
58   PORT TECHNOLOGY INTERNATIONAL www.porttechnology.org

CONTAINER  
HANDLING 

Modernisation and refurbishment: 
when are they necessary?
Christer Albäck, Project Manager, ABB Crane Systems, Sweden

Of the cranes operating today in terminals, harbours and on- board 
ships, many were commissioned one or perhaps even several decades 
ago. If properly maintained, a crane can remain in operation for 
several years. At some point, however, normal maintenance is no 
longer sufficient or even possible. The crane has become ripe for 
refurbishment. A further motivation for taking a more radical step 
may be to benefit from the advances in technology that have been 
made since the crane was built. Generally, control and information 
technology has developed faster than basic mechanical crane 
technology, and a crane is likely to employ at least two electrical 
control systems during its operational life. 

This article will focus on aspects of refurbishing a crane’s 
electrical control system in a wider sense – when it is necessary, and 
what you need to keep in mind when planning refurbishment.

Life cycle plans
The electrical control system of a crane is made up of components 
such as motors, drives, relays and in most cases a PLC. The power 
handling components of the system – i.e. transformers, power 
distribution gear, motors, etc. – can usually be kept in good shape 
through normal maintenance. Should components fail, compatible 
replacements can usually be found.

Electronics, however, are a different story. Basically, electronics 
can be defined as components integrated in one way or the  other. 
Some components, such as power components (thyristors, IGBTs, 
etc.) may be discretely fitted, but most components are integrated 
into circuit boards. In principle, repair and maintenance are possible 
as long as the respective components are available as spare parts. In 
practice though, complete spare circuit boards must be on hand for 
repairs in order to keep downtime due to failures at an acceptable 
level. Since a circuit board can only be produced if its components 
are available, the supply of circuit boards eventually dwindles.

To inform users of a product or system concerning the 
evolvement of availability of support and service over time, ABB 
uses the concept of life cycle plans. The envisioned life cycle 
of a product is divided into four phases: active, classic, limited 
and obsolete. During these phases, available support and service 
gradually change. For each product, the current life cycle phase is 

continually updated and pertinent information published together 
with the scheduled transfer date to the next phase. This enables 
users to plan maintenance and refurbishment activities in good 
order and well in advance of transfer.

The same principle can be used regardless of the original 
supplier. Although life cycle plans may not be published for  
a system, the basic method of determining the need for 
refurbishment is the same:

• Inventory the products and systems installed in the crane

•  Find out if spare parts are available, for how long and at what 
prices

But be prepared; the results may come as a shock.

Service skills
Another factor that may indicate the need for refurbishing is the 
availability of service skills, or rather the lack of them.

Most work on a system is carried out in the early phases of 
delivery, i.e. design, start-up, etc. The system may later operate for 
years with very little need for attention, and the people involved 
move on with their lives. This is also reflected in the supply of 
and demand for service skills for the system in question. Since 
demand is limited, so is supply. Generally, support and service 
options tend to be easier to find for currently produced and 
supplied (active and classic) system generations.

Alternative to new crane
As mentioned previously, development of control technology 
has moved faster than that of the basic mechanics. In fact, an 
old crane may be well designed and mechanically sound but 
difficult to operate and unreliable due to an outdated control 
system. In such case, refurbishment may well be a financially 
viable alternative to purchasing a new crane.

Typical scope of a crane control 
refurbishment
The scope of a crane control refurbishment project will naturally 
vary with the type of crane. Here, I will list and briefly comment 
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on the typical scope of refurbishing a ship-to-shore container 
crane (STS).

Motors
Older cranes usually employ DC motors. As mentioned previously, 
under normal conditions a motor can be kept in good shape through 
regular maintenance. If the need for maintenance is very high, e.g. for 
environmental reasons, or if the output power needs to be increased, 
a change to AC technology should be considered. Keep in mind that 
this will also require completely new motor cables.

Drives
Drives are one of the main targets of any refurbishment project 
because of their high content of electronics. Generally, new drives 
are relatively easy to fit into existing setups since the volume to 
kW ratio has dropped considerably over the past decade or so. 
Particularly in the case of DC drives, new complete modules can 
be fitted into the existing enclosures with relative ease. However, 
since the market for new drives has shifted heavily towards AC, 
not many suppliers of modern DC drives with state-of-the-
art technology remain. Fortunately, ABB is one of them. Truly 
modern DC drives have the same user interface, control interface, 
and diagnostic and programming tools as their AC ‘cousins.’ 

PLC
Again, due to the high content of electronics, the PLC (and its 
related I/O stations) is another prime target for refurbishment. 
Modern PLCs are typically more powerful, smaller in size and 
much more user friendly than older generations.

Field sensors
A crane typically employs field sensors such as limit switches, 
absolute encoders, incremental encoders, over-speed switches, etc. 
Many of the sensors are of vital importance for the functioning 
of the crane. Field sensors therefore need to be addressed by a 
refurbishment project and either replaced or overhauled.

Crane maintenance system
A modern STS crane or a crane with a similar degree of 
complexity typically employs an independent information system 
called Crane Maintenance System (CMS). The CMS collects all 
operation and maintenance data on the crane in a database and 
allows users to specify and generate reports, such as utilisation 
reports, production reports, maintenance reports, etc.

Please note that the CMS – not the PLC’s programming 
tool – is the primary interface and source of information 
for maintenance. Faults must be identified and rectified, not 
reprogrammed. Hardware-wise, the CMS is an industrial PC 
communicating over an Ethernet network.

Things to keep in mind
A refurbishment project differs from a new crane project in several 
important ways. Below are a few things to keep in mind:

Downtime
Downtime is perhaps the most significant difference. Whereas a new 
crane usually adds to the existing handling capacity of a terminal 
and that capacity remains in place, refurbishing a crane will remove 
it from production and reduce capacity until work is completed. 
As a result, the allowed downtime is always short, sometimes 
unrealistically so. And as many would agree, an unrealistic time 
schedule that goes wrong will take longer than a realistic one. It 
should also be noted that contrary to some other rebuild scenarios 

in an electrical crane refurbishment project, it is not always possible 
to compensate the lack of time with man power, simply because 
there is limited space on the premises in which to work. This means 
careful and detailed planning will be crucial for success. There is, for 
example, a surprising amount of work that can be done in advance 
of the stoppage once it is identified as part of the project.

Safety standards
The crane to be refurbished, one has to assume, was originally 
built and delivered according to the safety standards of the time 
and place of original deployment. If the crane is now going to 
be re-commissioned with a completely new control system and 
maybe used at a new location, it is important to find out about the 
safety standards that will apply. Naturally, all contractors have their 
own opinions on this, but in the end local regulations will take 
precedence, so it is a good idea to find out about them in advance.

Documentation
A new crane project is fully documented in a uniform format.  
A refurbishment, on the other hand, more often than not concerns 
only part of the original system and is mostly documented by 
other means than those originally used. In order to keep the 
documentation – the circuit diagrams in particular – readable, 
it is important to pay attention to the interface between the old 
and the new. If the new system includes means of accessing the 
documentation digitally (e.g. the electrical circuit diagram), the 
mismatch between old and new becomes obvious. Only the new 
documentation will be accessible from within the system, whereas 
the old documentation will still have to be accessed by viewing 
the original documents, if intact. In this situation, rewriting 
relevant parts of the original documentation in the new digital 
format may be worth considering.

New features
Finally, a refurbishment project also offers a chance to introduce 
new productivity-enhancing features to a crane.
For an STS crane, examples of these could be:
• Information Management System
• Optimisation of container path
• Anti-sway control
• Skew control at landing
• System to assist positioning of pick up vehicles

Benefits from refurbishment
To sum it up, the benefits from refurbishment are:
Improved overall productivity/economy
• Increased availability for operations
• Improved operability of the crane, allowing more efficient usage
• Avoidance of demurrage charges

Re-established supportability
• Availability of spare parts greatly facilitates service 
• Wider pool of service skills

Benefits from technical developments
• Powerful and use-friendly service tools
• New productivity-enhancing features
• Accurate operational data always available; remotely if needed
• Energy savings through advances in drives technology
• Less cabling by use of fieldbus technology

ABB Crane Systems’ main mission is the efficient and optimised handling of 

containers, bulk materials and steel products in ports, power plants and steel mills. 

The productivity and quality of the installations are improved in a cost-effective 

way by applying total solutions based on knowledge of the customer’s processes.
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