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4.6 Risk
4.6.1 Risk concept:
The concept of risk is the combination of two elements:
− the probability of occurrence of an event or combination of events leading to a hazard, or
the frequency of such occurrences;
− the consequence of the hazard.
4.6.2 Risk analysis:
4.6.2.1 Risk analysis shall be performed at various phases of the system life cycle by the
authority responsible for that phase and shall be documented. The documentation shall
contain, as a minimum:
a) analysis methodology;
b) assumptions, limitations and justification of the methodology;
c) hazard identification results;
d) risk estimation results and their confidence levels;
e) results of trade-off studies;
f) data, their sources and confidence levels;
g) references.
Table 2 provides, in qualitative terms, typical categories of probability or frequency of
occurrence of a hazardous event and a description of each category for a railway system. The
categories, their numbers, and their numerical scaling to be applied shall be defined by the
Railway Authority, appropriate to the application under consideration.
Table 2: Frequency of Occurrence of Hazardous Events

4.6.2.3 Consequence analysis shall be used to estimate the likely impact.

Table 3 describes typical hazard severity levels and the consequences associated with each
severity level for all railway systems. The number of severity levels and the consequences for
each severity level to be applied shall be defined by the Railway Authority, appropriate for the
application under consideration.

Table 3: Hazard Severity Level

4.6.3 Risk evaluation and acceptance
4.6.3.1 This subclause deals with the formation of a "frequency - consequence" matrix for
evaluation of the results of risk analysis, risk categorisation, actions for risk reduction or
elimination of intolerable risks, and for risk acceptance.
4.6.3.2 Risk evaluation shall be performed by combining the frequency of occurrence of a
hazardous event with the severity of its consequence to establish the level of risk generated
by the hazardous event. A "frequency - consequence" matrix is shown in table 4.
Table 4: Frequency - Consequence Matrix

4.6.3.3 Risk acceptance should be based on a generally accepted principle. A number of
principles are available that may be utilised. Some examples are as follows: (Also see annex D
for more information on these principles):
− As Low As Reasonably Practicable (ALARP principle as practised in UK);
− Globalement Au Moins Aussi Bon (GAMAB principle as practised in France). The complete
formulation of this principle is "All new guided transport systems must offer a level of risk
globally at least as good as the one offered by any equivalent existing system";
− Minimum Endogenous Mortality (MEM principle as practised in Germany).

Table 5 defines qualitative categories of risk and the actions to be applied against each
category. The Railway Authority shall be responsible for defining principle to be adopted and
the tolerability level of a risk and the levels that fall into the different risk categories.
Table 5: Qualitative Risk Categories

Table 6 shows an example of risk evaluation and risk reduction/controls for risk acceptance.
Table 6: Typical Example of Risk Evaluation and Acceptance

* Scaling for the frequency of occurrence of hazardous events will depend on the application
under consideration (4.6.2.2)

