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Collection of Examples 

 There was a previous project with 

theoretical training material, and our 

project will support this with practical 

examples.  Not a DNV project. 

 Project scope: 

- Contact actors to establish those that have 

applied CSM RA. 

- Identify those that are willing to share 

information with the wider railway 

community. 

 Interview actors to establish learning 

points for each part of the CSM. 

 Collate examples and develop a 

“search tool” for publication (in English). 
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General observations 

 Applied more extensively in countries 

where risk management is already 

embedded in an organisation’s 

culture and SMS: 

- In these cases easier to use existing 

systems and processes to meet the 

requirements of the CSM RR. 

 Little experience of application in 

Eastern Europe based on our 

requests for interviews: 

- Because the railway is “stable”. 

- Lack of clarity of what makes a change 

significant. 

- Too early. 
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Our Database 
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Data Collection Process 

 Face-to-face interviews with actors. 

 Template for data collection. 

 Examples provided were: 

- Specific examples of an application to a 

particular change. 

- Generic process that could be applied to 

any change. 
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Some general comments… 

 The application of the CSM RA is costly and time consuming. It is likely to result is 

additional information being generated and requiring review, validation, update, 

storage etc. 

 Some cross border differences in understanding of the CSM RA have already come 

to light. For example, the concept of change significance is not understood similarly 

between the actor’s country and a neighbouring one. 

 Some actors tend to answer “No” to the change significance question, in order to 

avoid applying the CSM RA in full. 

 CSM RA is too theoretical and doesn’t reflect what happens in practice. 

 The CSM RA involves the addition of a third actor (assessment body), which means 

increasing time, costs and "bureaucracy“ and possibly duplication of work. 
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Some specific problem areas… 

 What is a Significant Change? 

 Selection of Risk Acceptance Principle. 

 What level of detail should the Assessment Body consider? 

 What should be on the Hazard Record? 

 Is it different to what is done already? 

- In many countries the answer is generally no (including Norway).  Processes already in 

place in existing safety management systems. 

- In some countries the concept of explicit risk estimation is not well embedded and this 

presents a challenge, as some form of risk assessment is required at several stages. 
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Significant Change 

 There are no notified national rules. 

 Dialogue between actors and NSAs 

etc. has created guidance in some 

countries (e.g. Great Britain and 

Austria). 
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Example One 

 The Engineering Department of a Railway Undertaking (RU) would like to increase 

the maximum speed limit of one class of passenger trains from 160 km/h to 200 

km/h. This will eventually allow the merging of two rolling stock fleets into one.  

 This is an Operational Change applied to Trains (Rolling Stock). The application of 

the risk assessment process to this change resulted in the definition of safety 

measures to control the hazards linked to it.  

 There are thus two applications (also called iterations) of the risk assessment 

process: one for the operational change and one for the technical changes from the 

safety measures controlling it: 

- The operational change was considered as being not innovative, as it has been already in 

place in the proposer's organisation for other rolling stock (with the same bogies) and in 

other railway organisations. It was however judged significant through dialogue with the 

NSA.  (It is compulsory to liaise with the NSA who may require the application of CSM RA.) 

12 
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Example One (continued) 
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a) Failure Consequence: The worst case scenario associated with the failure of each of the 

technical safety measures was considered by the proposer: 

 Conical roller bearings: the worst case scenario for their failure is the blocking of the 

rotation movement between the shaft and the bearing box which can potentially lead to 

derailment. 

 Anti-Blocking System: the worst case scenario for its failure is its loss of function, which 

could lead to the creation of wheelflats which in turn could result in derailment, 

 Dampers (Shock Absorbers): The dampers' reference force is adjusted to the higher mass 

of the considered rolling stock. The worst case scenario for their failure corresponds to 

the simultaneous and complete loss of function of both dampers on the same bogie while 

the travelling speed is higher than the critical velocity. This in turn could lead to 

derailment. 

b) Innovation: none of the modifications was considered particularly innovative, as they all 

have been used for many years in the proposer's rolling stock and elsewhere at 200 km/h 

operating conditions. (In particular, the shock absorbers are the same as those used on the 

Corail coaches and their reliability has been tested and tried successfully in that fleet. There 

is no issue regarding their geometry as they are fitted on identical bogies as the Corail 

bogies. The Anti-Blocking System has also been widely used in the proposer's Corail fleet. 

The same applies to the conical roller bearings) 

c) Complexity: the modification consists in components that have been tried and tested for 

many years by the proposer. Its complexity was thus not considered to add additional risk. 

d) Monitoring: Shock Absorbers and Anti-Blocking System are examined at each maintenance 

cycle, as are axle boxes and bearings, according to internal maintenance procedures. Anti-

Blocking Systems are equipped with a diagnostic system and are tested at each train arrival 

and departure. Axle boxes temperatures are monitored by hotbox detectors on the 

infrastructure. 

e) Reversibility: Any of the modification elements can be undone, restoring the system as it was 

before the change. 

f) Additionality: No recent safety-related modifications were identified. 

A failure of the system can result in major safety consequences (derailment). The change was thus 

considered significant based on Criteria a). 

 For the technical change an 

assessment based directly on the 

criteria in CSM RA was applied. 

 It requires an understanding of the 

railway hazards… 

 Observations for consideration: 

- Could these hazards be generated as 

guidance for any change? 

- It is nearly always possible to argue that 

a safety consequence can result from a 

technical system failure and therefore 

all technical changes are significant: 

- Is it the before vs after situation that should 

be considered? 

- (In this case there is no equivalent “before” 

and so this observation doesn’t apply here.) 
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Example Two 

 The infrastructure manager has developed a 

flowcharted method for determining if a change is 

significant, as follows: 

1. Are there any possible safety risks associated with 

the change?  If YES, then: 

2. Do the safety risks have an impact on a set of 

identified relevant accidents? If YES then: 

- Classify the impact of the change using a risk matrix. 

3. Apply matrix criteria to determine if the change is 

significant: 

- If all hazards in green area then Not Significant – 

process as defined in organisation’s SMS applied 

- If any hazard in red area then Significant and CSM RA 

applied 

- Risk Manager decision if amber 

14 
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Example Two 

 Observations: 

- More detail at the front end. 

- Concept of ALARP. 

- Requires development of appropriate decision criteria. 

- Requires list of hazards.  (But this is a good thing – in my opinion!) 

- What are railway hazards? 

- What are hazard causes? 

- Derailment, SPAD, Fire, broken rail??? 

- Requires agreement with NSA. 

15 
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Selection of Risk Acceptance Principles 

17 

 General comments: 

- More subjective, little in the way of rules or guidance. 

- Normally done on a hazard cause by hazard cause basis. 

- Influenced heavily by the type or organisation rules based vs risk based regimes. 

- Some limitations have been applied to Similar Reference Systems: 

- Only SRS that are known and the actor has previous experience of. 
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Example One 
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 Added new infrastructure and 

modifying existing. 

 The RAP for this change was 

selected as explicit risk estimation.  

The approach was adopted due to 

the complexity and novelty of the 

change.  
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Example One (continued) 
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Example One (continued) 

 Safety requirements become the list of safeguards and recommendations, extract: 
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Nr. Safeguard Resp. party 

5 Extinguished “black” signal has the same meaning as a red signal aspect and implies that the 
train driver should contact the signal Tower I-TN.22 

6 Presence of people or animals in the track: train driver should horn and submit a report to TC 
or signal Tower as "persons in the track" which this imposes the procedure ' cautious driving " I-TN.22 

8 Fences at tunnel mouth side are equipped so that persons cannot enter the tunnel (fences on 
embankments along tunnel mouth) I-I 

15 Smoking ban Holding 
16 Reversing: Director will only authorise reversing after permission from signal Tower. There will 

be max. 1 train reversing. I-TN.22 
18 Emergency services will only intervene if assured them that there is no more operating trains I-TN.22 
21 Intrusion detection at tunnel mouths (and side station) Holding 
23 Procedure for evacuating incident train I-TN.22 
29 Operational Procedure for communication with different disciplines Mitigation measures: 

I-N / Holding 
 Etc.  

 

 Compliance is: 

- That there are no unacceptable risks according to the organisations risk acceptance criteria, 

which in turn means that the identified safety requirements are shown to be in place. 
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Example Two 

 The passengers transport function (the proposer in this example) of a Railway 

Undertaking (RU) would like to modify the wiring of the feedback loop controlling 

passengers’ access doors on a high speed train. This is intended to reduce station 

dwell time and thus improve train and guard availability. 

 This is a Technical change applied to Rolling Stock. In addition, this change has an 

operational element to it, as the operating instructions for train guards will be 

adapted to the new system characteristics. 

 Hazards identified (for the technical change) were: 

- fire safety: fire hazard from the new cables and wiring layout, 

- electrical safety: electrical hazard from new cables and wiring layout, 

- door safety: hazard of doors closing/opening at the wrong times etc. 

 For this actor, the hierarchy of selection of RAP is: 

- If relevant CoPs can be applied, then this is chosen as the RAP.  

- Otherwise, if comparisons with SRSs can be done then this is chosen as the RAP.  

- Otherwise, an ERE is carried out. 
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Example Two (continued) 

 In this case it was decided that CoPs could address these hazards: 

- Addressing the fire hazard: National Standards for Rolling Stock Fire Behaviour and 

Selection of Materials: “General”, “Application to Electric Equipment” and “Provisions for 

Design and Fabrication”. 

- Addressing the electrical hazard: European Standard EN 50153 (Railway applications. 

Rolling stock. Protective provisions relating to electrical hazards) and UIC leaflets 533 

(Vehicles, protection by earthing of metal parts), 550 (Power supply installations for 

passenger stock) and 552 (Electrical power supply for trains - Standard technical 

characteristics of the train line). 

- Addressing door safety: UIC leaflets 560 (Doors, footboards, windows, steps, handles and 

handrails of coaches and luggage vans) and 660 (Measures to ensure the technical 

compatibility of high-speed trains) and National Standards for “Mainlines passenger RS 

Footboards” and for Passengers access doors Characteristics, Operation, Control and 

Testing: “Passenger RS intended for running between 160 km/h and 220 km/h”, “Passenger 

RS intended for running on Urban and Suburban Networks” and “Passenger RS intended for 

running at speeds higher that 220 km/h”. 
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Example Two (continued) 

 Compliance with the safety requirements is documented through: 

- components certificates (issued by manufacturer or certification body), 

- diagrams of the wiring layout, 

- fabrication procedures, 

- testing procedures, 

- adapted maintenance procedures. 

 This evidence is part of the Modification Order. This is the file that formulates the 

definitive specifications for the modification (incorporating safety requirements) 

including an overview of the new wiring layout, a detailed circuit diagram, the 

identification of the components to be used, of the procedures (fabrication, testing, 

maintenance) to be applied and a modification to guards' operating instructions. 

 In addition, letters between the different actors involved in the change, requesting or 

reporting the correct implementation of the Modification Order or parts of it 

(fabrication, maintenance etc.) also demonstrate compliance. 

 The Assessment Body was part of the proposers organisation for this change. 
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Assessment Body 
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Detailed, including adequacy of measures OR  Confirmation of process? 
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Assessment Body (continued) 

 At present there is little guidance. 

 New draft of CSM RA will provide more detail about: 

- Who can act as Assessment Body 

- Level of detail expected – requires some assessment of appropriateness of measures, 

hence towards the version on the left of page above. 

26 
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Hazard Log…it’s up to you! 
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Hazard 
and 
cause 

Risk Evaluation WITHOUT Additional Measures   

Impact Likelihood Risk Acceptable? Hazard Basis Responsible Date 

        

Additional Measures  

 
 
 

 

Risk Evaluation WITH Additional Measures   

Impact Likelihood Risk Acceptable? Hazard Basis Responsible Date 
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Summing up 

 Still embryonic. 

 Not applied in several countries. 

 Not too different to existing practices in Norway, excluding the significant change 

and assessment body.  Perhaps also the Code of Practice approach is not used 

very often in Norway. 
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The End – Any Questions 
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Projects with ERA 
 Risk Acceptance Criteria used in Industry: 

- What other industries do in relation to the question “how safe is safe enough”? 

- Could have relevance to risk acceptance / explicit risk estimation parts of CSM. 

 Safety Performance Indicators used in Industry. 

- Monitoring of accident / incident precursor information and how this is used. 

 Freight Train Derailments: Mitigation Measures: 

- Detailed assessment of the causes, consequences of freight train derailments. 

- Compilation of prevention measures that exist now and which may be introduced to the 

market in future (precursor to EU D-Rail project). 

- Cost-benefit analysis of above. 

- Could be considered an example of a detailed explicit risk estimation. 

 Collection of Examples of CSM RA.  Just reaching completion. 

 ERTMS “human factors” framework. No activity. 

 Research into Risk Regulation processes. Just started. 

Search “DNV” on ERA’s web-site for links to studies. 
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Safeguarding life, property  

and the environment 
 

 

 

www.dnv.com 
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