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Introduction

Are things looking up? 

I write this note just as ports around the world are announcing 
their end-of-year figures for 2010, and it seems as though a good 
year was had across the board, with most ports enjoying at least a 
modest increase on 2009 box volumes.
 
Things are looking good in the shipping sector too. Maersk Line 
has just placed an order for ten 18,000-TEU capacity container 
ships, named the Triple-E vessels, from Korea’s DSME shipyard, 
which are to be delivered from 2013 to 2015. Although these 
vessels will call at only a handful of ports around the world, their 
production is symptomatic of what lies in store – and it’s BIG. 

The Triple-E vessels were announced around the same time as the 
proposed cut to the U.S. Department of Homeland Security’s Port 
Security Grant program, part of the Continuing Resolution for fiscal 
year 2011. The cuts will reduce the budget from US$300 million to 
$100 million. However, the President’s proposed FY2012 budget 
looks more optimistic, with more provision for infrastructure 
improvement projects in the States.

We are experiencing, I think, a critical moment for the world’s 
ports. On the one hand, cargo throughput figures continue to 
increase and look promising for the future. On the other hand, in 
many countries the deficit left behind by the recession means that 
sufficient funding for infrastructure improvement is not readily 
available, ready for the bigger ships or – in the case of the Port 
Security Grant being disputed in the U.S. – to replace and restore 
outdated equipment security equipment, ready to meet a potential 
terrorist threat.

I spoke to Susan Monteverde, Government Relations Vice President 
of the AAPA, about the proposed Port Security Grant cuts and the 
FY2012 budget, and you can read her response to the cuts on our 
back page (page 88).

With any luck, future cuts to port security funding will not be so 
severe that ports are forced to invest in the crummy explosive and 
drug detection gadgets Bob Couttie, the man behind the Maritime 
Accident Casebook, writes about on page 69!

You can, of course, continue to keep up-to-date with daily 
developments in our industry by logging on to our re-designed 
website www.porttechnology.org, which features our similarly 
re-vamped quality news content, our full free-to-access Journal 
Archive, and our brilliant Equipment Directory. To make keeping 
abreast of port news even easier, our e-newsletter now goes out 
twice a week – sign up on our website.

Thanks to all our authors and partners – including our new 
supporter company DP World – for working with us. Your insight 
and input make the publication what it is.
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The International Association of Lighthouse Authorities (IALA), 

established in 1957, 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. IALA encourages its members to work together in a 

common effort to harmonise aids to navigation worldwide and to ensure 

that the movement of vessels is safe, expeditious and cost effective. 

www.iala-aism.org

 

The International Association of Airport and Seaport Police (IAASP) is 

a worldwide, non-governmental and non-profit association dedicated 

to mutual co-operation 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. It was recognised in the late 1960s that there was an urgent 

need for police and other law enforcement agencies to develop a faster 

means of exchanging information and intelligence internationally. In 

1969 the IAASP, the oldest and largest international police association of 

its kind, was formed, bringing together representatives of police, other 

enforcement agencies and the transportation industry in the movement 

of passengers and cargo at airports and seaports around the world. For 

the first time, a professional approach to policing airports and seaports 

was possible worldwide. 

www.iaasp.net

  

As the only intergovernmental organization with a unique Customs 

focus, the World Customs Organization (WCO), with its headquarters 

in Brussels, was established in 1952. It currently has 169 members 

across the globe, at all stages of economic development, who 

collectively process approximately 98% of world trade. The WCO 

is particularly noted for its work in areas covering the security and 

facilitation of the trade supply chain; the development of global 

Customs standards, the simplification and harmonization of Customs 

procedures, trade facilitation, risk management, integrity promotion, 

valuation, origin, the Harmonized System goods nomenclature, and 

sustainable Customs capacity building initiatives. Being the global 

centre of Customs expertise, the WCO provides an ideal forum 

for Customs administrations and their stakeholders 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. 

Consultative status at the IMO was formally granted in November 

1973, and since that time IMPA delegates have played a very active role 

in the work of the organisation. 

www.impahq.org

 

The International Cargo Security Council (ICSC) is a professional 

association of cargo transportation and security professionals from 

the entire spectrum of cargo security: air, truck/rail, maritime,  

and intermodal. The ICSC has four objectives: To improve cargo 

transportation security through voluntary government and industry 

efforts; to serve as a central clearinghouse for the collection and 

distribution of information relating to trends, techniques, and efforts 

to prevent cargo-related crimes; to provide a platform to address 

transportation industry matters relating to security of cargo; and to 

assist and support voluntary and self-help initiatives by government, 

transportation centres, and industry cargo security interests to develop 

effective efforts and programmes to combat cargo loss. 

www.cargosecurity.org

 

AIM is the global trade association for automatic identification and 

mobility technologies. AIM members are providers and users systems 

that capture, manage and integrate accurate data into larger information 

systems. 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. 

 

The objectives of the International Harbour Masters Association 

(IHMA) are to promote safe and efficient marine operations in port 

waters and to represent the professional standing, interests and views  

of harbour masters internationally, regionally and nationally. 

www.harbourmaster.org   
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The Coasts, Oceans, Ports and Rivers Institute (COPRI) was founded 

in 2000, as one of the American Society of Civil Engineers’ (ASCE) 

seven technical institutes. 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 co-operation among our more than 3,000 

members, both domestic and abroad, and the industry as a whole by 

advancing our members’ careers, stimulating technological advancement 

and improving professional practice. With 16 technical committees, 

COPRI provides members with the opportunity to change the face of the 

industry, from actively developing policy change to developing standards 

and technically sound programs such as conferences and workshops. 

COPRI’s committees are comprised of all members of the profession 

including: engineers, academicians, planners, elected and appointed 

officials and more. 

www.coprinstitute.org

 

Members of CEDA are drawn from Europe, Africa and the Middle 

East. The Western Dredging Association (WEDA), serving the Americas, 

and the Eastern Dredging Association (EADA), serving the Asian and 

Pacific region, are autonomous sister associations which share the aims 

of CEDA. The three sister associations from the World Organisation of 

Dredging Associations (WODA). CEDA who are the Central Dredging 

Association 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. They also co-operate 

with other international organisations to safeguard the interests of the 

dredging profession. 

www.dredging.org

  

The International Association of Dredging Companies (IADC), 

headquartered in The Hague, is a trade organisation with more than 

50 main and associated members in the private dredging sector, all of 

which operate sizeable fleets and are active in the world market. IADC 

companies have been involved with every major international dredging 

project of the last century. Their objectives are to advance fair trade 

practices and standard contracts to establish sound environmental 

practices, and to publish and encourage the publication of information 

about technological advances in the dredging industry. IADC works to 

attract worldwide recognition for the dredging industry in general and 

to increase the public’s awareness of the significant contributions of 

dredging towards economic growth and prosperity. 

www.iadc-dredging.com

 

The International Association of Ports and Harbours (IAPH) is a worldwide 

association of port authorities whose principle objective is to develop and 

foster good relations and co-operation by promoting greater efficiency of 

all ports and harbours through the exchange of information about new 

techniques and technology, relating to port development, organisation, 

administration and management. Promoting co-operation among ship 

owners, shipping lines and other parties, the IAPH have been granted 

consultative status as a Non-Governmental Organisation from the 

following United Nations Agencies: International Maritime Organisation 

(IMO), United Nations Conference on Trade and Development (UNCTAD), 

Economic and Social Council (ECOSOC), United Nations Environmental 

Programme (UNEP) and the World Customs Organisation (WCO). 

www.iaphworldports.org

  

The Ports and Terminals Group (PTG), based in London, 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 organisations and governmental authorities 

worldwide to undertake port development and expansion on a build-

operate-transfer or similar basis.

 

ICHCA International represents cargo-handling interests in the 

international field and is the only one to do so. It was founded in 1952 

and for many years was run as an Association. The acronym stands 

for International Cargo Handling Coordination Association but in 

2002 it became incorporated and took the name ICHCA International 

Ltd. Its role is to speak for cargo-handling interests at an international 

level and to consult, inform and advise its members accordingly. It 

has a worldwide membership and is a recognised Non-Governmental 

Organisation (NGO) with ILO, IMO, ISO and UNCTAD. It also 

liaises closely with other international bodies such as IAPH. It works 

through a number of panels and groupings and publishes a bi-monthly 

electronic newsletter, an annual publication “Cargo World” and many 

authoritative advice and guidance documents. 

www.ichca.com
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The nature and history of global terminal 
operators
Global terminal operators are defined as companies involved in 
international port terminal operations with a view of establishing 
globe-spanning network services. They account for a growing 
separation between the role assumed by port authorities and 
terminal operations. 

The container terminal operating industry has witnessed an 
internationalization process during recent decades, which 
took place in three consecutive waves. The first wave included 
companies such as HPH, P&O Ports and SSA who expanded 
their operations in new markets, thereby benefiting from the port 
privatization schemes in many regions across the world. 

As soon as the strategies of the pioneers proved to be 
successful, a second wave of companies started seeking expansion 
internationally (e.g. PSA, CSX World Terminals and Eurogate). 

A third wave of terminal operators emerged when major 
container carriers entered the terminal industry in an effort to 
support their core business. This led to three groups of global 
terminal operators: pure stevedores who manage terminals as 
profit centers, integrated carriers who manage terminals mainly as 
costs centers, and a group of hybrid terminal operators consisting 
of shipping lines involved in the stevedoring business and 
handling both own cargo and third-party traffic to make profit. 

Not all operators started their international expansion from 
their respective home markets. For example, Hanjin started the 
international expansion of its terminal network out of foreign ports 
due to institutional impediments for investments in South Korea. 

In more recent years financial holdings, ranging from investment 
banks, retirement funds to sovereign wealth funds, were attracted 
to the port terminal sector as an asset class and for revenue 
generation potential. The majority has an indirect management 
approach; acquiring an asset stake and leaving the existing operator 
take care of the operations. Others will manage the terminal assets 
directly through a parent company, such as DP World.  

World rankings
Table 1 and Figure 1 provide an overview of the top ten 
global terminal operators classified by volume and by hectares 
of terminals they control. The equity TEU measure adjusts 
throughput to reflect the share of individual terminal operating 
companies held by the global operators. 

The top twelve terminal operators control an increasing share 
of the world’s total container handlings: 64.6% in terms of total 
throughput handled in 2009 compared to 41.5% in 2001. The 
sample of terminal operators classified by Figure 1 accounts for 
441 terminals worldwide totaling close to 23,000 hectares (230 
square kilometers). 

Global networks in the container 
terminal operating industry
Part 1: How global are global terminal operators?
Dr. Jean-Paul Rodrigue, Hofstra University, New York, USA, & Dr. Theo Notteboom, President of ITMMA, University of Antwerp, 
Antwerp, Belgium

Figure 1. Number of terminals and total hectares controlled by the twelve largest port holdings, 2010.
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Terminal control is allocated to the firm that has the largest 
equity stake. The results of Figure 1 should thus be treated with 
caution as various terminals have various levels of equity stakes, 
and in many cases two major terminal operators have stakes in 
the same terminal. Terminals where terminal operators have a 
stevedoring contract are also included. 

In the recent financial/economic crisis early entrants like PSA 
and HPH have performed better than late entrants who have had 
to pay premiums to be in the game (e.g. DP World). The changed 
economic situation means that terminal operators have adopted a 
more cautious assessment of future prospects. 

No new global container terminal operators of any size 
emerged in recent years. However, there are a number of highly 
active smaller players in the market, building international 
portfolios. These include Shanghai International Port Group 
(SIPG), Macquarie, ICTSI, KGL and RREEF. China Merchants 
Holdings recently launched its internationalization through deals 
in Vietnam (May 2010) and Sri Lanka (Sept 2010). It is a sizeable 
player with 43.9 million TEU in 2009, and would rank fifth in 
the Drewry league.  

Consolidation in the terminal operating 
industry
Mergers and acquisitions have significantly affected the rankings. 
The year 2001 stands out as the year of hostile takeovers,with 
three landmark deals: HPH-ECT, PSA-HNN and HPH buying 
ICTSI’s International Business Division. 

The years 2005 to 2007 saw an extraordinary level of merger 
and acquisition activity in the terminal operator industry against 
a backdrop of increasing container terminal capacity shortages. 
A front-runner in the latest consolidation wave was DP World, 
through the acquisition of the terminal portfolios of CSX World 
Terminals (2005) and P&O Ports (2006). 

Apart from DP World’s acquisitions, another major deal was 
PSA’s acquisition of a 20% stake in Hutchison Port Holding’s 
global terminal portfolio, following its earlier purchase of 
strategic shareholdings in a number of other Hong Kong 
operations in 2005.

Evidence underlines that the consolidation process that has 
taken place rapidly in recent years may have reached limits. 
From one side, most of the global terminal assets are already 
part of the portfolio of global terminal operators, and from the 
other diminishing returns are likely to play in view of growing 
competition and questionable future growth opportunities. 

Given the fact that there are no large companies or terminal 
assets left to acquire nowadays, it can be expected that the top 
four players (PSA, APM Terminals, HPH and DP World) will 
maintain their lead over the other operators for quite a number 
of years to come. Spurred by the sudden excess supply of port 
capacity, as well as lower profitability levels enjoyed by terminal 
operators, M&A activity in the container handling sector is likely 
to slow down significantly in the years to come. 

Further consolidation may also be restricted by institutional 
factors, particularly the policies of national and supranational 
competition authorities that closely monitor the risks of having 
dominant actors in regional container markets. For example, 
in Europe, EU competition law has already affected HPH’s 
expansion within North Europe (i.e. when HPH took over ECT 
in Rotterdam). Another example relates to the acquisition of the 
American assets of P&O Ports in 2006. The acquiring firm, DP 
World, was constrained to sell these assets to Ports America, which 
is controlled by the financial interests of AIG/Highstar Capital. 

Of key interest in any M&A activity will be the valuation of 
port and terminal assets. In the peak period of demand growth 
and interest in acquiring terminals during 2005-2007, port 
companies were being valued (and paid for) at EBITDA multiples 

Throughput of the global container terminal operators*

2001   2006   2009 
Operator TEU (m) Share Operator TEU (m) Share Operator TEU (m) Share

HPH 29.3 11.8% HPH 60.9 13.9% HPH 64.2 13.6%

PSA 19.5 7.9% APMT 52.0 11.9% APMT 56.9 12.0%

APMT 13.5 5.5% PSA 47.4 10.7% PSA 55.3 11.7%

P&O Ports 10.0 4.0% DP World 41.6 9.4% DP World 45.2 9.5%

Eurogate 8.6 3.5% Cosco Pacific 22.0 5.0% Cosco Pacific 32.5 6.9%

DPA 4.7 1.9% Eurogate 11.7 2.7% MSC 16.4 3.5%

Evergreen 4.5 1.8% Evergreen 9.4 2.1% Eurogate 11.7 2.5%

Cosco Pacific 4.4 1.8% SSA Marine 8.9 2.0% Evergreen 8.6 1.8%

Hanjin 4.2 1.7% MSC 7.6 1.7% SSA Marine 7.7 1.6%

SSA Marine 4.0 1.6% HHLA 6.6 1.5% CMA-CGM 7.0 1.5%

Top 10 102.7 41.5% Top 10 268.1 60.9% Top 10 305.5 64.6%

TABLE 1: THROUGHPUT OF THE TOP 10 GLOBAL CONTAINER TERMINAL OPERATORS FOR SELECTED YEARS

Top 10 global container terminal operators’ equity based 
throughput

2006   2009   
Operator TEU (m) Share Operator TEU (m) Share

PSA 41.2 9.3% PSA 45.0 9.5%

APMT 32.4 7.3% HPH 32.2 6.8%

HPH 30.8 7.0% DP World 31.5 6.7%

DP World 26.2 5.9% APMT 31.1 6.6%

Evergreen 8.1 1.8% Cosco Pacific 10.9 2.3%

Cosco Pacific 7.9 1.8% MSC 8.2 1.7%

Eurogate 6.6 1.5% Evergreen 7.2 1.5%

HHLA 6.0 1.4% SSA Marine 6.3 1.3%

OOCL 4.8 1.1% Eurogate 6.1 1.3%

APL 4.6 1.0% CMA-CGM 4.6 1.0%

Top 10 168.6 38.2% Top 10 183.1 38.7%

* Figures include all terminals in which 10% plus shareholdings were 
held. Figures do not include operations at common-user terminals.

Source: Based on data from Drewry Shipping Consultants (2006, 2010)
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in excess of 20 times. With the crash in demand and the credit 
crunch, this exceptional situation has ended, at least for the time 
being. Anecdotal evidence suggests that multiples of around eight 
to twelve times EBITDA are the new benchmark, but there has 
yet to be any major M&A deal going through to verify these new 
levels in the market.

Drivers of internationalization
Terminal growth involves replicating a business model and 
providing capital for infrastructure improvements. Global 
investors base their investment strategy on exhaustive analyses of 
profitability, operational efficiency, growth potential and the level 
of indigenous cargo. 

Port regions with poor prospects in terms of throughput 
growth gain less interest from potential investors, certainly when 
inter-port or intra-port competition is high. Transshipment 
terminals represent a riskier investment (higher vulnerability), 
since volumes are more footloose and much more subject to 
pricing strategies of rival transshipment hubs than in the case 
of gateway cargo. Regions with a high concentration in port 
volumes in a few ports or with terminal capacity constraints are 
much more prone to the direct involvement of shipping lines, as 
these actors are urged to secure capacity. 

Investment possibilities obviously also depend on the degree of 
private operator participation in the regional container market. 
Not all regions around the world show the same timeline in 
opening up local container markets to private operators. For 
example, South America and Eastern Europe have started to walk 
the path of port privatization a more than decade later than many 
port regions in Europe and North America. 

Even within the same region, large differences might exist at 
the level of port governance and institutional arrangements. For 
instance, the late arrival of international terminal operators in 
France was the combined result of the peculiar status of container 

crane operators in French ports (prior to the recent port reform), 
the captive nature of much of the French cargo, and the shelter 
strategies of local terminal operators. 

Another factor that might lead to regional differences in the 
internationalization of port terminal operations is the potential 
increase in the valuation of the terminal asset. This factor is strongly 
related to the demand and supply profile in the region, as terminal 
assets are typically valuated higher when located in markets with a 
high growth potential and high terminal capacity utilization. 

Making the difference
Global terminal operators wishing to operate in a foreign port 
services market would have to possess some competencies that 
would offset the advantages held by incumbent firms. These 
are to be found in the area of firm size and the realization of 
economies of scale and scope, market power and marketing skills, 
technological expertise or access to cheaper sources of finance. 

Global terminal operators often have central purchasing 
departments at their headquarters involved in making large 
contracts with the suppliers of terminal equipment such as gantry 
cranes or terminal tractors. Similar arrangements are made for the 
purchase and maintenance of terminal planning software, which 
in some cases is developed in-house. The output of research and 
development units stationed at various locations across the world 
is typically shared among the terminals of the whole network, 
through knowledge sharing configurations based on IT-platforms 
and intensive workshops. Also, the creation of extensive networks 
makes it possible to spread investment risks. 

How ‘global’ are global terminal operators?
Assessing the transnational nature of terminal operators can be 
done over several dimensions. The first is an overview of the 
geographic coverage of a sample of major global operators in terms 
of how much terminal real estate is controlled and where. 

Figure 2. Container terminal surface of the world’s major port holdings, 2010 (N=244).
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Figure 2 underlines that the assets controlled by terminal 
operators, from local companies operating in a single port to 
multinational holdings, are servicing every single market of 
significance, with a particular concentration among the world’s 
major commercial gateways. The majority of terminals also 
clearly correspond to the underlying structure of global shipping 
networks. Therefore, the geographical coverage of global 
terminal operators is a near perfect representation of global long 
distance trade. 

A second way to look at the transnational nature of container 
terminal operators is to assess the regional orientation of each 
holding. Global container terminal operators show varying 
degrees of involvement in the main cargo handling markets 
around the world. 

Figure 3 reveals a substantial geographical diversity of 
terminal assets among two groups: the four major holdings, and 
the smaller terminal operators. DP World and APM Terminals 
have the most diversified portfolio of terminals in terms of 
geographical spread and can thus be considered the most ‘global’ 
of the global terminal operators. 

However, a level of regional orientation is already evident at 
this level. APM Terminals does not have a presence in Australia, 
while DP World has only a very small presence in North 
America (CenTerm in Vancouver). PSA has no direct presence 
in North America, but has Latin American assets, as well  
as HPH.

Both HPH and PSA seem to prefer the control of large 
terminal facilities since terminal operations is the core of their 

Figure 3. Regional share in the terminal portfolio of the twelve largest global terminal operators (hectares, 2010).

Figure 4. Major global terminal operators APM Terminals and DP World have the most diversified portfolio of terminals in terms of geographical spread.
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activities. They were actively involved in the development of 
large export-oriented port facilities in Pacific Asia. APM 
Terminals tends to have comparatively smaller terminals, 
underlining a strategy leaning more on global market coverage 
to support its sister shipping company Maersk Line. DP World 
has also a small hectare portfolio comparatively to its sizable 
number of terminals in which it has the largest equity; its largest 
terminals are in its home base in the United Arab Emirates. This 
underlines an aggressive growth strategy aimed at acquiring 
existing terminal assets, many of which in lower volume markets 
having a strong growth potential (e.g. the Mediterranean, South 
Asia and the Middle East). 

The strong global character of the largest operators is a bit 
in contrast with the regional orientation of smaller holding 
companies. Two in particular, Ports America and Eurogate, 
are strictly regional operators. Others are embarking into a 
substantial transnational strategy, mostly by securing concessions 
at smaller terminals. 

Figure 5 provides more detail on the involvement of the four 
largest global terminal operators in some of the main port regions 
around the world. The four main operators are well represented in 
the Pearl River Delta (about 52 million TEU throughput in 2009), 
the Malacca Strait ports (39 million TEU), and the Rhine-Scheldt 
Delta (20 million TEU). However, other major port regions in 
North America and East Asia are dominated by other terminal 
operator groups, which are mainly shipping lines or partnerships 
between shipping lines and local terminal operators. This is 
particularly visible in the San Pedro Bay where Asian shipping 
lines (APL, NYK, MOL, Evergreen, Yang Ming, K-Line, HMM, 
Hanjin) have been able to secure terminal assets in the 1980s and 
1990s when there was still the possibility to do so.

   
Part two of this series on ‘Global Networks in the Container Terminal 
Operating Industry’ will focus on strategic issues and the future direction 
of these terminal networks. Part two will be published in the next issue of 
Port Technology International.
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“A good procurement process helps clients get what they 
need at fair and reasonable prices and in a timely fashion, 
using the best methods and tools.”
‘Procurement for dredging operations’, page 18.
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What is procurement?
Procurement is the overall process of selecting a contractor 
for a project. Procurement specifically related to dredging and 
maritime construction projects typically has several stages:

Identifying the client’s objectives
Developing options
Studying the feasibility of the different options
Determining the need for dredging
Specifying the various requirements to fulfill the need
Identifying potential dredging contractors
Soliciting bids and proposals
Evaluating these bids and proposals, and
Awarding the contract.

The emphasis here is on identifying potential contractors, the 
tender procedure and awarding the contract. For a successful 
dredging project, a client should choose the contractor who offers 
the best value for money. That does not mean the least expensive 
contractor, but the contractor who has the appropriate equipment 
and performs the necessary services most economically.

Who is in charge of the procurement 
process: client? contractor? consultant?
In the end the client is always responsible for the procurement 
process. In certain procurement cases, for instance, for the annual 
maintenance dredging of a marina, a consultant is usually not 
needed. Since this is a recurring project and not unique, the 
client will normally have all the necessary knowledge in-house. 
In contrast, for large dredging projects, the client will probably 
not possess all the knowledge required to make a decision. 
Most large and complex dredging projects are undertaken 
only once or maybe twice by a given client, generally a 
government entity or port authority. Contractors will undertake 
such projects far more often. This implies an experience and 
knowledge gap between the client and the contractors. The role 
of the consultant is to bridge this gap. Ideally a consultant will 
be involved from the start of the dredging project, that is, the 
planning phase, and a good consultant will advise the client on 
the requirements of the project, the pre-qualification criteria 
and on the pre-qualification itself, will (help) draft the tender 
documents and will advise on the review of tenders and the final 
selection of the contractor.

Procurement for dredging operations
Making informed decisions with your purse and your project
International Association of Dredging Companies, The Hague, The Netherlands

Most dredging companies do not usually (want to) operate the facilities they deliver, so performance-based procurement is often not the most suitable solution, 
except for maintenance dredging.
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Why spend attention to the procurement 
process?
The procurement process is fundamental to the success of a 
dredging project. Ultimately the procurement will determine the 
allocation of tasks, as well as the allocation of responsibilities and 
risks amongst those involved in the project. If the procurement 
is successful the contractor, client and possibly consultant will, 
in collaboration, define the risks involved in delays, determine 
whether to ‘pull the plug’ if the project is not proceeding 
properly, and decide how and when to adjust course. And last but 
not least, a serious procurement process guarantees the best value 
for the client’s money, which is not necessarily the lowest price.

What is pre-qualification?
Pre-qualification is a first selection amongst potential contractors 
before bids and proposals are solicited. In the pre-qualification 
stage contractors can provide evidence of their qualifications 
prior to the actual tender process. Pre-qualification raises 
the quality of the competition by defining the range of each 
contractor’s attributes in terms of technical ability, craftsmanship, 
resources, equipment, financial stability, attitudes and experience. 
In other words: pre-qualification is the process of assessing 
whether a contractor is potentially able to execute the project 
in terms of quality, time and costs. The pre-qualification process 
makes sure that only qualified contractors proceed to the next 
stage of the procurement process – the tender process. Pre-
qualification encourages the client to focus on priorities and 
needs prior to the final selection of a contractor.

How are the pre-qualification criteria 
determined?
The pre-qualification criteria are determined by the client with 
the advice of the consultant. The criteria should be objective, 
clearly stated, and apply equally to all prospective contractors. 
Excessive burdens on prospective bidders should be avoided and 
clients should not demand unnecessary formalities. For example, 
if original documents, certificates and attested signatures are 
required, it should be sufficient to receive those at the end of 
the bid evaluation procedure from the successful contractor or 
alternatively only from the bidders who are short-listed after 
pre-qualification.

What considerations are important for the 
procurement strategy?
In general there are two possible procurement strategies: the 
contractor can be selected at an early stage or at a later stage. 
Considerations may include:

 Time: how soon should the project be delivered?

  Cost: how important is knowing the final cost before 
committing to construction?

  Quality: what level of quality is required?

  Complexity: what level of (technical) complexity is involved?

  Flexibility: how likely are changes in requirements or externally 
enforced changes?

 Risk: what risk allocation is required?
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At what stage should the contractor be 
selected?
The above-mentioned considerations suggest the early selection 
of a contractor. For small-scale and routine (maintenance) projects, 
with the client having all the necessary knowledge, price usually is 
the most important consideration. In those cases the selection can 
be made at a much later stage.

Large-scale dredging projects, however, tend to be complex; 
they require high quality standards, require flexibility of the 
team, include considerable risks and are costly. Therefore, the 
involvement of a qualified and experienced contractor at 
the earliest possible stage offers many advantages. For instance, 
when the contractor is selected at an early stage, the client and 
the consultant can benefit from the contractor’s knowledge and 
experience, knowledge and experience that clients normally 
lack. With the early involvement of the contractor, price can, 
by definition, become a less important consideration. This is 
advantageous because while a project is still in the design phase 
naming a fixed price may be unrealistic.

What are the other advantages and 
disadvantages of an early selection?
A contractor that is selected at an early stage can play an 
important role in the design phase. Some principle advantages of 
this approach include: 

The contractor will have the maximum opportunity to 
contribute relevant knowledge and skills

The contractor introduced at an early stage can implement 
improvements in methods and design when these can still be 
achieved at low costs. 

The biggest disadvantage to early selection is that it limits 
the opportunity for competition on price, since fixing the 
definite price so early on is not possible. This risk can be limited 
by deferring the formal appointment until the contractor can 
guarantee a maximum price. The early selection of a contractor 
carries one very significant caveat: The process must be even more 
transparent than when the contractor is selected at a later phase. 
Legislation on free competition in many nations requires that all 
prospective contractors have equal opportunities in tendering. 
When the selection is done on price alone, the process is 
inherently transparent; when selected on value, criteria have to be 
as transparent and unbiased as possible.

What does the traditional tender process 
look like?
In a traditional tender process, the contractors that have been 
short-listed after the pre-qualification phase are invited to submit 
tenders. If necessary, interviews and/or other relevant procedures 
are carried out to obtain requisite information. After that the 
preferred contractor is determined by applying the relevant 
criteria. The final step in the process is agreeing to and signing an 
appropriate contract.

How are the tenders to be assessed?
The short-listed contractors are all able to fulfill the basic 
obligations of the contract. What then are the criteria to make 
the final decision? The following skills and resources have 
to be evaluated in a more in-depth way, usually by looking at 
the track record of each contractor: the technical knowledge 
and skills to add value to the project by offering innovative and 
effective solutions; time management; cost management; quality 

A good procurement process helps clients get what they need at reasonable prices and in a timely fashion, using the best methods and tools to high standards.
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management; risk management; value management; safety and 
health management; environmental impact management; supply 
chain management; appropriate human resources; financial 
resources; and effective internal organization. Since most of 
these criteria seem self-evident, examining the track records of 
contractors are very important. For example, all bidders will state 
that their time management is excellent, but by comparing track 
records, a clearer picture will emerge.

How can the client obtain this information?
The information to assess these criteria can be gathered in several 
ways: on paper, face-to-face and/or third-party references. Much 
of the general information may already have been collected 
dur ing pre-qualification. Now, dur ing the bidding stage, 
information is gathered to assess the abilities of each contractor 
for the specific project. One key objective is to distinguish the 
skills to do the job from those to win the job.

On paper: Questionnaires can be used to gather the easily 
accessible information, such as financial and staff resources, 
experience and capacity of the company and the official 
procedures. Information related to the current project can be 
asked about the company’s workload, current financial situation 
and proposals on how to execute the project.

Face-to-face: Visits by the client or consultant to a contractor’s 
offices or to specific projects where the contractor is currently 
working are a direct way to obtain information. The same is true 
for presentations and interviews. Face-to-face information is often 
the best means of verifying the information received on paper.

Third-party references: References can clarify subjects not 
covered by questionnaires, particularly the more qualitative 
issues. What are, according to former clients, the strengths  
and weaknesses of the contractor? How does the contractor 
respond to problems? How can this contractor add value to the 
dredging project?

How is the final choice made?
Large-scale dredging projects are rarely awarded on price alone. 
This means that to make a final choice a clear set of thresholds 
must be established. These thresholds should indicate minimum 
levels of competence and capacity to deliver the required 
contribution to the project and they should be established in 
terms of readily identifiable and quantifiable indicators. Thresholds, 
such as financial soundness, good safety and health management, 
the general capacity to undertake projects of a given type and size, 
will have been evaluated in the pre-qualification process. In the 
bidding stage the thresholds will be higher and more specific.

How can attributes be weighted and scored?
The attributes required will not all be of equal significance. This 
means that they have to be weighted. In some cases, project 
time will be more important than costs. In others, the ability 
to cooperate with many other parties is critical. By careful 
evaluation, the client must rank the required attributes so they can 
be weighted and scored.

The information about how the required attributes will be 
weighted and scored must be transparent, and therefore should be 
published beforehand as part of the tender documents. In this way, 
if contract negotiations are completed successfully, the highest 
scoring bidder will be awarded the contract.

Is the ‘two-envelope system’ a serious 
alternative?
The two-envelope system is suitable when price is not the 
most important consideration, but is by no means obligatory.  
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It is a quality-based selection method that promotes the unbiased 
selection of the best technical proposals pr ior to contract 
negotiations.

The client first decides how much weight to give to the 
technical attributes; the rest of the choice is based on price, 
for example, 60 and 40 percent respectively. In the next step, 
the short-listed contractors are asked to submit their proposals 
in two separate, sealed envelopes. The first envelope contains 
the technical qualifications, methodology and schedule. The 
second envelope contains the proposed fee. The first envelopes 
for all proposals are opened and scored. Only then are the 
second envelopes of the top-rated contractors opened and 
the price from the second envelope is added to the scores of 
the first envelopes. The best scoring bidder is then awarded  
the contract.

What is ‘performance-based procurement’?
Performance-based procurement differs from the general process 
of procurement in that it tries to improve the delivery of services 
by outsourcing their provision and by linking payment to the 
delivery of services instead of only to a facility. In short, the client 
purchases a service instead of a facility. Key characteristics of 
performance-based procurement are:

Strategic partnerships: Establishes long-term, mutually 
beneficial partnerships with qualified contractors possessing the 
required knowledge and expertise;

Business-driven solutions: Focuses on obtaining proven 
solutions to specific problems and identifying innovative ways of 
achieving goals;

Best value evaluation: Results in solutions that provide best 
value rather than the lowest bid. This is an objective method that 
critically reviews and competitively scores solutions based upon 
the merits of the quality of the solution, the risk of implementing 
new technologies and work processes, and the net benefit; 

Performance-based payments: Provides for payment 
if and when benefits are realized after implementation of 
the solution. This principle can help solve upfront project 
funding problems, increase the commitment of the contractor 
and limit the client’s financial risks without unreasonably 
increasing the contractor’s r isk. For dredging projects 
performance-based procurement is often not the most suitable 
solution, because most dredging companies do not usually 
(want to) operate the facilities they deliver. An exception 
is maintenance dredging. If the contractor is hired only to 
execute a project, contractor involvement will end after 
delivery. If the contractor is also responsible for the long-term 
maintenance of the project, then the procurement strategy 
may lean towards performance-based procurement.

Can Public-Private Partnerships (PPPs) be 
used as a model as well?
Public-private partnerships (PPPs) are a form of performance-
based procurement, especially suitable for large, complex and 
expensive infrastructure projects. PPPs are not only about 
executing and delivering a dredging project, but also about 

operating it. A PPP will depend on whether or not the 
contractor is also able, or willing, to operate a facility. Until 
recently infrastructure was seen as an exclusively public 
domain. This meant that a project could only start when the 
public party, i.e. a government entity, had the resources to start; 
many projects were postponed until the necessary finances 
became available. PPPs are a means to attract the private sector 
to the development, planning, financing, construction and 
operation of infrastructure projects. The financing aspect is 
especially of great interest, because in a PPP the private sector 
is expected to provide (part of) the capital for an investment. 
For the duration of the contract, the contractor takes over the 
construction and/or operating risks in exchange for earnings 
from the project.

Why is a good procurement process 
necessary?
A good procurement process provides management, leadership 
and policy direction, and supports the management of financial 
activities. It effectively manages the tendering process. It helps 
clients get what they need at fair and reasonable prices and in a 
timely fashion, using the best methods and tools with adherence 
to high standards of professional integrity. To continue to improve 
the procurement process, clients should anticipate their evolving 
needs, especially the need for contract management.

Reprinted from the IADC’s Facts About series with permission.

Other Facts About in the series are: Site Investigations, Turbidity, 
Alliance Contracts, Environmental Impact Assessments, Surveying, Soil 
Improvement, Dredged Material as a Resource, Dredging Management 
Practices for the Environment, Deltas and Climate Change, Confined 
Disposal Facilities and Environmental Monitoring. 

All Facts About are downloadable in PDF form at the IADC 
website. 
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Shore-to-ship power supply is frequently presented as a way 
for port authorities and shipping lines to substantially reduce 
environmental impact, while the economic case for shore power 
has tended to remain more elusive. Rising fuel prices and tightening 
legislative requirements are however, creating conditions where the 
economic gains of shore power are becoming increasingly apparent. 

The Cavotec engineering group has worked with partners in 
the industry for many years on developing shore-to-ship power 
supply applications. 

 “The already widespread use of shore power, upward pressure 
on fuel prices, and a series of regulatory requirements due to be 
introduced in the coming years, all combine to make cold ironing 
an increasingly viable option,” notes Luciano Corbetta, Cavotec 
Group Market Unit Manager Ports & Maritime.

“Not only can shore power deliver environmental benefits, 
the switch from fuel oil can also offer opportunities for reduced 
operational costs,” he adds.

Sustainable technology
Shore power – also known as ‘cold ironing’, and Onshore Power 
Supply (OPS) – refers to the practice of supplying electricity to 
ships in port to power their onboard power needs. Vessels require 
electrical power to run onboard services such as heating, lighting, 
food preparation and, where applicable, container refrigeration 
and cargo handling. The majority of vessels currently run their 
engines to generate power while docked. 

Most ships use low-grade oil to fuel their engines, which 
creates substantial amounts of sulfur oxide (SOx), nitrogen 
oxide (NOx) and particulate matter – predominantly soot – that 
pollutes air in ports and in surrounding communities. Shore 
power enables vessels to switch off their engines once berthed, 
and plug into shore-side electricity, thus helping to improve air 
quality in and around port areas.

The environmental benefits of shore power are well 
documented. Supporters of the practice point to evidence that 
shows electricity produced by power stations and used by ships in 
port can have up to 35 times less nitrate oxide and 25 times less 
particle matter compared to the heavy fuel normally used by ships 
when docked [1]. 

The environmental benefits of shore power are enhanced 
further depending on how the electricity at a port is generated. 
For example, electricity supplied to the Port of Gothenburg, 
on the west coast of Sweden, is produced by renewable energy 
sources, pr imar ily wind power. The Port of Gothenburg 
pioneered the use of shore power in the 1980s and continues to 
develop the technology with partners such as ABB, Stena Line, 
Processkontroll and Cavotec.

“Some 30 percent of calls at Gothenburg currently use OPS. 
We aim to offer shore power to all Ro/Ro and ferries calling 
at the port as soon as is feasible,” says Åsa Wilske, Senior 
Management Sustainability, Port of Gothenburg.

“Shore power is not the only environmental measure we are 
taking at the Port [of Gothenburg]. We are also exploring ways 
of adapting our infrastructure to offer vessels LNG bunkering 
facilities,” Wilske adds. 

The Port, in conjunction with ABB, Stena Line, Processkontroll 
and Cavotec, opened the latest of a series of shore power facilities 
at the Port on January 26, the largest such application in the 
Nordic region. The unit will provide electrical power to the 
Ro-Pax ferry, Stena Germanica that serves the Gothenburg–Kiel 
route twice a week [2].

In addition to presenting a strong environmental case, the Port 
of Gothenburg has also indicated how an economic argument can 
be made for shore power systems.

The business argument
According to research presented by the Port of Gothenburg, 
based on a Ro-Ro vessel calling at a port twice a week, adopting 
shore power can save operators money when low sulfur fuel 
prices reach around US$920 per metric ton. 

Making cold ironing make sound 
business sense
Sustainable and efficient, ship-to-shore power supply is growing 
increasingly popular, but its success is all in the figures
Cavotec MSL, Lugano, Switzerland

Figure 1. A ship-based Alternative Maritime Power™ (AMP™) system at the 
Port of Los Angeles.
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With the introduction of a favorable tax structure, designed to 
support the wider use of shore power, this point can be reduced 
further – in some cases to where bunker fuel prices are just over 
US$700 per metric ton. At the time of writing, fuel prices are 
around US$810 per metric ton. 

In the example above, the frequency and the length of port 
calls, as well as comparative fuel and electricity prices determine 
medium and long-term savings. 

According to Cavotec, costs related to installing shore power 
systems on ships are determined by the age of the ship. Broadly, 
the newer the ship, the lower the cost of installation, with the 
cheapest possible option being new-build vessels constructed with 
shore power systems. The type of ship and the type of interface 
equipment used – shore- or ship-based – the vessel’s power 
requirement and the voltage of the ship all affect cost structures.

On the shore side, costs are related to the difference between 
the local power grid frequency and the required frequency for 
vessels, power availability and other infrastructure considerations. 

Regulatory controls set to tighten
The growing financial sense of shore power systems on the back 
of rising fuel prices is compounded by the current regulatory 
climate that is currently growing increasingly robust and is set to 
continue to do so in the coming years.

Cuts in NOx, SOx and particulate matter – adopted by the 
International Maritime Organization (IMO) in 2008 – came 
into effect in July 2010, although reductions will not be fully 
implemented before 2020.

With effect from January 2010, the European Union (EU) 
prohibited the use of bunker fuel in EU ports that contained 

more than 0.1 percent sulfur [3]. In the US, the Californian 
Air Resources Board (CARB) has introduced new air quality 
requirements for ports, requiring the use of shore power from 
January 1, 2014 in Californian ports.

Work continues on standardization for shore power systems, 
overseen by the International Electrotechnical Commission 
(IEC) and the International Organization for Standardization 
(ISO). These organizations published a document in April 2009 
that outlines specific requirements for high voltage shore power 
including installation, testing, high-voltage shore distribution, 
shore-to-ship connection, transformers, ship distribution systems, 
control, monitoring, interlocking and power management systems.

Engineering overview 
Onshore power has been used for several decades. The US Navy, 
for example, has used the practice since the 1950s to power vessels 
berthed for long periods and thus becoming the origin for the 
term ‘cold ironing’. 

The Cavotec engineer ing group has been involved in 
developing the technology in close cooperation with engineering 
partners, shipping lines and port authorities since the 1980s. The 
Group works on shore power solutions for container and cruise 
ships, tankers and Ro-Ro ferries. 

Cavotec’s shore power interface equipment consists of cable 
management systems installed in or on the quayside, or on board 
ship, able to transfer electrical power from the grid to the ship. 
These systems handle extremely high power transfers – around 
7.5 MVA at 6.6kV for container ships, and up to 20 MVA at 
11kV for cruise ships. Shore power has enjoyed substantial global 
success. Today there are more than 200 shore power units that are 

Figure 2. Cavotec’s Cable Management system at the Port of Gothenburg.



Cavotec shore-to-ship power
Cavotec designs and manufactures innovative technologies that help ports 
operate more safely, more effi ciently and more sustainably. For example, 
our shore-to-ship power systems enable vessels in port to connect to 
local electricity grids, rather than running their engines to produce power, 
resulting in improved air quality in ports and surrounding communities. 
To fi nd out more about Cavotec, visit our web site at www.cavotec.com 

“Fresh thinking can  
 lead to fresh air.”

A growing number of the world’s ports and 
shipping lines are discovering the benefi ts of 
using offer shore power connection.
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installed, or currently being installed, on ships, while ports such as 
Long Beach, Vancouver, Seattle, Antwerp, Gothenburg, Stockholm 
and other ports across northern Europe use this new technology.

Cavotec has built connection pits into the quayside at the Port 
of Los Angeles (POLA) to power container vessels. Cavotec has 
also designed and manufactured a new wheel-mounted cable 
handling system. One such unit successfully connected the latest 
generation of cruise ship to shore power at the POLA at the end 
of January. Shore power is also used at cruise terminals in Juneau, 
Vancouver, Seattle, San Francisco and San Diego.

POLA Yusen Container Terminal (NYK) and West Basin 
Container Terminal (CSL) also use the technology, as do Pier 
G Terminal at the Port of Long Beach and the Totem Ro-Ro 
terminal at the Port of Tacoma. The technology is also currently 
being commissioned at the STS Terminal at the POLA, and other 
applications are under construction at the APL container terminal 
at the Port of Oakland and in Canada. 

Shore power is also used widely in Europe – for example, at 
Ro-Ro terminals at the Port of Gothenburg, the Port of Luebeck, 
the Port of Kemi, the Port of Oulu, and the Port of Zeebrugge, 
and at the Port of Antwerp’s IMT Container terminal. Ports on 
the Mediterranean Sea are now studying ways in which shore 
power could be introduced – primarily for passenger ferries and 
cruise ships.

In Asia, shore power is used at the Waigaoqiao Container 
Terminal at the Port of Shanghai and the Nanko Ferry Terminal 
at the Port of Osaka.

Partnering for progress
How does the industry bring these elements together? Åsa Wilske 
at the Port of Gothenburg stresses the importance of partnerships 
and cooperation. 

“Everyone needs to be involved. It needs to be a joint effort 
between suppliers, shipping companies, ports and government 
agencies. For example, tax incentives and a willingness on the 
part of the port and shipping lines were crucial to getting  
work on shore power at the Port of Gothenburg underway,” 
Wilske says. 

This view is one shared by Cavotec. “We need to continue to 
work with our partners on the technical side, the ports and end-
users to ensure all parties can gain from the introduction of shore-
to-ship power,” says Corbetta.

Coming legislation will help to encourage the use of shore 
connection, together with higher oil prices. Remaining issues 
include infrastructure investment – and how to share these costs 
and savings – and power availability: the physical delivery of 
electrical power to port areas sufficiently close to vessels to be a 
practical solution. 

A short film showing Cavotec’s shore-to-ship power application 
at the Port of Los Angeles is available on Cavotec’s YouTube page at:  
http://www.youtube.com/user/cavotecfilms.

[1]  Natural Resources Defense Council report: Harboring 
Pollution: The Dirty Truth about U.S. Ports , Figure 2: 
http://bit.ly/cavotec1.   

[2]  Port of Gothenburg news release, Cleaner shipping at the Port of 
Gothenburg: http://bit.ly/cavotec2.   

[3]  Further details on EU emission legislation for ports 
can be found on the European Commission’s website:  
http://bit.ly/cavotec3. 

Luciano Corbetta is Group Market Unit Manager 

Ports & Marit ime at Cavotec Specimas, an 

engineering Centre of Excellence of the Cavotec 

group. Before joining Cavotec in 2005, he was 

employed by an international engineering company 

active in the energy market. During his time at 

Cavotec, Corbetta has been responsible for the 

development of advanced maritime power supply 

solutions and he has been involved in many major 

projects regarding High Voltage shore-to-ship 

electrical supply. He is also actively involved in the 

ongoing standardisation process of shore power 

equipment. Corbetta is 41 years old and holds a BSc. 

from the Politecnico di Milano, Italy.

Cavotec MSL is a global engineering group that 

supplies innovative technologies to help the ports 

and maritime, airports, mining and tunnelling and 

general industry sectors operate more sustainably. 

Working closely with clients, Cavotec engineers 

develop and integrate complete systems to help 

drive operational efficiency, improve sustainability 

and reduce environmental impact.

Cavotec MSL corporate office:

Cavotec (Swiss) SA, Via Serafino Balestra 27

CH-6900 Lugano, Switzerland

Tel: +41 91 911 40 10       Fax: +41 91 922 54 00

Email: michael.scheepers@cavotec.com

Blog: http://blog.cavotec.com

Web: www.cavotec.com

Twitter: www.twitter.com/CavotecGroup 

ABOUT THE SPOKESMAN AND THE COMPANY ENQUIRIES 

Figure 3. A Cavotec AMP™ Mobile unit at the POLA.
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from Valeport

Contact us now to improve your tidal measurement.
Tel: +44 (0)1803 869292
St. Peter’s Quay, Totnes, Devon TQ9 5EW United Kingdom
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A screen shot of Rutter’s Sigma S6 OSD shows the detected oil spills are being outlined and tracked. Green arrows indicate drift directions of oil slicks.

It is well understood that a key driver to minimizing oil spill 
damage in the marine environment is early detection and clean-up.

Microwave radar has been proven effective in the detection 
of oil on water. Detection is accomplished by distinguishing a 
reduced signal return where the wind-generated capillary waves 
on the ocean’s surface are suppressed due to the presence of oil.

Based upon Rutter’s core sigma S6 radar processing and display 
technology, the sigma S6 Oil Spill Detection (OSD) system can 
identify potential oil on water slicks in poor visibility across a 
wide range of sea and weather conditions. The system is capable 
of performing a real-time moving window process over a large 
number of consecutive radar scans with full vessel motion 
compensation. This level of processing results in a well-defined area 
of the oil slick where there is no or very little sea clutter return. 
During vessel clean-up operations requiring slick delineation, the 
ability to detect oil slicks while moving provides significant benefit.

Rutter’s OSD radar automatically detects oil slicks over a large 
area of operation, and is capable of auto-outlining suspected 
oil spills, alerting the operator with visual and audible alarms, 
automatically tracking oil slicks, predicting their trajectories and 
area of coverage. It provides continuous real-time local surveillance 
and can be installed either on-board a vessel or on a fixed platform. 

Recently, Rutter teamed with Aptomar AS, a Norwegian 
company that supplies infrared camera technology that measures 
relative thickness of an oil slick. The two companies have 
undertaken significant development work to deliver an integrated 
Oil Spill Detection and Management System. The system offers 
an optimal solution for oil spill detection, confirmation and 
management during clean-up operations.

To date Rutter is one of only two companies in the world 
having met the Norwegian Clean Seas Association for Operating 
Companies (NOFO) compliance standard for oil spill radar 
detection requirements. Rutter’s system has outperformed all 
other systems on the market.

Rutter Inc. is a publically traded Canadian Corporation and a global enterprise. 

Rutter offers special radars and advanced radar processors for high resolution 

signal processing. Radar solutions are offered for marine oil slick detection, 

coastal surveillance, small target tracking, border patrol, and navigation in ice. Its 

products also include marine interfaces, voyage data recorders (VDR), tactical data 

recorders (TDR), and video and audio recording modules.

Tel: +1 (709) 576 6666 Email: sales@rutter.ca Web: www.rutter.ca

Detecting oil on water using 
microwave radar 
Rutter Inc., St. Johns, Canada

ABOUT THE COMPANY

ENQUIRIES 
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“Low-pressure (LP) pneumatic fender units offer a viable 
alternative to HP fenders for certain operations where 
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transportation in terms of weight and handling are priorities.”
‘Low-pressure fenders for ship-to-shore LNG transfers’, page 32.
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LNG STS transfers have been the domain of high pressure fenders to date but this could be about to change.

In recent years fendering requirements for ship-to-ship (STS) 
transfer operations have tended to become the preserve of 
high-pressure (HP) floating pneumatic fenders. The situation is 
supported by the current guidelines governing petroleum and 
LNG STS operations, which were developed on the basis of HP 
units that prevailed at the time of writing, but this regime may 
unnecessarily restrict the use of other fender types, even where 
these may be more appropriate for the task.

Recent testing of low pressure (LP) pneumatic fender units 
according to the methods laid down in the existing ISO 17357 
standard suggest that these units offer a viable alternative to 
HP fenders for certain operations where the avoidance of high 
specific pressures and the ease of transportation in terms of weight 
and handling are priorities. 

LP fenders are constructed from high-tenacity, high-strength 
fabric, which is coated with an abrasion and weather-resistant 
synthetic rubber compound. They can be manufactured to various 
sizes, with diameters up to 4.5m and lengths as great as 30m.

LP fenders work by exactly the same principle as HP fenders. 
The resistance to berthing vessel momentum is provided by a 
reaction pressure due to compression of the air inside the fender 
when deformed by the vessel’s hull. The kinetic energy of the 
berthing vessel is absorbed during the work done to compress 
the air inside the fender. Fenders are sized according to the 
expected duty of the fender in terms of energy absorption (EA) 
requirements which will be, at the most basic level, a function of 
the vessel mass and velocity. 

Where the initial pressure of a standard HP fender is in the 
region 500 to 800 mbar, rising to as high as 2,000 mbar when 
compressed, an LP fender has an initial un-deformed pressure 
of 70 mbar which rises to only half that of the HP unit when 
compressed. Because of their lower initial pressure and, therefore, 
lower developed pressure when compressed, LP fenders provide 
a ‘soft cushion’ effect whereby energy can be absorbed across a 
large contact area, distributing the load more effectively over the 
hull structure and minimizing high localized loads. This can be 

Low-pressure fenders for ship-to-shore 
LNG transfers
A new fender standard is aimed at providing LNG ship owners 
with a flexible, competitive option for emergency ship-to-ship 
transfers
Society of International Gas Tanker & Terminal Operators Ltd. (SIGTTO), London, & Dunlop GRG Holdings Ltd., 
Manchester, United Kingdom
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especially valuable for damaged or delicate hulls; for example, 
during emergency STS operations where offloading of a 
distressed tanker may be required.

Reduced developed pressure also means that tensile loads 
such as hoop stresses across the fender are reduced, allowing 
an appropriate corresponding reduction in the weight of 
reinforcing materials.

LP fenders of equivalent performance to HP fenders are 
approximately half the weight of their HP counterpart. It is 
important to note that given HP weights do not include the 
weight of the chain nets used with HP fenders. These chain nets 
can effectively more than double the overall HP fender weight. 
The reduced weight of LP fenders also means that it is possible 
to roll and fold such units, allowing them to be transported easily 
or stored away unobtrusively when not required. Some typical 
packed sizes for LP fenders are given in Table 1.

The reduced footprint of the packed LP fender compared 
to HP units and the greater options for transportation mean 
that reduced fender inventories and inventory locations can also  
be considered.

The high EA capacity of LP fenders coupled with ease of 
handling enables ships of even the largest tonnage to be safely 
fendered in a wide range of weather conditions and during 
various berthing operations.

Any convenient air supply can be used to inflate LP fenders, 
such as a compressor or light-duty blower. Inflation couplings are 
fitted to the end of the fender and these can be supplied to suit 
customer preference. Maintenance requirements for LP fenders 
are minimal and any necessary procedures are simple.

LP fenders manufactured by Dunlop GRG, based in 
Manchester, UK, were successfully used during the Exxon Valdez 
oil spill clean-up back in 1989, and they continue to be used 

worldwide for a wide range of operations. The Royal Navy, 
the US Navy and the US Coast Guard utilize LP fenders while 
commercial offshore companies such as Svitzer, Fuji Trading, 
BP and Total Marine have used and continue to use LP fenders 
for various operations. Such operations include STS transfers, 
offshore mooring, jetty mooring, naval applications, salvage and 
cargo recovery and emergency flotation.

Because of their robust performance and the advantage of 
easy handling and transportation, renewed interest in LP fenders 
as an alternative to HP fenders, particularly from a high profile 
LNG shipping company, has stimulated debate as to whether STS 
operations, especially emergency STS transfers, should be the sole 
preserve of HP fenders.

A new standard
A new draft standard for Low-Pressure Floating Pneumatic 
Fenders has been prepared and presented to the International 
Organization for Standardization (ISO) for review and comment. 

Fender size Packed size 
(m) L (m) W (m) H (m)

1.0 x 4.0 1.6 0.8 0.5

1.8 x 8.0 2.0 0.7 0.7

2.3 x 12.0 2.0 1.2 1.0

2.8 x 14.0 3.0 1.4 1.4

3.3 x 16.0 2.7 1.6 1.5

4.5 x 22.0 4.0 1.6 1.4

TABLE 1: TYPICAL PACKED SIZES FOR LOW-PRESSURE FENDERS
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Because of the essential similarities between LP and HP 
fender units, the new draft standard is modeled closely on the 
existing standard for High Pressure Floating Pneumatic Fenders, 
ISO 17357. 

Further comment from ISO on the draft standard is expected 
to recommend either an amendment of ISO 17357 to include 
LP fenders or the preparation of a new separate international 
standard for LP fenders.

Support for either a change to ISO 17357 or the adoption 
of a completely new LP fender standard is strong amongst LP 
fender users.

 They acknowledge the importance of the need for LP fenders 
to be seen to be performing according to a widely adopted 
ISO standard. In this way industry will be confident that they 
are using a product of assured performance, which meets STS 
guidelines and can be used more extensively in difficult or 
sensitive STS operations.

In the last few months, LP fenders have been tested according 
to the fender assembly performance test methods of ISO 17357 
and American Bureau of Shipping (ABS) has witnessed the tests. 
Compression tests on fender assemblies have demonstrated that 
the LP fender is a robust alternative to the equivalent HP unit 
and is capable of high EA with low developed pressure. The 
internal pressure of the LP units, when measured at compression 
to 60 percent, has consistently been less than 1,000 mbar.

Since starting manufacture of LP fenders over 40 years ago, 
Dunlop GRG has followed stringent construction methods and 
quality control checks of both materials and fabricated assemblies. 
Due to the benefits stemming from a new internationally 
recognized standard for LP fenders, rigorous product testing and 
continuous improvement of materials technology, the Dunlop 
GRG LP fender has evolved to meet the needs and demands of 
current fendering requirements, including STS operations.

Reprinted from ‘SIGTTO News’ with kind permission.

SIGTTO was incorporated as a non-profit making 

company in 1979. Formed originally with thirteen 

members, the Society now has more than 150 

members. Collectively, SIGTTO’s membership 

represents nearly all the world’s LNG businesses 

and more than half of global LPG business. Granted 

observer status at the International Maritime 

Organization (IMO) in 1982, the Society is now 

acknowledged as the authoritative voice of the 

liquefied gas shipping and terminals industries.  

The Society remains engaged in its original purpose: 

to specify and promote high standards and best 

practices among all industry members throughout 

the world.

Part of the Trelleborg Group, Dunlop GRG is a 

leading marine fender supplier. The company also 

designs and develops collapsible containers, and 

Dracone barges, which are supplied globally to a 

wide range markets including defense, maritime, 

petrochemicals, power industry, and security.

Society of International Gas Tanker and

Terminal Operators Ltd (SIGTTO)

17 St Helen’s Place, London EC3A 6DG, UK

Tel: +44 207 628 1124    Fax: +44 207 628 3163

Email: secretariat@sigtto.org

Web: www.sigtto.org

Dunlop GRG Holdings Limited 

Tel: +44 161 653 5964 

Web: www.trelleborg.com/Dunlop-GRG

ABOUT THE ORGANISATIONS ENQUIRIES 

The US Coast Guard makes extensive use of low pressure fenders in its many and varied operations.
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continuous data collection system for the nation’s docks, 
piers, wharves and terminals.”
‘A Dock Information System for the Great Lakes: Part 2’, page 36.

VTMIS & AIDS to NAVIGATION

PO RT TE C H N O L O G Y IN T E R N AT I O N A L   35 



36   PORT TECHNOLOGY INTERNATIONAL www.porttechnology.org

VTMIS AND AtoN 
FEATURING PMIS

Part 1 of this article, written by Samir Dhar and Dr. Peter 
Lindquist, was previously published in Edition 48 of Port Technology 
International. 

Introduction
This paper documents the second phase of a wider data collection 
effort undertaken by the University of Toledo and the U.S. Army 
Corps of Engineers (USACE or Corps) for a web-based system 
used to collect, organize, and transfer data pertaining to piers, 
wharves, docks and terminals (i.e. dock facilities) in support of 
maritime transportation. 

This system was developed in response to a recent initiative 
undertaken by the Corps to update the methodology used to 
assemble and maintain timely and accurate data for the nation’s 
dock facilities. This updated approach will replace previous 
methods from the Corps’ Port Series Reports to a more dynamic 
and continuous updating process in the Corps’ new Master Docks 
Plus (MDP) database. The design, development, and testing phase 
of this project has been described previously in Edition 48 of Port 
Technology International. 

Much of the effort in the first phase of the project was devoted 
to the design, development and implementation of the web-based 
data collection system. The second phase of the project reported 
here concentrated on a pilot study to test the direct web entry 
approach, where individual dock and terminal operators were 
given the opportunity to enter the data directly into the registry 
themselves, without any intermediaries and with limited need 
for site visits by Corps personnel or the project team. This study 
was carried out at the Port of Toledo, Ohio – the area formerly 
known as Port Series 44.

Pilot study process
The test phase of this project was devoted to empir ically 
evaluating the functionality of the web application and testing its 
effectiveness in gathering data. A high priority was placed on the 
users’ perspective in order to provide a versatile web application 
system that was user-centered for dock owner/operators, yet 
sufficiently robust for Corps personnel as a data collection and 
verification instrument. The subsequent testing through the Port 
of Toledo provided valuable feedback to the project team; the 
system’s functions and user interface for the web application were 
monitored closely and modified as needed throughout this process. 

The proximity to the Port of Toledo provided an excellent 
opportunity for testing the new web application’s effectiveness. 
The project team was able to meet several times with officials 
from the Toledo/Lucas County Port Authority to assist in 
contacting dock owner/operators. According to the Corps’ Port 
Series #44 book details, 35 docks were listed for the port. The 

dock facility information from Port Series #44 was input into the 
system. This initial version of the database was then updated by 
dock owner/operators through a series of letters, phone calls, and 
site visits from the project team. 

Table 1 provides an overview of the Port of Toledo docks, as 
verified with the Toledo/Lucas County Port Authority, and the 
effort necessary to generate an organization response to collect 
data via the DIS. In addition to the preliminary database, some 
docks were added and some were removed since this was last 
reported in the Port Series #44 book in 2000. The bottom six 
docks listed in Table 1 have been identified as inactive.

After some initial consultations with the Corps regarding dock 
identification protocols, the process essentially began with a mailing 
campaign to dock/terminal owner/operators in June 2009, after the 
system was updated with new login information. As a follow-up, 
dock owner/operators were contacted by phone after the letters 
were mailed and were allowed time for receipt. Appointments 
were set up at this time for users requesting additional instructions. 
Subsequently, emails were sent to individuals that could not be 
reached by phone or in addition to leaving phone messages. 

Several site visits were made in cases where the information of 
the dock owner/operator or the operations of the dock were not 
clear. It is important to note here that no effort was put forth by 
members of the project team to measure buildings, equipment, 
or otherwise assess facility characteristics during a site visit. These 
visits were strictly to instruct terminal operators on the use of 
the system. Six of the docks were not updated through the DIS 
due to lack of response from owner/operators. Six docks were 
also found that were no longer in operation, and two new docks 
were identified as not originally in the Corps’ list. Information 
pertaining to the new docks was passed on to the Corps in order 
for new GUIDs to be issued for entry into the DIS.

The remaining terminal operators were contacted via phone 
or email (and sometimes both) as a follow-up to the letters. Six 
additional companies set up site visits during the summer. Two 
docks were updated through the system via telephone interview. 
Two respondents indicated that they would update through the 
site at a later time and did in fact go in and update their dock 
facilities’ data. In all, 21 of 27 docks identified as ‘active’ were 
updated in the DIS through this effort. In one instance, a site visit 
took place with a dock operator while technical difficulties were 
present; the operator cooperated with a paper survey to update 
the information. A member of the project team then updated 
the database for the operator. In this one case the problem was 
resolved in a timely manner later the same day and was not an 
issue with any other respondents. As the project team worked 
with more users over the course of the summer, it was decided 
that a complete users’ guide with detailed instructions should be 
made available for download on the website. 

A Dock Information System for the 
Great Lakes: Part 2
Inside the implementation and testing of a new DIS providing 
comprehensive information on all docks on the Great Lakes

Samir Dhar, Research Technician, Sarah Schafer, Project Manager, & Dr. Peter Lindquist, Associate Professor of Geography, 
Department of Geography and Planning, University of Toledo, Ohio, USA
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Results and discussion
During the testing phase, 33 total dock facilities were surveyed 
at the Port of Toledo. Organizations for 21 facilities responded 
to data collection efforts with low to medium initial effort. 
Organizations owning 12 dock facilities did not respond to 
survey efforts. Of the 12 that did not respond, six dock facilities 
have been identified through further investigative work to be 
inactive docks. This determination was verified through the 

Toledo Port Authority. The remaining six facilities are known to 
be active, and there are only three owners for these docks. Thus, 
a large portion of organizations responded favorably to the new 
data collection methods. 

A complete summary of diagnostic results is listed in Table 2 
below. This table represents the frequency of observations per 
collection method (i.e. web, GIS, phone, site visit) for each 
attribute level of importance collected. 

Table 2. Summary results by attribute level of importance.

Table 1. Effort measures expended for data collection of each facility.
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Efforts for data collection using the new methods are less labor 
intensive than previous methods. Nine facilities were updated 
through the new system with phone call prompts after receiving 
the initial letter from the research team. Organizations for seven 
of the nine facilities were able to update dock data through the 
new web system with no further action required of the project 
team. Two of the organizations completed telephone surveys 
with a member of the research team, and in turn, the research 
team member updated the web page data for the organization. 
Eight organizations set up meetings with a member of the project 
team at their site in order to clarify information regarding data 
elements and field definitions. These meetings provided valuable 
feedback from users directly to the project team. A typical site 
visit for this purpose lasted approximately 30 minutes or less. 
As discussed earlier in this paper, several enhancements were 
incorporated into the system as a direct result of these site visits. 

Figure 1 is a summary pie chart depicting the methods in 
which data attributes were collected from respondents. The largest 
portion of data collected was through the web-based system. The 
next largest section is for attributes left blank. It is important to 
note here that only five of the 35 critical attributes had a sizable 
number of blank entries; between 15 and 20 of the respondents 
left the fields blank. These five attributes are: waterway mile, 
middle initial, department, room number and PO Box. Four of 
the five attributes most likely did not apply to the organization 
responding. The latitude and longitude elements were obtained 
strictly through GIS methods for all facilities. 

The greatest effort expended in this endeavor was in soliciting 
participation from dock owners and operators. Several site visits 
were made in attempt to engage the organizations into initial 
participation. Face-to-face interaction was important for these 
organizations during the start-up of this new system. However, 
it is assumed that subsequent visits on the part of the Corps to 
many of these owner/operators may not be necessary once they 
have gained familiarity with the system – it could be possible for 
these organizations to make updates on their own in the future 
with minimal prompting from the Corps.

In order for this initiative to be successful as a long-term 
endeavor, it is essential for the Corps to convey the benefits for 
organizations to participate; otherwise the Corps would need to 
repeatedly contact those organizations that do not initially choose 
to participate. One key benefit to an organization is the use of 
this system as a comprehensive marketing tool for shipping in 
the Great Lakes. As such, the system will provide a listing of all 
ports and docks with contact information and material handling 
capabilities. This system has the potential to be the worldwide 

‘yellow book’ pages for Great Lakes shipping. The platform for 
this system can be applied to the entire Great Lakes region as it is 
and to the coastal and inland waterways with minor adjustments. 
It is the recommendation of the project team that the system be 
launched in the Great Lakes region with a widespread marketing 
campaign. The first order of soliciting participation from dock 
owners and operators is making sure they know the system is 
available. It is likely that additional phone calls and/or letters will 
be required to prompt participants and boost response rates, while 
owners/operators are learning the value of using this system.

In addition, the advantage of this system to the Corps is that 
it reduces the amount of data needed to be physically collected. 
It also defines more precisely those data that will need to be 
physically collected on a site visit by trained Corps personnel. This 
automated data collection will therefore reduce the necessity of 
a trained civil engineer from the Corps to visit every facility to 
physically collect data. It will also reduce the volume of data to 
collect in those instances when a site visit to a facility is warranted. 
As discussed earlier, this is a time consuming effort on part of 
the Corps; few engineers have either the training or experience 
to perform the task. Secondly, the project team can recommend 
facilities that require a site visit from a trained engineer based on 
the data collected from the new methods process. 

Evaluation of the accuracy of these new methods will also 
require additional study, as it is beyond the expertise of the project 
team to evaluate the accuracy of the new methods vs. existing 
methods. It is the recommendation of the project team that a 
random sample of docks be selected from the Port of Toledo 
and a trained civil engineer from the Corps should evaluate the 
accuracy of the new methods within that sample. 

Overall, dock owner/operators reacted positively to the 
appearance and functionality of the web interface. In cases where 
features within the system proved to be problematic for users, 
they were promptly modified. For instance, one dock manager 
suggested an option to change the login password given that the 
generated password was difficult to remember. This feature was 
then modified within the system giving users an option to change 
their password. In another case, the system was modified as a 
result of user feedback concerning the data entry ‘save’ function; 
the entire data entry and save process was revamped with a step-
by-step update procedure providing users with the option to 
toggle back and forth between each step followed by a final ‘save’ 
prompt for all edits before exiting the system. 

Additional feedback was solicited by the project team from 
initial users of the system. This resulted with a request for 
additional search features in the web application that could filter 
docks by ‘State’ and/or ‘City’ in addition to the existing ‘Facility 
Type,’ ‘Service Type,’ or ‘Commodity’ categories. This additional 
capability can provide dock owner/operators and ports with 
the benefit of using the system as a marketing tool for their 
respective facilities, which in turn contributed to a higher level 
of participation in the DIS project by providing an incentive for 
entering data into the system. Additional features such as these 
are thereby envisioned to assist owner/operators in promoting 
their dock facilities and capabilities within the global market and 
consequently, attract prospective clients.

In addition to feedback from dock owner/operators, this phase 
also provided the project team with information regarding the 
utility of the web portal approach in collecting and managing 
data acquired directly from dock owner/operators. The discussion 
that follows will include details regarding the following: 

Number of facilities surveyed without calls or site visits 

Number of facilities surveyed with only calls 

Number of facilities requiring only a site visit 

Number of facilities requiring a call and site visit

Figure 1. Data collection methods per respondent.
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Amount of time, in hours, spent at site visits 

Data elements obtained without a call or site visit 

Data elements requiring a call but no site visit, and 

Data elements requiring a call and site visit.

Finally, this phase also provided the project team with a 
fundamental true-count evaluation of the acknowledgement and 
verification process for the Corps. The team carefully monitored 
the email alert notifications sent to the Corps, the Corps’ 
acknowledgement of the changes made by dock owner/operators 
and the verification process to update those changes. Moreover, 
detailed SQL queries embedded within the data after dock 
information was updated were also closely monitored. Minor 
changes that were incorporated in the SQL query were made 
available to the Corps to update their Master Docks Plus database. 

Conclusion & recommendations
This system was developed over the course of two years and was 
initially tested at the Port of Toledo over the spring and summer 
of 2009. As the system was tested through data entry by dock 
owners and operators, it was refined and improved in response to 
user comments and observations made by members of the project 
team. Twenty-one of 27 active docks (approximately 78 percent) 
at the Port of Toledo were updated through the web-based data 
entry system described in this report. In general, respondents 
received the system favorably, and most of the operators were able 
to update their data directly through the secure web access. 

The web-based system was demonstrated to be an effective 
and efficient data collection method for this purpose. Users 
responded favorably to the flexibility offered by the system to 
input the data at their convenience. In addition, users found the 
system to be user-friendly with minimal difficulty in accessing 
the site to input their data. Feedback from dock operators 
was recorded by the project team and where appropriate, was 
incorporated to refine the system. During site visits, the project 
team learned from conversations with some dock operators that 
the database could be useful in promoting their businesses. In 
other cases, some dock owner/operators were concerned about 
revealing commodity tonnages to competitors through the 
system. As a result, most dock operators did not divulge the 
commodity tonnage information while they were filling out their 
information. In response, the system was refined to allow users to 
‘hide’ this information from public view, thus allowing the data to 
be supplied without compromising free enterprise.

Finally, it is the conclusion of the project team that this DIS 
system has proven to be an effective tool in the Corps’ goal of 
developing a robust, efficient, continuous data collection system 
for the nation’s docks, piers, wharves and terminals. It is also 

the belief of the project team that the Corps can market this 
system prototype over a broad range of applications including 
coastal ports and the inland waterway system. The data 
collection system and associated Master Docks Plus database 
also show considerable promise for furnishing data to ports 
and dock operators in marketing their facilities in global 
promotional initiatives for ports and shipping. The project team 
has also focused on future enhancements to applications and 
functionality, such as the addition of aerial photographs for 
each dock and more robust search criteria; these features would 
further augment this system as a marketing tool for dock owner/
operators to promote their facilities. 

Overall, the DIS system has produced excellent results in 
fulfilling its intended purpose to provide the Corps with a secure, 
efficient, continuous and dynamic data acquisition resource.
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“To meet the long lifetime expectation, the ratio of 
load cycles and load intensity has to be inversely 
proportional. Where the expected number of load cycles 
is high and load intensity is high, cable lifetime will be 
reduced as a result.”
‘Understanding the physics of cable’, page 44.
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FEATURING TERMINAL LOGISTICS
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In the cable business, manufacturers are continuously looking 
for new technologies and production methods to give them an 
advantage. Recently, however, Prysmian has seen several claims 
from cable manufactures and system integrators purporting 
to offer performance that exceeds well-proven principles and 
Prysmian believes this is causing confusion. Technology does 
advance, and sometimes established principles and standards 
need to be updated, but before this can take place new concepts 
need to be proven by serious tests, scientific investigations, 
publications, and finally field tests and experience. This article 
will give some basic information about cable design and the 
factors influencing cable performance that are intended 
to reduce confusion and help end-users properly consider 
marketing claims. 

The design aspects that make a good reeling cable include: 
conductors, insulation, core arrangement, inner sheath and 
interstice filters, outer sheath and additional stabilizing 
elements, support elements, anti-torsion braids and electrical 
screens. Every aspect is important but one of the most 

frequently discussed and important to end-users is the tensile 
load and flexibility of cable.

Know the limits
All cable manufacturers have to work with the physical 
properties of copper, and it is important to understand how 
much tension copper is able to carry as the copper conductor 
always takes the tensile load, unless a support element is 
used. Copper properties can be split into two areas: elastic 
and plastic. Within the elastic range, copper behaves like a 
spring and fully relaxes when the load is released. Its plastic 
characteristic is different: copper gets permanently elongated 
until it breaks. 

The elastic range of copper permits a maximum elongation 
of 0.2 percent (as shown in Figure 1). The load has to stay 
within that elastic area under all circumstances, otherwise 
permanent damage results. A projection of the 0.2 percent 
strain value to the tensile axis shows a corresponding tension of 
150N/mm² as a maximum limit to the plastic area.

Understanding the physics of cable
Crane users looking for longer lasting cables need to understand 
that a cable’s tensile strength is limited by the physical properties 
of its materials
Thomas Kittel, Product Manager – Crane Cables, Prysmian Kabel und Systeme, Coburg, Germany

Figure 1. Stress-strain diagram of copper.
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In the German standard DIN VDE 0298, the limit for pure 
tension is set much lower at 15N/mm (see dashed line named as 
�-VDE). This seems very conservative and data sheets of several 
cable makers show that some allow more tension, for example 
30N/mm². This would seem acceptable as there is still room left 
within the elastic area. However, pure tension is not the only load 
on the copper. 

Understanding tensile load
Figure 2 shows the stresses on a cable when it runs over a single 
roller. Besides the tensile load, cables are subject to bending 
stresses, torsion and side pressure. The pure tensile load is the 
primary stress, but if we analyze bending and torsion in more 
detail we discover the resulting forces end up as an additional 
(secondary) portion of tensile load. 

The outcome is that we cannot use the entire elastic area only 
for pure tension; some ‘room’ must be left to cover secondary 
impacts. It is difficult to quantify the value of secondary impacts 
as there are many influencing factors, for example roller diameter, 
bending radius, and so on.

The number of load cycles and the load intensity also have 
to be considered. To meet the long lifetime expectation, the 
ratio of load cycles and load intensity has to be inversely 
proportional. In other words a high number of load cycles 
requires low load intensity, and a lower number of load cycles 
allows higher load intensity. Where the expected number of 
load cycles is high and load intensity is high, cable lifetime will 
be reduced as a result. 

This consideration is based on physics – if the pure tensile load 
is set too high, a reduced lifetime is the outcome. Investigations 
have shown that 40N/mm2 (pure tension) is too high and causes 
a significant drop in the cycle lifetime.

How to increase tensile load?
If the required tensile load cannot be managed with the copper 
conductors, special measures have to be taken. The addition of 
support elements increases the tensile load of the cable while 
protecting the copper conductor. The challenge for the cable 
manufacturer is where and how to strengthen the cable and there 
are different designs available.

The material used in the support element is an important 
consideration and it must be tension resistant at low elongation. 
The most ideal space for the support element is the centre of the 

Figure 2.
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Figure 3. Support elements.
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cable. This is because the center line provides the opportunity 
to build in the support element in a ‘stretched’ way, without any 
extra length reacting immediately on tensile load (Figure 3a). 
An alternative is using a wound construction around a central 
support element (Figure 3b). The support element is activated 
through the compression forces on the wound elements under 
axial load, allowing it to carry the tension. This technology 
has been tested and proven over many years in thousands  
of applications.

Support elements designed as a braid are also available, but 
they have several disadvantages. Because of the braid angle and 
extra length of braided material (Figure 3c) a reasonable axial 

elongation is required until the compression force is big enough 
to carry tensile load. Until that point is reached the tensile load is 
on the copper conductor and it might already be damaged before 
the braid becomes active.

Other disadvantages of a braided support are cable stiffness, 
which is not beneficial in ‘flexible’ applications and impacts 
on other crane components, such as the reeling system. 
Comprehensive investigations have also shown that braids tend 
to break in the early stages of bending stress, rendering them 
ineffective as a support element. Prysmian’s field experience in 
crane and mining applications is that braided support elements 
have not performed well.
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“With all this mechanized materials handling equipment, 
the port is designed so that a large ship of 150,000 to 
180,000 tons can be loaded or unloaded within three days.”
‘Constructing and equipping India’s deepest all-weather private sea port’, page 50.

DRY BULK & SPECIALIST 
CARGO HANDLING
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Introduction 
The Dhamra-Chandbali Port is located north of the river 
Dhamra, about 68 km from Bhadrak District in Orissa, between 
Haldia and Paradip, India.

The port is being developed by Dhamra Port Company 
Limited (DPCL) as a 50:50 joint venture between Larsen & 
Toubro (L&T) and Tata Steel, on Build, Own, Operate, Share and 
Transfer (BOOST) basis. The Port Company has been given a 
concession to operate the port for a period of 34 years, including 
a period of four years for construction.

With a draft of 18 meters, Dhamra is one of the deepest 
ports in India, and can accommodate super-capesize vessels up 
to 180,000 DWT, and has a total cargo handling capacity of 25 
million tons per annum. The master plan for the overall port 
when completed provides for 13 berths, capable of handling 
more than 100 million tons per annum of dry bulk, liquid bulk, 
breakbulk, containerized and general cargo. 

The location of Dhamra is in close proximity to the mineral 
belt of Orissa, Jharkhand and West Bengal, and its deep draft is for 
large vessels that will make the port one of the most cost-effective 
and efficient on the eastern coast of India.

Integrated Port Project 
DPCL entrusted the contract for Phase-I construction of the 
port to Larsen & Toubro covering a wide gamut of operations 
such as civil, mechanical and electr ical works, as well as 
construction of the railway network which will connect the port 
with the Indian Railways’ network at Bhadrak on the Howrah-
Bhubaneswar route.

Various operating companies (OCs) and Business Units within 
L&T took up different construction activities under phase-I. 
Scott Wilson Kirkpatrick India Pvt. Ltd, the Indian arm of the 
UK-based Scott Wilson Kirkpatrick, has been appointed the 
project management consultant. L&T’s scope of work for the 
construction of Dhamra Integrated Port Project included the 
following facilities:

A fully mechanized 700-meter-long jetty

Material handling system with 7.2km long conveyor network 
for handling imports of coal, limestone and export of iron ore.

Construction of railway embankments and bridges from Bhadrak 
to Dhamra; as well as autosignalling, telecommunication and 
electrification for the railway itself.

Constructing and equipping India’s 
deepest all-weather private sea port
Built as an integrated bulk terminal, primarily for coal and iron ore 
handling, the construction of Dhamra Port was not without its challenges
K. Sridharan, with Pabak Mukhopadhyay, Sutanu Ganguly, Deepak Kumar, Ramkumar, Debashis Ghosh and Kuntal 
Pakhira, Larsen & Toubro Ltd. – ECC Division, Manapakkam, Chennai, India

Overall view of the jetty with its approach.
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The construction of Phase-I, which commenced in April 2007, 
was completed in all respects by July 31, 2010 and has been in 
commercial operation since December 2010. The port has 
received all necessary clearances including environmental clearance 
from Government of India, consent from Orissa Pollution Control 
Board and rail traffic clearance from Indian Railways.

Dhamra Port is expected to become an infrastructural hub on 
the east coast of India that will boost the industrial and economic 
development of the region and the country. At the peak of 
construction more than 250 staff and 5000 workmen were 
employed at the project, and the site clocked more than 26 million 
injury-free man-hours as on May 12, 2010 on its safety record, 
which led to winning the coveted RoSPA gold award for 2010.

Major challenges
Apart from braving the waves and cyclonic storms, L&T 
engineers had to fight against several odds to meet the stringent 
deadlines set by the client, such as:

Site access – The most critical problem everyone faced during 
the construction of the project was the long temporary single-lane 
access road. Since there was a delay in land clearance, settlement 
and handing over of the land for road construction, everyone had 
to use this only access route, which was a real ordeal for every 
member of staff and vendor visiting the site. In order to avoid 
daytime road congestion, all goods and materials were transported 
only during night-time, with adequate safety and security measures.

Turtle-friendly lighting – As per environmental protection 
guidelines issued by IUCN, a turtle-friendly lighting system was 
adopted so that turtles would not be attracted towards the project 
construction lighting. This was a conditional requirement and 
project authorities, including all contractors, had to abide by the 
same in order not to disturb the nesting and hatching habits of Olive 
Ridley Turtles. For this purpose, sodium vapor lamps with protective 
covers were used in place of halogen and metal halide lamps.

Bulk materials scarcity – The project continuously faced bulk 
materials scarcity throughout its construction phase, so alternative 
materials were constantly tried out. For example, extensive use of 

ordinary Portland cement was replaced with slag cement. Crusher 
dust and weather rocks were used for plant road construction work.

A proper Disaster Management Plan was prepared and kept in 
place to meet exigencies during cyclonic storms. This outlined 
a clear evacuation plan for labor, staff and materials; and the 
resources were reinstated at the end of the season.

There was a shortage of skilled manpower too; however, local 
workmen were trained to mitigate this situation.

Plant & machinery 
The following plant and machinery were deployed for executing 
the work, under inclement weather condition on the sea-front:

One 30m3 batching plant 

One boom-placer

150-ton capacity P&H crane

80-ton capacity Fushun crane

Four 75-ton cranes

Six 18-ton cranes

Movax & HPH 200 sheet pile-driving hammer on PC 300 
excavator

Integrated piling rig

METCO and BG 15 piling rigs

BSP piling hammer

23 piling pinches

78 welding machines

Bridge-launching girder

Two 30m-span gantries

Eight trailers.

Safety
afety was given the highest priority and everyone had to strictly 
adhere to all safety practices. This included a daily safety pledge 
and pep talk among all the workmen and staff, 100 percent 

Coal conveying system at Dhamra. Inset: coal being conveyed through the conveyor.



Unbeatable bulk handling capacities
Cargotec’s land-based Siwertell ship unloaders and loaders are designed to suit each terminal’s specific requirements. 

Siwertell systems use unique enclosed screw conveyor technology to ensure that dry bulk cargo operations are 

environmentally-friendly and efficient. With capacities of up to 2,500t/h, they can handle coal, cement, fertiliser, 

sulphur, grain or just about any other bulk cargo. 

Let the bulk handling experts design a custom-made answer to your particular needs.

SIWERTELL IS A CARGOTEC BRANDwww.cargotec.com    www.siwertell.com 
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screening and daily medical check-up of workmen; new joiners 
were exposed to training and E-learning with respect to usage of 
personal protective equipment. Specialized emergency and safety 
training was undertaken by all staff and workmen. 

In order to monitor safety practices, a committee was formed 
to review systems and practices. A mobile safety inspection 
team was formed to visit places and check the safety practices at 
different locations. In addition, periodical health check, a physical 
fitness and awareness program of all job-related diseases was 
conducted among workmen and staff. All these practices led to 
achieving ROSPA gold award for the year 2010.

Construction of the Jetty
L&T designed and constructed the 700-meter long open-sea 
jetty with a draft of 18 meters depth, including a fully dredged 
and unobstructed navigational channel for 17 kilometers for 
berthing super-capesize vessels up to 180,000 DWT. Since the site 
selected for the jetty falls within the naturally protected Kanika 
sand island on the Orissa coast, no breakwater was considered for 
the construction. However, the orientation of the jetty has been 
aligned in such a way that the draught of 18 meters is maintained 
throughout the year.

L&T Ramboll provided the design for the construction of the 
jetty supported by Infrastructure Engineering and Technology 
(IET) for construction methods. Work on the jetty commenced 
in April 2007 and the entire works were completed by March 
31, 2010. 

Dredging at Dhamra Port was undertaken by International 
Seaport Dredging Ltd, a joint venture between L&T and 
Belgium’s Dredging International, and the scope of work 
involved dredging of an 18-kilometer-long channel and removal 
of about 65 million cubic meters of dredged material.

Construction
The Main Jetty was designed and built with a 600-meter-long 
berthing face, 24 meters wide. In addition to this a 100-meter-
long Port craft berth with a width of 37.5 meters, was built as an 
extension to the Main Jetty. 

The Main Jetty is connected to the shore by an Approach 
Bridge that is 186 meters long and 12 meters wide, supported on 
approach trestles 126 meters long and 12 meters wide. The berth 
is provided with two 375-meter-long structural steel conveyors 
that are 8 meters wide.

Unlike the normal jetties that jut out into the sea perpendicular 
to the shore, the jetty at Dhamra Port is constructed parallel 
to the shore in alignment with availability of the deep draft 
throughout the stretch for better navigation of heavy vessels.

Marine piling was adopted for construction of the substructure 
for the main jetty, which involved 627 piles, each 1.4 meters 
long and 1.2 meters in diameter, driven to a depth of 48 meters.  
A travelling platform carrying a row of conventional piling rigs/
winches was used for constructing the bored cast-in-situ piles. 

In this method of marine pile construction, a travelling 
platform (called a piling gantry) would be supported on piles 
already completed. The pile steel liners would be pitched in the 
next row of piles (called a ‘bent’), followed by boring to the 
required depth, lowering the reinforcement barge and concreting 
the piles. The gantry will then move to the next location once 
all the piles are concreted in the particular bent, using winches 
mounted on the gantry with its anchorage on the already 
completed piles, ensuring safety of the entire operation.

Side view of the jetty, showing ship loader, unloader, conveyors and transfer point.

Stacker-reclaimer installed at Dhamra.
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The platform was used to carry heavy loads of piling rigs and 
winches, concrete pipelines, compressor, pumps, and DG set. 
By adopting this technique, dependency on floating modes was 
reduced, thus optimizing the utilization of resources. At the peak 
of construction, 12 sets of piling gantries and 20 piling rigs were 
used for the marine piling operation. 

In total, construction of the jetty consumed 40,951m3 of pile 
concrete, 5,488 tons of pile reinforcement and 4,788 tons of steel 
liners.

Superstructure
The superstructure works involved erection of pre-cast elements 
as well as in-situ construction. Extensive use of pre-cast elements 
eliminated the cumbersome process of shuttering operations 
in the sea. Pre-cast elements, which were cast at a yard two 
kilometers away from the jetty, were transported to the jetty 
on trailers and then erected in place using a crane mounted on 
the completed jetty (as an end-on method), or otherwise using 
a crane barge followed by in-situ concreting, which was done 
mainly in three stages. This involved erection of 126 different 
types of pre-cast elements – 3,829 in number, 7,083m3 of 
concrete and 1,470 tons of reinforcement, including 12,445m3 of 
concrete and 1,723 tons of reinforcement for in-situ works.

Material handling system
Dhamra Port has been built as an integrated bulk terminal, 
therefore DPCL has incorporated comprehensive modern 
facilities for efficient operation and management of the port, 
from safe berthing to automatic unloading and loading of coal; 
fuelling the vessel, replenishing fresh water, boarding and lodging 
for the crew, up to and including many other port infrastructure 
facilities onshore for stocking and loading railway wagons for 
transportation to various destinations and so on.

Panorama
For material handling of various cargoes, as well as for shipping 
movements and marine operation within and outside the port, 
much equipment is needed to support the services to port users – 
right from entry of the vessel into the port and anchoring at the 

berth, to the exit of the vessel from the port limit. This includes:

Continuous unloading of the raw material at the coal jetty via 
ship unloaders at the berth

Transportation to the stock pile through a long conveyor 
network, which runs the entire length of the stockpile, and giant 
stacker-reclaimers

Loading of inland transport through rail wagons with the 
help of the mechanized conveyor system, stacker-reclaimers, 
and open-wagon loading system in the rapid loading system, 
hopper/bin machines and so on.

Similarly separate areas are earmarked for the proper receipt of 
iron ore from the mines, unloading through wagon tippler, and 
stocking at the stock pile/reclamation area until it is transported 
and loaded into vessels. The following equipment was installed by 
L&T at Dhamra port:

Two 2,800 tons per hour capacity ship unloaders for coal

One 5,000 tons per hour capacity ship unloader for iron ore

One wagon tippler with 25 tips per hour capacity, including 
sidearm charger, indexer, apron feeder, etc.

Two stacker-reclaimers for coal handling, each with capacity to 
stack 5,500 tons per hour and reclaim 3,500 tons per hour

Two reclaimers and stacker-reclaimers for handling iron, each 
with capacity to stack 3,750 tons per hour and reclaim 5,000 
tons per hour

Two conveyors each with a length of 7.24 kilometers, with a 
handling speed of 5,500 tons per hour of coal and 3,500 tons 
per hour of iron ore

Two rapid wagon loading systems, which can load 60 tons (one 
rake of 58 wagons each with a payload of 1.5 hours)

Two rapid loading silos were constructed using the slip-form 
technique of continuous construction.

With all this mechanized materials handling equipment, the 
port is designed to handle a daily berth throughput of around 
60,000 tons for unloading and 70,000 tons for loading, so that a 
large ship of 150,000 to 180,000 tons can be loaded or unloaded 
within three days.

This article was originally published in ‘L&T ECC Concord magazine’, 
and is reprinted here in a slightly abridged form with permission.

The construction division of Larsen & Toubro Limited, ECC is India’s largest 

construction organisation. Many of the country’s prized landmarks – its exquisite 

buildings, tallest structures, largest industrial projects, longest flyover, and 

highest viaducts – have been built by ECC. Leading-edge capabilities cover every 

discipline of construction: civil, mechanical, electrical and instrumentation. As a 

division of L&T, ECC has the resources to execute projects of large magnitude and 

technological complexity in any part of the world.

Headquarters

Mount Poonamallee Road 

Manapakkam, P.B.No.979

Chennai – 600 089, India

Tel: +91 44-22526000/8000 

Fax: +91 44-2249 3317

Web: www.intecc.com
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Yard conveyor with stacker-reclaimer.

Top view of the jetty with its conveyors.
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The last decade has seen the evolution of various types of floating 
terminals. These have been deployed for various usages such as 
loading, discharging, lighterage, and so on. The most common 
ones, however, are used for offshore loading of dry bulk cargo – 
mainly coal. 

Indonesia itself has witnessed the implementation of plethora 
of such transshipment facilities. The designs that were considered 
innovative in the last decade have now matured both in terms of 
capacity and capability. So the question arose – what now? This 
was indeed a challenge, which was accepted by PT Mitra Swire 
CTM, who has implemented a new futuristic Floating Terminal 
Princesse Chloe. 

Equipment and capability
Princesse Chloe has just been delivered from the Keppel Subic 
Shipyard and will commence operation soon after completing 
its trial runs off Muara Pantai, East Kalimantan in Indonesia. The 
system boasts a daily loading rate of 40,000 tons of coal, and an 
annual capacity exceeding 9.5 million tons. This is achieved by 
the combination of creativity and reliable technologies such as:

Engineering done by Logmarin Advisors

Cranes supplied by Liebherr, and 

 Hoppers, conveyor system and ship loader supplied by Bedeschi. 

The Floating Terminal is equipped with two heavy-duty, four-
rope offshore Liebherr cranes of 30 tons capacity each. They have 
been fitted with Peiner Smag grabs of 20.5m3 capacity, and are 
strategically placed in relation to the hoppers so as to minimize 
the slewing movement, thereby increasing the cycle time and 
efficiency. These heavy-duty cranes are specifically designed 
for offshore operations, which means they are more robust in 
construction and are able to perform even in adverse weather 
conditions. They are guaranteed to operate up to 2 meters of 
wave height and 25 knots wind speed. 

Cargo handling system
The cargo handling system supplied by Bedeschi consists of 
two duly designed hoppers, and an array of conveyor systems 
leading to a telescopic/shuttle ship-loader. The hoppers are of 
50m3 volume with a top opening sufficient to accommodate 
the footprint of the large grabs in use. The trunk-pyramidal 
shaped hoppers have asymmetrical walls to ensure smooth 
flow of coal through the hoppers into the transfer chute. The 
hoppers are fitted with vibrators to ensure free flow of sticky 
coal, in order to maintain the required flow rate. The tops of 
the hoppers are fitted with mesh grill to eliminate any oversize 
or undesirable material that may potentially damage or block 
the conveyor system. 

Delivering the future today – the 
Floating Terminal Princesse Chloe
Transshipment facilities of 10 years ago have been surpassed in 
capacity and capabilities by a new floating terminal design
Sanjeev Mathur, Country Manager, Bedeschi & BLL, Dubai

The Princesse Chloe boasts a daily loading rate of 40,000 tons of coal, and an annual capacity exceeding 9.5 million tons.
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In addition, hydraulically operated spill plates and a water 
sprinkler de-dusting system, both of which aim to minimize 
pollution. The spill plates are installed on the sea-side of the 
hoppers and are opened during cargo operations to cover the 
gap between the Floating Terminal and coal barge, thereby 
eliminating any chances of coal spillage. The water sprinkler 
system is installed on top of the hoppers to suppress the coal dust 
during grab delivery.

Coal from each of the hoppers is extracted by means of 
individual var iable speed belt feeders. These frequency-
controlled feeders extract coal from the hoppers and transfer it 
to the longitudinal conveyor. The belt width of the feeders is 
kept high and the speed is low to ensure uniform extraction of 
coal from the hoppers. Another conveyor then transports the coal 
longitudinally through the length of the Floating Terminal to the 
transfer point at a transverse conveyor. This helps in crossing over 
the entire beam of the terminal, leading to the final conveyor 
before being led to the ship-loader. The inclinations of all the 
conveyors have been designed in accordance to the grade of coal 
to be handled, in order to achieve smooth flow of cargo and avoid 
back-flow. Special care is taken in design of the transfer points to 
ensure no blockage occurs and the material flows smoothly. All 
the conveyors are enclosed to avoid airborne pollution.

The ship-loader is of shuttle/telescopic boom type and has 
a 19-meter air draft, making the Princesse Chloe capable of 
loading vessels large upto cape-size. The ship-loader is capable 
of swiveling by means of geared slewing rings, and luffing by 
means of hydraulic mechanisms. The shuttle length movement, 
in excess of 11 meters, gives the flexibility to deliver the cargo 
uniformly into the holds of the ocean-going vessels. A movable 
banana chute is fitted on the ship-loader’s end to ensure delivery 
of coal into all areas of the ocean-going vessel’s holds, which 
are normally not accessible by a straight chute. This is more 
important while loading cargoes with large stowage factors like 
coal, when it becomes important to fill in all the areas of the 
holds, thus avoiding dead freight charges. 

Normally in a standard floating terminal belt shiploader type it 
is not possible to transfer a payloader to the ocean-going vessels 
to trim the holds. This is because the cranes are located on the 
other side of the barge and with their limited outreach it makes 
it impossible for them to deliver the payloaders into the ocean-
going vessel’s holds. Without the payloaders, it is not possible to 
achieve proper distribution and compaction of large stowage 
factor cargo in the cargo holds of ocean-going vessels, thereby 
resulting in short loading. Thanks to Logmarin and Bedeschi’s 
innovation, a lifting winch has been incorporated on the delivery 
boom of the Princesse Chloe, which can easily transfer payloaders 
into the cargo holds, if required. This, both ‘banana chute’ and 
payloader lifting device allow best possible trimming will help in 
compaction of the coal in the holds of the vessels maximizing the 
vessel’s transport capacity.

The cargo handling equipment designed by Logmarin and 
constructed and supplied by Bedeschi is manufactured with the 
highest classification for heavy-duty work for open sea conditions. 
The equipment has been designed for a heel and trim of 5º and 
3º respectively. 

The Princesse Chloe has been equipped with double 
independent Caterpillar electrical generator sets: one set for duty, 
while the other is on standby or maintenance to ensure 24 hours 
a day nonstop operations. This means a 100 percent redundancy 
on this critical service. An SGS automatic sampling device has 
been installed on the terminal to enable the shipper to take 
samples of cargo as delivered, into the ocean-going vessels’ holds. 
It is also equipped with a belt scale to monitor the cargo quantity 
loaded, and a metal detection system to initiate an alarm if any 
metal is detected on the conveyor system. 

The Princesse Chloe flies the Indonesian flag and complies with 
all the Indonesian laws and requirements. The system, including 
its hull and machinery, has been constructed and registered in 
accordance with the rules and regulations of RINA classification 
society and will operate in accordance with the ISPS and ISM 
code.

The cargo transfer takes place when the Floating Terminal 
is safely moored alongside the ocean-going vessel, with barges 
transporting the coal from the mine head alongside. The cranes 
transfer the coal from the barges into the hoppers, which then get 
transported through the conveyor system and the delivery ship-
loader to the ocean-going vessels’ holds. The process enables an 
average daily rate of 40,000 tons. The swelling capability of the 
ship-loader ensures serving multiple holds of the ocean-going 
vessels, without the need of shifting the Princesse Chloe alongside. 
The luffing mechanism of the ship-loader is used to cater the 
difference in the air draft of the ocean-going vessel at ballast to 
fully laden condition. 

The Floating Terminal and the environment
Protection of the environment is an integral part of the PT Mitra 
Swire CTM philosophy, with staff at sea and ashore prioritizing 
this notion within their duties. For this reason, the following 
devices have been built in to ensure environmentally friendly coal 
transshipment operations:

Water spray system to minimize dust emission

Spill plates to avoid coal spillage

Fully enclosed conveyor system and coal transfer points to avoid 
wind pollution

Princesse Chloe will commence operation soon after completing trial runs off 
Muara Pantai, East Kalimantan, Indonesia.
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Sewage system to treat dirty water

The diesel engine has been designed in accordance with the 
latest standards to reduce emission

Rotating machinery mounted on vibration isolation pads to 
reduce noise and vibration.

Bulk Logistic Landmark
The Floating Terminal Princesse Chloe implemented by PT 
Mitra Swire CTM, with the joint efforts of Logmarin, Liebherr 
and Bedeschi, is the culmination of years of exper ience 
in implementing numerous such solutions worldwide. 
Together Logmarin, Liebherr and Bedeschi have designed and 
implemented so many such systems that they have decided 
to pool in efforts to form an alliance called Bulk Logistics 
Landmark (BLL). BLL is a strategic business alliance profiting 
from the synergies of the three constituents. While continuing 
to do what each partner does, more efficiently, the pooling of 
skills and expertise of Bedeschi, Liebherr and Logmarin provides 
dependable, integrated, cost effective software and hardware, eco-
friendly solutions in the dry bulk supply chain. BLL sums up 
significant resources in terms of expertise, technology, network 
and know-how from its partners and associates through years of 
experience.

From the initial similar projects implemented in the early part 
of the last decade, to the commissioning of the latest Floating 
Terminal Princesse Chloe, many improvements have taken place 
in this field with the aim to transship dry bulk cargo at a higher 
daily rate in a reliable and efficient manner. Each new BLL 
project incorporates the feedback received from the ongoing 
systems for continual design improvements. Creativity and 
reliable technology are necessary just as much as experience to 
ensure sound results suiting each specific end user situation. This 
is the added value of BLL.

Logmarin is a reputed Company specialized in Shipping Logistics with vast 

experience in several consultations and project feasibility studies worldwide for 

commodities such as coal, iron ore, Liquefied Natural Gas, and steel products, 

providing broad-based advice and experienced ideas so as to tailor-make 

innovative solutions for the specific needs of the clients suiting environmental 

and commercial issues at the site. Logmarin’s scope of business is to provide an 

integrated and comprehensive consultation and advisory service, delivering value 

to the waterborne supply chain and industry. Logmarin individuals have about 20 

years experience in the field, devising and designing different technologies for self 

unloading vessels, floating cranes, floating terminals, transshipper vessels, which 

operate in different environmental conditions world-wide. 

Tel: 0039 010 860 5191

Web: www.logmarin.net
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One of the challenges when upgrading coal-conveying 
equipment at Superior Midwest Energy Terminal, a high-volume 
coal transshipment terminal at the western edge of Lake Superior, 
was its ambitious loading schedule. Downtime at the facility is 
limited, which doesn’t afford much opportunity for maintenance 
and equipment changes. System upgrades are usually handled 
during the annual January and February maintenance outages.

Martin Engineering of Neponset, Illinois undertook the 
project at the terminal. The company custom-engineered coal 
transfer chutes specifically to address the flow rate and physical 
characteristics of the terminal’s coal, to help avoid blockage and 
minimize fugitive material, reducing costly interruptions to clear 
plugged sections and clean up spills

Uptime is key
Director of Terminal Operations Marshall Elder explained: 
“We load ships around the clock, so it’s difficult to find time 
to make changes to our system. We cannot keep vessels – and 
our customers – waiting for coal while we make changes to 
our equipment,” he said. The entire transfer chute system was 
designed and constructed off-site by Martin Engineering, then 
installed in just four weeks of scheduled downtime.

Superior Midwest Energy Terminal handles approximately 22 
million tons of western coal annually. The terminal unloads the 
unit trains bringing coal from mines in the Powder River Basin 
and transfers it onto vessels for transport to utility power plants 
in the U.S. and Canada. Located on a 200-acre site at the mouth 
of the St. Louis River, the 30-year-old facility has become one of 
the largest coal handling terminals in the world.

To receive its coal, the terminal unloads more than 1,400 trains 
from the Burlington Northern and Santa Fe (BNSF) and Union 
Pacific railway lines each year. “We unload railcars at 5,000 tons 
per hour, roughly 45 cars an hour, or a full 123-car train in about 
three hours,” Elder observed. The terminal then loads that coal 
onto approximately 450 vessels during a 305-day shipping season. 
Shiploading operations run from late March until mid-January, 
when ice closes the Wisconsin port.

According to Fred Shusterich, President of Midwest Energy 
Resources Company (MERC), a DTE Energy Company that 
owns and operates the terminal, “This is the largest-capacity coal 
terminal having only one si ngle-car railcar dumper. We put more 
coal through that single-car dumper than any operation in the 
world,” he said. 

Engineered coal chutes reduce maintenance 
and extend conveyor belt life
Martin Engineering USA, Neponset, IL, USA

Martin Engineering custom-engineered new Inertial Flow™ Transfer Chutes for 
Superior Midwest Energy Terminal, Lake Superior. The new equipment has been designed to maximize conveyor belt life.
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“MERC is a high volume operation,” Shusterich emphasized. 
“And because of that fact, we make the investments to 
maintain peak performance levels of our primary coal-handling 
operations.” 

Benefits of custom-engineered chutes
Engineered specifically for the Superior terminal, the Martin® 
Inertial Flow™ Transfer Chutes have minimized previous 
problems with plugging. “When a chute used to plug up, the 
material would spill onto the floor and around the conveyor 
idlers,” Elder explained. “And at 11,500 tons per hour, it doesn’t 
take long to put a large volume of material outside the chute. 
That’s a lot of spilled coal, and a lot of man-hours to clean it up. 
Minimizing the plugging problem has been a very positive aspect 
of these engineered chutes.” 

Inside each chute, a ‘hood’ controls the flow of coal from the 
discharging conveyor, maintaining a coherent material stream and 
minimizing induced air. At the bottom, a smooth-transfer loading 
chute or ‘spoon’ directs the material stream onto the receiving 
belt at the proper speed and angle, minimizing the impact, 
material degradation, belt abrasion and expulsion of airborne dust. 
This reduces abrasive wear on the receiving belt and prevents the 
air currents that create and drive off airborne dust. 

The terminal is anticipating another benefit from the chutes: 
longer belt life. “That’s one of the key reasons we went to 
the engineered chutes,” Elder continued. “We anticipate an 
increase in belt life of approximately 40%, primarily because of 
the reduced abrasion realized with the new chute design. We 
anticipate getting seven or eight years of service out of our major 
belts, or between 175 and 200 million tons of throughput.” Elder 
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said the company monitors the conveyor belt top cover, which 
ultimately determines when the belts will be replaced. 

The performance of the Martin Inertial Flow Transfer 
Chutes is helping Super ior Midwest Energy Terminal 
maintain efficient operations and reliable supply. “We pride 
ourselves on the volume of material handled, and on our 
dependability,” Shusterich added. “We know it’s more than 

western coal we are delivering. We are providing power to 
communities, so we need to be consistently available and 
operating at peak efficiency. The engineered chutes from 
Martin Engineering help make that possible.”

“The flow-engineered chute technology provides obvious 
advantages,” Elder concluded. “I don’t know why any new 
facility design would incorporate anything else.” 

Martin Engineering is the leading global supplier of systems to make the 

handling of bulk materials cleaner, safer, and more productive. Since being 

founded in 1944, the company has grown dramatically through the development 

of solutions to help the solids-handling industries around the world.

Martin Engineering USA

One Martin Place, Neponset, IL 61345, USA

Tel: +1 (309) 852-2384  Toll-free: (800) 544-2947

Fax: (800) 814-1553  Email: info@martin-eng.com 

Web site: www.martin-eng.com 
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The new equipment has been designed to maximize conveyor belt life.
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Van Aalst Bulk Handling BV is an independent company in 
the Van Aalst Group of companies. The office is located in 
Hazerswoude Dorp in The Netherlands.

The Van Aalst Group is a family-owned group of companies, 
established in 1956 by the grandfather of the present owners. The 
Group specializes in pneumatic bulk handling of dusty abrasive 
products such as cement, fly ash, and slag cement.

Within the group, Van Aalst Bulk Handling BV is responsible 
for the design, sales and production of all shore-based equipment 
like ship loaders, ship unloaders, convey units and storage 
facilities. Several of the products as developed by Van Aalst have 
become the standard in the industry – for example, road mobile 
pneumatic ship unloaders. 

Several owners of equipment not delivered by Van Aalst have 
approached the group and have implemented Van Aalst’s latest 
features – such as the hurricane aeration system – in their 
equipment and reduced their operational and maintenance cost 
due to these features.

Although the main part of the products of Van Aalst Bulk 
Handling is delivered to the cement industry, other products 
and markets (like fly ash, alumina, gypsum) are profiting from 
the knowledge of the Group. All equipment is made to measure 
and developed in close cooperation with the end-users. This 
ensures that equipment is delivered which suits clients needs 
100 percent; has the lowest power consumption and minimum 
maintenance costs. 

Van Aalst Bulk Handling BV

International Trade Center

Engelandlaan 56

2391 PN Hazerswoude Dorp

The Netherlands

Tel: + 31 172 213341

Fax: + 31 172 232804

Van Aalst Bulk Handling BV

Successful commissioning of ship unloader and bulk loading station at Hamiriyah Port.

Van Aalst Bulk Handling BV also designs and produces storage facilities for dry 
bulk materials.

A pneumatic ship unloader in action.
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“If such devices are lowering the safety of frontline 
US and UK military forces, then they are also creating 
hazards for ports, terminal facilities, security personnel, 
seafarers and the ships they sail on.”
‘Recognizing bogus explosive and drug detection technology’, page 69.
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“If such devices are lowering the safety of frontline 
US and UK military forces, then they are also creating 
hazards for ports, terminal facilities, security personnel, 
seafarers and the ships they sail on.”
‘Recognizing bogus explosive and drug detection technology’, page 69.

The BobTech Model 1. For 50 pence Bob Couttie created this detector from a piece of coathanger, an 
oversized butane lighter and a telescopic aerial. “Guaranteed to work no better than chance,” he says.
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Ports are offered a bewildering array of products that claim to 
meet the ISPS code and today’s security demands to detect 
explosives, drugs and stowaways. One particular class of hand-held 
scanner on the market does not work.

Such devices have been used in Iraq and Afghanistan with 
significant lack of success against bombers and have been 
responsible for deaths in Thailand.

A Chinese-made device is said to be in use in harbors in 
Belgium, by the Shekou Container Terminal in southeast China 
and Yangshan deep-water port in Shanghai, as well as Hong 
Kong’s Fire Department. Mexico’s PEMEX bought several similar 
devices in 2008 for its oil terminals.

Promotional literature for one ‘detector’ says: “The sheer 
number of containers entering a port makes other methods of 
detection for explosives inefficient. The XK-9 however, can 
quickly and categorically identify any containers that may have 
explosives present. Port security staff can then carry out further 
specific X-Ray and manual searches”. Unfortunately the XK-9 
could do nothing of the sort. The British company that marketed 
the XK-9 has stopped selling it. 

In at least one case, the GT200, the device was promoted 
around the world with the help of the UK government and the 
Royal Engineers. 

A BBC Newsnight expose in mid-2010 led to a UK 
government ban on exports of the ADE651 to Iraq and 
Afghanistan. Sales continue unrestricted to other countries, 
however. The UK Foreign and Commonwealth Office is reported 
to have issued alerts to governments that the devices do not work 
as advertised.

At last year’s International Carnahan Conference on Security 
Technology, Dale Murray of Sandia National Laboratories, who 
has tested several of these devices, told the delegates: “Rather 
than enhancing the security of police and military personnel, the 
reliance on these unproven and disproven devices is creating a 
sense of false security that is actually lowering the safety of front-
line forces in places like Iraq and Afghanistan”.

In addition to Sandia National Laboratories, the FBI and the 
US Navy has tested and found them worthless, as has the UK’s 
Alford Technologies on behalf of the Royal Engineers. The US 
Department of Justice has warned against using this class of device.

If such devices are lowering the safety of frontline US and 
UK military forces, then they are also creating hazards for ports, 
terminal facilities, security personnel, seafarers and the ships they 
sail on.

Double-blind trials show that they do not do what it says on 
the tin, or at least in the manufacturer’s literature. In most cases 
the Sandia tests were the first scientific tests carried out on the 
detectors – the manufacturers had not tested their product under 
controlled conditions.

They have various names and minor differences in operations. 
Most claim to detect almost anything at ranges of up to a 
kilometer, like the ADE651 and HEDD1, while others, like the 
DKL Lifeguard limit their claims to detecting human presence at 
a distance and under almost any conditions.

How to spot bogus devices
These devices are characterized by a swiveling telescopic radio 
antenna, which rotates towards a detected target. Manufacturers 

Recognizing bogus explosive and drug 
detection technology 
Fake bomb and drug detection devices are finding their way into port 
and terminal facilities – here’s how to tell yours isn’t one of them
Bob Couttie, Maritime Accident Casebook, London, UK

The Hedd1 with telescopic antenna extended. This type of antenna is a characteristic of an ineffective detector.
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use a number of terms to explain how the devices function, 
from dielectrophoresis, electro-magnetic attraction, magneto-
electrostatic detection, magnetic resonance, and so on. In fact, the 
only ‘technology’ used is subconscious muscle movement by the 
operator, which causes the finely balanced radio antenna to point 
to where the operator thinks the target is. That alone makes these 
devices pointless; they are only of value if they respond when the 
operator does not know the location of the target, or even if a 
target is present.

The principle of dowsing is called ‘the ideomotor effect’. A 
bent welding rod or wire coat hanger is just as effective and 
accurate but more cost effective than the devices, which are often 
more than US$20,000 apiece.

Some of the more ‘sophisticated’ versions include cards that 
are supposed to tune the device to detect specifics, like certain 
explosives or drugs. Sometimes there is nothing actually in the 
cards; sometimes there is an RFID chip of the sort used in shop 
security tags to ensure that no one sneaks knickers out of the 
store. Most makers of these fraudulent devices don’t even go that 
far – the devices are actually empty inside.

Some companies selling the detectors merely market them 
without an understanding of how they are supposed to work.

The history of the wandering wands
There are two basic designs: the ‘swivel on a stick’, where the 
telescopic antenna is attached through a swivel to a handle or 
pistol grip; and the ‘phaser’, where the antenna is attached to a 
case that resembles the famous weapon from the Star Trek series.

Stick and Swivel
Granddaddy of the ‘stick and swivel’ device was the Quadro 
Tracker produced by the Quadro Corporation in the mid-
1990s. Originally designed to locate lost golf balls, it was sold 
to schools, local governments and law enforcement agencies to 
find drugs, guns, explosives and almost anything else one could 
think of. 

FBI laboratories checked out the Quadro Tracker and declared 
it a fraud, and its manufacture, advertising or sale in the United 

States was banned. Quadro Corporation closed shop but the 
basic device inspired others such as the MOLE, Sniffex, Sniffex 
Plus, HEDD1, GT200 and ADE 651, XK-9 among others. Some 
devices have electronic circuits that have no function and others 
are connected to boxes on belt-clips.

The Sniffex and ADE 651 failed controlled tests in which the 
location of the target was unknown to the operator. In the case 
of the Sniffex, its designer, Yuri Markov was indicted for fraud in 
the US in 2008, the Managing Director of the British company 
selling them has been charged with fraud and is currently out on 
bail. The device was found to consist largely of an empty plastic 
box with no electronics.

The GT200, responsible for the deaths of four people in 
Thailand, was examined and, like the ADE 651, found to contain 
nothing. Althorpe Technologies tested examined the GT200 and 
concluded, “This device does not detect explosives.”

Perhaps the last word on ‘stick and swivel’ devices should be 
left to Colonel John Walsh (retired) who markets the HEDD1: 
“This is intangible science – I would not use it in a life or death 
situation.” An astonishing bit of advice regarding a piece of kit of 
which the accuracy, reliability and ability to function as advertised 
is, literally a matter of life and death.

‘Phasers’
‘Phasers’ are less common but feature the same swinging 
telescopic antenna. They are based on a device called the 
Electroscope – not to be confused with the scientific device of 
the same name – which is sold to treasure hunters in the US. 

One such device, the AL-6D, claims to be able to detect 
just one kilogram of TNT at 1km – an extraordinary claim, 
unsubstantiated by any evidence.

Also marketed as appropriate for maritime use is the H3Tec, 
essentially a ‘phaser’ with a semicircular board against which the 
antenna moves.

The Chinese-made DKL Lifeguard, a direct descendant of 
the Electroscope, limits its claims to finding living persons 
such stowaways in containers, and victims buried under rubble 
or located in the wild. Sandia National Laboratories tested a 

In a double-blind test the operator does not know the location of 
the target. An experimenter might place a target in one of several 
numbered boxes out of sight of the operator. The operator then 
attempts to locate the box containing the hidden target. If the 
operator scores no better than chance, then he has failed to show 
that the device works. It accurately represents conditions in a 
container yard.

The Moore GT 200, another variant of the notorious GT200.

HEDD1 with antenna folded against handle.
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Model 2 in 1998, under conditions within the device’s published 
capabilities to see whether it worked as advertised and it failed. 
Later, a physical examination of a Model 3 DKL Lifeguard 
revealed a jumble of components on an open circuit – one 
through which electricity could not travel – and a bit of human 
hair sandwiched between pieces of plastic.

That the electronics within the device adhere to no known 
principles of electronics and its literature describes a phenomenon 
effective only at a millimeter ranges is irrelevant. The Sandia 
report – and there are others by US Army laboratories albeit less 
public – show that it does not work as advertised. 

In its criticism of the Sandia report, DKL says that its device 
is unreliable when detecting stowaways who are in a crouched 
position, which is why it worked when the operator knew  
the location of the target but not when the target location was  
not known.

There is no evidence that DKL had tested its device in blind 
trials before marketing it. Only after the negative reports from 
Sandia did the company hire a consultancy to do such a critical 
test. The full report is not public and the protocols used are 
unknown, so these trials cannot be assessed.

Is your detection device bogus?
Here’s a checklist:

Does the device have a telescopic ‘transistor radio’ style telescopic 
antenna that points to the target?

Does the antenna swing freely, i.e. it is not directly connected to 
a motor or any other mechanical means of providing movement?

Are any of these mentioned in the vendor’s literature?

Vibrational Energy

Modulated magnetic field

Electro-magnetic attraction

Nuclear quadrupole resonance.

Google is your friend. Search for reports on the offered device. 
There is rarely controversy about devices that work.

To help ship security officers and port personnel with security 
responsibilities, Maritime Accident Casebook has made a briefing paper 
available free of charge, which may be distributed freely. The briefing 
provides advice on the devices, why they may appear to work and provides 
an identification table of those most commonly in use.

Maritime Accident Casebook maintains a database of the relevant 
devices and will be pleased to assist those who may have concerns 
regarding equipment being used.

Dale Murray of Sandia National Laboratories tested the DKL Lifeguard. It failed.

A tiny hair, shown here against a coin for comparison, sandwiched between 
bits of plastic ‘sensitize’ the DKL Lifeguard to human presence.

Bob Couttie has been involved in maritime education for more than 10 years 

and currently administers Maritime Accident Casebook, a web-based resource 

for maritime safety. His book, Forbidden Knowledge (Lutterworth Press, 1988) 

includes an overview of dowsing, the principle on which the devices discussed 

here are based.

The Maritime Accident Casebook

Web: www.maritimeaccident.org 

ABOUT THE AUTHOR ENQUIRIES 



FUJINON (EUROPE) GMBH, HALSKESTRASSE 4, 47877 WILLICH, GERMANY, TEL.: +49 (0)21 54 924-0, FAX: +49 (0)21 54 924-290, www.fujinon.de, cctv@fujinon.de

Long range for 
better security.

D60x16.7SR4D-V41
f = 16.7 ~ 1000 mm (1x)
f = 33.4 ~ 2000 mm (2x)

www.fujinon.de Medical TV CCTV Machine Vision Binoculars

With a resolution of 2 megapixels and a 60x 

optical zoom the Fujinon D60x16.7SR4D-V41 

offers new and innovative perspectives in security. This fast tele-

zoom lens delivers high-resolution pictures in HD quality and – 

thanks to the 2x extender – covers focal lengths from 16.7 mm all 

the way up to 2000 mm. All these features combined make this 

lens the first choice for long distance surveillance, i.e. at airports, 

harbours or border crossings. Thanks to Fujinon’s day/night tech-

nology, even the smallest details can clearly be seen and identi-

fied over long distances around the clock. This means that your 

surveillance system will provide better security than ever before. 

Fujinon. To see more is to know more.

100269_New_D60x_210x297_GB_o_S.i1   1 19.01.2011   13:13:23 Uhr



PORT TECHNOLOGY INTERNATIONAL   73 

CUSTOMS AND 
SECURITY

Ports are the lifeblood of most of the world’s countries – a 
disruption in one of them can create chaos thousands of miles 
away. For example, a major industrial accident in a UK south 
coast port facility recently caused a significant downturn in 
production in a car manufacturing facility. 

Protection of a port and its environs is accepted practice across 
the globe with a range of initiatives and technology in place to 
profile and manage traffic entering both territorial waters and 
port limits – but many countries forget the sub-surface threat, 
and this is done at their peril. Earlier in 2010, for example, Israel 
detected a series of potential terrorists wearing scuba diving 
equipment off the Gaza coast. 

Assessing the underwater threat
Let’s look first at what can be threatened by an underwater attack. 
The obvious answer is a vessel either alongside or transiting a port 
– but what about the berth or jetty it moors to; or a lock gate, or 
a set of pipelines or cables which run below the surface? Is there a 
bridge that spans any part of the waterway? If so, does it have any 
supports in the water – this could also be classed as a vulnerability. 

So how do you go about assessing your underwater threat to 
ports? The first thing to look at is why anyone would want to 
attack your port. In order to ascertain this it is recommended that 
you get an expert to conduct a threat analysis. For this, you will 
need to look at a range of risks including the geopolitical arena, 
any criminal or terrorist influences, or indeed local issues. Once 
this has been completed you will have a good idea of the types of 
issues you are facing.

Once the key threat drivers have been identified you then 
need to look at what parts of your port could be at risk of a sub-
surface attack. A small yacht marina in the port limits could be a 
good spot for smugglers; likewise a LNG dock in the same port 
could be a great target for terrorists – both will require different 
solutions. You also need to work out what types of mediums could 
be used to launch an attack – could it be simple swimmers with a 
snorkel, divers on air, or a piloted or autonomous mini submarine?

Responding with effective technology
So what types of protection solutions are available in today’s 
highly technological market? The answer is lots, but bear in mind 

Underwater threat reduction in ports – 
is it necessary?
Mark Hankey, Independent Maritime Security Consultant

In the age of increased above-water surveillance and intelligence, ports are becoming increasing vulnerable to underwater threats such as terrorism and the 
smuggling of contraband.
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that sometime old-fashioned ones can be as effective as their 
newer counterparts. The basic defense is a physical barrier – this 
is used to great effect around many military and high value assets 
today. Such nets or barriers are made of high quality materials, 
which make them very difficult to breach in a short period of 
time. The problem with such equipment is that it is difficult and 
time consuming to put in place and remove – this is not ideal 
when working in a busy port.

Routine high definition multi-beam sonar searches will 
allow the authorities to form a picture of the seabed and see if 
anything has changed; for example, the placement of underwater 
improvised explosive devices (UWIED) or mines, but this is only 
as good as the last survey – so time doesn’t help in this regard. 
Another option is to lay a seabed-based scanning system at key 
strategic locations – this allows security personnel to monitor 
the underside of vessels for any suspicious activity (i.e. keel 
appendages used for smuggling). This system has potentially high 
start-up costs and is obviously only of use against compliant 
vessels. Another, slightly cheaper method of detecting hull 
anomalies is the deployment of divers or small remotely operated 
vehicles (ROVs). 

Turning to the more asymmetric threat – where the potential 
to cause damage to life or infrastructure from a sub-surface 
attack is a potential problem – it is obvious that manpower alone 
cannot solve this issue cost effectively or safely (imagine trying 
to police the underwater threat to a port with rolling teams of 
divers!). It is here that technology comes into its own. There 
are a number of Diver Detection Systems (DDS) on the market 
currently that can monitor multiple contacts and allow users the 
ability to prioritize and prosecute threats in an effective manner. 

Similar solutions are also available for mini-submarines and 
other larger underwater threats – such vessels are being used to 
smuggle narcotics, which is arguably only a small step away more 
dangerous threats. 

Finally let’s not forget old technology used in novel ways – 
around 50 million years ago dolphins came into being. Recently 
the Space and Naval Warfare Systems Centre (SAIC), based in 
the United States, issued a US$49 million contract to develop a 
training regime for these mammals, which includes teaching them 
how to patrol areas, mark suspicious objects and conduct wider 
security duties – they need no electricity to run and only food to 
keep them happy – the only downside is that they need training. 

Summary
In summary, the underwater threat from either divers or more 
technological means is increasing. The location of many aspects 
of critical national infrastructure (i.e. oil and gas, or cable landing 
sites) close to the sea could prove to be a natural magnet for 
terrorist organizations. Underwater smuggling of nefarious people 
or goods (be it weapons or drugs) is also expected to rise due to 
a number of factors, including increased surface surveillance and 
intelligence causing criminals and terrorists to look for alternative 
means of attack. 

In addition, the development and greater availability of covert 
technological solutions, such as closed-circuit self-contained 
breathing apparatus (or re-breathers), or larger mini or narco-subs, 
allows the criminal fraternity to operate with greater scope below 
the waves. 

So is it necessary to take measures to reduce the underwater 
threat? The answer is yes. 

Mark Hankey is a security and risk specialist with an established track record 

gained in both military and blue chip maritime risk organisations. 

This experience has been called upon by a range of flag states, ship owners and 

operators, media organisations and conferences producers across the globe.

Tel: +44 (0)7980 879596
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Divers can be deployed to detect hull anomalies and other underwater threats. 
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The changing face of Indonesian LNG 
and LPG markets 
Indonesia’s rapid development has resulted in ever-growing demand 
for gas imports, and the need for new terminals to service them 
Society of International Gas Tanker & Terminal Operators Ltd. (SIGTTO), London, United Kingdom

Indonesia has been one of the world’s leading exporters of LNG and 
LPG for three decades. However, because proven gas reserves are 
now being drawn down faster than they are being replaced, overseas 
shipments of both LNG and LPG have peaked in recent years.

Furthermore, the domestic energy requirements of the island 
nation are growing in tandem with the rising population and 
the government increasingly favors the use of clean-burning, 
competitively priced gas over alternative fuels. An entirely 
new Indonesian LNG industry, based on a diversified internal 
distribution network, is poised to materialize, while on the LPG 
front the country has recently become a net importer.

Indonesia has three LNG liquefaction terminals in operation: 
the PT Badak NGL facility in Bontang, East Kalimantan; the 
PT Arun NGL plant in Aceh province in northern Sumatra; and 
the new Tangguh LNG complex in Papua Barat province. Badak 
shipped its first cargo in August 1977, Arun in October 1978 and 
Tangguh in July 2009.

Coincidentally, the 125,000m3 spherical tank LNG Aquarius 
carried the inaugural cargoes for both Badak and Arun. Tangguh 
LNG’s first shipment was loaded onboard the 155,000m3 
membrane tank Tangguh Foja.

Although the eight trains at the Badak plant have an LNG 
production capacity of 22.5 million metric tons per annum (mta), 
output peaked at 21.4mta in 2001 and has been on the decline 
since. Export shipments in 2009 totaled 17.4mta. At Arun, too, 
output has been on the decline for several years. The facility’s 
original six trains had a capacity of 13.8mta but the two oldest 
units were closed down in 2000, reducing the overall capacity 
to 9.8mta. Arun shipped only 42 export cargoes in 2009, down 
from the peak level of 223 cargoes in 1994. Output from the 
newly commissioned Tangguh complex is helping to slow the 
nationwide trend, but even the 7.6mta output from the two-
train plant in remote Papua is unable to compensate fully for the 
declining volumes of LNG from Badak and Arun.

Several of the long-term Badak LNG sale and purchase 
agreements (SPAs) with overseas customers are expiring in 
2011 and are being renegotiated at much reduced volumes. 
This changing scenario will make some LNG available for 
domestic use and help Indonesia to meet a challenge that has 
been developing for several years. Although the country is rich in 
gas overall, the current shortage of gas in populous areas and the 
need to provide lower cost energy to many logistically challenged 

The new Tangguh LNG complex in Papua Barat province, which shipped its first cargo in July 2009.
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locations have been increasingly important agenda items for 
Dr-Ing Evita Legowo, the Indonesian Director General of oil and 
gas, and her colleagues and advisors.

The promotion of LNG as an efficient low-cost fuel, through a 
series of small to medium-scale projects, for many locations in the 
Indonesian archipelago has been identified as a central plank in the 
country’s evolving energy policy. Amongst the new LNG receiving 
terminal projects currently in the planning stages is a scheme being 
developed by Pertamina, the state oil and gas company, and the 
national gas distribution company PT Perusahaan Gas Negara (PGN), 
which is based on the positioning of a 3mta LNG regasification 
vessel near Jakarta. Several similar proposals involving floating LNG 
receiving terminals for other parts of the country are in the pipeline.

There are a number of potential sources of LNG supply for the 
new terminals, including the Badak and Tangguh plants, imports 
from overseas and output from several proposed offshore and new 
mid-scale terminals in Indonesia, including two in Sulawesi. In the 
first instance, the availability of LNG from Badak, in tandem with 
rapid conversions of existing LNG carriers into floating storage 
and regasification units (FSRUs), will enable the early projects to 
be fast-tracked and Indonesia to become the first Asian nation with 
an internal LNG distribution network within the next few years.

As regards LPG exports, shipments from Indonesia reached a 
record high 2.5mta in 1996, and as recently as 2005 the country 
was still exporting over 1mta, mostly to Japan. However, since 
then exports have dwindled as domestic consumption has 
increased and in 2008 the country imported as much LPG as it 
exported.

The main driver of change in the LPG sector is the highly 
successful national campaign to convert household users from 
heavily subsidized kerosene to LPG for cooking. The success is 
reflected in the rise in domestic LPG demand to 3mt in 2009, up 
from 1.8mt in 2008. 

Domestic production, from LNG plants and oil refineries, met 
2.1mt of the country’s needs last year while 900,000 metric tons 
of LPG was imported. In the years ahead Indonesia’s consumption 
of LPG will accelerate. 

By 2015 total demand is expected to reach 10mta, of which 
3mta will be produced locally and 7mta will be imported by sea, 
primarily from the Middle East. Such a volume will put Indonesia 
in the running for top spot in the league table of leading LPG 
import nations.

Reprinted from ‘SIGTTO News’, with kind permission.
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company in 1979. Formed originally with thirteen 

members, the Society now has more than 150 

members. Collectively, SIGTTO’s membership 

represents nearly all the world’s LNG businesses 

and more than half of global LPG business. Granted 

observer status at the International Maritime 

Organization (IMO) in 1982, the Society is now 

acknowledged as the authoritative voice of the 

liquefied gas shipping and terminals industries. The 

Society remains engaged in its original purpose: 

to specify and promote high standards and best 

practices among all industry members throughout 
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Developing an effective crude oil vapor 
recovery system
Simon Shipley, Aker Cool Sorption (Aker Solutions), Glostrup, Denmark

The capture and recovery of hydrocarbon vapors to reduce 
emissions of environmentally hazardous volatile organic 
compounds (VOC) is a vital concern in modern oil and gas 
production and transportation. 

UN-ECE, US EPA, the International Maritime Organization 
(IMO), the EU and other bodies continue to develop (non-
prescriptive) regulations and directives focused on the prevention 
of air pollution from shipping. Most of the larger oil companies 
worldwide have established clear environmental strategies for this 
issue with targets for VOC reductions.

In Norway, however, measures to reduce VOC emissions during 
the loading operations for crude oil, both offshore and onshore, 
have increasingly been required by the Norwegian Pollution 
Control Authority (SFT) and also form part of international 
environmental agreements.

The current SFT emission requirements for crude oil loading 
operations require a minimum recovery efficiency of not less than 
78 percent of non-methane VOC (NMVOC). This particular 
recovery efficiency requirement is applicable to shuttle tankers 
operating in the Norwegian sector of the North Sea. The laws 
and regulations for onshore sites require facilities to apply for 
their own independent concession under which to operate.

Recovery efficiencies, rather than mass based emission rates, 
are commonly used for defining crude oil emission requirements 
because of the very wide range and complexities of crude oil 
compositions. Crude oils from different areas in the world, and 

indeed within the various sectors of oil producing areas, can vary 
significantly; some high in light VOC compounds others high in 
heavy compounds and so on.

Designing a vapor recovery system
In the design of a vapor recovery system it is essential to have 
a clear understanding of the product being handled. This is 
usually relayed in the form of a product assay, identifying the 
entire composition of the product being handled and thus 
allowing the VRU system designer to accurately determine the 
vapor composition, the VOC concentrations and the subsequent 
attainable emissions from the system. To ignore these operating 
parameters with such widely varying products, such as crude oil, 
naphtha, condensate etc., is most likely to result in erroneous 
VRU designs.

One case by way of example is the crude oil vapor recovery 
system operating at Statoil’s Mongstad facility. For this system 
the VRU is required to recover vapors from up to four different 
crude oil types, with wide ranging compositions and vapor 
pressures, although the system can handle a much wider range of 
oil compositions. The resulting vapor recovery system has been 
designed to recover vapors resulting from each of the crude oils 
loaded at the terminal. However, for each of the crude oils loaded 
a separate recovery efficiency guarantee applies, reflecting the 
varying composition.

The largest crude oil VRU in the world – Statoil Mongstad.
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The Aker approach
Since its founding in 1982, Aker Solutions’ subsidiary Cool 
Sorption has focused exclusively on VOC emissions abatement 
technology, and has developed into a global centre of excellence 
for VOC recovery systems.

For more than two decades, Carbon Bed Adsorption, or 
Carbon Vacuum-Regenerated Adsorption (CVA), has been the 
mainstay of technologies used for gasoline vapor recovery. Aker 
Solutions saw no reason why CVA should not have a similar 

position in the market for crude oil and condensate vapor 
recovery systems. The first crude oil vapor recovery system tests 
were undertaken at Frederica, Denmark, in the early 1990s. The 
tests were a great success and resulted in the installation of the 
first crude oil vapor recovery system in the mid to late 1990s. 

Aker Cool Sorption’s vapor recovery systems are individually 
designed to comply with specific safety and hazard requirements 
of each operator, for example, those of DNV, ABS, USCG, 
among others.

Following the development of the CVA system for use in the 
recovery of crude oil vapors, an immediate breakthrough was 
achieved for both land and at-sea installed systems.

In 2003, Russian oil company Lukoil ordered two large CVA 
units for their Vusotsk and Kaliningrad terminals. The choice was 
made after screening alternative technologies. In the same year as 
the land based Vusotsk plant was ordered, the first CVA unit for 
marine operation was contracted.

The Norwegian shuttle tanker M/T Navion Europa was the 
first to install such a unit. It has been in operation since December 
2003 with a very good record. Recovery rates vary between  
92 percent and 97 percent NMVOC. Several more vessels 
followed, including the Åsgard C Floating Storage and Offloading 
unit (FSO), shuttle tanker DE/T Randgrid, shuttle tanker M/T 
Navion Norvegia and FSO Navion Saga in the Volve oil field.

The process explained 
Vapor from the cargo tanks passes through the vapor header 
to the recovery unit. As the vapor may, in some cases in which 
crude oil vapors are being processed, contain sulphurous 
compounds, a pre-filter (guard bed) containing a highly sulphur 
selective adsorbent is often installed to protect the VOC system 
against dimethyl sulphide, mercaptanes and H

2
S upstream the 

VOC recovery system. The sulphur components in the vapor 

CLA crude oil VRU system – Statoil Sture.

Ship board crude oil VRU – Navion Norvegia – operational in the North Sea.
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are in this way removed before entering the vapor recovery 
system, minimising the performance and corrosive aspects of the 
sour gases.

The CVA system consists of activated carbon beds; operating 
in a cyclic mode being either adsorbing VOC’S or being 
regenerated. Activated carbon has an extremely large surface 
area and hydrocarbons are adsorbed in a very thin layer on the 
carbon surface. The carbon can only adsorb a certain amount of 
VOC hydrocarbons before reaching saturation. Consequently, 
the carbon is regenerated in order to restore its capacity, so 
hydrocarbons can be efficiently adsorbed in the following cycle. 
Thus, the carbon batch in the adsorber vessels (beds) will perform 
with sufficient capacity over the years and, typically, only needs 
replacement after a period of seven to 10 years.

The regeneration takes place in two stages. First, the bed 
is evacuated until the pressure reaches a value at which the 
hydrocarbons begin to desorb from the carbon surface. The bulk of 
the hydrocarbons are removed at this stage. In order to remove the 
remainder, it is necessary to introduce a small amount of purge air.

The vacuum pump used for regeneration will be either liquid 
seal ring or dry running type, depending on the size of the VRU, 
the products being handled and the machinery specifications.

The vapor, which is now very rich on hydrocarbons, passes 
from the vacuum pump system to the absorber column where the 

bulk of hydrocarbons are absorbed in a counter flow of a suitable 
absorbent, often gasoline or crude oil. 

Through all its successes in recent years, the CVA system has 
proven itself time and time again as Best Available Technology 
(BAT), for both gasoline and crude oil vapor recovery and 
many other products, for example Naphtha, condensates, BTX 
petrochemical products.

Aker Solutions is one of the leading suppliers of crude oil vapor 
recovery systems. During the course of the past 10 years, over 
40 systems have been supplied, a sizeable number for installation 
on FSO and shuttle tankers operating in various locations 
around the world. The most recent systems are in operation in 
the Al-Shaneen oilfield offshore Qatar. Each of these units is 
designed to recover vapors during the transfer of crude oil from 
the production platform to the FSO.

Developments are being made in tackling losses and associated 
emission problems of products in transit. Furthermore, there 
are debates developing considering the values, environmental 
effects and the consequences of the drive to reduce emissions 
to lower and lower levels: does it cost more environmentally, in 
terms of CO

2
 emissions and other pollutants, to operate the vapor 

recovery system than there are benefits from operating the system 
– do we in fact use more energy to achieve the tighter emission 
requirements than is practically recoverable?

Åsgard C is installed aboard M/T Jorunn Knutsen operational in the Åsgard C field, North Sea.
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Doubling capacity per dedicated 
loading spot at fluid handling jetties 
Robin Boot, Kanon Loading Equipment BV, Zeewolde, The Netherlands

Introduction
Feed lines have limited capacity, so the loading and unloading 
sequence is a time consuming process. To cope with this 
limitation, often more than one loading arm is connected at the 
same time, in order to double or triple the capacity.

Existing jetties that are to be upgraded in terms of handling 
ships with larger capacities, or to handle different kinds of fluids 
in addition to the ones already handled, would normally need to 
be provided with additional marine loading arms. 

Adding loading arms to an old jetty often requires the jetty 
to be re-arranged. Sometimes the re-arrangement includes an 
extension of the jetty in order to accommodate the extra 
marine loading arms required. Extending jetties is usually a time 
consuming and costly process. Adding more lines without the 
need for major adjustment of the jetty arrangement would be a 
simpler, cost-saving solution.

Recently, marine loading arms were introduced with two fully 
separated fluid lines, which can be operated independently from 
each other on a shared base plate. This type of loading arm has 
been launched with the aim of doubling capacity on the same 
base plate as a single-line marine loading arm.

Design of marine loading arms
The loading and unloading of tankers pr incipally needs 
articulated equipment such as loading hoses or loading arms to 
follow a ship’s movements in the horizontal plane, where there 
are requirements to deal with drift and sway, and in the vertical 

plane because of changing water and draft level. Loading arms 
offer the possibility of including safety accessories and remotely 
operated quick couplers to make life easier for operators.

Marine loading arms consist of a piping assembly with two 
moveable pipes. The flexibility is achieved by swiveling joints, 
which are the critical component of loading arms. When marine 
loading arms became common some 50 years ago, the swivel 
joints were much less reliable than today. As a result, a supporting 
structure taking over the loads of the piping was absolutely 
required. Nowadays, swivel joints’ strength has drastically 
improved, which eliminates the need for a support frame for 
almost every application. A self-supporting loading arm is requires 
less steel and fewer components, and is therefore significantly 
more efficient with regard to the old generation marine loading 
arms, where a separate frame supports the liquid-carrying line.

Because of the high weight of the steel piping, both moveable 
pipes must be counterweight balanced. A well thought-out design 
would optimize the design in such a way that only one rotating 
counterweight is needed for both moving pipes. Moreover, a rigid 
connection between the counterweight and outboard pipe instead 
of a cable and wheel system further increases the efficiency, as 
shown in Figure 1.

Design of symmetric marine loading arms
Conventional marine loading arms have permanent overturning 
moment on the jetty due to the fact that first moveable pipe 
(called the inboard) is mounted aside the fixed part, called stand 
post or riser. This is unavoidable since the swivel joints connect 
the moveable pipes via elbow pipes, and the bend radius of two 
elbows creates the offset between the riser and the inboard. 

A symmetric design, however, equally divides the mechanical 
forces on the swivel joints and within the loading arm 
structures itself, significantly extending service life. In addition, 
the symmetry reduces the overturning moment (OTM) on 
the jetty to almost zero. This makes them especially suited for 
extraordinary applications like oversized dimensions and 
mounting on moveable carts and floating jetties (see Figure 2). 

The symmetry is achieved by applying two inboards, each with 
the same offset towards the riser. 

Possibilities of symmetric marine loading 
arms
A symmetric design clears the way towards a number of very 
interesting possibilities with regard to different executions, if not 
only the inboard is doubled, but the riser and outboard as well. 
It requires very careful design, but the additional riser, inboard 
and outboard can be configured as a completely separate second 
liquid line, fully part of the self-supporting construction of the 
symmetric marine loading arm.

The additional line provides the following applications:
1.  Integration of large diameter and high pressure vapor 

return lines
In an increasing number of cases, local authorities require a vapor 
recovery system in order to minimize the escape of VOCs to  
the atmosphere.Figure 1. Single counterweight MLA.
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Symmetric marine loading arms provide the possibility to not 
only accommodate a so-called piggyback-mounted vapor line, 
where the liquid line takes all the weight from the vapor arm, but 
also to fully integrate the vapor line in the structure, meaning that 
there are basically no limitations on the diameter of the vapor 
line. The only remaining limitation is the design pressure due to 
the connecting hose. 

This is a significant improvement, since conventional marine 
loading arm would only accommodate a piggy-back mounted 
vapor line up to a certain maximum depending on the carrying 
structure, which will soon end up being huge (see Figure 3.)
2.  Integration of a second fully rigid line for a different 

product
Basically the same configuration of the marine loading arm with 
integrated vapor line can be applied for a second, fully rigid liquid 
line. Instead of the connecting hose, a rigid connection can be 
made for both of the liquid carrying lines. 

Two liquid lines in one structure significantly save costs when 
compared to two single-line marine loading arms. Moreover, the 
jetty does not need to be extended or even reinforced, since the 
overturning moment still remains zero because the symmetric 
design is maintained.

This configuration is suited to connect one liquid line at the 
same time (see Figure 4.)
3.  Integration of a second fully rigid line to double 

capacity
The limitation of the previously described execution is that it 
results in both lines being part of the same construction. If the 

aim is to double the capacity by connecting two liquid lines 
at the same time, an entirely new concept must be developed. 
Symmetry needs to be maintained while simultaneous 
connection of two liquid arms would require full independent 
movement of each liquid line. 

Figure 4. MLA with two symmetrical integrated liquid lines.

Figure 2. Symmetric MLA, shown with oversized dimensions in photo. Figure 3. MLA with integrated vapor line for LPG loading.
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Both requirements have been met with the recently introduced 
so-called twin arm. This concept consists of two independently 
controlled product lines mounted on one base plate. The liquid 
lines are mirror shaped and the still existing symmetry still ensures a 
virtually zero overturning moment on the jetty. In fact they combine 
two full-option marine loading arms in only one assembly, sharing 
the same jetty floor space initially assigned for just one loading arm. 

Simultaneous connection of two liquid lines from the same 
marine loading arm assembly can double the capacity and enables 
newly designed jetties to be considerably smaller, and existing 
jetties to be upgraded without major jetty adjustments. This is a 
very important cost-saving feature (see Figure 5.)

Conclusion
Applying multi-line marine loading arms and integrated vapor 
lines, including the ones with large diameters, can significantly 
increase loading efficiency. High-reliable symmetric MLAs have 
been available for self-supporting applications for some time. 
Recently, a multi-line marine loading arm has been launched 
with fully independent product lines for simultaneous connection 
of both liquid lines.

This feature doubles the capacity of the assigned jetty floor 
space for loading arms, and means a significant contribution to 
improving jetty efficiency. Figure 5. Simultaneous connection of two liquid lines from the same MLA.
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“The Port Security Grant program provides 
needed federal help to harden security at U.S. 
ports.  Most port areas have developed five-year 
plans to enhance security by ranking projects 
based on risk.  By decreasing this funding, these 
five-year plans cannot be carried out, leaving 
critical security enhancements undone.  

“Additionally, these funds are used to help 
maintain current levels of security by providing 
funds for maintenance and replacement of broken 
systems in order to sustain a certain capability.  
Reducing these funds by two-thirds will surely 
have a negative impact on our current ability to 
protect America’s ports, as well as plans for future improvements.  

“In meetings with Obama Administration officials, key staff in the 
Department of Homeland Security, and with staff of Members in 
both chambers of Congress, AAPA is encouraging all concerned to 
come to agreement on a budget for FY 2011 and FY 2012 that cuts 
wasteful spending but raises the funding priority for freight-handling 
initiatives and preserves needed national investments in port security 
and transportation infrastructure.

“AAPA is expressing both optimism and disappointment over 
various aspects of the Obama Administration’s fiscal 2012 proposed 
budget, primarily as it pertains to seaports and the efficient, safe and 
cost-effective movement of freight.

“A potential bright spot in the FY’12 budget for seaports in 
the Administration’s heightened commitment to infrastructure 
investment.  The budget includes a robust, six-year, US$556 billion 
surface transportation authorization proposal, as well as a $50 
billion up-front, first-year outlay, which provides $2 billion for a 
National Infrastructure Investments program, similar to the TIGER 
discretionary grants program in FY’10.  However, we’re concerned 
that the expanded variety of modes in the new I-Bank compared to 
TIGER could cause funding for seaport-related infrastructure to be 
overshadowed by high-profile initiatives such as transit and intercity 
rail.  Ultimately, there needs to be a heightened federal focus on 
freight transportation, and we aren’t sure the I-Bank will achieve that.

“Even less encouraging for ports are the cuts the FY’12 proposed 
budget makes to the U.S. Army Corps of Engineers’ Civil Works 
program and the Port Security Grant program, as well as elimination 
of funding altogether for the Diesel Emissions Reduction Act 
(DERA) program.   

“The Administration’s proposed budget cuts for the U.S. Army 
Corps of Engineers’ Civil Works program misses the mark by failing 
to adequately fund the waterside infrastructure that is critically 

needed to restore the economic security of 
the nation, increase exports and create the jobs 
necessary for full economic recovery.  While 
we’re mindful of the need to make necessary 
sacrifices to reduce the deficit, we believe the 
priority for programs and projects that enhance 
America’s ability to move cargo and compete 
in world markets should be raised rather than 
lowered.  If approved by Congress, funding 
for the Corps’ Civil Works program in fiscal 
2012 would drop by more than a half-million 
dollars to $4.631 billion. That includes a $6 
million reduction in the draw from the Harbor 

Maintenance Trust Fund (HMTF) to $758 million. 
“These cuts are in addition to the Administration’s proposal to 

expand the authorized uses of the HMTF so that its receipts are also 
available to finance the federal share of other commercial navigation 
programs, such as the U.S. Coast Guard.  The Administration’s 
proposed Civil Works program cuts run counter to its goals to create 
new U.S. jobs and promote exports.  In addition, the reduction 
in the draw from the HMTF for maintenance dredging and the 
proposal to spend a portion of those funds for programs unrelated 
to maintenance dredging further reduces navigability into and out 
of America’s ports.  The annual Harbor Maintenance Tax revenues 
that are collected specifically for maintenance dredging must be fully 
utilized, and used as intended by law for this purpose only.  Currently, 
importers and domestic shippers pay approximately double the 
annual amount drawn from the HMTF for navigation maintenance.

“While we’ve discussed the drastic cuts to the Port Security Grant 
program in the FY’11 Continuing Resolution, the President’s FY’12 
budget seeks a more reasonable funding level of $300 million, which 
we still believe is inadequate.  AAPA has consistently argued for the 
full $400 million in appropriations as authorized in the SAFE Port 
Act of 2006 to reduce the vulnerability of America’s ports against the 
constant threat of new and devious types of terrorist attacks.

“America’s economic health and security depend largely on how 
well we can ensure efficient connections and deep-draft shipping 
access to our seaports in order to support exports, the more than 
13 million jobs related to trade moving through our ports, and help 
America’s economy prosper.

“Over a quarter of U.S. GDP is accounted for by international 
trade, and as the budget process advances, we’re hopeful that 
the Administration and Congress recognize the tremendous 
contributions that seaports make to the economy and jobs, and 
prioritize those programs accordingly.”

Susan Monteverde, Government Relations Vice President of the American 
Association of Port Authorities (AAPA) talks to PTI on how the proposed cuts 

to the DoHS’s Port Security Grant program will affect U.S. ports

America’s economic health and 
security depend largely on how well we can 
ensure  efficient connections and deep-draft 

shipping access to our seaports

“
”
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