattage LEDs for high masts. 
Each LED is dimmable via an intelligent 

chip located inside the lighting fixture 
which can be easily controlled by the 
operator.  Moreover,  the electronic 
components and the heat sinks are 
separated from lighting arrays so that 
the core of the luminaries will be well 
protected and maintained to prolonged its 
lifespan.

Professional services rather 
than products alone
More and more l ighting companies 
today see themselves as the providers of 
solutions and not just product suppliers. 
However, such a transformation is not 
enough, the market, especially within 
the port sector, expect professional 

l ight ing service providers who can 
guarantee a comprehensive package, 
such as the one BiNY offers its clients. 
Thanks to the development of new 
technology and increased environmental 
awareness, BiNY is ready to provide 
its tailored lighting contracting service 
(LCS) including the manufacture and 
supply of its products and accessories, 
comm iss i on i ng ,  i n s t a l l a t i on  and 
maintenance. we are looking forward 
to sharing our experiences within the 
l ighting sector with any perspective 
clients inbound and outbound. 

Enquiries

Mr.Daniel Yan 
No 2240 South Pudong Road, 
Shanghai,China 200127

Tel.: 
0086-21-51325016/17/18/37 
Fax: 
0086-2151325039

E-mail:binymail@binygrp.com
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In an open port area, an integrated 
approach to port security is essential. 
Establishing a physically tightly guarded 
overall port area is almost impossible in 
Rotterdam, due to the nature of its size. 
A mix of port facilities, roads, residential 
and recreational areas and lots of open 
water create the need for creativity and 
cooperation.

Most far reaching is our opinion that 
port security, and of course safety and 
environmental protection, should be 

included in the design process of facilities 
as is done for logistics and efficiency. 
Operational aspects are dealt with 
through technical innovations but even 
more importantly, with smart cooperation 
between the responsible authorities and 
between authorities and private companies.

Rotterdam overview
The Port of Rotterdam is one of the 
main ports and the largest logistic and 
industrial hubs in Europe. With an annual 

throughput of 450 million tonnes of cargo, 
Rotterdam is by far the largest seaport of 
Europe. The port stretches out over 40 
kilometres and is about 12,500 hectares 
(including Maasvlakte2).  Including port 
approaches and anchorages the total length 
of the area is around 100 kilometres. 

Every year, some 34,000 deep sea ships 
and 133,000 inland waterway vessels call 
the port. The Rotterdam Port Authority 
supervises this shipping day and night 
with seven modern patrol vessels, mobile 

Security in the 
Port of Rotterdam

Jan Gardeitchik, Manager Policy Department, harbour master 
division, Port of Rotterdam Authority, Rotterdam, the Netherlands
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inspection teams and a high tech vessel 
traffic service (VTS) system, with the 
harbour coordination centre as the focal 
point.  

The harbourmaster of Rotterdam is 
responsible for realising a safe, clean, 
secure and efficient port. With the size of 
the port and the numerous port activities 
ranging from container terminals to 
dry and liquid bulk facilities including 
liquefied natural gas (LNG); this is a 
substantial task and demands cooperation.

With regard to port security, the 
harbourmaster of Rotterdam acts as the 
‘port security officer’ and is responsible 
for the overall coordination, the risk 
assessment, the ISPS certification process 
and the organisation of enforcement. 
As stated before, effective and smart 
cooperation with industry and other 
authorities is vital to be able to realise 
a sound port security. In Rotterdam this 
cooperation takes place on different 
levels. On a strategic level the Justice 
Department, Safety Region, National 
Police Force, Customs, Environmental 
Protection Agency and Port Authority act 
together as part of the Port Security Policy 
Board. On the tactical level, cooperation 

works in risk analysis and work planning. 
In the operations, authorities work 
together in multidisciplinary audit teams 
for ISPS certification and combined 
enforcement actions.

 Ambitions
It ’s the ambition of the harbourmaster 
organisation to develop the port to 
be a front runner in safety (including 
security) and efficiency. To monitor port 
performance, a set of indicators has been 
developed which measure nautical and 
external safety, efficiency as well as port 
security. The monitoring gives insight in 
the solidity of the going concern activities 
and the areas where further development is 
needed to realise the set ambitions.

Challenges
So what are the challenges and therefore 
the areas of further development that 
follow the monitoring of port performance 
combined with expert opinion? First of 
all the geometry of the port could be 
characterised as an ‘open port area’. The 
port’s size means that residential areas, 
recreational space and main roads must 
interlink with port facilities. For this 
reason it’s impossible to close off the port 

area for the general public and therefore 
-historically - security has largely focused 
on the individual terminal. This also applies 
to the port’s vast waterway network.

On the other hand the security threat 
in the Netherlands is qualified by the 
authorities as ‘substantial’ although the 
risk on a port level is not considered as 
elevated. This makes it a challenge to keep 
awareness high for the port companies and 
general public. This also makes finding 
the vulnerabilities in the system hardly 
possible based just on terrorist threats. For 
this reason a more integrated approach to 
monitoring is adopted and the existing 
cooperation between the partners is used 
to find indications of criminal activities 
in the port. This information is useful 
to address port security in a broader 
perspective.

Forward planning 
In the Port of Rotterdam there is a strong 
belief that the integral approach is the 
way forward to deal with port security 
risks. Integral in this context means 
working closely together and establishing 
a smart cooperation between the various 
public and private partners in technical 
procedures and design.
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On the technical side, the port recently 
explored the options avai lable for 
underwater detection. Here, a test bed 
was provided for underwater intrusion 
detection for divers etc. In practice it was 
demonstrated that this type of support 
will work but it will also induce high 
costs. Within the radar chain a radar high 
definition CCTV coupling was established 
for a scanner near the shore, making it 
possible to control small ship movements 
and interact with ships approaching the 
port and at anchor.

The port currently carries out research 
on the feasibility for further integration 
of public and private CCTV capabilities 
within the port area. Nowadays, a lot 
of sensors are installed throughout the 
port but the information is processed in 
a fragmented way. The aim of this new 
initiative is to combine the information to 
generate an integrated picture of activities 
in the area. 

Within the framework of European 
cooperation, the port takes part in a 
practical study on the use of unmanned 
aerial vehicles. In the summer of 2014 the 
first results will be available with respect 
to technical feasibility, operations and 
possible legal obstacles. This is on top of 
the already existing automatic gate control, 
x-ray scanning and nuclear detection 
at the terminal gates. To keep awareness 
high the port works on the development 
of E-learning modules to train personnel 
without disrupting their operational shifts. 
This enables for a higher frequency of 
training on the job.

As part of necessary procedures, 
enforcement agencies such as the Justice 
Department, Police, Customs and the 
Port Authority work closely together in 
sharing and analysing information and 
responses to ensure that port companies 
comply with ISPS certification and 
likewise Authorised Economic Operator 
status. This fits perfectly in the nationwide 
cooperation scheme on safety and security 
enforcement. The willingness to cooperate 
in the Netherlands dates back from the 
old ages and originates from the constant 
fight against the water. As you might know 
major parts of the country are below sea 
level so a constant awareness of the need 
for mutual assistance is embedded within 
the Dutch DNA.

Design
Coopera t ion  w i th in  the  Por t  o f  
Rotterdam provides a solid base for 
security within the port. One step 
further is the inclusion of port security 
as a parameter in terminal design. In 
practice not every terminal has the same 
risk characteristics and of course priority 
is given to higher risk terminals. Taking 
port security, among other issues such 
as safety and sustainability, into account 
when considering the design of terminals 
and surrounding port areas, is in our view 
an important step in helping to realise the 
Port of Rotterdam’s security ambitions. 
This can be achieved without major 
amendments to its current set up, helping 
to preserve the benefits of the port for 
transport, living and recreation. 

About the author

Jan Gardeitchik is head of the harbour 
master policy department within the 
Port of Rotterdam Authority. The 
department is responsible for the 
set up and implementation of new 
developments within the port for 
nautical aspects, safety, environmental 
aspects and security. It advises the port’s 
users, stakeholders and the internal 
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enforcement aspects. Jan is a member 
of the harbour master organisation’s 
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duty manager in the Rotterdam regional 
crisis management organisation.

About the organisation

The Port of Rotterdam is responsible 
for the development, construction, 
management and operation of the 
port and industrial area in Rotterdam 
and promotes the effective, safe and 
efficient handling of shipping in the 
port of Rotterdam and the offshore 
approaches to the port. The Harbour 
Master’s Division (DHMR) ensures the 
smooth, safe, clean and secure handling 
of shipping traffic (approximately 
33,000 ocean-going and 110,000 
inland vessels annually). The nautical 
management area runs from the Van 
Brienenoordbrug - 40 km inland to the 
end of the Eurogeul !  60 km off the 
coast. In addition, the Harbour Master’s 
Division monitors order and safety 
in the port 24 hours a day. Incident 
response within the Rotterdam/
Rijnmond safety region is a core task 
here. As a result of its public duty, the 
division occupies a special position 
within the Port of Rotterdam Authority.
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Jan Gardeitchik
j.gardeitchik@portofrotterdam.com
www.portofrotterdam.com
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The global shipping industry employs 
around 1.6 million people and it is 
predicted that some eight billion tonnes of 
freight will be handled through sea ports 
in 2014.

The emergence of new economies 
continues to bring strong demand for 
commodities, which, when matched to 
unrelenting worldwide demand for low 
cost manufactured goods, has fuelled 
the growth of shipping as the most cost 
effective method to transport goods, 
accounting for some 90 percent of all 
goods traded between countries.

Modern sea ports play a key role in the 
development of the global economy and  
efficiency, not just geographical location, 
has become the driver to attracting traffic. 
Like every other industry, the never ending 
quest for increased efficiency and improved 
customer service defines modern port 
operations and it is not surprising with 
billions of pounds of revenues at stake. 

As a result, operations have become 
more complex, where logistics, inventory 
controls, ‘ just-in-time’ ser vice and 
sophisticated tracking systems are basic 
requirements that need to be balanced 
with the need for increased security and a 
safe working environment.

Communication is key
In this highly competitive sector it is 
vital to release capacity  through the 
faster turnaround of vessels, and key to 
achieving this is seamless and effective 
communications between all departments 
and functions in both voice and data.

 Clear  re l i ab le  vo ice  and data 
communication between port management 
and their many teams plays a pivotal role 
in delivering operational efficiency and 
improved safety and security; not easy 
across large areas with steel containers, 
m e c h a n i c a l  h a n d l i n g  e q u i pm e n t 
interfering with radio signals and a noisy 

working environment.
As  one  of  the  wor ld ' s  l ead ing 

manufacturers of radio communications 
equipment and systems, Kenwood ’s 
analogue and digital two-way radio 
systems are employed at some of the most 
modern  ports  in  the  world  including 
petrochemical  terminals  where  its 
specialised  analogue, ATEX and digital 
hand-portable radios are used to enhance 
the flow of cargo by reducing the incidence 
of bottlenecks.

Kenwood Nexedge digital at 
SP-PSA Port, Vietnam
Singapore-based PSA International is 
the second largest port operator in the 
world with 28 ports in 15 countries. 
Kenwood’s Nexedge digital system has 
been installed at two of its facilities 
to date, Mersin International Port in 
Turkey and SP-PSA International Port 
in Vietnam.

Opened in May 2009, SP-PSA is 
Vietnam’s first deep water container 
terminal. Located at the mouth of the 
Cai Mep-Thi Vai river south of Ho Chi 
Minh City in Ba Ria-Vung Tau Province, 
this new terminal gives Vietnam direct 
shipping access to strategic shipping lanes. 
The opening event was marked by the 
arrival of Singapore’s 288-metre long APL 
Alexandrite, the largest container vessel to 
call at any Vietnamese port. 

SP-PSA Vietnam is ideally positioned 
to serve the fast-growing intermodal 
container traffic in the region. The 
industrial heartland of Vietnam is directly 
linked by road and inland waterway 
networks to the port, assuring future 
expansion of port facilities. Highway 51 
and the inland waterway to Ho Chi Minh 
City, Dong Nai and surrounding provinces 
further expand the port ’s access to 
southern Vietnam. The port has an annual 
capacity of 2.2 million TEU, a total quay 
length of 1,200 metres and 12 quay-side 
cranes. 

Radio  
communications  
in port operations
Jens Toobe, Business Development Manager, 
Kenwood Europe Headquarters (Communications), Watford, Hertfordshire, United Kingdom
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Kenwood’s Nexedge digital system has been installed at PSA’s Mersin International Port 
(pictured), Turkey.
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Selecting a future-proof 
communications system
SP-PSA needed a radio communications 
system that would accommodate its 
staff and facility size, as well as offer 
further expansion without additional 
licence expenses. Port officials decided 
on a Kenwood Nexedge digital two-way 
radio system throughout the SPA-PSA 
International Port.

The terminal employs more than 100 
staff requiring 24/7 communications 
for service, safety and security to port 
users. The system is principally used in 
coordinating port maintenance, crane 
operations, staff and supervisory control 
and security. Supervisors use both the 
broadcast and group call features of the 
radio system to manage daily operations. 
The budget for the system was tight and 
the site radio system coverage demands 
were challenging, so too were the stacked 
containers, enormous metal structures 
and a large footprint. The initial brief 
demanded 100 percent coverage over an 
area with a radius of two kilometres as a 
minimum requirement.

Following installation, SP-PSA officials 
confirmed that the minimum coverage 
radius was exceeded by more than double, 
with a five-kilometre radius coverage 
achieved. The port performed coverage 
tests with the hand-portable radios and 
reported that direct communication was 
possible up to three kilometres, and with 
five-watt trunking, up to five kilometres. 

This coverage was achieved without 
antenna towers and with a single five 
watt repeater. The entire SP-PSA system 
includes 111 radios, both hand-portable and 
mobile radios for vehicles, four antennas, 
rack-mounted repeaters, duplexers and a 
VPN router. Port management determined 
that 15 talk groups would be sufficient 
to accommodate key departments and 
functions so the system was configured 
to provide 15 group IDs and 120 unique/
individual IDs.  Splitting the radio 
population into separate talk groups 
allowed for efficient communication with 

the relevant individuals for any given 
circumstance and situation. In case of 
an emergency, all radios can be called 
simultaneously and all staff members can 
be informed of an incident for example. 
Dedicated security staff can also be 
mobilised wherever they are in the terminal 
by a single call, should the need arise.

Legacy with future-proofing
The FDMA technology employed in 
digital two-way radios was specifically 
selected as it provides a 6.25 kilohertz 
narrowband operation, higher spectrum 
efficiency and better resilience against 
radio signal interference. The benefit of 
narrowband technology in this application 
is that the port would not have to seek 
additional frequencies to double its voice 
traffic as operations expand in the future. 
Furthermore, with its automatic mixed-
mode operation it allows the port to 
communicate in analogue-to-analogue or 
digital-to-digital in voice and data. This 
enables a smooth migration path from 
any existing analogue radios to full digital 
operation over time. Direct mode operation 
provides two independent 6.25 kilohertz 
channels, with a 12.5 kilohertz channel 
spacing for communication requirements 
outside the trunking system or in case of 
the scenario of a radio fallback.
It was important for the port to maintain 
constant voice integrity throughout the 
facility, without coverage problems or 
dropouts, so the shift to digital led to 
greater clarity even in high noise areas. 
The Nexedge system employs enhanced 
forward error correction (FEC), resulting 
in an audio stream that is less susceptible 
to noise at every level of signal strength. 
This results in fewer lost or misinterpreted 
calls, which allows the port to maintain 
high productivity and efficiency and just as 
importantly, the reassurance of being able 
to depend on the system in the event of 
incidents or emergencies.

The Kenwood Nexedge system at 
SP-PSA Vietnam currently employs 12.5 
kilohertz channel spacing but will migrate 

to 6.25 kilohertz to double the number 
of available channels as necessary for the 
planned personnel and activity expansion.

About the author

Jens Toobe started his wireless 
communications career in 1993 
in Germany with a University 
Degree in wireless communications 
engineering. Toobe has been with 
the JVCKENWOOD group for 
15 years and has held var ious 
technical , sales and marketing 
roles. Some of his current duties 
include business development in 
Europe, the Middle East and Africa 
(EMEA) and government/wireless 
regulator liaison. Toobe is an active 
Kenwood representative in local and 
international industry forums.  

About the organisation

Established in 1946, Kenwood is a 
leading manufacturer of professional 
two-way radio communications 
products and systems with over 
67 years of experience. Kenwood 
products are sold in over 160 
countr ies  wor ldwide and have 
earned a reputation for high quality 
and reliability with the ability to 
perform even under the most extreme 
conditions.

Enquiries

Kenwood Electronics UK Ltd
Kenwood House, Dwight Road
Watford, Hertfordshire
WD18 9EB, United Kingdom

Tel No: +44 (0) 1923 816444
Email: 
enquiries@kenwood-electronics.co.uk
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Port-Directory.com is the only completely free online guide to ports around the world. It includes comprehensive 
data on almost 5,000 ports. Shipping lines and freight forwarders are constantly evaluating their shipping networks 
and routes in order to improve speed and effi ciency in delivery, while simultaneously keeping costs down. There are 
many factors to be considered when choosing a port of call, including: port activities, handling facilities, hinterland 
connections, approach and entry, traffi c, security, safety and environmental factors.

The Port Directory allows users to search for a port by location or key facilities, compare the key facilities of the ten 
closest ports and provides coordinates, maps, contact details and further information.

�  The only completely free online port directory;
�  Comprehensive information to help shippers decide which ports to use;
�  23,000 unique users monthly*;
�  4,897 ports listed;
  (Google Analytics, March 2014)

It’s not just about advertising, it’s about Content in the right Context which drives “Inbound Marketing” through all 
of your touch points for greater lead generation.

Join our Port & Terminal Operator Partnership Initiative for 2014, we need partners who can handle the enquiries. 
Call James AA Khan | Managing Director | +44 79462 14440 | jkhan@porttechnology.org

MOVING GLOBAL TRADE
with speed visit www.port-directory.com 
The worlds leading experts have predicted the numbers of containers will double or even triple in the next 10 years. 
This is very clear with the new ULCV's, ports must increase their infrastructure to accommodate these new berths to 
remain competitive as well as increase in technology to enhance the mega vessel operation.



The Security Association for the Maritime 
Industry (SAMI) is widening its remit 
with regard to issuing guidance and 
support addressing the risks facing ports, 
ships and the services provided by its 
member companies. As part of this process 
cyber-attacks and threats are being treated 
very seriously indeed. 

Given the nature of the threats, the true 
extent of shipping’s cyber vulnerabilities 
remains uncertain. However, some 
experts fear that terrorists could use 
high-powered jammers to disrupt the 
global navigation satellite system (GNSS) 
and Global Positioning Satellite (GPS) 
reception, and there are also risks that 
terrorists could introduce a virus into the 
coding of vessel systems. 

Concerns about jamming of 
navigation systems 
The US Air Force, tasked with deploying 
and  ma in ta in ing  GPS sa t e l l i t e s , 
acknowledges that GPS systems are 
vulnerable, since they are widely available 
for public use. Jammers transmit a low-
power signal that creates signal noise and 
fools a GPS receiver into thinking the 
satellites are not available. They can be 
used to confuse systems, which could have 
devastating consequences. The real extent 
of the threat is unknown, but some experts 
fear terrorists could use high-powered 
jammers to disrupt GPS reception on 
vessels or in military operations.

The implications of cyber attack are 
great and growing, and so these jamming 
devices pose serious societal risks, and 
they are illegal to buy and use in many 
countries. All too often authorities are 
confident about pursuing anyone who 
buys a GPS jammer and claims they will 
prosecute anyone who uses one. Yet despite 
this, they are easily bought online for as 
little as US$50 from numerous internet 
sources - though these are low powered 
versions. However, the GNSS has the 
equivalence of just a 40 watt light bulb 

at 10,000 miles distance - so a one watt 
jammer could block GNSS over wide areas 
- a terrifying prospect. 

Concern over the impact of jamming 
the GNSS is growing. David Last, an 
emeritus professor of Bangor University 
in the UK and a well known authority 
on cr iminal  use of  GPS jammers, 
said that “GPS is so embedded in the 
transportation, manufacturing industries 
and economies of our societies that the 
risk is high”. 

There are hopes though that technology 
to automatically counter the threat of 
GPS jamming can safeguard the systems. 
Such equipment has been successfully 
demonstrated recently which can counter 
one small thread of the cyber threat. 

Testing counter measures
As an example, a prototype resilient 
positioning, navigation and timing (PNT) 
system was used recently to test the 
possible counter measures against cyber 
threats. The PNT approach was used 
as an alternative technology to transmit 
mission-critical data in the event of GPS 
loss or failure. The prototype system 
was integrated into the bridge of the 
vessel and monitored the performance 
of independent PNT sources in order to 
provide the best available information. 
When GPS was deliberately jammed, the 
system switched automatically to provide 
enhanced loran (eLoran) derived PNT 
information to the connected bridge 
systems, allowing them to maintain 
operations and enabling the mariner to 
continue to navigate safely and efficiently. 
Thus the threat of complete failure was 
mitigated, and some degree of control and 
intelligent, useable data was maintained. 
The trials were successfully completed 
last year, and give hope for continued 
navigational safety and surety.

Government agencies are naturally 
hesitant to discuss how they detect or 
dissuade jamming equipment, or how 

next-generation GPS satellites will be 
improved to make jamming more difficult. 

It is apparent that security experts are 
increasingly concerned about the effect of 
breaches of cyber security on shipping and 
are increasingly recognising that poorly 
defended computer systems pose huge 
risks to the industry. There are worries that 
criminals, pirates and ominously, terrorists 
may catch on.

This is a ser ious issue, and one 
which could soon be on the agenda for 
governments, companies and seafarers 
alike. The US has launched a new study 
on cyber-security in the maritime domain 
which will identify the extent to which 
cyber-security threats are an active concern 
within the maritime environment; whether 
current laws and regulations recognise and 
address such cyber-security threats; and 
what steps US federal and non-federal 
stakeholders have taken to identify and 
mitigate maritime-related cyber threats. 

Dangers of over-reliance on 
single systems
GPS security issues are not solely related to 
technological protection, there have been 
instances such as the grounding of the 
cruise ship ‘Royal Majesty’ which should be 
a warning to all navigators of the dangers of 
relying on one source of information. 

The ship went aground while on a cruise 
with over 1,000 passengers on board. The 
GPS had reverted to Dead Reckoning (DR) 
mode after an antenna cable had parted 
and was not giving an accurate fix. In spite 
of being in coastal waters, the watch officers 
placed over-reliance on the information 
given to them by the automated features of 
the integrated bridge system.

While this was not deemed to be a 
suspicious or malicious act it highlights 
that a terrorist could induce deliberate 
sabotage by simply cutting a wire. 
Navigation and ship manoeuvring are 
susceptible, and steps must be taken to 
manage this security and safety issue. 

Addressing cyber 
security risks

Steven Jones, Maritime Director, 
The Security Association for the Maritime Industry (SAMI), London, United Kingdom
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The vulnerability brought 
by remote system access and 
automation
While jamming or deliberate tampering may 
pose some degree of threat for vessels, even 
more concerning are the elements of remote 
system access, and the potential vulnerability 
to viruses which such contact can bring. 

There is an increasing move towards 
remote access and monitoring (RAM) 
systems in shipping. These provide 
ship owners with remote monitoring, 
troubleshooting, and diagnostics, while 
giving technicians complete on-board 
system access.

Remote systems have been primarily 
designed to support dynamic positioning 
(DP) systems, thruster control systems, 

integrated bridge systems, vessel automation 
systems and vessel communications, but 
there is scope for them to be used in 
mainstream shipping too. 

The most sophisticated iterations of 
the systems can even raise automatic 
alerts if a vessel alarm is activated. 
In this condition a support centre will 
receive an email and then remotely 
access the vessel, correct the problem, 
and then submit a full report via email 
to the customer. According to the sales 
brochures, “No customer interaction is 
needed”. From a straight technological 
p e r s p e c t i v e  t h i s  i s  a n  a m a z i n g 
capability. However, while seemingly 
bringing reassurance on one hand, it 
is not hard to see why some might see 

such interactions as perhaps rather 
frightening and sinister. 

The companies offering these services 
strongly stress the security safeguards and 
elements they have in place, but with these 
amazing new capabilities come real security 
concerns. It seems that cyber-security is an 
issue which will become ever more centre 
stage as system sophistication increases and 
the threats posed become heightened.

Port infrastructure too is not immune 
to such problems, as more major ports and 
terminals become ever more automated. 
Increasingly cranes, access control, 
administration and cargo movement 
are all controlled remotely and so the 
threats and risks of cyber security become 
exponentially heightened.
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the Belgian port of antwerp (pictured) was subject to a cyber-attack last year after drug traffickers recruited hackers to infiltrate it systems to 
control the movement and location of containers.
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