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In the high-stakes environment of industrial processing, the management of explosive atmospheres is not merely a 

matter of operational efficiency but a fundamental requirement for life safety and asset protection. Hazardous areas

—locations where flammable gases, vapors, mists, or combustible dusts are present in quantities sufficient to 

produce explosive or ignitable mixtures—require rigorous engineering controls and certified equipment. This article 

provides an exhaustive technical analysis of the ATEX, IECEx, and UKExframeworks, exploring the nuances of

area classification, equipment protection levels, and the implementation of advanced LED lighting solutions in

volatile environments.

Understanding the Regulatory Framework: ATEX vs. IECEx vs. UKEx

For engineers and safety officers, navigating the global certification landscape is the first step toward compliance.

While the goals of these frameworks are harmonized—to prevent ignition sources in explosive atmospheres—their

legal applications vary by jurisdiction.

The ATEX Directive (Europe)

ATEX consists of two EU directives: Directive 2014/34/EU (concerning equipment manufacturers) and Directive 

1999/92/EC(concerning workplace safety). ATEX is a legal requirement for all equipment intended for use in

explosive atmospheres within the European Economic Area. It categorizes equipment into Groups (I for mining, II

for non-mining) and Categories (1, 2, or 3) based on the level of protection provided.

The IECEx System (International)

Unlike ATEX, which is a mandatory legal framework in Europe, IECExis an international certification scheme

based on standards from the International Electrotechnical Commission. It aims to facilitate international trade by

providing a single, globally recognized certificate of conformity. For many multinational corporations, IECEx is the

preferred standard because it ensures a consistent safety level across diverse geographic operations.

The UKEx Scheme (United Kingdom)

Following the United Kingdom’s withdrawal from the European Union, the UKExscheme was implemented. While

technically similar to ATEX, UKEx requires specific UKCA marking and certification by a UK Approved Body. This

adds a layer of complexity for manufacturers who must now dual-certify equipment for both the EU and UK markets

to maintain access to both regions.

Hazardous Area Classification: The Zone System

Area classification is the process of analyzing the environment to determine the likelihood and duration of an 

explosive atmosphere. This classification dictates the Equipment Protection Level (EPL) required.

Gas, Vapor, and Mist (Zones 0, 1, 2)

•  Zone 0: An area in which an explosive gas atmosphere is present continuously or for long periods or 

frequently. Equipment used here must offer the highest level of protection (Ga).

•  Zone 1: An area in which an explosive gas atmosphere is likely to occur in normal operation occasionally. This 



requires high-level protection (Gb).

•  Zone 2: An area in which an explosive gas atmosphere is not likely to occur in normal operation but, if it does 

occur, will persist for a short period only. This requires standard explosion protection (Gc).

Combustible Dusts (Zones 20, 21, 22)

•  Zone 20: A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is present 

continuously, or for long periods or frequently. (EPL Da).

•  Zone 21: A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is likely to 

occur in normal operation occasionally. (EPL Db).

•  Zone 22: A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is not 

likely to occur in normal operation but, if it does occur, will persist for a short period only. (EPL Dc).



Zone (Gas) Zone (Dust) Likelihood of 
Explosive 
Atmosphere

Required ATEX 
Category

Required IECEx 
EPL

0 20 Continuous / Long 
Periods

1G / 1D Ga / Da

1 21 Occasional (Normal 
Operation)

2G / 2D Gb / Db

2 22 Unlikely / Short 
Duration

3G / 3D Gc / Dc

Technical Deep Dive: Protection Concepts and Engineering Standards

Engineering equipment for hazardous areas involves specific protection types designed to mitigate risks such as

sparks, hot surfaces, or electrical arcs. The identification of these types is found in the equipment marking (e.g., Ex

d, Ex e, Ex h).

Electrical Protection Concepts

Common electrical protection methods include Ex d (Flameproof), where the enclosure can withstand an internal 

explosion and prevent it from igniting the surrounding atmosphere, and Ex e (Increased Safety), which focuses on 

preventing sparks and excessive temperatures through high-quality components and rigorous design. Ex m 

(Encapsulation)involves surrounding the potential ignition source in a resin to isolate it from the explosive

environment.

Non-Electrical Protection (Ex h)

The Ex h marking is critical for mechanical equipment such as pumps, gearboxes, and fans. It encompasses 

several protection methods, including liquid immersion (Ex k), constructional safety (Ex c), and control of ignition 

sources (Ex b). Engineering non-electrical equipment requires strict adherence to ISO 80079-36 and ISO 80079-37

standards to ensure that friction, static, and heat do not become ignition hazards.

Geometric Tolerances and ISO 1101

Precision is paramount in the manufacturing of explosion-proof enclosures. References to ISO 1101:1983

regarding geometric tolerances are common in instruction manuals for ATEX/IECEx equipment. This standard

governs the linear dimensional tolerances and geometric characteristics (such as flatness and cylindricity) of

flamepaths. A flamepath is the precise gap between two parts of an enclosure (e.g., a lid and a body) that allows

cooling gases to escape while quenching any flame produced by an internal explosion.

Advanced Lighting Solutions: The EVNL and EVNL-B Series

Lighting in hazardous areas has evolved significantly with the introduction of LED technology. The EVNL-B and 

EVNL series represent the pinnacle of LED engineering for Zones 2, 21, and 22. These fixtures utilize Chip-on-

Board (COB) technology, where multiple LED chips are mounted directly on a substrate to form a single module.

Optical Precision and Beam Angles

The EVNL-B series allows for highly specialized light distribution through the use of secondary optics fitted directly

on the LED board. This provides engineers with the ability to tailor lighting to specific process requirements:



•  Narrow Beams (10°, 20°): Ideal for high-bay mounting or spot lighting on specific machinery.

•  Medium Beams (40°, 60°): Suitable for general process area illumination.

•  Wide Beams (80°+): Optimized for floodlighting and large-scale area illumination.

Thermal Management in LED Fixtures

One of the primary challenges in hazardous area lighting is managing the heat generated by LEDs. While LEDs are 

more efficient than traditional lamps, the heat they do produce must be effectively dissipated to ensure the surface 

temperature of the fixture does not exceed the Temperature Class (T-Rating)of the zone. The EVNL series

utilizes high-grade aluminum housings and advanced thermal coupling to maintain low surface temperatures, often

achieving T5 or T6 ratings (100°C and 85°C respectively).

Integration and Implementation: A Field Guide

Successful implementation of certified equipment requires a lifecycle approach, from initial area classification to

ongoing maintenance.

Step-by-Step Equipment Selection

1.  Identify the Hazard: Determine if the hazard is gas/vapor (G) or dust (D).

2.  Define the Zone: Conduct a risk assessment to assign a Zone (0, 1, 2 or 20, 21, 22).

3.  Check Gas/Dust Groups: Identify the specific substances. For gas, this ranges from IIA (least volatile, like 

propane) to IIC (most volatile, like hydrogen). For dust, this ranges from IIIA (combustible flyings) to IIIC (conductive 

dust).

4.  Determine Temperature Class: Ensure the equipment's maximum surface temperature is below the auto-

ignition temperature of the substances present.

5.  Verify Certification: Ensure the equipment has the appropriate ATEX/IECEx/UKEx marking for the target 

zone.

Maintenance and Geometric Integrity

Maintaining the integrity of flamepaths is the most critical aspect of hazardous area equipment longevity. During 

routine inspections, technicians must check for corrosion or damage to the mating surfaces of flameproof 

enclosures. The use of incorrect grease or the presence of even minor scratches can invalidate the ISO 1101 

tolerances required for safe operation. Always refer to the specific Instruction Manualfor torque settings and

permissible dimensional tolerances.

Comparison of Certification Requirements



Feature ATEX (Directive 2014/34/
EU)

IECEx (International 
Scheme)

UKEx (UK SI 2016 No. 
1107)

Geographic Scope European Union / EEA International (Global) United Kingdom (GB)

Marking Required CE + Ex Hexagon Ex (IECEx Certificate) UKCA + Ex Hexagon

Self-Certification Allowed for Category 3 
(Zone 2/22)

Not Allowed (Independent 
body only)

Allowed for Category 3

Standard Basis EN Standards 
(Harmonized)

IEC Standards BS EN Standards 
(Designated)

Case Studies and Operational Challenges

In real-world applications, such as weighing systems in hazardous areas or chemical processing plants, operational

failure often stems from improper installation or environmental degradation.

Case Study: Weighing Systems in Zone 1

A chemical plant utilized a weighing scale certified for ATEX Zone 1. During a routine audit, it was discovered that 

the load cells—while certified—were connected using non-certified junction boxes. This created a potential ignition 

point. The solution involved retrofitting the system with Ex i (Intrinsic Safety)barriers. Intrinsic safety works by

limiting the electrical and thermal energy available in a circuit to levels below those that can cause ignition. This

case highlights that a system is only as safe as its weakest certified link.

Common Failure Modes in LED High-Bays

In many Zone 21/22 (Dust) environments, the accumulation of dust on the cooling fins of LED fixtures like the

EVNL series can lead to thermal runaway. If the dust layer exceeds 5mm, it acts as an insulator, driving up the

internal temperature. Engineering solutions include selecting fixtures with "self-cleaning" fin designs and

implementing a strict cleaning schedule as part of the facility’s hazardous area management plan.

Synthesis of Strategic Compliance

The transition toward a globalized safety standard is evident in the increasing convergence of ATEX and IECEx.

However, the emergence of regional requirements like UKEx reminds engineers that compliance is a moving target.

By focusing on the core principles of explosion protection—understanding the zone, selecting the correct

Equipment Protection Level, and maintaining the mechanical integrity of enclosures—organizations can achieve a

robust safety posture.

As LED technology continues to advance, the integration of smart sensors and IoT monitoring within ATEX/IECEx

certified housings will offer even greater levels of safety. These systems will be able to monitor temperature, gas

concentrations, and enclosure integrity in real-time, moving the industry from reactive maintenance to predictive

safety. Ultimately, the rigorous application of engineering standards such as ISO 1101 and the deep understanding

of protection concepts are what stand between an efficient industrial process and a catastrophic event.
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