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Abstract

The “SEVESO II” Directive (96/82/EC) is aimed at the prevention of the major accident hazards involving dangerous substances and the limitation of their consequences for man and the environment, with a view to ensuring high levels of protection throughout the Community in a consistent and effective manner. A requirement for a “Safety Report” is included in the Directive as one of the principal measures to achieve this aim.

The assessment of Safety Reports (S.R.), that the industrial units involving dangerous substances submit to the relevant authorities in the framework of the SEVESO Directive, deals with two important issues: (i) hazard analysis and (ii) risk assessment. This procedure includes the assessment of the methodologies that have been applied for the hazard identification, the determination of the real causes of possible accidents, the description of the operations and services of the industrial unit, the assessment of adequacy of the prevention, control and mitigation measures, the determination and the prioritization of the consequences of an accident, etc. 

This paper deals with the development and application of a methodology for the assessment of a Safety Report and it includes the following:

· Examination of the Completeness: The completeness of a S.R. is examined in comparison with the enforcement of a number of criteria concerning the identification of the hazards, the possible consequences and the prevention/mitigation measures. This check aims at the comparison between the information included in the S.R. and the information required by the relevant legislative framework.  

· Examination of the Accuracy: This examination deals with issues related to the hazard identification and risk assessment. This examination requires site visits and inspections of the establishments and it aims at the verification of the accuracy of the criteria and of the results of the hazard analysis presented in the S.R. 

· Final Examination: A final examination takes place which includes the iteration of the previous steps with the aim being the orthodological determination of the assessment criteria that are applied as well as the completion of the checking procedure in sections that had not been examined in detailed during the previous steps. 

This assessment procedure has been applied for the examination of the Safety Reports of 15 industrial units in Greece. Based on the examination results the level of completeness and accuracy is identified and the safety level is determined. 

Introduction

Hazard analysis, is a logical sequence of activities, aiming to identify and analyze hazards, evaluate the risks associated with them and finally define appropriate measures to eliminate or control these risks. It is the first and most important task of any site that wishes to achieve a high level of protection of man, property and the environment and since in SMEs the processes involved are usually simpler than those of larger enterprises, hazard analysis can and should be performed completely.

As case studies, 15 Greek industrial SMEs, which handle dangerous substances, were examined, where the methodology for the assessment of a Safety Report was applied.

Methodology

1. Development of the methodology

Hazard analysis should be applied to past, current and new activities, operations- products and services. After the SEVESO Directives- it is an obligation of the operator to demonstrate to the inspectors that major accident hazards have been identified and the risks associated with the installation have been assessed. Different techniques could be used, based on qualitative methods-semi-quantitative criteria or fully quantitative methods. 

Steps

Hazard analysis is a 3-step process as Papadakis, G.A. and Amendola, A. (1997) mentioned about the methodology used:

"...Usually the hazard analysis involves an iterative process to ensure that the safety objectives are fully met. A possible outline of the procedure is presented here:

Step A  focuses on identification and analysis of the sections that have a major accident 

potential without however excluding the remaining sections from receiving the appropriate safety attention. The sections posing a significant major accident potential because of the substances handled or processed are thus identified as safety relevant sections.

Step B   aims at identifying those hazard sources, which may cause a major accident in 

the safety relevant sections. In addition, the conditions under which a major accident could occur and the consequences of those accidents should be determined.

Step C   aims at assessing the prevention, control and mitigation measures assigned…”

These steps were further analyzed by Papadakis, G.A. and Amendola, A. (1997) in the “Guidance on the preparation of a Safety Report to meet the requirements of SEVESO II” and some basic points identified are given below:

Step A is called Preliminary Hazard Analysis (PHA), it can be accomplished using a variety of hazard screening methods and should identify the safety relevant sections of the establishment. These sections are characterized by the quantity and the intrinsic properties of dangerous substances and/or the processes involved and hence constitute the parts of the establishment requiring more detailed hazard analysis. Lessons from past incidents and operating experience can make a significant contribution to the selected hazard screening method and to its results. A relevant list of accidents in similar storage or process facilities is considered useful. The choice of the PHA methodology should be explained in the safety report and the criteria used for the decision should be clearly discussed,

In Step B takes place the identification of hazard sources and evaluation of consequences of major accidents. As hazard sources may be defined conditions or events, which threaten the safe operation of the establishment, installation or plant. Such sources should be identified in all phases of operation (start-up, normal operation, shut-down, loading/unloading etc). Hazard sources may be linked with:

· operation i.e. human errors during operations, testing and maintenance, malfunctions and technical failures of equipment, failures of containment, physical or chemical process parameters beyond prescribed limits, faults in utility supplies, etc

· external events i.e. impact of neighboring activities, transport, natural hazards, etc

· security i.e. unauthorized interventions

· other causes related to design, construction, and safety management i.e. design inadequacy, design errors, inadequacy of operational procedures, equipment or process modifications, inadequate work permit system, inadequate maintenance, etc

Hazard source identification is a crucial step in the analysis and it would be best carried out by a team whose members have a range of skills, technical/professional knowledge gained from safety inspections, from the operation of establishments/installations of this or comparable types and insights gained from modeling techniques.

The assessment of accident consequences to people and environment is essential in several steps of analysis, and the conclusions of such analysis should be summarized in the safety report and document:

a. Consequence assessment constitutes an indispensable part in the systematic hazard analysis to help establish technical/organizational safeguards to prevent major accident hazards and to mitigate the consequences of accidents. Such assessment can be based on judgement, qualitative or simplified models, unless accurate quantification is required
b. Consequence assessment describes the outcomes of selected accident scenarios to provide information for general major accident hazard control, emergency planning (internal and external) and for land use planning around establishments. Such assessment should then be based on appropriate quantitative models.

Finally, Step C is responsible for the taking of Prevention, Control and Mitigation measures. Hazards should be possibly avoided or reduced at source through the application of inherently safe practices. When risk remains, then risk principles such as ALARA (As Low As Reasonably Achievable) can be used in determining the level of measures required. The measures should:

· prevent a malfunction from arising in the establishment;

· prevent the occurrence of abnormal operation, which could lead to a major accident;

· mitigate the effects of major accidents on persons or the environment. 

The assessment of the prevention, control and mitigation measures should be made in conjunction with the overall risk assessment of the establishment. Generally assumed criteria (i.e. best available technology, good engineering practice, quantitative risk criteria), should be discussed and reasons should be given why a method of presentation has been selected over and above other possible options. The accident scenarios identified in the hazard analysis, their consequences and likelihood should be clearly documented so they might be used for preparing the basis for further decisional processes (e.g. external emergency planning and land use planning).

2. Application of the methodology - Results

The methodology was applied to 15 Greek industrial SMEs (7 small, 8 medium sized) that handle dangerous substances, to assess the content of the Safety Reports that these units submit. The assessment consists of an examination of Completeness, of Accuracy and a Final examination in order to determine the safety level.

Examination of Completeness

Regarding the Completeness of the S.R., in 5 cases additional information was requested due to the fact that they were incomplete and further assessment could not be elaborated. The units responded and provided the required data.

Examination of Accuracy

Regarding the Accuracy of the S.R., 4 cases were unsatisfactory, 2 quite satisfactory and 9 satisfactory. Omissions were information regarding emergency events catalogue, identification and inspection of causes, undesired event catalogue, inspection of operational phases of processes and inspection of safety procedures and systems. In the 4 cases that the S.R. were evaluated as unsatisfactory, supplementary data were requested in order to proceed with re-evaluation. 

Final Examination 

Regarding the Final Examination of the S.R., where all the above information was taken into account, it was derived from 4 S.R. that the corresponding industrial units did not fulfill the minimal safety criteria in their site and were characterized as inadequate. These units were obligated to improve the documentation (Completeness) and the appropriateness of the installed safety systems and emergency procedures and submit revised Safety Reports to the competent authorities. The rest 11 units were evaluated as adequate in providing information for the determination of the safety level and were characterized as adequate in safety issues.
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