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Introduction

It is generally accepted since quite some time that most industrial accidents have their roots in the “management” of the company.  The company’s safe operation depends to a large extent on the company’s competence in the field of  “safety management”.

Nevertheless there are a lot of companies, also big ones, that see safety manly or even exclusively as a concern for the safety adviser. In this companies one can hardly speak of a good safety management.

Safety management should of course be more than a once-only distribution of a vague commitment of the senior management. An effective safety management requires a real safety policy of the company that:

· not only follows the letter but also the spirit of the law;

· is implemented effectively;

· is incorporated in all activities and all decision processes throughout the company.

The companies with major accident risks, more than other companies, are expected to be able to guarantee a high level of protection.  This implies the existence of an ambitious accident prevention policy and a management system that guarantees the effective execution of this policy.  Such a safety management system is a part of the company’s overall  management system and consists of an ordered composition of all organisational provisions (organisational structure, responsibilities, procedures and suchlike) that are necessary for the implementation of the safety policy.

The Metatechnical Evaluation System (M.E.S.) has been developed by the Chemical Risks Directorate of the Belgian Ministry of Employment and Labour, to evaluate the companies’ organisational competence to control the major accident risks in which dangerous substances are involved.

The present version of the M.E.S. is the result of study, consultation with experts from the industry and an elaborate test period in several companies.

First of all the M.E.S. is an inspection instrument for the Chemical Risks Directorate. In view of the directorate’s open policy it is placed at the disposal of the companies to enable them to prepare the M.E.S.-inspections thoroughly.  Although the M.E.S. is not intended for internal safety audits, the companies can use it to do an initial survey of themselves first and draw the appropriate conclusions to improve their management system in the field of the prevention of major accidents.

The Chemical Risks Directorate carries out M.E.S.-inspections in all companies with a notification obligation as a result of the requirements of the Seveso Directive 82/501/EEC.

The M.E.S. is based on one of the most known and most distributed management systems, namely the international quality standard ISO 9001. This quality standard is the most complete of the ISO 9000-series of quality assurance standards in contractual situations. This series of standards has been applied for quite some time and with still growing success in many companies, in view of the certification of the quality system involved.

The requirements for quality systems of the ISO 9001 standard were not just copied. A certified quality system does guarantee product quality according to agreed product specifications and is not enough to control the process’ risks. The general requirements for an effective safety management system can be distracted from the quality standard by considering “safety” within the company as a “product” of which the quality has to be assured in a demonstrable manner.

The “contract” of which is spoken in the quality standard is the commitment of the company to comply with all (legal, regulatory or other) conditions necessary to exclude the accident risks or limit them to a minimum. The result of this approach is a management system for quality assurance in the field of safety.

The relation between the elements of M.E.S. and those of the quality standard ISO 9001 are demonstrated in table 1.

The structure of the M.E.S. runs parallel to the structure of ISO 9001 and is deliberately kept that way to maintain the compatibility with the quality system as much as possible. Companies that already have a certified quality system should therefore face little difficulties to build an analogue safety management system.

Table 1: Similarity of the M.E.S. with the quality requirements of ISO 9001

Section in M.E.S.
equivalent rubric

no. ISO 9001

1. Senior management responsibilities
4.1

2. Safety management system
4.2

4.5

3. Implementation of the safety standards
4.3

4. Design and modification of the installations
4.4

4.8

5. Purchasing and Working with third parties
4.6

6. Process control
4.9

7. Inspection and maintenance
4.10

4.11

4.12

8. Emergency planning
4.13

9. Corrective and preventive actions
4.14

10. Safety audit
4.17

11. Training
4.18

Glossary
GRPW
General Regulations for the Protection of Work in Belgium

- equivalent to the Occupational Safety and Health Act (USA)

 or the Health and Safety at Work Act (UK)




MES
Metatechnical Evaluation System




Safety service
Each company must have a safety service. The statutary duties of this service are defined in the GRPW regulations




Safety adviser
Head of the safety service of the company. He reports directly to the general manager and is the neutral person between the employer and the employees.




Safety committee
A comittee that is composed of an elected delegation of the employees and a delegation of the management. The safety adviser, as a neutral person, does the secretarial work of the comittee meetings. 




Recognised body
Erkend organisme

A recognised body is a private control company with an expertise in the subjects it controls that is recognised by the Belgian government. Most safety critical pieces of equipment have to be checked periodically by a recognised body (e.g. LPG-installations, electrical equipment)

1. Senior management responsibilities

1.1 Safety policy


1. Is the company’s policy with respect to safety in general and to the prevention of major accidents in particular stated in a written document, signed by the general manager?
By “general manager” is meant: the person with responsibility for day-to-day management of the operating establishment

This policy statement should preferably be drawn up by the general manager of the operating establishment in person.  By signing the policy declaration, the general manager emphasises closed end commitment to safety in closed end company.

The new Seveso II Directive (Council Directive 96/82/EC of 9 December 1996) requires the operators involved to lay down a prevention policy in writing.

2. Is this safety policy statement distributed and explained throughout the company? 
The management’s commitment to safety must be clear to every employee. The distribution of the policy statement, with explanations, is essential for this.

Posting the policy statement on notice boards is a good way of making it permanently known throughout the company.  However, it is important to chose the places where the policy statement is displayed so that ALL employees are reached on a daily basis. 

An oral explanation of the policy statement clearly demonstrates the commitment of managers towards the safety policy.

3. Does the safety policy firmly express the will to comply with the best known practices beyond mere compliance with all legal safety requirements? 
A good policy statement not only defines the objectives, but also describes how the company aims to achieve them.

Compliance with the legal requirements is the minimum for attaining any valid safety objectives.

In accordance with the general principles of prevention, as formulated in the GRPW regulations, the safety measures should be in line with the state of the art.   The trend is for legislation to impose fewer and fewer detailed requirements; it is up to the companies themselves to keep up with developments and improvements within the industry, to evaluate them and apply them as appropriate.

4. Is this policy translated in clear objectives which are included in an annual safety action plan?
A policy statement is a dead letter if it is not translated into specific action plans for achieving the objectives.

The employer is obliged to draw up an annual action.

An annual action plan, to support the policy, must be drawn up by management. It should deal with discrepancies between the safety objectives on the one hand and the actual situation on the other. The results of internal safety audits are an obvious starting point in this connection.

5. Does the annual safety action plan lay down measurable objectives, responsibilities, available resources and clear deadlines?
An objective is measurable if is it possible to determine clearly when it has been reached.

For large companies, the practical implementation of an annual action plan can be carried out at the level of the different departments, on the basis of general guidelines drawn up by senior management.

6. Is the safety policy a systematic item on the agendas of senior management meetings?
It is essential for safety to be dealt with at management meetings in a systematic way.

The minutes of the meetings should demonstrate that safety policy is dealt with in the first instance, and that the subject of safety is not limited to noting accident figures or discussing a few acute safety problems.

It is advisable to set aside a periodic (e.g. monthly) meeting specifically devoted to safety (and possibly to other care systems such as quality and the environment).

7. Is the proper functioning of the safety management system monitored, evaluated and if necessary adjusted during these meetings?
The proper functioning of the safety management system should be apparent from the reports on this subject made by the various departments.

The subjects of the reports should follow from the different elements of the safety management system.

Examples of parameters indicative of the correct functioning of the safety management system include:

· status of carrying out planned inspections of safety critical components

· status of carrying out periodic risk studies

· status of carrying out risk studies prompted by projects

· status of carrying out actions arising from risk studies

· status of carrying out the annual action plan

· status of carrying out the annual training programme

· . . . 

8. Are accidents and incidents systematically discussed at these meetings in order to continuously improve the safety management system?
It is a generally accepted principle that the great majority of incidents and accidents have their root cause in the dysfunctioning of the safety management system.  Accidents and incidents thus form a valuable and not to be neglected source of information about the functioning of the safety management system.

Systematic analysis of accidents and incidents by management, with particular attention to the shortcomings of management, is therefore essential to making adjustments to the safety management system.  It will probably not be possible to deal with all accidents and incidents, and so it is recommendable to make a selection.

9. Does the safety adviser attend these meetings?
The safety adviser is one of the managers of the safety management system.  It is closed end responsibility as an independent observer to monitor correct application of the system.

1.2 Organisation


1. Are all responsibilities with respect to safety clearly defined in the job descriptions of every member of management?
By “clearly defined” is meant:

· written down, either in procedures or in general job descriptions;

· specific formulations making it clear beyond doubt what are and are not the responsibilities of the manager concerned.

The responsibilities of management are defined in art. 28septies of the GRPW regulations.

Para. 1 formulates the general principle:

“ ... the members of management are required to implement the measures laid down by the employer for protecting the safety and health of the employees...” 

Para. 2 lists some minimum tasks:

1. investigating incidents and near misses;

2. obtaining the opinion of the safety adviser and the industrial physician, in good time;

3. checking that the tasks are distributed in such a way that the different tasks are carried out by employees who have received the necessary training and instructions;

4. seeing that instructions for safety, health and hygiene at work are followed;

5. ensuring that employees have correctly understood and carry out in practice the instructions which they have received concerning safety, health and hygiene at work;

6. carry out effective inspections of equipment; drawing up a list of all irregularities discovered, and taking measures to deal with them.

2. Is the senior managers’ safety performance reflected in their performance appraisal evaluations?
The evaluation of performances implies the existence of criteria against which the performances can be measured.

This can be done on the basis of e.g. measurable, annual objectives for safety.

3. Can the company show evidence that it keeps up with the latest developments of the best available technology?
In one of the previous questions it was laid down that in its policy statement, a company should commit itself to keeping up with the best available technology.

The company must be able to show that the necessary measures have been taken to monitor the best available technology and to evaluate them for their applicability within the company’s own limits.

A minimum methodology is to assign clear responsibilities for this. For example, “specialists” can be appointed to keep up closely with certain fields: safety management, corrosion, hazardous area classification, detection, process control, personal protective equipment, risk analysis methods, etc. .

Keeping up with the best recommended practices can be done by:

· taking part in industry working parties on particular subjects;

· monitoring publications by producers’ associations (e.g. Eurochlor);

· monitoring codes and standards;

· monitoring specialised literature.

4. Does the company have a safety service?
Each company must have a safety service.

The safety service must be headed by a safety adviser.

5. Does the safety adviser actually report directly to the general manager?
For the tasks assigned to him/her by the GRPW regulations, the safety adviser must report directly to the general manager, not to an intermediate level such as the safety, environment or quality manager.

6. Is there at least once a month a structured meeting between the general manager and the safety adviser?
This is a formal indication of effective, direct reporting by the safety adviser to the general manager.

The meeting must be in private between the safety adviser and the general manager, and must be structured; i.e. the discussions must follow a set agenda.

7. Is the minimal time for the safety adviser’s (and his/her assistants’) performances formally laid down?
This is a formal obligation imposed by the GRPW regulations.

If the safety adviser also has assistants, the statutory tasks can be divided between the safety adviser and his/her assistants.

A proposal for this minimum time of performances must be made by the employer and submitted for approval by the representatives of the employees in the safety committee (or, in the absence of such a committee, the labour union representatives).  Any proposal for modifications must be dealt with according to the same procedure.

8. Is the safety adviser’s and his/her assistants’ safety training in compliance with the legal requirements?
This is dealt with in the Royal Decree of 10 August 1978.

The training depends both on the industry to which the company belongs and on the number of employees. 

9. Does the company comply with the legal requirements for establishing a safety committee?
The setting up of a safety committee is obligatory for companies with an average of at least 50 employees (by “employees” is meant persons with a contract of employment (manual workers, salaried employees, managers, home workers, crew members, etc.)).

By “company” is meant here the technical operating unit as determined by economic and social criteria, with the social criteria taking precedence over the economic ones.

10. Is the safety committee involved with the establishment of the safety policy?
It is indicative of a non-existent or poorly operating safety management system that meetings of the safety committee are mainly used as opportunities to report and deal with undesired situations. Practical problems should as far as possible be dealt with by management, in direct agreement with those involved. If the problem cannot be solved at this level, or if the problem is general in nature, then it is a suitable topic of discussion for the safety committee.

The fact that the organisation of safety policy is actually dealt with at the safety committee must be apparent from the minutes and reports of the committee discussions.

2. Safety management system

2.1 Documentation of the system

1. Does the company dispose of a plant safety manual in which the safety policy and the safety management system are described?
Such a manual must cover at least the following:

1. management of the applicable safety standards;

2. procedures for managing the design and design modification of installations;

3. a checking procedure for the start-up of new installations;

4. a procedure for managing modifications to installations;

5. the carrying out of periodic process safety studies;

6. a purchasing procedure;

7. an entry inspection procedure for dangerous substances;

8. a procedure for working with third parties;

9. management of operational procedures and working instructions;

10. a permit-to-work system;

11. management of periodic inspection programmes;

12. management of general safety inspection programmes;

13. management of maintenance programmes;

14. a procedure for managing emergency planning;

15. a procedure for investigating accidents and incidents;

16. management of training programmes;

17. management of the safety audit;

The safety manual must in the first instance specify what the safety aspects of the above subjects are, and how they should be managed.


In general, there are two possible approaches to this:

· either a separate procedure may be laid down for the safety aspects,

· or these aspects may be incorporated in procedures that also cover other aspects of the same subjects. 

In both cases, the procedures must be managed by the safety management system.

2. If the company does not have such a plant safety manual, does the company have a list giving a survey of all procedures, guidelines and operational instructions within the framework of the safety management system?
In addition to this list, the company must be able to show that each document is managed with regard to the safety aspects.

3. Is this plant safety manual or this list regularly updated?
As evidenced by the information regarding the latest amendments

2.2 Management of documents


1. Is it clearly stated who is responsible to write and approve safety-related documents within the company?
By “safety-related documents” is meant the safety Manual and all procedures, guidelines and instructions relevant to safety.

2. Is a provision made to mark date and sequence number of changes on each document?
This information is essential for managing the documents.

3. Is there a distribution system to ensure that the right persons have the most recent version of the documents concerned?
A distribution list for all safety-related documents is essential for such a system.

4. Is there a system that ensures that invalidated documents are immediately removed or as such identified?
It must be clearly and unambiguously defined who is responsible for removing invalidated versions whenever the new versions become available.

The system whereby the recipient sends the old version back to the distributor on receipt of a new version is rather cumbersome but provides a good way of checking.

Another possible system is for each recipient to remove the old copy themselves. However, for this to work it is necessary for each user to be able to check at any time whether the copy in their possession is actually the latest version. This can be achieved by e.g. drawing up a list of safety-related documents and their revision numbers. This list can also indicate which procedures are being revised. Such a list must of course be updated whenever a procedure is revised (or is being reviewed).

5. Are changes indicated on the documents concerned?
Such a system avoids having to read the entire document in order to determine what changes have been made.

A recommended method is for each document to be accompanied by a page stating which changes have been made. This method also offers the possibility of adding short explanations of the reasons for the changes.

6. Is the person responsible for the periodic revision of the documents assigned?
Each safety-related document must be revised in a well-defined periodicity. A revision implies reconsidering the document in question.

In the context of MES, a document does not actually have to be amended to have been revised. However, it is necessary for the date of the latest revision to be indicated on the document.

3. Implementation of the safety standards

The safety standards play the same role in a safety management system as a contract plays in a quality management system.

The MES makes a distinction between two types of safety standards.

The first type comprises the legal requirements and regulations that apply within the company. These form the contract between the company and society, and usually contain general obligations to produce results.

The second type comprises all the specific technical standards (codes, norms, recommendations, etc.) which the company itself has to draw up in order to comply with these general obligations to produce results.

1. Is there a documentation system to follow-up and keep records of all relevant legal and regulatory safety requirements within the company?
If the company is to fulfil its “contract with society”, it must of course be aware of the contents of this contract.

For this it is necessary for the company to have identified all the regulations relevant to itself.

It is also necessary to lay down who is responsible for studying new safety regulations to see whether they apply to the company, and for ensuring that they are complied with.

2. Are the technical standards to ensure a safe design and a safe operation of the installations concerned formally laid down by the company?
By “technical standards” is meant all of the technical and operational regulations which a company imposes on itself and which are binding on its personnel.

Standards reflect the accumulated experience of years of industrial activity. They offer reliable, proven solutions to specific problems. This includes both the company’s own experience and information from outside sources, in the form of codes, recommendations, guidelines, publications etc. The company should make itself acquainted with this experience and information, assess how much of it is relevant, and incorporate it in its own standards as necessary.

The term “code” generally refers to detailed, technical construction regulations. Classic examples are codes for the design and construction of mechanical components such as atmospheric tanks, pressure vessels and pipework systems.

The terms “recommendations” and “guidelines” are used more for regulations managing the concept and management of installations. They usually refer to general types of installations, for example installations for atmospheric storage of flammable substances, storage of LPG or chlorine, warehouse storage, etc.

3. Do these standards include rules to establish process safety systems?
These rules are essential for ensuring that safety systems are designed in a uniform, consistent manner, and for carrying out risk studies to check whether the risks are properly managed.

The rules in question must basically define the level of reliability in accordance with the risk involved. 

In order to define the risk, a rough classification can be made of the severity of the hazard and the probability of its occurring. The task of classifying the risk can be considerably simplified by taking into account only the severity factor, without having to compromise safety. The probability factor can then be provisionally taken into account by making a distinction between “failures” that directly give rise to an incident, and those that only have an indirect influence.

The reliability of safety systems is influenced by various parameters, including (but not limited to) the following:

· redundancy or tandeming of safety mechanisms;

· whether or not redundant safety systems are completely separate (without shared components);

· the type of PLC or processor used;

· the fail-safe character of the components;

· the number of demands on the system necessary to trip it (e.g. “1 out of 2” logic or “2 out of 2” logic); 

· procedures and safety measures to prevent safety mechanisms being overridden;

· type and frequency of inspections carried out with regard to safety systems.

4. Are the responsibilities for the management of these standards assigned?
The standards used internally must be modified whenever modified versions are published of the codes, recommendations, guidelines or other publications on which they are based.

The internal standards may also be modified on the basis of the company’s own experience.

4. Design and modification of the installations

The term “design” here refers both to the design of completely new installations and to the design of important modifications or extensions to existing process installations. A design activity is typically a well-planned modification, often preceded by the necessary study work and carried out in various stages.

Part 4.7 of the questionnaire deals with “modifications to installations”. This refers to unplanned modifications, usually carried out as part of production or maintenance in order to deal with more acute operational problems.

4.1 General


1. Are all activities with regard to the design and modification of the installations carried out in a controlled manner?
As mentioned in the introduction to this part of the questionnaire, the MES uses particular definitions of the terms “design” and “modification of installations”. This distinction was introduced because it corresponds to the approach which is used by many companies and which is also found in the literature related to safety management.

Of course not every company is obliged to make the same distinction; a company can for example opt for a single procedure that covers all possible modifications to an installation.

It is essential for ALL possible modifications to installations, which can have an influence on process safety, to be carried out in a controlled manner.

It is therefore necessary to check all procedures relating to modifications to process installations — ranging from the tiniest modification to the design of a new installation — in order to make sure that between them they cover the whole area. A necessary condition for carrying out this procedures is that the scope of application of each procedure is defined unambiguously, and that all possible mechanisms that can lead to modifications are covered.

2. Is there a procedure to manage the design processes?
Depending on the structure of the safety management system, there can be one or more procedures for managing design processes.

It is possible that there are separate procedures for safety aspects and design activities, with various other procedures for other aspects (quality, financing, etc.).

Another possibility is to include the safety aspects in a single procedure that also covers other aspects of the design activities.

In both cases, the procedure must be managed.

3. Does this procedure unambiguously specify which design activities it covers?
As already mentioned in the notes to question 1, the scope of application of the procedures relating to design and modification of installations must be clearly defined.

If the company divides its design activities into design of new units on the one hand, and design of important modifications to existing units on the other (not to be confused with “modification of installations”), the corresponding procedures must both be taken into account in questions concerning the design. 

4. Does this procedure also include the management of design activities done in collaboration with third parties?
A “third party” can be an independent consulting engineering firm, or, in the case of a multinational, a design department based in a different business unit (perhaps in a different country). “Collaboration” may mean contracting out the entire project (turnkey formula) or only part of it.

In the case of contracting out, the design procedure must ensure that the same safety requirements are followed as if the company or business unit were to carry out the project itself.

The procedure must at least cover management of the following aspects:

· definition of standards;

· definition of rules for construction of safety circuits;

· carrying out risk studies;

· delivery and commissioning of the installation.

5. Does this procedure ensure a planned progress of the design process?
Design activities are carried out in various stages. The stages that have to be gone through must be clearly defined (the various stages themselves may depend on the size of the project).

Each stage must conclude with a report, with written approval given by the person responsible for deciding whether or not to go on to the next stage.

It must also be clearly laid down which persons are involved in the different stages, and which safety studies have to be carried out.

6. Does this procedure ensure that the safety adviser is involved in the design process?
The safety adviser must at least check whether those provisions of the procedure, which relate to safety are followed. There are also the statutory tasks relating to commissioning of installations.

7. Does the design procedure ensure the writing of the necessary operational instructions?
By “operational instructions” is meant both the instructions for control room operators and the instructions for manual jobs in and around the installation.

The design procedure must clearly specify who is responsible for drawing up, verifying and approving the operational procedures, and must also specify in which stage of the design these procedures must be drawn up.

8. Does the design procedure define the safety critical components of the designed installation?
The safety critical components include:

· components whose failure could lead directly to a major accident (e.g. a flexible hose connection);

· components whose failure creates the necessary preconditions for a major accident occurring (e.g. an inerting system);

· all safety devices, both mechanical and instrumental;

· all means of limiting the potential damage (including emergency equipment).

Definition of safety critical components is essential for correct documentation of process safety and for drawing up the maintenance and inspection programmes.

9. Does the design procedure ensure that safety critical components are included in an inspection and maintenance programme?


4.2 The preliminary hazard evaluation

1. Does the design procedure include a preliminary hazard evaluation?
The objectives of the preliminary hazard evaluation are to:

· maximise the intrinsic safety of the process;

· clearly define and describe hazards, which cannot be eliminated, with a view to further risk studies and defining the safety concept.

Note that a deliberate distinction is made between a hazard study and a risk study. A “hazard” is the intrinsic property of a chemical substance, a reaction (desired or undesired) or a process, to cause damage. 

A “risk” refers to the probability of an undesired event or combination of circumstances occurring, so that an inherent hazard becomes an actual threat.

The hazards of a substance include among other things: toxicity, flammability, potential energy (energy that can be released by decomposition) and reactivity.

The hazards of a reaction system relate to the reaction products and the possible energy that can be released.

The hazards of a process (i.e. a particular process step or a unit process) relate to the process conditions that can be expected. For example, storage of gas as a liquid under pressure carries the risk of a BLEVE. In the case of an atmospheric tank, air can enter when the tank is emptied, which in the case of certain dangerous substances can result in hazardous conditions.

2. Does this evaluation include the analysis of the hazards inherent in the substances and processes involved?
A hazard study starts with the systematic inventorisation of:

· all substances involved;

· all possible undesired reactions of these substances;

· all (desired) reaction systems.

· all process steps (unit processes).

For this purpose, it is necessary to gather all possible information about these four subjects. This involves:

· consulting product data sheets;

· consulting the relevant incident and accident cause analyses;

· consulting previous hazard studies;

· {0>het raadplegen van standaarden, codes, aanbevelingen, publicaties, ...<}0{>consulting standards, codes, recommendations, publications etc.;0}
· carrying out the necessary tests, or having them carried out, e.g. to determine the runaway behaviour of substances and reaction systems;

· etc.

3. Is this done according to a fixed methodology?
The defined methodology must guarantee that all substances, reactions and processes involved are examined, and that all pertinent questions are asked in connection with their potential hazards.

4. Does this evaluation aim at an intrinsically safe design?
The procedure for the preliminary hazard evaluation must clearly specify that the possibilities for achieving intrinsic safety must be examined.

In order to ensure that the designers take this seriously, the procedure may list a number of possibilities for achieving intrinsic safety, and there may be a requirement to provide written explanations of this aspect of the design.

Examples of possibilities for achieving an intrinsically safe design include the following (in question form):

· Can dangerous substances be replaced by less dangerous ones?

· Can quantities of dangerous substances be limited (e.g. by minimising intermediate storage, using compact units, etc.)?

· Can dangerous substances be used in diluted form, in order to reduce their danger potential?

· Can dangerous substances be used in gaseous instead of liquid form?

· Can less severe process conditions (pressure, temperature, etc.) be used?

· Can the adiabatic final temperature of the reaction systems be lowered (by using solvents, by using a catalyst which is deactivated at a certain high temperature, etc.)?

5. Does this evaluation include the choice of the most appropriate site of new installations on the concerned industrial compound? 
A particular form of intrinsic safety, which only applies to the construction of a new unit, concerns the location on the plant site. In this case it is necessary to consider not only the hazards which the new installation poses for the surroundings, but also the hazards which the surroundings can pose for the new installation.

6. Are the results of this evaluation documented?
Documentation of all aspects of a preliminary hazard evaluation is essential for the following reasons:

· A clear description of the hazards is a necessary input for carrying out all further risk studies.

· A clear description of the hazards is necessary for correct reporting as required by the Seveso Directive.

· The documentation of the investigation into intrinsic safety provides proof that this has been taken into account.

7. Does the design procedure ensure that the results of the preliminary hazard evaluation are systematically translated into a clearly described safety concept?
The definition of the safety concept must be done at the same stage as when the process and instrumentation diagrams are drawn.

The safety concept is arrived at on the basis of:

· the preliminary hazard evaluation: as the design becomes more detailed, the hazards can be translated into a more detailed description of the risks;

· standards, codes, recommendations etc. that relate to the concept of an installation (standard solutions for standard problems);

· any risk analyses performed in the meantime on the basis of the preliminary process diagrams.

Examples of safety concepts at a general level include:

· control of explosive atmospheres by inerting;

· control of runaway reactions by means of safety mechanisms for the initial conditions (or by use of a killing system, or a safety valve leading to a retention vessel, etc.);

· controlling leaks of particular substances by means of packing-free pumps.

At a more detailed level, defining the safety concept means for example:

· defining safety circuits and their reliability;

· dimensioning of bursting disks and safety valves.

8. Does the design procedure, to that effect, refer to the rules for the construction of the necessary safety systems? 
These rules also form the subject of question 3 of section 3, namely “safety standards”.

4.3 Evaluation of the design


1. Does the design procedure ensure a systematic risk analysis of the process and instrumentation diagrams?
The aim of this risk analysis is to check whether the design, in the form of the detailed process and instrumentation diagram, is able to sufficiently control all risks.

2. Does the procedure specify which risk analysis techniques are to be used?
The analysis technique chosen should include the following aspects:

· a method of identifying the risks in a systematic way;

· assessment of the risks identified (i.e. making an assessment of their probability of occurrence and their severity);

· summing up the measures laid down in the design for controlling these risks;

· evaluating whether these measures are sufficient;

· determining any extra measures or actions necessary to make improvements.

The desired level of analysis (i.e. the depth of the analysis or the level of detail of the study) will depend on the risks associated with the installation concerned, together with the complexity of the design and company’s experience with similar processes. For installations with a high risk potential, the final design should be submitted to a HAZOP study or an in-depth fault/effect analysis, while for installations with a low risk, use of a suitable checklist should be sufficient.

In practice, there are different possibilities for deciding which analysis technique to use. A first possibility is to delegate the choice to a manager or group of managers. A second possibility is to lay down clear rules on the basis of a quantitative estimate of the risk (e.g. using a hazard indexing method), or on the basis of qualitative criteria (such as the presence of certain substances or reaction systems, the degree of complexity and the experience).

3. Are there implementation guidelines for each risk analysis technique?
These guidelines must state clearly how the techniques should be applied in practice.

Such descriptions must provide answers to the following questions:

· in which way should the installation be broken down into smaller parts?

· which questions should be asked concerning the different parts of the installation?

· which method should be used for evaluating a risk once it has been identified?

· which method should be used for keeping notes during the carrying out of the risk analysis?

4. Do these guidelines indicate who should be part of the risk analysis team?
It is important for sufficient core disciplines to be present on the analysis team. It is also recommended for at least one team member to have extensive experience with day-to-day operation of the installation in question (in the case of a design modification) or of a compGRPWle installation (in the case of a new installation).

5. Do these guidelines demand sufficient objectivity of the team leader with regard to the project?
The leader of the analysis team is responsible for ensuring that the risk analysis technique is applied in the correct manner. This means among other things ensuring that sufficient attention is paid to remarks made by members of the team.

If the team leader is too closely involved with the project, there is a possibility that he/she will be inclined to disregard certain critical remarks that could have far-reaching consequences for the project, so that these are not included in the further assessment.

6. Is the team members’ training in the analysis technique to be applied included in the procedure?
All team members must be familiar with the ground rules of the analysis technique.

The team leader must have in-depth knowledge of the analysis technique, and must have sufficient experience in applying it.

7. Is the writing of a final report for each risk analysis included?
The final report must cover at least the following:

· the names of those taking part in the safety study;

· a list of actions to be taken, drawn up in order of priority, with responsibilities assigned for carrying them out.

8. Will the responsibilities for the implementation and the follow-up of the actions that result from the risk analysis be assigned?
The persons in question must ensure that all the actions are taken within the agreed deadlines.

4.4 Detail planning and verification of the final design

The detailed planning is the stage in which the process and instrumentation diagrams are worked up into construction plans. In the literature, this activity is described as “engineering”.

1. Does the design procedure include the selection of all standards and rules with respect to the construction of the installation?
The standards can relate to the mechanical, electrical or electronic characteristics of components.

2. Does the design procedure include an analysis of the possible corrosion phenomena with respect to the choice of the most appropriate construction materials and the determination of the necessary corrosion allowances?
This analysis is essential to ensure the integrity of the process equipment.

3. Does the design procedure include a systematic analysis of the process risks of constructional nature?
In addition to the hazards inherent in substances, reactions and processes, the integrity of an installation can also be compromised by mechanical and physical effects.

Identification of these effects can be systematised by e.g. using a checklist.

By way of illustration, below is a non-exhaustive list of problems of mechanical nature which can affect a pipework system:

· mechanical stresses in various load scenarios;

· thermal stresses;

· vibrations introduced by pumps and compressors;

· water hammer effect, condensation forces, cavitation forces;

· fluid confinement;

· weak points: sight glasses, expansion bellows, flexible hose connections, small sections of pipe;


· problems connected with the existence of “dead ends”;

· stability of pipework supports;

· embrittlement caused by rapid cooling.

4. Does the design procedure include a systematic analysis of the ease of inspection and the ease of maintenance of the installations?
A minimum methodology is to formally involve the maintenance and inspection departments in the design process, in particular in the detail planning stage.

Examination of the ease of inspection and maintenance can be further systematised by using checklists.

Ease of inspection means for example that:

· safety critical instruments can be tested without the installation having to be shut down;

· closed spaces that have to be inspected internally have a sufficient number of man holes;

· measuring points are easily accessible (for corrosion measurements, local indicators, etc.).

Ease of maintenance means for example that:

· pipes can be made completely free of substances (with a suitable number of drain points);

· safety valves and bursting disks are easy to remove.

5. Does the design procedure include a verification of the final design for compliance with all legal requirements?
This presupposes that all relevant legal requirements must have been listed as such, and that responsibilities have been assigned for checking whether they have been complied with.

6. Does the design procedure include the validation of the final design prior to release?


4.5 Construction and inspection before start-up

1. Does the design procedure include the necessary tests and checks during construction?
The tests to be carried out must be defined, and responsibilities assigned for carrying out and supervising the tests:

Examples of tests are:

· radiographic inspection of welds;

· water pressure testing.

Examples of checks are:

· conformity of the electrical installations with the statutory regulations;

· checks relating to steam vessel regulations.

2. Does the design procedure include a delivery stage in which the compliance of the assembled installation with the construction plans is checked systematically?
The checks mentioned in this question may be carried out during a different stage of construction, which is not referred to as “delivery” by the company concerned.

3. Is there a procedure that controls the commissioning of the installations?
This procedure must form part of the design procedure, or at least fall within the same field of application as the design procedure. In the latter case, its application must also be managed by the safety management system.

4. Does this procedure include the testing of all safety control loops before start-up? 
The safety control loops must be 100% tested before the substances are introduced into the installation.

5. Does this procedure include a formal approval by the safety adviser?


4.6 Design documentation


1. Are all pieces of equipment and accessories that are important with regard to safety identified?
Section 4.1 of the questionnaire already asked whether the design procedures require the definition of the safety critical characteristics of the installation under design.

This question concerns the correct documentation of the identification process. For each installation there must be an up-to-date list of all safety critical components.

This also applies to older installations that weren’t covered by a design procedure that required the  definition of safety critical components.

2. Has the company the design specifications and operational characteristics of each safety-relevant part of the installation at its disposition?


3. Is there a guideline that specifies which information is to be included in a process and instrumentation diagram?
Process and instrumentation diagrams must show:

· all process pipes;

· all utility pipes;

· all shut-off valves, including drains and manually-operated valves;

· all instrumentation;

· all safety systems.

The measurement and regulating logic may appear on a different plan (sometimes referred to as “function plans”).

4. Is there a guideline for drawing up hard and soft wiring diagrams on which the connections between the measurement and control equipment and the control system are indicated?
These diagrams are normally referred to as “electrical wiring diagrams”. They show the connections between the sensors, logic solver (e.g. process computer or PLC) and actuators.

5. Is there a guideline for the documentation of the software steering of measurement and control equipment?
Computer code is usually intelligible only to programmers (and then only if the code is properly documented). The process control logic must also be available in a form intelligible to process and production engineers (e.g. logic diagrams).

6. Does the company have piping specifications?
They show the following information for each pipe:

· dimensions and construction material;

· the standards used;

· process conditions;

· the recommended gaskets to suit the process conditions (type, materials, and standards used);

· the recommended valves to suit the process conditions (type, construction materials, and standards used, etc.);

7. Does the company have all the necessary hazardous area classification plans?


4.7 Control of modifications to the installations 

1. Are all modifications to each installation documented?
For each installation there must be a list of modifications carried out. One important item that must be included in the documentation is the reason for the modification.

2. Is there a procedure to manage the safety aspects of modifications to process installations?
As already explained in the introduction to part 4 of the questionnaire, this refers to all unplanned modifications. Such modifications are usually carried out on instructions from production or maintenance.

3. Does this procedure unambiguously determine which modifications it covers?
The procedure must unambiguously define what is meant by “modifications to an installation”. In this connection it is also helpful to specify in the procedure what is not considered as a “modification”.

4. Does this procedure include a risk analysis of the modifications to the installations?
This procedure must clearly specify in which cases a risk analysis has to be carried out, and which technique should be used for the analysis.

The procedure may lay down objective criteria for this, or may assign responsibility to a certain person for taking the decision.

5. Does this procedure include the documentation of the results of this risk analysis?


6. Will the responsibilities for the implementation and the follow-up of the actions that result from the risk analysis be assigned?


7. Is the approval of all modifications included?


8. Does this procedure include the updating of all relevant process documentation?
Relevant process documentation includes among other things the following:

· process and instrumentation diagrams;

· block diagrams, with the process control logic;

· electrical wiring diagrams;

· lists of critical installation components;

· operational procedures and instructions.

The procedure must clearly specify who is responsible for carrying out these amendments, and within which period.

9. Does this procedure also include the management of temporary modifications?
Temporary modifications are a special case of modification, and therefore demand special attention.

It is possible that certain aspects of the procedure for modifications may not need to be followed, for example amending all process documentation. However, this of course does not mean that temporary modifications do not have to be documented.

It is essential to ensure that a temporary modification is not allowed to become permanent without any further procedure. For this reason, there has to be a specified time limit for temporary modifications. Once this limit has been reached, the modification must be reconsidered.

10. Does this procedure include a check of all modifications made prior to their release?
The purpose of this checking is to ensure that the procedure has been correctly followed, and that the modification has been carried out as required.

11. Is there a guideline to ensure that the readjustment or deactivation of the process safety systems is done in a controlled manner?
This is also a special case of modification. Such modifications are often temporary in nature.

Readjustment can mean e.g.:

· changing the activation setting and blowoff capacity of a safety valve;

· changing an alarm threshold;

· changing the setting at which a circuit trips.

Deactivation of a safety device can mean e.g.:

· overriding a safety device at the process computer;

· bypassing electrical contacts;

· closing a shut-off valve before a bursting disk or safety valve.

“In a controlled way” implies that a member of management has to give formal (i.e. written) authorisation. Depending on the criticality of the safety device, this responsibility must be higher up the line, or the modification must even be made physically impossible.

In the control room there must always be an overview of which safety devices are deactivated at any particular moment.

4.8 Periodic review of the design

1. Is there a procedure for the periodic review of the safety analyses of all process installations?
This of course is a safety-related procedure. Management of this procedure must be included in the safety management system.

Under the terms of the new Seveso Directive, the frequency has been reduced from 10 to 5 years.

The aim of this periodic review is to take account of:

· new insights into the identification and evaluation of risks;

· new insights into the desired safety level;

· modifications to the installation, and experience gained with it;

· developments in the state of the art.

2. Does this procedure specify which risk analysis techniques are to be used?
In principle, the same type of risk analyses should be carried out for this purpose as for evauation of the design (item 4.3).

3. Are there implementation guidelines for each risk analysis technique?
These guidelines must state clearly how the techniques should be applied in practice.

4. Do these guidelines indicate who should be part of the risk analysis team?
It is important for sufficient core disciplines to be present on the analysis team. It is also recommended for at least one team member to have extensive experience with day-to-day operation of a compGRPWle installation.

5. Do these guidelines demand sufficient objectivity of the team leader with regard to the project?
The leader of the analysis team is responsible for ensuring that the risk analysis technique is applied in the correct manner. This means among other things ensuring that sufficient attention is paid to remarks made by members of the team.

If the team leader is too closely involved with the project, there is a possibility that he/she will be inclined to disregard certain critical remarks that could have far-reaching consequences for the project, so that these are not included in the further assessment.

6. Is the team members’ training in the analysis technique to be applied included in the procedure?
All team members must be familiar with the ground rules of the analysis technique.

The team leader must have in-depth knowledge of the analysis technique, and must have sufficient experience in applying it.

7. Is the writing of a final report for each risk analysis included?
The final report must cover at least the following:

· the names of those taking part in the safety study;

· a list of actions to be taken, drawn up in order of priority, with responsibilities assigned for carrying them out.

Note that worksheets of the analysis sessions must be kept, together with the drawings used.

8. Will the responsibilities for the implementation and the follow-up of the actions that result from the risk analyses be assigned?
The persons in question must ensure that all the actions are taken within the agreed deadlines.

5. Purchasing and Working with third parties

5.1 Purchasing of process equipment

1. Is there a procedure that covers the purchasing of process equipment?
Each component of a process installation must be regarded as “process equipment”. This covers vessels, piping systems, heat exchangers etc., together with all the electronic required for control and safety of the installation.

This procedure can be a separate safety procedure, or it can be a general procedure which in addition to safety also covers other aspects of the purchasing process (financial, quality, etc.).

In both cases, the procedure must be managed by the safety management system.

2. Is the compliance of the delivered process equipment with the requirements checked?
These requirements must be derived from the risk analyses carried out, and from the definition of the safety concept.

The aim of the checks is to see whether the process equipment delivered actually meets these requirements.

5.2 Purchasing of raw materials

1. Is there a procedure that controls the purchasing of raw materials?
This procedure can be a separate safety procedure, or it can be a general procedure which in addition to safety also covers other aspects of the purchasing process (financial, quality, etc.).

In both cases, the procedure must be managed by the safety management system.

2. Is there an acceptance control procedure for the delivered raw materials?
The purpose of the acceptance control is to check:

· that the correct product has been delivered;

· that the product meets the requirements for composition, presence of impurities, etc.

· or, in the case of unit packaging, that the labelling requirements are met.

5.3 Working with third parties

1. Is there a procedure for working with third parties?
This procedure can be a separate safety procedure, or it can be a general procedure which in addition to safety also covers other aspects of the purchasing process (financial, quality, etc.).

In both cases, the procedure must be managed by the safety management system.

2. Does this procedure include the selection and evaluation of third parties?
This concerns selection and evaluation on the basis of safety-related criteria.

These criteria must be documented for each third party, and must be regularly updated.

3. Does the selection of third parties take their safety performance into account?
Safety performance can be deduced from:

· own experience with this third party, if it has already worked for the company;

· the accident figures (frequency and seriousness) for the third party (this information can only be provided to the purchaser by the third party itself).

4. Is the presence of a safety management system a criterion in the selection of third parties?
For example, on the basis of a “Contractor Safety Checklist” certificate. Another possibility is for the company itself to investigate the third party’s safety management system, by means of a questionnaire.

5. Do the contracts with third parties specify the compliance with the company’s own safety rules?
The Act of 4 August 1996 on the welfare of employees in carrying out their work states:

The employer in whose premises work may be carried out by employees of outside companies is obliged (...) to conclude an agreement with the outside company which includes the following conditions in particular:

a) the outside employer undertakes to comply with those obligations, regarding the welfare of employees in carrying out their work, which are specific to the place where the employees come and carry out their work 

b) ...

6. Is a specific training programme for third parties provided?
The purpose of such a training programme is to provide the third party’s employees with information regarding:

· the risks which are particular to the company (where these apply to the work to be performed by the third party);

· the measures which are taken within the company to manage these risks, and which also have to be complied with by the outside personnel.

6. Process control 

6.1 Task analysis procedure

The chapter concerned with design covered risk analyses with regard to installations. The purpose of task analyses is to identify and assess the risks associated with carrying out manual operations.

1. Is there a procedure to identify and analyse all critical tasks within the company?
A task is critical if it can lead to a major accident when carried out wrongly.

Identification of critical tasks must be carried out in a systematic way. Two elements are essential for this, namely:

· an inventory of tasks;

· criteria for determining whether a task is critical or not.

The task analysis procedure must be managed by the safety management system.

2. Does this procedure assign the responsibilities for the performance of the task analyses and for the follow-up of the resulting actions?


3. Does this procedure specify a fixed methodology to perform task analyses?
A task analysis typically comprises the following steps:

· determining the different actions involved in carrying out the task (this can be done on the basis either of observation or of a detailed instruction or operational procedure, provided this corresponds with the carrying out of the task in practice);

· applying a methodology for identifying the hazards associated with each operation (using e.g. key words or checklists).

6.2 Operational procedures

The term “operational procedures” in this context refers to the instructions necessary for operating process installations. In principle, these are used by the operators in the control room.

1. Is there a procedure to establish operational procedures?
The procedures concerned specify how the operational procedures must be drawn up. This involves e.g.:

· who should draw up the operational procedures;

· how the procedures should be divided up;

· which information should be included:

· whether a task analysis for the operation is required.

2. Does this procedure ensure that the operational procedures cover each phase of the process?
At least the following stages should be distinguished:

· start-up;

· normal operation;

· normal shut-down;

· emergency shut-down.

This division can be further refined by making distinctions between the following stages:

· initial start-up;

· start-up after maintenance;

· start-up after emergency stop;

· control during maintenance and repair.

3. Does this procedure ensure that the most important risks inherent in the installation are included in the operational procedures?
The description of the risks should include among other things the following:

· description of the hazardous properties of the substances involved;

· descriptions of the process malfunctions that could lead to a major accident.

4. Are the operational procedures revised periodically?
Operational procedures are safety-related documents, and so have to be regularly reviewed.

The review process must at the minimum involve checking whether the operational procedures are sufficiently clear, and whether they correspond to the practical situation.

5. Is there a system that formally controls the information handover at change of shifts?
Transfer of information between shifts is typically by means of a logbook. It is recommended to use fixed headings, and for the head of the new shift to sign the logbook as having been read.

Information which must always be passed on includes:

· malfunctions or trends to be monitored;

· incidents and accidents;

· maintenance work in progress, and current permit-to-works;

· safety circuits that have been deactivated.

6.3 Operating instructions

The term “operating instructions” in this context refers to the regulations for carrying out manual tasks in the process installations.

1. Is there a procedure to establish operating instructions for the performance of routine critical tasks?
A routine task is a task that is carried out with sufficient regularity for it to form the object of an instruction.

The definition of a critical task has already been given in part 6.1.

2. Do these operating instructions prescribe the necessary personal protective equipment?
The operating instructions must clearly state which items of personal protective equipment are to be worn when carrying out the work.

3. Are operating instructions revised periodically?
The review process must at the minimum involve reading the work instruction to check whether they are sufficiently clear and correspond to the practical situation.

4. Are general rules of conduct stated formally?
General rules of conduct are to be considered as safety regulations that apply generally.

Examples include:

· obligatory wearing of personal protective equipment (hard hat, safety footwear, goggles);

· no smoking within the plant;

· no radios, GSM’s, matches, lighters etc. to be carried into the plant;

· rules for accompanying visitors;

· obligatory reporting when visiting a department;

· prohibition against trouser legs being worn in boots, instead of outside boots;

· obligation to report unsafe situations;

· procedure in case of alarm.

5. Are these rules of conduct distributed and explained throughout the company?
This can be in the form of e.g. a small brochure. Certain rules require extra reinforcement in the form of pictograms.

6.4 Permit-to-work system

The purpose of a permit-to-work system is to ensure:

· safe carrying out of non-routine tasks for which there are no instructions;

· formal verification of certain critical safety regulations.

A permit-to-work is a document which gives a person permission to carry out a certain job, within a certain department, for a certain length of time, and which lays down the conditions under which this permission is given. This document must be drawn up in at least two copies. One copy must always be kept in the possession of the person carrying out the work, and the other in the possession of the section within which the work is carried out.



1. Has the company a permit-to-work system?
Such a system must be described in and managed by the safety management system.

2. Does this system ensure the analysis of the risks inherent in the job?
The purpose of a permit-to-work system is to lay down and/or verify safety measures. These must be based on an analysis of the risks inherent in the job to be carried out? These include risks for the person carrying out the job, as well as risks for the process installation.

For certain standard situations, a general risk analysis can be carried out, from which a basic package of safety measures can be derived. Examples are: entering enclosed areas, working with an open flame, opening pipes and vessels, and working at a height.

However, it is always necessary to check that there are no specific risks inherent in the installation where the job is carried out, or inherent in the job itself. A consultation between the person carrying out the job and the person in charge of the section where it is carried out is a minimum requirement.

3. Does this system ensure that all required safety measures are written down?
The required safety measures must be stated in writing on each permit-to-work.

The statement of measures that are standard for a particular type of job can be done by means of a special form for each type of job. In such a case, several permit-to-works may be necessary for carrying out one particular job.

Safety measures may include:

· the condition into which the installation must be brought before commencing work (e.g. free of substances);

· the type of equipment that may be used for carrying out the work (e.g. explosion-proof);

· measurements that have to be carried out (e.g. to test for an explosive atmosphere);

· personal and collective means of protection (e.g. scaffolding);

· measures to be taken with regard to emergency measures (e.g. safety watch, extinguishing equipment).

4. Does this system demand to lock out the installation in a safe state?
As already mentioned in question 3, one of the necessary safety measures can be to bring the installation in a safe condition.

This safe condition must be assured by means of reliable locking. Locking is reliable if measures are taken to prevent it being removed before the work is completed. This is achieved when for example both the person carrying out the work and the person controlling it have a key to the locking mechanism and both kays are needed to unlock it.

5. Does this system ensure that the permit-to-work is signed by the head of the section where the work is done?
The signing of the permit-to-work has a double objective:

· it is a guarantee that the section in which the work is to be carried out knows about it;

· it makes management take responsibility for the work being carried out under safe conditions. 

6. Does this system include an inspection on the spot before the permit-to-work is signed?


7. Does this system include a check of the permit-to-work at each change of shifts?


6.5 Personal protective equipment

1. Is the safety adviser consulted in the purchase process of personal protective equipment?
The safety adviser must take part in the preparatory activities for drawing up the order, and must sign the order form. Before the equipment is taken into service, the safety adviser must draw up a report stating whether the equipment complies with all the requirements.

2. Does the company purchase exclusively CE-labelled personal protective equipment?
This is an obligation imposed by the Royal Decree of 7 August 1995 concerning the use of personal protective equipment at work.

3. Is the necessary logistic support in place for distribution, maintenance, inspection and replacement of personal protective equipment?
The purpose of the logistic chain is to ensure that the necessary items of personal protective equipment are available at all times and are in good condition.

Each item of personal protective equipment is in principle for use by just one person. It may not be used successively by different employees, unless it is carefully cleaned, cleared of dust or disinfected each time there is a change of user.

Recording of the use of personal protective equipment may be necessary to check whether it is still usable. For example, the life of a gas filter depends on the duration and conditions of use.

4. Is there an instruction for each type of personal protective equipment that covers the way to use it, its maintenance and its inspection?
For each item of personal protective equipment, there must be the necessary instructions for the way to use it, its maintenance and its inspection.

These instructions for use must also state:

· under which circumstances the personal protective equipment must be worn;

· the risks against which the personal protective equipment protects employees.

5. Is periodic training in the use of personal protective equipment provided?


7. Inspection and maintenance

The purpose of inspections is to systematically detect undesired deviations and correct them in good time. They normally comprise activities such as measurement, investigation, testing etc., and comparison of the results with predetermined criteria, in order to verify that these criteria are met.

Preventive maintenance is intended to prevent weaknesses in the equipment developing into unacceptable defects, by e.g. systematically replacing, cleaning or regularly readjusting them.

Predictive maintenance is also intended to monitor the good condition and operation of the equipment involved, but within the MES it is viewed more as a form of inspection.

7.1 Periodic inspections


1. Is there a procedure to establish and manage periodic inspection programmes for the safety critical components of the installation?
An inspection programme defines which components must be subjected to which type of inspection at which times, and who is responsible for actually carrying out the inspection.

The management procedure, whose existence is the point of this question, must ensure that the inspection programmes are drawn up in an expert and controlled manner, regularly updated and correctly carried out at the proper times.

Questions 2 to 11 inclusive are based on a possible categorisation of safety critical components. However, the categorisation used here does not have to be reflected as such in the inspection programmes of the company, but all safety critical components are to be covered by a suitable inspection programme.

2. Does this procedure ensure that all equipment that is subject to regulatory inspections, is identified as such and is included in an inspection programme?
One special category of safety critical components concerns those for which inspection is specifically imposed by legislation (such as steam equipment, electrical installations, safety belts, propane/butane gas storage facilities, etc.). These components must of course also be included in the categories dealt with in questions 3 to 11.

3. Is there an inspection programme for instrumental safety control loops?
All safety systems are safety critical components. In principle, demand is placed on a safety system only when the normal process control systems fail, and it must be operational at these rare moments.

The MES makes a distinction between instrumental safety control loops and mechanical safety systems.

The following can be categorised as “instrumental safety control loops”:

· measurement of safety critical parameters;

· alarms;

· circuits;

· interlocks;

· emergency shut-down systems.

In order to ensure high availability of safety circuits, a periodic test programme is required. The method of testing must guarantee that:

· the complete operation of the safety circuit is tested (and not just the operation of individual components);

· the test is carried out under real-life conditions (but of course without creating uncontrolled dangerous situations).

It is possible that certain safety critical parameters may not be included in a safety circuit, but are periodically monitored by inspection in situ. Examples are: the flow rate of a continuous inerting flow, the pressure between a bursting disk and a safety valve, or a grounding indicator.

4. Is there an inspection programme for mechanical safety systems?
A number of “mechanical safety systems” are listed below, with an indication of what among other things may need to be inspected:


· safety valves
the opening pressure (by means of a pressure test);


· bursting disks
correct fitting, presence of dents or cracks in the plate, presence of corrosion or deposits;


· venting valves
free movement of mechanical parts;


· tank covers
weight of the cover, connection with the tank (hinges, chain);


· flame traps
possible mechanical damage, corrosion or obstruction;


· non-return valves
correct operation (by means of a test)


· bunds
sealing, presence of rainwater or other undesired substances.

5. Is there an inspection programme for safety signalling?
“Safety signalling” can be taken to include:

· pictograms,

· labelling,

· direction signs.

The inspection programme must ensure that the safety signalling remains present and is in good condition (visible and legible).

6. Is there an inspection programme for process vessels and piping?
Inspection of vessels and piping may comprise among other things the following:

· monitoring of corrosion and erosion (visually or by means of measurements);

· the condition of supporting structures (corrosion or sag);

· condition of seals and gaskets;

· condition of any flange protectors;

· condition of ground connections over flanges;

· condition of weak points (e.g. expansion bellows);

· condition of markings (e.g. colour identification, or valve coding);

· condition of protective paint or coatings;

· condition of insulation;

· correct operation of cathodic protection systems;

· monitoring of possible loads, such as introduced by e.g. heavy pumps or compressors;

· pressure tests.


An inspection programme for vessels and piping must take into account the risks associated with possible failures. The following factors are relevant in this connection.

· the dangers posed by the substances present;

· the process conditions present;

· the function of the process vessel or piping (e.g. cooling an exothermic process);

· any impairment of the process vessel or piping by the substances present (corrosion or erosion);

· the expected mechanical and thermal loading.

A proven method of drawing up such an inspection programme is to break it down into different categories of inspection. The categorisation of process vessels and piping can be done using e.g. a decision tree based on the factors listed above.

7. Is there an inspection programme for flexible hose connections?
Flexible hose connections are weak points in a process installation, and therefore demand special attention. The inspection of flexible hose connections must always comply with at least the instructions of the supplier.

8. Is there an inspection programme for fire fighting and emergency equipment?
Below is a list of possible firefighting equipment by way of illustration, indicating what may require to be inspected;


· sprinkler systems:
pressure in water and air pipes, correct position of valves (summer or winter), correct operation (practical tests);


· fixed monitors
correct operation (practical tests);


· wall-mounted fire reels;
leaks, correct operation (practical tests);


· hydrants and hose boxes:
leaks, contents of hose boxes, practical tests;


· smoke hatches:
correct operation (practical tests);


· fire pumps:
test runs, fuel reserve, capacity tests;


· fire water reserves:
the level in the tanks;


· fire water supply network:
correct position of valves, operability of valves, operation of automatic drains;


· fire doors:
doors not blocked in open position, correct closing;


· fire blankets:
availability;


· extinguishers:
availability, corrosion, sealing, expiry date, weight;


· fire trucks:
test drive, radio test, presence of necessary equipment.


Some examples of emergency equipment, indicating what may require to be inspected;


· gas suits:
sealing, cleanness, correct storage;


· gas masks:
operation of breathing valve, correct storage;


· filter cartridges:
sufficient number of cartridges of correct type, expiry date not exceeded;


· self-contained breathing apparatuses:
date of refilling of bottles, operation of automatic lung, sealing of mask, correct storage, cleanness;


· air compressors for breathing air:
presence of CO2, CO, water vapor or oil in the breathing air;


· emergency showers and eye baths:
accessibility, signing, correct operation (practical test), temperature of water, activation of any alarms;


· emergency radios:
radio test;


· emergency batteries:
level and density of electrolyte, practical operation (by simulating a power failure);


· stretchers:
strength, cleanness.

9.  Is there an inspection programme for detection, warning and alarm equipment?
Detection equipment covers both the fixed-mounted gas, smoke and fire detectors but also portable safety measurement equipment (e.g. explosion meters and acid meters).

By “warning” in this context is meant: alerting certain persons to the existence of an incipient fire or other danger (e.g. a gas release), with a view to rapid and appropriate emergency action.

An “alarm” is a signal that calls people to carry out well-defined actions, such as evacuating a particular zone to a safe place, or closing windows and shutting off the ventilation in buildings.

The alarm signals must be tested at fixed times that are known to everyone.

10. Is there an inspection programme for emergency lighting, smoke evacuation and similar systems?
If the normal lighting fails, the emergency lighting must enable the installations to be brought into a safe condition and the zone affected to be safely evacuated. The GRPW regulations lays down a number of provisions regarding emergency lighting.

The emergency lighting must be regularly tested for correct operation by switching off the electricity supply.

11.  Is there an inspection programme for first aid equipment?
The purpose of the inspection is to ensure that the prescribed first aid items (in first aid boxes or the victim treatment room) are present in sufficient quantities. Items with a limited lifetime must be replaced regularly.

12. Is there a method to determine the different inspection frequencies?
In determining the frequency of inspection, a number of factors must be taken into account:

· the lifetime or the failure frequencies of the component (e.g. as specified by the supplier, or on the basis of experience);

· the results of previous inspections;

· the degree of the risk in the event of the component failing.

For safety systems, the following apply in addition:

· the degree of the risk being guarded against;

· the importance of the safety system (is it a “last resort” or not?).

13. Is the way in which the different inspections are to be carried out determined?
The following aspects must be laid down:

· a clear description of the components that form the subject of the inspection;

· the various steps that must be gone through when carrying out an inspection;

· how the results of the inspection are to be assessed (does the component comply or not?);

· the preparations that have to be made for carrying out the inspection safely;

· the way in which reporting is to be carried out.

14. Are the inspection results registered systematically?
The recording must cover at least the following information:

· a clear description of the inspection carried out (what was inspected, the procedure followed, etc.);

· the time at which the inspection was carried out;

· the time of the next inspection;

· the identity of the person(s) carrying out the inspection;

· the findings;

· any action taken or to be taken.

For each inspection programme it is necessary to lay down where the reports are to be kept, and for how long.

The method of recording must also make it possible to see to what extent the inspection schedule has been followed.

15. Is the check of the good execution of the inspections included?
Supervision of the correct carrying out of procedures is an essential part of any management system.

The quality of the inspection work must also be monitored and assured in one way or another.

The intention is not for every inspection to be carried out twice or under supervision. One possible system is have randomly-chosen inspections carried out under discrete, unforced supervision, or to have them repeated by way of checking.

16. Is the follow-up of the actions resulting from the inspections included?
Responsibilities must be assigned and deadlines set for actions taken as a result of inspections. It is also necessary to monitor the correct carrying out of the actions.

17. Are the inspection programmes revised periodically?


7.2 General safety inspections

1. Is there a procedure that ensures periodic safety inspections by the members of management?
Such inspections take the form of safety rounds carried out by members of management in the different departments of the company.

These rounds form a full part of the tasks of management, as laid down in art. 28septies of the GRPW regulations, in particular point 6 of this article, which requires “effective inspection of the equipment to be carried out”.

These inspections should be supported by a certain methodology. This can be introduced by using checklists, or defining certain subjects that require special attention during the rounds. 

Just as important as the actual inspection is the fact that by carrying such inspection rounds, the management demonstrates to employees its commitment to safety.

Given the above, it should be clear that the phrase “on a regular basis” in the questionnaire is to be interpreted not as “annually” but rather as “monthly” or “weekly”.

2. Do the safety adviser and the representatives of the safety committee perform an inspection in each section of the company at least annually?
This is a formal task of the safety committee, as laid down in the GRPW regulations.

7.3 Maintenance 


1. Is there a procedure to establish and manage the preventive maintenance programmes covering all safety critical equipment of the installation?
Preventive maintenance involves carrying out maintenance work at fixed times.

Examples of periodic maintenance include:

· periodic replacement of bursting disks;

· periodic replacement of hoses and flexible connections;

· periodic replacement of pipes and vessels subject to acceptable but controlled wear;

· calibration of fixed and portable detection equipment;

· adjustment of safety valves;

· maintenance of emergency generating sets, fire trucks, fire pumps etc.;

· pipework painting programmes.

2. Is there a method for setting maintenance frequencies?
As with determining the frequency of inspection, it is necessary to take into account the following:

· expected lifetimes, as determined from the supplier’s specification and own experience;

· the degree of the hazard in the event of the component failing.

3. Will all maintenance activities be systematically registered? 
The recording must cover at least the following information:

· a clear description of the maintenance carried out (what exactly it involved, the procedure followed, etc.);

· the time at which the maintenance was carried out;

· the time of the next maintenance;

· the identity of the person(s) carrying out the maintenance;

· any findings and remarks;

· any action taken or to be taken.

4. Are the maintenance programmes revised periodically?


8. Emergency planning 

The general aims of the on-site emergency plan are: to limit, combat and deal with the possible consequences of undesired events with high danger potential, such as fires, explosions or releases of dangerous substances.

1. Is there a procedure to establish and manage an on-site emergency plan?
Note that it is not the emergency plan itself that is at issue here, but its controlled drawing up and management.

The responsibilities and the method to be followed for drawing up the emergency plan must be laid down. Some aspects relating to this are dealt with in further questions.

Management of the emergency plan includes among other things the following:

· distribution of the emergency plan;

· training for the emergency plan;

· updating and review.

2. Are the possible scenarios for major accidents identified for all installations?
The emergency plan must be built up on the basis of scenarios for major accidents within the company. This general principle must be formulated in the procedure for drawing up the emergency plan.

The major accident scenarios follow from the risk analyses for the installations, and relate to the “residual risks” that remain after all safety systems have been taken into account.

3. Are there emergency response strategies for each of those accident scenarios?


4. Are the operational emergency procedures, to be used by the personnel that operates the concerned installation, determined for each of those accident scenarios?
The persons in charge of day-to-day control of the installation are generally the ones who first discover the problem, and in every case they are the first who have to take a number of measures, such as the following (not necessarily in this order):

· activation  of warning or alarm signals;

· alerting the emergency service;

· bringing installations into a safe condition (e.g. by isolating critical components, or carrying out an emergency shutdown);

· activation of mitigating systems (water curtains or sprinklers);

· taking initial emergency action while awaiting reinforcements;

· evacuation of threatened zones.

5. Are the responsibilities for the execution of the operational emergency procedures assigned?
The persons and tasks involved  must be clearly defined and assigned, at each level of authority.

6. Is there a victim treatment room?
The room must be equipped with the necessary first aid resources, and must be located in a safe zone.

7. Are the neighbouring hospitals informed about the necessary specific treatment techniques?
In the first instance it is advisable to inform nearby hospitals in advance about specific forms of poisoning or injuries that can be expected, in order to improve the preparedness of the hospital in case of an accident. Further, there should be an exchange of information so that the company can select the most suitable hospital. Relevant questions that can be considered in this connection are:

· how much time does the emergency vehicle need in order to reach the company?

· will the hospital have sufficient capacity if there is a large number of victims?

· are certain hospitals more suitable than others for treating certain kinds of victims (e.g. burn injuries)?

In the second instance, arrangements must be made for passing on information along with the victims when they are taken to the hospital, concerning the type of injuries or poisoning suffered.

8. Does the emergency plan address the overall supervision and co-ordination by a central command post?


9. Does the emergency plan address the timely alerting of all appropriate off-site emergency services?
The emergency services concerned are those which under the on-site emergency plan can provide assistance in dealing with an emergency situation on the company’s premises.

In addition to the fire department, this can be an emergency service belonging to another company, for example the supplier of a certain substance, or a neighbouring company.

10. Does the emergency plan address the timely alerting of the competent authorities?
The Administration of Labour Safety must be informed immediately about any major accident. 

11. Does the emergency plan address the initiation of the off-site emergency plan in case of possible consequences outside the plant?


12. Are agreements made with neighbouring companies with regard to the emergency plan?
The arrangements in this case should refer to possible domino effects between neighbouring companies.

The arrangements should be made on the basis of mutual exchange of information about possible risks whose consequences may extend beyond the premises of the companies concerned.

13. Is the emergency plan established in consultation with the off-site emergency services?
The emergency services concerned are those which under the on-site emergency plan can provide assistance in dealing with an emergency situation on the company’s premises.

14. Is the emergency plan distributed in a controlled manner to all persons involved?


15. Is the execution of the emergency plan ensured in the event that the persons involved are unavailable?
The emergency plan must be capable of being carried out at practice at all levels within the company, both during the day and at night.

Further, the necessary measures must be taken for replacing the persons involved in case of absence (e.g. due to illness or holiday).

16.  Are the necessary emergency evacuation routes and assembly points formally determined and indicated on-site?
The emergency evacuation routes and assembly points can be formally defined by means of a plan.

The emergency exists and escape routes must be indicated by the required escape symbols.

17. Has the company its own emergency service?


18.  Is there a specific training and exercise programme for the emergency response personnel?
This programme must cover at least the following items:

· the risks involved, and scenarios for major accidents;

· evacuation of victims from danger zones;

· first aid.

A record must be kept of the training followed and the refresher courses planned for each member of the emergency service.

19. Is the on-site availability of the necessary first aid personnel ensured?


20. Has this personnel received an appropriate first aid training established in consultation with the industrial physician?
A record must be kept of the training received by every person concerned. Refresher courses must be provided at predetermined intervals.

21. Is there a central command post for the overall supervision and co-ordination of all emergency response activities?


22. Is this central command post located in a place with minimal risk to be affected by possible major accidents?


23. Are the necessary means for the central command post, to conduct all operations efficiently, prescribed?
The minimum equipment comprises:

· a copy of the emergency plan;

· the necessary communication equipment (for both internal and external communication);

· diagrams of the installations:

· a plan of the plant;

· the telephone numbers of the emergency services and the government departments to be informed;

· the telephone numbers of neighbouring companies.

This equipment may be supplemented with:

· information about the prevailing weather conditions;

· means for carrying out dispersion calculations.

24. Is there a system to track missing personnel using a registration of all personnel present on site? 


25. Is there a procedure to establish and execute a programme of emergency response and emergency evacuation drills?
These exercises must be based on the same major accident scenarios as used for drawing up the emergency plan.

It is essential for all people involved to participate in these exercises, both those in charge of day-to-day control of the installation and the members of the internal safety department.

26. Does this procedure include the evaluation of the execution of the emergency response and evacuation drills?
This evaluation must be documented. If changes are to be made as a result, the persons responsible for carrying them out must be appointed, and deadlines set.

27. Are arrangements made to allow all involved personnel to participate in the drills? 
The exercise programme must be drawn up so that all departments and members of personnel are covered within a particular period. Therefore it is of course necessary to ensure that people on different shifts are included.

28. Is the emergency plan re-evaluated and if necessary revised if the installation changes or if the dangerous substances involved change?


29. Is the emergency plan periodically revised?


9. Corrective and preventive actions

9.1 Accident / incident investigation

1. Is there a procedure to report and investigate accidents, incidents and near misses?
This procedure must be managed by the safety management system.

2. Does this procedure include a clear definition of an accident, an incident and a near miss?
The following definitions are commonly used for accident, incident and near miss:

· accident: an undesired event involving physical injury;

· incident: an undesired event involving only material loss;

· near miss: an undesired event that does not involve either physical injury or material loss, but which under slightly different circumstances could have been an accident or incident.

3. Does this procedure also apply to third parties?
The company itself should carry out an investigation into any accident with a third party, if this accident is due wholly or partly to shortcomings in its own safety management system. This is the case whenever the victim is a third party (and not one of the company’s own employees) purely by chance, or when the accident is due to faulty organisation for working with third parties (e.g. for providing information on risks and safety regulations).

4. Does the procedure indicate how to report an accident, incident or near miss?
The procedure must provide answers to at least the following questions:

· To whom should the report be made?

· Within what period after the event?

· What information should the report contain?

· Which form to use?

5. Does the procedure indicate how to perform the investigation?
A number of aspects must be defined by procedure also as regards the method of carrying out the investigation, namely:

· the responsibility for the investigation;

· the composition of the investigating team;

· guidelines for interviewing those involved, where appropriate;

· the methodology for determining the causes of the accident (in this connection it is also essential to pinpoint any shortcomings in the safety management system).

6. Are the representatives of the safety committee who have to do the first investigation in case of a major accident or incident, assigned?
The GRPW regulations state that the safety committee is responsible for appointing a representative to go immediately to the scene whenever there is an urgent reason and whenever a major accident, technical incident or poisoning is feared or has occurred.

7. Does the procedure ensure the writing of a report of the investigation?
The investigation report must include at least the following information:

· date and description of the incident;

· the causes of the incident;

· the recommendations formulated;

· the names of the members of the investigating team;

8. Does the procedure ensure the establishment and the follow-up of the actions that result from the investigation?
The procedure must lay down to whom the results of the investigation are to be reported, and who decides on carrying out the recommendations. These decisions must be documented (e.g. appended to the investigation report).

For those recommendations that are accepted, the deadlines and the persons responsible for carrying them out must be specified.

Finally, it must be clear who is responsible for seeing to it that the actions are actually carried out.

9. Is there a system for exchanging recommendations among the different divisions within the company?
The recommendations must be examined to see if they are applicable elsewhere within the company. This should be apparent from the investigation reports or other reports concerned.

9.2 Observation and reporting systems

1. Is there a system to report unsafe situations and dangerous occurrences?
This system must be available to all employees. Such systems generally require a campaign for motivating employees to make maximum use of the system.

2. Are reported non-conformities investigated and remedied?
Responsibilities must be assigned for investigating the shortcomings reported.

The person making the report should be informed within a reasonable period about the conclusions of the investigations into their report.

If certain actions need to be taken, the deadline and the persons responsible for carrying them out must be defined, and carrying out of the actions must be monitored.

3. Is there a search for all similar situations within the company?


4. Is there a system to collect suggestions for the improvement of safety?
Also in this case, the information gathered must be examined.

Employees can be encouraged to make active use of this system by spotlighting interesting suggestions, or by rewarding the persons responsible for making them.

10. Safety audit

The audits meant here are “compliance audits”: they are intended to examine to what extent the procedures and regulations in the safety management system are actually applied. This is fundamentally different from an audit in which the system itself is examined, in order to see whether e.g. the safety management system can be improved, or to see how complete the system is.

Within the MES, the latter type of audit fits in more with: 

· the responsibility of management to continually monitor the correct operation of the management system (see question 7 of 1.1);

· the regular review of all documents and of the management system (see question 6 of 2.2).

1. Is there a procedure for performing safety audits that cover all activities of the safety management system?
This procedure must be managed by the safety management system.

2. Does this procedure indicate the frequency at which these safety audits are to be held?
It is not always possible for each audit to examine in depth the complete safety management system in all departments.  The frequency with which the audit sessions are carried out must however enable ALL components of the safety management system to be covered within a reasonable period (2 or 3 years).

3. Does the procedure ensure the establishment of a safety auditing programme?
An audit programme specifies when which procedures, systems, etc. are to be audited, in which department and by whom.

The safety adviser must always be involved in drawing up the audit programme.

4. Does the procedure indicate how to perform the safety audits?
The procedure should provide answers to the following questions:

· What questions should be asked by auditors?

· To whom should the questions be put?

· How should the questions be evaluated?

· Which documents should be examined?

· How should these documents be evaluated?

Each auditor must receive the necessary training in carrying out the audit according to the procedure.

5. Does the procedure ensure the writing of a final report for each safety audit held?
This report must contain at least the following:

· the shortcomings found;

· proposals for measures to deal with these shortcomings;

· the results concerning the implementation of measures prompted by previous audits.

6. Are the results of the safety audits discussed by the senior management and turned into corrective actions?
This should be demonstrated by the reports of management meetings on this subject, and by the drawing up of specific action plans.

7. Are the results of the safety audits as well as the actions established by the senior management put at the disposal of the safety committee?
The results of the internal safety audits fall entirely within the type of information that the employer is obliged to submit to members of the safety committee. This article states among other things that the safety committee must be informed of, and be able to inform itself of, all information, reports, expert opinions and documents relating to safety, whether imposed by the GRPW regulations or otherwise.

8. Does the senior management follow up the effective implementation of the established actions?
This must be apparent from the reporting on this subject, and from minutes of management meetings held to discuss the carrying out of these actions.

11. Training


1. Is there a procedure for assessing the needs for safety training and for the inclusion of these needs in the appropriate training programmes?
The training requirements in the area of safety are determined in the first instance by the position held and the tasks carried out by the employee concerned. The training requirements must be defined for each position and each task. The procedure that forms the subject of this question must ensure that this training corresponds at all times to the training requirements of the position or task concerned.

In the second instance, it is necessary to take into account the training requirements felt to be necessary by the individual employee and his/her superior(s). This procedure should provide formal opportunities for evaluating the training requirements of each employee in matters of safety.

2. Does this procedure ensure the involvement of the safety adviser?
By virtue of his/her independent position, the involvement of the safety adviser in drawing up the training programmes should be seen as a certain guarantee that safety receives sufficient attention in these programmes.

3. Is the senior management explicitly responsible for ensuring that employees are only assigned to tasks for which they have received suitable training?
This task is formally imposed on management by art. 28septies of the GRPW regulations.

4. Are the frequencies for refresher training specified?


5. Is there a specific training for new employees?
This includes training for temporary employees, trainees and job students.

It goes without saying that a new employee has to undergo the full training programme specific to the position to be held by him/her. Such a programme generally consists of a general part that applies to a broad group of employees in the company, and a part specific to the position and/or the department in which the employee is to be employed.

The general part may for example include:

· introduction to the company’s safety management system;

· general safety regulations (rules of conduct);


· introduction to the emergency plan;

· first aid training;

· working with basic emergency equipment (fire extinguishers, hose reels etc.).

The specific part may for example include:

· hazards, risks and safety procedures specific to the department;

· use of personal protective equipment;

· permit-to-work and interlock system;

· risk analysis techniques.

6. Is there a specific training for employees that temporarily replace someone?
This presupposes that whenever personnel are reassigned on a temporary basis, a check is carried out to see whether the person concerned has received the necessary training for the new task.

7. Is there a specific training for transferred or reassigned employees?
This presupposes that whenever personnel are reassigned on a permanent basis, a check is carried out to see whether the person concerned has received the necessary training for the new task.

8. Is there a specific training when new technologies or equipment are introduced?
This implies that those responsible for the training programme must be systematically informed of new technologies and equipment by the design, production and purchasing departments.

9. Is the training status of each employee registered?
This record must include:

· which training courses have been followed;

· which training courses are still to be followed.

10. Is the assimilation of the subject matter of the training systematically evaluated?
There are various possible methods for this, such as:

· written and oral tests;

· practical tests;

· accompaniment by a more experienced employee, until it is judged that the person can carry out the task independently.


- 
 -


