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Preface 

This preface, as well as all footnotes and Informative annexes, is included for information 
purposes and is not part of ANSI/ISA-60079-28 (12.21.02)-2013. 
 
This document has been prepared as part of the service of ISA toward a goal of uniformit y in the 
field of instrumentation.  To be of real value, this document should not be static but should be 
subject to periodic review.  Toward this end, the Society welcomes all comments and criticisms 
and asks that they be addressed to the Secretary, Standards and Practices Board; ISA; 67 
Alexander Drive; P. O. Box 12277; Research Triangle Park, NC 27709; Telephone (919) 549 -
8411; Fax (919) 549-8288; E-mail: standards@isa.org. 
 
The ISA Standards and Practices Department is aware of the growing need for attention to the 
metric system of units in general, and the International System of Units (SI) in particular, in the 
preparation of instrumentation standards.  The Department is further aware of the benefits to 
USA users of ISA standards of incorporating suitable references to the SI (and the metric 
system) in their business and professional dealings with other countries.  Toward this end, this 
Department will endeavor to introduce SI-acceptable metric units in all new and revised 
standards, recommended practices, and technical reports to the greatest extent possible.  
Standard for Use of the International System of Units (SI): The Modern Metric System , published 
by the American Society for Testing & Materials as IEEE/ASTM SI 10-97, and future revisions, 
will be the reference guide for definitions, symbols, abbreviations, and conversion factors.  
 
It is the policy of ISA to encourage and welcome the participation of all concerned individuals 
and interests in the development of ISA standards, recommended practices, and technical 
reports.  Participation in the ISA standards-making process by an individual in no way constitutes 
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended 
practices, and technical reports that ISA develops.  
 
CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR 
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND 
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE 
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF 
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR 
OWN RESPONSIBILITY.  

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT 
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS 
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A 
LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE 
ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS.  FOR MORE 
INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR 
VISIT WWW.ISA.ORG/STANDARDSPATENTS. 

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF 
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS 
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING 
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR DETERMINING WHETHER 
ANY LICENSING TERMS OR CONDITIONS PROVIDED IN CONNECTION WITH SUBMISSION OF A 
LETTER OF ASSURANCE, IF ANY, OR IN ANY LICENSING AGREEMENTS ARE REASONABLE OR 
NON-DISCRIMINATORY. 
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ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY PATENTS 
THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA STANDARDS AND 
PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE 
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE 
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND 
ESTABLISHED SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS 
DOCUMENT. 
 
THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE 
IMPACTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET 
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION. 
The following members of ISA12.21 approved this standard.  

NAME COMPANY   
P. Kelly, Chair UL LLC 
M. Coppler, Managing Director Det Norske Veritas Certification Inc. 
D. Baker P & D Electric Inc. 
P. Byrne FM Approvals 
T. Dubaniewicz NIOSH 
R. Harner The Dow Chemical Co. 
C. Kurtzman Rosemount Inc. 
C. Landis Landis & Associates 
N. Ludlam FM Approvals Ltd. 
V. Maggioli Feltronics Corp. 
J. Miller Detector Electronics Corp. 
J. Thomas Schlumberger 
 
The following members of ISA12 approved this standard.  

NAME COMPANY   
T. Schnaare, Chair Rosemount Inc. 
W. Lawrence, Vice Chair FM Approvals LLC 
M. Coppler, Managing Director* Det Norske Veritas Certification Inc. 
R. Allen Honeywell Inc. 
D. Ankele UL LLC 
S. Bihler Zone Safe Solutions, Inc. 
K. Boegli Phoenix Contact 
D. Burns Shell P&T – Innovation / R&D 
C. Casso Nabors Industries 
M. Dona Santos Ltd. 
T. Dubaniewicz NIOSH 
D. El Tawy Solar Turbines, Inc. 
A. Engler* Det Norske Veritas DNV 
W. Fiske Intertek 
R. Holub The DuPont Company 
D. Jagger Bifold-Fluid Power 
J. Jonscher Adalet PLM 
P. Kovscek Industrial Scientific Corporation 
J. Kuczka Killark 
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INTRODUCTION 

Optical equipment in the form of lamps, lasers, LEDs, optical fibers , etc. is increasingly used for 
communications, surveying, sensing and measurement. In material processing, optical radiation 
of high irradiance is used. Often the installation is inside or close to potentially explosive 
atmospheres, and radiation from such equipment may pass through these atmospheres. 
Depending on the characteristics of the radiation it might then be able to ignite a surrounding 
explosive atmosphere. The presence or absence of an additional absorber significantly 
influences the ignition. 

There are four possible ignition mechanisms. 

a) Optical radiation is absorbed by surfaces or particles, causing them to heat up, and , under 
certain circumstances, this may allow them to attain a temperature which will ignite a 
surrounding explosive atmosphere.  

b) Thermal ignition of a gas volume, where the optical wavelength matches an absorption band 
of the gas. 

c) Photochemical ignition due to photo dissociation of oxygen molecules by radiation in the 
ultraviolet wavelength range. 

d) Direct laser induced breakdown of the gas at the focus of  a strong beam, producing plasma 
and a shock wave both eventually acting as the ignition source. These processes can be 
supported by a solid material close to the breakdown point.  

The most likely case of ignition occurring in practice with lowest radiation  power of ignition 
capability is case a). Under some conditions for pulsed radiation , case d) also will become 
relevant. 

Optical equipment is used in most cases in conjunction with electrical equipment, for which clear 
and detailed requirements and standards for use in potentially explosive atmospheres exist. One 
purpose of this standard is to inform industry about potential ignition hazards associated with the 
use of optical systems in hazardous locations as defined in IEC 60079-10 and the adequate 
protection methods. 

This standard details the integrated system used to control the ignition hazard from equipment 
using optical radiation in hazardous locations.  
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EXPLOSIVE ATMOSPHERES – 
Part 28: Protection of equipment and transmission systems  

using optical radiation 
 

1 Scope 

This standard part of IEC 60079 explains the potential ignition hazard from equipment using 
optical radiation intended for use in explosive gas and combustible dust atmospheres. It covers 
EPLs Ma, Mb, Ga, Gb, Gc, Da, Db and Dc. It also covers equipment, which itself is located outside 
but its emitted optical radiation enters such atmospheres. It describes precautions and 
requirements to be taken when using optical radiation transmitting equipm ent in explosive gas 
and combustible dust atmospheres. It also outlines a test method, which can be used to verify a 
beam is not ignition capable under selected test conditions, if the optical limit values cannot be 
guaranteed by assessment or beam strength measurement. 

This standard contains requirements for optical radiation in the wavelength range from 380  nm to 
10 µm. It covers the following ignition mechanisms:  
 optical radiation is absorbed by surfaces or particles, causing them to heat up and, under 

certain circumstances, this may allow them to attain a temperature which will ignite a 
surrounding explosive atmosphere; 

 direct laser induced breakdown of the gas at the focus of a strong beam, producing plasma 
and a shock wave both eventually acting as the ignition source. These processes can be 
supported by a solid material close to the breakdown point.  

NOTE 1 See items a) and d) of the introduction.  

This standard applies to optical fibre equipment and optical equipment, including LED and laser 
equipment, other than as detailed below: 

 Non-array indicator LEDs used for example to show equipment status or backlight function. 

 Luminaires involving light sources as follows: 

 LED light sources for Gc and Dc applications. 

 light sources, other than LED, that are continuous and divergent for all EPL applications. 

 Optical radiation sources for Gc and Dc applications which comply with Class I limits in 
accordance with US Code of Federal Regulations, 21 CFR Part 1040. 

 Optical radiation sources for Mb, Gb or Gc, and Db or Dc applications which comply with 
Class 1 limits in accordance with IEC 60825-1. 

NOTE 2  Class I limit evaluations in accordance with US Code of Federal Regulations, 21 CFR Part 1040 are based on 
normal operating conditions. Class 1 limit evaluations in accordance with IEC 60825-1 are based on normal operating 
and single fault conditions.  

This standard does not cover ignition by ultraviolet radiation and by absorption of the radiation in 
the explosive mixture itself. Explosive absorbers or absorbers that contain their own oxidizer as 
well as catalytic absorbers are also outside the scope of this standard. 

This standard specifies requirements for equipment intended for use under atmospheric 
conditions. 

This standard supplements and modifies the general requirements of ANSI/ISA-IEC 60079-0. 
Where a requirement of this standard conflicts with a requirement of ANSI/ISA-IEC 60079-0, the 
requirement of this standard will take precedence.  
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