The second version of the Metatechnical Evaluation System

Peter Vansina and Michiel Goethals

Chemical risks directorate 

Federal Ministry of Employment and Labour

Belgium

1.  Introduction

This paper discusses the development of the second version of the Metatechnical Evaluation System or briefly M.E.S.  M.E.S. is an inspection tool used by the Chemical risks directorate, an inspection body of the Belgian Ministry of Employment and Labour, to evaluate the safety management systems of the Belgian Seveso companies.  The first version of M.E.S. was developed in 1995 and 1996.  It has been systematically applied in all upper tier
 Belgian Seveso companies between June 1997 en January 2000.  In total, the first version of M.E.S. was applied in 68 companies.  The completion of a first “auditing tour” in all upper tier Seveso companies was an opportunity to review the system. At present a new, thoroughly reviewed version of M.E.S. is being tested.  The Chemical risks directorate hopes to finalise the second version of M.E.S. by the end of 2001.

In this paper, the two essential features of the new system are highlighted: the questioning technique and the structure of the questionnaire. 

2.  An objective based questioning technique

M.E.S. 1 contained 213 closed questions that primarily evaluated the presence and content of procedures.  Most questions were of the type: 

“Is there a procedure for ...”,

“Does this procedure provide for ...” 

Instead of asking directly for the presence of the necessary measures (instructions, procedures, systems, meetings, …) to manage the process risks,  M.E.S. 2 puts forward a number a objectives that must be attained.  The company is asked to explain how (by which measures) it ensures that these objectives are effectively attained.  To evaluate a company’s response in a consistent manner, M.E.S. 2 postulates a number a possible measures.  These are taken from the literature and from the inspecting experience of the Chemical risks directorate and represent a good and feasible practice.  

Table 1 gives an example of an objective in M.E.S. 2. The objective is indicated in bold as the top question.  It is an open question that invites the company to explain how their system fulfils the objective.

The following “Organisational measures” are evaluation criteria that are proposed to fulfil the objective.  The columns on the right are to indicate: the evaluation by the auditor, results of a field verification, in which document the measure is laid down and whether this document is managed. The last two columns indicate the implicit assumption that a measure is incorporated in a management system. The question for procedures is put this way to maintain the focus of the discussion on the fulfilment of the objective, without forgetting the importance of the management system (a procedure is an aid, not on aim on itself).

In the bottom part of the table some “Detail criteria” are indicated to evaluate the quality of the organisational measures.

	Table 1

Example of an objective from M.E.S. 2

	How does the company guarantee the planning and execution of appropriate risk analyses during the design of new installations or when the installations are modified.

	

	Organisational measures
	Evaluation
	Verification
	Document
	management

	1. Each initiative to develop a new process or to modify an existing installation is laid down in a formal request.
	
	
	
	

	2. For each request will be determined which risk analysis technique shall be used.
	
	
	
	

	3. The choice of the most appropriate risk analysis technique is made on the basis of clear criteria.
	
	
	
	

	4. The responsibility for the choice of the risk analysis technique is laid down.
	
	
	
	

	5. The responsibility for the effective and timely execution of planned risk analyses is laid down.
	
	
	
	

	Detail criteria
	
	
	
	

	1.1 The following possibilities are provided for:

· A process change (process conditions, sequence of tasks, …)

· Small changes, initiated by maintenance or production

· Temporary changes

· Changes during the construction of installations

· Changes during shut downs

· Personnel changes (work force, qualifications, …)
	
	
	
	

	3.1 The development of a new process or of important changes covers different fazes in which for each faze is determined which part of the risk analysis has to be performed.
	
	
	
	

	3.2 During the development of an new process or of important changes a hazard analysis is performed.
	
	
	
	

	3.3 In small projects an evaluation of the hazard potential is included to determine if the hazard analysis has to be updated:

· Introduction of new substances

· Introduction of new reactions

· Change of quantities of dangerous substances

· Change of process parameters
	
	
	
	

	3.4 For each risk analysis technique that is allowed, the execution is laid down in a written instruction.
	
	
	
	

	4.1 The responsibility lays on the level of the unit manager, design engineer or equivalent.
	
	
	
	


 A risk based structure

M.E.S. 1 had 11 chapters derived from the ISO9001-standard.  An IS09001-like structure was chosen to demonstrate that safety can be the subject of a management system the same way as quality can be.  

For M.E.S. 2 a new structure was developed in order to emphasise those activities that determine directly the quality of safety.  These activities are called “prevention activities”: 

1) specification of measures

2) realisation of measures

3) preservation of measures.

Measures should be specified on the basis of a risk analysis.  Once measures are specified they must be put in practice and once in use their correct and reliable functioning must be maintained.

These 3 prevention activities are elaborated for 3 types of process risks:

1. operational risks

2. risks related to dangerous work (inspection, maintenance, repair)

3. residual risks (emergency planning)

This results in a structure presented in table 2.  For each chapter some key objectives are provided.  

Apart from these prevention activities we define a number of “system activities”.  System activities are the framework necessary for the systematic development, application and improvement of the prevention activities. 

Table 3 gives an overview of the system activities and the key objectives addressed in each chapter. 

3.  A flexible tool

As described above a quite elaborate questionnaire has been drawn up. It is almost impossible to go through the complete questionnaire, in all its detail, during one audit. Because the increased flexibility, through the modular structure of the questionnaire we see this more as an advantage than as a problem:

· A first audit on the level of the objectives can give an overview of the safety management system of a company without going into detail (horizontal approach).

· Follow up audits can pick out critical subjects (identified in a first audit) and examine them in greater detail (detail criteria).

· An audit can be tailored to the level of the safety management system already available in a company.

· Small companies should fulfil all objectives, but not necessary with a heavy system. The open objective questions allow them to explain their work method within the framework of M.E.S. 2.

	Table 2

Structure and key objectives of part I “Prevention Activities”

	Chapter
	Key objectives (partial) 

	1. Prevention activities
	

	1.1.
Operational risks
	

	1.1.1. 
Specification of the measures
	· planning and conducting risk analyses when necessary (new processes, changes, etc.)

· identifying all loss of containment scenario’s

· respecting the prevention hierarchy (inherent, passive, active, …) 

· consistent risk evaluation (using risk based criteria)

· documenting risks and measures in a structured, maintainable way

	1.1.2.
Realisation of the measures

	1.1.2.1. The installation
	· documenting the detailed design thoroughly 

· applying the proper engineering standards

· user friendliness and maintainability

· reliability of active safety systems 

· construction according to approved, detailed specifications 

· “as built” process documentation 

· safe condition of the installation during start up

	1.1.2.2
Instructions
	· presence of up-to-date operating procedures and instructions

· ergonomic quality of operating procedures and instructions

·  training for new or modified instructions

	1.1.2.3. 
Personal protective equipment
	· selection of the proper type of PPE 

	1.1.3. 
Maintaining the measures 

	1.1.3.1.
 The installation
	· completeness of inspection programmes

· content and frequency of inspection in accordance with risks

· timely and correct execution of inspections and maintenance

· protection against uncontrolled changes to safety measures

	1.1.3.2. 
Instructions
	· easy accessibility to the current and approved versions

· periodic training 

	1.1.3.3.
Personal protective equipment
	· inspection and maintenance of PPE

· distribution of PPE

	1.2. 
Risks related to dangerous work 

	1.2.1.
Specification of measures 
	· subjecting all dangerous works to a system of work

· analysing the risks and specifying the necessary measures 

· documenting and communicating the measures clearly

	1.2.2.
Realisation of measures
	· guarantee of the safe state of the installation before work is started

· presence of measures to be taken by job performers

	1.2.3.
Maintaining the measures
	· maintaining the safe state of the installation and the measures to be taken by the job performers for the complete duration of the job

	1.3. 
Residual risks

	1.3.1.
Specification of the emergency plan 
	· selection of representative emergency scenario’s 

· specifying the intervention strategy for each scenario

· specifying the human and technical means to put the intervention strategy in practice

	1.3.2.
Realisation of the emergency plan
	· presence of the necessary personnel to carry out the emergency plan

· the necessary means are available in the crisis centre

· periodic training

	1.3.3.
Maintaining the emergency plan
	· keeping the emergency plan up-to-date

· emergency exercises with evaluations


	Table 3

Structure and key objectives of part II “System Activities”

	Chapter
	Key objectives (partial) 

	2. System activities
	

	2.1.
Policy 
	· safety policy

· employee participation

	2.2.
Organisation
	· internal prevention service

	2.3.
Document control
	· completeness of the safety management system

· management of the system procedures

	2.4.
Selection and training
	

	2.4.1. Company personnel
	· training programme

· tasks only performed by personnel with the necessary training

	2.4.2. Contractor personnel
	· hire only contractors that work safely

· safety instructions for contractors

	2.5.
Accident investigation
	· investigation of accidents, incidents and near misses

· documentation of lessons learnt

	2.6. 
Audit
	· compliance audit of the safety management system

	2.7. 
Periodic review
	· periodic review of system procedures


� Upper tier according to Seveso I
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