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Abstract: The European directive on the development of the community’s railways has opened the markets. That results in new safety related interfaces between multiple organisations that for example use the same infrastructure. In order to avoid new risks the European Directive on safety on the Community's railways (2004/49/EC, referred to below as the Safety Directive) demands as a condition of operation for both railway undertakings and infrastructure managers evidence that a safety management system (SMS) is introduced and approved by the relevant national safety authority. Adoption of the Safety Directive in national law must take place within two years of the Directive coming into force, i.e. by the middle of 2006. That means that an SMS will become a legal requirement within the foreseeable future. 
This paper sets out how German Railways as a group of infrastructure managers and railway undertakings envisages an SMS that meets the requirements of the Safety Directive. 
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1
Introduction

The European railway industry has been undergoing a process of restructuring since the European Directive on the development of railway undertakings in the Community of 1991 (91/440/EC) [3] in order to create a free market. From the point of view of the EU, this required a separation between infrastructure managers (IMs), who provide the infrastructure, and railway undertakings (RUs), who provide a transport service which operates on the infrastructure. The Commission's explanation of the reasoning behind the Safety Directive (2004/49/EC) [1] states on the subject of that separation that "the main concern of the safety experts" was that "as a consequence, the control of safety of the overall railway system, which encompasses both areas, could suffer from misunderstandings and a lack of transparency. In the restructured industry, total and undivided responsibility for safety will no longer be held by a single legal entity or company. That requires a clear distinction between the operational responsibilities of the infrastructure managers and the railway undertakings on the one hand, and the regulatory and supervisory functions of the safety authorities of the Member States on the other". 
Following the deregulation of goods traffic, the Safety Directive is intended to "complement the legal framework for a standardised European railway system; it is part of a package of further proposals, in particular relating to amendment of the Interoperability Directive and the establishment of a European Railway Agency." 
The Safety Directive itself is intended to ensure the development and improvement of railway safety in the European Community by, among other things, "defining common principles for safety management and regulating and monitoring railway safety". The Safety Directive "encompasses safety requirements for the overall system which also relate to the safe management of infrastructure and transport services and the interaction between railway undertakings and infrastructure managers." 
2
Essential Contents of the Safety Directive

Article 4 of the Safety Directive charges the EU Member States with the responsibility for the maintenance and continuous improvement of railway safety, taking account among other things of technical and scientific advances. The Member States transfer the liability, and therefore the responsibility, for safe operation of the railway system and for limitation of the associated risks to the IMs and RUs. To that end, they are required to introduce a SMS. 
2.1
Common Safety Indicators (CSI), Common Safety Measures (CSM), Common Safety Targets (CST)

This requires the development of CSTs. The assessment of the extent to which those targets have been achieved is facilitated by Common Safety Indicators (CSIs) and performed according to the CSMs. The latter two are similarly yet to be developed. The CSTs define minimum targets for safety levels in the Member States. They are expressed in the form of criteria for the acceptability of individual and social risks. The CSTs are developed according to a method specified in the Safety Directive. The CSIs are defined according to Article 5 and Annex I of the Safety Directive. 
2.2
Safety Management System (SMS)

The SMS to be introduced is defined in Article 9 and Annex III of the Safety Directive. An SMS must meet the requirements and include the components that are specified in Annex III. It must ensure the control of all risks that are associated with the activities of the IMs or RUs, including maintenance work and procurement of materials as well as the subcontracting of services. The IM's SMS must also take account of the consequences of different RUs operating on its network and guarantee that all RUs can operate in accordance with the safety requirements of the Technical Specifications for Interoperability (TSI), the national safety regulations and the requirements of their safety certification. Furthermore, it must co-ordinate its emergency procedures with all RUs that use its infrastructure. All IMs and RUs must submit an annual report to the safety authority providing specified details. 
2.3
Evidence of the SMS

Both IMs and RUs must provide evidence of an SMS in order to obtain an operating licence. RUs require a safety certificate, IMs safety authorisation, both of which incorporate a requirement for approval of the SMS. 

2
Requirements of the SMS as per Safety Directive

The sections that follow outline our interpretations of Article 9 and Annex III of the Safety Directive. The core functions of the SMS are detailed in Article 9, while Annex III specifies the requirements in the first section and in the second section lists the essential components that the SMS must include as a minimum requirement.

The function of the SMS is to achieve the CSTs, to comply with the safety requirements of the TSI and the national safety regulations, to control the risks arising from all areas of railway operation and to maintain the system thinking, i.e. cooperation between IMs and RUs that is so important for safety in normal operation and in emergencies. 
All railway companies today have a safety management that is intended to ensure safe operation, safe maintenance, necessary advances and control of risks. For interoperability in railway transport, however, mutual recognition of this safety management is necessary. In order to simplify that, it is necessary to agree upon the elements that all those involved consider to be the essential safety requirements, which guarantee a generally acceptable level of safety, and finally which are to be tested by the approval procedure. Implementation of the requirements and essential components specified in Annex III should facilitate such unification and harmonisation. For each company, therefore, the task consists of bringing its existing safety arrangements and safety-related processes into line with those requirements and components. As however, the latter are only defined in terms of keywords, it is necessary to consider questions of interpretation, design scope and practical possibilities for implementation. Therefore, the sections that follow provide suggestions for interpretation and classification of existing elements of existing SMS that are considered to be fundamental. That includes among other things the issue of provision of adequate resources which is not mentioned in Annex III. However, each company will have to decide for itself on the individual design and implementation of the SMS as dictated by its technical equipment and its operational requirements. 
Annex III details five fundamental requirements for the SMS. 
Requirement 1: 

"The safety management system must be documented in all relevant parts". 

This requirement is a basic necessity for a functioning SMS. Without documentation, no auditing or improvement is possible. The relevant parts include among other things basic functions, processes, instructions and responsibilities. 
A suitable means of providing documentation is by producing and continuously maintaining a Safety Management Manual. The Appendix of this paper is an example of such a manual based on practised SMS. It can be used as the basis for creating an individualised manual incorporating the relevant company-specific particularities. 

Requirement 2: 

"The safety management system ... shall in particular describe the distribution of responsibilities within the organisation of the infrastructure manager or the railway undertaking." 

The distribution of responsibilities within the organisation is one of the central components of an SMS. This requires a legally safe organisational structure. The practical definition of areas of responsibility and their allocation to specific functions and the employees associated with them within a procedural structure is a prerequisite of safe operation. 
The senior management of the company is responsible for the safety of operation. In larger corporations with significant division of tasks, the management will have to delegate transferable corporate duties arising from its safety responsibilities. Delegation involves the selection of employees suitable for the function, tasks and type of responsibility, a written contract with a precise definition of the area of responsibility, the regular monitoring by a superior of performance of the tasks and immediate intervention by the superior if those tasks are not being properly per-formed. Such delegation does not, however, absolve the company management of its fundamental responsibility for safety. 

It is useful to document the distribution of responsibilities and definitions of areas of responsibility, i.e. the organisational structure and the description of the processes, in an organisation or management manual. 

Requirement 3: 

"It shall show how control by the management on different levels is secured". 

Securing management control supplements the distribution of responsibilities. Not only must the safety responsibilities be set down and transferred, their performance must also be monitored. Continuous monitoring of managers by their relevant superiors is equally necessary. 
In all processes that are part of the delivery of operation under normal and de-graded operational conditions, the guaranteeing of safety will be coverable by the line-management and emergency structures. However, there are tasks that require the function of a safety manager (safety co-ordinator, railway safety manager, “Eisenbahnbetriebsleiter”, safety director, ...) and demand resources beyond those necessary for day-to-day business. Depending on the extent of the tasks and size of the corporate unit, the deployment of subordinate safety managers may be required who may also simultaneously perform line-management functions. The safety manager may for organisational purposes be provided with a staff.

Requirement 4: 

It should describe "how staff and their representatives on all levels are involved." 

The involvement of staff is of decisive importance in matters of safety in particular. The SMS should also serve as a means of improving the safety culture. That is only possible with the support and acceptance of all employees. To that end staff must be informed and involved across hierarchical levels and project boundaries. The fact that many safety-related processes extend across multiple levels and functional areas can be utilised in that regard. Procedures for involving staff can thus be documented alongside process descriptions in the management manual. 

Staff representatives should be involved in committees and groups that develop operational processes that affect staff.
Requirement 5: 

It should describe "how continuous improvement of the safety management system is ensured." 

There are plenty of examples in other management systems [7] for continuous improvement of the SMS. In this area, every company can make use of synergetic effects with existing processes and systems. Continuous improvement of the SMS, and therefore of safety performance, can be achieved by a suitable safety management process. 

3
Elements of the SMS as per Safety Directive

Annex III 2 sets out in paragraphs a) to j) the ten essential components that an SMS must incorporate at the very least. The expositions below present exemplarily for the elements a) to d) possibilities in which the existing elements of railway safety management that are considered important can be matched up with those components. That necessarily involves an interpretation of the regulatory scope of each component. 

"(a) a safety policy approved by the organisation's chief executive and communicated to all staff;“ 
Examples of guiding principles of the safety policy [4]

Vision: 

· Safety requires a lasting safety culture. 

· Safety is continuously improved. 

· For the benefit of our customers and employees, our aim is to develop and improve. 

· We aim to always be the safest railway company in Europe. 

Mission: 

· Through safety, we are recognised partners in the marketplace and have a future. 

· Safety is part of our corporate aims. 

· Safety management is inextricably linked with the quality standards of the service we provide. 

Code of principles: 

· Every employee feels jointly responsible for safety. 

· We collectively develop, think and practice safety. 

· I am personally responsible for safety. 

· Safety is created collectively. 

· Safety is a duty of management. 

· We aim to increase safety by continuously learning and improving. 

· We set ourselves clearly formulated, measurable targets and monitor their achievement.

It is a characteristic of management systems [5,6,7] to create such a policy to reflect the commitment of the company management and the direction in which the management system concerned is aimed. A safety policy can be made up of three components: the vision, the mission and a code of principles. It should be in harmony with the general corporate policy, based on legal and social requirements, communicated to the staff by the company management and followed by all. The company's safety strategy, which is formulated and implemented with the aid of the other components of the SMS, must be derivable from it. 

"(b) qualitative and quantitative targets of the organisation for the maintenance and enhancement of safety, and plans and procedures for reaching these targets;" 
In contrast with the CSTs at national level, this refers to company-related targets which, however, will also be based on the CSTs. Since the ERA has five years to develop the first proposal for CSTs but the implementation of the Safety Directive in national law must take place within two years, it makes sense for the companies to initially base their targets on national regulations and risk acceptability criteria. This will also be in keeping with Article 7 (3) of the Safety Directive because that first proposal is based "on an examination of existing targets and safety performance in the Member States". The deductions and deliberations in respect of qualitative and quantitative CSTs can also be transferred to the company-related targets. 

Possible qualitative targets 

· To ensure safe operation, e.g. by adoption of the fail-safe principle 

· To implement proactive measures for risk reduction where necessary for ethical, social, legal or economic reasons 

· To use suitable methods applied in other safety-critical industries, e.g. suitability tests for selection of staff

Possible quantitative targets 

· Numerically quantifiable individually and socially acceptable existing risks at various system levels, e.g. reduction of shunting accidents by 8.5% annually. 

· Subsystem dependent risk acceptability criteria, e.g. as per EN 50126 [8]

· Safety performance of other modes of transport, e.g. fewer deaths per passenger kilometre or passenger hour 

But it is not only targets which are demanded; plans and procedures by which they are to be attained are also required. The two together are an essential component of the corporate safety strategy. Plans and procedures may take the form of safety programmes which not only detail measures for improving safety and, therefore, for achieving targets, but also describe the procedures by which the measures are proposed, selected, prioritised, implemented and compliance with them and implementation of them monitored in keeping with the demands of a continuous improvement process. Selection and prioritisation of the measures should be made on the basis of "reasonable judgement" with the aid of a cost-benefit analysis and thus be guided by the yard-sticks of economic viability, customer needs and social demands. 

"(c) procedures to meet existing, new and altered technical and operational standards or other prescriptive conditions as laid down 
· in TSIs, or 
· in national safety rules referred to in Article 8 and Annex II, or 
· in other relevant rules, or 
· in authority decisions, 
and procedures to assure compliance with the standards and other prescriptive conditions throughout the life-cycle of equipment and operations”; 

Compliance with the rules for normal and degraded operation and for transitional conditions in the process of returning to normal operation is the key component of continuous control of the risks that exist in railway operation. That is because, in conjunction with the relevant job and process instructions below the statutory level, it enables safe operation. This requires that the company makes sure that rules are set down for all safety-related processes and operations, that there is comprehensive documentation, and that there are specifically targeted procedures for the control of documents and data. Everybody must have access to the documents that are relevant to them. Once again, there are synergetic effects with other management systems that can be utilised here. In order to be able to ensure compliance with new or amended standards, regulations and legislation, the company must make certain that documents and company regulations are constantly updated. To do so, procedures have to be put in place which register the licensing situation, amendments and new introductions both internally and externally.  
In addition to being complete and up to date, the rules and regulations must be correct, user-related and capable of being carried out. This relates to the second part of this component, the assurance of compliance throughout the life cycle of equipment and operations. User-related in this context means formulated in clearly understandable language and relevant in terms of content to the user and his/her tasks. Practice-proven methods should be incorporated in the regulations, while new regulations should be tested out in practice before being brought into force. Capable of being carried out means that the regulations should be formulated in such a way that they are in keeping with reality so that the company can provide the resources necessary for compliance. Those resources must then actually be made available. In addition to monitoring compliance, the procedures must there-fore also be able to check and establish whether standards and regulations are at all possible to adhere to or require revision and adaptation. Those requirements are decisive to motivating the staff to adhere to the regulations, an important interface within the safety culture. 

All in all, systematic documentation of all risks is required, in other words of all critical activities and technologies for the implementation of this component of the SMS which can potentially have serious consequences if they are not properly per-formed or do not function correctly. The critical areas of the risk landscape and the action required at all levels of management can be identified by means of consistent quantitative assessment of safety, and monitoring and control using appropriate key figures and quickly highlighted by an early warning system with suitable indicators. Such a measurement system is described in more detail in Section 6 of the manual in the Appendix. 

The compliance with standards, requirements and regulations also includes the process of maintenance, which is not explicitly mentioned in Annex III. If a company meets the standards and requirements over the entire life cycle of equipment and operations, as demanded by the Safety Directive, then the specifications of the manufacturer and the company's own maintenance rules are included. Also covered is the question of subcontractors. In that connection, procedures for monitoring compliance with regulations on the part of subcontractors must be laid down. 

"(d) procedures and methods for carrying out risk evaluation and implementing risk control measures whenever a change of the operating conditions or new material imposes new risks on the infrastructure or on operations;" 
Whereas paragraph c) refers to the control of risks in the course of ongoing operation, this component relates to the control of risks in the event of changes in operating conditions or the introduction of new equipment. To that end a company must tackle the subjects of risk analysis and change management. Risk evaluation must be preceded by intensive discussion of risk acceptability criteria such as is already demanded in connection with the CSTs. Risk control also requires the systematic documentation of relevant potential risks in order to be able to assess and quantify changes. This must take place across all levels and divisions that affect the process or the equipment concerned so that all elements of the risks are known. A risk-control procedure is set out in Section 8 of the manual in the Appendix. 

Risk assessment procedures should ensure that the data and operation scenarios on which different risk analyses and appraisals are based are identical or comparable in each case. To that end it is useful to set up an interdepartmental co-ordination unit. Every company should draw up a set of criteria for the necessity and extent of risk assessments in order, on the one hand, to guarantee the necessary level of safety and, on the other, to avoid unnecessary expenditure. 

A particularly suitable method of risk assessment, including for the acceptance and approval of new or modified equipment or operating procedures, is the demonstration of at least equivalent safety. This shows that the acceptable risk level is the same as or even below that which existed with the previous technology or procedures.

The procedures for carrying out risk assessments should include methods of identifying non-apparent risk changes in the course of changes to operating conditions or the introduction of new equipment. The possibility of changes to risks as a result of changes of an organisational nature or alterations in the general social conditions should also be taken into account. 

4
Summary and Outlook

Our inventory reveals that at German Railways,

· existing safety management practices need to be translated into a safety management system.

· the safety management has to be harmonised on an European level

· we have to check, whether all requirements and elements of the “Railway Safety Directive” are already met by existing rules

· there is already comprehensive documentation of matters concerning safety and its organisation, e.g. in a “Safety Management Manual” or in the company instructions for Railway Safety Managers

The implications from this for German Railways are that 

· the duties, competence and responsibilities for a safety management system should be assigned to the Railway Safety Managers of the respective companies

· common constituents of safety management systems should be developed at the company level and common guidelines on railway safety by the integrated system railway

· once the Safety Directive has been transposed into national law it can be harmonised with DB AG’s Integrated Management System (IMS) together with the Quality Management System (QMS) and the Environment Management System

· the introduction of an SMS conforming to these requirements should be tested as a pilot-project in a company of the DB-Group..
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