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Electrical system safety for the refurbishment 
of container ship-to-shore cranes – Relevance 
of ISO and IEC standards
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The previous article “Considerations for electrical system safety 
for the refurbishment of container ship-to-shore cranes” (see 
PTI 33) presented a procedure for the risk analysis prior to the 
refurbishment of an obsolete control system. ISO12100, ISO14121 
were introduced in order to provide a guideline for the risk analysis. 
Aspects from IEC60204-32 where quoted which regulate the 
realisation of the electrical circuit for power supply and control.

Feedback from readers brought about the questions as to what 
degree the application of the ISO and IEC standards as quoted in 
the article is a must.

ISO 12100 clearly describes the strategy for risk reduction. The 
standard describes safety measures as a combination of three steps 
taken by the designer and the user in order to deem the machine’s 
risk level as acceptable:

1)  The machine builder should make a safe design of the machine 
where foreseeable risks are taken into consideration, which in 
the standard is pointed out as inherently safe design measures.

2)  If from step one and due to the limits and operation of the 
machines residual risk remains or arises, safeguarding and 
complementary protective measures should be put in practice 
to limit the risk. 

3)  For some type of machine or operation not all risk can be 
reduced, therefore the operator, end-user or public should be 
informed about the residual risk on the machine, which in the 
standard is pointed out as ‘Information for use.’

It has to be observed that this is a hierarchical structure and these 
steps are needed to be taken in the order described and that under 
no circumstances one step should replace the other.  This means 
that in order to provide an acceptable level of safety in the machine 
all three steps have to be achieved, making the machine, the persons, 
and the environment around safe even from unexpected operation 
of the machine. And in case it is not achieved the information of 
residual risk should be readily available.

Risk management and safety is a joint procedure between the 
machine’s designer and the user, where local legislation should 
be observed and the use of standards as tools to produce a safe 
operation of the machine should prevail.

The universal declaration of human rights in 1957, article 23.1 
includes a requirement for “...just and favourable conditions of 
work”. From this declaration, regardless of local legislation or 
international standards, a moral obligation to provide a safe 
working environment for employees can be deducted.

In the European Community the “directive 98/37/EC of the 
European Parliament and of the Council” (machinery directive) 
dated 22nd June, 1998, updated by 2006/42/EG dated 17th May, 
2006 formulates a requirement to member states to ensure health 
and safety of workers in relation to the risks arising out of the 
use of machinery. The design, installation and maintenance of 
machines follow harmonized technical standards. Compliance to 
the requirements is indicated by the CE marking.

Thus, for users in Europe a r isk analysis as outlined in 
ISO12100 and ISO14121 is required and mandatory. For 
the realisation of the circuits the compliance with the relevant 
harmonised standards (eg. IEC60204-32) creates a presumption of 
conformity. Any inspection of the final product or system is left to 
the discretion of the end-used and the local bodies.

For end users outside Europe where the local health and safety 
legislation does not include requirements similar to the machinery 
directive the application of ISO or IEC standards is not mandatory.

Justification for the omission of ISO or IEC standards in the 
technical specification for the refurbishment would be difficult 
since these standards were formulated by teams of international 
experts from all major industrial countries. These standards 
represent the ‘state of the art’. 

In a scenario where an accident occurred involving a crane 
which was refurbished without risk analysis and relevant standards, 
any subsequent investigation by either government authorities or 
the insurer would inevitably lead to the question on the justification 
for the omission and how the state of the art is ensured.

Different safety philosophies can be seen in the international 
market. Norms in some countries require the user of the device 
to have some level of knowledge or at least to use the machine 
under a certain principle of own-risk, whereas other countries 
require limiting all the foreseeable risk to the extent that the 
machine can be told to be ‘fool proof ’...
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