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1.0 Purpose 
 
The information presented herein has been compiled to raise awareness of issues surrounding voice 
communication equipment and to assist personnel tasked with the selection of voice communication 
equipment for public service use. Particular emphasis has been placed on Major Incident 
Rescue/Response applications in Europe. This report highlights a variety of equipment issues and 
equipment applications and is intended to provide points for discussion and consideration during the 
selection process.   
 
As an example of the issues this report covers during rescue and response operations in potentially 
hazardous environments, personal protective equipment designed to protect life can by its very nature 
restrict communication. For example, breathing apparatus, face mask respirators, encapsulated suits are 
all necessary in a chemical, biological, radiological and nuclear environment, however they all present 
barriers to communication that must be overcome through the correct selection of equipment in order for 
responders to function efficiently and effectively. 
 
1.1  Scope  
 
The scope of this report is limited to multi-purpose personal radio interface accessories and portable 
hardline communication systems.  For reasons of brevity, this report assumes that common handset 
radios and any accompanying trunking system or network have been selected and are already in use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     



2.0   Portable Radio Accessories 
 

Probably the most common piece of communication equipment used during any kind of response 
situation is a hand-held portable two-way radio.  These radios are typically Simplex devices however 
some new handsets allow simultaneous or full duplex communication like a mobile telephone.  In 
simplex mode when one person transmits everyone else on the same frequency must wait until they are 
finished and the channel is open to respond.  The obvious benefit of any radio is that it can be deployed 
virtually anywhere with an almost unlimited number of users.  Wireless equipment functions best when 
it is out in the open, in line of sight or in close proximity to a radio antenna or repeater or up-link.  It can 
also perform well in areas that have openings allowing signals to “bounce” to or from another radio or 
repeater, etc.  Operations requiring users to have freedom of movement or those that are carried out in 
the open are best suited to radio equipment. 

 
Some of the negative aspects of radio equipment may not be readily apparent.  For instance, radio 
equipment does not typically function reliably in enclosed spaces constructed of metal or concrete, for 
example; voids inside collapsed structures, underground pipes, tunnels and confined space applications.  
In these environments, radio communication can be unreliable, subject to dead spots, fading and weak 
signals, similar to what happens to car radios when driving through an underground car park or tunnel. 
In addition, radios and mobile phones transmitting radio signals can be extremely hazardous in and 
around fuel tanks and live explosive ordinance (bombs) due primarily to effective isotropic radiated 
power (EIRP) that could cause an explosion.  For example:  Boeing recommends that its customers 
observe a minimum separation distance from open aircraft fuel tanks of 50 feet for radios transmitting 
less than 100 watts, (i.e. portable radios, radar cellular phones, etc.) (Reference Boeing service letter 
dated 30 April, 1996-Item 19).  Explosive ordinance disposal procedures also forbid radio transmissions 
in the immediate area of an unknown device. 

 
Another undesirable aspect of portable radio equipment commonly overlooked is the fact that radio 
transmissions are subject to potential unwanted or outside monitoring and/or interruption.  During 
operations of a sensitive nature such as triage and decontamination of victims arriving at hospitals or 
during victim rescue operations it is important to be aware that transmissions have the possibility of 
being monitored, thereby releasing potentially sensitive information to the media or to a potential 
adversary. 

 
 Note Regarding Digital Networks - TETRA  

These systems and their associated handsets answer many of the interoperability demands that a large-
scale multi service response requires. The systems can provide a multiple channel option, user grouping, 
and digital encryption functions and send data and voice communication, to name a few, unavailable on 
most standard radio networks. To get maximum use of the radio frequency these systems compress the 
signal and transmit in bursts. This is achieved through a “codec” in the circuit of the handset terminal. 
Many communication accessories built for standard two-way radios may not function when used with 
digital handsets. Tests should be carried out to ensure voice clarity in both direct mode and over the 
digital network, if upwardly compatible accessories are desirable. Also communication accessories 
without internal batteries require power from the handset to operate, if no (or very low) power is present 
at the accessory connector the choice of available accessories for a given handset will be severely 
limited. Care should be taken when choosing handset terminals to take into account the types and styles 
of accessories available for a user interface.             



2.1  Portable Radio Accessories – Types and Styles  
 

This section looks at various types of commercially available multi-purpose radio accessories that attach 
to portable radios through the remote speaker/mic jack¹.  Probably the most common problem for radio 
users in a disaster response environment is how to effectively communicate over a portable radio when 
wearing facemask respirators, breathing apparatus, or encapsulated suits.  The human voice to radio 
interface is limited as there are only so many places on the body to take a voice signal from.  That said, 
many different accessories are available and include; boom mounted microphones, throat microphones, 
bone conduction microphones, and ear microphones which work in conjunction with a variety of speaker 
or earphone options for listening.  All of these accessories take signals from the microphone, send it 
through an amplifier to the radio via the remote speaker microphone accessory cable.  Electronics, 
housings, switches and accessories vary greatly from manufacturer to manufacturer.  However, the 
following is a brief look at each major microphone type and a list of questions that need to be addressed 
when selecting equipment of this type. 

 
 

Boom Microphones  - Many accessories exist that utilize standard boom mounted microphone elements 
in both “dynamic” and “electret” configurations.  These units function best in applications where the 
user’s voice is not obstructed.  These microphones are not suited well for use with breathing apparatus 
or respirators unless the microphone boom is long enough to reach around to the voice diaphragm 
commonly installed in facemasks.  Additionally, in an encapsulated suit or high noise areas, these 
microphones tend to pick up a lot of background noise. 

 
Ear Microphones  - These units are worn in the ear canal and pick up voice vibrations from the ear 
canal and/or surrounding bone.  The signal is sent from an ear transducer to the radio as a microphone 
signal.  On some models receive audio can be transmitted back through the same earpiece. Ear 
microphones function best when they are fitted so the seal is tight in the ear canal; this is best achieved 
through custom-fitted ear-moulds to block out ambient noise.  Additional costs and logistics of 
individual custom ear-mould fitting need to be considered.  Ear Microphones are prone to fall out during 
vigorous activity, which can cause problems when wearing encapsulated suits. These products are well 
suited to clandestine or covert law enforcement applications as the microphone is small and unobtrusive 
and can be easily disguised. Less apparent usage issues that deserve consideration are that of users with 
ear-moulds in one or both ears are limited in what they can hear around them, and prolonged usage can 
irritate the ear canal. 

 
 
¹It must be noted that this section has purposely omitted communication accessories that are built into facemasks or designed 
for a specific type of facemask.   Suffice to say many of these products exist and information regarding them can be obtained 
from the respective breathing apparatus manufacturers.  The reasoning for this omission is simple, dedicated systems do not 
give users the ability to communicate effectively under a wide variety of conditions.  For example, when a rescuer moves to a 
safe area or removes his or her facemask communication via the communication accessory is typically lost until it is 
uncoupled from the handset.  A member of an incident command team needing to go from one location to another, donning 
or doffing a respirator as necessary would need to plug and unplug a dedicated communication accessory, making it 
cumbersome  

 
             

 
 



Bone Conduction  - These units are contact microphones typically worn on the top of the skull or 
around the ear (mastoid). These microphones pick up voice vibrations from the skull and turn them into 
a microphone signal for the radio. Some equipment can provide receive audio via the skull.  These types 
of microphone come in a variety of shapes and sizes.  They are commonly attached to webbing in 
helmets or straps of facemasks, etc.  For these units to function properly they must make good contact 
with the skull.  If good contact is not possible due to other equipment such as hoods, respirator 
equipment straps or a thick layer of hair, the signal level can be negatively affected and voice clarity 
reduced. For applications where a helmet is not worn i.e., in an encapsulated suit this configuration is 
not practical.   
 
 
Throat Microphones  - There are essentially two different types of throat microphones; single element 
and dual element designs.  Both function by picking up vibrations and converting them into microphone 
signals.  Throat microphones are worn around the neck and held in place by an elasticized strap or steel 
neckband.  They perform best when the element(s) are positioned at either side of the users “Adam’s 
Apple” over the user’s voice box.  Positioning and comfort are the primary areas of concern regarding 
throat microphones. Older dual element designs tend to be heavy and uncomfortable to wear for long 
periods of time.  Some throat microphones use a sprung steel neckband that tends to slide around when 
the user sweats and in turn adversely affects positioning and degrades the signal.  Some recent 
developments in single element throat microphone design have greatly improved throat mic performance 
and comfort. 
 
 
“VOX” Activation  - Portable radios typically operate on “Push-To-Talk” (PTT) activation, requiring 
users to activate a switch on the side of the radio to communicate.  To address the PTT issue, some radio 
users have turned to “Voice Activated” (VOX) radio accessories.  It should be noted that while some of 
these units function well, they are not a cure all for communication problems.  Following are some 
issues that may not be apparent upon first glance; VOX accessories are best suited to work in low to 
medium noise environments.  In high noise areas, VOX accessories can be plagued by accidental/false 
triggering of the radio due to ambient noise being picked up by the microphone.  Sound triggers the 
electronic PTT and can lock a radio into transmit mode cutting off communication on a particular radio 
channel.  Unwanted activation can also be caused by breathing apparatus noise, excessive suit noise or a 
user crying out in pain, all of which can result in locked up radio communication when it is needed most.  
To address this problem VOX units typically have some kind of microphone sensitivity or attack time 
adjustment to accommodate different ambient noise levels.  Difficulties arise when users move from low 
to high noise location (or visa versa) and cannot re-adjust the microphone sensitivity because the unit is 
positioned inside protective clothing or encapsulated suit-making adjustment difficult if not impossible.  
If not correctly adjusted some VOX units can clip the first word or syllable of a transmission especially 
when words are said quickly. This can result in serious mis communication... For instance “don’t shoot!” 
would come across as “shoot!”  If after careful assessment it is determined that a VOX accessory is 
acceptable for a specific application make sure that the unit has the ability to switch to a “PTT Only” 
Mode when safety is of key concern.  
 
 



2.2  Assessment & Selection of Radio Accessories 
 
When assessing any radio accessory equipment, look for a design that offers the greatest flexibility and 
adaptability to get the best value for money.  In fluid situations, like large-scale response/rescue 
operations, roles and responsibilities can change, as need dictates and equipment should be able to adapt.  
A good starting point in any assessment of this type would be to create a list of specific tasks in which a 
particular communication accessory could be used and then break them into primary and secondary 
applications.  Then make a list of any personal protective equipment (PPE) and any task related 
equipment that users will be working with ie chemical suits, respiratory or hearing protection It would 
also be helpful to take into account potential environmental considerations would take place in i.e. 
temperature ranges, humidity, ambient noise levels, any health and safety considerations such as 
intrinsic safety issues etc. (see Appendix A)  
 
To be most effective this process would be best done in conjunction with actual user input, as many 
potential equipment/task conflicts may not be readily apparent. 
 
You can then look at selecting equipment, which is best suited to the overall needs of the operation and 
provides the widest variety of deployment options.  This may or may not include a variety of different 
types, styles of accessories and equipment configurations.  However, an attempt should be made to 
consolidate the number of different accessory types to a minimum so that training time and 
communication budget allocations can be minimized. 
 
Following are some questions that may assist you during the assessment and selection process: 
 
Q. How adaptable is the accessory configuration to varying situations and operational requirements?  
 
Q. Can I use the accessory with or without a facemask? 
 
Q Can I use the accessory with an encapsulated suit? 
 
Q.       What radio handsets or terminals are compatible with the accessory? 
 
Q. How does the equipment function in a high noise environment? 
 
Q. Does the equipment require batteries? How many? What type? Battery life? 
 
Q Is the equipment waterproof? 
 
Q. Is the equipment spark proof, intrinsically safe of explosion proof? (See Appendix A) 
 
Q. Is the product voice activated? Push to Talk? Both?   
 
Q. How big are any switches or knobs and can they be activated with gloves or whilst wearing 

protective clothing in place? 
 



Q. How tactile is the switch? Does it have an audible “Click” or provide some sensory feedback to 
the user? Is there a silent switch option as this may be advantageous in some law enforcement 
operations  

 
Q. Is there a capability for an additional remote PTT switch? i.e. finger switch  
 
Q. What receiver (listening) options are available? 

                                                                                                                                              
Q. Can the unit be decontaminated? 
 
Q. What is the chemical resistance of the equipment? Temperature range?   
 
Q. Is the clarity of communication affected by personal protective equipment? 
 
Q. Will communication capability be affected by the removal or addition of any PPE? For 

example.... hearing protection, suits, face masks   
 
Q. Is the equipment ruggedly constructed?  What is the warranty period? 
 
Q. Is the product built according to a quality standard? What standard? 
 
Q.  Can replacement parts be fitted in the field? What spares are available?  
 
Q. Who uses the product now?  Where?  For what applications? 
 
Q. How much does a complete unit with radio interface cable cost? 
 
Q. What is the cost of operation or ownership over time? i.e. battery costs, additional components, 

etc.  
 
Note:  The question lists included herein are meant as a starting point only, add anything you feel 
pertinent to your particular application(s)     
 
 
 



 
2.3  Radio Accessory - Examples of Public Service Applications 
 
Fire Rescue Sector  
Urban Search and Rescue Teams  
Mass Decontamination operations  
Hazardous Materials Spills 
Incident Command and Control 
Water Rescue 
Fire Fighting 
High Angle Rescue  
Mountain Rescue  
 
 
Law Enforcement   
Chemical Biological, Radiological & Nuclear (CBRN) Response  
Bicycle/Foot Patrols 
Tactical Response Teams   
Clandestine Drug Lab Takedowns 
Traffic Control 
Riot / Crowd Control                 
Special Weapons Teams - Snipers  
Marine Support Units 
Intervention and Search  
Disaster Victim Identification  
Forensic Investigation 
 
Health Services  
Medical Personnel 
Ambulance Services 
Emergency Medical Technician’s 
Casualty Decontamination Operations 
CBRN Operations 
Mortuary teams  
Air Ambulance  
Disease Control Investigation Teams 
Coroner  
 
 
 
 
 
 
 
 



3.0   Portable Hardline Communication Systems 
 
Portable hardline intercom systems though not as common as two-way radio communication are being 
taken up as standard equipment for work underground, in confined space, structural collapse, 
underground, explosive ordinance disposal as well as a variety of rescue and industry related operations.  
At first glance, the biggest drawback to this method of communication is the cable itself.  That said, the 
cable is also one of this equipment’s greatest assets as hardline systems excel in areas where radios fail.  
Collapsed structure void spaces, shielded enclosures, bunkers, confined spaces and underground 
locations are good examples of areas where radio communication becomes unreliable due to the 
shielding effect of surrounding metal or concrete/rebar, etc.  Users in these environments have benefited 
greatly using portable hardline communication equipment in these operations. 
 
Experience has shown that during prolonged large scale responses, mutual aid and task force 
interoperability is affected due in part to insufficient radio equipment and lack of radio channel 
allocations. Portable hardline equipment and accompanying accessories have operational characteristics 
that offer some practical communication solutions and can offer some relief regarding interoperability 
concerns. 
 
A great deal of attention is being paid to portable hardline intercom systems and how they are put to use 
in a rescue/disaster response context.  Examples of successful hardline communication system 
integration are in areas of technical search operations, victim location, confined space, deep shaft, cave, 
and some high angle rescue applications. Other not so common applications involve mass casualty 
decontamination or triage stations positioned outside of hospitals or in long term hazardous material 
operations. These areas benefit greatly from the continuous, open, hands-free, dedicated and private 
communication a properly configured and deployed hardline system can offer.   
 
3.1 Sound Powered Systems 
 
It is important to differentiate between portable “powered” equipment and “sound powered” equipment. 
This is a common mistake, but the differences make comparison in this context impossible. Sound 
powered systems are similar in function to two tin cans connected by a piece of string. When the string 
is pulled tight, the louder you speak into the can at one end the louder you hear it at the other end. Rather 
than going into a great deal of technical detail the following quote from a U.S. Navy equipment 
evaluation sums up this equipment, well. “The sound powered phone system is temperamental, 
cumbersome, and the volume and clarity is inadequate for confined space entry/gas free operations.  
Current sound powered phone headsets do not couple with standard breathing equipment and require on 
hand to operate and provide no means of emergency alarm notification”. * 
         
*Excerpt from U.S. Navy J & A 99-006 Issued by Department of the Navy, Office of the Assistant Secretary (Installations 

and Environment) Director, Safety and Survivability. 



3.2  Assessment & Selection of Hardline Systems 
 
Rescue grade hardline communication systems typically provide “full duplex” communication meaning 
there is no push-to-talk, voice activation or switching required to communicate.  These systems are 
hands-free and provide fully open simultaneous two-way voice communication. They are designed to 
work where radios don’t and provide a reliable method of point-to-point voice communication. During 
jobs where supplied air breathing apparatus is used, the communication cable can be “piggybacked” 
onto a breathing air line, making a single umbilical, that does not adversely affect the user. Accessories 
for portable Hardline systems can include facemask communication accessories, high noise headsets, 
alarm options, victim location probes and pass-thru connectors for chemical suits, to name but a few.  
Portable units are typically battery powered and able to deploy anywhere they are needed. Although 
some products available are “mains” powered they tend to be utilized more for fixed applications in non-
hazardous atmospheres. The likely probability of entry into confined/enclosed areas and the possibility 
of explosive atmosphere due to gas leaks, etc., require any electrical equipment to be approved for use in 
explosive environments (Per ATEX 94/9/EC). The negative aspects of portable Hardline communication 
systems include; physical attachment by cable or communication rope, limit on the number of users on 
the system, possible tripping hazards and distance limitations.  However, as with any equipment 
evaluation, the negative aspects must be placed in the context of the user application during trials many 
of the negatives can be overcome. 
 
It goes without saying that any equipment considered for disaster response operations must be designed 
and built to survive in the environment(s) in which it must operate.  Unfortunately in emergency 
response situations, we never have the luxury of knowing where equipment will be deployed and under 
what conditions it will be required to operate.  This being the case any equipment considered for use 
must be ruggedly constructed and able to adapt to a variety of applications, working conditions and 
operational scenarios in conjunction with a variety of Personal Protective Equipment and other rescue 
equipment.  
 
Note regarding communication cable integrated into a rope  
Hardline Communication equipment designed primarily for diving is sometimes considered for use in 
hazardous location applications Confined Space, etc. The equipment utilizes communication wires 
embedded in the core of kernmantel rope.  Following are some issues to consider regarding this type of 
equipment; rope cannot be decontaminated, the life of a rope is limited and replacement costs are 
ongoing, life safety rope that has been “shock loaded” should be removed from service immediately 
resulting in an unnecessary loss of communication as well, interior wires cannot be inspected for wear or 
damage, diving equipment does not require Intrinsic Safe Approvals. 
 
Following are some questions that may assist you during the assessment and selection process: 
 
Q. When using the system is the voice communication two-way? continuous? hands free?  
 
Q. How quickly can the equipment be set up and deployed? 
 
Q. Is the equipment multi-purpose and easily adaptable in the field?  
 
Q. What is the maximum number of users that system can accommodate? 



 
Q. What is the maximum distance of the system? 
 
Q. Can lines be joined together or do they have to be one continuous length?    
 
Q.   Is the equipment waterproof?  Immersion proof? De-contaminatable?  
 
Q What is the power source?  Batteries (type)?  Other? 
 
Q. What is the battery life?  Is there a low Battery warning?   
 
Q. Can it be used while wearing Breathing Apparatus?    
 
Q. What kinds of accessories are available for the equipment and are they interchangeable?  

a. Victim Location microphones?  
b. Microphones and speakers for face masks?  
c. Microphones and speakers for high noise?  
d. Handsets?   
e. Adapter boxes to add more users?  
f. Full Duplex Speaker boxes? 
g. Headsets type and style? 
h. Thru connectors for suits and sealed rooms?  
 

Q. How are the communication lines constructed? Chemical resistance? Strength? 
 
Q. Availability of products to assist in communication line handling and storage?  
 
Q. Can replacement parts be fitted in the field? What spares are available? 
 
Q. Is the equipment shielded against RF or Electro magnetic interference? 
 
Q. Does the Equipment emit any harmful RFI or EMI radiation that could affect sensitive equipment 

and or detonation devices? 
  
Q. Does the intended application require Intrinsic Safe equipment? If so, is the equipment approved 

for use in hazardous environments according to EU Directives?  (See Appendix A) 
 

Q. How easy is it to use?  How much training is required? Is the configuration intuitive?  
 
Q. What type of warranty does it come with? 
 
Q. Is the equipment built to a quality standard?  What standard? 
  
Q. Who uses the product now?  Where?  For what applications? 
Note:  The question lists included herein are meant as a starting point only, add anything you feel 
pertinent to your particular application(s)   



 
3.3  Hardline Communication Equipment - Examples of Public Service Applications  
 
 

Fire Rescue Operations  
• Tunnelling & Shoring Operations during Structural Collapse Rescue 
• Victim Location & Victim Contact   
• Technical Search Operations  (Voids) etc 
• Underground Search Operations 
• Confined Space Rescue 
• Mass De-Contamination Stations 
• Fixed Location long duration “In-Suit” Operations 
• Hazardous Materials Response 
• Some High Angle & Mountain Rescue Applications  
• Cave Rescue  
• Dive Rescue  
• Trench Rescue  
 

 
Law Enforcement  
• Explosive Ordinance Disposal Teams  
• Underground search operations prior to high profile or dignitary visits   

             
Health Services  
• Casualty Decontamination Operations 
• Patient Decontamination  
• Hot Zone to Cold Zone Intercom  
• Hospital to Triage Area Intercom          

  



4.0 Conclusion 
At the heart of any successful multi-discipline, multi-service operation lies effective communication.  
Equipment that has been correctly selected and applied to meet operational demands can produce 
measurable results and increase efficiency and safety of users in the field. In the area of Major Incident 
Response it is essential.   
 
Probably the best advice one can offer to those tasked with the evaluating and specifying communication 
equipment of any kind is to take a common sense, practical approach during the selection process.  
Begin by identifying applications and getting as much input as possible from actual users from a wide 
variety of operational disciplines the to build an accurate picture of requirements. Once completed the 
selection and evaluation process can begin.   
   
Equipment trials when done in the context of a specific application or task are the best way to see how 
equipment will perform under real life situations. Communication equipment manufacturers and their 
local representatives have a bank of knowledge as to the products available along with their various 
features and associated benefits. Alot of time, money and effort is spent on product training, printed and 
electronic literature and demonstration equipment to address the needs of potential customers. In many 
cases these organizations can provide contact references to users in similar situations that may have 
equipment already in place. Networking with these organizations to discuss “lessons learned” and 
practical application data can be a legitimate way of decreasing learning curves and saving time during 
the evaluation process. Any communication equipment manufacturer or distributor would welcome the 
opportunity to share information... this resource is there for the asking, my recommendation would be to 
use it.  
 
 
Author's Note:   
Any excerpts of regulatory information included herein should not be construed as substitute for the 
complete regulations or applicable standards. They have been included to help those individuals 
responsible more easily understand the broad range of issues involved. I recognize that radio types, 
styles and manufacturers are varied and that more elaborate radio systems can overcome some of the 
difficulties described herein.  However, for the purposes of this report paper comments are limited to 
common, simplex portable radio systems and accessories widely available. The information and 
opinions expressed herein are entirely those of the author. This informational paper has been written 
without prejudice, malicious intent or copyright, and may be copied and/or distributed as required.  
 
Andy Ibbetson, Vice President of CON-SPACE Communications (UK) Ltd. wrote this paper. CON-
SPACE is a manufacturer of specialized voice communication equipment for hazardous work 
environments. If you have any questions or comments on the information provided here, he can be 
reached via e-mail; aibbetson@con-space.com, via the company website at  www.con-space.com or by 
telephone  U.K. Office  +44 (0)1795 410 820, Canadian Headquarters 001-604-244- 9323 
 
 



Appendix A 
 
INTRINSICALLY SAFE Equipment   
 
When selecting any electrically powered communication equipment destined for use in a hazardous or 
potentially hazardous environment, it is important to choose equipment that has been designed and 
approved to be spark proof, explosion proof or intrinsically safe.  To do this properly you must have an 
understanding of the CE Marking and the 94/9/EC ATEX Directive on equipment and protective 
systems intended for use in potentially explosive atmospheres. Also an understanding of 99/92/EC 
ATEX (Workplace) Directive on minimum requirements for improving the safety and health 
protection of workers potentially at risk from explosive atmospheres.  
  
On July 1st 2003 existing Explosive Atmosphere and Gassy Mines Directives were officially replaced 
with the ATEX Directives.  After that date only equipment and systems 'CE' marked as compliant with 
ATEX Directives can be put on the market within the EU. Equipment purchased prior to 30 June 2003 
and currently in use, does not have to necessarily be replaced with equipment compliant with ATEX 
94/9/EC. However, this is provided that the equipment is still safe for use in the environment in which it 
will be utilized. A new risk assessment under Workplace directive ATEX 99/92/EC should be 
undertaken as it relates to equipment certified under the old system. Any equipment found to be non 
compliant with the requirements of the risk assessment should be replaced. (Example: changes in 
electrostatic dissipative materials for equipment enclosures etc. were new to ATEX equipment testing) 
 
Following is an abbreviated list of the different classifications and what they mean and well as general 
guide on the categories equipment must meet for use in various Zones.  If there is any doubt about the 
approval rating on a particular piece of equipment…"Check the Label". In Europe, all products destined 
for use in potentially explosive environments must carry a label that lays out the type of environments the 
equipment has been tested and approved for.  Simply put, if it doesn't say it on the label, it's not 
approved for that location and if there is no label, the equipment is not approved.  In instances where 
physical size prohibits a listing of approved locations, the equipment will have, as a minimum 
requirement, the File number, which will contain reference to the ID Number of the Notified Body who 
did the testing.  If there is any doubt about the approval status for a piece of electrical equipment, request a 
copy of the certificate of conformance which will describe the level of approval and which Notified Body 
completed the testing (a complete listing of Notified Bodies with contact details is available on the web at 
http://europa.eu.int/comm/enterprise/atex/nb/nblist.htm).  
 
 



Appendix A - ATEX Marking 
 

               0359                                      II             1            G  D   
 
 
 
 

 – the CE Mark is the manufacturer’s declaration that the equipment complies with relevant EU Directives.  
The number beneath the CE Mark is the identifier number for the Notified body responsible for monitoring 
production quality and EC compliance.  
 

Mark denotes explosion protection    
  
Equipment groups and categories  
Equipment Groups and categories identify areas in which equipment can be used safety. Each group is further 
broken down into categories as follows. 
 
Equipment Group I - (Mining) applies to equipment intended for use in Mines or the surface installation at a 
mine, liable to be endangered by fire damp and/or combustible dust. 
 
Equipment Group I – Categories:  
Category M1- Equipment designed using various protection techniques that meets a very high level of protection 
and will allow the equipment to function safely even with an explosive atmosphere present.  
   
Category M2 - - Equipment designed using various protection techniques that meets a high level of protection 
but is intended to be de-energized in eth event of an explosive atmosphere. 
 
Equipment Group II - (Industrial) applies to equipment intended for use in areas (other than Mines) liable to be 
endangered by explosive atmospheres  
 
Equipment Group II – Categories:  
 
Category 1 - Equipment in this category meets a “very high level” of protection and is intended for use in areas 
where explosive atmospheres are present continuously, for long periods of time or frequently.  
 
Category 2 - Equipment in this Category meets a “high level” of Protection and is designed to be used in areas 
where explosive atmospheres are likely to occur but are not present under normal conditions 
 
Category 3 – Equipment in this category conforms to a “normal level” of Protection and is intended for use in 
areas where explosive atmospheres are unlikely to occur but if they do occur it will be for a short period and very 
infrequently   
 
Gases and Dusts  
In addition to the equipment group and category in Group II (Industrial) equipment must be marked “G” noting 
that the equipment is suitable for use in explosive atmospheres caused by Gases vapours or mists AND/OR 

   CE Mark Notified Body 
ID Number  

Mark for 
EX 
equipment  

Equipment 
Group  

Equipment 
Category  

G = Gases 
D = Dusts  



marked “D” noting that the equipment is suitable for use in explosive atmospheres caused by combustible or 
conductive dusts.    
 
Special Note: Equipment and protective systems may be designed and purpose built for a specific explosive 
atmosphere and not classified under an equipment group… However in this case the equipment must be marked 
accordingly.  
 
CENELEC / IEC MARKING – (Used Prior to ATEX Marking)  
 

            E          EX              ia         IIc          T4  
 
 
 
 
“E EX” – E Prefix notes that the equipment is in compliance with CENELEC standards in the EN50014 series – 
EX denotes Explosion protected equipment  
 
“ia” or “ib”- Protection Concept  (i) denotes Intrinsic Safety meaning that energy in the circuit is limited so as to 
prevent sparks, arcs or high temperatures. Other protection techniques may be employed in the design of the 
product to render it safe. (O) Oil immersion, (p) Pressurized Enclosure, (q) Sand Filled, (d) Flame Proof 
Enclosure, (e) Increased Safety, (n) Non-incendive, (m) Encapsulation.  
 
Gas Groups 
Group  Hazard types –(typical) 
I Methane  
IIA Propane  
IIB Ethylene 
IIC Hydrogen/ Acetylene 
II All Gases  
   
 
Temperature Class  
The Temperature class relates the maximum surface temperature the equipment can reach under fault conditions. 
Under certain conditions gases can be ignited when they come in contact with equipment that has a surface 
temperature above their Auto ignition temperature.      
 
Temperature 
class 

Auto Ignition temperature 
range  

Allowable surface temperature 
of electrical equipment 

T1 > 450 °C 450 °C 
T2 > 300 ... �450 °C 300 °C 
T3 > 200 ... �300 °C 200 °C 
T4 > 135 ... �200 °C 135 °C 
T5 > 100 ... �135 °C 100 °C 
T6 > 85 ... �100 °C 85 °C 
 
 
 

Conforms with 
European Standards 

Explosion 
Protected  

Gas Group Protection 
Concept  

Temperature 
Class  



Appendix A - HAZARDOUS LOCATION CLASSIFICATIONS  
 
Zones  
 
Classification of hazardous locations   

Zone 0 
A location where an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is present continuously or for long periods or 
frequently. 

Zone 1 
A location where an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is likely to occur in normal operation 
occasionally. 

Zone 2 
A location where an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is not likely to occur in normal operation but, 
if it does occur, will persist for a short period only. 

Zone 20 A location where an explosive atmosphere in the form of a cloud of combustible dust in air 
is present continuously, or for long periods or frequently. 

Zone 21 A location where an explosive atmosphere in the form of a cloud of combustible dust in air 
is likely to occur in normal operation occasionally. 

Zone 22 A location where 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 be only for a short period. 

Notes: 1. Layers, Deposits and heaps of combustible dust may be considered as any other source which 
can form an explosive atmosphere  
2.Normal operation means a situation when installations are used in there normal parameters.   
  

 

 
Criteria for the selection of equipment for selected hazardous location zones   
 
The following table gives a general guideline on the category that equipment must meet so that it would be 
considered safe for use according to regulations. Of course if an explosion protection document is based on a 
professional risk assessment that does not state otherwise, the following categories of equipment must be used in the 
zones indicated, provided they are suitable for gases vapours or mists and/or dusts as appropriate.  
 
      Hazardous Location Classification               Equipment Category  
  
                       Zone 0 or Zone 20              Category 1 Equipment  
                       Zone 1 or Zone 21             Category 1 or 2 Equipment  
                       Zone 2 or Zone 22            Category 1, 2 or 3 Equipment  
 
As you can see from the above table equipment in category 1 offers the widest range of applications. When selecting 
equipment it is important to have a good overall picture where you intend to utilize the equipment and the types of 
environments it will be exposed to. Consideration of this issue during the selection of equipment can save a 
considerable amount of money, if done before the equipment is purchased.  
 
Rescue equipment:  Special consideration must be given to equipment that is destined for use in by rescue 
personnel as conditions during an emergency could result in a sudden change of atmospheric conditions or 
concentration of potentially explosive gases or particles.  Equipment should be rated in the highest category possible 
so that additional risks to rescue personnel are minimized. If equipment is not suitable for a particular 
environment it should be identified and included in the overall rescue plan and Risk assessment.    


