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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

International Association
of Ports and Harbors

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,  st imulating technological 
a d va n c e m e nt  a n d  i m p ro v i n g  p ro fe s s i o n a l  p ra c t i c e . 
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

Datamyne offers the best value in business intelligence: easy 
access, with expert support, at an affordable price, to the world’s 
largest searchable trade database. Built and maintained by an 
international team, Datamyne covers the cross-border commerce of 
some 50 countries on 5 continents, including US trade with over 
230 markets.
www.datamyne.com 

SUPPORTER COMPANIES

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

APM Terminals operates a Global Terminal Network which includes 20,300 
employees in 67 countries with interests in 71 port and terminal facilities.
DP World has a portfolio of more than 65 marine terminals across six continents, 
including new developments underway in India, Africa, Europe and the Middle East.
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As the year draws to a close, PTI would 
like to invite you to peruse and absorb 
the latest edition, the Bulk Edition, in 
which we explore new developments 
taking place within the bulk sector, as well 
provide you with a vision for the future 
within the port, terminal and container 
shipping industries.

The Technical Papers presented in 
this edition come at a time when the 
industry is witnessing the degrading 
effects of low freight rates, overcapacity 
and weak global demand. The carrier 
most impacted by this development is 
South Korean shipping line Hanjin, who 
was recently announced as having just 
one year to repay $1.1 billion in debt, or 
face bankruptcy. However, to no avail, 
the shipping line’s financial situation has 
slowly deteriorated, with a final decision 
made recently for the carrier to file for 
court receivership.

Meanwhile, in the shadows of the 
shipping industry, rumours have emerged 
of a potential takeover between Maersk 
Line and K Line, as the former looks 
to strengthen its position in the global 
market, following a profit loss of almost $1 
billion in Q2, 2016 compared to the same 
period in 2015.

In this edition, key contributors aim 
to provide an intelligent and insightful 

glance at bulk operations. Some highlights 
include DBIS, who explain the importance 
of implementing KPIs in bulk; TBA, who 
unveil the details of its recently launched 
online training portal for container 
terminal operators; and Navis, who 
explain how Business Intelligence tools 
can innovate the container terminal 
environment.

The last six months have also seen 
PTI implement a new initiative, which 
took the form of an eBook. PTI has 
now launched three eBooks: the first 
on container weighing, the second on 
cutting-edge automation, and a third on 
container weighing, which explore the 
effects of the new container weighing rule 
two months after its implementation on 
July 1, 2016.

PTI would like to acknowledge and 
welcome two new preferred partners TT 
Club, who is a specialist insurer for the 
transport and logistics; and INFORM, a 
company whose main focus is to provide 
agile optimisation software to improve 
operational decision making.

On behalf of the team at PTI, I hope 
that the ideas in this edition feed your 
curiosity and vision for the future, as we 
climb the proverbial ladder to increased 
productivity and efficiency on a global 
scale.

Michael King
Editor 

R.B.S.
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The events which unfolded recently, 
involving the collapse of Hanjin Shipping, 
the world’s seventh largest carrier by 
fleet capacity, has brought to light the 
brutality of the current state of shipping 
on carriers. It is this scenario which has 
brought into focus the fact that shipping 
lines are not as robust as they were 
following the financial crisis of 2008 – 
a time when not a single carrier sunk 
due to stifling market conditions; and 
while Hanjin is the first shipping line to 
announce a filing for court receivership, 
the question remains as to whether it 
will be the last.

French liner CMA CGM, as well as 
UASC, Cosco and Maersk have all seen 
major losses in Q2, 2016, underlining 

the crippling effects of overcapacity, low 
freight rates and weak global demand 
on the world’s big industry players. With 
ship scrapping, consolidation and vessel 
sharing agreements abound, it is with a 
sceptical eye that the industry examines 
the effectiveness of such measures amid 
the swinging pendulum of the current 
mismatch of supply-demand.

Despite these effects, some carriers, 
such as Maersk and CMA CGM have 
already announced plans to overcome 
industry woes, with the former announcing 
that it is considering a major two-way 
company split into a transport and energy 
company. Although it is unclear as to 
whether its terminal operating arm APM 
Terminals and its logistics unit Damco will 

be sold off, it offers a potential solution 
for lines looking to cut costs and thereby 
invent new ways to survive.

Hanjin’s collapse is causing freight 
rates to spike, which provides some 
f inanc ia l  so lace  for  l ines  such as 
Maersk who believe that this will help 
to boost profits, however, with three 
new alliances set to begin operations in 
2017, and a potential reshuffle in the 
ownership structure of global terminals, 
greater synergy and cost-savings could 
be achieved.

Simon Heaney of Drewry recently 
said: “M&A and alliance activity is the 
consequence of this weak market as 
a defensive strategy for carriers to 
survive. We do not expect alliances to 

THE DEMISE OF HANJIN
A GLOBAL SHIPPING OUTLOOK    
Michael King, Editor,  
Port Technology, London, United Kingdom
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ROUND UP: HANJIN SHIPPING COLLAPSE
In  2016,  Hanj in  sh ipping  faced 
repayments of US$1.1 billion, but were 
unable to make the payments and now 
face court receivership. Most recently 
Hanjin’s ships have been stranded 
at sea and unable to come to port, as 
ports fear lack of payment for handling 
cargo. The collapse of Hanjin is an 
extreme example of the issues many 
companies in the industry are facing 
and underlies issues of low freight rates 
and a slump in global demand. Most 
recently Hanjin has seen the beginning 
of the sale of its assets, and with some 
ports now accepting ships for handling, 
a bottleneck effect at many ports is 
slowing down processing of vessels and 
cargo. 

SPECULATION MOUNTS ON MAERSK 
TWO-WAY COMPANY SPLIT
Maersk’s structural review is set to 
take place in September, in which the 
option of splitting into two separate 
companies – one for transport and 
one for energy – will be discussed. This 
is an ongoing discussion, which will 
focus on ways to tackle a slump in the 
shipping industry, as companies look 
for different ways to cut costs, as well 
as adjust to the downturn in demand. It 
has also been recently announced that 
speculation is increasing with regards 
to its likely takeover of Japanese carrier 
K Line, as well as the uncertainty over 
whether APM Terminals and Damco 
will be sold off. 

DP WORLD AND HYPERLOOP ONE SIGN 
MAJOR MOU
A  v i d e o  r e c e n t l y  r e l e a s e d  b y 
Hyperloop One shows the signing of 
a Memorandum of Understanding 
(MoU) with DP World. The MoU was 
designed to facilitate the exploration of 
the Hyperloop One technology and its 
applications in the container handling 
industry, which will be trialled to and 
from Jebel Ali Port. The purpose of the 
technology is to create more efficient 
ports, in what is expected to be a 
game-changer in a terminal’s handling 
operations. When interviewed, Sultan 
bin Sulayem, CEO and Chairman of DP 
World said: “…this will re-engineer our 
thinking world-wide.”

ROTTERDAM TEST “WASTE SHARK” 
WATER DRONES
The Port of Rotterdam in the Netherlands 
has been developing an innovative way 
of creating a safer, cleaner and more 
efficient port, and it has found a ground-
breaking way of achieving this with the 
“Waste Shark”. The shark is actually a 
water drone, capable of carrying out 
surveillance at the port with real time 
camera feed monitoring. The drone 
can also filter and collect litter from the 
water in the harbours, as well as inspect 
structures and vessels, visualising them in 
3D. This is useful in places too dangerous 
or undesirable for manned solutions, 
including under jetties, bridges and other 
structures.

NAVIS ANNOUNCE SECOND ANNUAL 
INSPIRE AWARDS
Navis has announced the opening 
of submissions for its second annual 
Navis Inspire Awards. The Navis Inspire 
Awards recognise excellence throughout 
the shipping supply chain and celebrate 
terminal operators and ocean carriers 
using the broad suite of Navis’ solutions. 
Organisat ions including terminal 
operators,  ocean carriers,  vessel 
owners and port authorities have been 
encouraged to apply. The nomination 
categories are: Terminal Operations 
Optimization, Vessel Performance and 
Capacity Optimization, Innovation, 
Customer/Community Impact and 
Collaboration across the Container Flow.

CONTAINER WEIGHING E-BOOK: PART TWO
Port Technology International has 
announced the release of its Container 
Weighing E-book: Part 2, which is a 
collection of Technical Papers from 
industry  experts  expla in ing the 
developments since the SOLAS regulation 
on container weighing came into force on 
July 1, 2016. It offers an intelligent insight 
into the way that companies and carriers 
have tackled the new rule. The four 
papers to be featured in this edition are 
written by Beat Zwygart, Market Manager, 
Container Weighing at Conductix-
Wampfler; Simon Rush, Global Marketing 
Communication Manager at Trimble; 
Captain Richard W A Brough O.B.E., 
Technical Advisor for ICHCA International; 
and Nils Haupt, Head of Corporate 
Communications for Hapag-Lloyd.

NEWS IN BRIEF
By Kate Taylor

help on the rates side as they are not 
commercial agreements, but they should 
help to further reduce costs, which will 
help minimise the losses. Only when the 
industry has a better supply/demand 
balance that can support rate increases 
over a sustained period do we expect to 
see profits again.”

These developments also underline 
the next crucial step taken by carriers 
to protect themselves from losses, 
particularly that of HMM, whose recent 
‘Mini Alliance’ plan has been conceived on 
the basis of replacing services that Hanjin 
can no longer provide. However, whether 
or not alliances and cost-cutting measures 
can be effective and to protect against 
declining revenues remains to be seen. 
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GLOBAL ISSUES

“In my view, OBOR [One Belt One Road] is unique in 
two ways: it will bring more choice and more Chinese 
control. It will have important consequences for the whole 
world, including for Europe and it requires critical policy 
changes.”

Olaf Merk of the ITF at the OECD, Page 16



GLOBAL ECONOMICS
In the early aftermath of Brexit, the 
International Monetary Fund (IMF) 
published its new World Economic 
Outlook (WEO), where the organisation 
revised its previous growth forecast 
published in April. The global growth 
outlook for 2016 and 2017 has been 
reduced and according to the IMF, the 
deterioration reflects the uncertainty of 
Brexit’s economic consequences.

In general, growth expectations for 
global GDP have come down by 0.1 
percent for both 2016 and 2017. The 
drivers for this decline are the advanced 
economies, mainly the US and Japan. 
The advanced economies as a whole 

have been downgraded by 0.1 percent 
for 2016 and 0.2% for 2017 – and are 
now levelling at a 1.8% growth rate for 
both years. This might be the result of 
a normalised monetary policy in the US 
and an extraordinary monetary policy in 
Japan not being effective. 

The IMF does not expect the combined 
growth for the emerging markets and 
developing economies to be affected. 
Their projection remains at the same 
levels as in the April WEO – a growth of 
4.1% in 2016 and 4.6% in 2017. As the 
emerging markets rely on commodities as 
their main trade, this will not add to the 
headache for the currently depressed dry 
bulk shipping industry. 

DEMAND
The dry bulk commodity imports into 
and exports out of China we have seen in 
H1, 2016 are very positive – and nothing 
short of extraordinary. But, putting it into 
perspective, compared to the devastating 
freight rate levels over the same period, 
it highlights that something is very wrong 
in the dry bulk market. The market is 
nowhere near balanced.

BIMCO’s data on seaborne iron ore 
imports into China shows a growth of 9.6% 
for H1, 2016 as compared to H1, 2015. 
With seaborne coal volumes shipped 
into China during H1, 2016, which is  on 
par with H2, 2015, this represents a 5% 
growth on H1, 2015. A continued surge 

DRY BULK SHIPPING 
MARKET OVERVIEW AND 
OUTLOOK 2016
POOR FREIGHT RATES DESPITE STRONG 
DEMAND GROWTH FROM CHINA
Peter Sand, Chief Shipping Analyst, BIMCO
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in thermal coal imports seems limited, 
as hydropower electricity generation due 
to heavy rainfall is likely to squeeze coal 
consumption (used for power generation) 
yet again.

Among the minor seaborne 
commodities, Chinese steel product 
exports continue to support its high 
steel production – and therefore also the 
elevated imports of iron ore. Exports are 
up by 9.4% in H1, 2016 compared to the 
same period in 2015. Trade barriers being 
set up against Chinese steel, primarily 
in the Western hemisphere, have little 
impact as most steel is exported to other 
Asian countries. Steel exports have been 
a steady and solid trade compared to 
Chinese coal imports, which were down 
in Jan/Feb but very strong in May/June.

Also, as expected, we saw a new record 
of grain exports out of Argentina during 
H1, 2016, up by 42.1% year-on-year. 

At the same time, we witnessed 
appalling freight rates during the worst 
quarter ever (Q1, 2016) making it a 
terrible H1, 2016. Year-to-date, the Baltic 
Dry Index is down by 26% on last year’s 
performance.. 

On August 10, 2016, freight rate 
levels are merely covering operational 
expenditures (OPEX), with no contribution 
to cover overhead and financing costs. 
BIMCO expects the industry to be 
lossmaking for the full year.

The devastating freight rates have left 
asset values for dry bulk ships battered. 
A 2010-built capesize ship was valued by 
VesselsValue.com on August 1, 2014 at 
US$49.75 million. Two years later, that 
same ship had lost 57.3% of its value and 
is now worth only $21.25 million. The 
pain is felt across the fleet; worse for 
older ships and slightly less severe a drop 
in value for newer ships.

SUPPLY 
As 31 million DWT of new capacity has 
entered into the fleet since January 1, 
2016, the order book is slowly emptying. 
Currently standing at 110 million DWT, 
the order book is now down at a level 
not seen since late 2006. Forget about 
the order book-to-fleet ratio being at 
a 13-year low as that ratio is irrelevant. 
What matters is that the fleet will not 
stop growing unless an equal amount of 
capacity is demolished at the same time. 

So far in 2016, 23 million DWT has 
been taken out of the fleet and sold for 
scrap. This means the fleet, year to date, 
has grown by 1.1% by early August, 2016. 
This level of scrapping is as expected. 
Nevertheless, it is still worrying that the 

eaborne trade in dry bulk co odities
Volumes and year on year growth rates

Source: BIMCO, Clarksons, Chinese Customs
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level of demolition is not higher. The dry 
bulk industry is faced with the lowest 
earnings ever, with overcapacity being 
the main problem and demolition the 
silver bullet. Difficult as it is to part with 
your ship, it’s what the industry needs the 
most.

Over the course of the past two years, 
the dry bulk fleet (excluding handymax 
ships) has grown by just 2.3%. In contrast, 
the handymax fleet has grown by 12.9% 
- a net inflow of 308 new ships. None of 
the other dry bulk segments have grown 
substantially in numbers, but new ships 
have larger capacity than the scrapped 
ones, ensuring fleet capacity continues 
to grow.

This trend is set to conti nue for the rest 
of 2016, despite the fact that demoliti on of 
handymax and panamax ships has been the 
strongest in 2016 - relati vely. As handysize 
demoliti on has cooled off , while capesize 
capacity is steadily leaving the fl eet, 
compared to the full year in 2015.

The rate of slippage in deliveries 
remains very high, but is slightly reducing 
from the 50% seen during Q2, 2016. If 
this development continues, the fleet 
growth could reach 1.8% in 2016, which 
does not support an improvement in the 
market.

OUTLOOK 
Positive demand growth rates across the 
board for dry bulk commodities are high, 
and there is one that is ruling them all - 
iron ore. In H1, 2016 we saw a volume 
growth of 42 million tonnes of iron ore 

going into China, compared to a combined 
volume growth of 12 million tonnes for 
coal, soybeans and steel products on 
other Chinese trades.

Increasing demand for iron ore is 
strong on the best trade lane of them 
all - Brazil to China. Shipments on that 
trade were up by 24% to reach 98 million 
tonnes in H1, 2016 compared to H1, 
2015. Such a development used to mean 
much higher freight rates, but as 2015 
passed, spot rates for capesize ships were 
only modestly buoyed by volume growth 
on this trade. BIMCO believes that a 
significant part of the iron ore has been 
transported on ’Vale’s conveyor belt of 
Chinese-owned VLOCs’. If this continues 
to remove cargoes from the open market, 
volume growth on the Brazil to China 
iron ore trade - once the greatest driver 
of freight rates in the spot market - will 
no longer affect the spot market on this 
trade, nor the general freight market 
significantly.

Handymax ships, on the other hand, 
have seen a flurry of new ships delivered 
and have fared well due to the broad-
based demand growth outside the iron 
ore market. They will continue to do 
so. The fast growing handymax fleet, 
however, will also put a lid on ship-
owners and operators’ chances of lifting 
freight rates into really profitable levels.

Growing iron ore imports have not meant 
higher steel producti on in China. We can 
conclude that some of the much needed 
substi tuti on away from domesti cally mined, 
poor quality ore towards the import of 

higher iron content quality ores, and is 
happening at a fair pace.

This has stirred a surprising move by 
the Metallurgical Miners' Association 
of China (MMAC) who say the big three 
iron ore producers are ‘using low-priced 
dumping to crowd out higher-cost 
producers [in China]’. They claim 329 
mines were shut in 2015 and another 793 
closed in the first five months of 2016. 
The MMAC crying foul is unprecedented. 
But for the dry bulk shipping industry, 
substituting the higher cost produced ore 
in China delivers much needed volume 
growth at sea.

For the coming months: September-
November, BIMCO expects transported 
volumes to stay put - as the high volumes 
transported in recent months may have 
run ahead of underlying demand. Expect 
the freight rates to move up, down and 
sideways before moving up again in the 
fourth quarter of the year.
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China has proposed a new silk route, 
commonly referred to as ‘One Belt One 
Road’ (OBOR). What does it mean, what are 
its consequences and what does it mean for 
the European ports system? This article will 
provide some answers to these questions. 
It will also provide some recommendations 
for European policy-makers.  

The acronym hides a mysterious 
conceptual subtlety that intellectuals and 
policy-makers have only started to grapple 
with. What is OBOR: a strategy, an initiative, 
a proposal? What does it want: harmony, 
hegemony, mutual benefits? And what 
will it mean for the world: opportunity, 
challenge or something else? In my view, 
OBOR is unique in two ways: it will bring 
more choice and more Chinese control of 
global supply chains. It will have important 
consequences for the whole world, 
including for Europe and it requires critical 
policy choices.

MORE CHOICE
The global transport model has, for a 
long time, been very clear: air is fast but 
expensive, sea is slow but cheap. So, only 

high value added and highly time sensitive 
goods are transported by air, the rest by 
sea. There were always some options in 
between, such as rail and combined air-
sea transport, but these options were fairly 
marginal for goods transport between 
continents.

The OBOR initiative will change this 
model radically. Rail will become a real 
option for long-range freight transport. The 
most important reason is costs: over 2011-
2014 the ratio between Asia-North Europe 
rail freight rates and ocean freight rates 
has declined from 13 to 5. As rail volumes 
grow, this decrease in costs for the rail 
option will continue. For some origins and 
destinations, the door-to-door costs for the 
rail option might already be similar to the 
ocean option. Moreover, the global sulphur 
cap for shipping might double maritime 
transport costs by 2020. So, rail transport 
might become almost as cheap as ocean 
transport, but much quicker. This provides 
more choice and flexibility in supply chains, 
not only for flows between Asia and 
Europe, but also between Asia and North 
America; the US East Coast could be served 

via combined transport (rail between Asia 
and Europe and ocean between Europe and 
North America). So it is not so much ‘OBOR’, 
but rather multiple Belts and Roads. Rail 
transport will only be able to absorb a 
limited part of ocean transport, but for 
some industrial sectors, this will provide 
a real alternative. Think of automotive, 
telecom, components and consumer goods 
such as cosmetics.

MORE CONTROL
The new maritime Silk Road is not only a 
vision, but also an investment plan. The 
original map indicated various ports that 
would be the main nodes for this new 
Maritime Road. Most of the pieces of the 
puzzle are already in place. A simple look 
at the places outside China where Chinese 
terminal operators have concessions or joint 
ventures will be sufficient: the new maritime 
route is already almost a reality. Examples 
include Piraeus, Djibouti and Colombo, just 
to name a few. Some of the ports are no 
longer favoured or possible, so have been 
changed for others (Gwadar instead of 
Kolkata; Tanzania instead of Kenya).

CHINA’S ONE BELT ONE ROAD
WHAT IS BEHIND ITS MYSTERIOUS SILKINESS?

Olaf Merk, Administrator, Ports and Shipping,  
International Transport Forum (ITF) at the OECD
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OBOR is a state strategy, but implemented 
via ‘private’ terminal operators, that is: 
commercial enterprises owned by the state: 
most importantly China Cosco Shipping and 
China Merchants Holdings International. 
State-owned terminal operators are not 
exceptional. Some of the largest global 
terminal operators, such as PSA and DP 
World, are state-owned enterprises. The 
fundamental difference is that the Chinese 
terminal operators have a commercial 
strategy that seems to be defined – at 
least partly – in function of the geopolitical 
strategy of the state.

The missing pieces will be put in place 
in the next years, via new concessions, 
acquisitions and other sorts of cooperation. 
New terminal concessions could be for 
grasps in Venice (for a new offshore 
container terminal), Kuala Lumpur (a third 
container terminal at Port Klang) and 
Jakarta (phase 2 of New Priok). The financial 
problems of the shipping industry will help 
the Chinese, as some of the ailing shipping 
companies will divest their terminal assets 
to be able to pay their debts; this could help 
the Chinese to strengthen their presence in 
Rotterdam.

THE CONSEQUENCES
The impact of the OBOR-initiative could 
be spectacular. In Europe alone, it might 
dramatically reshuffle the ports hierarchy. 
For decades, we have had an entertaining 
debate on a possible shift of the traditional 
dominance of North European ports to 
South Europe; OBOR might actually make 
it happen. If the incredible growth rates at 
Piraeus since the arrival of Cosco are any 
indication, Europe might be up for a few 
other surprises. The position of Rotterdam 
as node in the land route surely provides it 
with opportunities, but it might go at the 
cost of some other ports. Will it in this 
constellation still make sense to have direct 
Chinese calls in the UK? Add to this the 
effects of Brexit, and we could fairly safely 
predict the end of sea-to-sea transshipment 
in the UK.

IS EUROPE PREPARED?
Europe has its own version of a trans-
national transport network, the Trans-
European Network-Transport, abbreviated 
as TEN-T. The difference between OBOR 
and TEN-T is striking: whereas OBOR is 
focused and externally oriented, TEN-T 
is characterized by fragmentation and an 
inward focus. This is most clearly illustrated 
by how ports are defined in TEN-T maps: 
as the points where the European network 
ends, rather than as connections between 
maritime and land flows. Where OBOR 
focuses on a dozen ports, TEN-T considers 
more than hundred ports as core ports. 
The European Commission loves to present 

TEN-T as a metro map; but the OBOR-map 
is more that of a high speed train. How do 
we deal with these fundamentally different 
approaches – and the lack of focus in the 
EU ports system as revealed by OBOR?

Europe has a critical choice to make: 
align to OBOR or propose an alternative. 
Alignment means: China defines for Europe 
what the gateways are into Europe. An 
alternative means: Europe defines what 
its main gateways to Europe are (not 100, 
not 50, but let’s say 10) and supports these 
massively; Venice and Piraeus could be 
among these gateways, but this is by no 
means self-evident. The critical question to 
ask would be: which choice would be most 
beneficial to European firms and taxpayers? 
The worst thing to do would just be to 
muddle through and act as if nothing has 
happened, because that will lead to a waste 
of money, without a better supply chain.

So what is needed is a real reflection 
on the EU ports system. Which ports are 
needed for which amounts of cargo and 
which types of ships; which investments 
are needed where, and equally important: 
where not to invest? OBOR provides a 
unique opportunity to reflect on creating 
more focus, coherence and value in the 
European ports system.

This article is a slightly revised version 
of a blogpost that appeared at www.
shippingtoday.eu, the shipping blog of Olaf 
Merk.
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Cargo movement shifts from one segment 
to another rather easily (except in some 
cases when cargo size and draft restrictions 
at ports play a role) in the dry bulk market 
compared to other sectors. So, an oversupply 
in one segment trickles down to other 
segments rather easily. Therefore, an 
oversupplied Capesize market will, in turn, 
impact Panamaxes in the long run, which will 
further go down to smaller segments.

The current nemesis of the overall dry 
bulk market finds its genesis into the huge 
oversupply built up in the excessive new 
orderings in the post 2007-08 period which 
were delivered during 2010-12. As a result, 
2012 saw the worst dry bulk in its history 
where the BDI went down to its lowest level 
and it looked as if the only way forward is 
an upward journey. The market did move 
upward for two years. The market did look 
like it was coming back to good days of net 
profits, recovering towards the end of 2014 
but the improvement was more because of 
a short-term supply crunch in 2014 when 
many dry bulk owners filed for bankruptcy 
and some of the vessels were not available 
because of legal tangles. 

The oversupply again caught up and the BDI 

reached to fresh lows in 2015 going further 
down in 2016. The sustained low earnings 
brought in some structural changes and the 
new orders almost dried up, many yards got 
bankrupt which in return were unable to 
deliver any further vessels, owners became 
cash-strapped and reached a position where 
they became unable to take any further 
deliveries. Slippages increased and as young 
as 11-year-old Capesize vessels were sent for 
demolition; as a result, the fleet contracted 
for the first time in 2016. This paved the way 
for a genuine recovery and the market has 
started moving up, though at a very slow pace 
as the oversupply remains huge.

BDI IMPROVES IN Q2, 2016 SUPPORTED BY 
INCREASED LAY-UP ACTIVITY
Extraordinarily prolonged downturn in the 
dry bulk market has pushed shipowners and 
charterers (for long-term) past the threshold 
of their endurance and they are resorting to 
cold lay-ups. As the BDI fell to its historical 
low earlier this year, the reported lay-up 
activity has increased from 13 vessels at the 
end of 2015 to 151 dry bulkers by the end 
of June, 2016. Drewry believes this number 
is going to remain high over the next three to 

six months as more shipowners will crumble 
under the pressure of low freight rates 
and negative day earnings for a sustained 
duration. These lay-ups, along with other 
factors, such as iron ore restocking demand 
in China have supported freight rates to an 
extent. Drewry is of the opinion that while 
cold lay-ups might help owners to manage 
their costs and minimise their losses, even 
a marginal recovery in demand will keep 
the freight rates on the path of recovery. 
However, if demand doesn’t improve, current 
oversupply in the dry bulk market is too wide 
a chasm to be bridged by lay-ups alone.

SLIPPAGES TO HELP CONTRACT OVERSUPPLY
Slippages have been historically high in 
the dry bulk sector, moving in tandem 
with dwindling earnings. Until the end of  
Q2, 2016, it has already touched highest 
ever recorded slippages at 50%. With most 
owners struggling to make profits with the 
existing fleet, a large number of orders have 
been cancelled, deliveries have been pushed 
back and many have been converted to 
tankers and other vessel types. As owners 
run into financial troubles, the Domino effect 
has led tofinancial troubles for the shipyards. 

ARE LARGE BULKERS MORE 
OVERSUPPLIED?
Rahul Sharan, Lead Research Analyst, Drewry
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DELIVERIES UNDER RISK AS YARDS GO 
BANKRUPT
Shipyards continue to be stifled by 
newbuilding order cancellations, stringent 
financing policies by lenders and a rise in 
wages at Chinese yards. Over the past year, 
20 yards have either gone bankrupt or have 
filed for bankruptcy.  Despite Beijing’s policies 
to promote shipbuilding, along with steps like 
transfer of direct benefits, the state-owned 
yards are still struggling and have started 
to file for bankruptcy. Wuzhou Shipyard, 
a subsidiary of Zhejiang Shipping Group, 
became the first state-run Chinese yard to 
file for bankruptcy in December, 2015, while 
another major shipyard Zhenjiang Shipping, 
a subsidiary of Sinopacific Shipbuilding, was 
declared bankrupt in 2016. Zhenjiang was a 
major state-run shipyard and was acquired 
and restructured by Sinopacific Shipbuilding 
in 2003. Sinopacific Shipbuilding is currently 
in a financial crisis and is closing down its 
Shanghai operations to cut costs.

Meanwhile, in the dry bulk market, 
apart from the 30 Valemax orders placed 
at the Chinese yards, all other orders in 
2016 have been placed at Japanese yards. 
Four Handysize vessels and two Panamax 
vessels were ordered at Oshima Shipbuilding 
Corporation. It is now pushing for the 2019 
slots as the yard is occupied for the next 
couple of years.

SHIPS AT RISK AT KOREAN YARDS TOO
The top three Korean yards - Daewoo 
Shipbuilding & Marine Engineering, 
Samsung Heavy Industries and STX Offshore 
& Shipbuilding Company went into heavy 
losses as demand for their product portfolio 
took a heavy biting. The lenders are scared 
of financing the shipyards as they are 
running into losses. South Korea’s Korea 
Development Bank (KDB) decided to avoid 
handling out large loans to single company 
or single industry. The bank will reduce 
the ratio of loans heavily focused on the 
troubled local shipping and shipbuilding 
sectors as part of its risk-management 
efforts. KDB is the main creditor bank of 
the three shipbuilders placed under court 
receivership. KDB and Korea Export Import 
Bank (KEXIM) have more than 50% of their 
exposure to shipbuilding sector. 

CHINA’S WIN-WIN STRATEGY
On the other hand, the ordering of 30 VLOC’s 
and strong buying interest of Chinese owners 
in secondhand market when the freight rates 
struggle at their bottom level shows the 
country’s strategy to gain in the current tide. 
Last year CMES purchased four Valemaxes 
from Vale and agreed a COA with the company 
that expects the ships to carry six million 
tonnes of iron ore from Brazil to China each 
year for 20 years, plus an optional five-year 
extension period. VMM has also acquired four 

second-hand VLOCs and secured a COA from 
Vale. The COA, which covers a period of 27 
years, will see the company transport about 
16 million tons of iron ore for Vale each year. 
China will benefit from economies of scale 
as transporting from world’s largest ship 
reduces cost of transportation. If shipping 
costs are low, China can drive a hard bargain 
and if the price of ore falls Vale absorbs the 
losses because after the capital costs are 
sunk the marginal revenue takes priority. 
Either way, China wins. This will also force the 
other suppliers like Australia to cut their iron 
ore prices in order to stay in the competitive 
market where the bargaining power has 
shifted to the giant buyer i.e. China.  While 
Brazil still has much to gain from the upside 
of a future tough ore market, they also have 
much to lose from the downside. China, on 
the other hand, has insulated itself from the 
downside under normal market conditions, 
but at the same time demonstrated a 
willingness to play hardball in pursuit of 
absolute gains from trade.

CHINA’S IRON ORE STORY
China's fresh iron ore appetite might revive 
other bigger vessels too. The sad story of 
China’s iron ore imports took a positive turn 
as the country’s imports started to pick up 
which has given some relief to the struggling 
Capesize segment which is evident by rise in 
Baltic C3 and C5 rates (Australia-China and 
Brazil-China iron ore route). But what led to 
the rise in China’s iron ore imports despite 

shrinking steel production? Firstly, the fall 
in domestic iron ore production was due to 
strong competition by the cheap imported 
iron ore as the price in the world market 
slumped as a result of oversupply and weak 
demand. Secondly, it was not feasible for 
the domestic iron ore producers to survive 
at negative margins as the cost of domestic 
iron ore production increased steeply due to 
rise in labour cost and high cost in iron ore 
production from low grade iron ore. China’s 
iron ore imports increased by around 10% 
this year so far while steel production has 
actually contracted compared to last year 
which is due to replacement of domestic iron 
ore production by imports. The increase in 
imports due to falling domestic production 
will result in increased employment of 
Capesize and VLOC vessels on Brazil-China 
and Australia-China route and improvement 
in freight rates on Baltic C3 and C5 

ARE LARGE BULKERS MORE OVERSUPPLIED? 

Rahul Sharan, Lead Research Analyst, Drewry 

Cargo movement shifts from one segment to another rather easily (except in some cases 
when cargo size and draft restrictions at ports play a role) in the dry bulk market compared 
to other sectors. So, an oversupply in one segment trickles down to other segments rather 
easily. Therefore, an oversupplied Capesize market will, in turn, impact Panamaxes in the 
long run, which will further go down to smaller segments. 

The current nemesis of the overall dry bulk market finds its genesis into the huge oversupply 
built up in the excessive new orderings in the post 2007‐08 period which were delivered 
during 2010‐12. As a result, 2012 saw the worst dry bulk in its history where the BDI went 
down to its lowest level and it looked as if the only way forward is an upward journey. The 
market did move upward for two years. The market did look like it was coming back to good 
days of net profits, recovering towards the end of 2014 but the improvement was more 
because of a short‐term supply crunch in 2014 when many dry bulk owners filed for 
bankruptcy and some of the vessels were not available because of legal tangles.  

The oversupply again caught up and the BDI reached to fresh lows in 2015 going further 
down in 2016. The sustained low earnings brought in some structural changes and the new 
orders almost dried up, many yards got bankrupt which in return were unable to deliver any 
further vessels, owners became cash‐strapped and reached a position where they became 
unable to take any further deliveries. Slippages increased and as young as 11‐year‐ old 
Capesize vessels were sent for demolition; as a result, the fleet contracted for the first time 
in 2016. This paved the way for a genuine recovery and the market has started moving up, 
though at a very slow pace as the oversupply remains huge. 
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BDI IMPROVES IN 2Q16 SUPPORTED BY INCREASED LAY UP ACTIVITY 

Extraordinarily prolonged downturn in the dry bulk market has pushed shipowners and charterers 
(for long‐term) past the threshold of their endurance and they are resorting to cold lay‐ups. As the 
BDI fell to its historical low earlier this year, the reported lay‐up activity has increased from 13 
vessels at the end of 2015 to 151 dry bulkers by the end of June, 2016. Drewry believes this number 
is going to remain high over the next three to six months as more shipowners will crumble under the 
pressure of low freight rates and negative day earnings for a sustained duration. These lay‐ups, along 
with other factors, such as iron ore restocking demand in China have supported freight rates to an 
extent. Drewry is of the opinion that while cold lay‐ups might help owners to manage their costs and 
minimise their losses, even a marginal recovery in demand will keep the freight rates on the path of 
recovery. However, if demand doesn’t improve, current oversupply in the dry bulk market is too 
wide a chasm to be bridged by lay‐ups alone. 

 

 

SLIPPAGES TO HELP CONTRACT OVERSUPPLY 
 
Slippages have been historically high in the dry bulk sector, moving in tandem with dwindling 
earnings. Until the end of Q”, 2016, it has already touched highest ever recorded slippages at 50%. 
With most owners struggling to make profits with the existing fleet, a large number of orders have 
been cancelled, deliveries have been pushed back and many have been converted to tankers and 
other vessel types. As owners run into financial troubles, the Domino effect has led tofinancial 
troubles for the shipyards.  
 
 
 
 

DELIVERIES UNDER RISK AS YARDS GO BANKRUPT 
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CHINA’S IRON ORE STORY 

China's fresh iron ore appetite might revive other bigger vessels too. The sad story of China’s iron 
ore imports took a positive turn as the country’s imports started to pick up which has given some 
relief to the struggling Capesize segment which is evident by rise in Baltic C3 and C5 rates (Australia‐
China and Brazil‐China iron ore route). But what led to the rise in China’s iron ore imports despite 
shrinking steel production? Firstly, the fall in domestic iron ore production was due to strong 
competition by the cheap imported iron ore as the price in the world market slumped as a result of 
oversupply and weak demand. Secondly, it was not feasible for the domestic iron ore producers to 
survive at negative margins as the cost of domestic iron ore production increased steeply due to rise 
in labour cost and high cost in iron ore production from low grade iron ore. China’s iron ore imports 
increased by around 10% this year so far while steel production has actually contracted compared to 
last year which is due to replacement of domestic iron ore production by imports. The increase in 
imports due to falling domestic production will result in increased employment of Capesize and 
VLOC vessels on Brazil‐China and Australia‐China route and improvement in freight rates on Baltic C3 
and C5 route as the supply of vessels remains in check. The freight rates on the Brazil‐China route for 
Capesize and VLOC vessels are expected to rise more compared to freight rates on the Australia‐
China route as the imports from the distant location is expected to be high. However, the comeback 
of laid up vessels in the picture might bring some disturbance in the improvement path of the 
Capesize segment.  
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route as the supply of vessels remains in 
check. The freight rates on the Brazil-China 
route for Capesize and VLOC vessels are 
expected to rise more compared to freight 
rates on the Australia-China route as the 
imports from the distant location is expected 
to be high. However, the comeback of laid 
up vessels in the picture might bring some 
disturbance in the improvement path of the 
Capesize segment. 

CHINA REPLACING MORE DOMESTIC COAL 
WITH IMPORTS
China plans to raise environmental standards 
in the coal mining sector in order to control 
the pollution created by the sector. According 
to a draft published by The Ministry of 
Industry and Information, the coal mines 
that fail to comply with standards set by the 

government will be given six months to 
rectify and would be closed if they fail to 
make any progress. The companies that 
continue to pollute the environment despite 
warning will be fined on a daily basis and 
forced to shut down. This is going to further 
accelerate cost of domestic coal production 
in the country and increase the plight of the 
ailing coal industry. The cost of domestic 
coal production rose steeply in last few 
months with rise in wage cost which led to 
substitution of domestic coal with cheap 
imported coal, which in turn led to shutting 
down of many coal mines in the region. As 
these environmental regulations on treating 
waste is going to further add on to the cost of 
coal production in China, it will become more 
difficult for the domestic coal producers to 
survive in the market due to cheap imported 

coal that is available. However, this could 
bring some respite to the shipowners. 

LA NIÑA EFFECT TO HELP RATES IN 2017
The El Niño effect, which brought warmer 
weather across the globe, is expected to be 
followed by its colder counterpart, La Niña, 
which is expected to bring heavy rains in 
some parts, including Australia as it has 
done in the past. La Niña was so severe that 
it hit 85% of Australia’s coal production by 
severe floods. There was massive congestion 
disrupting coal supplies at Australian ports 
which squeezed vessel supplies. This made 
fewer numbers of vessels available at other 
locations helping rates to improve. A similarly 
strong La Niña in 2017 could repeat the 
devastation and make many vessels wait at 
the Australian ports and thereby help rates 
in 2017. If this becomes a reality, the impact 
of the Chinese New Year holiday, which is 
expected to bring rates down, might get 
neutralised to some extent. 

Overall, it seems the dry bulk market has 
reached its bottom and the only way forward 
is to move upwards. This is another matter 
how flat the bottom is going to be. A lot will 
depend on how China’s imports shape-up.
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CHINA REPLACING MORE DOMESTIC COAL WITH IMPORTS 

China plans to raise environmental standards in the coal mining sector in order to control the 
pollution created by the sector. According to a draft published by The Ministry of Industry and 
Information, the coal mines that fail to comply with standards set by the government will be given 
six months to rectify and would be closed if they fail to make any progress. The companies that 
continue to pollute the environment despite warning will be fined on a daily basis and forced to shut 
down. This is going to further accelerate cost of domestic coal production in the country and 
increase the plight of the ailing coal industry. The cost of domestic coal production rose steeply in 
last few months with rise in wage cost which led to substitution of domestic coal with cheap 
imported coal, which in turn led to shutting down of many coal mines in the region. As these 
environmental regulations on treating waste is going to further add on to the cost of coal production 
in China, it will become more difficult for the domestic coal producers to survive in the market due 
to cheap imported coal that is available. However, this could bring some respite to the shipowners.  
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China plans to raise environmental standards in the coal mining sector in order to control the 
pollution created by the sector. According to a draft published by The Ministry of Industry and 
Information, the coal mines that fail to comply with standards set by the government will be given 
six months to rectify and would be closed if they fail to make any progress. The companies that 
continue to pollute the environment despite warning will be fined on a daily basis and forced to shut 
down. This is going to further accelerate cost of domestic coal production in the country and 
increase the plight of the ailing coal industry. The cost of domestic coal production rose steeply in 
last few months with rise in wage cost which led to substitution of domestic coal with cheap 
imported coal, which in turn led to shutting down of many coal mines in the region. As these 
environmental regulations on treating waste is going to further add on to the cost of coal production 
in China, it will become more difficult for the domestic coal producers to survive in the market due 
to cheap imported coal that is available. However, this could bring some respite to the shipowners.  
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ARE LARGE BULKERS MORE OVERSUPPLIED? 

Rahul Sharan, Lead Research Analyst, Drewry 

Cargo movement shifts from one segment to another rather easily (except in some cases 
when cargo size and draft restrictions at ports play a role) in the dry bulk market compared 
to other sectors. So, an oversupply in one segment trickles down to other segments rather 
easily. Therefore, an oversupplied Capesize market will, in turn, impact Panamaxes in the 
long run, which will further go down to smaller segments. 

The current nemesis of the overall dry bulk market finds its genesis into the huge oversupply 
built up in the excessive new orderings in the post 2007‐08 period which were delivered 
during 2010‐12. As a result, 2012 saw the worst dry bulk in its history where the BDI went 
down to its lowest level and it looked as if the only way forward is an upward journey. The 
market did move upward for two years. The market did look like it was coming back to good 
days of net profits, recovering towards the end of 2014 but the improvement was more 
because of a short‐term supply crunch in 2014 when many dry bulk owners filed for 
bankruptcy and some of the vessels were not available because of legal tangles.  

The oversupply again caught up and the BDI reached to fresh lows in 2015 going further 
down in 2016. The sustained low earnings brought in some structural changes and the new 
orders almost dried up, many yards got bankrupt which in return were unable to deliver any 
further vessels, owners became cash‐strapped and reached a position where they became 
unable to take any further deliveries. Slippages increased and as young as 11‐year‐ old 
Capesize vessels were sent for demolition; as a result, the fleet contracted for the first time 
in 2016. This paved the way for a genuine recovery and the market has started moving up, 
though at a very slow pace as the oversupply remains huge. 
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The importance of having reliable and 
accurate statistical data is crucial in all 
economic and social sectors. In the port 
area, until a few years ago, the most 
important data was that released by ports 
or port authorities. The reason for this 
lies in the fact that ports provide the data 
on punctuality and speed, usually one or 
two months after the end of a year.

EUROSTAT
In Europe, Eurostat collect, process and 
disseminate statistical data for ports. 
It does this through the cooperation 
of the National Statistical Institutes of 
the EU Member States. The methods of 
collection and processing are different 
from those used by individual ports. 
Also the timing of diffusion is slower, in 
December each year we know the data of 
European ports for the previous year.

Today, however, things have changed 
since the introduction of two European 
Regulations (No 1315/2013 and No 
1316/2013) that has attached great 
importance to statistics from Eurostat. 

This paper presents the differences 
about the traffic data of the main EU 
ports between Eurostat statistics and 
those gathered by ESPO (Association of 
European Ports - which makes use of data 
provided by individual ports).

This comparison has been tested for 
years at Italian ports. Table 1 takes into 
consideration only the ports that belong 
to the top 20 EU rank and also provided 
their data to ESPO (additional sources: UK 
Department of Transport and Assoporti).

WHY 2014
The year 2014 is taken as reference as 
it is the most updated according to the 
Eurostat source. It may be noted that, 
apart from London, data from ESPO is 
higher than that of Eurostat (or equal for 
the other UK ports).

Table 2 shows the complete data of 
Eurostat for the main European ports.

CONCENTRATION OF VOLUME
Another thing to note is that over time 
the degree of concentration of European 

ports has increased. The Top 20 ports in 
Europe in 2007 accounted for 40.6% of 
the total traffic while in 2014 have gone 
to 43.8%. The same thing happened 
for the first three ports, i.e. Rotterdam, 
Antwerp and Hamburg rose from 16.6% 
to 19.2% in the same period.

It is well known that, while Eurostat 
considers only the gross weight of goods 
handled in single port, usually almost all 
Port Authorities include in their statistics 
even the data referring to the tare of 
containers and, sometimes, even the 
tare of trailers or trucks. Table 3 focuses 
on the first 10 European ports, analysing 
the data by cargo type. General cargo 
includes containerised cargo, RoRo 
goods, and other goods.

If we consider that in 2014, according 
to Eurostat data, Rotterdam handled 
11.6 million TEU, Hamburg 9.8 million 
and Antwerp 8.8 million, and estimating 
that the average tare weight of each TEU 
equals to two tonnes, applying those 
corrections to the data of every port, the 
difference (i.e. ESPO vs Eurostat) for the 

EU PORT STATISTICS 
TEN-T REGULATIONS

Luca Antonellini, Italian Society of Transport Policy, 
Ravenna, Italy 
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Table 1: Gross weight of goods handled in each port (Y. 2014) – unit: thousand tonnes
*Source: UK Department for Transport
** Source: Assoporti

Table 2: Top 20 EU ports – Gross weight of goods handled in each port – unit: thousand tonnes. Source: Eurostat
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total traffic is the following: a) Rotterdam 
+0.0%; b) Antwerp +0.5%; c) Hamburg 
+0.1%. By making this type of correction 
(defining the new data as data equalised)  
to the traffic on the Top 20 Rank, all ports 
fall within a difference of 5%, excluding 
Valencia (+14%), Trieste (+18%), Genova 
(+8%) and Dunkerque (+20%).

It's important to note that both Eurostat 
and ESPO count the container traffic in 
transhipment two times, thereby causing 
an alteration between maritime traffic 
(i.e. goods with a hinterland destination) 
and port traffic (i.e. roughly cranes and 
RoRo movements).

Comparing the Port Authorities' data 
(equalised) and the Eurostat data for the 
period 2005-2014, the % change for the 
Top 3 European ports fall in range around 
-2% and +4%, with an high degree of 
reliability for the biggest European ports. 
The excellent quality of the data provided 

by the Port Authorities of the top 
European ports is not, however, typical of 
all the ports included in the top 20 rank. 
The Italian case (Genova and Trieste), for 
example, shows that the % change falls in 
the range of around +8% and +30%.

THE TEN-T REGULATIONS
The EU Regulation 1315/2013 (hereafter 
‘the Regulation’), as is known, establishes 
a new concept of the trans-European 
transport network (TEN-T) as expressed 
below:

“The trans-European transport 
network should best be developed 
through a dual-layer structure consisting 
of a comprehensive network and a 
core network based on a common 
and transparent methodology, those 
two layers being the highest level of 
infrastructure planning within the Union”.

Article 20 - point 2 - of the Regulation 
clarifies the criteria for inclusion of 
seaports in the comprehensive network. 
For the ports of the core network nothing 
is said apart from they should have "the 
availability of alternative clean fuels".

However, the preparatory work of the 
Commission shows that the core ports 
must meet at least one of the following 
criteria: 
• Seaports belonging to a primary city node
• To have a total annual throughput 

(taking as a basis the average of the 
most recent three years of Eurostat 
data) > 1% of the EU total through 
an interpolation formula that, for the 
i-th port, provides the sum of two 
separate addenda considered from 
the following categories: a) bulk cargo; 
b) non-bulk cargo, and the subsequent 
comparison with the average values of 
reference for each addend calculated 
for the whole EU seaports

• Access to NUTS 1 Region: The largest 
seaport per each NUTS 1 Region with 
access to sea, for each continuous 
coastline

EU Member States which have obtained 
the highest number of ports included in 
the core list were UK and Italy with 14 
ports each (considering Felixstowe and 
Harwich as different ports), and Spain 
with 13 ports.

The number of core ports proposed in 
2011 by the European Commission was 
increased during the process of approval 
of the Regulations by both the European 
Parliament and the Council. It’s important 
to note that the core requirement is the 
main element for access to most of the 
European funds allocated in accordance 
with the Regulation No 1316/2013, 
establishing the Connecting Europe 
Facility.

Table 3 Focus:  Top 10 EU Ports (Y. 2014) – unit: thousand tonnes
*Source: UK Department for Transport

BREXIT BLUES 

Britain leaving the European Union ‘Brexit’ 
will certainly influence the future port 
statistics in the EU. In 2014, UK ports, 
according to Eurostat, handled 503.2 
million tonnes of cargoes (13.3 % of the EU 
total throughput), ranking second after The 
Netherlands.

Of these, 45% were for traffic with other 
EU Countries (especially The Netherlands, 
France and Belgium both for imports and 
for exports).

It’s clear that the future of these trades 
will depend on several geopolitical factors 
including the exchange rate of sterling 
against other European currencies, the 
agreements to be signed in the field of 
foreign trade, and the rules on maritime 
transport goods (which are now more 
restrictive compared to other modes of 
transport).
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UNION ASSISTANCE 
In the transport sector, the amount 
of union financial assistance shall not 
exceed a maximum of 20% of eligible 
costs for infrastructure projects in ports 
that rises to 30% for projects relating to 
the Motorways of the Sea. For ports that 
belong to Member States eligible for 
funding from the Cohesion Fund, the co-
financing percentages are even higher. 

It’s therefore clear that belonging to 
the network of a ports core opens up 
great prospects for European funds for 
infrastructure development. The proposal 
of the Commission of 2011, concerned 
the ports traffic from 2007 to 2009, when 
the crisis was in progress, but 2007 and 
2008 were two very good years for the 
European maritime sector.

CORE PORT THROUGHPUT
European ports know that in the 
Regulation not all core ports exceed the 
threshold of throughput. For example, 
in Italy the other criteria were used 
to include Naples, Bari, Palermo and 
Ancona.  

However, the crisis has left its mark for 
the EU; the total traffic of 2014, in fact, 
is still more than 170 million tons less 
than in 2007. What if we were to apply 
the criteria of the Regulation to the 2012-
2014 period (the latest available data by 
Eurostat)?

The quotients EU 28 are equal to 
22.851 thousand tonnes for bulk cargo 
and 14.652 thousand tonnes for non-
bulk cargo (unitised and not unitised). 
The answer is that some European ports 
would not reach the criterion of traffic 
thresholds.

REVISION OF THE REGULATION 
One particular aspect of economic crisis 
– in  my opinion – is that if the Regulation 
saws its implementation today, e.g. La 
Spezia, the second Italian port gateway 
for containers (despite 1.26 million TEU 
assigned by Eurostat in 2014; 1.30 million 
TEU according to the Port Authority), would 
be excluded from  the list of core ports. 

The revision of the Regulation is 
scheduled for 2023, but from 2015 the 
Member States should report every two 
years to the Commission the changes 
that occurred to their programmes in a 
positive or negative way (for the latter 
over a statistical period of six years). 
Furthermore the concept of “core” node 
is not static but dynamic.

In order to have greater efficiency in 
the quality of European port policy, the 
number of ports belonging to the core list 
should be reduced overall.

The author would like to thank Mrs 
Sandra Bini and Mr Massimiliano Dumini 
for their collaboration on this piece.
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Figure 1 Comparison Espo (equalised) and Eurostat data for selected European ports – unit: change %
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WHAT DOES IT OFFER?
A recent overall study of the current logistics 
process makes it clear that all parties 
involved are developing activities and 
implement changes to make their own part 
of the logistics process as good as possible 
but with that they miss the total picture. 

In general, shippers demand better 
supply chain management and improved 
end-to-end chain visibility. To support that 
demand, a global logistic data backbone is 
currently in development.

THE CURRENT SITUATION
In the last decade we have seen numerous 
initiatives, discussions, events and seminars 
around electronic data exchange or 
e-freight. In most cases, these activities 
focused on a particular mode of transport 
or segment of the logistics chain and tried 
to bring parties together to come up with 
solutions for specific issues that were 
addressed.

Also, regulators are somewhat involved 

in these activities and we have seen the 
willingness and preparations from that 
side resulting in changed regulations, 
which enable the industry to implement 
developments that allow information to 
be transferred electronically besides the 
exchange of the old-fashioned paperwork.

During an aforementioned study the 
Air Cargo Data Exchange Infrastructure 
was looked at in detail, which led to some 
disturbing conclusions:
• Many regional networks operated by 

local Cargo Community Systems.
• Poor or duplicate interconnectivity 

between stakeholders based on 
commercial agreements or technical 
abilities.

• No reliable data change propagation 
mechanism.

• Obsolete pre-internet standards, 
technology and infrastructure.

• High barriers to entry – difficult for 
everybody and too expensive for most 
small and medium players.

• Disconnected processes (quoting, 
booking, execution, invoicing...)

Furthermore, it became clear that in the 
current process, a total of 21 documents are 
being sent 40 times in 20 different steps for 
each individual shipment.

The data entered on these documents 
was split up between so called ‘data owners’ 
being the party responsible for providing a 
particular data item. In total seven ‘data 
owner’ groups were defined and within 
these groups a total of 21 different data 
items were counted. 

When these outcomes were placed in a 
matrix it became clear that from the 21 data 
items, 16 of them were already repeated 
four or more times in the nine main 
documents involved in a shipment1

But, due to missing or incomplete 
connectivity, a lot of data is manually 
repeated, resulting in possible errors, higher 
costs, inefficiency and loss of time, just to 
name a few.

Although the focus for this exercise was 

A GLOBAL LOGISTICS 
DATA BACKBONE
Herman Teering, Managing Director, DGM Software Development Group; 
Robert Mellin, Strategy Development Manager for Business Line Industry & Society, Ericsson AB

SOFTWARE
DEVELOPMENT GROUP

1 Purchase Order, Invoice, Packing List, Certificate of Origin, House Waybill, Air Waybill, House Manifest, Customs Goods Declaration, Flight 
Manifest
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on air cargo, it is obvious the other modes 
of transport will show more or less similar 
outcomes. Add the fact that at least sea 
and air transport are in basis part of a 
multimodal transport chain, the outcome 
of the total data item repetitions will be 
much higher, which will result in even more 
complications, including possible errors and 
higher costs.

A system that truly supports the exchange 
of data between all parties involved in the 
logistics chain will solve many of the issues. 
Enter the ‘Logistics Data Backbone’.

A GLOBAL LOGISTICS DATA BACKBONE
First, what is the definition of a 'Data 
Backbone'?

“A data backbone is a combination of 
hardware, software and services that 
connect trusted users in order to provide 
secure, fast and reliable data exchange and 
increase business efficiency.”

The idea is to create a system that gathers 
information from the ‘data owners’ during 
the shipping process and makes that 
information available to relevant (trusted) 
parties so that data can be viewed, reused 
or added when the shipment goes from A 
to B. 

The Air Cargo Data Exchange study shows 
that using such a system could reduce 
the number of times the mentioned 21 
documents are sent to just one instead of 
40 and that it would reduce the required 
steps to do so to just 12.

An overview of the advantages of a Data 
Backbone are listed further in this article 
but the  number of reductions in sending 
documents is a huge time and cost-saver. 
A Logistics Data Backbone would need to 
comply with some basic demands to be 
useful. 

It should be an open, multimodal 
platform. Not that it should be freely 
accessible for each and every one with 
a computer, access should of course be 
authorised but not limited to just a few 
parties. All parties involved in the industry 
should, after being verified, be able to 
have authorised access to the information 
relevant for their business and customers 
only.

As indicated, the system should cover 
the entire supply chain (end to end/door to 
door) and actors, such as:
Business: shippers, consignees, banks
Logistics: airlines, FFs, GHAs, GSAs, 
integrators, truck, train, brokers... 
IT: CCSs, system and service/software 
providers...
State/Regulatory: customs, regulators, 
chambers of commerce...

It should also prioritise on the support 
of efficient operations, provide piece/item-
level tracking (status+geo) across multiple 

actors, support B2B, B2C, C2B, C2C, B2G, 
G2B flows, and enforce real-time master 
data management by its rightful owner.

All above implies that a lot of things 
need to be in place to make this work but 
above all, a data backbone for logistics 
should be highly secure and not owned by a 
commercial entity for obvious reasons!

THE BOTTOM LINE
There should be benefits for all parties 
involved to make a Logistics Data Backbone 
a success. Some benefits are obvious and 
will quickly pay off, while others need time 
to be proven. Below is a list of possible 
advantages for parties involved (See table 
on the next page):

However, it’s not only positive news as 
the following also needs to be considered:
• The changing landscape might kill 

some businesses that are not able/
willing to change or they may lose their 
competitive advantage.

• Change management is required!
• The vendor lock-in due to complex EDI 

links disappears. Depending on your 
business, that might be positive or 
negative.

• Confidential info/customer data is 
located in one system.

• Duplication of data will most likely occur 
in the beginning (old legacy system and 
new) which will add some costs.

• Loss of control in case of a system failure, 
potential down-time and data-quality. 
Redundancy will be required but there is 
always a risk.

• You most probably cannot share routing 
sensitive information or customer 
sensitive info in the system.

• Readiness to engage from some 
authorities as we have seen in the past 
with other initiatives

• Increase of transparency increases 
competition, also here depending on 
your business that might be positive or 
negative.

• Last but not least, is the solution and 
technology trusted in the beginning?

Finally, the impact for the IT community is 
significant as it all depends on how well they 
are able to adapt their current solutions to 
this new approach or develop complete 
new solutions and tools which make use of 
the Data Backbone. 

As said, the Logistics Data Backbone 
is currently being developed and things 
are moving fast. The difference with 
other projects is the fact that shippers are 
involved in this project and are the biggest 
supporters and contributors. 

Without shippers, there are no shipments 
so when the most important parties in the 
Logistic Chain step in to push such a big 
project, it might well be the biggest game 
changer of the last decades in our industry.
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Shipper 
• One electronic communication line 

(single window)
• Documented events turns into track 

and trace information
• Real time track & trace and early 

warning
• Info arrival prior to goods
• Pro-active failure management 

towards the end customer
• Event management
• Exception and acceptance handling
• Ease to change provider/supplier
• Low investment for small shippers 

to connect
• Include letter of credit and DG 

management process electronically 
into total solution

• Improved inbound visibility
• Automatic & accurate CO2 reporting 

E2E

LSP/Freight Forwarder 
• Same as for shipper, as similar 

relationship with other parties
• Resource and capacity planning
• Spend energy and cost on sales and 

not back office work
• Increased fill rates by consolidating 

cargo
• Will impact on business model to 

some extent, but will bring new 
benefits and services

• Better customer service
• Increased events quality
• Improve planning capacities by not 

only pulling needed info 
• Reduced risk of errors  (unique IDs)
• Less paperwork
• Document sharing (TC, export 

controls)

Carrier
• Resource and capacity planning
• Waiting/idle time and yield
• Visibility and control of volumes and 

where it is (T&T)
• Resource and capacity planning for 

optimisa-tion
• Not only “pull” information for 

planning
• Spend energy and cost on sales and 

not back office work
• Increased fill rates by consolidating 

cargo
• Single interface & get rid of paper
• Develop new business ( sell directly 

to SME) 
• Better utilisation (-/-30%)
• TAT time reduction
• Simplified compliance checks

Ground/Terminal Handling Agent
• Same as shippers, forwarders, 

carriers
• Resource and capacity planning
• Reduced dependency of individuals
• Easy access to documents
• Single system to interface
• Reduced complexity and improved 

data quality
• Increased planning capabilities
• Reduced paper and system clutters
• Speed in processes
• Ease in claim handling

Customs
• Visibility, transparency, efficiency, 

profitability
• Risk analysis
• Compliance verification and 

embargo fulfillment
• Security and border management 

process
• Trade facilitation
• VAT & duty collection faster and 

easier 
• Pre-declaration and clearance
• Supports single window lead by 

WCO

Authorities
• Harmonisation between 

governmental bodies
• Consolidated statistics availability to 

Eurostat (and national)
• Dispatch to right authorities 

depending on goods
• Targeted regulations based on 

commodity type.
• Police authorities ability to scan for 

“risks/threats” and profiling
• Medical authorities compliance, 

animal decease
• Communication on new regulations
• Harmonisation between 

governmental bodies
• Environmental and dangerous goods 

reporting
• Easier connection to single window 

in other regions
• Risk mitigation and evaluation
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This paper has been written to introduce 
an approach to vessel planning and 
scheduling that can return million-dollar 
savings per terminal per year.

For supply chains that involve the 
chartering of vessels, demurrage is seen 
by many organisations as an inevitability 
of moving cargoes. Billions of dollars 
of demurrage charges are levied each 
year across the bulk shipping sector. In 
today’s world, with commodity prices 
depressed, demurrage is increasingly 
being seen as a cost that needs to be 
addressed. Fortunately, with the advent 
of new technologies and vessel planning 
techniques, vessel schedulers are moving 
away from spreadsheet solutions and 
reaching for new scheduling technology. 
This paper introduces a new approach to 
vessel scheduling that can return significant 
demurrage savings.

Profit driven supply chains, such as the 
oil industry, sometimes overlook the cost 
side of the equation because the profit per 
vessel movement significantly outweighs 
the cost of the vessel charter and any 

potential demurrage. However, when we 
consider demurrage costs quickly add 
up to millions of dollars, then it is easy 
to understand why a new approach to 
scheduling is attractive, especially when 
this approach highlights opportunities to 
save demurrage and increase profits.

A NEW APPROACH
Applied Modelling Algorithms (AMA), are 
intelligent applications designed to find 
the best scheduling options. They can 
be configured to take demurrage into 
account when evaluating the best possible 
schedule, and at the same time ensure 
higher business priorities are maintained. 

They utilise computer optimisation and 
simulation techniques to compare and 
contrast the options of bringing different 
vessels and cargoes into port. This is 
achieved by creating a computer model 
of the terminal that accurately defines the 
operating capability and the limitations of 
that particular terminal. This will include 
the number of available berths, the 
availability of facilities at each berth to 

process certain cargo types, the movement 
resources, such as availability of tugs and 
pilots, the availability of landside resource, 
such as mooring gangs, transfer lines, 
storage tanks etc. In tidal waters, tides, 
draft and other channel constraints can 
also be modelled. The result is a tool which 
the vessel scheduler can use in conjunction 
with product co-ordinators to create a 
schedule which can focus on both profit 
and cost.

It is important to remember that 
this is not a process which can be fully 
automated, the scheduler remains 
in control. The vessel scheduler can 
operate safely in the knowledge that 
the scheduling application has taken 
a series of terminal constraints, safety 
factors and resource availability into 
consideration when proposing a new plan 
or validating a manual vessel move. These 
considerations would have otherwise 
needed to be performed manually. The 
plan also benefits from the algorithms 
ability to identify the best schedule 
by evaluating considerably more 

HOW TO REDUCE YOUR 
DEMURRAGE BILL
Simon Shore, Managing Director, Cirrus Logistics Ltd
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permutations of vessel/cargo movements 
than can be done manually. 

There are many ways demurrage can be 
reduced and profits enhanced. Below are 
three points to consider:
1. Do you currently ensure the schedule 

has been tested against both short term 
and long term demand? The number 
of factors that need to be taken into 
account when planning vessel calls 
to reduce demurrage are numerous. 
Neglecting to test a schedule’s 
compliance with the terminal 
infrastructure, resource availability, and 
maritime regulations will result in the 
schedule being unworkable, increasing 
the likelihood that demurrage will 
be incurred. This must be done for 
the long and short term horizons. 
Typically, because spreadsheets take 
a long time to construct, more time 
is spent managing the next 24 hours, 
which allows potential bottlenecks to 
be overlooked in the coming weeks. 
Having the capability to test your plan 
into the future improves its validity and 
credibility, increasing the likelihood it 
will be consulted by stakeholders across 
the wider supply chain.

2. Can ETA changes be easily managed? 
Accept that your schedule will get 
disrupted and have a means of 
managing changes. The best laid 
schedules will, due to ETA changes, 
equipment failures, weather, result in 
the need to re-schedule. If the process 
of re-scheduling is too laborious, your 
ability to find an optimum new schedule 
will be hindered. This can lead to more 

buffer time being built into the schedule, 
which results in more demurrage being 
incurred and less opportunity to benefit 
from spot cargoes. It is therefore 
important that a scheduling application 
is in place, which can quickly find the 
best solution and minimises the impact 
on other vessel movements.

3. Do you have the time to evaluate the 
impact on demurrage of every ETA 
change? Determining the implications 
of every ETA change and updating the 
schedule based on least disruption 
and demurrage is complex and time-
consuming. Many schedulers find 
they do not have sufficient time to 
take account of demurrage when 
evaluating scheduling options and 
still meet the publishing timeline. 
However, the schedule is always subject 
to ETA changes and these present 
opportunities to refresh the schedule 
and potentially reduce demurrage. 
Using a scheduling tool that presents 
the demurrage consequences of a 
particular plan and highlights which 
vessels are incurring demurrage is a big 
step forward to reducing a terminal’s 
demurrage bill.

A FINAL THOUGHT
In our research we have seen terminals 
benefit from between 19 and 23 percent 
in annual savings on their demurrage bill. 
When you consider those terminals had 
multi-million-pound annual demurrage 
bills you can appreciate these savings more 
than warrant the investments needed in an 
intelligent AMA scheduling system.
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“For KPIs to work, they need to reflect the goals of a 
business (in this case reduce OPEX) whilst at the same 
time they must be easy to understand by all stakeholders 
and based on true data.”
David Trueman of DBIS, page 36

DRY BULK AND SPECIALIST 
CARGO HANDLING



Siwertell is well established as a supplier of 
high capacity screw-type unloaders to the 
power generation industry. Its most recent 
delivery in this sector was to Zhongshan 
Thermal Power Company Ltd, part of the 
Guangdong GHD Group.

Zhongshan predicted that it would need to 
handle an increase of 1.8 million tonnes per 
year in coal demand resulting from the major 
expansion project at its coal-fired power plant 
in the Guangdong province of China.

The power station’s existing 50MW and 
60MW coal-fired units will be augmented 
by two new 300MW units, which have been 
completed and will soon be operational.

Coal for the power station is sourced 
mainly from mines in China, transported 
by river to a nearby transfer terminal. From 
there it is delivered to the power plant 
by barges. The target for the unloading 
arrangement to maintain the plant’s coal 
supply is to discharge an average of five 
1,000 dwt barges a day.

Towards the end of 2014, following 
a careful assessment of the expanded 
plant’s operational and environmental 
requirements, Zhongshan placed an order 
for a Siwertell 790 D-type unit with a 
continuous rated capacity of 1,400t/h and 
a peak capacity of 1,600t/h to serve as the 
plant’s primary coal unloader.

Zhongshan also ordered a small 400t/h 
grab crane from a different supplier 
to provide unloading flexibility and 
operational continuity when the Siwertell 
machine is undergoing maintenance.  

Factors influencing the company’s choice 
of unloader type and supplier included 
the totally-enclosed nature of a screw-
type system that ensures clean operations 
and eliminates spillage. Testimonials from 
existing operators of Siwertell unloaders 
regarding quality, performance, efficiency, 
reliability and aftersales service provision 
were important factors in Zhongshan’s 
choice of Siwertell as a supplier. 

DELIVERY AND ACCEPTANCE TESTS
Despite an initially tight agreed time-
scale, the client requested an accelerated 
delivery schedule which Siwertell were 
able to meet. As part of the acceptance 
and commissioning process, we were 
contractually obliged to carry out 
performance tests to confirm that 
the unloader could meet the required 
unloading rate and that the on-load power 
consumption was acceptable.

The unloader exceeded the specified 
unloading rate and power consumption 
was 59 percent less than the maximum 
figure permitted under the contract.

Zhongshan Thermal Power was very 
pleased with our input during the 
project and publicly demonstrated this 
by presenting Siwertell with awards for 
‘best individual on site’ and ‘best progress 
management’ at a ceremony held at the 
power plant in mid-April.

Siwertell’s Chinese office was an 

SIWERTELL COAL 
UNLOADER FOR CHINA
MEETING COAL DEMANDS AT EXPANDED  
POWER PLANT
Per Hansson, Contract Manager, Siwertell
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important connecti on point throughout 
the project, providing an essenti al and 
natural line of communicati on with the 
client, who was able to contact the same 
offi  ce and the same personnel, providing 
valuable, reassuring levels of conti nuity 
and consistency. 

COMMITMENT TO LONG-TERM SUCCESS
Siwertell ensures that customers receive 
the best performance possible from its 
products for as long as possible. It has a 
global sales and service network and can 
also off er remote diagnosti cs, advice and 
fi xes for suitably equipped products.

The Zhongshan Thermal contract included 
the provision of on-site maintenance and 
operator training, while earlier on in the 
project, Siwertell introduced its service 
department to the operator to discuss 
maintenance arrangements.

By ensuring correct operati on and 
an appropriate maintenance regime, 
Zhongshan Thermal will benefi t from the 

long-term operati onal advantages off ered 
by its Siwertell unloader. A well-kept and 
maintained Siwertell machine will not only 
off er clean and environmentally-friendly 
operati ons, it will also deliver excepti onal 
reliability. 

Our service portf olio includes 
elements such as spare parts, service and 
maintenance, repairs, inspecti ons, training 
and planned maintenance contracts. To 
extend a machine’s working life, Siwertell 
can advise on and perform modernisati ons 
and upgrades, bringing machines up to 
the current specifi cati ons. It fi nds that 
most dry bulk operators value eff ecti ve 
maintenance programmes. A growing 
number appreciate the advantages off ered 
by planned maintenance agreements, which 
it markets as Siwertell CARE. These modular 
service contracts can be tailored to suit a 
customer’s specifi c needs while taking into 
account factors including materials handled, 
intensity of workload and the operator’s on-
site maintenance capabiliti es. 

ABOUT THE AUTHOR
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fi eld of global dry bulk handling for more 
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aft er sales and project management. 
He graduated with a B.Sc. in mechanical 
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worked in various positi ons within material 
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For the production of all goods and energy, 
raw materials are the basic ingredient. 
Therefore, raw materials are shipped in large 
quantities worldwide. All materials have their 
own properties and for fast and efficient 
handling, specific grab solutions are required. 
The most efficient and reliable grabs for 
handling large amounts of bulk material are 
rope-operated mechanical grabs. These grabs 
have a beneficial ratio between dead weight 
and grabbing capacity.

Bulk materials have properties from 
extremely light to very heavy; and from fine 
and free flowing to coarse and abrasive. 
There is a wide range of bulk handling grabs, 
optimised for specific materials. Clamshell 
grabs can be used for most bulk materials. 
For certain materials or specific operations 
other grabs are a better solution. Hereafter 
the scope of application and working of the 
different grab models is described.

WORKING OF A CLAMSHELL GRAB
In order to get a good filling a clamshell grab 
must be able to penetrate the bulk material. 
This is the case for all fine and free flowing 
materials like coal, agribulk and fertiliser. A 
standard clamshell grab with normal digging 

force is suitable for this operation. See 
opposite the infographic of the working of 
this kind of grab:

For more difficult to penetrate materials, 
like iron ore, a heavy duty grab with more 
closing force is required. The higher closing 
force is generated by applying more rope 
sheaves in the grab. These grabs have more 
dead weight by which the digging force will 
increase as well. See below the infographic 
of this heavy duty grab for ores. Besides the 
higher weight and closing force this open 
model grab has a wide spread for collecting 
the material from a bigger surface.

In general it can be said that larger pieces 
create more resistance, making it more 
difficult for the shells to dig into the material. 
Normally clamshell grabs can be used for 
material with particle sizes up to about 
50 mm. Larger pieces will have a negative 
effect on the grab filling. When the material 
contains many lumps it will have too much 
‘digging resistance’, the grab shells can’t enter 
the material and the grab filling will be poor.

WORKING OF A TRIMMING GRAB
Trimming grabs are ideal for handling coarse 
and lumpy material. These materials are 

practically impossible to penetrate. Instead of 
digging into the material, trimming grabs can 
“scrape” the material together and even with 
low material levels, the grab shells can still be 
filled completely.

Trimming grabs are suitable for particle 
sizes from 50 to 250 mm. For larger pieces an 
orange peel grab is a better solution.

WORKING OF AN ORANGE PEEL GRAB
Like a clamshell grab, an orange peel grab has 
to dig into the material for a good filling of the 
shells, but where a clamshell grab has two long 
cutting edges for penetrating the material, an 
orange peel grab has six or eight sharp shell 
points to penetrate the material. Besides this 
lower ‘penetration resistance’, the closing 
force of the whole grab is concentrated only 
on these shell points.

These two factors, in combination with 
‘flexible arm and shell joints’, make it possible 
for an orange peel grab to penetrate difficult 
materials with small intermediate spaces. 
The working is made clear in the info graphic 
below.

Orange peel grabs are suitable for stones 
and rocks from 250 mm up to 2-3 metres. 
Another material that is commonly handled 

A SPECIAL GRAB FOR EVERY 
TYPE OF BULK MATERIAL
Peter Visser, Sales Director and Co-owner, Verstegen
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with an orange peel grab is scrap.
Because of openings between the shells 

(and the flexible joints) smaller pieces can 
fall out. Therefore orange peel grabs are 
not suitable for handling sand, gravel and 
aggregates.

ENVIRONMENTAL FRIENDLY GRABS
For handling fine materials a grabs with high 
enclosed shells will minimise material loss and 
environmental pollution. With these shells 
the influence of the wind on the material 
inside the grab is minimal. 

WORKING OF A SINGLE ROPE GRAB
This type of grab is especially designed for 
cranes with a single drum and is normally 
used when port cranes are not available 
and ship board cranes must be used. Most 
of these ship cranes are single drum cranes 
that cannot operate 2-4 rope grabs, however, 
the single rope grab is able to connect to any 
crane

Most  single rope grabs are provided with a 
mechanical hook system to secure the closing 
of the grab. To open the grab, this mechanism 
must be uncoupled. Besides the completely 
mechanical grabs with a touch-and-go 
opening system, there is a manual opening 
system (by pulling a tagline) and a remote 
control opening system.

WORKING OF A DREDGING GRAB
For underwater operations, it is advised to use 
special grabs for digging operations, which 
includes clay and hard ground covers, as well 
as grabs for maintenance dredging (mainly silt 
and mud). The grabs are available in two and 
four rope versions. The inner side of the shells 
are smooth without any abrupt transitions, 
which minimises resistance during digging 
into the bottom and also makes it easier to 
unload sticky materials, such as clay and mud. 
The dredging grabs have a volume of 16 cubic 
metres and a deadweight of 25 tonnes.

For hard layers and difficult to penetrate 
materials, it is recommended to use  lips 
with teeth. There are bottom lips with 
removable or exchangeable teeth and lips 
with permanent teeth (cut from the bottom 
lips).  Permanent teeth (cut into the bottom 
lips) are very suitable for extreme hard layers.

CHOOSING THE RIGHT GRAB 
The material which has to be handled is very 
important for choosing the right grab for your 
operation. This together with the capacity 
and the type of crane and the specific 
characteristics of your loading or unloading 
operation will determine the type of grab 
best suitable. Choosing the right grab is 
extremely important for making your logistic 
operation profitable. A difference of 10% to 
20% in capacity can easily occur per cycle. In 
case of transhipment of large amounts of bulk 
material this results in a huge capacity loss. 
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Most organisations use some kind of 
Key Performance Indicators (KPI’s) to 
manage their business even if they are 
only measuring the financial aspects 
reflected in the profit and loss figures. 
The manufacturing sector has been using 
KPIs as a means to measure and improve 
productivity for many years. However, this 
methodology has been slow to find its way 
into the bulk terminals sector despite the 
fact that the sector is currently operating 
in a challenging economic environment 
with low commodity prices and pressure 
to reduce on-costs. Because this downturn 
followed a boom many capital investments 
are struggling to deliver a return on 
investment at the current volumes and 
to maximise value operators need to turn 
around vessels, trains, barges and trucks 
more efficiently. 

For KPIs to work they need to reflect 
the goals of a business (in this case 
reduce OPEX) whilst at the same time 
they must be easy to understand by all 
stakeholders and based on true data. 
For KPIs to be effective it is not enough 
in itself to measure; the information 

needs to be acted upon to improve the 
operational performance.

OEE
Overall Equipment Effectiveness is a 
performance based KPI designed to 
measure the availability, speed loss and 
output quality of a process and can be 
applied very successfully to the bulk 
terminal sector. OEE has several advantages 
over other methods because one figure 
connects all of the parameters measured, 
it is easy for operators to understand and 
influence the outcomes.

The standard OEE calculation used in 
the manufacturing sector uses the quality 
parameter to temper the desire to increase 
productivity beyond the point where the 
end product is of a saleable quality. In the 
bulk sector, where the process is moving 
cargo from A to B, the quality parameter is 
difficult to use effectively. Possible quality 
parameters are spillage and/or vessel 
damage on the basis that if the terminal 
overextends its capability these two 
issues are more likely to occur. However, 
it is very difficult to measure these factors 
and therefore we propose that the quality 

UTILISING KPI’S 
OPTIMISING BULK TERMINAL PERFORMANCE

David Trueman, Sales Director, 
DBIS, Doncaster, UK 

Availability = Actual Production time / Planned Production time

Performance = Current Run rate / Ideal Run rate

Quality = Good Product / Total Product

OEE = Availability x Performance x Quality

The OEE Calculation
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parameter is disregarded. The calculation 
we propose is to the right: 

WHAT TO MEASURE
When measuring availability and speed 
loss it is important to focus on the cause 
which can be influenced by the terminal. By 
disregarding factors such as weather delays 
and planned maintenance, operators can 
focus on areas where they can improve 
performance. 

ROOT CAUSE ANALYSIS
Knowing that losses are occurring doesn’t 
improve performance, therefore analysis 
of the root causes of stoppage or speed 
loss is necessary for improvement to 
take place. It is an obvious statement 
but focusing on the largest causes of 
underperformance brings about the most 
significant gains. Root cause analysis is 
the process of investigating the overall 
affect to determine the specific reasons, 
which can then be focused to bring about 
improvement. Typically, there are quick 
wins which bring instant improvements to 
the OEE figure and here are a number of 
examples:
• Stop the feed not the conveyor system 

for minor stops
• “Hot swap” at shift changes
• Find the TPH bottleneck and remove it
• Equipment checks during weather delays

• Cream dig the next hatch whilst the 
dozers are cleaning up

• Renegotiate rates on known bad ships 
or cargoes

Most of the above are achievable just by 
a change in philosophy and improvements 
to planning. Bottlenecks can be less easy 
to solve without capital investment, 
however in our work with our clients on 
de-bottlenecking we have discovered some 
surprising restrictions on performance. 
These include false assumptions relating to 
design capability which have become the 
norm anecdotally.

GOOD DATA
For a program of continuous improvement 
to have the confidence of the stakeholders 
the data used to measure needs to be 
from trusted sources. As a minimum it 
is recommended that the ‘Statement of 
Facts’ be utilised for measuring vessel 
related performance, as this is the basis for 

the commercial contract and is validated 
by a number of stakeholders. There may 
be some inaccuracies in the time stamping 
or root cause but at least it is considered 
to be the one version of the truth. Pencil 
and paper are not ideal for this and real 
time sources such as terminal operating 
systems, automation and weighing 
equipment are far more reliable. Data from 
these type of systems is often date and 
time stamped proving its accuracy.

A combination of statement of facts 
and electronic systems can allow root 
cause analysis to pinpoint key losses 
in performance, especially around the 
beginning and end of stoppage events. 
For example, during a hatch change 
or weather delay drivers may take a 
break or small maintenance tasks may 
be performed. Understanding and 
minimising the difference between when 
the ship was ready to restart and when 
it actually restarted can bring about real 

Actual Availability X Actual Tonnes Per Hour

Planned Availability   Design Tonnes Per Hour
X 100  =  OEE

90 Hours X 960 TPH

96 Hours  1500 TPH
X 100  =  60%      OEE

An example of this calculation is shown here:
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improvements in productivity over the 
whole loading or discharge process.

PLANNING AND COMMUNICATION
For all terminals it is easy to blame the 
upstream and downstream modes for 
delays at the terminal because there are 
elements of the rail and vessel activities, 
which are outside the control of the 
terminal. This is not a reason to accept 
the status quo and improvements in 
planning processes and communication 
with third parties can greatly improve 
efficiency in these areas. Learning through 
communication, exactly what is due to 
arrive and precisely when it is due to arrive 
allows the terminal to reduce set up times, 
clean down routes, clear space and make 
resource available to optimise the aspects 
of the process which can be controlled.

CONCLUSION
The reason for implementing KPIs and a 
continuous improvement strategy needs 
to be reflected upon as efficiencies are 
realised. Turning ships around more 
quickly can reduce demurrage costs and 
deliver additional revenue from despatch; 
however this is only part of the business 
case. If every ship is turned around more 
efficiently, more berth slots can be created 
to accept more ships, thereby generating 

more revenue. If ships can be processed in 
normal working hours, overtime premiums 
can be reduced. These same factors can 
be applied to rail and truck processes. A 
by-product of the efficiency gains is better 
service to customers, which in itself can 
generate additional business.

At the beginning of the article we 
stated that the state of the P&L figures 
of a business was the most obvious 
performance indicator. By utilising an OEE 
strategy incremental gains in efficiency can 
be transposed into large improvements to 
the bottom line.

The following diagrams illustrate, Availability (top) and Performance (bottom)

Actual Production Time Break Downs, 
Stoppages

Total Time 24/7 365

Total Production Time Planned 
Maintenance

Available Production Time Vessel/Weather  
Delays

Clean Down Significant Reduction

Design Rated Equipment Capability

Driver LossesCream Digging

Planning LossesDozers in Hatch

Loss through 
product density 

etc

Reduction in 
performance
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The trend in recent years has seen a 
signifi cant increase in the use of hoppers 
for unloading at ports, due to both 
increased regulati on and desire for higher 
effi  ciency and throughput. This does 
mean that port operators are looking 
for a variety of soluti ons, as diff erent 
materials require diff erent levels of dust 
suppression, and port managers need to 
balance requirements where the highest 
performance is necessary, off ering max dust 
suppression and throughput, with soluti ons 
which can quickly, easily and effi  ciently be 
moved from one task to another and do not 
require high performance dust suppression.

The onus is then on equipment suppliers 
to address these varying needs. In 
balancing technology, usability and cost, 
it quickly becomes evident that no single 
soluti on can address all needs. As a result, 
a broad portf olio of soluti ons is required, 
ranging from top of the line models which 
off er maximum dust suppression and 
performance, all the way to robust simple 
units that can move from task-to-task with 
the minimum of cost and work. 

DOCKSOLID Bulk Port Equipment is a 
range of mechanical handling soluti ons 
for port terminals handling grains, coal, 
minerals, cement, ferti lisers, powders or 
other dry bulk commoditi es. The brand 
includes extremely robust and reliable ship 
unloading systems, with a focus on fl exibility 
of use and highly manoeuvrable mobile 
equipment. DOCKSOLID port equipment 
is designed and fabricated by Butti  mer 
Engineering for bulk ports, logisti cs hubs 
and industrial faciliti es to handle dry bulk 
commoditi es ranging from grains and 
foodstuff s to minerals, coal, ores, biomass, 
woodchip, oilseeds and much more.

A CHANGING LANDSCAPE IN BULK 
HANDLING
What is noti ceable in the last two to three 
years is the increase in requirements for 

dust suppression. Increasing regulati on 
in environmental issues with regards to 
bulk handling at ports and other faciliti es 
means port owners and operators are 
being forced to either upgrade existi ng 
unloading equipment, or in many cases 
turn to soluti ons like unloading hoppers for 
the fi rst ti me to meet new legislati on. 

The issue is complicated by a lack 
of uniformity among regulati ons, with 
wide variati on from country to country. 
Additi onally, much of the dust suppression 
performance is dependent on both the 
other equipment in the unloading chain 
and the correct operati on by the persons 
operati ng the equipment, most signifi cantly 
the crane operator in charge of the grab, 
who has to ensure he follows correct 
procedures in transferring the material. 
If these are followed, then ship unloading 
hoppers have been shown to remove over 
90% of expelled dust. 

MINIMISING DUST
When unloading a bulk cargo vessel 
with a grab, the commodity is disturbed, 
handled and can be exposed to through 
winds. In these conditi ons it is probable 
that smaller parti cles will become airborne 
and create environmental dust. While 
developing our range of DOCKSOLID 
environmental hoppers, we have given 
careful considerati on to the process of 
unloading bulk commoditi es from ships 
using a crane and grab. We wanted to both 
opti mise the performance and effi  ciency of 
the receiving hopper, while minimising the 
amount of dust created and suppressing 
the dust that is. The DOCKSOLID range 
has come about as a result of a long ti me 
and plenty of design energy invested into 
getti  ng effi  cient, robust and reliable hopper 
performance; the Environmental hopper 
adds our experience in environmental 
dust control to this experti se, creati ng – 
we believe – the most eff ecti ve, as well as 

reliable and effi  cient, dust controlling ship 
unloading hopper on the market.

Environmental hoppers are fi tt ed with 
a steel ‘thimble’ or skirti ng around the 
hopper’s opening, providing an enclosed 
space in which the grab can open, protected 
from through winds or the external climate; 
limiti ng the exposure of the product to 
airfl ows prevents small parti cles being 
separated and lift ed as airborne dust. As 
the grab opens, it prevents the fl ow of air 
into the hopper’s thimble, while extracti on 
fi lters create negati ve pressure inside the 
hopper, pulling the product into the hopper 
and minimising dust creati on. Aft er the 
grab opens, the bulk commodity passes 
through the hopper’s grid and fl ex-fl ap 
system; the grid is to stop oversized items 
from entering the hopper and blocking 
the discharge, the fl ex-fl ap system is 
constructed from heavy-duty rubber fl aps 
with steel girders – it allows the product to 
pass into the hopper, while preventi ng any 
product or dust from rising back above the 
grid upon impact. Dust above the hopper 
grid, and below the hopper – where trucks, 
or wagons, are loaded – is suppressed using 
an  air extracti on and fi ltrati on system. The 
air extracti on system removes a specifi ed 
volume of air at a low velocity from above 
the hopper’s grid, and around the end of 
the discharge chute, maintaining a negati ve 
air pressure and pulling practi cally all 
emitt ed dust parti cles through a special 
fabric ‘sock’ fi ltrati on system. A compressed 
air reverse-jet pulse then periodically 
cleans the fi ltrati on fabric, and returns 
the collected dry parti cles to the bulk 
commodity, for discharge to trucks, rail-
wagons or conveyors. 

FLEXIBLE SOLUTIONS: IT’S NOT ALL ABOUT 
PERFORMANCE
While many ports are focused on 
unloading systems off ering maximum 
dust suppression, these oft en tend to 

BULK UNLOADING: DELIVERING 
THE BEST
NEW TECHNOLOGY IN SHIP UNLOADING HOPPERS
Maurice Moroney, Marketing and Business Development Manager,
DOCKSOLID and Buttimer Engineering

BUTTIMER ENGINEERING 
IN ASSOCIATION WITH PORT TECHNOLOGY
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be dedicated to unloading of a single 
material. Just as common are requirements 
for hoppers which off er lower levels of 
performance but are used in ports which 
handle a wide variety of products, and the 
requirement is for a soluti on which can 
be moved around the port wall from ship-
to-ship quickly and effi  ciently and handle 
diff erent materials with no confi gurati on 
work required. 

DOCKSOLID is epitomised by its 
core values: Clean. Flexible. Robust. To 
DOCKSOLID this is more than a slogan, 
it’s the key characteristi cs we deliver in 
every hopper we deliver to customers. 
Clean and robust are essenti als in the 
delivery of any port equipment. Flexible 
can oft en be a bigger challenge. Unlike 
some other providers, because DOCKSOLID 
takes responsibility for the enti re process, 
through design, fabricati on and installati on, 
it delivers a level of fl exibility not 
commonplace in the market.

Designing soluti ons to be as fl exible as 
possible is no easy task, as the range of 
features must be balanced with overall 
system cost. In working with customers, 
a number of key requirements were 
identi fi ed:
• Simplicity. The hopper was to be capable 

of handling a variety of materials without 
requiring setup when switching to a 
new material, and be straightf orward to 
operate

• Manoeuvrability. Easy moving around 
the port was necessary. The hopper had 
to be able to move quickly from positi on 
to positi on as simply as possible. 

• Cost-eff ecti ve. The customer already had 
a number of High end environmental 
hoppers and a cost-eff ecti ve soluti on 
that off ered robust operati on while 
forgoing “nice to haves” was key.

MEETING CUSTOMER REQUIREMENTS

These requirements echoed the main 
benefi ts the new range of hoppers from 
DOCKSOLID were developed to deliver. The 
new range off er fast effi  cient unloading 
across a variety of materials while delivering 
a portability and ease of use not typical of 
traditi onal hoppers, benefi ts which are 
delivered through several key features:
• Manoeuvrability: The hoppers feature a 

single set of wheels on one side, which 
hydraulically raise for loading. The other 
side of the hopper is lift ed by readily 
available port equipment, such as 
forklift s or tug masters. This allows units 
to be quickly and effi  ciently moved from 
one unloading project to another. 

• Simplicity: The new range address a 
range of use cases where the dust 
suppression features of the other 
units in the range are not needed. The 
units can be designed to easily switch 
from one material to another with no 
confi gurati on needed, or without the 
concerns of how diff erent materials will 
aff ect installed fi lters. 

• Cost-eff ecti ve: The range focuses on 
base units, which balance the base 
features needed for effi  cient operati on 
with value and cost. It then allows 
customers to add on the additi onal 
features they see as necessary, such as 
cabins, external lighti ng and other extras 
which they see as essenti al to their 
specifi c requirements. 

PULLING IT ALL TOGETHER
Hopefully, by now it is clear that the 
market for ship unloading hoppers is 
neither straight forward or homogenous. 
Addressing the wide gamut of customer 
requirements is no straightf orward task. 
As regulati ons and unloading practi ses 
standardise, off ering soluti ons will become 
straightf orward, but off ering the best 
soluti on at the right cost will remain a 

priority for hopper suppliers. To achieve 
this, equipment manufacturers need to 
focus on two key areas: close collaborati on 
with customers (in order to ensure that 
the portf olio of off erings refl ects the most 
important handling requirements), and a 
broad capability base to meet expanding 
regulati ons and customer requests. 
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In 1992, the UN introduced the concept 
of Sustainability, defined as “development 
that meets the needs of the present 
without compromising the ability of the 
future generations to meet their own 
needs.” Work for sustainable development 
is required to operate on three different 
levels: economic, social and environmental. 
It is clear that ports have a responsibility 
toward their environment and that port 
governance necessary should take care of 
effective logistics and operations. While in 
the past, the environmental safeguard was 
not an issue; nowadays ports worldwide 
consider the prevention of pollution a first 
objective, especially with import/export 
of dry bulk cargo (coal, grain, iron ore, 
fertilizer, etcetera). In this case, the risk of 
spillage and dust production is very critical. 
Problems can occur during the loading or 
discharge operation, but also if the material 
needs to be stored in the port zone. To 
achieve a reduction of emissions, the first 
step could be the use of eco-friendly bulk 
handling equipment. Bedeschi, thanks to 
its research and development in green 

technology, is able to design and produce 
machines, which incorporate sophisticated 
dust control measures, able to reach the 
highest environmental standards.

In this article, we will examine different 
devices used by Bedeschi to reduce dust 
emissions during bulk material loading 
operations.

The standard flow sheet of a shiploader 
generally include the following portions:
- A longitudinal belt conveyor installed on 
the dock.
A. - A tripper lifting the longitudinal belt 
conveyor installed on the dock.
B. - A connection belt conveyor between 
the tripper and the conveyor installed on 
the shiploader boom.
C. - The shiploader boom conveyor.
D. - A loading chute to distribute the 
material in the cargo hold, that could be 
telescopic, trimming, slewing and/or tilting.

All those components are installed 
outdoors, subject to weather 
conditions;especially the wind, which 
represents one of the main problems, 
causing dust generation for bulk material 

characterised by a granolumetric size. 
Considering that those machines operate 
outdoors, the possibilities to reduce 
pollution production are:
For portion A:
• The reduction of belt conveyor speed 

basing on the material fine dust (the 
higher the content, the lower the speed 
will be). If the normal speed of a belt 
conveyor is about 2 m/s, on the quay 
belt the speed must be reduced up to 
or less than 1 m/s

• The positioning of the belt conveyor will 
be in an enclosed gallery, as to protect it 
from the wind

For portion B:
• The positioning of the tripper in an 

enclosed gallery in order to protect it 
from the wind

• The material fall from the tripper to the 
conveyor is de-dusted through a bag 
filter or a watermist system

For portion C:
• The positioning of the connection 

conveyor in an enclosed gallery
• The belt conveyor could also be 

GREENING BULK LOADING 
AND TRANSPORTATION
Pietro De Michieli, Chief Operating Officer,
Bedeschi S.p.A
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equipped with a closed canopy
• The belt speed is slowly maintained.
• If the conveyed material contains a 

high level of fine dust, instead of a 
connection rubber conveyor, a chain 
conveyor or a screw conveyor that is 
completely sealed can be used

For portion D:
• The shiploader boom could be equipped 

with:
• Belt conveyor closed into the gallery 

and a rubber belt protected with a 
canopy. Loading and discharge points 
could be dedusted with bag filters or 
water spry systems

• The entire gallery could be maintained in 
light air depression, as to avoid dust exit

• Alternatively could be use a chain 
conveyor or screw conveyor, completely 
sealed

For portion E:
• The choice of the chute depends on 

the material’s fragility, especially for the 
pelletized or briquetted types easy to be 
broken

Bedeschi dedicated special attention and 
in-depth studies to the loading chutes that 
can be collected as follows
1. Telescopic chute with tiltable hopper 

to better control the flow. Very low 
environmental impact, suitable for 
dusty product. The telescopic chute is an 
ideal solution to prevent the problem of 
breaking particles and to minimise dust 
generation when loading bulk material. 
The design of the telescopic chute 
ensures that material particles are kept 
in mass flow form and at low velocity. 
In fact, the internal lining of the module 
cones minimise the liberation of dust 
particles without affecting loading rates. 
The extraction system, represented 

by the top boom filters, guarantees 
a perfect vacuum atmosphere into 
the vessel hold, preventing any dust 
emission.Due to the minimal free-fall 
and the low velocity that the material 
experiences, greatly reduced material 
degradation is evident when loading 
sized product.

2. Spiral Chute: Loading spiral chute 
to allow the loading of the vessel to 
avoid material falling from greater 
heights. This, from one side limit the 
dust production and from the other 
side keep the chemical property of 
the material unchanged. The loading 
speed is controlled by the diameter ad 
inclination of the spiral chute.

3. Trimming chute, slewing and tilting, 
very good filing of the holds, minimum 
impact in the environment, which is 
dependent  on the type of product. 
Suitable for low density products. The 
final part of the chute, that can be 
oriented inside the cargo hold, allows 
for a perfect filling of the vessel. The 
material is compacted inside the chute, 
ensuring a compact flow and avoiding 
the separation of the dusting part from 
the granular one.

4. High speed jet conveyor thrower 
installed at the bottom of the telescopic 
pipe helps better filling and distribution 
of the material, which is suitable for 
granular and low density products. 
The system permits through the jet 
conveyor to load every part of the cargo 
hold, ensuring the perfect filling.

CONCLUSION:
Investments into eco-friendly and 
innovative equipment are unavoidable 
for the complete port environment. 

Considering the fact that a port’s 
infrastructure, which consists of the land 
and space necessary for operations, is 
expensive, Bedeschi is able to help the 
client by providing compact, functional, 
and ecofriendly machines, taking care of all 
the pollution aspects and to guarantee the 
perfect filling of the vessels cargo hold.
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To stand out from the competition in the 
world market, companies must be able to 
call upon a sustainable, flexible, efficient and 
most of all, innovative supply chain in which 
all links play an effective role. The Port of 
Antwerp is an example of a crucial link in the 
supply chain. 

Good sea access, a dense network of 
hinterland connections and its geographical 
location are just the start of its advantages. 
Antwerp is also distinguished for its integrated 
range of logistics services supported by 
single-window ICT, comprehensive expertise 
in freight handling, value-added services and 
long-term investments. 

LARGEST IN THE WORLD
With its area of 12,068 hectares, the Port 
of Antwerp is one of the largest ports in 
the world. It is also Europe's largest port 
in terms of storage space, and the second 
largest port in Europe with respect to the 
total volumes handled. The total volume of 
208 million tonnes were handled in 2015, 
has been realised thanks to the work of 
more than 145,000 professionals. These 
include numerous specialists in value-added 
logistics (VAL) that offer services such as 

inventory management, quality control, 
weighing, sorting, conditioning, milling, 
mixing, labeling or packaging of goods.

In terms of dry bulk, the port offers a 
broad range of 1.43 million square meters 
of covered and uncovered storage space for 
dry bulk products and is home to 12 dry bulk 
terminals. This extensive choice of dry bulk 
service providers makes Antwerp one of the 
most important European centres for dry 
bulk storage and handling. A few examples of 
the wide range of dry bulk products handled 
by the specialised operators in the port are 
coal, iron ore, non-ferrous metals, cement, 
industrial minerals, fertilisers, grains, sugar 
and scrap, which account for a total of about 
14 million tonnes per year.

LOCATED AT THE DRY BULK HEART OF 
EUROPE
As the largest inland port in Europe, the Port 
of Antwerp offers several advantages to its 
dry bulk customers. The port handles almost 
14 million tonnes of dry bulk a year.  All 12 
of the port’s dry bulk terminals are fully tri-
modal. This speeds transit times, maximises 
connectivity and seamlessly integrates 
foreland and hinterland.

Dry bulk services link Antwerp with many 
locations worldwide, mostly on a ‘chartering’ 
basis. For example, Antwerp is the leading 
European port for shipping services to and 
from the US and Canada, South and Central 
America, Africa, the Middle East, and the 
Indian subcontinent.

FACTS AND FIGURES
• Located 80km inland, in the heart of the 

European market
• Accessible to the largests vessels in the 

world 
• More than 60% of European purchasing 

power lies within 500km
• Over 700 European Distribution Centres 

within 200km of Antwerp

SUPERIOR TRIMODAL TRANSPORT
The area’s wide variety of road, rail and 
barge operators ensures competitive rates 
between the port and the hinterland. The 
port is located at a junction of highways,not 
only connecting Antwerp with the rest of 
Belgium, but also with the Netherlands, 
Germany, France and the rest of Europe. 
Trucks can reach Frankfurt in about 5 hours 
and 30 minutes, and Paris in just over 4 hours. 

ANTWERP
YOUR SPECIALISED DRY BULK HOTSPOT

Wim Dillen, Antwerp Port Authority
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International hauliers provide a full range of 
vehicles and equipment, including silo and 
tipping trucks, and are experienced in the 
transport of all types of dry bulk cargo. In 
addition, the electronic registration of trucks 
minimises the turnaround time in the port.

Except from trucks, there are around 915 
barge departures a week to 75 destinations 
in Europe in different types of inland vessels. 
Thanks to its location in the middle of the 
Scheldt-Meuse-Rhine Delta, the port is 
directly connected to the Albert Canal, the 
1,500-km-long Belgian inland waterway 
network and the network of European 
waterways. By barge your goods reach  the 
Ruhr area (Duisburg) in about 20 hours and 
Switzerland in about 72 hours. Northern 
France can be reached in 24-36 hours.

The port is also known for its excellent 
accessibility by rail. Almost all terminals 
at the port are directly connected to the 
rail network, which means that the port 
has more than 1,000km of railway. Several 
rail freight operators connect the Port of 
Antwerp with Northwest Europe. More than 
250 loaded goods trains leave the port on a 
daily basis. Depending on dry bulk volumes 
and destinations, customers can choose 
for anything from the contract-hire of 
dedicated trainload shuttles to the spot hire 
of individual wagons.  

In addition, frequent short sea  and feeder 
services also link the port with more than 
200 locations in Europe and Northern Africa. 
In all, every year around 14,500 seagoing 
vessels, from Handysize to Capesize pass 
through the Port of Antwerp.

TAILOR-MADE DRY BULK LOGISTICS AND 
VALUE-ADDED SERVICES
The port’s extensive choice of dry bulk 
terminals and operators ensures that 
customers benefit from competitive rates. 
Dry bulk operators in the port can handle 
up to 40 million tonnes of dry bulk a year 
and provide VAL services such as stock and 
quality control, testing, weighing, sorting, 
conditioning, grinding, blending, labelling 
and packaging. In addition, a wide range 
of manufacturing services can support all 
stages of the production cycle. Employing 
highly trained and skilled staff and operating 
a wide variety of specialised equipment, 
the Antwerp logistics companies are 
known for their experience and expertise 
in transporting, handling, processing and 
storing all types of dry bulk.

CONTINOUS INNOVATIONS
The Antwerp Port Authority aims to 
continually invest in its infrastructure as 
well as its IT systems.  The Antwerp Port 
Community System (APCS) centralises all 
electronic systems for the exhange of data. 
Effective electronic data transfer supports 
cargo flows and offers full transparency of 

all links in your supply chain. APCS enables 
electronic scheduling of barges and trucks 
at the container terminals. The e-desk 
simplifies the customs formalities on the 
export side.

In June, 2016 the biggest lock in the world 
was inaugurated in the Port of Antwerp, 
ensuring smooth access to the Waasland 
harbour. Until then, the smaller Kallo Lock 
was the only gate to the Waasland harbour. 
This meant that the ships could have to wait 
for more than three hours. Any problem 
with the Kallo Lock could paralyse the whole 
Waasland harbour. The Kieldrecht Lock now 
enables a second, bigger, more upstream 
access to the docks on the left bank of 
the Scheldt river. In future, the ships can 
expect faster and smoother access to the 
harbour. The Kieldrecht Lock strengthens the 
competitiveness of the Port of Antwerp and 
will attract new economic activity to Flanders. 

In December, 2014 another large 
investment project had already been 
inaugurated, which was the Liefkenshoek 
rail tunnel. A rail connection of 16 metres, 
which connects the right and the left bank 
in the port, and thereby strongly reducing 
transit times.

DRY BULK INVESTMENTS
Not only the port authority invests in 
infrastructure and services.  Many of the 
12 dry bulk terminals have invested in 
the innovation of their processess and 
infrastructure. 

One example is Vollers, a german company 
active in the Port of Antwerp for many years, 
that invested in a fully automated terminal 
for the handling and storage of cacao beans. 
The goods arrive in bulk vessels from Africa, 
Asia and South America and are unloaded 
thanks to an automated system. 

Another example is Euroports. For many 
years, Euroports has been serving the 
sugar industry through its dedicated sugar 
terminal in Antwerp. In order to respond to 
the specific challenges from the upcoming 
EU Sugar Reform (2017), Euroports is now 
implementing an important investment 
programme in their dedicated white 
crystal beet sugar terminal in Antwerp. The 
objective of the investment is to increase 
safety and quality standards as well as to 
expand and adjust the terminal capacity 
and the facilities for sugar handling and 
storage. The investment includes amongst 
others IFS certification, a new unloading 
station for rail cars and trucks, additional 
parking facilities for trucks and an additional 
new bagging installation for containers. The 
investment programme will be completed by 
September, 2017.

A last example is Antwerp Stone Terminal. 
They built a  sand classifier who eliminates 
dust from broken sand particles. The dust will 
be reused in concrete, asphalt and limestone.
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THE UK’S MATERIALS HANDLING EXHIBITION AND CONFERENCE
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decision makers across the bulk materials  
handling industry.
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Automation from ship to gate.  
Safer, greener and more productive.

Automation from ship to gate. 
Safer, greener and more productive.

AUTOMATION AND 
OPTIMISATION



WHEN DATA BECOMES ACTIONABLE 
BUSINESS INTELLIGENCE
Modern business moves at the speed of 
light, and as part of that, access to timely 
and accurate data is critical. The ability to 
automate not only the collection of, but 
also, the analysis of the massive amounts 
of information processed on a daily basis, 
allows organisations to make business 
decisions based on facts, rather than 
antiquated processes or unreliable intuition 
and gut instincts.

The pay-off of business intelligence (BI) 
and the optimised decision-making that 
Big Data can empower has real impact. 
Companies such as AT&T and American 
Express have made big bets on the promise 
of Big Data. For example, AT&T has opened a 
Big Data Center of Excellence in Plano, Texas 
to improve internal and external operations. 
American Express on the other hand, is using 
Big Data in the areas of service excellence, 
billings and risk management. 

With documented use cases for Big 

Data and analytics among mainstream 
corporations, the question now becomes: Is 
it time for ocean shipping and/or the broader 
global supply chain to consider these types 
of solutions for their own operations? The 
answer is yes.

SUPPLY CHAIN CHALLENGES CALL FOR 
OPERATIONAL INSIGHTS
In an industry where valuable, unstructured 
data is in surplus yet remains largely 
untapped, the potential benefits that timely 
insights can provide is tremendous. And 
while the industry has modernised its view 
and use of software and other technology 
solutions over time, attitudes towards BI and 
data analytics in particular have been slower 
to take off. 

At the heart of the matter, Big Data and 
analytics enable companies to understand 
their businesses better, and at the same 
time, gain greater transparency into the 
partners they work with and the customers 
they serve. Terminal operators are well 

aware of the challenges they face due to the 
lack of data and analytics in their operations. 
Navis worked with TechValidate in June, 
2016 to conduct a survey of container 
terminals using the company’s terminal 
operating systems. The survey focused on 
the use of BI and analytics tools in terminal 
operations – and found that there are real 
challenges when it comes to data.

Respondents of the TechValidate Survey 
experienced the following challenges due to 
a lack of data and analytics:
• 48% said they are unable to identify root 

causes of delays
• 36% are operating on ‘gut’ decision 

making based on ‘feelings’
• 34% are lacking data and analysis to 

provide insights on worker performance 
• 31% are finding it difficult to conduct 

optimal negotiations with customers
Although they may not currently have 

access to the data that they need, terminal 
operators clearly understand that it’s time to 
change. 

A NEW FRONTIER
BUSINESS INTELLIGENCE,  
BIG DATA & THE IMPACT ON THE 
GLOBAL SUPPLY CHAIN

Manoj Bhardwaj, Director of BI Solutions, Navis; 
Bryan Miller, Director of Professional Services, Navis
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Define  Possible.
Take control of your KPIs and find your window of opportunity. 

With capabilities for manual, semi-automated and automated 

terminals, Navis N4 allows you to get the data you need to 

optimize your entire operation and make it run faster and smarter. 

Learn how Navis N4 and the Navis Business Intelligence Portal  

can help you at http://navis.com/makeintelligentdecisions.



THE POWER OF ANALYTICS
Perhaps the biggest barrier for business 
intelligence and data analytics in the general 
supply chain, and in particular the container 
terminal environment, is not a lack of data 
itself, but the inability for terminal personnel 
to access, analyse and apply the data in 
meaningful ways. The collection and use 
of data in container terminals today can be 
manual, slow, labour-intensive and error-
prone. According to the TechValidate survey, 
28% of terminals are still using Microsoft 
Excel spreadsheets to analyse data in their 
operations – while another 28% are using no 
tool at all. Additionally, 53% have questions 
about, and lack confidence in, the quality of 
the data that they are relying on.

Yet as margins continue to shrink and 
carriers continue to call for improved 
productivity and reduced vessel turn-times, 
a growing number of terminals are warming 
up to the idea that technology-backed data 
insights can inform, and in some cases, 
predict events that impact short-and-long-
term operations. This includes everything 
from improving operational visibility across 
the global supply chain to understanding 
when and where terminal delays occurred, 
what caused them, and how both operations 
and customers were impacted over time.

TechValidate survey respondents pointed 
out that better data and analytics could help 
improve their business operations:
• 76% believe they could plan better to 

improve operational performance 
• 68% believe they could enhance their 

terminal’s efficiency and consistency 
• 62% believe they could improve customer 

service
• 47% believe they could respond better to 

unplanned events
Furthermore, terminals will inevitably 

be challenged to keep pace with other 
members of the supply chain community 
that are more mature on the BI spectrum.

As the industry at large calls for greater 
collaboration and information-sharing—
particularly between terminal operators and 
ocean carriers to achieve higher levels of 
productivity—the ability to capture, analyze 
and transmit information quickly and 
accurately becomes critical. The bottom line 
is that it is hurting productivity. According to 
the TechValidate Survey, 44% of respondents 
estimate that they are losing anywhere 
between 10-24% productivity and 13% 
are losing at least 25% productivity due to 
inaccurate or insufficient data analysis.

THE VALUE OF KPIs IN CONTAINER 
TERMINAL OPERATIONS
Key Performance Indicators (KPIs) provide 
visibility and insights into how well (or not) 
companies are meeting important business 
goals. With container terminals in particular, 
their use is both critical and constantly-evolving 

based on changing industry factors. In the past, 
common KPIs focused on overall terminal 
TEU throughput and vessel turn-time. Today, 
with advanced technologies and automated 
processes, a lot more data is available that 
can measure key performance indicators at all 
levels of the terminal’s operation.

The operational peaks and valleys 
brought on by the arrival of larger ships 
enhance pressures to cut costs and 
improve productivity. In order to maintain 
a competitive advantage, timely access 
to data and their application against key 
performance indicators is critical. Having 
the right tool to provide comprehensive 
and agile analytics can deliver valuable 
insights that unlock the value of TOS data 
to help improve decision-making, ultimately 
increasing productivity and reducing costs as 
added benefits.

While many terminal operators understand 
the value of business intelligence – they are 
still not utilising the data generated by their 
terminal operating system to its maximum 
advantages. In fact, TechValidate’s survey 
found that:
• 81% of respondents did not use data 

for predictive analytics to anticipate 
exceptions (e.g. equipment breakdowns)

• 54% of respondents were not conducting 
deep-level KPI analysis to identify 
operational root causes of delays

• 51% of respondents did not conduct 
reporting and analysis to report insights 
to the commercial department for 
business planning

Analytics-based KPIs can be used to 
provide insights into operations to:
• Improve decision-making by using 

historical data to identify failures and take 

corrective actions in the future. Post vessel 
departure analysis is an excellent example.

• Provide terminal management visibility 
into critical KPIs to understand overall 
terminal performance. Increase visibility 
into yard operations, by blocks and CHE 
productivity by work area, to measure 
asset performance with the goal that the 
assets are effectively deployed, expedite 
the movement of containers in the yard, 
reduce rehandles and associated costs.

• Measure truck turnaround time and 
use historical data to predict peaks 
and valleys during the day to help plan 
resources (equipment and human) to 
match customers (shipping lines and 
beneficial cargo owners) demands based 
on volume, freight type, category, and 
dwell-time to understand the impact 
on operations and in some cases start 
discussions to revisit the contract.

YOUR FUTURE INFORMED
Data-driven insights have the power to 
help the collective ocean shipping industry 
overcome its biggest challenges, and at the 
same time, capitalise on the vast market 
opportunities ahead. Imagine a world where 
operational efficiency at container terminals 
is improved so that even mega vessels can 
be serviced seamlessly; where historical 
data can predict future events; where 
operations and machine data integrate to 
maximise the machine lifecycle (reducing 
maintenance and replacement costs); and 
where operations are visually managed 
through dashboards and interactive kiosks. 
These are just a few of the many possibilities 
that innovative BI tools can provide.
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Historically, terminal operating system 
(TOS) implementations have been seen 
as ‘just another’ IT project, leaving 
the terminal operator at the behest of 
the TOS supplier. Next generation TOS 
implementation must embrace a new 
approach that moves the emphasis from 
IT implementation to a business solution. 
It’s interesting to note that major IT 
projects elsewhere in the commercial 
world used to suffer the same issues of 
isolation and a lack of integration with 
operational areas of the business. That is 
not the case now – integrated technology 
as a business enabler is the norm, driven 
by the interoperability of devices and the 
ubiquity of the Internet. The same rules 
must now apply to embedding the TOS 
within daily operations so that it faces 
the same level of scrutiny across business 
performance – where business ambition 
drives the technology and not vice versa.

The key to making the TOS an 
integral part of business operations 

on the terminal is by simplifying 
terminal operations to liberate business 
potential.  In short, by the delivery 
of sophisticated and comprehensive 
standard functionality measured against 
key performance indicators (KPIs) that 
the customer can define in line with 
their business needs. This approach 
enables terminal operators to take and 
keep control of their TOS project and 
measure the success of it through the 
implementation lifecycle and afterwards 
– operationally - using clear and 
unambiguous KPIs that evolve with the 
business. The concept is applicable to 
both the container TOS and integration 
with other operational systems at multi-
cargo terminals such as bulk TOS or ERP 
platforms.  The result is the clarification 
of terminal operations that directly 
supports business efficiency, throughput 
and profitability.

It’s a phased approach – let’s start 
breaking it down.

VIRTUAL MODELLING
A TOS should never be in place merely 
to control; it’s there to deliver results. 
Thus to deliver tangible business benefits 
it must simplify and improve current 
operations while leaving customers the 
scope to incorporate – and then exploit - 
changing technologies (like automation) 
and practices that emerge over time. Not 
to mention the flexibility to respond to 
changing market conditions either through 
demand or seasonality. 

The natural way to ensure this is to 
model how the terminal performs today 
and how the customer wants it to perform 
tomorrow. This involves modelling 
the processes, functionality, systems 
integration, user experience and training 
gaps between the former and the latter. 

Overlaid across the gap analysis are the 
strategic expectations of the customer for 
their entire business – including issues such 
as the role of physical estate expansion, 
intended container throughput based 

OPERATIONAL TOS 
EXCELLENCE
DEFINING THE ‘NEW NORMAL’
Julian Wright, Head of Marketing, CSA Ltd
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on targets for growth, levels of human 
resources, plant and MHE automation.

Finally there’s the question of integration 
and the seamless linking of the TOS with 
enterprise resource planning (ERP) and 
management information platforms that 
provide the real-time position of the 
customer’s business. Take a portcentric 
terminal example like London Gateway. 
Distribution and warehousing operations 
are combined on the same terminal estate 
and this means that the TOS may also need 
to ‘see’ into the supply chain and work in 

tandem with warehousing management 
systems. Such analysis clarifies and codifies 
the change implementation that the TOS 
supplier – working hand-in-hand with the 
customer – must deliver.

KPIs AND BENCHMARKING
The gap analysis defines the strategic 
implementation roadmap for the customer. 
Within that roadmap are the business 
benchmarks that set clear, unambiguous 
and user-defined performance targets for 
the TOS.

Financial KPIs typically include tonnage 
worked; berth occupancy/tonne of cargo 
and cargo handling revenue/tonne of 
cargo; and cost of labour and capex/
tonne of cargo. Operational KPIs will cover 
areas like the ratio of loaded/unloaded 
containers, the number of unproductive 
moves, dwell times, average container 
weight and the proportion of containers 
requiring special handling.

Ship operation: achieving high crane 
rates means optimising the crane working 
sequence to ensure a smooth feed across 
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discharge and loading.
Yard operation: high-energy and 

kinetic, the yard operation must balance 
discharge and loading alongside areas 
like stack management, redistribution, 
transshipment and inter-terminal haulage.

Gate operation: covering export delivery 
and import receiving with the freight 
forwarders, time through the gate is critical 
to eradicating congestion while satisfying 
all security obligations.

Scheduling: optimising the resource and 
equipment pools to minimise constraints 
and conflicting demands.

The modelling process is all about 
anticipation and being able to design-
out performance and functionality flaws 
before TOS implementation begins. The 
KPIs are not just for management; they 
are expressly for delivering continuous 
improvement. Customers should embrace 
them as the core of business efficiency 
planning and TOS providers should not fear 
them as potential hostages to fortune.

ESTABLISHING THE TOS ARCHITECTURE
The next phase of matching solution to 
business performance is understanding 
how the TOS will perform, adapt and 
interoperate ahead of implementation. 
Part of that equation is forecasting and 
establishing how the TOS will adapt to the 
year-on-year demands of the customer’s 
business.

To this end, road mapping TOS 
development is key: it designs-in a clear 
and shared product evolution strategy 
built around anticipated operational 
needs. Effectively this future-proofs the 
TOS with user interaction and experience 
designed for multiple platforms, devices 
and environments and people.

TOS implementation has not yet begun 
at this point. What has been clearly 
modelled is a purely business-centric 
approach to TOS deployment that reflects 
exactly what the customer wants it to 
do. Let’s take a look at a before and after 
real-world example from one of our own 
customers where strategic KPIs sit at 
the heart of performance and efficiency 
management.
• Reduced labour man-hours: down by 

42%
• Increased productive lifts per man-

hour: up by 89%
• Reduced average truck turn times: 

down under 30 minutes each
• Reduced gate-to-gate times: down to 

12 minutes
KPIs reside on a sliding scale that are 

set in response to market reality; nobody 
reasonably expects the impossible to be 
achieved in impossible circumstances. 
The key objective is that KPIs become an 
integral part of TOS planning, deployment 

and operation – effectively setting the 
scope of performance for any given 
operational circumstances that may arise. 

Early TOS solutions – like many early 
enterprise software business solutions 
- were limited by their own immediate 
envelope of performance. Software 
modelling and advanced bespoke 
programming for tailoring functionality 
has changed all that. This new breed of 
TOS provider can effectively pre-load 
the customer’s business landscape into 
the terminal operating system ahead of 
implementation - while including a fluidity 
of control that enables the TOS to flex in 
line with the demands customers place 
upon it. It’s a hugely exciting step forward 
that is changing the way such systems are 
being deployed. 

RELATIONSHIPS AND TRAINING
This change in approach to – and 
performance of – the TOS also has 
major implications for the nature of the 
supplier/customer relationship. Strategic 
terminal systems integration demands 
a complementary set of modelling, 
implementation and operational skills. 
Naturally it is better for the customer that 
this is available under one roof rather 
than via the unwieldy and higher risk 
management of multiple suppliers. The 
service level agreement becomes simpler 
while creating opportunities for shared 
incentives and benefits. The net effect is 
that the supplier/customer relationship 
can move from traditional adversarial to 
next generation co-operative. 

The approach to training is changing too: 
acceptance is best driven by innovative 
user research based on the TOS being a 
natural extension of operations, not an 
alien imposition. ‘Gamification’ is a good 
example where training is responding to 
modern interaction, using elements of 
competition, point scoring and unlocking 
bonuses. Software simulation enables 
gamified training that creates expertise 
and best practice in a controlled, virtual 
environment. This enhances real-world 
performance and safety at go-live and 
accelerates the pace at which customers 
experience positive performance benefits.

NEXT GEN IS THE NEW NORMAL
The terminal operating system is no longer 
a functional but blunt cargo management 
tool. Simulation and modelling across the 
customer’s business that covers planning, 
physical visualisation, performance tuning 
and training delivers an unparalleled 
opportunity to design-out flaws, design-
in accurate expectation and embed high 
performance before the TOS goes live. Net 
results that will become the rule rather 
than the exception include faster and 

more efficient implementation, optimised 
TOS rollout and maximised positive 
commercial impacts.

Software is now hugely powerful, easily 
scalable and exceptionally configurable. 
The next-generation TOS places terminal 
business performance, expectation 
and need at its heart, able to plan and 
execute operational strategies that mesh 
seamlessly with customer ambition. 

Our message is simple: the TOS has 
changed; as has the way we deliver it.
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Due to process characteristics and 
complexity, freight transport faces many 
challenges during day-to-day business; 
specifically, logistics operators are currently 
facing several challenges such as increasing 
cargo volumes and security demands that 
put additional burden on them.

Technologically wise, the Internet of 
Things paradigm applied to the transport 
and logistics sector allows freight to be 
sensed and controlled remotely, with 
logistics operators able to automate 
and digitalise their operations. These 
enabling technologies disclose enormous 
opportunities in defining new processes, 
improving efficiency and gaining a 
competitive advantage by creating a 
seamless fully digitalised supply chain, 
where the single node or the single operator 
is seen as a part of the entire corridor.

NEED FOR VISIBILITY
In the epoch of a rapidly evolving global 
economy, one of the most eminent 
positions is dedicated to logistics, in the 
base of which lie myriad supply chains 
across the world. In such a context the 
catchword is “visibility”, that provides a 

clear image of where inventory, vehicles 
and goods are in any moment. First, it is 
an “in-transit” visibility, which shows all 
movements of inventory/vehicles from 
origin to final destination. Obtainment 
of complete supply-chain visibility is no 
easy feat, especially when you deal with 
geographically scattered partners that use 
different IT systems to collect, transform 
and analyse data in a different way for a 
different purpose.

Currently, more and more companies 
are trying to cut out disruptions from their 
logistic processes in order to establish the 
seamless functioning of all elements in their 
activity. The less disruptions a company 
has, the more successful, flexible and quick 
it becomes. By digitalising procedures and 
using smart devices, such as the Internet 
of Things (IoT) components (tag, electronic 
seals, etcetera), companies may exploit 
supply chain visibility as a considerable 
competitive advantage because it gives a 
possibility to plan the strategic steps in an 
attempt to defy competitors. Moreover, 
demand is managed better in order to 
reduce inventory levels, client requests 
are satisfied more quickly and in a more 

accurate way, and the demand variation is 
handled more effectively. Visibility of the 
supply chain is the key element, which 
helps to solve or avoid many problems 
and to enhance opportunities of the 
company, especially when the problems 
and disruptions are arising no matter how 
well the company has planned its strategy. 
Nowadays, it needs to be quite flexible, 
interconnected and smart to face these 
questions efficiently.

OPPORTUNITIES FROM PUBLIC 
AUTHORITIES
In the last 10 years, digitalisation of 
procedures and processes implemented 
by both public and private transport and 
logistic operators has become more and 
more important. This priority is explained 
by the benefits that it offers, such as the 
tracking and tracing of freight, the speeding 
of procedures (for instance customs 
controls, automated gate in/gate out, yard 
positioning, and so forth), possibility to 
cooperate with digital platforms of other 
competent institutions and data sharing 
with authorised entities. Digitalised 
information can minimise the risk of errors, 

FULL DIGITALISATION
AN OPTIMISED SUPPLY CHAIN
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increase productivity and maximise benefits 
(both socially and environmentally). 

We can observe a gradual transformation 
of logistical processes, which in the future 
will foster the evolution of international 
digital platforms and this will allow small 
companies to have an international reach 
and access to extended value added 
services.

The clearest example in this light could 
be that of the National Maritime Single 
Window and the implementation of the 
new Union Customs Code. In this context, 
the important step is the sharing of 
international standards related to cross-
border exchanges of data that support the 
Single Window and creating of favorable 
conditions for simplifying the transportation 
of goods and consequently speeding up the 
international logistical process.

This approach follows the requirements 
of the recent modernised Union Customs 
Code, which came into force in May, 2016, 
and “…strives for further automation of 
all exchange and storage of information 
through additional IT systems that integrate 
the new processes and legal requirements, 
such as common and shared services to 
customs and harmonised interfaces and EU 
portals to trade.”

The challenge is to exploit these emerging 
opportunities coming from Maritime 
Single Windows and Customs innovative 
procedures. This will disclose enormous 
opportunities for both private and public 
operators in defining new processes and 
designing an innovative business model 
with the help of new technologies (Internet 
of Things) along the international supply 
chain. The aim is to simplify the import/
export loop and to decrease the risk of 
congestion along the supply chain. In this 
view, it will be possible to connect the 
control procedures of various authorities, 
Customs Agency firstly, and to converge 
towards a model of a digitalised supply 
chain, without any gaps in the multimodal 
transportation of goods.

Such initiatives are promoted by the 
IMO, EU and the Med countries within 
EU Funded Projects with the target to 
implement automatised electronic data 
exchange between the operators in order to 
maximise efficiency, safety and security of 
all logistical processes and communications.

IOT EXPLOITATION WITH AN INTEGRATED 
SOLUTION
The number one goal is to set up a scenario 
in which operators could receive all 
necessary information on goods in order 
to plan their activities and provide better 
services. Waiting times and bottlenecks 
along the supply chain will be decreased 
with the help of digital platforms installed in 
order to notify the operators about freight 

movements and when and where they will 
be unloaded. 

Increasing the volume of transported 
goods is organised in a supply chain where, 
as we said above, visibility is essential, and 
digitalisation could be implemented with 
the introduction of new solutions and 
innovating scenarios. Here the Internet of 
Things concept becomes relevant. From 
a technological point of view, the IoT 
paradigm permits the transported units to 
be sensed and controlled remotely across 
existing network infrastructure, creating 
opportunities for more direct integration 
of the physical world into computer-based 
systems, and thereby resulting in improved 
efficiency, accuracy and economic benefits. 
Every unit could be identified through its 
embedded computing system and be able 
to interoperate within the existing internet 
infrastructure.

In the context of transportation and 
logistical processes, the IoT paradigm can 
be exploited to optimise procedures and 
increase performance of supply chain 
actors, shippers, multimodal operators 
and freight forwarders. This goal can be 
achieved by implementing new solutions 
based on a framework of “Hardware-
Software-Interoperability Services” 
capable of integrating the information 
related to goods over different modes of 
transport with a special focus on technical 
harmonisation and interoperability 
between transport infrastructures and 
operators.

The primary mission of this paradigm is 
to make the entire chain of transportation 
transparent, secure and reliable. In 
particular, the purpose is to establish a 
steady flux of information between public 
and private operators in order to connect 
them in a holistic and organised system. 

In this way, authorised companies and 
entities could access the data, which 
previously has been loaded by the various 
operators, and discover eventual changes 
in the process or match logistical data with 
secure information for efficient and timely 
decision-making.

The Internet of Things is an infrastructure 
where the devices and platforms are 
connected to provide the real time services. 
It manages a great number of different types 
of data with different levels of importance 
and sensitivity, so it needs to be transmitted 
in a reliable and secure way. For this 
purpose the main focus is on the integration 
of standardised technologies, such as RFID 
active and passive technologies.

Circle has developed and tested in 
several international pilot projects within 
EU funded programs that allow authorised 
companies and authorities to access the 
planning and status information of freight 

transportation, matching logistics data with 
security information, supporting the related 
changes in business processes and models. 
The solution has a special focus on the 
integration of new RFID active and passive 
technologies (e.g. tags and electronic seals) 
along the door-to-door logistics chain 
and it is under implementation in several 
international pilot projects. 

The solution allows for harmonising 
customs and operative information among 
the various actors involved in the global supply 
chains, such as suppliers, shippers, inland 
and port terminals, inland carriers, shipping 
companies, and so forth. This information 
is managed from the moment when the 
container is sealed, or the freight is shipped, 
by the shipper at the point of departure, then 
at the checking point at the port of departure, 
and finally at the destination point. This 
permits the various players involved to reduce 
manual error in data transfer and to reduce 
dwell time, optimise operational activities at 
terminals and increase productivity along the 
entire supply chain.
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Investments in crane technology could 
be said to fall into two broad, and 
sometimes overlapping, categories: those 
that enhance productivity and those that 
prevent accidents. Of course, investment 
in productivity, with its focus on the 
return on investment, will always be 
more quantifiable and, therefore, more 
immediately justifiable for boardrooms. 
However, anti-collision enhancement 
measures are a more difficult proposition. 
Incidents in individual container yards 
may be infrequent, even if they are high 
on a wider industry level. Businesses 
with a focus on a traditional measure 
of productivity – the speed with which 
containers are moved – can often lose sight 
of these unpredictable but preventable 
accidents. 

The container port sector has invested 
extensively over the last quarter of a 
century in automation in its pursuit of 
higher efficiency and productivity. The 
potential of advances such as the Internet 
of Things – the transfer of data and 

connectivity between objects – will add a 
new dimension to this exposure. However, 
there are sound arguments why operators 
should invest in anti-collision technology, 
too. There is the long-term financial and 
reputational benefit of reducing injuries 
and damage costs over the life of a crane. 
Downtime for equipment and operations 
affected by incidents can be very costly, 
while the reputational impact of an 
accident on ship operators can come at 
a huge cost as well. Insurers have taken 
a lead to encourage investment in anti-
collision measures. The TT Club has waived 
the deductible fee from policies for crane 
operators that have installed non-contact, 
anti-collision systems. TT Club has stated 
that the specialist insurer maintains that 
fitting sensors to quay cranes can save the 
industry millions of dollars from reduced 
damage and operational downtime. 

INVESTING IN SENSOR TECHNOLOGY 
The industry’s larger operators have 
recognised the advantages of investing in 

sensor technology for cranes to prevent 
accidents and to safeguard the 24/7 flow 
of their highly automated port terminals. 
Understandably, operators are concerned 
about the cost of installing these systems, 
whether on new orders or by retro-fitting. 

Many are reluctant to invest until they 
see evidence of competitors taking similar 
measure. The global, varied nature of 
port terminal operations has hindered 
the drive for international standards, and 
this process lags behind other land-based 
freight handling companies in highly 
developed economies. However, PEMA, 
TT Club and ICHCA International (the 
supply chain association) have promoted 
voluntary minimum safety features for 
quay cranes since 2010 and are supportive 
of laser technology. 

EXISTING ANTI-COLLISION SOLUTIONS 
There are a variety of existing anti-collision 
solutions other than sensor technology 
that are used on ship-to-shore quay 
cranes and rubber tyre gantry cranes. The 

ANTI-COLLISION MEASURES
ENHANCE PRODUCTIVITY AND PREVENT 
ACCIDENTS 

Walter Schneider, Technical Industry Manager, Ports & Cranes, 
SICK AG, Waldkirch, Germany
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whisker switch is one option for rubber 
tyre gantry cranes. Working on a similar 
principle to the ‘curb feelers’ that were 
used on American cars in the 1950s, 
these devices offer a rudimentary way 
to give crane operators some warning of 
contact with other objects and potential 
collisions – but only after contact has been 
made. Wire rope pull systems are another 
physical-contact mechanical solution often 
employed for quay cranes. 

Of course, operators are attracted to 
lower costs. Consequently, mechanical 
systems are popular and often supplied 
when specifications call for anti-collision 
measures. But there are drawbacks. 
Maintenance levels are high to keep 
tension in the wire. And contact with the 
sensing element must occur before the 
device can send a signal to a controller 
to stop the crane, which at full speed of 
an STS can take easily 5 or more metres. 
Irrationally, the wire is often positioned 
only a metre from the boom. Wire ropes 
and whisker switch technology are basic 
but insufficient in today’s sophisticated 
port environments. 

There are more technologically 
advanced sensor approaches. Ultrasonic 
and camera systems are popular solutions 
for rubber tyre gantries. Ultrasonic 
solutions are based on time of flight 

technology, while camera-based solutions 
use large volumes of image data to 
monitor for potential hazards. Despite 
the uptake across the industry, the 
performance of both technologies can be 
hampered by adverse weather conditions - 
which are often a feature of port operating 
environments. Likewise, the information 
collected by ultrasonic solutions can be too 
simplistic, while that gathered by camera-
based solutions is often too complex. Both 
can lack clarity for the operator – a major 
drawback for any collision prevention 
system. 

LASER MEASUREMENT TECHNOLOGY 
Laser measurement technology is 
an advanced solution using simple 
fundamentals to prevent collisions. When 
a laser sensor emits a beam, an internal 
clock is activated; when the light hits an 
object and is reflected back, a scanner 
made up of rotating mirrors is able to 
detect and measure surrounding objects. 

Unlike whisker switches or rope systems, 
laser technology can monitor multiple 
hazards. Moreover, lasers can operate in 
adverse conditions – whether dust, fog, 
rain, snow or sand storms – often found in 
port environments, which cause problems 
for both ultrasonic and camera-based 
technology. 

Boom-to-vessel collisions are the single 
largest cost of claims, according to TT 
Club. Laser systems can be installed on 
ship-to-shore cranes under the boom 
with laser scanners providing surveillance 
fields that can help prevent these costly 
incidents, as well as mishaps with other 
cranes. When another object is detected 
within the surveillance field, a warning 
signal, an alarm or, in case of emergency, 
an automatic stop can be generated. This 
allows for a far more rapid response to 
hazards than is available with whisker, 
rope and ultrasonic and camera solutions. 

Rubber-tyred gantry cranes are 
commonly-used, highly-flexible pieces of 
equipment that can switch between aisles 
during container stacking. However, they 
are prone to collision with other containers 
or other yard vehicles and equipment 
as they move. Installed by the wheels of 
the rubber-tyred gantry, a laser-based 
scanning solution with predefined warning 
and stop laser fields are monitored by a 
safety controller and integrated software. 
The scanner automatically detects 
obstacles and can halt operations more 
rapidly than other solutions.

New anti-collision laser scanning 
solutions for terminal operations have 
benefited from incorporating wiring 
techniques developed in other industries. 

LASE - making life safer!
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www.lase.de

LaseLCPS-3D-2D - Load Collision Prevention System 3D-2D

Advanced Driver Assistance Systems
• Collision prevention between load and stack
• Applicable for RMGs and RTGs
• Avoids collisions with adjacent stacks in gantry direction
• Driver assistance
• Gentle container handling through soft landings
• Both 2D and 3D profi le scan in gantry/trolley drive direction
• Less spreader wear
• Reduction of container damage claims

Cancun ICC, Mex
Stand - A 8

LASE is one of the leading companies for laser-based 
sensor systems in the field of industrial applications. 

We off er innovative and productive solutions for the 
port industry by combining state-of-the-art laser 
technology and sophisticated software applications. 
We are specialised in measurement systems for 
fully automated handling as well as load collision 
prevention of e.g. containers, cranes, straddle carriers, 
AGVs or trucks.

Dynamic 3D surveillance cube 3D view - Application software

www.lase.de

PTI_-_LASE_-_half-page_ad_SEP_2016_-_w194_x_h132_no_bleed.indd   1 23.08.2016   15:44:31

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



A pre-configured system, with a laser 
scanning sensor and a controller, is 
designed to test the laser scanner’s 
detection zones, to detect any cable 
faults between the scanner and controller, 
and to ensure the overall health of the 
system. The system has several self-testing 
functions that use a fixed test target, such 
as the legs of a crane, and regularly checks 
all of the scanner’s functions against this 
specific target. Crucially, the integration of 
the laser scanner with the controller has 
allowed for a high degree of diagnostic 
coverage and reliability. 

LONG-TERM BENEFITS 
Accident prevention measures come 
at a financial cost, but, as part of a risk 
management plan, offer long-term 
protection against unnecessary accidents 
and their financial consequences. When 
accidents do happen, measures that 
may have minimised downtime and the 
operational and financial impact on a 
business – and third parties – start to look 
like very sensible investments. The cost of 
anti-collision laser measurement systems 
– which can range between $10,000 and 
$30,000 per unit – is marginal compared 
with the hundreds of thousands of 
dollars-worth of claims often associated 
with quayside accidents and the cost of 

business interruption. 
Laser scanning measurement technology 

combined with a smart controller is a little 
more expensive than other solutions, but 
it is acknowledged as a cost-effective, 
long-term investment. Although the wider 
industry uptake has been slow, industry 
leaders such as insurances continue to 
champion this technology over and above 
other sensor solutions. Increased focus 
on anti-collision has to be a primary and 

not a secondary consideration, and once 
integral to a business can bring financial 
and reputational gain. This should be a 
given, and, when there are technological 
solutions like laser measurement 
technology, achievable for all. The 
technology exists for all of a terminal 
operator’s assets and equipment, the 
challenge for the global industry is for it 
to more widely adopt laser measurement 
technology.
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Automation comes from the Latin 
‘Automatus’, meaning to move for yourself. 
According to the Boston Consulting Group, 
the tasks performed by robots will pass 
from 10 to about 25% in manufactured 
industries by 2025. Its adoption is expected 
to make an increase in productivity 
of around 30%. Electronic products, 
computers, electrical equipment and 
components, transportation equipment 
and machinery will be responsible for 
about 75% of automation during the next 
decade. Automation frees time for analysis 
of the other phases of the operational 
processes.

BUSINESS INTELLIGENCE AND BIG DATA 
Business Intelligence and Big Data has 
also come to shipping after being widely 
integrated for more than a decade in the 
banking and telecommunications sectors. 
Managers see value in the analysis of 
that information, so they can reach other 
levels of efficiency, more operations in 
less time and eliminate human error. The 

transport sector, the industry in general 
and storage systems nowadays, are much 
more automated. Drones are already used 
for surveillance and maritime security, as 
well as to deliver material on ships.

The development of sensors and 
navigation technology brought the 
possibility of withdrawing the operators 
from equipment that is controlled by 
computer. The human role is limited to 
monitoring and supervision, allowing 
the management of multiple processes 
simultaneously to deal only with situations 
of exception. 

AUTOMATION REQUIREMENTS
About 62% of a vessel’s time in port 
is relative to operation time, the rest 
reserved for services, berthing and 
transit in port. The growth of vessels and 
the number of movements has led to a 
huge need to manage operations in a 
different way, with an integrated view of 
all equipment, using operational research, 
intelligent data analysis, and data mining 

techniques, with quite complex algorithms 
based on artificial intelligence. There has 
been a constant need for developments 
in equipment, with new equipment and 
concepts at the automation level.

The large volume of movement of a 
single ship could no longer be managed 
by human resources on the basis of the 
movement itself, as it is normal to use five, 
six and sometimes even more ship to shore 
cranes to load/unload a containership, 
making movement in the surrounding area 
of the ship pretty intense and complex, 
leading to a distance of the process in 
detail, and the automation of this, in order 
to be able to perceive the same at a macro 
level with the ability to make decisions and 
make corrections if and when necessary. It 
is worth noting that automation has been 
implemented mostly in terminals with 
volumes above one million TEU per year.

The collaboration between the ship 
owners and terminals is increasingly 
required before the operation, so that 
operations can be efficiently planned with 

AUTOMATED FREIGHT 
TERMINALS
THE NEXT STEP 
Pedro Galveia, Yard and Ship Planner, Sotagus Santa Apolónia Container Terminal, Lisbon, Portugal 
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the appropriated resources. An increase 
of 10 movements per hour in each scale 
of large ship may lead to reductions of six 
days in a loop between Asia and Europe.

A modern TOS can reduce more costs 
than human capital reductions carried 
out in some terminals, the result of the 
automation process of some key points 
of operation. Automated and structured 
management of terminal information can 
lead to great gains in productivity and 
efficiency, which is a component of the 
critical success factors of most terminals.  

Automated terminals: a History
Worldwide, about 500 pieces of automated 

equipment were in place in 2012, and this 
translated into about 10 million hours of 
work and more than 20 million TEU moved 
per year. The first automated terminal being 
implemented dates back to 1993, more than 
twenty years ago, taking more than half a 
dozen years before the emergence of the 
second automated terminal in Europe. The 
first automated terminal outside Europe 
came in 1997.

To date, there are about 30 container 
port facilities worldwide (almost half came 
in the last decade) featuring automation 
projects with different approaches and 
configurations, according to the needs of 
each terminal that take into account some 
operational specifications depending on 
the type of traffic and the region of the 
world in which they find themselves. We 
can find several automated terminals 
worldwide. In some cases the automation 
level was only referring to the container 
storage area, whereas others have chosen 
to automate the horizontal transport 
equipment also.

The main reasons for the introduction 
of automation were the reduction of 
cost for each container moved and the 
reliability and predictability of operations 
were also factors to consider. The use of 
automation in the parking area allowed 
greater use of space and even today, with 
the development of containerised cargo 
handling worldwide, this need becomes 
almost mandatory for terminals, with 

large parking needs in time. Automation 
also seeks to improve the working 
environment and the safety of people and 
cargo, thereby contributing to a lower 
environmental impact on the industry, 
with great emphasis in energy efficiency, 
increasingly in vogue in all terminals.

The use of optical character recognition 
(OCR) is done in ship-to-shore cranes to 
read the containers that enter or leave 
the vessel, and mostly at the gates. In 
2011, according to the Port Equipment 
Manufacturers Association (PEMA), 81% 
of the OCR facilities worldwide, were used 
for license plate recognition (35%) and in 
the gates (46%), being only 13% used in 
ship-to-shore cranes. Human intervention 
is required only in situations of exception 
where the automatic recognition of 
characters doesn’t work.

Radio-Frequency Identification (RFID) is 
used to locate equipment and containers 
in the terminal, and is also used in the 
management of horizontal handling 
equipment. 
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AUTOMATION MANAGEMENT
Automation can be often seen as a 
game, where there is room for tests, 
simulations and emulations. There is large 
efficiency gains translated into great cost 
reduction, as well as an increase in the 
degree of confidence when introducing 
new equipment into operation, taking 
with it shorter times to adapt. There is 
the possibility of training and practice in 
test stages. The use of this technology 
gives the possibility to produce a larger 
and more refined shortlist of candidates, 
creating almost real training scenarios, 
simulating operating and extreme and 
adverse weather conditions, everything in 
a controlled environment of testing. The 
systems thus become more productive 
since its start.

The simulation is used to verify and 
validate planning solutions and small 
operational set-ups, but also to animate 
and visualise the movement on the 
quay line, yards, gatehouses and other 
areas of the terminal allowing advanced 
operational constraints to be realised. On 
the other hand, the emulation is a "full" 
simulation, i.e., showing all conditions of 
the terminal for a given time, in particular 
other ships in terminal and the flows 
generated by them.

During the implementation phase, 
automation provides a set of measures 
and indicators for monitoring, assistance 
and to support decision-making. 

TRENDS
Terminals are increasingly incorporating 
into their operating systems operational 
management of contracts, human 
resources, forecasting tools, four 
dimension graphs (with projection of 
the future in the short-term), KPIs and 
dashboards, real-time performance 
monitoring and integration of OCR and 
RFID solutions.

There is no single solution worldwide 
and systems are adaptable in function of 
the implementation type. According to 
companies linked to terminal automation, 
productivity achieved in simulations 
and actual operations are very close in 
most automated terminals with the most 
common operating situations, even in 
different configurations.

Given the special conditions and the 
volume of cargo moved in Singapore, where 
the wharf and parking area is increasingly 
scarce, there are projects for terminals 
with two floors of storage interconnection 
that have been announced, translating a 
new approach in automation and storage 
paradigm, as well as in the relationship 
between the ship to shore cranes, storage 
areas and quay line.

CONCLUSIONS
In second line terminals (dry terminals/
ports), used mostly for value added 
services and storage, automation is 
largely used. Automated storage areas 
will be present in the very short term in 
this type of terminals, where the system 
of “picking” is quite used, although in a 
bigger scale, the container.

Terminals that are automating choose 
primarily the parking area, and then the 
horizontal transportation between the yard 
and ship-to-shore cranes, keeping these to 
the end of the automation process. The 
gatehouses are now automated in many 
cases before all other equipment, using 
OCR.

The "gateway" ports are clear candidates 
for total automation, while the hubs, in 
particular those where transshipment is 
king, may suffer major changes in handling 
in the short or medium term, and put at 
risk the investment in automation.

Automation brings predictability in 
operations. In some cases the non-
automated terminals can be more 
efficient, but not with the same regularity. 
The operating system of the terminal 
will always have a leading role in the 
management and planning of operations, 
as a tool that should be in supporting 
decision-making.

Automation has brought predictability 
in transactions and has revealed very 
acceptable productivity indices, but 
sometimes it will have to be considered an 
"outside the box" approach, to take a step 
not into the unknown, but in a world that 
accompanies us all, in every industry.
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EXPERIENCES WITH TRAINING
Since 2008, we have been training staff 
of maritime terminals, ranging from truck 
drivers, dispatchers, and planners, to shift 
managers and terminal management. 
A large portfolio of different types of 
training has been developed, to suit the 
needs of the market. Throughout the 
training suite, one element is profound: 
‘the learning by doing’ factor, using 
advanced technology to create a ‘near-
to-live’ training environment. In practice 
it means that trainees will be facing very 
realistic training circumstances, solving 
typical operational problems as they 
would occur during regular operations. 

One of the findings though was the need 
for (1) regular rehearsal, in order to enable 
the trainees to bring the training material 
into practice, and (2) testing capabilities, 
enabling the terminal management to 
verify the capacities of their staff, and 
make sure that the right people are 
deployed in the right positions. One clear 
indication comes from our vessel planning 

practice. We have applied this training 
module in more than 20 terminals, across 
over 250 vessel planners. 
We found that:
• The training improved their planning 

skills by an average of 35%, measured 
in achieved vessel productivity

• The difference between best and worst 
planner – again measured in achieved 
vessel productivity – was as high as 
70%.

• The best planners have up to 50% 
better planning results than the 
average.

• The worst planners have up to 30% 
worse results than the average.

• When we returned to the terminal, not 
in all cases, the recommended best 
practices were in place.

This made us develop a training portal, 
that enables terminal professionals – in 
the broadest sense – to learn, practice, 
play, and test themselves in various topics 
around terminal management, operations 
and IT. Moreover, it enables them to do 

this anytime, anyplace, bringing the portal 
on PC, tablet and even phone. 
The portal embraces two major state-of-
the-art training technologies:
• Micro learning
• Gamification through micro-games

MICRO LEARNING
According to Hug (2005), micro learning 
can be characterised by the following 
dimensions:
• Time: relatively short effort, operating 

expense, degree of time consumption, 
measurable time, subjective time, etc.

• Content: small or very small units, 
narrow topics, rather simplex issues, 
etc.

• Curriculum: part of curricular setting, 
parts of modules, elements of informal 
learning, etc.

• Form: fragments, facets, episodes, 
“knowledge nuggets”, skill elements, 
etc.

• Process: separate, concomitant 

BRINGING TRAINING TO 
THE TERMINAL INDUSTRY
Dr Yvo A. Saanen, Managing Director and Founder,
TBA
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or actual, situated or integrated 
activities, iterative method, attention 
management, awareness (getting into 
or being in a process), etc.

• Mediality: face-to-face, mono-media 
versus multi-media, (inter-)mediated, 
information objects or learning objects, 
symbolic value, cultural capital, etc.

• Learning type: repetitive, activist, 
reflective, pragmatist, conceptionalist, 
constructivist, connectivist, 
behaviourist, learning by example, task 
or exercise, goal or problem-oriented, 
“along the way“, action learning, 
classroom learning, corporate learning, 
conscious versus unconscious, etc.

These characteristics, we have used in 
the development of the training portal. 
Around a vast amount of ‘learning 
content’, a series of small training 
sessions, illustrated by step-by-step Figure 1: Overview TBA training programs
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videos, and followed by an immediate 
test, has been developed. These small 
training sessions altogether cover an 
entire training module, such as ‘vessel 
planning’ or ‘yard planning’. 

GAMIFICATION
Gamification refers to the use of game 
principles and techniques under non-
game circumstances, e.g. in a business 
environment to influence human 
behaviour in a positive way. Gamification 
increases the involvement of users, as well 
as the quality of learning (Herger, 2016). A 
key element in games is the reward, which 
can be expressed in various dimensions. 
In the portal, the trainee’s profile page 
contains the progress and results of each 
of the modules, sessions and games 
played, including the comparison with 
colleagues, peers, or other reference 
groups. 

The structure of the training sessions 
is such that more advanced modules are 
unlocked when the progress with prior 
modules/sessions is sufficient. 

THE TRAINING PORTAL
The portal is available to maritime 
professionals, both individuals as well 
as organisations. It is a must-have for 
companies and organisations that want 
to develop their staff, and be able to 
determine whether their staff is up-to-
date. Special learning programs can be 
determined, based on the identified 
needs. At all times, the progress can be 
monitored, either individually, or across 
larger groups. Obviously, statistics are 
contained within a company, although 
reference to typical profiles can be made. 
The portal is constantly being updated, 
and expanded in terms of contents. 
At present, the following modules are 
available:
• Vessel planning – 11 sessions
• Yard planning – 11 sessions (2 more 

almost finished; only quiz has to 
be made on the following topics: 
Allocation Groups and Allocation 
Ranges)

• Navis N4 – 6 sessions
• Dispatching – 11 sessions
The following modules are to be released 
in the imminent future:
• Yard planning – 2 additional sessions 

(Q3/2016)
• Port equipment (Q4/2016)
• Equipment deployment (Q1/2017)
• Yard management (Q2/2017)
• Expert Decking (Q3/2017)
• Autostow (Q4/2017)
• Prime Route (Q1/2018)Figure 3: Overview of performance, and comparison with peers

Figure 2: Training results
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SUBSCRIBING TO THE PORTAL
PTI-TBA’s recent launch of a tried and 
tested eLearning training portal marks 
the world’s first training portal for ports 
and terminals. The portal is designed to 
simulate real life training with detailed 
documentation, which is supported by 
video content and a test at the end of 
each module to measure understanding 
and progress.
    TBA has also designed specific games 
related to vessel planning, yard planning 
and dispatching which are already very 
popular among our users.
   The online training portal allows 

operational staff to learn and follow 
industry benchmark practices that will be 
valuable for increasing productivity and 
efficiency. More importantly, the portal 
comes with constant development of new 
courses and modules which are added 
to the portal twice a year, ensuring the 
content is up to date and evolving.

SUBSCRIPTION MODEL
The training portal subscription model is 
based on a license agreement per user 
for a 12-month period. For all enquiries 
please contact James AA Khan on jkhan@
porttechnology.org.
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INTRODUCTION
The original Suez Canal was opened in 
1869 and it was and still remains one of the 
greatest feats of the maritime industry. The 
canal allowed ships to travel more directly 
between Asia and Europe by reducing the 
sea voyage distance by about 7,000km 
(4,300 miles). It was wide only for one-way 
traffic. 

About 150 years later, the Egyptian 
government realised the need to increase 
capacity in the canal. On August 5, 2014, 
Egyptian President Abdel Fattah el-Sisi and 
the Suez Canal Authority (SCA) unveiled 
new plans for an additional lane to allow 
the transit of ships in both directions over a 
greater length of the canal. 

The New Suez Canal Project was aimed 
at improving the country’s economy. The 
second lane would reduce waiting times 
for transiting ships, facilitate traffic in two 
directions and increase the number of 
ships allowed in the waterway. SCA expects 
revenues to increase from US$5.3 billion at 
present to US$13.2 billion by 2023 due to 
the additional lane.

The client had one major stipulation – all 
the works had to be completed within a 
year. Due to the tight project deadline and 

the sheer amount of work, the contract was 
awarded by SCA to six dredging companies 
from two consortia. The Challenge 
Consortium comprised of National Marine 
Dredging Company (NMDC) from Abu Dhabi; 
Dutch dredging companies, Royal Boskalis 
Westminster (Boskalis) and Van Oord; and Jan 
De Nul NV (subsidiary of Jan De Nul Group) 
from Belgium. The second consortium 
comprised of Dredging International NV (an 
operating company of DEME Group) from 
Belgium and Great Lakes Dredge & Dock 
Company (GLDD) from the US.  

The work was divided into six lots to be 
carried out from 51.4 - 122.4km of the length 
of the canal. The SCA undertook the work 
on Lot 1. The Challenge Consortium carried 
out the works on Lots 2 to 5 (from 58.2 - 
92.6km). The final Lot 6 was completed by 
the consortium of Dredging International 
(DI) and GLDD.  

The consortia completed their dredging 
works within a year, by August 6, 2015. 
Though the work was not unique in itself, 
the deadline for the project was. As such, it 
required a herculean effort in logistics and 
operations management. The contractors 
had to ensure that mobilisation of dredging 
vessels was carried out smoothly during 

the duration of the project. Moreover, 
accommodation, daily logistics and other 
important issues such as health and safety 
had to be addressed. 

TITANIC EFFORT IN MOBILISATION
The contractors had to ensure that they 
could mobilise their vessels immediately 
after the contract was signed so even during 
the tender phase, they started looking into 
the availability of equipment and people. 
Detailed planning was done to ensure 
swift mobilisation. Also, as vessels and 
equipment could only be utilised depending 
on their availability, mobilisation was an 
ongoing activity for the dredging companies 
throughout the project. Furthermore, the 
vessels were being mobilised from across 
the globe. 

The Challenge Consortium signed the 
contract on October 18, 2014. NMDC’s 
cutter suction dredger (CSD) Al Mirfa was 
the first to arrive on site, just 10 days after 
the signing of the contract. Van Oord’s CSD 
Hercules was the second vessel to arrive. It 
was on its way back to Rotterdam from Brazil 
and was immediately re-routed to Suez. The 
first vessel of Boskalis started sailing a day 
after the signing of the contract and was on 

NEW SUEZ CANAL PROJECT
A LOGISTICS JOURNEY 

René Kolman, Secretary General,The International Association of Dredging Companies (IADC)
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site by early December. Boskalis’s last vessel 
was at the site in the beginning of July 2015, 
three weeks before completion. 

Jan De Nul started working on its 
mobilisation plans around September, 2014. 
It sent a total of 7 CSDs, including 20km of 
land pipeline and 3km of floating pipeline 
– two vessels came from Dubai, two from 
Vietnam, and one from Singapore. The 
last two, one from Panama and one from 
Belgium, were mobilised during the course 
of the project.  

NMDC mobilised its equipment 
immediately after the contract was signed 
and its units were mobilised from two 
locations in Abu Dhabi – Port Khalifa and 
Mina Zayeed. The dredging company sent a 
total of 20 units that included 5 CSDs for the 
project.

In total, the Challenge Consortium sent 
28 units and over 40 pieces of auxiliary 
equipment, which is the largest number of 
dredgers ever utilised in a project. 

Besides dredgers, the Challenge 
Consortium employed around 2,000 crew 
and staff that included local labour force 
for the work at Suez. The local labour 
force were hired for various duties such as 
operators for sand bulldozers and pipefitters 
for fixing landlines. Van Oord sent about 250 
employees while Boskalis sent 80 staff and 
320 crew members for the project. About 
600 employees from Jan De Nul and about 
580 people from NMDC were sent to work in 
the New Suez Canal. 

The work on Lot 6 was to deepen and 
widen the western branch of the Suez Canal 
at Great Bitter Lake, Deversoir Reach and 
Kabreet Reach. The DI-GLDD consortium 
signed the contract in October, 2014. The 
partners divided the work with DI carrying 
out 75% of the dredging works while GLDD 
did 25%. 

This consortium mobilised a large amount 
of equipment for the project – 4 CSDs, 6 
trailer suction hopper dredgers (TSHD) , 42 
auxiliary vessels from DI and 2 Middle-East 
based CSDs (‘Ohio’ and ‘Carolina’), 1 TSHD 
(Sugar Island) and other auxiliary equipment 
from Great Lakes. 

DI´s biggest cutter, ‘D'Artagnan’, was 
immediately mobilised at the time of the 
signing and she was on site on November 
26, five weeks after the contract signing. 
DI´s vessels came from myriad countries 
such as Belgium, the Netherlands, the UAE, 
Singapore and Australia. Also, DI sent around 
950 people (crew and staff) for the project. 

HANDLING DAILY LOGISTICS 
With work being carried out 24/7, it was 
essential that all contractors provided good 
accommodation for their staff and crew. In 
addition, contractors had to supply other 
necessities such as food and water as well as 
fuel for the ships. 

Besides hotels to accommodate crew and 
staff, the Challenge Consortium used four 
accommodation barges and a cruise ship, 
Ocean Majesty. Furthermore, due to the 
work location, the barges and the cruise ship 
were positioned at a central point for each 
working zone to cut down the transfer time 
of personnel. Transfer vessels were used to 
ferry crew back and forth from the work sites 
within 10 to 30 minutes.

Though most vessels had their own 
accommodation, DI rented a houseboat, 
Rossini. The company had also rented hotels 
and villas for its staff and these villas were 
located on the left side of the Great Bitter 
Lake. Some of these rented villas also served 
as offices for the DI-GLDD consortium – one 
office for general management, one for 
operational management and one for GLDD.

The dredging companies also needed to 
address the issues of water, food, waste and 
fuel. At the peak of the dredging works, the 
Challenge Consortium had a team of about 
150-200 site supervisors and operations 
personnel handling these issues. Also, 
various local suppliers were contracted 
for services such as catering and cleaning. 
Water was supplied by water trucks and 
supply barges, while food, suited to various 
workers´ cultural needs, was provided daily. 
Barges also collected garbage to be sent for 
disposal. 

Dredging International had its own supply 
ships but it also had contracts with local 
suppliers for food. The contractor had over 
40 auxiliary vessels and they were used for 
purposes such as fresh water, fuel, garbage, 
sewage and sludge. 

Fuel for all ships was efficiently provided 
for by the client throughout the duration of 
the project and not a single vessel ran out 
of fuel. 

A HEALTHY AND SAFE WORK ENVIRONMENT 
Health and safety were major priorities for the 
dredging contractors during the project and 
they had to keep in mind the strategic nature 
and importance of the Suez Canal area.  

All crew and staff from the consortia and 
local workers from Egypt needed approval for 
work for security reasons from the Egyptian 
Army. In addition, the Egyptian Army 
provided the work sites with tight security 
and the crew could only leave the premises 
in close contact with the consortia's security 
officers. 

Due to historical reasons, the consortia 
had to take into account the possibility of 
unexploded ordnance (UXO) in the Suez 
Canal area. The Challenge Consortium 
encountered UXO in the disposal areas and 
consultants were flown in to map the risk 
of UXO. The Egyptian Army was in charge 
of removal and disposal of any found 
objects. DI also came across a few UXO 
after the company had conducted various 

investigations but did not have any incidents. 
Health was a major concern and DI-

GLDD consortium had doctors on standby 
while the Challenge Consortium engaged 
the services of the Travel Clinic of the port 
hospital in Rotterdam. The clinic advised the 
Challenge Consortium to have nurse stations 
on all accommodation vessels and offices. 
There was also a hospital on board Ocean 
Majesty. 

Ultimately, the New Suez Canal Project 
proved to be a logistics and operational 
success for not only the dredging companies 
that undertook the work but also the 
client as it was completed within a year as 
stipulated. Just as the original Suez Canal 
turned out to be a maritime marvel, so did 
this project.
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What is often seen as a novelty has been used 
for decades.

Virtual reality (VR), is increasingly making 
the headlines, due mainly to the gaming 
community, however, it actually started 
finding its way in a wide range of domains 
a long time ago. VR has been around for 
decades, with one of its earlier applications 
being the training of aircraft pilots. Advanced 
electrical and electronic simulators are now 
widely used in the aviation and maritime 
sectors to form crews and other operatives. 
Many of the systems set up in the very 
complex simulators in use today rely on 
International Standards for their operations.

NOT THAT RECENT, BUT NOW ENTIRELY 
RELIANT ON ELECTRICAL AND ELECTRONIC 
SYSTEMS 
The perception of three-dimensional depth of 
space to create a form of VR has been familiar 
for a long time. It was used widely between 
the two World Wars and later on in toys and 
devices such as projectors and stereoscopes 
to give viewers looking at two photos taken 
from different angles the impression of seeing 
a scene or a landscape in three dimensions. 

Beyond the visual dimension, the first 
‘serious’ VR application was developed in the 
form of flight simulators to train airmen. 

Following trials with purely mechanical 
and very basic contraptions introduced in 
the 1910s, what can be described as the 
first real flight simulator, the Link Trainer, was 
developed in the late 1920s. It looked like a 
toy aircraft with short wooden wings and 
fuselage and was fixed to a universal joint 
mounted on a platform which could be made 
to pitch and roll using bellows activated by an 
electric pump. 

The US Army Air Corps first bought six Link 
Trainers, which were designed to train crews 
to fly by instruments only. During World War 
2, 500,000 US and allied crews were trained 
on the ground in the basic skills of flying by 
using more than 10,000 Link Trainers, which 
were improved by using films and interactive 
controls to create virtual flying conditions. 

A greater sense of reality was provided 
by the introduction, in the mid-1950s, of 
electronic systems in simulators to reproduce 
instrument panels' visual indications, as well 
as sounds and motion.

Flight simulators, which have improved 
greatly over the years, are now very complex 
and rely nearly entirely on electrical and 
electronic systems for their operation. 

FROM AVIATION TO SHIPPING 
Advanced simulators are not used to train 

aviation crews only, but also extensively 
in the shipping industry and even in port 
environments. The range of applications in 
this industry is  much wider than in aviation 
as simulators are used to form bridge 
officers, pilots, mechanics and shore-based 
staff, including crane operators or LNG 
terminal operatives. 

Flight simulators are much better known 
to the general public than their counterparts 
in the shipping world due to the availability 
of countless computer games and related 
accessories. 

However, training for ships’ crews relies 
also heavily on cutting-edge computer-based 
simulation suites that reproduce locations 
and ask for reactions to commands from the 
bridge, as well as to emergency situations, 
such as simulated fires or collisions and to 
mechanical incidents. 

Maritime pilots, who have to berth/
unberth ships and help manoeuvre them 
to and from harbours through difficult 
waterways, are also trained on simulators. 

The equivalent level of equipment to the 
multimillion full flight simulators required in 
training aviation pilots is not always needed 
in the maritime sector, making it possible to 
have training facilities installed in educational 
establishments or on shore sites elsewhere.

VIRTUAL REALITY 
CENTRAL TO TRAINING IN THE MARITIME INDUSTRY 

Morand Fachot, Technical Writer, International Electrotechnical Commission (IEC)
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IMO RECOMMENDED PRACTICES FOR 
PILOTING INCLUDE SIMULATION AND 
MANNED MODELS
The International Maritime organization 
(IMO), the specialised UN agency with 
responsibility for the safety and security 
of shipping and the prevention of marine 
pollution by ships, supports training using 
simulation and manned models of ships. IMO 
Resolution A.960(23) states that "the training 
should include practical experience gained 
under the close supervision of experienced 
pilots. This practical experience gained on 
vessels under actual piloting conditions 
may be supplemented by simulation, both 
computer and manned model, classroom 
instruction, or other training methods.” 

Advanced practical training of engine 
room and ship-bridge crews and of pilots is 
carried out on simulators in special schools 
and in centres run by marine equipment 
manufacturers such as Norway’s Kongsberg 
Maritime AS, Ireland-based Transas Marine 
International, US GlobalSim or professional 
associations like the French Pilots’ Syndicate 
for the Atlantic, Brittany and Overseas 
Simulator (SPSA).

SPSA offers an interesting insight through 
the technical set up of its piloting simulator 
which relies on computers and a display 
system: "Screen projection is the key 
element of the simulation process. Through 
the bridge portholes, the image is displayed 
by 13 beamers on a 280° panoramic screen, 
5.4 metres high x 16-metre diameter 
[17.7ft x 52.4ft]. In addition, two short focal 
projectors display the rear view from the 
pilot house. Finally, four 1-metre LCD screens 
have been placed on both sides of the bridge 
wings in order to optimise the simulation of 
berthing and departure operations." 

The installation also has a navigation 
bridge which is "installed just above the 
projectors and its dimensions are those of 
a medium-sized vessel bridge. It is equipped 
with all the navigational aids and enables the 
monitoring of all kinds of vessels".

Other centres make it possible for trainee 
pilots to get practical experience by steering 
electrically-powered model ships in a basin. 
One such facility in France, Port Revel, has a 
fleet of 11 1:25 scale ships, representing 20 
vessels, and 5 radio-controlled tugs, which 
can manoeuvre on a 5 hectare [12 acre] 
stretch of water. 

The ships are fitted out with all the 
conventional features found on board a 
real ship and have built-in software and 
adjustable engines that can reproduce diesel 
or turbine propulsion. 

SIMULATION CENTRAL TO TRAINING OF 
PORT OPERATIVES
The use of simulators in the shipping 
industry is not limited to actual navigation, 
but extends to port operations. There is a 
wide-ranging assortment of heavy lifting 

equipment in service in harbours to load and 
unload ships and to move containers, dry 
and liquid bulk cargo, refrigerated foodstuff 
or other types of cargo. The range of cranes 
used in ports includes a variety of gantry 
cranes, such as: ship-to-shore cranes, rubber-
tyred and rail-mounted gantry cranes, as 
well as other types such as mobile cranes; 
straddle carriers, used to stack containers 
and transport them from/to ship-to-shore 
cranes; reach stackers, found in intermodal 
operations and ore bridge cranes. Some 
cranes, like jib, gantry or pedestal cranes, 
can also be installed on ships. 

Each piece of equipment has its own 
function, and may be very different from 
others; and requires tailor-made training to 
be handled safely in all possible conditions 
and situations. For this, the use of advanced 
simulation equipment is irreplaceable and 
very cost-effective. 

Port crane simulators make it possible 
to train operatives to practice handling 
below deck, on deck, on dock, and loading/
unloading cargo in realistic conditions. 

For instance, operators can sit in a virtual 
cabin suspended from a trolley that appears 
to be situated directly above the ship’s 
hold or deck, which provides a view of the 
working environment. They can manipulate 
a spreader to lock onto containers and lift 
them onto trailers or railroad cars. 

To train crane operators for all contingencies 
instructors can set certain parameters in 
the simulators’ computers to affect visibility 
and equipment handling with specific and 
adverse weather conditions, times of the day, 
malfunctions and equipment failure. They can 
also fix different types of attachments to the 
virtual cranes (i.e. spreader, hook, clamshell 
buckets) to practice the handling of various 
types of cargo (containers, machines, bulk 
cargo, etc.). 

All this allows crane operators to be 
trained or requalified on different pieces 
of equipment and to be prepared to react 
to a variety of scenarios in realistic, yet safe 
conditions. This also helps instructors assess 
trainees and give them appropriate feedback. 

NO SIMULATION WITHOUT IEC 
INTERNATIONAL STANDARDS
A very important part of all simulators used 
to train pilots or ships crews, is played by the 
components and systems that give trainees a 
sense of reality and sensorial, even physical, 
feedback, a kind of high-end VR using visual 
and sound effects in addition to motion. 
These components and systems central to a 
wide and growing variety of VR equipment 
and applications, and very complex simulators 
rely to a great extent on International 
Standards developed by a number of 
Technical Committees of the International 
Electrotechnical Commission (IEC).

IEC TC 100: Audio, video and multimedia 
systems and equipment, and its Technical 

Areas (TAs) develop International Standards 
for a wide range of equipment such as 
projection, storage and sound systems 
destined to transmit images and sounds to 
displays or speakers. 

IEC TC 110: Electronic display devices, 
prepares International Standards "in the 
field of electronic display devices and 
specific relevant components". Screens are 
used in many VR and simulation systems 
and a wide range of displays are installed 
in instrument panels for flight simulators 
as well as marine navigation simulators or 
shore-side training systems.

When motion is required electric motors 
are used. International Standards for electric 
motors are developed by IEC TC 2: Rotating 
machinery, created in 1911. 

Overall, simulation systems for training 
crews and operatives in aviation, maritime 
and related shore operations rest on 
International Standards developed by many 
IEC TCs and SCs, working with specialized 
agencies like ICAO, IMO, the industry and 
other Standards Developing Organizations. 
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This paper looks into the issue of 
premature cracks appearing in container 
crane booms and girder structures in 
the TIS container terminal, Ukraine. 
At first sight, a possible reason for the 
problem might be using a grab for coal 
unloading, when the crane structural 
design was not created with this purpose. 
In order to check this hypothesis, we have 
measured stress fluctuation in the critical 
elements of the crane when operating 

with spreader and grab. After this, a 
comparison of the obtained results could 
be completed.

THE TIS CRANES 
Three ZPMC Quay Cranes were initially 
purchased by the owner of the terminal, 
Trans Invest Service (TIS), Ukraine, in 2006 
(Fig. 1). Initially, the cranes were designed 
for operating with either containers or with 

heterogeneous cargo [1]. The terminal itself 
mostly specialises in coal imports and does 
not have a big container flow. Due to this 
fact, the quay crane was modified according 
the needs of the terminal to work with both 
containers and coal upon necessity. In order 
to achieve this, the terminal engineering 
department performed a hoppers 
installation near the crane seaside sill 
beams and additionally purchased electrical 
hydraulically driven grabs (Fig 2).

QUAY CRANE CRACKS 
AN INVESTIGATION

Dr Maksym Starykov, Material Handling Equipment Consultant, Norway;
Dr Oleksii Nemchuk, Vice Rector for Research, Odessa National Maritime University, Odessa, Ukraine

Figure 1: ZPMC Quay Crane at TIS terminal Figure 2. Quay crane modernisation for coal unloading
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During annual inspection, the premature 
cracks in the boom and girder structures 
were observed (Figure 3).

PREMATURE DAMAGE 
As soon as cranes work with a grab when 
the structure has not been designed to 
work with one, it immediately springs 
to mind whether the grab is being 
overloaded. In order to check this 
assumption, a comparison of the stress 
cycle when operating with spreader 
and with the grab is necessary. For this 
purpose a 48 channel data acquisition 
system with strain gauges was used [2]. 
The positions of the strain gauges on the 
crane boom and forestays were as follows 
(Fig. 4):
• One strain gauge per each outer 

forestay, with the axis along the 
forestay one

• One strain gauge per each inner 
forestay, with the axis along the 
forestay one 

• Strain gauge rosette on the boom upper 
flange (on the both boom beams, 
between outer and inner forestays)

• Strain gauge rosette on the boom upper 
flange (on the both boom beams, 
between boom/girder joint and inner 
forestays) 

To help with the test data processing 
stage and to orient better in the stress 
diagrams, eight sensors were used to 
show the trolley location along girder and 
boom (Fig 5). The signal from each sensor 
changed its status when the trolley 
passed it.

In order to compare the stress cycles 
for the crane operating with spreader and 
grab, the fatigue damage approach was 
used. This showed that the stress data has 
been processed to extract stress cycles 
from the loading history.

The rainflow method of the stress cycles 
[3] was applied to the stress cycles. This 
reduces the time history with regard to 
fatigue cycles (Table 1).

For the fatigue damage accumulation 
the butt-weld joint of the boom structure 
was considered, and this corresponds 
to FAT 71 [4]. The S-N curve is shown in 
Figure 6. The stress range – number of 
cycles – used here is:
σm∙N=C;

Table 2: Data proceeding result

Container 
Loading

Container 
Unloading

Coal 
Unloading

Number of crane cycles 10 18 14

Accumulated fatigue damage per the crane working cycle 7.69∙10-8 7.78∙10-8 1.14∙10-7

The joint residual life, Based on the average accumulated fatigue damage, cycles 6.5∙106 6.42∙106 4.37∙106

Table 1: Rainflow process results

Cycle Number Stress Range, MPa 
Container Loading Container Unloading Coal Unloading

1 42, 9 45, 11 45, 14

2 34, 15 47, 18 45, 10

3 41, 43 47, 22 48, 26

4 41, 25 47, 11 49, 25

5 40, 34 42, 18 48, 20

6 45, 22 44, 21 46, 12

7 44, 9 44, 13 48, 20

8 48, 9 45, 18 46, 10

9 49, 7 45, 24 47, 28

10 - 47, 0 51, 27

11 - 31, 46 46, 20

12 - 42, 20 45, 15

13 - 32, 22 47, 18

14 - 32, 19 47, 26

15 - 32, 15 47, 14

16 - 43, 14 49, 19

17 - 45, 23 46, 28

18 - - 45, 13

19 - - 44, 9, 13

Figure 3: Fatigue crack examples in the boom and girder structure
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For the fatigue damage calculation the 
Palmgren-Miner rule has been used as 
follow:

According to the recommendations [4], 
the element failure occurs when D reaches 
value of 0.5. The result of measured data 
processing is shown in table 2:

Having analysed Table 2, it could be 
said that using the crane to unload coal 
with a grab decreases the crane life. In 
order to check the hypothesis that the two 
distributions of stress ranges (first is for 
container unloading and the other is for coal 
unloading: Table 1) belongs to the entire 
assembly, the Kolmogorov and Smirnov test 
has been used [5]. In this method, the D 
figure is calculated and the decision about 
rejecting/accepting of the null hypothesis is 
made based on the comparison of D with its 
critical value.

The statistic critical value for 5% 
significance level is: 
D_0.05=0.454035.

As soon as the calculated value of 
D=0.442724 is less, then the critical 
D_0.05=0.454035. The null hypothesis is not 
rejected. 

Due to the fact that the calculated value of 
the statistic D is very close to its critical limit 
the Wilcoxon Mann Whitney test is used to 
check the obtained result. The calculated 
value of modified statistic, which is used in 
this test, is Z=0.013844. The critical value is 
Z_0.05=1.96 and the null hypothesis is not 
rejected.

This means that with 95% probability, 
the two fatigue damage distributions 
accumulated during operating with spreader 
and with the grab belong to the same fatigue 
damage distribution. In the other words, the 
operating of the crane with the grab does 
not change the crane appliance group and 
could not be the reason of the premature 
crack initiation in the crane structure.

DIGGING DEEPER
The second possible reason that has been 
checked was the force distribution in 
the boom inner and outer forestays. The 

Figure 5: Trolley position sensors installation points on girder and boom 

Figure 6: S-N curve for FAT 71

Figure 4: Strain gauges position on the boom and forestays
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information from the strain gauges has been 
converted to the force in the forestays (Fig 7). 

It could be seen that when the boom was 
working in the horizontal position, the right 
side inner forestay is overloaded by 50% and 
right side outer forestay by 56%. This creates 
a significant overloading of the boom’s right 
beam. Due to safety factors, which have 
been implemented at the stage design, the 
aforementioned above boom beam being 
overloaded is not enough to initiate the 
boom plastic deformation [6], but leads to 
a high level of the mean component of the 
stress history, which decreases the boom 
structure fatigue life.

Therefore, in order to increase the 
residual life of the crane boom and girder 
structures, it is recommended to set up 
force distribution in the boom inner and 
outer forestays properly. This could be done 
by rotating eccentric pins in forestays with 

concurrent strain gauge measurements of 
the force distribution thereby controlling the 
set up result.

CONCLUSIONS
• After analysing the stress fluctuations in 

the crane boom structure, critical points 
it could be seen in the operating of the 
crane. The grab does not change the 
crane appliance group and could not 
be the reason of the premature crack 
initiation in the crane structure

• Checking the force distribution in the 
boom forestays shows that the right side 
forestays are significantly overloaded 
which leads to the high level of mean 
stress. The result affects the fatigue life of 
the boom right beam structure

• Proper setup should have been 
completed after the cranes had 
transported by sea
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Fatigue 
damage
per cycle

Frequency
Container

Cumulative relative frequency

Cumulative 
Frequency

W=i/n

Grab W1 W2 |W1-W2|

1.71E-08 3 0 3 0 0.176470588 0 0.176471

6.67E-08 2 0 5 0 0.294117647 0 0.294118

7.50E-08 1 0 6 0 0.352941176 0 0.352941

8.42E-08 2 1 8 1 0.470588235 0.052631579 0.417957

9.42E-08 4 4 12 5 0.705882353 0.263157895 0.442724

1.05E-07 0 4 12 9 0.705882353 0.473684211 0.232198

1.17E-07 4 4 16 13 0.941176471 0.684210526 0.256966

1.20E-07 1 0 17 13 1 0.684210526 0.315789

1.30E-07 0 3 17 16 1 0.842105263 0.157895

1.44E-07 0 2 17 18 1 0.947368421 0.052632

1.76E-07 0 1 17 19 1 1 0

D = 0.442724

Table 3. Data calculation for K-S test

Figure 7: The force in forestays during the lowering down the boom
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In the first PTI Container Weighing EBook, 
published this April, 2016 the advantages 
and disadvantages of weigh bridges and 
twistlock based weighing systems have 
been outlined in detail.

Also, weighing systems installed on 
headblocks or in sheave pins versus 
spreader twistlock based systems have 
been discussed. One important fact to 
consider is that a weighing system installed 
on a headblock belongs to the crane, while 
a weighing system installed on a spreader 
is not a fixed part of the crane but of the 
spreader. The spreader can be removed to 
install, for instance, a coil boom or hook 
beam under the headblock. On the other 
hand, a headblock mounted weighing 
system does not allow determination of 
container load eccentricity as easily and as 
accurately as a spreader twistlock installed 
weighing system. It has already been voiced 
that the next regulation which IMO will 
issue on container handling, will be on 

limiting the eccentric loading of containers 
which will require weighing systems with 
load eccentric measuring capabilities. The 
other evident disadvantage of headblock 
based weighing systems is the impossibility 
to determine the weight of each container 
in twin-lift applications. 

I would like to elaborate on different 
possibilities of using spreader twistlocks to 
weigh containers and verify the gross mass. 
There are solutions with load cells around 
the twistlock or products with a sensor 
inserted into the centre line of the twistlock, 
like LASSTEC using fiber optic technology 
with a Fiber Bragg Grating (FBG), which 
provides high measurement accuracy, 
an ideal compensation for temperature 
variations and insensitivity to shock loads 
and electromagnetic interferences.

FIBER OPTIC TECHNOLOGY
The major advantage of fiber optic 
technology is the load measuring range of 

the sensor that ranges up to the breaking 
point of the twistlock. This is based on the 
fact that the Young’s modulus of fiber is 
much lower than that of steel and therefore 
fiber remains elastic and can still measure 
a load while the twistlock is reaching its 
breaking point. Once the twistlock breaks, 
the fiber also breaks as it is glued into the 
twistlock. But this high measuring range 
still allows accurate container weight 
verification when a twistlock has been over-
stretched and needs to be replaced. Over-
stretching of twistlocks can happen when a 
container is accidentally lifted only on one 
side.

In addition to the accurate container 
weight, following operational signals can 
be sent to the crane PLC to give notice of 
hazards:
• One or more twistlocks are under no 

load while lifting a container, e.g. when 
a twistlock is not correctly locked to the 
container

TWISTLOCK CONTAINER 
WEIGHING SYSTEMS
A ROBUST AND ACCURATE WAY FOR GROSS 
MASS VERIFICATION
Beat Zwygart, Market Manager, Container Weighing, Conductix-Wampfler, Salford, UK
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• A container is heavier than the maximum 
allowed weight 

• A container is loaded beyond permissible 
eccentricity. This could happen as a 
result of load shifting during transit 

• Snag loading. When lifting a container, 
there could be a so-called “snag” in 
a twistlock when e.g. one corner of a 
container is still locked to the container 
beneath or if the container jams in the 
ship cell

• Container dragging, which is when 
a corner of the unlocked twistlock 
gets caught in the container corner 
pocket after positioning and drags the 
container over the stack. This could 
happen especially within automated 
stocking yards 

• No sensor signal, e.g. if a sensor or its 
wiring is defective

The central control unit of LASSTEC logs 
all load cycles and alarm events which 
involves several additional functions during 
the weighing process that contribute to the 
overall safety in the terminal.

1% ACCURACY
The resolution of the measuring points 
in the FBG sensor is from 40kg to 40kg 
increments. The twistlocks are “swinging 
freely” in the spreader to some extent, but 
it cannot be assumed that the pulling forces 
are always absolutely vertical. Containers 
might also be too distorted for the 
twistlocks to be perfectly vertical, resulting 
in a slight error. Thus, the system is specified 
to have a measuring accuracy in a static lift 
situation of +/- 1% at full scale or +/- 400kg 
over the complete measurement range (0 
– 40 tons).  A static lift situation means the 
machine or crane lifts the container up to a 
certain height without driving. In a dynamic 
situation, where the crane/machine lifts a 
container and drives simultaneously, the 
guaranteed accuracy is in accordance with 
the Maritime & Coast Guard Agency, UK 
(MCA). MCA stipulates +/- 400kg up to a 
load of 20 tons and +/- 2% of the actual load 
between 20 and 40 tons. For a container 
weighing 10 tons, this means an accuracy 
of +/-4%. At a load of 40 tons, this means 
an accuracy of +/-800kg. Different cranes 
and machines cause different degrees of 
dynamic oscillations when picking up a 
container and heavy containers cause more 
oscillations when being picked up than 
light containers. Ship-to-shore cranes are 
certainly the coarsest applications in terms 
of dynamic oscillations. Every application 
requires a different mode and setting to 
determine the verified gross mass (VGM). 
Current tests in dynamic stacking yard 
applications have proven the LASSTEC 
system to be within +/- 1% accurate of the 
actual load. 

To guarantee an accurate weight 

verification over time, the zero load reading 
point is re-defined at each twistlock lock 
movement and set to zero. This eliminates 
the need to calibrate the system after a 
certain period of operation. 

The alternative twistlock based solution 
to weighing containers is with a load 
cell around the twistlock which will 
be compressed when under load. The 
advantage is that load cells do not need 
to be replaced when the twistlocks are 
replaced; however, their measuring range 
is limited compared to fiber optic sensors. 
Shock loads can also damage load cells 
and plugs over time. Both systems have 
advantages and disadvantages which 
terminal operators need to evaluate, 
according to their optimal setting. 

TOS INTEGRATION AND INTERFACES
The integration of the VGM into the 
terminal operating system (TOS) is an 
important element. 3 different pieces of 
information are required by the TOS:  
1. Verified Gross Mass
2. Container ID
3. Time Stamp.

The VGM and Time Stamp can be sent 
to the TOS in different ways. Either via the 
crane PLC, by TCP/IP from an on-board 
monitor in the crane cabin or through the 
Vehicle Monitoring Terminal (VMT) in the 
machine or crane.

While the VGM and Time Stamp are 
generated by the weighing system of the 
crane or machine, the terminal needs to be 
set-up to have the container ID available to 
combine it with the VGM and Time Stamp. 
For smaller terminals with Reach Stacker 
operations, where the TOS has no real time 
data about the containers being handled, 
Conductix-Wampfler offers keyboards 
which can be installed in the driver’s cabin 
for entering the container ID and sending it 
to the TOS together with the VGM. For low 
volume container terminals, this is a very 
practical solution.

Another frequent requirement when 
weighing with Reach Stackers is to print 
out a “weighing” slip of the container being 
loaded. These weighing slips can then be 
added to the container manifest to serve 
as VGMs and also for invoicing purposes to 
the shippers.  

As Reach Stackers are often used to 
handle exceptional loads such as flat racks 
which require Over Head Frames (OHF), it 
is important that these OHF tare weights 
can be deducted from the total load to be 
handled. There are a multitude of different 
OHF designs with different tare weights. 
The LASSTEC system offered by Conductix-
Wampfler allows to deduct the tare weight 
of every OHF type and brand so that the 
net VGM is generated right when the load 
is being lifted.
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As disruptive as the smart phone, the 
smart ship will revolutionise the landscape 
of ship design and operations, redefining 
the maritime industry and the roles of the 
players in it; with implications for shipping 
companies, shipbuilders and maritime 
systems providers, as well as technology 
companies from other sectors. Constant 
real-time remote monitoring of vessels 
worldwide will see ships become more 
reliable, more efficient and more closely 
integrated into global supply chains 
generating cost savings and improving 
revenue generation.  

A NEW ERA OF OPPORTUNITY
The smart ship has the potential to create 
new shipping services, such as online 
cargo service marketplaces, more efficient 
pooling and leasing of assets, and of course, 
new alliances. Some of these services will 
support existing players in the market and 
others will be more disruptive. New players 
could enter the market and potentially 
capture a significant share of business in 
the same way that Uber, Spotify and Airbnb 
have done in other industries.

Growing worldwide interest in remote 

and autonomous shipping has been driven 
by the potential benefits. They are expected 
to be safer, more efficient and cheaper both 
to build and to run.

DEFENCE AGAINST ACCIDENTS
According to a report published by 
insurance company Allianz in 2012, 
between 75 and 96% of marine accidents 
are a result of ‘human error.’ This is often as 
a result of fatigue. Remote controlled and 
autonomous ships will reduce the risk of 
injury and even death amongst ship crews, 
as well as the potential loss of, or damage 
to, valuable assets. 

MORE CAPACITY
Remote controlled and autonomous ships 
will allow vessels to be designed with a 
larger cargo capacity, better hydrodynamics 
and less wind resistance. With no crew to 
accommodate certain features of today’s 
ships – for example, the deck house, the 
crew accommodation and elements of the 
ventilation heating and sewage systems – 
these can all be removed. This will make 
the ship lighter, cutting energy and fuel 
consumption, reducing operating and 

construction costs and facilitating designs 
with more and different space for cargo.  

MARITIME SKILLS
Intelligent ships will also provide a response 
to a growing maritime skills shortage. Ships 
are becoming increasingly complex with more 
and more systems needing more and more 
skilled operatives. At the same time changes 
in lifestyle and expectations are reducing the 
attractiveness of seafaring as a career, with 
fewer people wanting to spend weeks at a 
time away from home and family. Remote 
and autonomous operations could see the 
transfer of seafaring jobs, requiring high levels 
of education and skills, from sea to remote 
operations centres on land and make them 
more attractive to young people entering the 
industry. Of course crew costs will be reduced.

The technologies needed to make remote 
and autonomous ships a reality exist – the 
sensor technology needed is sound and 
commercially available and the algorithms 
needed for robust decision support systems 
– the vessel’s ‘virtual captain’ – are not far 
away. The challenge is to find the optimum 
way to combine them cost effectively in a 
marine environment.

THE SMART SHIP
THE FUTURE OF MARITIME INTELLIGENCE 

Oskar Levander, Rolls-Royce, Vice President of Innovation – Marine, Turku Area, Finland 
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CONTEMPORARY TESTING 
A series of tests of the sensor arrays in a 
range of operating and climatic conditions 
will be carried out in Finland in the coming 
months. Those tests will be on board 
Finferries’ 65 metre double ended ferry, 
the Stella, which operates between Korpo 
and Houtskär. 

How to combine existing communication 
technologies in an optimum way for 
autonomous ship control is also being 
explored. As part of the Rolls-Royce led 
AAWA project, Rolls-Royce and Inmarsat 
have created a simulated autonomous 
ship control system which is connected 
to a satellite communications link, as well 
as land based systems, and allows the 
behaviour of the complete communication 
system to be explored.   

The collection and analysis of significant 
quantities of operating data and the 
development of enhanced analytic 
capabilities is crucial to the development of 
remote and autonomous ships, providing 
a massive set of historical statistical data 
from which robust trends can be drawn 
and valid predictions of ship reliability 
made. Significantly more standardised and 
reliable ships are essential if they are to 
operate at sea for several weeks without 
on board engineers.  

The intelligent ship of today is already 
making use of considerable quantities of 
data as part of its daily activities. Systems 
are monitoring vessel machinery - such 
as its engines and propulsors – ensuring 
they are performing as efficiently and 
effectively as possible.

Big Data is already being used to 
design better ships.  The latest addition 
to the Rolls-Royce designed fishing fleet 
is a 70-metre-long factory trawler the 
Holmøy. This ship incorporates some of 
the company’s most advanced technology 
and benefitted from thousands of hours of 
data logging aboard an earlier Rolls-Royce 
designed vessel.

SAFETY AND SECURITY 
To secure regulatory approval, the 
support of ship owners, operators 
and seafarers, as well as wider public 
acceptance, the operation of remote and 
autonomous ships will obviously need to 
be at least as safe as existing vessels. The 
marine industry has some experience 
of systematic and comprehensive risk 
assessments. However, when new or 
emerging technology is involved a wider 
and deeper understanding of a new and 
changed risk portfolio – with a variety of 
known and unknown hazards – is needed. 
The AAWA project is identifying and 
exploring these hazards and developing 
approaches to tackle them.

Cybersecurity will also be critical to the 

safe and successful operation of remote 
and autonomous vessels. The project 
is identifying and adapting current best 
practice from a range of industries for 
application in the marine environment. 

The results of such studies will be used 
to make recommendations to regulators 
and classification societies to support the 
development of standards for remote and 
unmanned vessel operation. 

Such rules are vital to the development of 
remote and autonomous ships. For remote 
and autonomous shipping to become a 
reality we need efforts at all regulatory 
levels. The legal challenges of constructing 
and operating a demonstration vessel at a 
national level need to be explored, while 
simultaneously considering appropriate 
rule changes at the IMO level. Legislation 
can be changed if there is the political will.

Questions of liability for autonomous 
ships are subject to national variations, 
but generally it seems that there is a less 
urgent need for regulatory change in this 
field. What also needs to be explored is to 
what extent other liability rules, such as 
product liability, would affect traditional 
rules of maritime liability and insurance. 
These questions are being studied by 
researchers at the Faculty of Law at the 
University of Turku, Finland.

This is no academic exercise as 
commercial ship operators are actively 
involved in the AAWA project. Finferries 
is helping carry out a series of tests of 
sensor arrays in a range of operating and 
climatic conditions. ESL Shipping Ltd is 
helping explore the implications of remote 
and autonomous ships for the short sea 
cargo sector. This is happening. It’s not if, 
it’s when. We will see a remote controlled 
ship in commercial use by 2020.
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THE LAST TIME PORT TECHNOLOGY 
SPOKE TO BLT, YOU TAUGHT US OF 
THE IMPORTANCE OF BOLLARD LOAD 
TESTING, COULD YOU REAFFIRM WHY IT 
IS IMPERATIVE FOR PORTS TO BE AWARE  
OF THIS?
Health and safety best practice. Capability 
of lifting and load bearing equipment 
requires testing and specific health and 
safety conformance, proving the safe 
working load of quayside bollards does 
not.

Proof testing projects to date in the UK 
have resulted in down-rated safe working 
load capability and failure, including 
newly installed bollards.

“Why should we do it? is a common 
question across the world and not just 
UK ports when it comes to question of 
bollard load testing as there is no specific 
legislation that needs to be met, so why 
should ports spend money on this area?.”

HSE issue notice for compliance to a 
UK port after a bollard failure and are 
working with ‘Ports Skills & Safety’ to 
raise awareness.

The European Union proposes 
amendment to Regulations: “The EU 
proposal aims to mitigate occupational 
risks including appropriate positioning 
of mooring winches, protective 
arrangements to eradicate exposure to 
dynamic forces, use of fixed mooring 
lines (only) and methods to avoid 
manual handling of heavy loads.  This 

will also require assessment of the 
relationship with the shore side, including 
infrastructure like bollards.”

A Firm Directive issued by Nigerian 
Port Authority ‘procedure to construct, 
erect, occupy and operate a jetty’ led to 
Nigerian BLT Ports and Marine Services 
Ltd, Licensed by BLT in the UK to test 
bollards and meet compliance.

HAVE YOU FOUND IT EASY OR DIFFICULT 
TO CONVINCE PORTS OF THE NEED TO BE 
AWARE OF BOLLARD LOAD TESTING?
Convincing those responsible for mooring 
operations has not been an issue. It is 
already known in the industry that there 
has been, and is a problem.  

Forward thinking port engineers 
are not waiting for incidents and H & S 
compliance notices to force their hand 
for action.  As awareness is gained 
there is now an available safe, practical, 
portable and cost-effective solution to 
help meet this area of responsibility 
and accountability, enquiries for testing 
projects in the UK and globally is gaining 
momentum.

Since the launch in 2015, 20 projects 
have taken place in Rotterdam and the 
UK, including Scotland and Ireland testing 
the safe working load of bollards with 
many more programmed to be carried 
out. 

The convincing difficulties often arise 
with financial controllers who do not 

have the responsibility and accountability 
for mooring problems. Justifying a new 
budget area for expenditure on bollard 
testing preventative maintenance – other 
than a visual inspection and quick lick of 
paint, is the challenge.

The importance of the task of proving 
fit-for-purpose safe working load can be 
negated, until a failure prompts financial 
consequences, and worse.

BLT experience concludes industry 
cultural practice is to conceal bollard 
failures, or potential failure unless it is 
evident and creates press coverage where 
the impact is obvious.

Why would ports raise an issue about 
an operational problem when there was 
not an easy solution or where there 
was too costly an option for solving 
it? Equally and frustratingly, even 
forward thinking ports testing bollards 
are reticent at allowing Bollard Load 
Testing Ltd to promote the fact they are 
carrying out testing to encourage the 
industry to do similar to follow safer 
practices.

WHAT DEVELOPMENTS HAVE YOU SEEN 
IN THE PAST YEAR THAT HAVE EXPANDED 
YOUR ORGANISATION?
The originating equipment manufacturer 
Tyne and Wear Marine Ltd, having formed 
the associated company Bollard Load 
Testing Ltd to meet demand, needed both 
companies to expand resources.   

JEFF MAIN
MANAGING DIRECTOR, 
BOLLARD LOAD TESTING LTD (BLT) AND 
TYNE AND WEAR MARINE LTD (TWM), 
SOUTH SHIELDS, UK
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This included employing a BLT 
Manager heading up testing teams, and 
a Financial Control Manager to oversee 
the financial impact across the associated 
businesses. BLT’s business model is 
to work closely with licensed service 
contractors expanding service globally by 
the purchase of equipment and receiving 
training and support in order to enable 
their success.

Nigeria, the first Licenced Service 
Contractor is in place, with Ireland 
following shortly. 

Germany, Bahamas, Australasia, USA, 
Turkey, and the UAE are at various stages 
of working toward setting in place bollard 
load testing services in their countries 
after many have visited BLT’s UK base for 
demonstrations and meetings. 

The initial North East of England local 
manufacturing business is now reaching 
out globally with a vision of raising 
awareness and educating the marine 
sector on the subject of proof testing the 
safe working load of bollards, for fit for 
purpose and safety, which demands very 
different business operating approaches, 
and skill sets.

CONGRATULATIONS ON THE NORTH EAST 
BUSINESS INNOVATION AWARD YOU WON 
HERE IN THE UK, CAN YOU TELL US HOW 
YOU ACHIEVED THAT?
Encouraged to apply, three Judges visited 
BLT to see equipment and how it had 
been designed and manufactured locally.  
We were delighted to win first the sub-
regional award, followed by the North 
East Regional Innovation Award.

As well as the equipment development, 
BLT shared the business model for rolling 
out the service.  This included ideas 
about the global aggregate data being 
gathered through the bespoke designed 
software on the topic of bollard testing 
and its usefulness to the industry.  

BLT is now a multiple award-winner, 
including Seawork Innovation 2015, and 
BEEA Mechanical Product of the Year 
runner up for its safe, portable, practical 
and cost-effective equipment and 
method.  

HAVE YOU ANY NOTABLE SUCCESSES 
IN THE PAST YEAR YOU CAN TELL US 
ABOUT?
There are many.  One that stands out 
was having the opportunity for BLT’s first 
Licensed Service Contractor from Nigeria 

to co-incidentally be present in the UK 
at the celebration when we achieved 
the North East England Sub--Regional 
Innovation Award winner.  

This reinforced the work done and 
recognition for new product design, 
manufacture, and introducing something 
innovative that has a global reach and 
benefits for the marine industry.

WHAT ARE YOUR PREDICATIONS FOR BLT 
AND THE FUTURE OF THE INDUSTRY?
Growth.  Bringing a new product to 
market in an industry, even when needed, 
takes time and BLT is pleased with the 
take up of its service to date.  

As the marine sector in the UK and 
globally embraces good practice regarding 
proof testing the safe working load of 
bollards it will become acceptable, even 
desirable for ports to share information 
promoting the fact that its bollards are 
being tested.  

BLT will conti nue gathering valuable 
aggregate data previously unavailable in the 
industry with regards to the topic as testi ng 
projects are driven by enquiries from vessel 
owners and insurance companies who 
are demanding that the safe working load 
of bollards are tested before their vessel 
enters unfamiliar ports. 
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BACKGROUND
Ultra-large container vessels with capaciti es 
nearing 20,000 TEU, also referred to as 
‘mega-ships’ or ‘ULCVs’, have arrived and 
more are on the way.  Many operators and 
ports are asking how these vessels will 
aff ect their ship-to-shore (STS) cranes and 
wharves. 

This arti cle provides an overview of some 
of the eff ects of mega-ships on existi ng 
STS cranes and wharf infrastructure. Costs 
presented in this arti cle are esti mates 
of constructi on costs based on recent 
projects, and do not include other costs. 
Actual costs may vary.

VESSEL CHANGES
Vessels with 18,000 to 20,000 TEU capacity 
are wider and slightly longer than the 
previous generati on of 12,000 to 15,000 
TEU vessels. They have signifi cantly higher 
container stacks on deck (See Figures 1 and 
2). The largest vessel to date is 19,224 TEU, 
but has similar dimensions to the 18,300 

THE EFFECT OF
MEGA-SHIPS
CRANES AND INFRASTRUCTURE  
Erik Soderberg, President; and, Michael Jordan, Founder and Chief Structural Engineer, 
Liftech, California, USA

Figure 2. Vessel size progression 
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TEU Maersk “EEE” or “TripleE” class vessel 
shown in Figure 2.

STS CRANE REQUIREMENTS
A lift  height above the rail of about 51 metres 
is required for servicing mega-ships. This will 
vary depending on the parti cular vessel, wharf 
and design water elevati ons, and desired 
clearances between containers on the vessel 
and the lift ed container. The outreach is about 
60 metres beyond the fender face. This will 
vary, depending on the parti cular vessel and 
desired trolley overrun distance.  

Relati ve to most existi ng STS cranes 
commissioned in the last ten years, today’s 
mega-ships require an additi onal lift  height 
of 5 metres or more, necessitati ng crane 

raise modifi cati ons (See Figure 3).  Most 
cranes built in the last ten years have 
adequate outreach, but some may require 
small extensions or localised modifi cati ons 
to trolley rail and bumpers.  

Costs of modifying existi ng cranes vary 
signifi cantly depending on the scope of 
modifi cati ons, locati on and local labour; and 
to a lesser degree, the associated mechanical, 
electrical, and other modifi cati ons, such as 
to rope drums, trolley cable reel, machinery 
house service cranes, cabling, lighti ng, 
access ways, new wire rope, etcetera. 
Esti mated costs per crane vary from about 
$1.5 million for a short raise with low labour 
cost, to about $4.5 million for a tall raise with 
a boom extension and high labour cost.

WHARF BERTHING SPACE
Today’s mega-ship lengths are not much 
longer than those of the previous generati on.  
However, some existi ng berths sti ll require 
additi onal length, which is a costly opti on.  
A less costly opti on, if practi cal, is to add a 
mooring dolphin beyond the wharf so the 
vessel can be located closer to the end of 
the wharf (See Figure 4).  

The constructi on cost of a new mooring 
dolphin with access structure, lighti ng, and 
capstan is about $500,000 to $750,000, 
depending on locati on, water depth, soil 
conditi ons, constructi on, and operati ons 
coordinati on.

 Some additi onal STS crane travel length 
on the wharf can usually be obtained 
with relati vely litt le cost by installing more 
compact crane stops and relocati ng stops 
closer to the end of the wharf.  

BERTHING FENDERS
Fender energy required for vessel berthing 
is primarily infl uenced by vessel approach 
velocity perpendicular to the wharf 
and vessel mass.  Current mega-ship 
displacements are signifi cantly more than 
the design mass used for many existi ng 
fender systems, but the approach velocity 
for the mega-ships is less. Oft en, fenders 
with more energy capacity are required to 
meet industry guidelines. However, it is oft en 
practi cal to conti nue using existi ng fender 
systems with acceptable risk of damage 
to the fender system, wharf, and vessel 
structure, but with a plan to replace the 

Top: Figure 4. Mooring dolphin at IMTT Port of Richmond; Bottom: Figure 3. Crane being raised with a jacking frame
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existi ng systems with higher energy systems 
if damage does occur. The cost of replacing 
the current fender system is usually not 
justi fi ed by the cost of improbable future 
damage.  

Berthing data for the larger ships indicate 
that the berthing velocity and angles are 
signifi cantly less than recommended in 
design guidelines. Additi onally, contacti ng 
only a single fender is signifi cantly less 
probable than for smaller vessels. 

If replacing fender systems, if practi cal, 
we suggest replacing with deeper fenders to 
limit the fender reacti on on the wharf and 
vessel structures. If larger fender reacti ons 
result, confi rm that the wharf structure is 
adequate.  Typically, only local strengthening 
of the wharf is required, at a moderate cost.  

New fender systems for mega-ships, 
rated at 1,500 kN-m, cost about $70,000 
per fender system furnished and installed. 
They can typically be spaced 20 metres to 
25 metres on centre.  Lesser spacings may 
be advantageous to align with stronger 
porti ons of the wharf.  

Wharf strengthening costs will vary 
signifi cantly depending on the capacity of 
the existi ng structure—from a fracti on of the 
fender system cost to more than the fender 
system cost.  If strengthening the existi ng 

structure for mega-ships is impracti cal, for 
instance if a stronger crane girder is also 
needed, one alternati ve is removing the 
waterside face of the wharf and rebuilding 
with new structure.   

Again, the risk of signifi cant single fender 
loading is usually small. A study should 
be made of the berthing conditi ons and 
expected berthing speeds and angles before 
deciding on upgrades.

MOORING BOLLARDS
The wind area of today’s loaded mega-ship is 
signifi cantly more than the design ship used 
for most existi ng mooring systems.  Forces 
of up to 250 tonnes per bollard can occur 
for common design winds and mooring line 
arrangements.  Additi onally, ship captains 
may have concerns about relying on older, 
lower capacity bollards and can decide 
they are not willing to moor their ship to a 
parti cular system.  

Consider site-specifi c wind speeds and 
directi ons based on historical data when 
determining required bollard capaciti es as 
these may justi fy signifi cantly lower loads.  

New bollards with increased capacity 
are relati vely inexpensive. Strengthening 
the wharf local to the bollard, if needed, is 
more costly, with costs varying signifi cantly 

depending on the existi ng structure. A less 
costly strengthening approach that has 
worked on several older wharves consists 
of drilling holes into the wharf structure and 
installing grouted high-strength reinforcing.  

STS CRANE GIRDERS
STS cranes suitable for up to 23-wide vessels 
typically have larger wheel loads than 
existi ng cranes procured for smaller design 
vessels. Wheel loads may exceed the design 
or rated capacity of existi ng wharf girders.  
Opti ons to address excessive crane loads 
include:
• Opti mising the crane design to reduce 

crane reacti ons and bett er suit the 
distributi on between available landside 
and waterside girder capaciti es

• Analysing or load testi ng the existi ng 
structure and foundati on to justi fy 
increasing the rated capacity

• Strengthening the existi ng girders
• Replacing girder systems with new, 

stronger systems
• Consider increasing the crane rail span 

for new cranes, as this can reduce wheel 
loads and will permit additi onal truck 
lanes for operati ons 

Opti mising a new crane design or a crane 
modifi cati on design will reduce wheel loads 

Extend the Life of Your Crane

Oakland, CA USA Teresa Ferguson (1) 510-832-5606 Liftech@Liftech.net www.Liftech.net
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some, but there are limits. Typically, this 
opti on is only worthwhile if the existi ng 
crane wheel loads are not signifi cantly more 
than the girder’s rated capaciti es.

Analysis or load testi ng of the existi ng 
girder structure to justi fy additi onal capacity 
is usually worthwhile as it is the least costly 
of these opti ons and oft en yields signifi cant 
results. Girders are oft en designed to 
have more capacity than stated for the 
original design loads. A feasibility study by 
a structural engineer is a good fi rst step to 
decide if this approach is practi cal.  Feasibility 
study costs will vary, but are typically less 
than $30,000. If feasible, studies to justi fy 
additi onal capacity, typically involving one 
or more types of analyses, are oft en $50,000 
to $100,000 and are usually successful. See 
Figure 5 for an example of a “strut-and-
ti e” girder analysis, which can oft en justi fy 
additi onal girder shear capacity.

Strengthening or replacing a wharf 
girder will require signifi cant costs, oft en 
requiring new piling. If this is required, 
and in parti cular if new cranes will be 
procured, building a new landside girder 
and procuring larger gage cranes can limit 
girder constructi on costs, reduce crane 
wheel loads, and increase the truck lane 
space between the crane legs.

SUMMARY
Today’s mega-ships up to 20,000 TEU will 
typically aff ect existi ng STS cranes and may 
aff ect existi ng infrastructure.  

Existi ng STS cranes will probably require 
increases to lift  height and someti mes 
increases to the outreach to service the new 
vessels.  

Increased vessel lengths may require 
changes to berthing arrangements, 
extending the wharf or just crane girders, 
modifi cati ons to crane stop locati ons and 
structure, adding mooring dolphins, or 

combinati ons of these.  
Fender berthing velociti es and angles 

are typically much less than recommended 
in design guidelines; consider recent data 
when determining berthing energies. If a 
system with increased energy is required, 
accepti ng additi onal risk with existi ng 
systems is oft en reasonable.  

Increased mooring forces may require 
larger, higher-capacity bollards. Installing 
higher capacity bollards requires relati vely 
litt le cost unless the wharf structure needs 
strengthening, in which case costs can vary 
signifi cantly. Consult ship captains and local 
pilots to ensure they will be comfortable 

with the planned mooring system. Consider 
site-specifi c wind speeds and directi ons 
when determining bollard loads.

Increased crane wheel loads may exceed 
existi ng rated girder capaciti es. Engineering 
analyses or load testi ng can oft en justi fy 
additi onal capacity. Strengthening existi ng 
or building new girders will be costly. If new 
structure and cranes are required, building 
a new landside or waterside girder can limit 
crane wheel loads and girder constructi on 
costs.

Consider performing a study to determine 
your terminal requirements and the most 
cost eff ecti ve approaches.
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Figure 5. Strut-and-tie girder analysis
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Circa 1760, the rise of the Industrial Age in 
Great Britain was primarily characterised 
by power driven technology that replaced 
hand operated tools. These technologies 
included the steam engine, which gave 
rise to locomoti ves, steamboats, and by 
1815, the golden age of massive ocean 
transportati on vessels. In turn, these 
advancements enabled the worldwide 
transportati on of the proliferati on of 
manufactured goods via global waterways.

As manufactured goods became 
larger, heavier, and more complex, 
the multi purpose fl eets became more 
diversifi ed. Crane capaciti es and deck 
strengths increased and we witnessed the 
introducti on of Ro-Ro and semisubmersible 
vessels. As recently as four decades ago, 
a unit of a mere 60mt was considered a 
heavy lift  for a marine vessel.

MODERN TIMES 
In today’s developing world, large 
infrastructure projects are becoming more 
and more prevalent. Large power stati ons, 

oil refi neries, and LNG plants were initi ally 
“sti ck built”. This system involved shipping 
small components which were assembled 
at the site.

Inevitably, a lack of resources, skilled 
labour and complicated supply chains 
resulted in signifi cant delays and cost 
overruns. Today, we see a signifi cant 
increase in ‘modularisati on’, whereby large 
components are fabricated at an industrial 
facility, shipped to the fi nal desti nati on, 
and then rolled into positi on. This process 
typically requires vessels with large crane 
capaciti es or Ro-Ro capabiliti es. 

REGULATORY AGENCIES
Various internati onal regulatory 
organisati ons, such as the IMO, GL/DNV 
and Noble Denton have been instrumental 
in draft ing and enforcing rules and 
guidelines specifi c to this industry. 
These organisati ons have developed 
recommendati ons unifying procedures 
and calculati on methods to ensure safe 
ocean transportati on and to keep up 

with the tremendous increase in off shore 
projects. There is an obvious need to 
follow these guidelines very closely when 
handling heavier, over-dimensional cargo.

ENGINEERING CALCULATIONS
Signifi cant planning, analysis and 
documentati on are all required before 
executi ng a project loadout. Advanced 
heavy-lift  shipping companies prepare 
a detailed method statement that 
will include a stowage plan, lift ing 
arrangement, materials list, load 
spreading arrangement, securing plan, 
and risk assessment. The document will 
also include all the required supporti ng 
documentati on and certi fi cati on for the 
loadout.

In the past, these types of calculati ons 
were performed mostly by hand and 
were based on the accepted engineering 
principles of the ti me. Today, sophisti cated 
engineering soft ware and various 
spreadsheet-based modelling techniques 
are uti lised for complex equati ons and 

LOAD SPREADING AND
SEA FASTENING
Captain Brian Powney, Elissa Clark and Samuel Vernon, 
Intermarine Technical Department, Intermarine, Texas, US
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formulas for securing, accelerati ons, 
strength, and other dynamic factors. 

In additi on, commercially available 
soft ware has reached the marine industry. 
A few examples of these are visual cargo 
care for securing calculati ons, MACS3 
for stability calculati ons, and AutoCAD, 
SolidWorks and ANSYS for 3D modelling 
and stress analysis (Figure 1).

LIFTING AND SPREADER BEAMS
A spreader bar is a lift ing device which 
is connected to a vessel’s crane hook or 
hooks. A single longitudinal beam may 
be fi xed or adjustable in length and may 
consist of one set of lift /drop points or 
multi ple lift /drop points to off er fl exibility 
during lift ing operati ons (Figure 2). A single 
longitudinal bar can be used to perform a 
tandem lift , whereby two cranes are used 
to lift  a unit whose weight exceeds the 
capacity of one crane.

As cargo weights and dimensions have 
increased, so has the need for more 
complex spreader bar confi gurati ons. 
Combinati ons of longitudinal and 
transverse bars are becoming more 
common for larger units such as turbines 
and locomoti ves. In some cases, cargoes 
such as process modules may require a 
combinati on of eight bars to minimise the 
possibility of structural damage. Detailed 
lift ing plans are prepared to show the 
spreader bar confi gurati on and rigging 
arrangement that are planned to handle 
the cargo.

LOAD SPREADING
As unit loads have increased, so has 
the need for detailed load spreading 
calculati ons. The permissible tons/m2 
allowance is normally readily available 
and is commonly suffi  cient for most loads. 
A comparison to the cargo footprint will 
indicate whether the limit is exceeded. 
Container stack weights and line loads 
are also provided by the hatch cover 
manufacturers.

When planning for heavier cargo more 
detailed calculati ons are required that 
consider the various forces that are 
experienced in a seaway and additi onal 
materials that may be required to 
distribute the weight over an acceptable 
area. Materials such as ti mber, crane 
mats, I-beams, or steel load spreading 
mats (Figure 3) may be uti lised to achieve 
adequate load spreading.

CARGO SECURING
Aft er the load spreading materials have 
been installed, and the cargo is safely 
loaded using the approved lift ing device, 
the cargo must be secured for ocean 
transportati on (Figure 4). All ocean going 
vessels have a cargo securing manual 

Figure 1

Figure 2

Figure 3
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on board that is normally draft ed by the 
hatch cover manufacturer. It defi nes 
how containers should be secured and 
also includes basic informati on on forces 
and accelerati ons that may be expected. 
Simple formulas are included that can be 
used to calculate the required securing for 
non-standardised cargo.

Heavier, larger units require more 
detailed calculati ons. As with engineering 
calculati ons, load spreading calculati ons 
were initi ally calculated by hand. However, 
mariti me cargo securing soft ware and 
programs such as Visual Cargo Care are 
now readily available for commercial 
use. These programs accurately calculate 
accelerati on forces, lashing and securing 
requirements, and create the necessary 
reports for inclusion in the method 
statements.

The materials used for sea fastening 
vary according to the cargo specifi cs, but 
generally include welded stoppers and 
clips, chains, wires and turnbuckles, and 
nylon belts.

Intermarine recently loaded a ship loader 
(Figure 5) in Porto Marghera (Venice, 
Italy) and safely delivered it to Corpus 
Christi , Texas. The loadout presented 
many diverse challenges due the nature 
of the cargo. The main unit had overall 
dimensions of 22.8m x 24.4m x 36.9m 
and a gross weight of 320 tonnes. The 
extreme height resulted in a hook height 
problem that was resolved by designing 
a custom-made lift ing arrangement. 
The cargo height also contributed to the 
excessive forces that were overcome by an 
intricate securing web of lashing wires and 
turnbuckles (Figure 6).

The main body and the boom secti on 
were shipped separately and the client 
requested that they be reassembled on 
the dock. This was successfully achieved 
by uti lising the ship’s cranes in a tandem 
lift  operati on.

A tremendous amount of planning is 
involved in a project of this magnitude, 
which requires the parti cipati on of the 
Technical, Operati ons, and Commercial 
Departments. Roughly 300 man hours went 
into planning this parti cular project, while 
40 man hours were involved in both the 
loading and discharge. Adequate planning 
reduces the possibility of accidents, loss of 
life or injury, material damage, and ti me 
lost on the vessel. Projects such as this 
typically have long lead ti mes. As such, 
damages or delays will inevitably result 
in liquidated damages with a tremendous 
fi nancial impact.

THE FUTURE
All indicati ons are that we will see more 
modularisati on, with corresponding 
increases in unit weights and dimensions. 

Figure 4

Figure 5

Figure 6
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Project managers will have to ensure 
constructi on is completed on ti me, with 
minimal damages, and within budget. 
Ocean transportati on is a vital part of 
achieving this. In recent years we have 
seen considerable advancements in 
training and technology. 

Ship staff  are trained on crane simulators 
prior to joining the vessel and schooled on 
the procedures for loading and discharging 
heavy-lift s. Modern vessels are fi tt ed with 
sophisti cated ballast systems to ensure all 
stability requirements are sati sfi ed and 
cranes that can be operated from the main 
deck level. Advanced Dynamic Positi oning 
Systems ensure a vessel can maintain its 
positi on and heading off shore by using its 
own propellers and thrusters.

ABOUT THE AUTHOR
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ABOUT THE ORGANISATION

Intermarine is the global leader in the 
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ENVIRONMENT AND 
SUSTAINABILITY

Schneider Electric is the global specialist in energy 
management, proving expertise in smart grid 
development, turnkey solutions, and end-to-end 
services that can help you establish a best-in-class, 
green port operation.



There is nothing new in saying the world 
is in need of novel ways to save on carbon 
emissions. Since climate change became a 
reality, goverments and private companies 
have began to work in regulation and 
policies that help to avoid the impact that 
the evolution in trade logistics is having on 
the environment.

There are two key dates to remember 
with regard to climate change action, 
March 21, 1994 when the United Nations 
Framework Convention on Climate 
Change (UNFCCC) entered into force, and 
the recent 2015 United Nations Climate 
Change Conference (COP 21), which 
was marked in Paris, were 197 parties 
participated to reach a global agreement 
on climate change. Despite protestations 
from Maersk Line, shipping was notably left 
from the agenda. 

CARBON EMISSIONS IN MARITIME 
SHIPPING
Yes, we can say that maritime shipping 
is the most carbon-efficient way of 
transportation, but, should we be 
proud of saying that? The International 

Maritime Organization, in its Third IMO 
GHG Study 2014, calculated that total 
shipping emissions in the year 2012 were 
approximately 938 million tonnes of CO2 
and 961 million for greenhouse gases 
(GHGs) combining CO2, CH4 and N2O.

International shipping emissions for 
same year are estimated to be 796 million 
tonnes of CO2 and 816 million tonnes of 
CO2e for GHGs combining CO2, CH4 and 
N2O. International shipping accounts for 
approximately 2.2% and 2.1% of global CO2 
and GHG emissions on a CO2 equivalent 
(CO2e) basis, respectively.

THE ORIGIN OF CO2 IN SHIPPING
There are several starting points for the 
release of CO2 emissions in the shipping 
industry, but the biggest impact on the 
environment is coming from vessel fuel 
emissions. Vessel emissions are directly 
linked with fuel consumption. Most vessels 
are navigating 80% of the time, so their 
emissions are constant, but even during 
the port stay, vessels engines do not stop, 
so emissions savings are not being reaped. 
However this is not the only way in which 

the shipping industry is producing CO2 
emissions. The rest of the logistical chain 
linked to the container that is giving service 
to a vessel is also producing CO2 emissions.

During container operations in a 
terminal, moving the containers generates 
a median of around 6kg of CO2 emissions 
per TEU. This means that in a port with 
around 35 milion TEU, it would generate 
around 210kg million of CO2  in a year. 

HOW TO REDUCE EMISSIONS
Our industry should now look for ways by 
which CO2 emissions could be reduced. 
As mentioned by the ICS in its 2014 
report “Shipping, World Trade  and 
the Reduction of  CO2 Emissions”, the 
option to reduce CO2 emitted will come 
through a combination of technological 
and operational developments, as well as 
through the introduction of newer and 
bigger ships.

Bigger ships are now a reality in ports, 
but there are other actions that need more 
time, such as the adoption of cleaner fuels, 
adding 'scrubbers' or other exhaust gas 
cleaning devices to ships, and wider use 

INNOVATION
THE ROUTE TO GREEN SHIPPING
Jesús García López, CEO, 
Connectainer & Intermodal Solutions, Cadiz, Spain  
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of alternative sources of energy including 
wind power and port-side electricity. 

In this “war on pollution”, there is an 
entity that could lead, the IMO. Recently, 
the European Commission has contributed 
with over US$10 million into a new and 
ambitious IMO project aiming to stablish 
a global network of Maritime Technology 
Cooperation Centres (MTCCs). The aim 
of the project will be to help beneficiary 
countries limit and reduce GHG emissions 
from their shipping sectors through 
technical assistance and capacity building.

WHERE IS INNOVATION NEEDED?
As we have seen, our industry is focusing 
its efforts in saving vessel emissions, but 
there are other fields that could make 
shipping “greener”. Action is also needed 
for the non-direct vessel consumption 
issues. About the 90% of the non-bulk 
cargo worldwide is transported by 
container. Container shipping is an industry 
that year by year continues to grow and 
this growth means subsidiary industry has 
to adapt. An example of this is the Panama 
Canal expansion, which aims to allow 
bigger vessels to cross, another instance is 
automated port terminals.

Shipping is changing and being adapted 
to the container, but there is a thing 
that is not changing: the container itself. 
The container, due to market needs, is 
generating a big quantity of CO2 emissions 
which negatively affects the environment.

EMPTY REPOSITIONING: THE ETERNAL 
PROBLEM
21% of the total containers moved per 
year are empties, and every year, more and 
more units are moved, and the percentage 
of empty movements is proportionally 
increased. The container imbalance is a 
question that affects most of the routes, 
in major or a lesser extent. We must 
emphasise the fact that this “irregularity” 
is causing a significant overcost to shipping 
lines, economically and structurally talking, 
but not only the shipping lines are affected 
by the “empty effect”, the terminals also 
take a hit in terms of hub transhipment 
ports risking collapse during difficult 
periods.

Obviously, some routes are more prone 
to this situation than others, and shipping 
companies, who have experienced this 
situation for many years, have adopted 
appropriate measures to minimise the 
impact this situation causes them by 
optimising the way of repositioning empty 
equipment to deficitary areas with the 
minimun possible cost. Yet shipping is not 
ruled by a mathematical algorithm, so 
sometimes the planned operative should 
be adjusted due to external factors, or 
sometimes even due to an unexpected 

market change, thereby bidding farewell to 
cost optimisation.

We may consider market characteristics 
as one of the motivating factors for this 
situation, yet in a global world, different 
countries have different industries, with 
different commodities or products that 
are produced to cover the needs of 
other areas, and, at the same time, those 
countries need other products from other 
areas to cover their own needs. This 
difference in the industry and, by hence, in 
product characteristics, is the reason that 
obliges us to use one or another type of 
container, thus motivating the unbalance. 
Unfortunatelly, market characteristics are 
hardly changing at all.

EMISSIONS AND CONTAINER 
REPOSITIONING?
If we calculate the CO2 emissions of a 
40 foot empty unit repositioned from 
Algeciras, Spain to Shanghai, China: the 
result is around 328kg per 40 in only one 
leg. We are talking about millions of units 
that are doing this or similar movements 
on an annual basis, so it is easy to 
understand how important it could be to 
find a solution that reduces the volume of 
empty containers moved.

According to the information we 
gather from several terminals in different 
countries, the average of CO2 emissions 
related to container handling in a terminal 
are above 6kg per TEU. Only with the 
optimisation of empty repositioning, if 
main shipping actors could reduce empty  
movements by a 30%, there would be a 
saving of 145.800.000kg of CO2.

The benefits of optimised repositioning 
are as follows:
• Reduction in time that vessels stay in 

port. Less movement means less port 
operation time. Less stay means less 
CO2 emissions

• Berth time reduction means less port 
congestion and less anchorage waiting 
time, thus more time will be available 
when sailing to the next port at a more 
economical speed. As a consequence, 
lines will emit less CO2, not only in port 
but during sailing too 

Nothing is impossible. In the hands of 
profesionals logistics is the knowledge of 
problems and the ideas for the solutions. 
This is the only way to help the industry 
to be improve. New technologies are 
appearing and we must embrace these in 
order to help industry innovation.

ABOUT THE AUTHOR
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Intermodal Solutions. He has long and 
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Codelco, the largest copper producing 
company in the world has revolutionised 
the mining logistics of copper concentrate. 
It has re-engineered bulk handling, using a 
completely sealed zero material loss system 
from the mine to the hatch of the ship at 
Puerto Angamos in Mejillones, Chile.

The traditional method of bulk exporting 
of copper concentrate uses trucking, 
warehousing and ship loading conveyor 
systems, all of which result in small material 
loss. To complement its operations, Codelco 
started from the beginning and designed a 
whole new system that completely encloses 
the material from the pit to the hatch of the 
ship.
CHILE: 

WORLDS GREENEST BULK PORT

The new process, engineered with the 
support of equipment suppliers, encloses 
the expensive copper concentrate in a 
sealed container. The equipment, specially 
designed for the project in cooperation with 

THE GREENEST BULK 
OPERATIONS
A CHILEAN PORT REVOLUTION 

RAM Spreaders 
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suppliers uses some innovative new ideas. 
The copper concentrate is sealed in a 

purposely designed box with a lockable 
lid. Once in place at the mine, the only 
time the lid is removed is by the lid lifter 
on the revolving spreader prior to rotation 
at the bottom of the ships hatch. During 
the tipping process, the hatch is sealed 
with the final piece of clever design, with 
a hatch based dust suppression system 
catching any rising dust.

The traditional method of bulk export 
involves multiple transfer points, from truck 
to train, to warehouse then by conveyor to 
a bulk loader into a ship’s hold. At each of 
these transfer points material is lost. When 
your commodity is selling for more than 
3,000 dollars per ton, the financial loss can 
add up to millions of dollars.

NEW CONTAINERISED HANDLING PROCESS

Traditional bulk loading requires large 
amount of investment in engineering, 
design and construction, implementation 
and maintenance. Some bulk terminals 
cost more than US$100 million to set up. 
The new innovative way Codelco, in 
conjunction with Puerto Angamos, 

implemented a way to handle its 
copper concentrate was through the 
Containerized Bulk Handling (CBH) system, 
sealing the material in a container from 
pit to ship. In the mining industry, this is 
the first of its kind in the Americas. The 
copper concentrate is loaded and sealed 
into special ISO twenty foot containers 
at the mine; it is then transported to the 
port’s yard, stored like any other container 
and then loaded right into the vessel’s 
hatch with existing terminal equipment. 
The only new equipment is the purpose 
designed revolver from RAM Spreaders.

TRADITIONAL SYSTEM –VS- CBH SYSTEM

The CBH process is simple and effective, 
efficient and most of all, clean and friendly 
to the environment at a very low cost. The 
copper is not exposed to the environment, 
even when it is released at the bottom of 
the vessel’s hatch by the revolver spreader. 

DUST-MONEY BLOWING IN THE WIND
Dust is created when energy is added 
to dry bulk materials. The CBH process 
is engineered to prevent energy from 
impacting the material at all stages of the 

process. Energy which creates dust can be 
the wind on a train wagon, the wheels of 
a tipper truck or a bulk loader dropping 
material from a great height and displacing 
air in the ships hold.

Being clever in design, using the CBH 
process allows lids to seal the container 
at the mine and is kept sealed during 
transport and storage. The container is 
only opened after being lifted at the port 
before it is rotated into the bottom of the 
ships hatch. Revolving the container at the 
bottom of the hatch adds minimal energy 
and creates minimal dust. The team has 
added a further environmental protection 
step, by sealing the ships hatch to stop 
any escape of fugitive dust emissions by a 
hatch mounted dust suppression system.

FLEXIBLE FAST AND LOW CAPITAL COST
Most of the equipment required to 
successfully implement a containerised 
bulk handling system already exist at the 
mine site and port. This includes forklifts, 
reach-stackers and cranes. For ports that 
do not have their own mobile or ship to 
shore cranes, the revolver spreader also 
comes in a lightweight version, so it can be 
used on ship cranes. 

Open wagons poses risks to contamination and loss of product 
during the  transportation process to port

Dust cloud created from open 
stockpiles

Posing a threat to environmental 
impact

TRADITIONAL

Fill at Mine/Bulk Facility Containers stored at Port.          
No stockpiles

Loaded into ships hatch.            
No risk to health or environment

CONTAINERIZED BULK HANDLING

Seal container for transporting.   
No contamination
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In the case of Puerto Angamos, it has 2 of 
the most advanced harbor mobile cranes in 
the port industry. The only major additional 
equipment required in this operation, is 
the revolver spreader and the containers. 
This is a fraction of the investment made in 
traditional bulk terminals. 

The whole solution can be up and 
running within six to nine months from 
the time a decision is made. The system 
has also seen fast load rates with other 
projects using the revolver spreader for 
iron ore, loading at 2,000 ton per hour per 
revolver. Very cost effective indeed.

MISTING SYSTEM
Puerto Angamos have implemented a dust 
suppression barrier, fitted around the ships 
hatch as an additional measure, to protect the 
environment and the port personnel’s health 
at the terminal while loading the vessel. The 
system completely covers the entire top of 
the hatch with a fine fog. As any fugitive dust 
particles rise up from the hatch, they collide 
with the heavier water particles, then join 
together and fall to the bottom of the hatch.

Likewise, the misting system does not 
have any adverse effect on the product 
been handled. This is a key and critical 
feature in terminals where dust control 
is of the utmost importance at the pier 
where other operations are being handled 
at the same time. In most cases, the 

outside observer will not be aware bulk 
is being loaded. On the financial side, in 
conventional operations without a misting 
system, the loss of product over a length of 
time is significant.

OTHER BENEFITS FROM CBH
A very important service Puerto Angamos 
can provide by using this containerised bulk 
handling solution is their ability to perform 
copper blending right in the hold of the vessel, 
creating a clean blend of copper concentrate. 

As some batches of containers may come 
into the terminal with various degrees of 
moisture, they can be segregated at the yard 
by a colour tag or numbering system and 
then loaded into the vessel as desired, to 
meet customer requirements. 

It is interesting to note that this system is 
fully mobile. The port operator or the mine 
company can move the operation (revolver 
spreaders and containers) to any other site 
within or outside its borders. Investment 
is therefore not lost when operations end, 
it is enhanced and protected. Along the 
same line, this process may creatively add 
significant new cargo traffic and revenues to 
the port. Puerto Angamos has implemented 
two twenty foot revolver spreaders with 
containers having a payload of 30 tons.  With 
two mobile harbor cranes, 1,100 tons per 
hour is achievable.  All of this possible, using 
existing infrastructure and equipment.

CONCLUSION 
In summary, we can say the containerized 
bulk handling system is a low capital 
investment, with a faster time to market and 
virtually no dust from the lid and misting 
system, it caters for most types of bulk 
products.

In essence, CODELCO has changed the 
way the bulk industry works in the Americas. 
It has set up a benchmark to a more efficient 
and environmentally friendly way of safely 
transporting, storing and loading copper 
concentrate into the vessels. 

ABOUT THE ORGANISATION

RAM Spreaders’ ancestral roots began back 
in 1876 as Ed Mills & Son, a blacksmith 
company in Liverpool, England. In 1992, 
NSL Engineering acquired RAM Spreaders 
as part of the company’s business 
diversification. Currently, RAM products are 
present in more than 65 countries, across 
all continents. In May 2015, NSL’s RAM 
spreaders business merged with the grab 
business of Salzgitter Maschinenbau AG 
under a joint venture arrangement through 
PEINER SMAG Lifting Technologies GmbH.
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VTS, NAVIGATION, 
MOORING AND BERTHING

Transas Ship Traffic Control provides tools for a 
coordinated, global approach to maritime traffic 
control, monitoring and decision support. Transas 
STC collects information from various data sources 
and integrates it into a common operational picture.



Vessel Traffic Services (VTS) are intended to 
provide enhanced safety of navigation and 
increase the efficiency of port operations. 
Modern VTS possess highly accurate and 
reliable information about all operations 
within the port and approaches to the port. 
This provides the VTS operator with full 
maritime domain awareness. The first VTS 
systems were installed at the beginning of 
the 1940s and have come a long way from  
single standalone coastal radar stations to 
becoming complex distributed systems, 
connecting large amounts of sensors and 
sub-systems. These changes were driven 
not by technology itself, but by a number of 
various challenges at that time.  

Maritime shipping supports 
approximately 90 percent of global trade. 
Therefore, this directly affects shipping 
traffic. An international study showed 
that shipping traffic has quadrupled in 
the past 20 years. The inevitable result 
of this significant growth would be an 
increasing number of maritime accidents, 
increased impact on the environment and 
an increased volume of constant demands 

to improve existing technologies in order 
to provide safe and efficient berth-to-berth 
navigation. VTS can be considered as one of 
the key factors in solving these challenges. 

The maritime administrations of different 
countries take action to improve the safety 
of shipping by increasing the area of VTS 
responsibility or establishing ‘Coastal VTS 
Systems’, including the voluntary use of 
VTS beyond territorial waters. Maritime 
institutions are researching the possibilities 
to establish Sea Traffic Management for 
enhanced voyage planning. Shipping and port 
operators require an increase in the efficiency 
of shipping traffic to avoid delays and utilise 
port facilities at a maximum payload. 

But to withstand all challenges, it is 
necessary to take a step up from traditional 
VTS, as a standalone isolated authority 
managing traffic in a port, to a new 
generation that has the VTS acting as a high-
tech system with advanced decision support 
tools that allows automated interaction 
with other stakeholders. However, this will 
not be possible without a modern approach 
to VTS construction involving modern 

technologies. It also requires a change in 
the attitude of all stakeholders involved in 
ship traffic management and the activities 
associated with it. 

All VTS operations can be split into three 
categories, as defined by IALA;   Information 
Service (INS), Traffic Organisation Service 
(TOS) and Navigational Assistance Service 
(NAS). 

Now let us examine some examples of 
how modern technologies can help VTS 
operators to perform their duties in today’s 
shipping environment. 

INS is defined as ‘a service to ensure that 
essential information becomes available 
in time for onboard navigational decision-
making’. This is a basic level of the VTS 
services and it provides information about:
• Position
• Identity
• Intention and destination of vessels
• Meteorological and hydrological 

conditions
• Amendments in information concerning 

the VTS area such as boundaries
• Procedures

VTS IN THE AGE OF DIGITAL 
INFORMATION
Dmitry Rostopshin, Director of the Ship Traffic Control and Management Solutions,
Transas Marine International
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• Radio frequencies
• Reporting points or any information 

concerning the safety of navigation
INS contains a huge amount of 

information related to the routine duties, 
therefore the automation of the delivery 
of indicated information can significantly 
reduce the VTS operators’ workload, 
allowing them to focus on more important 
tasks. This could potentially include: 
• Automatic traffic image delivery to 

onboard systems, pilots, port operators, 
and allied services. Traffic image should 
include real-time position, course, speed, 
destination and route to the destination 
for all vessels within the VTS area. This 
would ensure that all stakeholders are 
working in the same environment. 

• Automatic transmission of local 
notices. Any specific information 
related to safety of navigation should 
be delivered automatically, and also 
include temporary areas which should 
be displayed directly in the electronic 
chart systems. 

• Meteo or hydrological sensors available 
in the VTS should be accessible together 
with the local weather forecast to avoid 
routine transmitting of such data via 
VHF voice communication. 

TOS prevents dangerous maritime 
traffic situations and allows for  the safe 
and efficient movement of vessel traffic 
within the VTS area. In addition to INS, 
TOS requires planning or prioritising of 
vessel movements, establishing a traffic 
clearance system, allocating space and time 
slots following special routes and speed 
limits. Automation in the TOS service could 
include: 
• Route exchange between the vessels 

and coastal centre, where every vessel 
has its individual route from berth-to-
berth. The tasks of the coastal systems 
would be in this case to check safety 
of the route for the risk of grounding 
and risk of collision and suggest the 
alternates, if necessary. 

• In addition, ETA and RTA data exchange 
between port and vessel can reduce 
delays and allow “just-in-time” arrivals 
of the vessel to the port. 

NAS provides essential and timely 
navigational information to assist in the 
onboard navigational decision-making 
process and to monitor its effects. This is one 
of the most complicated tasks performed by 
VTS. The purpose of this service is to provide 
the vessel’s navigational information in 
case of risk of grounding, a risk of collision, 
deviating from the passage plan, assistance 
to anchoring. NAS can also support the 
vessel if it is unsure of its own position or 
route to the destination, has defects or 
deficiencies and can provide assistance in 
severe meteorological conditions. 

NAS on the VTS should be based upon 
proper alarms and warnings configuration 
acting as a passive decision-support system. 
The system should recognise and provide 
the operator with real-time information 
about dangerous situations in the VTS area. 
These are just some of the advantages. 
Modern technologies can significantly 
improve the NAS via: 
• Enhanced route monitoring. Using 

individual routes described in TOS, VTS 
can automatically monitor deviation of 
the vessel from the passage plan both 
in distance and in time, which allows for 
problems to be detected at an early stage. 

• Automatic underkeel clearance 
calculation tools. Based on current and 
predicted weather level data and the 
ship model, it is possible to significantly 
improve the calculation of no-go areas 
and reduce the risk of grounding. Such 
systems also allow operators to utilise 
port facilities in a more efficient way by 
‘extending’ the tidal window via more 
accurate evaluation of available data.

• Active decision-support system. Unlike 
the passive system, the new generation 
of decision-support tools not only 
deliver warnings to the operators about 
dangerous situations but can also 
suggest solutions, i.e. optimal route to 
avoid collision or grounding. 

Additional improvements in the NAS 
delivery would be the automation of the 
data exchange between onboard and 
VTS systems, where the data is not only 
displayed on the VTS operator’s screen but, 
after his confirmation, is also delivered to 
the navigator on the bridge and displayed in 
the onboard electronic chart system. 

Data exchange between coastal and 
onboard systems imposes additional 
requirements on the communication 
equipment, however, the number of 
technological advantages is huge. 

Considering the above, it is possible to 
say that the main advantage of modern 
maritime systems is the automated data 
exchange between various stakeholders, 
allowing for the reduction of routine 
workload on the personnel, minimising the 
risk of human errors and increasing focus 
on primary tasks. 

The final step in this approach would 
be the creation of a native common Sea 
Traffic Control and Management system. 
This system would collect information 
from various data sources and added-
value services. It would then process the 
information, integrating it into a common 
operational picture and delivering this 
information to all stakeholders according 
to their needs and access rights. This 
will improve the safety of navigation, the 
efficiency of maritime traffic and protect 
the environment.
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