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Abstract – The IECEx Scheme is presently structuring a system to achieve global acceptance for explosion protected equipment for hazardous locations. Scheme members declare that they will abolish national differences for product requirements in their countries during the coming years. The international scheme will greatly impact the free trade of explosion protected apparatus needed for the petrochemical and chemical industry if the scheme members recognize and accept harmonized worldwide IEC standards. The goal is to develop and maintain uniform product evaluation to protect users against products which are not in line with the required level of safety. The critical aspects are identified by a comparison of advantages and disadvantages of such a scheme. The experience with the European system of Notified Bodies and harmonized CENELEC standards is a good basis for consideration during the phase of establishing the IECEx Scheme.  The result of fast introduction of IEC standards can be visualized by specifying possible conflicts in the national regulations. This paper will address this issue from the perspective of four international certification organizations – PTB (providing an overview of the scheme), UL (providing a US perspective), CSA (providing a Canadian perspective) and LCIE (providing a European perspective).

I.  INTRODUCTION

Markets for trade in explosion protected apparatus are growing by merging. The abolition of national differences of the relevant standards is especially a condition for products used in hazardous locations. Furthermore, relationships between conformity assessment bodies such as testing agencies can help accelerate the merging of markets. This is the reason to establish a global scheme of accredited certification bodies and testing laboratories in order that one day the benefit of harmonized IEC standards will be realized, making it easy to find a product in the global market which users can trust.

II.  BASICS OF IECEx SCHEME
As many countries have their own National Standards and Certification Schemes, the movement of Ex equipment between countries is often impinged by the need to re‑certify/re‑test regardless of previous assessments, which of course adds to the final cost. Time is wasted by mostly formal, not technical approval procedures, and the final market access is delayed 
intolerably. The aim of the IECEx Scheme is to facilitate international trade of Ex equipment by eliminating the need for duplication of testing and certification [1]. It is a voluntary scheme with the intent of providing an internationally accepted means of proving product compliance with an IEC Standard. Success criterion will be the trust of the users in the reliability and quality of the scheme.

A.  Progress of International Standardization

The International Electrotechnical Commission (IEC) is the international organization responsible for Standardization in the electrical and electronic fields. Founded in 1906, the IEC is presently composed of more than 50 countries (National Committees) which collectively represent some 80% of the world's population that produces and consumes some 90% of electrical energy.

The IEC was formed as a result of the resolution of the Chamber of Government Delegates at the International Electrical Congress of St. Louis, USA, in September 1904. The organization is constituted as a corporate association with legal entity in accordance with the Swiss Civil Code. The object of the Commission is to promote international cooperation on all questions of standardization and related matters in the fields of electrical and electronic engineering and thus promote international understanding.

The work of IEC is carried out by Technical Committees and their Subcommittees in similar fashion to the preparation of national standards by their respective countries with the exception that Countries form the membership of Committees and not individuals. National member bodies act as focal points for the submission of comments and votes relating to IEC documents similar to ISO (the International Organization for Standardization).

IEC Technical Committee (TC) 31 ‑ Electrical apparatus for use in explosive atmospheres, is the parent committee for several subcommittees, each responsible for a particular IEC Standard covering a specific explosion‑protection technique. The TC 31 Committee prepares and maintains the IEC 60079 -Electrical apparatus for explosive gas atmospheres- series of standards. Basic of the design requirements is the Zone system, separating the hazardous areas in Zone 0, 1 and 2. The safe use of the apparatus is ensured under the condition that the user either has defined Zone areas according IEC 60079-10 ‘Classification of hazardous areas’ and has installed the apparatus according IEC 60079-14 ‘Electrical Installations in hazardous areas’. A safety level comparison between the Division and the Zone equipment is feasible but has to be done individually.

IEC TC 31 is currently working on revision projects (which include the preparation of new IEC Standards) to cover for example:

· Increased safety (IEC 60079-7)

· Flameproof enclosures (IEC 60079-1)

· Zone-2-apparatus (IEC 60079-15)

· Electrical Equipment for use in Combustible Dust Areas (IEC 61241)

· Electrical Apparatus for the Detection and Measurement of Flammable Gases (IEC 61779).

Presently the motivation to work out international harmonized standards is stimulated by the high rate of global market integration and of the merge of companies. CENELEC TC 31 decided to stop their activities in creating standards which are just valid for Europe; the activities are now concentrated to get international harmonized standards especially to achieve the worldwide acceptance. This requires, too, the very important input of the US industry on IEC TC 31 level.

B.  Approach of the IECEx Scheme

In addition to the preparation of International Standards, the IEC facilitates the operation of Conformity Assessment Schemes for electrical safety CB Scheme, Explosion-Protected Electrical Equipment IECEx and IECQ for electronic components. IEC conformity assessment schemes report to the IEC Conformity Assessment Board (CAB).

During 1991 the IEC conducted a survey of participating countries regarding National Approval and Certification of Ex equipment, posing the following question:


Does your country support the development of an IEC international certification scheme for Ex equipment?

In response, 17 countries from both within and outside Europe indicated their support. Following this survey an IEC Working Group was formed comprising members of 12 countries including Australia, Canada, France, Germany, US and UK. This Working Group, WGEx was charged with developing the rules and procedures of a conformity assessment scheme to verify compliance of Ex equipment with IEC Standards prepared by IEC Technical Committee TC 31, Electrical Apparatus for Explosive Atmospheres. Drafts were prepared under the IEC process for preparing international standards. In conclusion the ‘Rules and Procedures of the Scheme of the IECEE for Certification to Standards for Electrical Equipment for Explosive Atmospheres (Publication IECEE 04)’ [2] was published in March 1995. The document ‘Basic Rules of the IECExScheme (Publication IECEx 01)’ [3] is being finalized for publication in 1999. The Scheme’s operational procedures are found in the document ‘Rules of Procedure of the IECExScheme (Publication IECEx 02)’ [4]. At present there are 19 participating countries that have agreed to work under these rules.

The Scheme is applicable to Electrical Equipment covered by the IEC Explosion Protection Technique Standards prepared by IEC TC 31 and include today:

60079-0
General Requirements

60079-1
Flameproof Enclosures

60079-2
Pressurization

60079-5
Sand Filling

60079-6
Oil-Immersed

60079-7
Increased Safety

60079-11
Intrinsic Safety

60079-15
Non-Sparking

60079-18
Encapsulation

61241

Series of Standards for Combustible Dust Areas

61779

Series of Standards for the detection and measurement of flammable gases

with participation by countries being on a Standard by Standard basis, meaning that a country can choose to participate in the IECEx Scheme for one or more of the Standards listed above. The scheme’s rules takes into consideration the individual situations of each participating country with respect to their position for the harmonization of their national standards and IEC as well as certification/approval requirements, by providing for two levels of participation:

1) Full Participation: Participation at this level provides for the issuing of IECEx Certificates of Conformity as well as a Licence to use the IECEx Mark.

As mentioned earlier, this scheme provides an internationally recognized means of proving product compliance with the relevant IEC standard and as such an IEC certificate of conformity can only be issued in accordance to an IEC standard. Therefore IECEx Certificates of Conformity can not cover National Differences. In this context national differences are those differences or deviations between a national and IEC standard. To ensure integrity and equity in the scheme strict obligations on a country's participation at this level are part of the rules; namely

· The corresponding national standard must be identical to the IEC standard for which participation is sought; and

· The IECEx Certificate of Conformity must be given equal treatment to the country's national certification.

The rules and procedures provide for disciplinary action in case of deviations, the ultimate penalty being expulsion from the scheme and IEC. While Full Participation in the scheme may be regarded as an ambitious goal, there has been an increased level of activity within IEC TC 31 regarding the development of new and revision of old IEC standards over the past 5‑10 years.

2) Participation at a Transitional Level:  At this point in time the range of differing national Ex standards means that large scale participation at the Full Level is some time away. To cater for today’s needs there is provision for participation at an intermediate or transitional level and is intended for those countries:

· whose National Standards are not yet identical to IEC

or

· That do not yet accept IECEx Certificates of Conformity as equal to their own national certification.

Participation at the transitional level provides for the mutual acceptance of assessment and test reports for the purpose of issuing national certification, similar to the current IECEE‑CB Scheme for electrical appliances. Under this arrangement, a test and assessment report issued by Country A would be accepted by Country B with Country B issuing its own national certification based on the report issued by Country A. Assessment and Test Reports issued under this arrangement may also cover the testing and assessment to national differences. 

C.  IECEx Organization and Instruments

There shall be only one Member Body of the IECExScheme in a particular country as representative of the national conformity assessment community in Ex equipment, either the National Committee of IEC itself or a body notified to the IEC by the National Committee. The Member Bodies delegate up to three persons in the ‘Management Committee (ExMC)’. Meetings of ExMC are held at least annually.

The officers of the ExMC Committee include presently:

Chairman:


Mr I. Cleare


Electrical Equipment Certification Service (EECS)


HSE


United Kingdom

Vice-Chairman:


Mr W. Shao


Canadian Standards Association (CSA)


Canada

Treasurer


Mr M. Grilc


Swiss Electrotechnical Association (SEV)


Switzerland

Secretary:


Mr C. Agius


c/o Quality Assurance Services (QAS)


Locked Bag 2032



Strathfield  NSW  2135


Australia


Phone:
+61 2 97464900


Fax:
+61 2 97468460


Email:    chris.agius@qas.com.au

IEC Central Office:


Mr R. Kay


Conformity Assessment Programmes


IEC Central Office


3 rue de Varembe


Box 131


CH 1211 Geneva 20


Switzerland.

The Ex Scheme is accrediting competent and experienced ‘Accepted Certification Bodies (ACB)’ and ‘Testing Laboratories (ExTL)’ which have been assessed by ‘IECEx-Assessors’ (appointed by the IECEx Management Committee) according to       

international quality documents like ISO/IEC Guide 65 and 25. ACBs and ExTLs are forming the ‘Ex Testing and Asessment Group (ExTAG)’ which deals with matters of a technical nature concerning the application of the Ex equipment IEC standards. ExTAG shall mainly harmonize different interpretations and detail the way of testing and evaluating the products to achieve the highest reproducibility of test results as possible. The chairman of ExTAG is member in ExMC. In case of dispute between ACBs or ExTLs the ‘Board of Appeal’ is responsible for the recommendation of a solution based on an own revision procedure of test reports and product documents.

ACBs issue IECEx Certificates of Conformity on the basis of ‘Assessment and Test Reports (ATR)’ prepared by an ExTL and an audit report to give evidence that the manufacturer manufactures the product under quality plans complying with the principles of ISO 9001/2, focussed on the production of Ex equipment. The IECEx Management Committee are currently preparing specific requirements for Ex Quality Plans. The manufacturer is authorized after a successful product evaluation and quality system audit to use the ‘IECEx Mark of Conformity’ on the label of the apparatus certified.

To inform the public about the activities of the scheme the ExMC issues at variable intervals the ‘IECEx Bulletin’. The ‘IECEx Register’ publishes information on ACBs and ExTLs and provides a listing of all IECEx Certificates endorsed by the ACBs. The ‘IECEx Newsletter’ is adressed to the (potential) users of equipment with IECEx Mark of Conformity in order to promote the scheme. News about the scheme can be found by visiting the Internet site http://www.iecex.com.

III.  SPECIFIC CONFLICTS WITH THE US SYSTEM

A. Introduction
Requirements for products for use in hazardous locations have been in existence in the United States for more than 75 years. The National Electrical Code (NEC) [5] first addressed the installation of equipment for use in hazardous locations in 1920.  Subsequently, UL published a Standard to address equipment for use in these areas in 1930 with the first edition of UL 698, the Standard for Industrial Control Equipment for Use in Hazardous (Classified) Locations [6].  Over the years, these requirements for the United States evolved around a single area classification system known as the Division system.  Today, the Division system addresses the design, manufacture, installation, maintenance and inspection of hazardous areas and the equipment and wiring used in them.

Meanwhile, European Community, as well as other countries around the world, were developing their own area classification systems to address hazardous locations safety issues -- but the development was independent from the US approach.

This independent development resulted in systems for these countries or groups of countries based on the International Electrotechnical Commission (IEC) Zone system, with deviations to meet each country's national codes.  While other countries do accept and use the Division system (most notably Canada and Mexico), the majority of the world's hazardous 

locations are classified using the concepts of the IEC Zone system.  This is mainly because the IEC Zone system is an international system and many countries prefer to use international requirements as the basis for their installation and product classifications.

Resulting from this dual approach to the classification of hazardous locations, two major markets -- North America and Europe -- are regulated by two different hazardous area classification systems.  While the Division and Zone systems have many similarities, they also have significant differences.  These differences impact the ability of manufacturers to sell products and the ability of users to install these same products in hazardous locations around the world.  It is often very difficult 

for a product or installation to comply with both systems because of the differences in the requirements of the two systems.

B.  US Adoption of the IEC System

As a result of these Division/Zone differences, global manufacturers and users found it increasingly more difficult to conduct business in the emerging world market.  This global business challenge made it critical for the United States to examine the Zone system closer and find a way to integrate it into its codes.  In 1995, the United States completed this review and adopted the IEC Zone system as a new Article 505 in the 1996 edition of the NEC.  As a result, the United States joined Asia, Australia, Canada, Europe and South America in accepting the Zone system -- in applications from on-shore refineries to off-shore oil rigs.  This acceptance significantly increased the potential for global marketability of a common product and installation design.

The new Article 505 in the 1996 edition of the NEC allowed for a second, parallel classification system to the traditional US Class I Division system -- the US Class I Zone system.  This new Zone system for the United States is based on the IEC Zone system, with US national deviations.  While it was necessary for the US Zone system to deviate from the IEC Zone system (as is done by most countries), the key concepts of the IEC system have been incorporated into the US system -- including area classification, gas grouping, temperature codes, protection methods and markings.

While US national deviations were deemed necessary, they were primarily to assure compliance with the NEC.  This was due to the IEC requirements that allow markings, wiring methods and grounding constructions that do not comply with the NEC.  In addition to deviations due to the NEC, deviations that assure compliance with US equipment requirements for fire and electric shock hazards were also necessary.  This is because the IEC equipment requirements only address third-party certification for the risk of explosion associated with Zone equipment.  IEC requirements that address fire and electric shock hazards such as insulation properties, electrical spacings, and overload and endurance capabilities are allowed to be self-declared by the manufacturer.

C.  How the US Division & Zone Systems Differ

While the US Division and Zone area classification systems are independent, their apparent differences actually reflect an overall similarity in the way hazardous locations are addressed throughout the world.  Under both the Division and Zone systems, electrical equipment for use in explosive gas atmospheres is identified based on designations that address:

· The likelihood that the explosive gas atmosphere is present when the equipment is operating;

· The ignition-related properties of the explosive gas atmosphere;

· The maximum surface temperature of the equipment under normal operating conditions; and 

· The protection method(s) used by the equipment to prevent ignition of the surrounding atmosphere. 

The differences between the Gas Groups and the Temperature Codes for Division and Zones are basically organizational (for example, grouping the same gases into four Gas Groups for Divisions versus three Gas Groups for Zones).  However, while the differences in the Division and Zone designations may also appear to be merely organizational, the difference of two Divisions versus three Zones is what truly makes the Division and Zone systems independent.

While the Division system relies on a single designation -- Division 1 -- to define a location where ignitable concentrations of flammable gases, vapors or liquids can exist, either all of the time or some of the time, under normal operating conditions, the Zone system relies on two designations, Zone 0 and Zone 1.  A Zone 0 location is defined as a location where ignitable concentrations of flammable gases, vapors or liquids can exist all of the time (or for long periods of time), while a Zone 1 location is defined as a location where ignitable concentrations of flammable gases, vapors or liquids can exist only some of the time.  In other words, a Zone 0 area represents the most hazardous portion of a Division 1 area, and a Zone 1 area represents the less hazardous portion. Division 2 and Zone 2 represent basically the same level of hazard.

Therefore, with Zone 0 representing the equivalent worst-case hazard to Division 1, and Zone 2 representing the equivalent worst-case hazard to Division 2, the methods of equipment protection allowed in Zone 0 and Zone 2 areas are very similar to the ones allowed in Division 1 and Division 2 areas.  However, since a Zone 1 area has no worst-case equivalency to an area under the Division system, new international methods of protection for US equipment that have not been available before are now possible.

Regarding the protection methods allowed under the new US Zone system, the 1996 NEC did not identify specific methods for Zones. In lieu of specifying requirements for suitable methods of equipment protection for use in Zones, Article 505 of the 1996 NEC required all equipment for use in Zones to be "listed" as defined in the NEC -- thus relying on third-party testing and certification organizations to determine suitability. In response to requests from industry, such US testing and certification requirements were developed.

D.  Developing US Zone Requirements

A two-step process was followed in the US to develop requirements for Zone protection methods.  The first step was to propose that products complying with US Class I, Division 1 or 2 requirements could additionally be marked for the corresponding Class I, Zone 0, 1 or 2 location.  This was in accordance with Exceptions to Sections 505-20(b) and (c) of the 1996 NEC.  Regarding UL’s Division standards, such revisions were first proposed in the summer of 1995, with all UL Division standards revised by the fall of 1996.  This first step provided the US with numerous Zone certifications – but based on Division requirements and not IEC Zone requirements.  Such certifications have been referred to as Division-based Zone certifications.

The second step of this process was to actually develop US Zone requirements based on the IEC Zone requirements.  UL issued a bulletin in October 1995 announcing UL's intent to adopt the Zone requirements outlined in the IEC 60079 series of standards -- as modified by the necessary US national deviations regarding the NEC installation issues and the equipment fire and shock hazard issues discussed earlier.  This resulted in the first US Zone certification based on IEC Zone requirements being issued on December 29, 1995.  Such certifications have been referred to as IEC-based Zone certifications.  

Following this bulletin, UL issued a new Standard – UL 2279, Electrical Equipment for Use in Class I, Zone 0, 1 and 2 Hazardous (Classified) Locations [7]. This Standard, published in July 1996, contains the UL requirements for IEC-based Zone certifications. The American National Standards Institute (ANSI) approved UL 2279 as an American National Standard on Aug. 7, 1997.  Also, ISA is issuing a series of IEC-based Zone standards recognized by ANSI.  Furthermore, IEEE and NFPA are also pursuing the inclusion of Zones in their hazardous locations standards, along with ANSI approval.

In the last 3-plus years since the first US Zone product certification, many other US Zone product Listings have been issued in accordance with both the US Division-based and the US IEC-based Zone requirements.  Current US IEC-based Zone certifications involve equipment such as Zone 0 gas monitors and pressure transducers; Zone 1 magnetic motor controllers, terminal blocks, auxiliary devices, enclosed switches, panelboards, flashlights, fixtures, audible/visual alarms, manual motor controllers, outlet boxes, gas monitors, conduit hubs, enclosures, junction boxes, and heat tracing; and Zone 2 auxiliary devices, magnetic motor controllers, fixture fittings, and fixtures.  With more being certified each day.

E.  Other National & International US Zone Efforts

In addition to clarifying the product certification requirements for US Zones, much work is underway to clarify the requirements for the installation of equipment for use in US Zones.  Efforts are focusing on codes and standards proposals to familiarize the code community (manufacturers, users, 

inspectors, etc.) with the concepts and applications of the Zone system.  With the recent issuance of the 1999 NEC, much improvement was made in this area – with further efforts at improvements already underway for the 2002 NEC.  

On the international scene, US driven harmonization efforts are moving forward in the IEC TC 31 Zone committee and subcommittees.  Also, the US is involved with the Council for Harmonization of Electrotechnical Standardization of North America (CANENA) to further harmonize Zone requirements for Canada, Mexico and the United States.  This involves meeting with Canadian and Mexican representatives as part of the development of a tri-national Zone standard based on the US and Canadian IEC-based Zone standards, and the applicable Mexican requirements.

F.  US Involvement in the IECEx Scheme

While the US has moved aggressively in other national and international areas relating to Zones, it has been more tentative regarding becoming involved in the IECEx Scheme.  Due to this lack of formal US involvement, UL has only been able to function in the role of an observer throughout the development of this Scheme.  Based on what UL has observed, the IECEx Scheme could be described as an enhanced "CB Scheme" in terms of the additional requirements placed on certifying bodies, and the proposed acceptance of a single international mark.

Until very recently, there has been very little open discussion about the IECEx Scheme in the US. The anticipated benefits of the Scheme, as well as the many challenges and/or downsides, have not had a full hearing before the manufacturers, users, inspectors and testing houses. In order to become a participating country in the IECEx Scheme, an application from the Member Body of the IECEx, i.e. the USNC, is required.  While the application contains a number of specifics about the country, of particular note are the following key pieces of required information:

· The IEC standard(s) for which participation is sought (participation can involve anywhere from one IEC protection method to all of them).

· The national standard(s) corresponding to the IEC standard(s) for which participation is being sought.

· An itemization of any national differences from the IEC standard(s).

· An indication as to whether or not IECEx Certificates of Conformity are already accepted in the country; and

· Where national differences exist or where IECEx Certificates of Conformity are not accepted in the country, an indication of a proposed transitional period during which national standards and IEC standards would become identical and acceptance of IECEx Certificates of Conformity would be achieved.

G.  Why Is the US Not Involved?

The basic reason for the lack of participation in the Scheme by the US focuses on a few key issues:

· US acceptance of non-US certification marks.

· Elimination of US national deviations.

· Third-party certification involving risk of fire and electric shock requirements – in addition to risk of explosion requirements.

· Continuation of the US Division system.

Regarding US acceptance of non-US certification marks, unlike the legislative activities in Europe that prescribe the standards and acceptance of certificates, the US federal government has no regulatory control over the thousands of local AHJ’s (Authority Having Jurisdiction). This is the major hurdle to full US participation.  However, the US is not the only country dealing with this issue.  Canada also must deal with this challenge, and Europe must change legislatively as well.  

Also, due to the existence of national deviations, the current implementation of the Scheme will function similar to the CB Scheme.  Specifically, if a US certification mark is desired, a US testing house will need to be involved.  

Regarding the need to ultimately eliminate all US national deviations, the US has already made a major step toward harmonizing with the IEC in the HazLoc arena.  With Zones introduced in the 1996 NEC and the subsequent publication of US ANSI Zone standards (such as by ISA, NFPA and UL), the first step towards meeting this ultimate goal has been accomplished.

Full harmonization, as noted earlier, is allowed to occur over a transitional period.  For the US, it would be in-line with other countries to propose a transition period of at least 10 years – as is the currently submitted period for most European countries.

Regarding the US need for third-party certification involving risk of fire and electric shock requirements, some individuals believe that this major deviation may prevent US participation in the IECEx Scheme at any date.  The concern being that, even with a transition period, the US would never be able to rectify this deviation and comply with the Scheme goals of one standard, one certificate, and one mark.  However, one must understand that the Scheme only addresses the equipment requirements associated with the hazard of explosive environments.  

It's important to note that there may very well be additional National regulatory requirements necessary for a product to gain entrance into a country’s marketplace.  In the US, it could be due to Federal Communications Commission (FCC) requirements or, in most cases, the need to show third-party certification involving risk of fire and electric shock requirements.  As another example, in Europe, there are many additional Directives (EMC, LVD, Machinery, Med. & Dental) that must also be met in order for a product to gain entrance 

and acceptance into their marketplace. The IECEx Scheme is not intended to replace all of these other regulatory requirements.  It is only a method by which harmonization of risk of explosion requirements can be accomplished. 

Regarding the need for the US Division system to continue, this is the one issue that seems to cause the greatest confusion.  Some industry members believe that feel that, for the US to participate in the IECEx Scheme, the US would have to eliminate the Division system.  Or, at least relegate it to a secondary maintenance-only mode.  This is not the case.

The Scheme guidelines do not include a requirement for the elimination of other national certification/installation systems.  This is clear in reading the guidelines, and has been stated clearly in formal Scheme discussions.

H.  What Should the US Do?

Clearly, if the US does nothing, US testing houses may very well end up not being able to provide the product and services needed by a global marketplace.  Any US manufacturer or user wishing to market their product or services globally would then also need to involve a foreign testing house that is in the Scheme.  

This is how it basically works today for customers needing access to Europe, except US testing houses can work with European testing houses to gain CENELEC certification.  

However, under the rules of the Scheme, US testing houses won’t have that option.  European testing house partners of US testing houses may not be able to accept US data to issue a Certificate of Conformity.

While US industry may not agree with all aspects of the Scheme, the US can not effectively ensure that US interests or practices will be addressed by sitting on the sideline.  

The continued absence of the US from these meetings could seriously impact the US industry’s future access to the global hazardous locations marketplace, and US testing houses’ ability to provide the necessary conformity assessment services.  The US should take action to get involved as a regular observer as a minimum, and preferably as a participant, noting that as an observer the US can not vote and can only express an opinion if invited to do so. By becoming an active participating country the US can be assured that it’s interests are served.

IV.  THE CANADIAN EXPERIENCE OF TRANSITION TO THE ZONE SYSTEM

A.   The Impact of the IECEx Scheme
When the IEC area classification system for potentially explosive gas atmospheres ¾ and the various related protection methods ¾  were mandated in the 1998 edition of Part I of the Canadian Electrical Code, it paved the way for Canada to join the international IECEx scheme.  

At the time of preparing this article the IECEx scheme is not fully implemented, although on the verge of being operational.  The actual impact is yet to be realized.  However, the foreseeable impact in Canada can be summarized as follows:

1)   Recognition of Marks:  The Canadian regulations do not allow acceptance of certification Marks which are not recognized by the Standards Council of Canada (SCC).  Some products may come in through the back-door, being accepted by other jurisdictions without consideration of compliance with general safety requirements (prerequisite for hazardous location equipment in Canada).

2) Acceptance and Generation of Assessment and Test Reports:   Participating countries in the Scheme are obliged to accept assessment and test reports from accepted certification bodies in other participating countries.  With nineteen (19) participating countries at this time, there exists the possibility of certification bodies becoming overloaded with work, causing delays in products reaching markets.  In spite of this situation, it is a testimonial to the dedication of all parties currently involved in the process of making the IECEx Scheme a reality that excellent international cooperation has been experienced thus far in developing common comprehensive report forms. 

3)   Choice of Products:   There will be a greater choice of products for end-users, leading to shorter delivery times and lowered costs.

4)   Competition:   Manufacturers catering to local markets will be faced with keen competition from other countries.  On the other hand, manufacturers who already compete in international markets will gain the advantage of certification services using their local certification bodies.

The following Sections give an overview of the developments leading to the adoption of the IEC 3-zone system by the Canadian Electrical Code.  The influencing factors mirror the impact of implementing the  IECEx Scheme in Canada.

B.   Two Hazardous Area Classification Systems; Divisions Versus Zones
1)   Background:  Traditionally, the "North American“ method of area classification is based on a 2-division system, while the international "IEC“ method is based on a 3-zone system.  Through many years of hard work and manoeuvring, particularly in the political arena, the 3-zone system has become reality, having been adopted by the Canadian Electrical Code (CEC) as the norm for all new installations. In order to satisfy certain concerned parties and to avoid imposition of massive capital and labour expenditure on the related industries, the 2-division system is still permitted where addition to, modification or renovation of, or operation and maintenance of existing facilities are required.

2)   Dealing With The Differences:  Technically speaking, the changes are simple on paper:  identify situations of "continuous presence“ and "presence for-a-long-period“ of explosive gas atmospheres in the North American Division 1 area classification; re-designate those areas as Zone 0 in accordance with the international area classification system; 

establish the applicability of the various IEC protection methods by recognizing them in the CEC.

3)   Problems and Concerns:  The elements contributing to confusion or reluctance to acceptance can be summarized as follows:

a)   Regarding end-users and regulatory authorities:  There are many guidelines and publications addressing the "IEC“ procedures and methods for area classification; however, a universal level of confidence can only be achieved through experience (and that process does require time).  

b)  Regarding manufacturers and suppliers: Those who are currently operating in international markets (including foreign manufacturers and suppliers) will have readily available products now adaptable for use in Canada, whereas those with a  business base currently focused on local "traditional" markets will require time to realise ¾ and to become competitive in servicing ¾ the growing demand for equipment conforming to the newly adopted IEC protection methods.

c) Regarding certification organizations: The IEC Publications adopted as Canadian National Standards address the basic world-wide concept of prevention of electrical equipment being the source of ignition of an explosive gas atmosphere according to approaches which in some specific instances are quite different from traditional methods.  Therefore, new evaluation techniques must be learned and appropriate test procedures and test equipment must be put in place, at significant expense.

4)   The Reality:   Change is bringing about cooperation amongst the concerned parties in Canada.  The need to communicate on issues of interpretation and clarification of published requirements with regard to product development, product certification to new Canadian requirements and through to product installation was realised early in the process. 

C.   Moving To The International (IEC) System
More than a decade ago, a working group of interested parties was formed to study the implication and to develop strategy in moving to the international (IEC) system.  This working group included representatives from four major sectors (manufacturers, end-users, regulatory authorities, and the national standards writing and certification organisation).  It was not until 1998 that the 18th Edition of the Canadian Electrical Code (Part I) finally published the Rules for the adopted IEC system.

Throughout the preparation stages, attention was given to the following major concerns:

1)   Manufacturers:   The timing of adequate IEC-based products that will be available in the market is of major concern.  To this end, it was decided to have the product  certification Standards in place before the Installation Code, allowing a lead time of three years for manufacturers to develop and produce equipment and obtain certification to the requirements of the IEC-based Standards.

2)   End-Users: Users most anxiously anticipated the adoption of the IEC system.  They stand to benefit significantly from a broader choice of protection methods and the merits of the 3-zone system which together resolve the extremes of either over-classifying to Division 1 areas (cost consideration) or under-classifying to Division 2 areas (safety consideration).

3)   Regulatory Authorities: Concerns include possible confusion of the general public and installation trades and the shortage of manpower to fulfil their mandate.  A move to shifting some of the responsibility to "safety officers“ in the private sector has somehow eased the situation.

4)   Standards Writing and Certification Organisations:   CSA is a strong supporter of global harmonization and standardization.  While promoting globalization, CSA is in a delicate situation of seeking solutions acceptable to all parties, despite opposition.

A decade is a long time, yet attempting to change more than a century of tradition in Canada is no small endeavour.

D.   The Current Situation

The international (IEC) system is now a reality in Canada.

1)   New Installations:   All new installations are following the 3-zone area classification system and employing many of the IEC protection methods.  The off-shore production platform along the Newfoundland coast and the polyethylene plant in central Alberta are good examples of the application of the newly established systems.  In the forthcoming years, with the gradual recovery of our economy, more and more new installations are anticipated.

2)   Availability of Products:   The situation is not ideal.  Perhaps, it is the "wait-and-see“ attitude, coupled with the uncertainty of market demand, that has resulted in numerous "last-minute“ requests for product certification to the requirements of the IEC-based Standards.  However, there are a continuously growing number of manufacturers requesting certification of their products to the IEC-based Standards.

3)   Existing Installations:   As previously mentioned, the 2-division system is still being permitted for existing facilities.   However, many existing installations have been re-classified to date in accordance with the 3-zone system to obtain the benefits of wider choice of protection methods and equipment.

4)   Parallel Standards:   With the introduction of the CSA E79 Series of IEC-based Standards covering products with the (new) IEC protection methods, there are now two parallel sets of national standards in Canada for equipment intended for use in explosive gas atmospheres.  The CSA C22.2 Series of hazardous locations standards will remain in effect until it becomes practical to phase out the 2-division system or at some point in time when an agreement can be reached with industry. 

5)   Product Certification:   Standards have been viewed as a "technical trade barrier“.  The trend to global harmonization of standards is paving the way to consistent minimum certification 

requirements, ensuring uniform levels of safety and at the same time promoting a healthy global competitive environment.  Due to differences in installation practices and regulatory requirements, however, inevitably some deviations from the international (IEC) publications are included in the harmonized (CSA E79 Series) Canadian National Standards.  Participation in the IECEx scheme requires that these deviations be posted for access by all participating countries. 

6)   Re-Education:   "Re-education“ conveys the fact that we have to address change.  CSA has conducted many seminars (as have other organizations) for the benefit of design engineers, manufacturers, end-users and installation personnel.  This activity will continue in an effort to promote better understanding of the newly adopted international system.  We have observed overwhelming attendance at our seminars, supporting our confidence that Canadians will accept the international system and are prepared to face the future on a global scale.

V.  THE EUROPEAN EXPERIENCE WITH HARMONIZED STANDARDS AND ‘Notified Bodies’

A.  Introduction

In the certification process (e.g. in Europe) manufacturers, whatever the country, are facing the same question: is the practice of this testing house consistent with the practice of a different testing house used by my competitor? European member states are also entitled to wonder if they are accepting products in their territories that are certified with the same consistency. The question of consistency is universal and ever present. It is also raised when implementing the IECEx Scheme.

The problem of consistency arises for two main reasons:

1) The way the standards are developed. As they are often the result of compromise there are necessarily points which are not as precisely defined as they should be!

2) Testing houses of different origin (country, culture, and national practice) are bound to have different interpretations of the same ‘obscure part’ of a given standard.

It is clear that consistency is an important part of the mutual confidence that has to be built between various entities. It is an important challenge that the European Union has been dealing with for about thirty years now. Therefore it may be interesting to present a practical tool intended to increase consistency between such different players.

Indeed, the situation in the case of the IECEx Scheme is very similar to the experience encountered by Europe: many different countries (with different technical cultures, legislation and certifying rules) trying to create the conditions of free circulation of goods (one has to keep in mind that the initial European motivation was a political will). The objective of the IECEx Scheme is also the free circulation of goods, the driving force is the direct will of the manufacturers (in an area which is a strong preoccupation of most of the countries). So, in the mid seventies European Countries agreed to remove trade barriers which were existing among them. After long lasting efforts 

National Standards were to be replaced by European Standards.

Due to the different origins of the European testing houses (Surface or Mines, different in national organization; some related to the Ministry of Labor and others related to the Ministry of Industry) it very soon became evident that there was a need to obtain, for the benefit of interested parties such as the manufacturers, equal treatment when the same product was submitted to certification by the various existing testing bodies. The tool for achieving that purpose HOTL (Heads of Testing Laboratories) was created in 1970 and functioned until 1996.

That entity had no real official recognition and therefore was not able to make decisions but merely recommendations. These were not mandatory. The main drawback was that highly desirable wide publication of such recommendations was not properly organized, leading to the application of requirements ‘at will’ by the various Testing Houses. HOTL was producing a generally bad impression. Nevertheless minutes of the discussions were published by the hosting Testing House purely on the basis of good will and distributed to the other Testing Houses, slowly creating converging consistency among these bodies.

Due to its informal structure many criticisms have been directed to this entity, some fully justified, such as:

· Lack of transparency: no efficient information system for manufacturers and other interested parties (Member States, Commission, User organizations,…)

· Slow outputs concerning the ‘approved’ interpretations (12 to 36 months to get an ‘answer’!)

Some less justified, such as:

· Duplication of the work of Standardization Organizations!

· By-passing the National Committees dealing with Ex matters!

Despite these heavy criticisms this tool had some merit since at least on a yearly basis a forum was organized through European countries which were accepting the same construction rules for building equipment intended for use in potentially explosive atmospheres. In addition to this forum, a tour of its testing facilities was simultaneously organized by the hosting body, primarily in order to develop confidence between Testing Houses, bearing in mind that this would also be the means used for market surveillance organized by each Member State.

In 1994 Directive 94/9/EC was launched and adopted by most of the Member States in 1996.  Between that date and July 2003 manufacturers are allowed to choose what Directives they want to be applied to their products, bearing in mind that the so called ‘old approach directives’ will be totally phased out by July 2003.

Of course LCIE participated in the former HOTL and was fully aware of the heavy criticisms experienced by HOTL.  Early in 1996 LCIE proposed a draft project for a recognized specific entity with well defined rules. The draft integrated general recommendations drawn up by the European Commission (as it 

was responsible to issue various ‘new approach Directives’) and took into account the experience gained from HOTL. The draft has been favorably considered by the Commission and amended as necessary.  During the first plenary meeting of the ExNB Group in June 1997, all of the European Notified Bodies approved the final document, called ‘ExNB  Rules’.

B.  ExNB Rules

The purpose of this organization is to propose, clearly, harmonized practice regarding the European Standards as well as harmonized application of the Directive 94/9/CE throughout EFTA and EU between all European Notified Bodies. Efficiency and transparency of conformity assessment are also major objectives.

In order to ensure continuity during the transitional period between the ‘old approach Directives’ and the ‘new approach’ the ExNB Group is in charge of the tasks formerly performed by HOTL. It is the duty of the ExNB Group to inform the Commission on a regular basis and the Standing Committee (as defined in article 6.3 of Directive 94/9/CE) of on-going work, decisions and interpretations arising from day-to-day application of the Directives and related subjects. Its duty is to inform on the same basis the relevant Standardization bodies mandated by the Commission, such as CEN and CENELEC, and to ensure that the ExNB works to uniform guidelines which have to be established.

C.  Composition of ExNB

It shall be composed of:

· One chairman elected for 2 years and eligible for re-appointment for another two years,

· Two vice-chairmen elected for two years, not eligible for re-appointment.

· The bodies, notified under the old approaches and new approach (as they may not be the same)

Note:

Notified Bodies under the new approach constitute the Active members, who commit themselves to harmonized practice. Acting against is to be reported to the Commission who shall institute the necessary actions.

· Representatives of the European Standardization Bodies are full members.  Thus the Chairmen of CENELEC TC31 and CEN TC305 participate in the meetings

· Observers like

Representatives of the Commission, representatives of the Standing Committee, Representatives of industry associations, Secretaries of subcommittees, Bodies under the old directives.

The ExNB Group has a plenary meeting annually in Brussels. The discussion is organized by the Chairman who ensures that decisions are arrived at by consensus. In order to speed up decision making, in order to rapidly address non-harmonized practice and to ensure equal treatment of manufacturers, the following procedure has been devised:

1)  When a Notified Body has a problem with interpretation,       

2) it puts the question to all Notified Bodies;

3) each active member who wishes to answer provides input within one month to the member who originated the question;

4) the originator of the question is then responsible for providing a proposal for a mutually acceptable answer within one month, in the form of an interpretation sheet.

5) The originator forwards the proposal together with the collated input to all active members who must return their observations within one month.

6) If consensus is reached, the Chairman authorizes the issue of the final clarification/interpretation/decision sheet.

7) If no consensus is reached, the question is postponed to the next plenary meeting.

All resolutions whatever the aspect (decision, clarification, interpretation sheets) are applicable upon receipt and shall be made available to all interested parties.  One can observe that this procedure is self-limiting. It should be made clear that these decisions can regularly be improved as necessary through the process as described above.  This procedure allows a rather fast answer to be obtained, which is quickly made known to all interested parties. If some clarifications are of major interest for the standardization groups, they are made aware of them officially by the Chairman.  It is important to understand that these resolutions are not substitutes for decisions which may eventually be made on the subject by the Commission, the Standing Committee or CEN, CENELEC. 

The key idea is to try as much as possible to achieve timely and uniform application of the various documents that the Notified Bodies are responsible for applying to their customers on a day-to-day basis.

On difficult subjects, working groups (WG) are to be organized to provide practical answers. The findings of a WG follow the same process as described above, starting at Step 5.  Certain findings are transmitted to the Standardization Bodies to establish new standards or to obtain amended standards.  The document generated by the WG and approved by the Notified Bodies is considered to be the best practice in the interim. This document is made available to all interested parties.  Clearly, at appropriate stages observers may be invited by the Chairman to contribute to a decision.

D.  Conclusion

A similar tool can be devised in the case of the IECEx Scheme (and is partly planned in the actual rules.) This is absolutely necessary to bring bodies, that are accepting IEC standards instead of their own national standards, to the same level of practice.  One must agree that practice in European countries is closer to the IEC Standards than presently in some countries like USA, CANADA or Australia. MRAs between European Testing Houses and laboratories outside Europe also contribute, therefore, to building the confidence and the future consistency that different parties need. European experience is to be looked at closely since it has encountered problems that the IECEx Scheme is bound to meet.

Confidence between testing houses will not be created solely by the present evaluation process as set in the IECEx rules.  

Nothing can replace direct contact. Extensive exchanges should be promoted in the ExTAG that evolved during the last meeting organized by LCIE in Paris, in September 1998. An important point for success is effective transparency.

European experience indicates that although actual effort is made by the ExNB Group to transmit documents to Manufacturer Organizations, it is clear that these organizations are not presently able to disseminate the information very efficiently to their members and we are always able to find manufacturers who do not have the information.

Information on the internet is to be envisaged. This is a route that the ExNB Group intends to explore in the near future.

A living tool, as the ExNB Group is, would be one of the essential means to build mutual confidence between all interested parties through the harmonized application of standards.

This is an essential part of the mutual confidence that has to be established between:

· Manufacturers to allow fair competition

· Testing Houses to accept results from other similar bodies

· Manufacturers and Testing Bodies to provide consistent technical treatment

· Testing Houses and Users in order for them to rely upon our certificates

· National Authorities and the Testing Houses on which they very often discharge their responsibility.

And last but not least, a living tool as illustrated by the ExNB Group would certainly help to convince (European) Testing Houses that they will not “betray” the mandate they have been granted directly or indirectly by their National Authorities when they choose to use the procedures envisaged in the IECEx Scheme during the transitional period.

VI.  CONCLUSIONS

It is concluded that the principles of the IECEx scheme constitute excellent conditions to gain the necessary reputation in practice. Important requirement to the success is the consequent use of the rules and an intensive experience exchange of the ACBs and ExTLs ensures so that subsequently the users will trust in the scheme and rely on the IECEx certified products. The number of countries will increase year to year which want to cooperate for reaching the final goal: one standard, one certificate with global acceptance. Everybody knows within the process of harmonization that we need to overcome partly well experienced traditions by keeping this track. But the new approach improves the present situation by supporting free trade and the experience exchange between the competent bodies for explosion protection.
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