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Note: the Wrking Party, at its fifty-first and fifty-second sessions,
continued revising information on the application of risk assessnent
techniques to railway safety (TRANS/ SC. 2/ 188, paras. 19-21 and TRANS/ SC. 2/ 190,
paras. 32-36). Based on the docunents previously provided by the Governnents
of France, Germany, the Netherlands and the United Ki ngdom and by the

I nternational Union of Railways (U C), the secretariat has produced this note
of synthesis.

The Working Party may wi sh to exam ne this docunent and to discuss its
role in the future to assist in the inplenmentation of inproved risk assessnent
techniques in railway transport.

Pl ease note that the distribution of docunentation for the Wrking Party on
Rai|l Transport (SC.2) is no longer "restricted". Accordingly, the secretari at
has adopted a new nunbering system whereby all working docunents other than
Reports and Agendas will be nunbered as follows: TRANS/ SC. 2/year/seria

nunber. Reports, Agendas, resolutions and major publications will retain
their previous nunbering system (i.e. TRANS/ SC. 2/189).
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I nt roducti on

Ri sk assessnent is a systematic approach to achieving higher safety
levels at the lowest cost. It is a way of effectively managi ng resources
devoted to safety, prioritizing expenditure and ensuring that noney spent on
safety is used to maxi mum effect.

Rai | way undertakings in a nunber of countries are devel oping their own
approaches to risk assessnment. This note of synthesis is based on the
i nformati on provided by the Governnents of France (TRANS/ SC2/1998/4/Add. 1),
Germany ( TRANS/ SC2/ 1998/ 13/ Add. 1), the Netherlands (TRANS/ SC2/1998/4 and
TRANS/ SC2/ 1999/ 4) and the United Ki ngdom ( TRANS/ SC2/ 1998/ Add. 2), and by the
I nternational Union of Railways (U C)(TRANS/ SC. 2/ 1997/ 3) .

Approaches to risk assessnent in the railway sector

Ri sk analysis in the railway sector is being addressed through two
di fferent procedures:

- Internal procedures, in which the safety offered by a new systemis conpared
to the safety offered by existing systens operating in the same area, which is
taken as a mnimumto be reached by the new system

I nternal procedures have been applied and continue to be applied by many
rail ways. They are based on the assunption that the | evel of safety provided
by existing systens is satisfactory and, therefore, any new systemintended to
provi de comparabl e services nust provide a |level of safety at |east equival ent
to the existing one. This is called “proof of identical safety”.

- External procedures, in which it is intended to find out whether the risk is
negligible, i.e, stays under an “acceptable” |evel.

External procedures are based in the exasm nation of the consequences of
an accident and the calculation of its probability of occurrence. It presents
the difficulty to adequately calculate the probability of accident, and to
agree upon an “acceptable” level for it.

A particul ar external approach has begun to be applied in some cases,
followi ng the separation of infrastructure and operation activities in the
railway sector. It offers the advantage to give nore freedomto the railway
undertakings to define an efficient safety strategy, while the public
authority keeps control of the safety levels offered by the railway system
through the definition of an “acceptable” risk Ievel.

This is the case of the so-called “safety-case nethod”, which had been
originally devel oped for risk analysis in industrial sectors dealing with
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hazardous materials. It makes a detail ed account of the intended business
activity with description of all safety principles and rules, and determ nes
the existing risk for individual enployees, passengers, and nenbers of the
public affected by the railway’s activities. On the other hand, upper and

| ower levels of risk tolerability are established, thus defining a region of
risk tolerability known as “ALARP” (As Low As Reasonabl e Practicable). Wen
risk levels lie in this region (as nost of railway risk does) there is an
obligation to seek ways to reduce the risk further as long as the cost of
doing so is not greatly disproportionate to the benefits gai ned. Cost-benefit
anal ysis (CBA) used in conjunction with risk assessnent can be used to inform
the deci sion making process. Therefore, 3 key stages may be identified:

1. The setting of a target level for the nunber of accidents, expressed as a
rati o of the nunber of journeys nmade per death (for passengers), or the nunber
of people enpl oyed per death (for staff). This ratio can al so be seen as an
expression of the risk or probability of an accident occurring.

2. The neasurenent of accident statistics against the target |evel to see
whet her the level of accidents is within acceptable limts or whether action
needs to be taken

3. The assessment of the effectiveness of current or proposed expenditure on
safety in ternms of cost per |ife saved (CBA).

Under this schene, rail operators should submt their safety cases as
proof that they have met their responsibility for ensuring the safety of
rail way operations. This applies to both, the network access conditions which
have to be agreed between railway infrastructure managers and train operating
conpanies, and to the proof to be furnished by the railway infrastructure
managers that they have ensured the safe condition of their installations.

Working with the ALARP principle nmeans that normally the best practica
means are used, but the best technical nmeans are first asked for. It can be
therefore defined as a source-oriented policy to reduce risk. In other
sectors, an effect-oriented approach has been chosen: in that case, the
necessity of taking any neasure is related to the possible effects of the
activity to the outside popul ation

This is in particular the approach followed in the Netherlands for sone
i ndustrial activities, including the transport of hazardous materials. The aim
of the risk policy in this particular case is to arrive at a well-considered
| ocati on of vul nerable functions (residential areas, schools, etc.) and of
activities involving the possibility of accidents (e.g. industrial processes
i nvol vi ng hazardous materials) that will affect their surrounding area. For
this purpose, the risks, as calcul ated, are checked agai nst the agreed
criteria and in the event that a relatively high risk is found, neasures are
taken into consideration. Two concepts, individual risk (IR and societal risk
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(SR), are central to risk analysis. IR represents the probability of a fata
situation occurring at a particular location with regard to the activity in
guestion. SR gives an indication of the probability of a calamity with a
certain nunber of fatalities occurring. This approach is used for both,
stationary installations (railroad yards) and routes (rail lines) used for the
transport of hazardous materials, i.e, for external safety purposes. Studies
are being initiated to devel op such an approach also for internal safety
(accidents affecting people that voluntarily use traffic systens).

Three key stages may be considered in deciding on actions to maintain or
i nprove safety:

(i) the identification of hazards and the nmeans for reducing their
i kelihood and severity;

(ii) the creation of a risk control strategy for reducing risks as |ow as
reasonably practicabl e;

(iii) the review nodification of the risk control strategy in the light of
performance/ experience.

The use of CBA, when sensibly applied, facilitate the prioritisation of
schenmes to enabl e resources to be used to the best effect. However, it should
not be used to prevent the adoption of measures which are recogni sed as good
practice, or to justify inaction where there are significant uncertainties in
costs or benefits. The key is that CBA is used to inform sensible decision
maki ng, not to constrain it. It can also help to denonstrate, in quantified
terms, that the cost of a particular safety neasure nmay be out of proportion
to the benefits, and that | ess costly nmeasures nmay be avail abl e.

Fol I ow up

I nnovati ve approaches for risk analysis in railway transport are
energi ng. They seemto respond to a variety of concerns:

- the need to clearly identify the responsibilities of the different actors,
following the |iberalisation process initiated in the European rail sector

and particularly the constitution of a separated conpany responsible for
railway network and the energence of different railway undertakings running on
it;

- the attenpts to i mprove nmanagenent of the resources devoted to safety, so
that expenditure can be prioritised in an efficient way;

- the concerns about safety linked to activities involving hazardous
materials, particularly in densely popul ated areas.

The CGovernnents are being periodically providing information to the
Working Party on their new devel opnents in the field of safety in railway
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transport. As a follow up to the issue of the application of risk assessnent
techni ques, the Wbrking Party m ght consider whether the information to be
requested in the future could be focussed on aspects |ike the follow ng ones:

- accidents; international data gathering could facilitate the devel opnent of
a nore solid basis for the application of quantitative risk analysis
techniques in the future;

- description of the priority objectives and policies adopted within nationa
rail safety programmes, and of their performance criteria;

- description of the methodol ogy followed for the definition of the above-
mentioned priorities;

- fromthe above the possibility of establishing a conmon nethodol ogy for risk
assessnment in rail transport may be expl ored;

- changes in national rail safety regul ations associated to the sector reform
process.

The anal ysis of the risk associated to the transport of hazardous
materials by rail may be another area of attention for the Wrking Party in
the future. This activity mght start by the identification of rail sections
and rail yards nmore used by this transport in the AGC network, as a first
approach to assess the relevance of this question at the European |evel.



