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What are the most exciting recent developments in technology for container terminals? Tim Power reports 

BODY

Anyone who played with train sets, as a child, will love the modern container terminal, packed as it is with machines and gadgets of every kind. 

The sight of straddle carriers bustling around container stacks while cranes load vessels at the berth is the perfect embodiment of purpose, industry and control. 

Those train set aficionados will be delighted to learn that the list of technology used to power these increasingly complex and efficient operations keeps growing. Most of it was on display in Antwerp at TOC Europe 2002.
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Terminal design 

Let’s start at the very beginning and say you want to design a container terminal. Bremen-based ISL (www.isl.org ) has developed Simulation of Container Unit Handling Systems (SCUSY) to allow you to try out your ideas. 

The user can input different options for terminal layout, equipment types, receiving and delivery periods and look at the impact on capacity, productivity and costs. 

By running through different scenarios, the user can arrive at an optimal design. 

This tool runs on a normal PC and has been used by an impressive array of terminal operators including P&O Ports, SCT and Eurogate. 
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Terminal operations

Once your terminal is in operation, there is a wide range of terminal management systems to choose from. Among the major players represented at TOC was Navis LLC (www.navis.com ), from Oakland, CA. 

Navis’ core product is Synchronous Planning and Real Time Control System (SPARCS), a graphical planning and control solution, which covers all terminal activity from container yard, vessel and rail planning, through to hazardous cargo segregation. 

SPARCS is modular and can be configured to suit the customer’s requirements. It can also be integrated to a third party database or to Navis’ own Express, an Oracle relational database which holds records of all terminal transactions and services. 

This data can be used to drive performance, customer service and invoicing. Implemented together, Express and SPARCS unite to provide a fully integrated, real-time container terminal system. SPARCS is now deployed in 150 terminal operations worldwide.
Cosmos N.V. (www.cosmosworldwide.com ) has similar ambitions. Starting as the IT department of Hessenatie, a terminal operator in the Port of Antwerp, it was founded in 1992 and won its first external customers, the Port of Gothenburg and Medcenter Giao Tauro, in 1994. 

The customer base is now large and includes such luminaries as Maersk Delta and ECT Home Terminal in Rotterdam. 

Cosmos provides applications for not only container terminals (covering vessel and yard planning, administration and operations, rail planning, a container freight station operations and invoicing), but also for ro-ro and general cargo terminals.

Cosmos has recently expanded its scope to include systems for Port Authorities and port communities with the launch of “Harbour View”. This application provides vessel tracking and manages vessel movements and berthing and enables the Port Authority to manage an invoice for port concessions. 

A geographical information system presents all this information graphically, accepting data from radar to update vessel positions in real time.
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Radio data communications

One of the great challenges for terminal operators is to capture reliably details of all the movements that take place on the ground. 

Today, the medium for this data capture is RF (Radio Frequency Data Communications), which maintains a bilateral on-line radio connection between a mobile terminal at the workstation (e.g. the quay crane or straddle carrier) and the host computer. 

This means that mobile users do not have to walk around the terminal to collect instructions and report; this is essential for productivity. Container numbers can be input at the mobile unit and transmitted direct to the operator’s yard management system. 

LXE (www.lxe.com ) and Psion Teklogix (www.psion.teklogix.com ) were both showing their wares at the TOC exhibition.
This technology is becoming more powerful. In the 1990s, 900MHz Spread Spectrum became available, increasing transmission capacity to 64kbps; this allowed container tracking at quay cranes and truck lanes using character-based applications. 

Now 2.4GHz bandwidth is available giving speeds between 1Mbps and 22 Mbps, which will allow new graphics-based applications, more familiar to users of Windows. This higher bandwidth comes at a price – increased energy consumption and shorter transmission range. Some would argue that smart graphical user interfaces contribute little to productivity and that the simple character-based systems are still the best.

The integration 2.4GHz wireless LANs is being facilitated by a new standard, IEEE 802.11b. Wireless LANs conforming to this standard connect to an Ethernet TCP/IP backbone through an access point or base station, making the wireless network look like just another network segment. It also allows communication between wireless clients.

As you can imagine, a container terminal, containing large piles of metal boxes, is a difficult environment for RF to work in. The problem is what is known as multipathing. This occurs when a radio signals bounce off obstacles and arrive at the receiver at slightly different times; even the slightest lack of synchronisation can cause the receiver to fail to pick up the message. The effect is to drastically reduce the effective range of the transmitter. 

LXE’s SPIRE SOLUTION aims to resist multipathing and to produce a consistent transmission range.
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Robot container cranes 

Improvements in planning tools and real time data capture make container terminals a natural candidate for high levels of automation. 

Michael Richter, of Innotech System Engineering and Consultancy, has been working in this field for 15 years and invented the Position Determination System for HIT’s RTG (rubber tyred gantry) fleet in Hong Kong. 

He talked to the conference about implementing automated yard systems. “The key challenge for terminal operators is to do more with less. They need to increase operating speeds (e.g. sustained handling rates of 150-200 boxes per vessel hour) while decreasing operating costs and maintaining sufficient resources to cover peaks.”

This increased efficiency can come in three main areas: reducing quay crane waiting time, reducing empty moves made by Automated Guided Vehicles (AGVs) and reducing restowage in the stacks. 

According to Mr Richter, the answers lie in the layout of the terminal and the quality of planning tools used. 

Forward scheduling of AGV moves increases AGV efficiency and reduces yard congestion (and is actually easier in an automated environment where human vagaries are eliminated). Predicting the crane cycle and planning ahead have similar productivity benefits at the quayside.

For Mr Richter, there are four main elements of a yard control system: the location finder (real time location of everything in the terminal); the AGV scheduler; the AGV fleet controller, and the yard crane scheduler. 

These systems pool the resources of the yard, plan ahead and spread the workload, between them driving productivity. 

As Mr Richter puts it “The key to the best economics and high performance is the terminal control system”.

Dr. Mathias Dobner of Mannesman Dematic AG sees the control system as the core of future robotised terminals and thinks that increased robotisation will be needed to keep pace with cost and productivity requirements. 

He also points out that in future a higher level of design integration will be required. “Simply increasing equipment performance or putting in more equipment will not accomplish higher productivity at lower cost,” he said.

“It requires rethinking the entire terminal concept. When designing a robotised terminal an integrated design approach is required, combining hardware and software design”.  

A vision of where this all might end was presented by The Robotic Container Handling Co. which has designed colossal fully automated container handling machines. 

Robotic’s machines are planned to berth two post-Panamax ships at a time and should achieve an average of 60 moves per hour with each of their 8 quay cranes. These cranes will be unmanned except when handling hazardous or out of gauge containers. Robotics plans to cut 50% odd vessels port stays and to reduce handling costs by 30%.

Forget the train set; I’ll have one of those for Christmas.

