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The European Process Safety Centre (EPSC) is an international industry-funded organisation which exists to provide an independent technical focus for process safety in Europe. One of its most active groups has examined Safety Management Systems (SMS) issues through benchmarking of industry practices between EPSC members. This has resulted in the publication of two books, and a conference on safety performance measurement, along with active participation in EU Technical Working Group 4 developing EU guidance on SMS and Major Accident Prevention Policy. More recently the group has examined EPSC member’s approaches to risk management and is now looking at SMS auditing practices.

Since the formation of the group, it has been evident from industrial input that there has been a shift towards the integration of safety, health and environmental management systems. The drivers for integration, along with the benefits and drawbacks of integrated management systems are discussed, supported by examples of the types of design and management problems and issues that the process industries must address. 

1.
INTRODUCTION

The European Process Safety Centre (EPSC) is an international industry-funded organisation which exists to provide an independent technical focus for process safety in Europe.

EPSC has four principal objectives:

· Information: to provide information on current good practices in process safety;

· Research and development: to act as a catalyst in stimulating needed process safety R&D;

· Legislation and regulations: to provide independent technical and scientific background information in connection with European safety legislation and regulations;

· Education and training: to provide a single source of information on training materials for the teaching of safety and loss prevention at undergraduate level; and information on courses and materials for training and continuing education at all levels of the work-force.

Activities which EPSC carries out, in conjunction with its 44 member companies, in support of these objectives, include: 

· actively develop and encourage best practices in process safety;

· carry out work programmes that push forward the frontiers of process safety knowledge;

· facilitate networking between safety professionals on a pan-European basis; and

· provide objective, independent input and advice to outside bodies, in particular to the European Commission, on process safety matters.
The Safety Management Systems subcommittee of EPSC was formed in 1992 in order to provide independent technical representation from industry to the work of the CEC Technical Working Group 4 examining major accident prevention policies and safety management systems. This EPSC group carried out benchmarking of industry practices between members which resulted in the publication of two books and a conference on safety performance measurement. This benchmarking has provided a technical basis for the EPSC’s input into TWG 4. More recently the group has examined EPSC member’s approaches to risk management and is now looking at SMS auditing practices.

In the period 1992 to 1999, it has been evident from industrial input to the SMS subcommittee that there has been a shift towards the integration of safety, health and environmental management systems amongst EPSC members.

2.
INTEGRATED MANAGEMENT SYSTEMS
When operating a modern industrial manufacturing facility it is important to ensure that the management system within which production takes place addresses, amongst others, the following issues:

· containment of hazardous substances;

· control of waste and emissions arising from manufacturing activities;

· control of resource consumption; and

· provide a safe product at a competitive price. 

Each of these points can be examined from a health, safety and environmental viewpoint, on a cost-benefit basis, to ensure a viable business.

2.1.
Containment
Containment is a requirement for manufacturing – a large or small instantaneous loss of containment is an acute safety hazard, whereas a continuous emission from the facility may result in a chronic health problem or environmental degradation over time.

A management system must address both acute and chronic hazards and ensure that the containment is both designed and maintained to appropriate technical standards. This may lead to conflicts, as demonstrated by the following example:

Pressure relief from a reactor vessel into a closed system (end of pipe treatment) vs. overpressure contingency prevention via a complex computer-based process control system in connection with a very reliable interlock system. Both engineering systems are technical sound but require different management attention and systems to maintain the intended integrity. The decision to proceed with one or the other design philosophy must be viewed in an holistic way, appreciating all the safety, health and the environmental aspects and its management. How would you decide on the solution to this problem?

2.2.
Control of waste and emissions

In order for a facility to be socially acceptable and economically viable, it must generate as little waste and produce the minimum emissions as reasonably possible. At a given manufacturing plant this requires ongoing management effort and to be successful the effort must be systematic, that is – ongoing and independent of other organisational changes. In addition, the effort needs to improve, learning from mistakes or inefficiencies and therefore performance needs to be measurable otherwise the effort will fall behind to growing internal and external demands. Identical – or at least broadly similar – management processes are in place for other aspects of operations, for example, preventing/minimising containment leaks or breaches to prevent incidents. This is best illustrated by an example:

Preventing emissions from storage facilities through pressure-vacuum valves (PVV) during storage filling. All PVV's must be periodically removed, proof-tested, repaired and replaced. The actual set-point and leakage rate must be checked and recorded prior to proof-testing and repair. The same procedures and management is required for the safety valves of pressure vessels which protect them from bursting. Similar techniques need to be applied to reduce leakage, minimising maintenance costs and maximising reliability. Why separate – or even reinvent – the management effort which requires the same procedures to achieve a systematic and sustainable management process? Although they may have different objectives – pollution prevention vs. overpressure prevention – they can be managed in similar systematic ways.

2.3.
Control of resource consumption

Another economic driver on modern process plant is to reduce energy and raw material consumption right from the outset. For example:

When specifying a fired heater to provide energy input to a process, it is possible to specify a heater which maximises heat recovery through various cycles and complex integration with the process plant. This is an environmental benefit, but it does add complexity to the equipment and make the heater harder to operate and to maintain and less inherently safe. In order to reduce NOX (Nitrous Oxides), the burner arrangement adds further complication and is therefore less operator-friendly. At the same time the safety requirements are increasing and it is expected that the new facility operates at lower risk than older designs. How would you balance the conflicting requirements and achieve both environmental and safety objectives?
All these decisions have to be made whilst still delivering an economically viable plant which is safe, environmentally acceptable and will not adversely effect workers’ health. How do you reach these decisions? 

2.4.
Decision-making

These examples illustrate the competing pressures on modern process industries. It is good practice to balance these competing pressures using integrated management systems and tools to examine the problem. The problem can only be addressed using some measurement of the hazard or risk of the proposed process. The prime source of this data in the process industries are risk assessment tools. These examine the consequences and likelihood associated with an identified hazard. The likelihood can be assessed qualitatively (based on experience, codes and regulations), quantitatively (numerical probability) or semi-quantitatively (using groupings of likelihood in risk matrices).

The next step involves assessing this data against agreed criteria covering: 

· safety risk – immediate, acute impact

· health risk – acute and chronic exposure

· environmental risk – acute or chronic degradation

A prime benefit of an integrated management system is that decisions can be made based on data delivered in a common format. If the management system is truly integrated then it is possible to balance the risks to people, environment and business in a meaningful way. The decision-maker must balance these complex safety, health and environmental (SHE) risks based on data delivered from an integrated management system using common (risk) tools.

From the examples given, it is obvious that decisions on one category of risk influence another. These issues can be examined in a collaborative way under an integrated system and often the sharing of expertise across the disciplines can lead to natural synergism and appreciation of the wider SHE issues by those involved.

3.
OPPORTUNITIES AND CHALLENGES FOR INTEGRATED MANAGEMENT SYSTEMS
3.1. 
Benefits of integration

Integrating management systems leads to decompartmentalising of the organisation. For example, instead of repeated risk assessments covering each of the safety, health and environmental aspects of operations, an integrated system may be able to address the SHE issues using a single integrated risk management tool. Other areas which may benefit from this “single sweep” coverage of SHE issues include hazard identification and auditing.

An integrated approach to SHE issues allows for easier communication at interfaces both within an organisation and externally.

3.2. 
The internal company challenges

If a large, established organisation intends to move towards an integrated approach to SHE management, then there is a danger that the resulting system may become large and complex, involving many people. Some companies address this by evolving their existing systems, integrating in a progressive manner, with the eventual goal of fully integrated systems.

An integrated system requires staff with an overall appreciation of safety, health and environmental risks. This means a shift away from the traditional specialisms, or at least the introduction of effective specialist co-ordination. This may be unsettling for some within the organisation.

Current engineering technology and practices are based upon a wealth of past experience in managing and operating plant and equipment. These learnings in the past have largely focused on safety and health issues. The new challenge is to integrate good environmental practice into engineering practices, without forgetting the old lessons. A risk-assessment driven approach to engineering design should not lead to ignoring or discarding codes and standards which exist for particular plant. 

3.3.
The external challenges

Industry does not operate in isolation. Two key interactions are with the regulators and the public. Adopting integrated management systems can generate challenges for the interactions with these stakeholders.

If a company integrates its management system, can it expect an integrated approach to inspection by the Competent Authorities? This could be both in terms of:

· examining safety, health and environment issues in a single inspection; and

· integrating the inspection with the internal audit/inspection procedures of the company to maximise the value of the activity to both parties.

The SEVESO II Directive requires a “risk judgement” from companies, with supporting arguments in the safety case. This brings in the concept of acceptability. It can be argued that the SHE risk criteria applied by a company during a risk assessment are set by public opinion and the regulatory authorities.  These are criteria of “acceptability” or “tolerability” of the risk. There is a downward pressure on these criteria from the public, particularly with respect to environmental hazards. Could this lead to an imbalance between the safety risks and the environmental risks which manufacturing facilities present?

Large process companies operate globally, and have facilities in many Member States. The differences in engineering and risk requirements can vary widely between these different countries. The integrated management system must be flexible enough to adapt to local requirements, but this can lead to problems in stating what the best engineering practice is for an installation. What is acceptable in one Member State may not be acceptable in another.

4.    CONCLUSIONS
Industry is moving towards integrating SHE management systems to allow it to meet the challenges of the current operating climate. Integrated management systems allow a consistent, balanced approach to addressing diverse – and sometimes competing – business pressures. 

Integrating management systems does bring challenges of its own, including:

· change and its unsettling effects;
· integrating good environmental practice into existing engineering practices without losing “old” (but hard-learned) safety lessons which these practices encapsulate;
· interface with (un-integrated) Competent Authorities; and
· diversity of regulatory approaches across Europe.



